
237

Dipterocarpaceae

P.S. Ashton Arnold Arboretum Harvard University)
1

The second subfamily, Monotoideae is represented in Africa and Madagascar, with some 36 spp.

of Monotes A.DC. and a few species of Marquesia Gilo (cf. Bancroft, 1935).

Subfamily Dipterocarpoideae, comprising 13 genera and some 470 spp. ranges from the Seychelles
through Ceylon (where a proportionally large diversification exists) to the south of Peninsular

India, and then to East India, Bangladesh, Burma, Thailand, Indo-China, to continental S. China

(Yunnan, Kwangsi, S. Kwantung, Hainan) and through Malesia southeastwards to the D'Entre-

casteaux Is. off S.E. Papua (not in New Britainand New Ireland), and northwards to the Batan Is.

north of Luzon, Philippines.

(1) With some co-operationof the General Editor for the generalchapters.

Drawings by Miss R. van Crevel (details) and Mr. J. van Os (habit) were made under supervision of Dr. M.

Jacobs.

Small or large resinous usually evergreen trees, usually buttressed, and often (if

large trees) with flaky or fissured bark. Some or most parts with a tomentum of

fascicled hairs, or sometimes single hairs, unicellular or multicellular glandular

hairs, or multicellular, short or long lobed or peltate hairs. Leaves alternate,

simple, margin entire or sinuate, not crenate, terminating ± abruptly at the± pro-

minent geniculate petiole, penninerved (in Dryobalanops and some Hopea nerves

~, dense and slender), often with domatia in axils between nerves and midrib or

along midrib and (rarely) nerves; tertiary nerves scalariform or reticulate. Stipules

paired, large or small, persistent or fugaceous, leaving small to amplexicaul scars.

Inflorescence paniculate, racemose, rarely cymose, ± regularly, rarely irregularly,

branched, terminal or axillary; bracts and bracteoles paired, small or large,

persistent or fugaceous. Flowers secund or distichous, bisexual, actinomorphic,

scented, nodding. Calyx persistent, 5-merous; 2-5 sepals usually greatly enlarging
into wing-like lobes in fruit; sepals either free to base, imbricate in bud, remaining
so or becoming valvate in fruit, or fusedat base, forming a cup or tube ± enclosing
the fruit, adnateto or free from it. Corolla 5-merous, contorted, base connate or

free, usually partially or entirely unicellular hairy. Stamens 5-110, 1-3 verticillate

or irregular, hypogynous or subperigynous, centrifugal; filaments compressed or

filiform, free or connate, frequently cohering with petals on falling; anthers erect,

2-celled with (2-)4 pollen sacs, introrse or laterally dehiscent; tapetal cells

binucleate, pollen grains 2-celled at anthesis; connective with short or prominent

appendage. Ovary superior or semi-inferior, 3-, rarely 2-, locular; style ± thick-
ened at base into a stylopodium, entire or trifid towards apex; stigma obscure or

prominent, 3- or 6-lobed. Ovules 2(-3) in each loculus, axile, pendulous or

laterally anatropous, bitegmatic with ventral raphe and superior micropyle. Fruit

indehiscent, 1-seeded; with woody pericarp and persistent ± aliform sepals.

Embryo-sac development of Polygonum type: endosperm of the nuclear type,

embryo development normal, ripe seeds with or more usually without endo-

sperm; cotyledons equal or more usually unequal and with one more or less

enclosing the other, laminar or fleshy, entire or lobed, enclosing the radical.

Germination epigeal or hypogeal; pericarp splitting irregularly or along 3 sutures.

Distribution. The newly described monotypic genus Pakaraimaea MAGUIRE &ASHTON (1977),

locally found in the south offormer British Guyana, makes the family pantropical, confined to the

lowlands and hills ofthe tropics below 1800 m. Fig. 2. This genus represents a distinct subfamily
Pakaraimoideae.
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Fig. 1. Characteristic habit of the large Dipterocarpaceaewith high unbranched bole and huge dome-shaped

crown: Shorea rubella ASHTON, from Brunei (Photogr. ASHTON).
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Fossils do not significantly extend subfamilialrange in Asia and Malesia, but they do essentially
so in East Africa. Fig. 2.

In Malesia 10 genera with 386 spp. occur, predominantly in the humid non-seasonal areas, absent

only from the seasonal area encompassing the Lesser Sunda Is. east of Sumbawa as far as the

Tenimber Is.

The local species diversity of these genera is very uneven, with a tendency to declineeastwards, as

is shown by the total number of species per island. Fig. 3-4. See also Fig. 19, 28, 43, 65, and 79.

Three of the 10 genera are endemic in Malesia, viz the monotypic genus Upuna in Borneo,

Neobalanocarpus in Malaya (& Pattani adjoining Kelantan in N. Malaya), and the genus

Dryobalanops (7 spp.) on the Sunda shelf (Sumatra, Borneo, Malaya); the 7 others Malesia shares

with continentalAsia, and Ceylon (except Anisoptera and Parashorea). A further three are endemic

to Southern India, Ceylon and the Seychelles.

Four genera range widely through Malesia and also have species (mostly few) in East Malesia

(Celebes, Moluccas, and New Guinea), viz Anisoptera ((11 spp., 10 in Malesia), Vatica (65 spp., 55 in

Malesia), Hopea (102 spp., 84 in Malesia), and Shorea (194 spp., 163 in Malesia).
Of the remaining three Cotylelobium (6 spp., 3 in Malesia) is known in Malesia only from the

Sunda shelf islands, whileDipterocarpus (69 spp., 53 or 54 in Malesia) and Parashorea■ (14 jipp., lOin

Malesia) occur on the Sunda shelf islands, but also in the Philippines.
Some of the Malesiangenera formerly had inthe Tertiary a widerdistribution, e.g. Dryobalanops

occurred in West Java and Southern India, Dipterocarpus in N.E. Africa, and Anisoptera (now only

from Chittagong and Burma southeastwards) in India.

It is noteworthy that there are hardly any clear disjunctions in the generic ranges (apart ofcourse

from seas separating adjacent islands), the exception being that ofCotylelobium, with 1 sp. in

Ceylon and further from S. Thailand to West Malesia which stems obviously from extinction.

Vateria and its close ally Vateriopsis are confined to Ceylon and the Seychelles respectively; this

huge oversea gap must be ascribed to ancient geomorphologicalprocesses.

Species ranges. I have (1972) discussed the relationshipbetween the ecological and geographical

ranges of dipterocarps, and speculated on their evolutionary significance. Patterns of Malesian

dipterocarp distribution can be summarised as follows:

Widespread species. These form 4 principal categories: (1) The first, those which occur both in

seasonal and non-seasonal zones, often tend to be gregarious in the former and occur there on a

wider range of substrates; but in the latter they become local, scattered, and confined to deep fertile

soils where leaching is least apparent,especially onbasic and intermediateigneous rocks, calcareous

shales, and around the base of limestone hills. Shorea assamica, S. guiso, Dipterocarpus gracilis, D.

hasseltii, D. kerrii and Anisoptera costata serve as examples. — (2) The second category are thoseof

wide West Malesian distribution in the non-seasonal zone, often including the Philippines; these

occur on the granite of the Sunda core but spread throughthe region on other igneousrocks and on

the deep clay soils of the shale and phyllite ridges of the great sedimentary geosynclines. -— (3)

Thirdly are those of freely drained yellow/red soils prone to drought and of moderate to low

fertility, mostly ofcoastal hillsand islands though some extend up inland ridge-tops; coastal N.W.

Borneo is the present centre of distribution, but a relict distributionwhich frequently includes

eastern coastal Malaya, and less frequently Riouw, Perak (W. Malaya), S. Borneo and rarely E.

Sumatrasuggests a more extensive formercontinuity ofthis habitat.— (4) Lastly are the minority

of riparian species, many of which may be ofrecent origin, being rapidly dispersed by freshwaterby

means of their floating fruits.

Whatis said aboutthecoherence of generic ranges holdsalso for species ranges which rarely show

disjunct distributions (Dipterocarpus retusus, the continental D. turbinatusGAERTN./., and Shorea

roxburghii are notable exceptions), though several Ceylon species are vicarious with others in

Malesia and similar distant vicarism occurs on either side of Wallace's line.

Endemicity. Dipterocarpaceae show a high rate of endemicity in the non-seasonalhumid tropics

not reflected in the more seasonal parts of their range. Fig. 4. This may be ascribed to their poor fruit

dispersal in a windless climate, allowing easy isolation by natural barriers such as quite small river

valleys (Ashton, 1969, 1972), and rapid edaphic specialisation. Endemicity, both local and

island-wide, is greatest in New Guinea (73% of 15 spp.) and Borneo (59% of 267 spp.), and high in

the Philippines (46£% of 45 spp.)-, in Sumatra (1 lj% of96 spp.) and Malaya (19% of 156 spp.) it is
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surprisingly comparatively low. Explanations may possibly be sought in the central position within

the Sunda shelf and the relative edaphic uniformity of Malaya and Sumatra, the prevailing
archipelagic conditionofthe Philippines with only intermittentconnectionswith Sundalandduring
the late Tertiary and Quaternary period, and the youthful physiography and hence edaphic

diversity of New Guinea and Borneo. The close proximity ofall Borneo to, and frequentabsorption

into, Sundaland and its central position in western Malesia have probably also led to periodic
enrichment by immigration followed by local evolution in ensuing periods of isolation.

Literature: ASHTON, Biol. J. Linn. Soc. 1 (1969) 155; Proc. 2nd Aberdeen/HullSymp. Mai. Ecol.

Fig. 2. Range oftheDipterocarpaceae: Dipterocarpoideae (2

genera, Afro-Madagascan, interrupted line, dots

(line and 2 fossil sites in E. Africa), Monotoideae

(monotypic

genus in northern South America).

PakaraimoideaeMonotes, Marquesia),squares

Fig. 3. Density map of Dipterocarpaceae in Malesia, total number of species in each island

Fig. 4. Density map of Dipterocarpaceae in Malesia, segregated into endemics (above the hyphen) and

non-endemics (below the hyphen).
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(1972) 35; BANCROFT, Am. J. Bot. 22 (1935) 511, f. 1 (map); MAGUIRE & ASHTON, Taxon 26 (1977)
341.

Fossils. Fossil data of the family have been surveyed by R.N. LAKHANPAL (1974). Fossil wood

and leafimpressions which have been identifiedwith the Dipterocarpaceae, and which anatomically

apparently differlittlefrompresent day genera, have been recorded fromboth East Asiaand Africa.

The winged specimens, apparently fruits, calledCalycites, from the Upper Cretaceous strata ofthe

east coast of the UnitedStates, and compared by BERRY (1914) to Dipterocarpaceae, and Woburnia,

a similar structure from the Lower Cretaceous of Bedfordshire (England) similarly compared by
STOPES (1912) are both considered by BANCROFT (1933) to be too incomplete for determination.

SCHWEITZER (1959) who studied and surveyed the records of fossil wood of Dipterocarpaceae

considered, however, that the Woburnia wood is distinctly Dipterocarpaceous and does not differ

very much fromrecent woods. WOLFE C.S. (1975) correctly pointed out that on the Woburniasite no

other samples could be found and concluded,it seems correctly, that the specimen must have been

mislocalised.

RASKY (1956) claimed to have found a flower in the Upper Miocene of Budapest, referred to

Monotes (CHANDLER, 1964: 81). WEYLAND (1964) mentioned that fruit fragments from the

Oligocene ofthe Zevengebergteand the Miocene ofOehningenwould belong to the fossil Monotes

macranthus (HEER) WEYLAND. KIRCHHEIMER (1957) was earlierof theopinion that theseremains are

too inadequate to warrant inclusion in Monotoideae.The only authenticated fossil fruit is that of

Dipterocarpus verbeekianus, recorded by HEER (1874, 1883) from the Tertiary in Sumatra.

Leaf impressions. HEER (I.e.) recorded Dipterocarpus leaf impressions from the Tertiary in

Sumatra; later authors have confirmed his conclusions. CRIE (1888) recorded Pliocene leaf

impressions of a possible Dipterocarpus from Java, while SCHUSTER (1911) identified Pleistocene

Javanese impressions as Hopeafagifolia (H. sangal) and Vatica lanceaefolia BL. EDWARDS (1923)
recorded the modern Philippine species Anisoptera thurifera, Shorea guisoand S. polysperma from

the Pliocene in Luzon. The records of dipterocarp leaves from the Tertiary of Labuan, North

Borneo by GEYLER (1887) are not considered by BRANDIS (1895) or EDWARDS (I.e.) to merit

inclusion. WOLFE (1972) claimedto have foundan Eocene (para-)tropical flora in Alaska, in which

also leaf impressions ofAnisoptera occurred. Such a geographically remote record must require
substantiationby more unequivocal material.

Wood. KRAUSEL (1922, 1926) has recorded undoubted dipterocarp woods from the Tertiary
(claimed then to be Miocene) ofsouthern Sumatra and West Java, which have been associated by

DEN BERGER (1923,1927)with Shoreaand Dryobalanops, his D. spectabilis and D. javanica being the

only records of that genus from Java. KRAUSEL'S Caesalpinioxylon palembangenseis considered by
DEN BERGER, and later KRAUSEL himself, to be Shoreoxylon. Dipterocarpoxylon annamense of

COLANI (1919), from the Tertiary of Annam, is only tentatively accepted by EDWARDS. The

specimen of Dipterocarpoxylon described by HOLDEN (1916) from Burma possesses uniseriate rays,

unlike all Asiatic genera, and does not bear secretory canals throughout the wood; hence the

identity is insufficiently grounded,but PRAKASH (1973) has subsequently confirmedthe fossil genus

from Burma. Shoreoxylon has been identified from the Tertiary of Assam by EYDE (1962), while

Miocene fossil woods from the east coast of Southern Indiahave been identifiedby NAVALE (1962)

as Anisopteroxylon, Dipterocarpoxylon, Hopeoxylon, and Shoreoxylon and by him and AWASTHI

(1971) as Dryobalanoxylon. Fossilwood fromQuaternary sites, c. 10,000 years old, from the Siwalik

hills, N. India, and from W. Bengal have been identifiedwith Anisoptera by GHOSH& GHOSH (1958),
and GHOSH & KAZMI (1958).

SCHWEITZER (1959), who made a major study of fossil wood of Dipterocarpaceae, gave maps of

fossil sites. It is interesting that he identified fossil wood fromTimor as Shoreoxylon — an island

where the family does not now occur — and that he recorded Dryobalanoxylon from several places
where the genus is at present absent, viz Cambodia, S. Sumatra, W. Java, and Ambon in the

Moluccas.

It is agreed that no fossil wood is found older than the Miocene.

Pollen. J. MULLER'S studies of pollen (1970) indicate that the thin walls do not preserve well, and

the lack ofdistinctive sculpturing or other diagnostic characters combines to limittheir value in the

fossil record. It is noteworthy that he found the pollen percentage proportionally always low, even

in stands on peat completely dominatedby Shorea albida where it comprised only a few percent.
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This is against expectation, and the reason is unclear. MULLER suggested that much pollen is

devoured by thrips, but then the persistent exines should be found.

Chandler (1964: 36) mentioned (with a question mark) Oligocene pollen from the London Clay

Flora, but she appeared far fromassured of this identificationas she remarked later(I.e.:.56) that she

found the apparent absence of Dipterocarpaceous fossils strange. The identity of the pollen record

(by Ma Khin Sein) is very much doubted by J. Muller.

MULLER (1964) foundpollen ofDipterocarpus and Dryobalanopsin theTertiary ofBorneo (Brunei),
the first genus being represented from the Oligocene (MULLER, 1970), the latter from the Miocene.

The fossil record of Dipterocarpaceae in Asia and Malesia rests therefore on the wood fossils of

several genera in India and West Malesia from the Tertiary (mostly Miocene and later) and the

pollen records of the same age, but also on the presence of pollen ofDipterocarpus already in the

Oligocene of Borneo.

Northeast African fossils. Fig. 2. In 1933 BANCROFT described Dipterocarpoxylon africanum from

the Tertiary beds near Mt Elgon (Kenya). In the same year CHIARUGI described three species of

Dipterocarpoxylon from the ?Plio-Pleistocene beds ofSomalilandwhich SCHWEITZER (1959) later

considered to be identical with D. africanum BANCROFT. The fossil woods collected by WEYLAND

(1964) from the volcanic tuffs of Mt Elgon, of uncertain date but probably of late Tertiary and

pre-Pleistocene times, also undoubtedlyrepresent dipterocarp materialand must be associated with

the Asiatic subfamily and show strong evidence of being congeneric with Dipterocarpus, supporting

CHIARUGI'S identification. In 1935 SEWARD had described a few leaf impressions from the Nubian

sandstone of Egypt as Dipterocarpophyllum humei and D. zeraibense; the age of the strata being

uncertain but probably Tertiary. Finally LAKHANPAL (1974) mentionedthat Prof. Y. LEMOIGNE had

told him that he had found a dipterocarp wood in an Upper Tertiary deposit in Ethiopia to be

described in a future paper.

Concluding, it is clear that Dipterocarpoideae were present in East Africa at least in the Upper

Tertiary. It is difficult to imagine that they would have been derived from the Indian subcontinent,

as according to geophysical theory this rafted block ofland had by then hardly joined the Asian

plate while, moreover, Dipterocarpus could hardly have migrated through the desert zones of S.W.

Asia. Thus, even the poor fossil record presents formidable implications. The alternative is that

Dipterocarpoideae were already earlier represented in N.E. CentralGondwanaland. It is a pity that

the older fossil record in S.W. Asia and N.E. Africa is so scant, as this area is vital for understanding

exchange of the Gondwana element and tropical S.E. Asia.

Literature: AWASTHI, Palaeobotanist 18 (1971) 229; BANCROFT, Foren. Forhandl. 55 (1933) 59;

Am. J. Bot. 22 (1935) 164; DEN BERGER, Verh. Geol.-Mijnb. Gen. Ned. & Kol. 7 (1923) 143; Bull.

Jard. Bot. Btzg III, 8 (1927) 495; BERRY, U.S. Geol. Surv. prof, paper (1914) 84; BRANDIS, J. Linn.

Soc. Bot. 31 (Nov. 1895) 243; CHANDLER, LondonClay Flora, Suppl. London, 1961, The Lower

Tertiary Floras of Southern England. IV. Summary & survey of findings in the light of recent

botanical observations (1964) 36, 56; CHIARUGI, Palaeontographica Hal. 32, n. 1 (1933) 106;

COLANI, Bull. Serv. Geol. Indochine 6, n. 3 (1919) 2; CRIE, Samml. Geol. Reichsmus. Leiden I, 15

(1888) 1; EDWARDS, Geol. Mag. 60 (1923) 159, 409; EYDE, Palaeobotanist 11 (1962) 115; GEYLER,
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Ecology. Overall range. Confined to tropical climates with a mean annual rainfall exceeding
1000 mm, and/or a dry season of less than 6 months. Most species do not occur above c. 1000 m

where an important floristic transition occurs; a few are +entirely confined above 700 m. Above

1500 m records are spurious: a Shorea sp. in N. Sumatra at 1700 m and Hopeabeccariana BURCK in

Brunei at 1750 m. The subfamily geographical range is divisible into three climatic zones:

Savanna zone. A limited number ofIndo-Burmese species are fire-tolerant: Shorea robusta, the

Indian Sal, S. roxburghii and the Indo-Burmese S. obtusa, S. siamensis,

D. luberculatus

Dipterocarpusobtusifolius,

andD. intricatus. Theyare distinguished by their thick bark (the latter 3 are the only
fissured members of their genus) and are the only dipterocarps to be deciduous for a more or less

prolonged period during the dry season. They form single species or codominant stands on the

well-drained plains, and dry hills (occasionally to 1400 m) of Central and East India, Burma,

Thailandand Indo-China. Generally the fire-climax savanna woodlands (Dry Dipterocarp forests

of CHAMPION, 1936) in which they occur grow on infertile, yellow skeletal hill soil and laterite

bearing red soils in the plains in areas with less than2000 mm meanannual rainfalland 3-5 months

dry season; theseforests do not exist in Malesia, but Shorea siamensis and Dipterocarpusobtusifolius

occur, on dry rocky headlands and old secondary forest (schima-bamboo forests of SYMINGTON,

1943) respectively in Perlis, N.W. Malaya, where there are regularly 1-2 consecutive dry months at

the end ofeach year. In the foothillsof the sandstone mountainsofArakan andsouthern Cambodia

the Dry Dipterocarp forests themselves extend, probably following the advent ofman-inducedfire,

into areas with a dry season ofbut 1-2 months and more than 2000 mm rainfall, on porous yellow

podsolic sands; here they are floristically impoverished, and of the dipterocarps only D. intricatus

and D. obtusifolius remain. They flowerannually shortly before, during, or after leaffall during the

dry season, and the ripe fruit fallafter the coming ofthe followingrains. Regeneration is abundant

in disturbed forest; the saplings are cut back annually by fire and drought, the roots often becoming

deepand extensive before a permanent leader is established. Mature trees sucker readily inresponse

to damage. At the more humidclimatic and edaphic ends oftheir range these species become more

shortly deciduous or evergreen.

Malesianspecies occurring in the seasonal evergreen forest zone(there are three categories, species

ofwide distribution, i.e. occurring in both seasonal and aseasonal evergreen forest,species confined

to seasonal forest marked with *, and species occurring on drought-prone sites in the aseasonal

tropics marked with + ):

ANISOPTERA

costata

scaphula '

thurifera
COTYLELOBIUM

melanoxylon

DIPTEROCARPUS

baudiii*

costatus +

dyeriF*

gracilis

grandiflorus
+

hasseltii

kerrii+

littoralis,'*

obtusifolius,'*

philippinensis
*

retusus

HOPEA

acuminata

bilitonensis>■*

cagayanensis
*

celebicar*

ferreai*

forbesii
,-*

glabrifolia
*

gregariar*

griffithii

helferi
r*

iriana

malibato

novoguineensis
odorata,*

pedicellata

philippinensis
pierrei +

plagata
sangal
ultima!*

PARASHOREA

malaanonan

stellatat*

SHOREA

assamica

contorta

falcifera

farinosa,*

gratissima
+

guiso

henryanat*

hypochra,*

laevis

montigenaI*

negrosensis

palosapis
polita

polysperma

roxburghiii*

selanicaI*

siamensisf*

VATICA

bantamensis+

cinereaI*

flavovirens;*

lowii

mangachapoi+

odorata

pachyphylla +

rassak
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Seasonal evergreen forest zone. The vast majority ofdipterocarps are thereforeconfined to areas

where the mean annual rainfall exceeds 2000 mm. The presence of even a short but regular dry

season, which in N.W. Malaya, for instance, hardly exceeds a month, has a profound influence on

both number and kinds ofspecies present. 62 Malesianspecies occur where there is a regular season

of at least one month with less than 100 mm rainfall, 25 appear to be confined there, and a further 9

extend into the aseasonal zone only on sandy, coastal and skeletal ridge soils prone to water stress;

these figures exaggerate the species diversity of dipterocarps in any one region, forall but 7 of the

species occur in only one of the three Malesian seasonal regions: the north-west of the Malay
Peninsula and northern Sumatra, seasonal parts of the Philippines, and the Moluccas and New

Guinea. The relative floristic poverty of dipterocarps in seasonal evergreen forest is reflected in the

flora in general: STAMP (1925) cited merely 'at least 1000 tree species' in these forests in all Burma; an

estimated 400 species occur in the seasonal evergreen forests on the southern flanks of the

Cardamommountains in southernCambodia; by contrast 2,500 occur in the non-seasonal parts of

lowland Peninsular Malaya. No estimates of the total species diversity of the seasonal evergreen

forests in Malesiaexist. Such areas are widespread in the Philippines, S. Celebes, some localparts of

the Moluccas, and S. New Guinea. It is noteworthy that no fire-resistant or deciduous species of

dipterocarps occur in Malesia, such as are known from certain tracts in continentalS.E. Asia with

Dry Dipterocarp forest.

East of Sundaland the dipterocarp flora becomes increasingly impoverished. See Fig. 3,4, 19, 28,

43,65,and 79. The fact that evenin the non-seasonal New Guinean lowlands only a single section of

Hopea has undergone an ebullitionof speciation suggests that the poverty of dipterocarp species

east of Wallace's line is in part due to probably geologically recent immigration there; clearly

Makassar Straits must have been a formidablebarrier, although it is, at its narrowest point only a

mere 125 km wide, and southwards not exceeding 275 km. Two features underline this: firstly that

Borneo possesses over 250 species and Celebes only 8, which can never be ascribed to climatic

difference between Borneo and Celebes; secondly, of these 8 species there are 2 endemic (Hopea

celebica and Vatica flavovirens), 2 are shared with the Moluccas (Hopea gregaria, Shorea

montigena); Shorea assamica! is a wide, from Assam to Malayaand Sumatra, with
ssp.philippinensis

in the Philippines, and ssp. koordersii in Celebes, the Moluccas and Philippines, and some doubtful

sterile specimens in S.E. Borneo (represented in aseasonal parts of Borneo by the vicariant S.

agamii); Anisoptera costata ranges from Burma to Borneo and Mindanao (one record); A. thurifera
occurs in the Philippines, Celebes, Moluccas, and New Guinea; the last, Vatica rassak, ranges from

Borneo to New Guinea, but is also found in the Sulu Archipelago joining Borneo and the

Philippines just north of Celebes. None ofthese species which occur both west and east of Wallace's

Line is not also found in the Philippines, suggesting that they spread along the Philippines over

Wallace's Line and avoided Makassar Straits by marching northwards around it. In the south a

single species, Dipterocarpus retusus transgresses Wallace's Line from Bali through Lombok to

Sumbawa;ifthe fossil record of Shorea in Timor is correct too, a southern route eastwards via Java

and the Lesser Sunda Islands, avoiding Makassar Straits, might also be imagined.

The tendency towards gregariousness persists into the seasonal evergreen forest zone, but is there

more pronounced on impoverished soils and in areas probably colonised in geologically recent

times. An example of the former are the Dipterocarpus costatus dominated forests on the

impoverished sandstone soils ofArakan and southern Indo-China; this species also occurs between

700-1100 m in the mountainsof S.E. Asia, but in non-seasonalMalaya ceases to be gregarious. This

differential in gregariousness occurs also with several other widespread species, including
Anisoptera costata, A.scaphula, A. thurifera, Dipterocarpus gracilis, Shoreaassamica, S. contorta, S.

guiso, and S. hypochra. In eastern Malesia several species are gregarious (see VAN SLOOTEN, 1952).

The majestic standsof kayubapa (Shoreaselanica) onthe hills ofBuru below 1000 m and on the Sula

Is. are celebrated. Shorea assamica ssp. koordersii is gregarious inCelebes, the Sula Is. and Obi; S.

montigena becomes locally gregarious in Buru; Anisoptera thurifera is gregarious both in the

seasonal zone of the Philippines and in New Guinea where it is grouped along the crests of

steep-sided ridges below 800 m over large areas; in New Guinea Hopea forbesii is also often

gregarious in the south-east.

Dipterocarp populations in these seasonal evergreen forests flower more or less regularly

annually too, from November to March in the Indo-Burmese region including N.W. Malaya (e.g.
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BURGESS, 1972) and also the Philippines. Flowering, and evenmore fruit set, is heavier in some years

than others; not all individuals flower; in Thailand less than half the trees in a stand that are of

flowering age normally flower in any one season and a minority of these flower in two consecutive

seasons (SMITINAND'S and personal observations). The developingfruit are much infected by beetle

larvae whileparakeets favour the ripe fruits. In Dipterocarpus many seasons may consequently pass

without a single seedling becoming established. Germination is immediate on falling. Several

species are shortly deciduous in seasonal evergreen forests including some, such as Dipterocarpus

gracilis and Anisoptera costata which are evergreen in non-seasonal western Malesia, but none are

deciduous for a prolonged period.
Mountains higher than 1000 m along the coasts and around the head of the great valleys of the

seasonal Far East, even at latitudes higher than the normal range of lowland evergreen forests,

collect cloudand comparatively humidthough still seasonal conditions prevail on their slopes. The

species occurring at these latitudes in the Indo-Burmese region and Java, Dipterocarpus costatus, D.

gracilis, and D. retusus, occur also in the mountain forests of Malaya.
Non-seasonal humid zone. As this is the zone to which the great majority of Asian, including

Malesian, dipterocarps are confined areview ofthe biological characteristics of the family here must

prelude considerationsof climatic and edaphic ranges of the species and their overall role in the

forest communities.

Reproductive biology. A most important characteristic of the family in the non-seasonal zone is its

flowering behaviour. Flowering does not occur annually, but at± irregular intervals and then of

varying intensity though gregariously, species from most or all genera flowering in a single season

(this includes those species that occur, and flower annually, in seasonal evergreen forests) (WOOD,

1956; MCCLURE, 1966; MEDWAY, 1972; COCKBURN, 1975). In a heavy flowering nearly all species in

an area may flower, and the majority of individuals; more frequently probably less than half the

individualsflower, though critical observations of this kind have only been madeby BURGESS in the

semi-gregarious species Shorea curtisii (1972). Gregarious flowering may occur in a single river

valley or throughout a region as large as N.E. Borneo. The 1955 general flowering in Sabah was

observed by WOOD, when over 2/3 ofthe 200 species then known in that state were collected fruiting,
and when the only area not to experience a general flowering was the extreme south-east. His

description summarises the main features seenin dipterocarp flowerings elsewhere in this zone.All

genera floweredconcurrently over a periodof a few weeks in a single area, though there was a slight

delay west ofthe Crocker range compared with the east, and one of as much as two weeks towards

the upper altitudinal limits both in exclusively montane species (some of which flowered poorly or

not at all) and in species of wide ecological amplitude. At the height of the flowering in Sepilok

Forest Reserve, Sabah, 'the ground appeared to be carpeted in snow and the scent ofthe flowers

pervaded the jungle'. Detailed observations showed great variation in the period during which

anthesis occurred between closely related species; in some sections of Shorea it continued over a

period fromMay until as late as August in the lowlands and November in the mountains. ASHTON

(1969) observed thatanthesis of individual species in Shorea sect. Richetioides in Andulau Forest

Reserve, Brunei hardly overlapped, being sequential through the flowering season. CHAN &

APPANAH(I9BO)have demonstrated,by meticulousphenological study of numberedwild trees,that

species which flower early do so within 15 days, but floweringof the last species is over a period of to

25 days. WOOD also observed that some, such as Dryobalanops lanceolata, flowered heavily over a

short period, whereas in the taxonomically isolatedShoreasmithianaanthesis occurred over a very

long one; in S. curtisii stands it may continueover several months (Burgess, 1972). Amongthe main

canopy and emergent species Wood noted that flowering was general and heavy over the whole

crown, but in understorey species of e.g. Hopeaand Vatica flowering was more sporadic and often

restricted to a few branches. Youngtrees ofcanopy species do not flower at all until their sympodial

crown is developed in direct sunlight. WOOD found that some species failed altogether to flower,
several ofwhich in Parashoreaand Vatica were known tohave flowered the previous year. It was of

particular interest that, ofthe species that didnot flower, the majority were eithermontane or in the

peat swamps. In the latter habitat, mostly confinedto the west coast, no dipterocarp flowered. From

forestry records over many years and personal observations of flowering periodicity in Shorea

curtisii and related species Burgess concluded that local flowering is more frequent than generally

supposed, and this has been supported by others (e.g. ASHTON et al., 1979), though fruit set rarely
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occurs following a minor flowering. Closely related species differ in flowering periodicity.

Dryobalanops aromatica and Shorea leprosula populations, for instance, flower on average once

every two years, while S. parvifolia flowers only half as frequently and the important hill forest

species S. curtisii and S. platyclados at intervals not exceeding five years. InDryobalanops aromatica

and Shorea curtisii local flowering can be found somewhere in Malaya almost every year and

sometimes occurs in two successive years in one area; this has also been observed in Shorea sect.

Pachycarpae in West Sarawak {e.g. SMYTHIES, 1958). BURGESS observed that individual trees of

Shoreacurtisii do not, as a rule however, flower in two successive flowerings. He also observed that

in S. curtisii the flowering in 1968 couldbe subdividedinto two almost distinct periods duringwhich

two separate sets ofindividuals withina single gregarious populationflowered. Planted dipterocarp

trees, and trees in forests previously selectively felled, flower more frequently, and generalisations

about dipterocarp flowering in natural conditions which are derived from observations on such

trees can be misleading (e.g. SASAHetal., 1979). Vatica rassak and Shorea macrophyllafloweralmost

annually in the arboretum of the Forest Research Institute at Kepong (Malaya) as apparently do

several species at Bogor and a Shoreastenoptera provenance in a remarkabletrialplantation nearby
in W. Java, in which all plants are said to have been derived from a single tree near Pontianak that

was well known for its annual flowering.

Emergent species probably take many years to reach flowering age under forest conditions. At

Kepong cultivated saplings of Dipterocarpus oblongifolius have flowered after only 7 months

(KOCHUMMEN, 1961),but fruit was not set and cultivatedtrees there normally started floweringafter

15-30 years (NG, 1966). TANG (1978) has recorded young trees of Shorea leprosula, growing
following selective felling, to set viable fruit after 7 years.

The cause offloweringremains obscure. Itcan occurbetween March and July, with a peak in May,
in Malaya and East Borneo; but a month or two later on average in N.W. Borneo. Both Woodand

Burgess have shown that the commonly held belief that general flowerings follow a period of

abnormal water stress is not consistently supported by data from rainfallstations; nevertheless the

fact that many other families (e.g. Burseraceae and Sapotaceae)also flower unusually heavily in a

good dipterocarp year (e.g. MEDWAY, 1972), indicates that an undefined climatic factor must be

involved. PALMER (1979) rightly pointed out that the climatic trigger must be easily observable

outside the forest as its effects are regional. NG (1978) has suggested that flowering may be initiated

by a period of high irradiation. WYCHERLEY (1973) demonstrated highly significant statistical

correlation between gregarious flowering of dipterocarps and preceding periods with both large

diurnal temperatureranges and high maximumtemperatureindicating high insolation; hededuced

that the latter is probably the main inductive factor, and this view is also supported by NG (1978).

Heavy flowerings never occur insuccessive years. It appears possible thereforethataccumulationof

assimilates, including carbohydrates within the trees, takes place gradually following a flowering, so

that in each subsequent year the threshold, over which the climatically induced trigger is effective,

becomes lower until the combination of an adequate assimilate level and adequate climatic

stimulation induces formationofinflorescence primordia; the intensity of flowering may thus be

related to the degree to which the threshold is exceeded. Differential rates of inflorescence and

flower development among the species leadstospacing in theperiods ofanthesisofindividualspecies.

Pollination.No reference occurs in the literature. Meliponidbees ( Trigonaspp.) are, according to

BURGESS, abundant in the crowns of flowering Shoreacurtisii and other Malayan dipterocarps;

CHAN & APPANAH (1980) have found them to be principal pollinators of Dryobalanops and

Neobalanocarpus; as they are short distance foragers that tend to keep to a single crown, and as they
are glabrous or sparsely hairy and very efficient at cleaning themselves, they are unlikely to be

effective pollinators of trees thatpresent many flowers at a time (D. H. JANZEN, comm.). SMITINAND

reported to me that honey bees are abundant round Dipterocarpus crowns, but they have not been

observed onthe flowersofother genera. Thrips (Thysanoptera) frequent the flowers ofmany Shorea

and Hopea (personal obs.; CHAN & APPANAH, 1980) and are undoubtedly pollinators. Geometrid

moths and beetles visit some dipterocarp flowers at night, but have not been demonstrated to effect

pollination. The very large numbers of flowers on each tree, and the spatial isolation of the

understorey species, may be expected to lead to rarity ofoutcrossing; the infrequency of flowering
and its intensity would tend to prevent vector numbers from reachingadequate levels for effective

pollination even were they polylectic (promiscuous).
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Fruiting. Perhaps as a result of these problems of pollination, few fruit develop on each

many-flowered inflorescence, and in some years none, though heavy rain followinganthesis is also

generally regarded as disastrous (SMYTHIES) and the main determinantof asuccessful crop. The fruit

are heavily parasitised by weevils ofthe genera Alcydodes and Nonophyes,also the scolitidPoecileps
and some Lepidoptera (DALJEET SINGH, 1974), especially following minor flowerings when seedlings

rarely become established. These beetles are apparently not host specific, and increase greatly and

suddenly in numbers in flowering years though their life cycle is known to take 18 months. BURGESS

(1969) estimated that c. 80% of Shoreacurtisii seed on average is destroyedby thesepredators. The

genus Dipterocarpus is particularly susceptable.

Fruit development. As a consequence ofthe above fruiting years are less frequent than flowering

years. CHAN (1980) found in the 1976 flowering in West Malaysia that, though there was an interval

of 61 days between the onset ofanthesis in the first and last ofsix Shoreas in sect. Mutica growing

together in Pasoh forest, fruiting started within 10 days of one another and the fruiting periods

otherwisecompletely overlapped. This can be accounted to the fact that the period betweenanthesis

and first fruit set was 82 days for the first to flower, 126 for the last. This phenomenon appears

general in the family; differentialsin rates of developmentvary between related species rather than

between genera therefore. Together, these factors lead to occasional heavy fruitings in which

enormous quantities of seed from a majority of species in an area are set+concurrently and

germinate immediately on the forest floor.

Dispersal. Though the prolonged fruit sepals allow the fruit to gyrate and fall obliquely, once

within the main canopy they fall in random directions and on average almost vertically; many get

anchored in branches and die, and many main canopy and understorey species have re-evolved

short fruit sepals. WEBBER (1934) observed fruit being dispersed up to \ mile in local high winds;
MULLER (personal comm.) has once seen the coastal cantonment of the Brunei Shell Petroleum

Company, a flat strip of cleared land behind the sea beach, inundatedby the fruits ofthe Shorea

albida trees that fringe it on the inland side, observing a dispersal distanceof c. 2 km. Such events

must be unusual and as RIDLEY (1930) noted, the vast majority of the fruit fallwithin 100 m ofthe

parent tree under forest conditions. BURGESS (1969) estimated that over one halfof the seed of the

ridge-top species Shorea curtisii landedwithin 20 m of the parent tree. Even during a dry spell at

Bogor and with strong southern wind VAN STEENIS observed dispersal of Shorea grown in the

Botanic Garden over the large lawn in front of the palace not to exceed c. 500 m.

The fruit with their resinous pericarps are not favoured by many terrestrial animals, though wild

pigs devour them voraciously. The occasional heavyfruiting years undoubtedlyminimisepredation
and reduce seed mortality (BURGESS, 1969); he stated that damage by foraging ants is so severe in

Shorea curtisii that successful germination only occurs in heavy seed concentrations.

Some 20 dipterocarp species in West Malesia alone characteristically grow on periodically

swamped riverain alluvium and river banks. Most of these species, including
D. tempehes,

Dipterocarpus apterus,

Dryobalanops oblongifolius, Shorea macrophylla, S. palembanica, S. seminis, S.

splendida, S. sumatrana, Vatica pauciflora, V. rassak, and V. umbonata have large fruit with short

sepals and thick pericarps, but with these exceptions the fruits do not present any obvious

adaptation for disseminationby water. BURKILL (1922) briefly discussed the adaptation for water

dispersal in Vatica pauciflora (wallichii) and Shorea seminis (Isoptera borneensis) and foundthat the

fruit ofthe former floats for c. 22 days while that of the latter, when deprived ofits corky sepals,

sinks within 2\ days. There is no evidence that dipterocarp seed can withstand sea water.

Conditionsfor germination appear to be crucial but have been little studied. Fruit of Malesian

dipterocarps lacks dormancy, and attempts to induce dormancy by reducing water content and

temperature have only had limited success (TANG, 1971; TANG & TAMARI, 1973). In general seed of

Dipterocarpaceae is noted for its briefperiod of vitality; they do not stand drying out and seedling

stages are clearly adapted to temperature, moisture, and light conditions of the primary forest.

Dipterocarp seeds have no dormancy in nature and attempts at storage beyond a few weeks have

failed in Malesian species. Indian foresters (e.g. GUPTA, 1936-38) have noted that Dipterocarpus
seeds rarely survive where litter is thick on the forest floor, the radicle failing to penetrate it and

drying up. The gregariousriparian Indo-ChineseDipterocarpus alatus appears to regenerateonly at

prolonged intervals, when fruiting follows a flood in which the litterhas floated away, leading to

even-aged stands. BURGESS (1969 personal comm.) has germinated species in Shorea sect. Mutica
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under controlled humidity conditions and found that species differ in their tolerance of dry

conditions at germination: the coastal hill and ridge-top species Shorea curtisii is paradoxically

highly sensitive to dry conditions at germination, though apparently more tolerant ofwater stress

thanrelatedspecies at maturity. He estimated that 40% ofS. curtisii seedlings fail to survive the first

month following germination, and another 10% succumb in the following dry season c. 3 months

later. Mortality in the life cycle is consequently greatest during fruit development and the 2-3 years

following seedlingestablishment.

General ecology. Following successful establishment carpets of seedlings of a single species are

seen around the boles of the parent trees. Fig. 5, 81. At this stage competition is therefore mainly

intraspecific, and it is interesting that, though this is the period of maximal mortality,

morphologicaland anatomical differencesbetweenallied species are attheir least. Knowledgeof the

ecology of dipterocarp seedlings is almost entirely empirical, derived from silviculturalexperience.
Sunderland (unpubl.) has demonstrated however that thoughseedlings ofthe slow-growing heavy

hardwood Shorea maxwelliana and the fast growing light hardwood S. leprosula share compensa-

tion points, total daily net photosynthesis and rates ofdark respiration are much higher in the latter.

Though the former can survive under lower light intensities, neither can survive without the

occurrence ofsunflecks.

If, as seems probable, dipterocarps form complex ectotrophic mycorrhizal associations F HONG,

1979), then the clumped distribution imposed by their reproductive biology will facilitate and be

enhanced by the events leading to the establishment of their rhizosphere associations. Many

basidiomycetes are known to produce carpophores in response to drought; under lowland rain

forest conditionscarpophore formationappears to be, perhaps as a consequence, less frequent. In

wetter areas it may be that reproduction is largely vegetative therefore, the mycelia persisting and

Fig. 5. Ground-carpet of seedlings of Shorea multiflora (BURCK) SYM., 9 months after flowering. Note the

drip-tips. Brunei, Andalau For. Res., lowland dipterocarp forest, 100 m alt. (Photogr. ASHTON, Aug. 1959).
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gradually spreading with the ever dispersing and coalescing clumps of the dipterocarp trees

themselves.

Given allthese conditions 1 conclude with MERRILL (1923) that "itbecomes perfectly evident that,

in order to explain the present distribution of Dipterocarpaceae, it is absolutely necessary to

postulate previous land connections from India to New Guinea over which, at some time(s) in

geologic history, it has been possible for certain species to march unimpeded."
The morphological differences by which the dipterocarp species are mainly recognised, in bark

and twig as well as leaves, increase with age and reach their maxima once the crown has emerged
into direct sunlight, branchingbecomes sympodial and the mature tree leaf is attained. In the largely

understorey genus Vatica this differentiation does not occur and many species are difficult to

identify unless fruiting. KENWORTHY (1969) demonstrated the physiological significance of various

leaf characters of epidermal thickness, tomentum and wax deposits by which so many emergent

species are distinguished. He foundthat inShorea curtisii the stomata of the glabrousseedling leaves

rapidly respond to water stress by closing, whereas in mature trees the stomata remained open at all

times of day and are clogged by the abundant filamentous wax secretions that give the leaf

undersurface of the species its characteristic appearance. The mature tree would act therefore as a

giant wick and would have little control of water loss other than by the development of epidermal
resistance. It is probable that the stomata are responsive in the freshly opened leaves, but rapidly

become clogged by detritus and wax. It appears that leafchange, which is probably frequent and

occurs at least once a year, is a crucial period which occurs only following times of rain when water

stress is minimal. The conspicuous changes in colour and albedo as the leaves expand, and

differences in these characters between individual trees, will create leaf temperature and hence

transpiration differentials (Smith, 1909). Ken worthy (1971) also pointed out that the net, which is

formed by the tertiary nerves and their associated sclerenchyma, effectively divides up the

dipterocarp leaf into compartments like an aircraft wing, so that rigidity is maintained after

prolonged drought or severe damage by predators.

Dipterocarp species vary greatly in growth rates;; some, usually intolerantof low light intensities,

show rapid growth rates and reach mature habit within 60 years under forest conditions; others,

usually shade tolerant grow very slowly. The former probably have a life-span of c. 250, the latter

perhaps in excess of 1000 years, judged on the basis of girth growth data.

Range in non-seasonalzone. Climates with at least 2000 mm meanrainfall and no regular season

ofpronouncedwater stress occur throughout Malaya, except the north-west, and in S.E. Peninsular

Thailand (Pattani); throughout Sumatra except the north-west (Atjeh) and south (Lampongs);

throughout Borneo except the extreme north-east (Kudat District) and south-east (particularly

near Pleihari in the rain shadow of the Meratus mountains); down the eastern side of thePhilippine

archipelago from Cagayan Province of Luzon and including most of Mindanao; and throughout

lowlandNew Guinea and adjacent islands immediately to the west but excluding the regionaround

Port Moresby in the south-east and a beltin the south extending from the Fly River into West Irian

(Okaba to Merauke and Wassi Kussa). Within this region there is still considerable variation in

mean annual rainfall and its seasonality, and in some areas where seasonality is relatively

pronounced the dipterocarp flora becomes somewhat impoverished and species of the seasonal

evergreen forest become more abundant. Such is the case in eastern Luzon, much of eastern New

Guinea, eastern Borneo, much of Sumatra, Pattani in Thailand and northern Malaya including

Perak, Kedah, part of Kelantan and to a lesser extent Trengganu and northern Pahang and

Selangor. There is also evidence of recent changes in the boundaries of these forests: this may

explain the presence of Shorea leprosula and S. parvifolia in an outlier at Trang in Peninsular

Thailand, for instance.

Role in succession. It can be readilyexplained why dipterocarps are generally absent in secondary

forest in this zone, and why they take so very long to reinvade devastated land, for their very limited

means of seed dispersal combines with their sensitivity to water stress at germination and early

establishment to make them particularly unsuitable as colonisers. Colonisation is only known to

occur successfully therefore onclay soils with a high water retaining capacity in moist hilly districts

and periodically inundated alluvium (ASHTON, 1964). It is more difficult to understand why this

should not be true in the seasonal evergreen zone; here not only is Dipterocarpus alatus a rapid
coloniser of alluvium, but such species as Anisoptera costata and A. thurifera (R. JOHNS, unpubl.)
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Shorea curtisii DYER ex KING, sĕraya. at c. 900 m alt., in Malaya (Photogr.

WYATT-SMITH).

iFig. 6. Hill dipterocarp forest of
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actually increase in density in secondary forest. Germination studies of these species as well as those

of the Dry Dipterocarp forests would be rewarding.

Edaphic conditions. As the role ofthe family differs entirely between the forests of the Sundaand

New Guinea non-seasonal zones the two must be considered separately. In western Malesia

(Sumatra, Malaya, Borneo and Philippines) Dipterocarpaceae dominate the forests on well-drained

yellow and red soils below 1300 m; these forests have hence been termed MixedDipterocarp forest

by me (1964). SYMINGTON (1943) had recognised that the coastal hills of Malaya bore a

characteristic forest flora, many elements of which, such as Shorea curtisii, S. ovata,

Vatica mangachapoi,

S. glauca,

Hopeabeccariana, Dipterocarpus fagineus and Anisoptera curtisii also occur

along inland ridges. Fig. 6. BURGESS has demonstrated that the two habitats share a pronounced

tendency to prolonged periods of water stress differing from those of the semi-evergreen zone in

their unpredictability.
Increased water stress may explain why trees isolated by felling operations so frequently die;

death of mature trees in undisturbed forest on account of water stress has never been recorded. I

observed (1968) the sensitivity of Hopeaenicosanthoides to prolonged submergence however. I had

earlier (1964) demonstrated that Mixed Dipterocarp forest on sedimentary rocks in Brunei varied

considerably in structure and floristics and correlated this variation largely to environmental

features that influencewater status, including physiography and physical characteristics of the soil;

in my view nutrientstatus had little part to play in differentiating the vegetation. I demonstrateda

distinct floristic connection between the forests on very well drainedyellow podsolic sands in Brunei

and thoseofthe Malayan coastal hills, whereas the inland lowland Malayan elementwas confined

to clay soils, especially on broad low ridges.

My views were in conflict with thoseof SYMINGTON and WYATT-SMITH who foundno consistent

relationshipbetween soils and forest variation in inland lowland Malaya. POORE (1968) confirmed

their views in an intensive study of a limited area in Pahang, where he deduced that the commoner

species had wide edaphic amplitudes and were interchangeableso that, once seedlings had become

established, a process in which chancemust play a largepart, "possession is nine points of the law".

The conflict is largely resolved, and the lowland ecological range of the family more precisely

defined, in my recent work. I have shown that these lowland forests can be categorised into two

main groups: In one soil phosphorus levels in particular, and otherelements to a lesser extent, are

relatively high andthe forests are floristically ratheruniform; in the other phosphorus levels are low

andthe forestsexhibit great variationwhich canbe correlatedwith nutrientstatus (AUSTIN, ASHTON

& GREIG-SMITH, 1972). These observations are consistent with the theory that dipterocarps are

mycorrhizal. As soils with low nutrient levels are often those which are most freely drained,water

stress and limiting nutrientlevels tend to go hand in hand but it is apparent,as this is not always the

case, that both factorshave an important part to play in dipterocarpecology. The low fertility soils

are principally those of the Tertiary and Quaternary sands at the margins of the Sundaland

continent, where the sediments have become impoverished by successive erosion and deposition

cycles since the Cretaceous; the Malayan Peninsula hardly possesses rocks younger than the

Cretaceous and this ancient land surface is covered by deep soils of moderatefertility, though even

here a subtle correlation does in fact exist between physiographic and floristic variation (ASHTON,

1976).
I have (1964) described the floristic and structural role of the family in the lowland forests. They

reach their zenith both in numbers ofspecies and individuals on deepwell drained yellow/red soils

ofintermediate fertility, where nutrient levels are apparently limiting but not severely so. In Heath

forest on podsols dipterocarp diversity is much reduced and in peat swamp forests yet more so; in

both single dominantspecies are frequent. Examples are Shoreamaterialis in Heath forest and

Shoreaalbida, S. balangeran and Dryobalanops rappa in Bornean peat swamp forests. In the latter

forests diversity increases from the centres of thedomed oligotrophic bogs outwards as soil fertility

increases, several species ( Shorea inaequilateralis, S.pachyphylla, S.platycarpa, S. teysmanniana, S.

uliginosa, and Dipterocarpus coriaceus) being found exclusively in the Mixed Peat Swamp forests of

the margins (ANDERSON, 1963). Other species occur in both peat swamps and Heath forest, while

some 30 species arealmost entirely confinedto Heath forest; the ecotone between Heathand Mixed

Dipterocarp forest on yellow podsolic sandy soils is ill defined and many species are common to

both. More surprising is the marked decrease in species diversity on well drained soils of highest
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Shorea almon FOXW. and S. polysperma (BLCO)

MERR. abundant in the canopy, recovering from total destruction due to a cyclone in 1944, in 1975. Note the

pyramidal, monopodial juvenile crowns. Mindanao,Suriago del Norte (Photogr. ASHTON).

Fig. 7. Even-aged stand of mixed dipterocarp forest, with e.g.
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fertility; I have shown (1964) that there was a decrease in diversity on calcareous shales in

comparison to sandstones, most marked on the shallow skeletal soils on the narrow ridges and steep

slopes of the youthful N.E. Bornean physiography. Unpublished analyses from Sarawak show a

further decrease in both density and diversity on deep fertile soils; here gregariousness also

increases. The gregariousstands of Shorea retinodes on the slopes ofthe Barisan range, where soils

have been much affected by Quaternary volcanic activity and landslips remain common, may be

a comparable example. In some cases the explanation may partially lie in the isolation of these

small distinctive habitats of geologically recent origin, preventing the rapid build-upof diversity.
Fig. 7.

Lowdiversity and the presence ofgregarious species also characterise excessively dry habitats in

the non-seasonalzone. Thus Shorea gratissima is confined to and gregarious on rocky headlands;

and Dryobalanops aromatica forms pure stands on coarse gravelly soils and yellow podsolic sands in

Atjeh and Malaya.
The limestone dipterocarp flora is poor; though no species is known to be gregarious in the

non-seasonalzone Hopeaferrea is so on the rocky hillsof the Langkawi Is. No species appears to be

confined to limestone, but species sometimes found on it include Cotylelobium malayanum,Hopea

aptera, H. billitonensis, H. cernua, H. dasyrrachis, Shorea guiso, S. havilandii. In the seasonal

north-westofthe Malay Peninsula Shoreasiamensis and S. roxburghii occur on it; and furthernorth

outside Malesia, where mineral soils accumulate over the rock, a wide range of dipterocarps may

grow. Similarly, the dipterocarp flora on the soft coral limestones of eastern Mindanaodoes not

seem to differ from that on other substrates, and their roots penetrate the soft rock itself.

The intrinsically unstable and specialised habitat of river banks also carries a characteristic

dipterocarp flora of some 20 spp. in western Malesia. Most species are widespread butsome (e.g.

Dipterocarpus oblongifolius. Hopeacentipeda) occur only on the rocky banks of rapid inlandrivers,

whereas others (e.g. Vatica venulosa, Shorea seminis) equally prefer alluvium along meandering

rivers of the plains.
The many similarities between the ecology ofthe dipterocarps and the undoubtedlyectotrophic

mycorrhizal Fagaceae,

which assume dominance at high altitudes, is noteworthy.
Summarising: Comparatively few species are restricted to one vegetationtype or one substratum

or type of bedrock. For example, many Vaticas occur inalluvial forest and near rivers, but seldom

exclusively so, and occur also onthe hills, thoughthey may be more common in the formerhabitat.

Hopea pentanervia occurs on mixed peat swamp over sand, podsols and cuestas, plateaus and

terraces near present or Pleistocene coastlines, and on ultrabasic rocks in N. Sabah; Shorea

polyandra is foundon fertile, clay-rich soils on calcareous shales, igneous andvolcanic rocks; Shorea

scabrida is found in freshwater swamp forest, on shallow peat overlying sand, and on skeletal soils

on ridges and plateaus, in Heath forest and in MixedDipterocarp forest. This apparent diversity of

habitats occupied nevertheless frequently conceals a common and sometimes rather specific

edaphic range.

Others are more clearly confinedto certainedaphic habitatsand some of theseare cursorily listed

here:

Heath (kerangas) forest on podsols: Cotylelobium burckii, C. malayanum, Dipterocarpus

borneensis, Dryobalanopsfusca, Hopea kerangasensis, H. micrantha, H. pterygota,

Shorea coriacea,

H. vaccinifolia,
S. induplicata, S. materialis, S.pallidifolia, S. retusa, S. revoluta, S. venulosa, Vatica

coriacea, V. parvifolia.
On sandy soil the following are frequently recorded: Anisoptera grossivenia,

Cotylelobium melanoxylon.

A. reticulata,

Dipterocarpus globosus, D. rigidus, D. sarawakensis, Dryobalanops

aromatica, Hopea beccariana, H. coriacea, H. treubii, H. vesquei, Shorea acuta, S. crassa, S.

dealbata, S. falcifera, S. flemmichii, S. geniculata, S. ladiana, S. laxa, S. rubella, S. rugosa, S.

scabrida, S. stenoptera, Upunaborneensis, Vatica borneensis, and V. oblongifolia sspp. crassilobata

and elliptifolia.
Inpeat swamps the following species are characteristic, some being gregariousthere: Anisoptera

marginata, Dipterocarpus coriaceus, Dryobalanops rappa, Shorea albida (also in Heath forest), S.

balangeran (also in Heath forest), S. foraminifera, S. inaequilateralis, S. macrantha,
S. platycarpa,

S.pachyphylla,
S. teysmanniana, and S. uliginosa. Fig. 8, 96.

On ultrabasic soils the following are regularly recorded, but only the last is confined to them:
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Fig. 8. Stands oflarge trees in peat-swamp of Shorea albida

m alt. (Photogr. ASHTON, 1960).

road tracé tooil well in Seria, Brunei, at 5alan;SYM.,
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Dipterocarpus geniculatus ssp. grandis, D. ochraceus, Hopea pentanervia, Shorea coriacea, s.

tenuiramulosa.

Itwill be noted that all examples given occur in Borneo and many are endemic there; this reflects

the unusual habitat diversity as well as infertility of that island.

Altitude. The altitudinal limits of Dipterocarpaceae in the non-seasonal zone experience mean

minimum monthly temperaturescomparable to those at the northern margin of the family range at

22" N, in Yunnan,Kwangsi, S. Kwantung, andHainanat c. 15° C. In areas ofshallow soils, oftenof

low base status, such as those derived from the sedimentary rocks at the margin of the Sunda shelf

area in N.W. Borneo, altitudinal zonation of vegetationis obscured by variation in relationto soils

except at the extreme altitudinal limitsand on isolated summits. In Malaya such zonationis clearer,

though the ecological relationship between the ridge and coastal hill flora has already been

described. The increase in raw humus accumulation above 1000 m is associated with the marked

affinity between the dipterocarp flora of the hill ridges and lowland podsolic soils. Symington

(1943) summarised the altitudinal zonation of dipterocarp species in Malaya: He recognised a

Lowland Dipterocarp forest zone below 300 m, with the coastal hills as a separate category, the

former with 108 spp., the latter with 27 of which 8 are shared; between 300-800 m are Hill

Dipterocarp forests with 49 spp., and between 800-1300 m (the altitudinal limitof dipterocarps in

Malaya) are Upper Dipterocarp forests with 15 spp. Within the two hill types there are 7 exclusively
hill species; of the rest 15 are exclusively coastal in the lowlands and of these 5 occur also in the

Upper Dipterocarp forests; the remaining 35 occur in Lowland Dipterocarp forests generally,

though of these but 4 are found in the upper zone. The existence ofa small group of apparently

obligatory hill species is not confined to Malaya; some are widespread in western Malesia,

Dipterocarpus retusus extending eastwards to Sumbawa, while in Borneo there are a further 10

endemic montane taxa. A few ascend above 1000 m, for example to 1200 m: Shorea carapae, S.

revoluta, Vatica odorata ssp. mindanaensis; to 1300-1350 m: Shorea beccariana, S. flaviflora, S.

platyclados, S. rubra, Vatica heteroptera; to 1400 m: Shorea longisperma, Vatica dulitensis; to 1500

m: Shorea monticola, S. ovata, Vatica oblongifolia ssp. selakoensis; to 1600 m: Shorea venulosa; to

1650 m: Hopea cernua;
to 1700 m: Vatica granulata ssp. sabaensis; to 1800 m: Shorea platyclados

(Atjeh).
At their upper limits the dipterocarp forests give place to oak-laurel forests in Malesia; it is

noteworthy that in Ceylon, where the Fagaceae
,

which share with Dipterocarpaceae gregariousness
and well developedectotrophic mycorrhizal associations but which become dominant above 1300

m, are absent, 9 exclusively montane species of the endemic taxa Shorea sect. Doona and

Stemonoporus dominate the hill forests ofthe south-west up to 1700m (ASHTON, 1972, 1977).

Synopsis: Role ofdipterocarps in theframe of theforest. Attheir edaphic optimum in the lowlands

dipterocarps may comprise more than 80% ofall emergent individualsin the forest, and up to 40%

of understorey trees. Under conditions of increasing proneness
to aseasonal drought the emergent

stratum becomes less dense, the understorey more so, and dipterocarps decrease their represen-

tationinboth except where gregarious species occur. Under the most mesic conditionsthe emergent

canopy becomes so dense as to be continuous, and the understoreyconsequently becomes diffusein

the low light intensity; here total dipterocarp density as well as relative density is reduced.

In the non-seasonal evergreen forests of New Guinea dipterocarps play an altogether subsidiary

role. Only 14 spp. are so far known from these vast forests; 11 are endemic to New Guinea and

adjacent islands, and 9 are confined to local areas within the island. One species of Anisoptera, one

of Vatica and 12 of Hopea are represented. Only Anisoptera thurifera is truly emergent, and

gregarious stands often give a distinctive profile to the steep-sided crests. Several Hopeas, among

them H. forbesii and H. iriana, are canopy species, as is Vatica rassak in the more seasonal areas.

The family as a whole shows a distinct though not exclusive preference for ridge tops, noticeable

(though less markedly so) on the similarly youthful physiography of much of Borneo.

Single species as a rule individuallymerely play a minorpart as contributors with many others to

the overall role of the family. Gregarious or semi-gregarious populations occasionally occur in

many, perhaps most, species including those of the understorey and are probably usually

attributable to chance favourable conditions at the time of establishment. In Malesia they are

habitual only in the species of the Dry Deciduous Dipterocarp (fire climax) forests, notably

Dipterocarpus obtusifolius, and to a lesser extent those of seasonal evergreen forests including
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Anisoptera costata, A. thurifera, Dipterocarpus costatus, D. gracilis, D. grandiflorus, D. kerrii, Hopea

ferrea, H. forbesii, H. glabrifolia, H. gregaria, H.pierrei, Shoreaguiso, S. hypochra, S. roxburghii, S.

selanica, Vatica cinerea and V. rassak on the one hand; — and onthe other in species oflimiting soil

conditions such as Dipterocarpus elongatus, D. oblongifolius, Hopeafluvialis, H. odorata, Shorea

seminis, S. sumatrana, Vatica pauciflora, V. rassak and V. umbonata on river banks and flood

plains, — Dryobalanops fusca, D. rappa, Shorea albida, S. balangeran and to a small extent

Anisoptera marginata, Shorea inaequilateralis, S. platycarpa, S. teysmanniana and S. uliginosa in

peat swamps, —and Anisoptera marginata, Cotylelobium burckii, C. malayanum, Dipterocarpus

borneensis, Dryobalanops fusca, Shorea materialis and sometimes others in Heath forest. Several

factors, including chance, may have played a part in the origin and maintenanceof the extensive

gregarious stands of Dryobalanops aromatica (see VAN SLOOTEN, 1932; LEE, 1967) and Shorea

retinodes (VAN SLOOTEN, 1949).

Fig. 9. Trunk-base ofa colossal specimen of SYM. on basalt, half a mile south ofQuoin Hill,

Balongarea, Tawau, Sabah, forest guard KAPIS BIN SISIRON at point of measurement: total height of tree 75 m,

clear bole 27 m, girth at 4 m above ground 9½ m = 3 m diam. (Photogr. G. H. S. WOOD).

Shorea superba
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Morphology. Habit. See Fig. 9, 21, 25, 32, 51, 53, 55, 80, 111, 112, 117. The bole can be

cylindrical in cross-section, or flutedor ribbed, and is usually buttressed. See Fig. 29, 52, 59, 81. The

buttresses can be small or large, thin with a sharp edge as in Shorea sect. Shoreagenerally, or thick

with a rounded edge; the edge, from the soil surface to the apex where the buttresses merge into the

bole, is usually concave, but is sometimes straight or convex; the buttresses can terminatemore or

less abruptly at apex and base, or continue as ribs up the bole as in Anisoptera sect. Anisoptera or

superficial roots over the ground. Flying buttresses are convex-edged buttresses originating from

the bole above the soil surface, and are differentiatedfrom the stilt roots by being flat, therefore

elongate in cross-section, as opposed to being terete or spherical in cross-section; stilt roots can be

adventitious to the buttressesor arise from the bole.Flying buttresses and stilt roots are a particular

feature of Hopea, and are found at least occasionally in a majority of species with the exception of

those in sect. subsect. Hopea. Fig. 67, 71.

In the seasonal parts of S.E. Asia (Thailand, etc.) various species of Dipterocarpaceae have a

capacity for suckering and produce new stems from trunk-bases after cutting. However, the

Malesian rain-forest species generally lack this capacity and regenerate merely from seed.

The mode of branching, and the leaf arrangement, changes ontogenetically. The seedling
dipterocarp, afterproduction ofone or more pairs ofopposite leaves, sends up a stem with spirally

arranged leaves. From the axils of these leaves arise the lateral branches; the leaves on the branches

are generally arranged distichously, consequently the branchlets are also alternately arranged and

the branches occupy one plane (plagiotropy), ascending, descending, or horizontal. The sapling
leader, or stem apex, grows continually at first, but soon adopts resting periods, growthproceeding

in flushes that are not necessarily seasonal at this stage though often synchronised among members

of a clump. The internodes are frequently longer towards the beginning of the growth flush than

towards the end, so that the stem leaves in some species, particularly Hopea sect. Dryobalanoides,

are largely bunched at the end ofeach growth stage ofthe leader; consequently the branches appear

to arise in whorls and the sapling and pole sized tree assumes a 'pagoda shape' (CORNER, 1940);each

flush of growth by the leader is coordinated with the sprouting of some of the axillary buds of the

previous flush to form new lateral branches.

Youngdipterocarps therefore conformeither to Massart's model, that is, with rhythmic growth

and branching, or approach Roux's, with continuous growth (HALLE, OLDEMAN & TOMLINSON,

1978).
The leaders have spiral leafarrangement;ifa leaderdies or its growth is otherwise arrested at this

stage, new leaders emerge not from axillary but from tiny subsidiary buds (NG, 1976); whether a

single leadereventually achieves dominance over others varies with the species.
If the tree remains small, and never reaches the forest canopy, as in many Hopea species, it
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frequently remains monopodial with this form of branching, and the crown remains lanceolate or

conical. Fig. 7, 36. If the leader reaches the canopy the subsequent lateral branching generally
become orthotropic, apical dominanceis lost, the earlier plagiotropic branches die and are lost and

a hemispherical or dome-shaped crown is formed. Fig. 1.

Alternatively, plagiotropic branches become orthotropic towards their tips (Hall£, in pass.).

Many Vatica species, however, which never become tall enough to reach the forest canopy, become

more or less sympodially branched and develop an irregular oblong crown; while Parashorea

macrophylla, and some members of the Shorea sections Mutica and Anthoshorea remain

monopodial for some time after they have emerged above the canopy and reached full height, and

may even send up further vertical leaders, apparently from axillary buds from the plagiotropic
side-branches. In most species with an emergent sympodial crown the leaves are spirally arranged

on the branchlets, but in species that tend to branch low, such as the riverside species, those species

in which someor all the branches become horizontal or pendant towards the apices, and the species

with compressed twigs, the leafarrangement is frequently or always alternate. If the branches are

many and radiate from the bole apex, as in many emergent Hopea species, the crown of emergent

species takes on an evenly hemispherical appearance. If the main branches are few and large but

much branched towards the apices, the branchlets become bunched towards the ends of the large
branches into more or less hemispherical groups and the crown assumes the appearance of a

cauliflower head.Ifthe twigs are stout and the leaves large the crown shape is uneven and the leaves

tend not to be confined to the perimeter of the crown. Rarely, the branches become pendent at the

apices and the crown becomes 'weeping' (e.g. Shorea inaequilateralis. S. quadrinervis). Fig. 111.

According to HALLE, OLDEMAN & TOMLINSON (1978) who have classified tree architecture into a

series of 'models', trees do not change from one model to another during life. They placed the

species of Dipterocarpus and Shorea they examined in Massart's model in which the trunk is

orthotropic, the branches plagiotropic and in false whorls through rhythmic growth, and the

position of flowers various; and in Roux's, which differs from Massart's in that trunk growth is

continuous. From the foregoing description it would appear that the model may be mutable in

dipterocarps, for growth eventually always becomes rhythmic though it may not start thus, and

because in most emergent species successive branches become increasingly orthotropic with a

change from alternate to spiral leaf arrangement. This change in branchingpattern would not imply

a change in model were such orthotropic branches arising through reiteration, that is from

supra-axillary buds following damage to the leader; but this does not seem to be the case.

Bark. Fig. 9, 22, 24, 31,45, 52, 69, 102, 113, 114. THORENAAR (1926)first systematically examined

bark morphology in the family; SYMINGTON (1943) used bark characters extensively for field

diagnosis. WHITMORE (1962) described how weathering processes and tangential strain during

growth together act in conjunction with the growth of secondary phloem, expansion tissue

developed fromphloem rays, phloemproliferation tissue developed from the phloem parenchyma,

and the periderms (each of which are laid down in several ways), to produce surface features

distinctive of both species and higher taxa; these features change ontogenetically from an initial

smooth surface. He thus rationalised bark description, which essentially comprises the surface

pattern (the visual summation of surface configurations) and the slash appearance (the visual

summation of the appearance of the inner and outer bark in oblique transverse section). Various

degrees and types of Assuring develop through tangential strain, and of flaking on account ofthe

disposition of the periderms. In a few taxa (e.g. most Vatica, and Shoreasect. Pachycarpae) the bark

remains smooth; in others (e.g. Anisoptera, Dipterocarpus, Shorea sect. Shorea and sect.

Richetioides) it almost always becomes distinctively flaky, while in yet others (e.g. Shorea subsect.

Mutica) it becomes distinctively fissured. In one known instance (fissured-bark Hopeas)I a distinctive

bark configuration has no apparent taxonomic significance above the species level, and is not indeed

evenconsistently developedwithin the species. Sevendistinctbark types, in three groups differingin

the amount of expansion tissue, were recognised; within each a number of categories exhibiting

lesser structural differences were defined as bark manifestations; it is these that characterise taxa at

generic and sectional level. In this account bark characters are summarised in generic and sectional

descriptions where appropriate, but have been omitted from species descriptions; reliable bark

descriptions ofspecies can be found by reference to SYMINGTON and WHITMORE and also ASHTON

(1964,1968). In particular they contribute important definitive characters for the sections ofShorea.
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Resin exudations from wounds in living bark and wood also differ in frequency, rate and mode of

crystallisation, translucency and colour and sometimes form useful subsidiary characters for

identification.

Roots. Fig. 10. Malesian dipterocarps lack taproots, though they are well known in Shorea

robusta GAERTN./., and reported fromHopeaparviflora BEDD., bothof India. The laterals areof two

categories; an extensive branching system of superficial roots extending from the buttresses and

proliferating into a dense mat of fine roots, found by SINGH (1966) and HONG (1979) in many

Malayan species, and BAYLIS (with the author, unpubl.) in Hopeairiana,to be ensheathedin a dense

ectotrophic mycorrhizal mantle; and a diffuse coarse sparsely branching system, consisting of lines

of carrot-like 'sinkers' descending vertically from below the buttresses, sometimes also with

obliquely descending branches from the principal superficial roots. In acid peaty soils the formerare

very well developedand the latter few; in fertile soils the converse; in deep fertile soils the lattercan

penetrateat least 5 m beneath the surface. ANDERSON (1961) has described the extremely specialised

roots of the peat swamp species Shorea albida SYM. Here the buttresses give off a dense mat ofroots

c. 30 cm above the permanent water table, on which litter falls and raw humus accumulates; beneath

there is a discontinuouscavity into which clumsy walkers easily fall; many stout roots descend from

the lower surface of the main superficial roots through this cavity into the waterlogged peat

substrate, anchoring the tree.

NG (1975) has described the occurrence in nature of root grafting between species in several

genera.

Buds. The dipterocarp resting bud is clad in appressed scales. Axillary buds are minute, except

prior to shoot expansion, in most species, but terminal buds are evident inParashorea, Upuna and

Anisoptera, in most Shoreaand in some species of other genera, while in Dipterocarpus they are

generally large, sometimes resinous, and their shape and indumentum provide valuable species

characters.

Parts of stem or leafare frequently distorted in the young shoot, especially of saplings and young

trees, by certain wasps into distinct galls (CORNER, 1963; ANTHONY, 1973, 1974) which may be

globose and spinous, variously elongate and covered in umbricatefish-like scales, or merely simple
swellings. These galls appear to have no taxonomic value, and at least three forms are found in

Shorea ovalis.

Twigs. In most genera the twig surface, its diameternear the apex, its shape in cross-section, and

the shape and size of the stipule scars can be specifically diagnostic.

Leaf. Thoughthe stipules are frequently fugaceous, in some species (especially inDipterocarpus

and Hopeasubsect. Pierrea) they are relatively persistent and the size and shape can be diagnostic.
The size and shape of blade and petiole, and the number of nerves, is usually specifically diagnostic.

The nerves are vertically transcurrent, bounded dorsiventrally by sclerenchyma to the epidermis.
The type of nervation is diagnostic for some genera and sections. If the nerves are very many,

slender, close, of equal length and straight to the margin with no discernable tertiaries, they are

termed'parallel' (Dryobalanops ); if as above, but unequal in length, and curving before the margin,

they are 'dryobalanoid' (some Hopeas); ifthe latterhave distinct scalariform or reticulate tertiaries

and the nerves are very unequal and divisibleinto mainnerves and shorter intermediatesecondaries

they are termed'subdryobalanoid' (some Hopeas). In Cotylelobium and Anisoptera the nerves curve

distally and unite forming a looped intramarginal nerve. Tertiary nerves ofpenninerved species are

generally scalariform but in most Vatica, Anisoptera, Cotylelobium and Shorea sect. Richetioides,

and in a few other species, they are reticulate.

Domatia occur in various species of the genera Vatica, Shorea and Hopea(Fig. 64a, 73a); theyare

common in Hopea (cf. van Slooten, 1941) and the saplings ofShorea in particular. They are often

diagnostic for a species, and are a product of the plant itself. Domatia are usually confined to the

axils ofa few nerves towards the base of the midrib, but can extend the whole length, especially in

saplings; in Shoreaplatycarpa and some others they form a continuousseries flanking the midrib,
while in young trees ofShorea leprosula they similarly flank the mainnerves as well. Most frequently

they are pore-like, sometimes hairy, sometimes with the cavity enlarged, pale and stoutly rimmed

(e.g. Hopeanutans, Shoreaparvifolia); sometimes they are scale-like as in Shoreaplatycarpa and S.

leprosula. Young leaves are usually suffused with magenta anthocyanin pigments; in Shorea sect.

Richetioides they are usually violet or dark crimson.
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Fig. 10. Structure ofroot-system ofShorea falciferaDYER ex BRANDIS with dug-out profilebeneath it, Kuantan,

E. Malaya (Photogr. ASHTON, Sept. 1970).
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Extrafloralnectaries occur in many genera on the leaf upper-surface, often near the margins and

between vein divisions.

The petiole in mature leaves is thickened towards the apex intoan umbo, often shrinking in the

drying process. As anexception the blade is peltate in Shoreapeltata andleaves ofyoung specimens
in Shorea chaiana, S. laxa, S. polyandra and some others. The umbo is obscure in Dryobalanops and

some Hopea species.

Epidermis and indumentum. GUERIN (1907) examined the leafand twig epidermis anatomically in

many species and stated that from this alone most genera, and sometimes even species, can be

distinguished. I found that epidermal characters rarely provided evidence for species diagnosis

except where taxa were easily differentiated macroscopically; the size of epidermal cells, the

thickness ofthe walls and the position of domatiarelative to the surface as well as the indumentum

varies more according to the part of the tree fromwhich the leaforiginates, and the age oftheplant
than between closely related species. Thus I confirmed GUERIN'S conclusions that genera can

sometimesbe identifiedanatomically, but the methodwas not valuable at the species level. GUERIN

also described long-stalked glandular hairs with unicellular heads on certain Stemonoporus species;

they appear identical to the glandular hairs that densely cover the young parts and inflorescenceof

Upuna, and were also found, according to SYMINGTON (1941), among the indumental hairs of

Monotes; RAO (1953) found such hairs on the calyx of Shorea roxburghii G. DON. Short-stalked

glandular hairs with a multicellular head are a general feature common to most, if not all,

Dipterocarpaceae; the base of the stalk is typically sunken in anepidermalpit. A dense indumentum

of peltate emarginate scales occurs in Anisoptera, imparting a characteristic colour to the lamina

undersurface and twigs. The number ofcells in the head often varies with the age of the plant and

thereforeis of littlevalue for diagnosis; thus in Anisoptera marginatathey are at first 4-celled, later

8-celled.

Tomenta ofevenly distributedunicellularhairs are present innearly allspecies, though fugaceous
in many. Unicellular papillae occur on the ovary, stylopodium or connectivalappendageofsome

Shorea and Hopeaspecies. In some Shorea species there is an indumentum of broadly lobed wax

secretions; in Hopea and some Shoreas this covering is more sparse and with slender acute lobes.

The macroscopic appearance is similar, except in colour, in all species; it is usually persistent, not

easily rubbing off.

Hairs arranged in fascicles are almost universal among the Dipterocarpaceae though often

fugaceous. The tufts may be short or long, sparsely or densely distributed; they may be of uniform

length, producing an 'even' tomentum, or of two or more different sizes, producing a 'scabrid'

tomentum. In all species tomenta tend to become shorter and sparser towards the margins and

apices of organs; they are usually longest and most persistent on the leaf bud, and become

successively shorter, sparser, and less persistent on twigs, petiole, leafmidribbelow, primary nerves

to tertiary nerves, and finally on the lamina surface itself. Thus many species possess persistently

tomentose midribs and glabrescent nerves, but nevervice versa. In some Dipterocarpus this trend is

accompaniedby a reduction in the bristles, whileon the tertiary nerves the clusters are represented

by a single long bristle and a basal cushion representing the greatly shortened other members.

Hairs are most persistent on the inflorescence, secondly on the bud scales. Though the tomentum

tends to belonger, sparser, and more persistent in young trees, the colour and appearance furnishes

important diagnostic characters.

Inflorescence. The typical form is a semi-pendent bracteate, apical, axillary or occasionally
ramiflorous panicle once (if axillary) or twice (if terminal) branched in one plane with the flowers

secund, shortly pedicellate and nodding, developed in acropetal succession. Vateria, Upuna and

some Vatica possess cymes and the flowersare not secund; in Vatica the conditionis clearly derived.

In Dipterocarpus generally,and occasionally in other genera, the inflorescence is few-flowered and

hardly or not branched. Most species bear apical as well as axillary inflorescences together on the

same twig; a few rarely or never develop terminal inflorescences, and of these several Hopea and

Vatica (e.g. V. sarawakensis) are strictly ramiflorouswhile some other Vatica (e.g. V. venulosa) and

Shorea (e.g. S. stenoptera, S. hemsleyana) approach this condition.

Flowers. The centrifugal stamens originate from a numberof common bundlesindependent from

the gynoecium. Fig. 11. The gynoecium bundles break away from the common supply with the
stamens before the stamen supply begins to branch. In all genera but Upunaandsome Stemonoporus



262 [ser. I, vol. 92
Flora Malesiana

Fig. 11. Scheme of floral vascular supplies in five dipterocarp species
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(Monoporandra) of Ceylon the number of primary stamen bundles is 10. In Upuna they are

independentof the perianth supply and continue between the perianth bundles in the pedicel; in

other genera the 10 stamen bundles are associated with the 10 perianth members, though in some

Shorea (e.g. S.geniculata) they appear not to unite within the length of the receptacle and pedicel. In

all species where the numberof stamens is more than 10 the stamen fascicles originating from the

calyx supply are larger than those originating from the petals. In Shorea, Hopea, Vatica and

Cotylelobium the petal and sepal bundles, together with the staminal bundles originating from

them, are independent. Upuna, Anisoptera, Vateria, Stemonoporus and Dipterocarpus are alike in

that a single lateral branch arises constantly from the left or right of each sepal bundle which

supplies the petals; the staminal bundles from the sepal supply originate above this bifurcation.

In a recent paper C. WOON & H. KENG (1979) gave details with very numerous figures of the

stamens in Dipterocarpaceae.
Flowers are usually small,except in Dipterocarpus and Vateria. The shape and size of the bud and

the size and shape of the perianth members is diagnostic for somesections ofShorea. The numberof

stamens in species with less than20 is constant in normal flowers; in those with more than 20 the

number varies abouta mean, but provides a useful specific diagnostic character. In Shorea the shape
of the filament is an important section character, and in many genera the shape of the connectival

appendage is diagnostic. The presence or absence of a stylopodium, the shape of the ovary and

stylopodium and the size of the style relative to that of the ovary are often diagnostic for sections

and sometimes species, particularly in Shorea and Hopea.
Fruit. The accrescent fruit calyx can usually be divided into two parts, the basal tube or cup,

which is adnate to the ovary in Anisoptera and some Vatica, and the distal lobes; in Shorea and

Parashorea, Dryobalanops, Neobalanocarpus and Hopea the sepals themselves are divided into the

distal wing-like lobes, and the usually somewhat broadened, thickened, saccate base adpressed to

the nut. In Cotylelobium and some Vatica the calyx cannot be so divided and only one measurement

is then given in the text. The number of long and short lobes is generically constant, though most

genera have representatives in which they are all short and equal; the lattercondition is considered

to be anindependent,secondary parallel reversion; see under evolutionary trends. The lengthof the

longer lobes, and rarely the length and size of the shorter lobes, can be specifically diagnostic.
The degree to which the calyx is united at the base into a cup or tube is generically constant,

Vatica excepted. In Dipterocarpus the tube may be spherical, or with five ribs, wings or tubercles

arising at the line of fusionof the calyx segments.

The size ofthe nut is often diagnostic. Its apex in Hopeabears the discernible remains and shape

of the stylopodium if present in the flower.

The structure of the seed has been described by CORNER (1976). In Upuna (and also

Stemonoporus, Vateriopsis and Pakaraimaea) there is a highly vascularised placental region which is

extended intoa cup-shapedmembrane in all but the lastmentioned; this is the 'cupule chalazique' of

HEIM (1892).

Embryology andgermination. RAO (1953,1956) described early ovular development in the Indian

Shorea robusta GAERTN./., S. roxburghii G. DON, Vateria indicaL. and Hopea wightiana WALL, ex

W. & A. One ovule only was foundto develop. Embryo-sac developmentas ofthe Polygonum type.

An initial oblique division ofthe zygote, followedby furtheroblique divisionsof the daughter cells

leads to a 4- or8-celled pro-embryo, following which further division is normal.The endosperm is at

first free nuclear. Fruit yielding more than one embryo were already known to BRANDIS; they are

unusual, but occasionally occur in many species and genera, while individual trees are known by
foresters to produce a high proportion. FOXWORTHY (1932) indicatedthat this is the general rule in

Shorea resinosa. MAURY (1970a) found thateach embryo developed from a separate ovule in two

species ofthe African Monotes (though it was not known how many ovules had been fertilised) but

in the gregarious riparian S.E. Asian Hopea odorata she was able (1970b) to confirm true

polyembryony, with up to 12 embryos developing from a single ovule. She reported possible

polyembryony also in the Malayan Shorea parvifolia; in several other Malesian species
false polyembryony of the Monotes type was demonstrated (1968, 1970b) and in some true

polyembryony suspected. KAUR etal. (1978) have now confirmednucellar agamospermy in Shorea

ovalis and S. agami, and strongly inferred it in Hopea subalata and Shorea resinosa.

PIERRE (1889-91), HEIM (1892), BRANDIS (1895), BURKILL (1917-25), SYMINGTON (1943) and
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Fig. 12. Sapling of Hopea dryobalanoides MIQ. Note pendent leaves with drip-tips. Brunei (Photogr. ASHTON,

1958).
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MAURY (1978) have described the diverse forms of mature embryo, the last three describing also

germination and seedlings from studies of selected species. Consistent differences exist between

some genera and sections, but many are obscured by bigger differences related to fruit size, which

can vary between closely allied species. As MAURY (1978) showed, there can be much variation

withinspecies, and unusual forms areassociated with distinctive habitats, as in the Dry Dipterocarp

forest species Shorea roxburghii and S. siamensis, in which the germination is cryptocotylar. The

cotyledons are large, ± unequal (subequal in many species of Shorea sect. Shorea,

Pentacme

Richetioides,

and some others, and in most Vatica and Cotylelobium); they are markedly unequal in

Dryobalanops, Neobalanocarpus, and Shorea sect. Anthoshorea,and also in sect. Doona where one,

largeand ruminate, is retained within the pericarp at germination, while the other is small, laminar

and photo-synthetic. Often the larger cotyledon is folded round the smaller, which +encloses the

lignified placenta with the radicle lying outside. Both cotyledons are ruminate, much folded and

remain within the pericarp in Dipterocarpus and Stemonoporus, the embryo being freed by

elongation of the cotyledonary petioles; one is thus in Shorea sect. Doona; they are folded but

become freed in Anisoptera, Dryobalanops, Shorea sect. Anthoshorea and some large-fruited Vatica.

In some Vatica, and in Cotylelobium and Stemonoporus the cotyledons are laciniate. In Shorea sect.

Pachycarpae, many species of sect. Brachypterae and some other large-fruited Shorea they are

hastate, fleshy and prismatic, with the 2 inner faces flat and the outer convex; in many such species
they remain within the pericarp until the embryo has rooted as in Dipterocarpus, with the embryo

initially emerging by elongation of the cotyledonary petioles though unlike Dipterocarpus the

cotyledons are ultimately freed. In typical medium or small-fruited dipterocarps (including some

species of Dipterocarpus) germination is epigeal however, the cotyledons expand and become

laminar, remaining yellowish or reddish (violet or magenta in Shorea sect. Richetioides) but

photosynthesising to a limited extent.

The embryo usually remains small until immediately prior to germination, when the radicle

rapidly elongates and bursts through the fruit apex, splitting the pericarp irregularly or (in most

Vatica and in Vateria, Stemonoporus, many Hopeaand Dryobalanops) ± equally into 3 valves.

The first true leaves are opposite with interpetiolar stipules (except some Vatica), subsequent
leaves spiral except in Dryobalanops, Anisoptera, Vateria, and occasionally others with 2 or more

pairs of opposite seedling leaves. In Anisoptera the first 4 leaves sometimes appear in an estipulate

whorl.

Seedlings and saplings. The first series of spirally arranged leaves in dipterocarp seedlings are

characterised by their thinness, their long slenderpetioles, and their prominently acuminate apices

(Fig. 5, 12); the tomentum, if present, is longer and sparser than in mature trees; stipules are

narrower and more persistent. In Dipterocarpus the seedlings ofall species are very similar in leaf

shape and tomentum, though the stipule and resting bud tomentum already have the diagnostic
characters that they possess in the mature tree. In most other genera the seedling is characteristic of

the section and frequently the species. The seedling leaves give way rather abruptly to leaves

resembling thoseofthe mature tree but which are largerand more attenuate.This transitional stage

is often absent in Vatica and Hopea, but persists until the crown emerges in canopy species.
Taxonomic importance of the structure of embryo and seedling. The potential taxonomic

importance ofthe characters ofthe ripe embryo and the germinating seedling in the Dipterocarpa-

ceae was indicated by HEIM (1892) and BURKILL (1920), and it has been in the Angiosperms as a

whole by STEBBINS (1974), who claimed that "seedlings tend to be constant within genera and

families, and to differ in a regular fashion between these categories, more than any otherkind of

characters."

In dipterocarps, thesefeatures in some cases confirmpresent concepts, and inothers suggest some

new relationships (MAURY etal., 1975; MAURY, 1978,1979). The following characters have proved

useful;

Ripe embryo. The position of the hypocotyl which, on meridian section, is implanted in the

inferior halfofthe seed, in the superior half, in the middle, or in the apical quarter. When the free

cotyledonary lobes are located towards the right side and the folding axis towards the left one, the

hypocotyl is dexter, it can alternatively be vertical or sinister; the apical hypocotyl can be

horizontal-dexter or recurved-smisler.

The cotyledonary folds, in equatorial section, are covering (folded as the pages in a book), or
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encircling (rolled pages), or juxtaposed (a lateral half for each cotyledon). In meridian sections

relative to the placental axis, the cotyledons arepiled-up obliquely, or parallel, or superposed. The

apex of the lamina can be folded towards the tip of the hypocotyl.

The laminaofthe cotyledons are entire ; or lobate, in which case there are two thick lateral lobes

on both sides ofthe petiole, connected by a narrow, thin meridian zone (MAURY, 1978,vol. 2: p. 117)

or emarginate, that is of intermediary shape. The lamina shape in each of these types can be

transverse (type Anthoshorea: entire, type Shorea: bilobate), or elongate (type Richetioides: entire,

type Mutica : bilobate), or intermediate.In eachof these types, the laminacan beeither thin or fleshy.
Germinating seedlings. The pericarp either splits underpressure or from the unfolding cotyledons

and elongating hypocotyl, or dehisces independently prior to germination. The growth of the

cotyledons terminates either before the pericarp splits, or later on during the development of the

seedling. Cotyledonary nodes are characterized by the ratioof the number of gaps to the numberof

resin ducts per cotyledon. Stomata, when fully developed, provide further useful characters

(MAURY, 1978, p. 154). In Dipterocarpoideaethe cotyledons reach their final size in the ripe embryo.

Germination leads only to unfolding ofthe cotyledons and the elongation ofthe hypocotyl. In this

case, therefore, the ripe seed contains all the systematic and phylogenetic information that

cotyledons can provide. The shape, structure, and organization of dipterocarpoid cotyledons are

constant but only at generic and lower levels. Nevertheless, the interpretationofthese characters is

easier in seedlings when the cotyledons have fully unfolded, and when the phyllotaxy of the first

node and the epidermal characters of the first true leaves provide additional information.

Monotoideae and Pakaraimoideae therefore share independent dehiscence of the pericarp,

continued growth of the cotyledons following germination, apical folding of the cotyledons (not

confirmed in Pakaraimaea) and albumen in the ripe embryo, in all these differing from

Dipterocarpoideae. In the Asiatic subfamily, the group of genera Hopea, Neobalanocarpus, and

Shorea (with imbricate ripe fruit calyx) appear to be differentiatedfrom the group of the genera

Dipterocarpus, Anisoptera, Upuna, Cotylelobium, Vatica, Vateria, and Stemonoporus (with valvate

ripe fruit calyx). Parashorea in the former group, and Dryobalanops, which is in the latter on the

basis of embryo characters, have subvalvate calyx in the ripe fruit.

Embryo and seedling characters provide novel insights in the presently recognized genera Shorea

and Parashorea on the one hand, and Vatica, Vateria, and Stemonoporus on the other hand

(MAURY, 1.e.). On this basis, Shorea sect. Doona, Pentacme, Anthoshorea,Shorea, Richetioides, the

combinedsect. Pachycarpae, Mutica, Rubella, Brachypterae, and Ovalis (that is, subg. Rubroshorea

MEIJER), and the genus Parashorea appear to be at the same taxonomic level. Within this grouping,

Shorea sect. Doona, Pentacme and Anthoshorea form a subunit, Shorea sect. Shorea, Richetioides,

and Rubroshorea another, while Parashorea stands alone but close to \Rubroshored1 . The

Rubroshorea grouping is indeed much more heterogeneous than the others.

The relations between and within the genera Upuna, Cotylelobium, Vatica, Vateria, and

Stemonoporus suggest that further discussion of Vatica, and also Stemonoporus might become

justified. The affinities are stronger between Upuna, Cotylelobium and Vatica sect. Sunaptea and

Vaticap.p. onthe one hand,and between Vatica sect. Vatica p.p., Stemonoporusand Vateria onthe

other hand. The complexity of the latter three groups (MAURY, I.e.) requires additional study.

Literature: Anderson, Ph.D. Thesis, Edinburgh Univ. (1961); Anthony, Acad. Sc. 276 (1973)

193; Gard. Bull Sing. 29 (1974) 17; Marcellia 38 (1974) 99; Ashton, Gard. Bull. Sing. 20 (1963)

229-284; Man. Dipt. Brun. (1964), Suppl. (1968); Gard. Bull. Sing. 22 (1967) 259-352; Blumea 20

(1972) 357-366; Rev. Flora of Ceylon 1 (2) (1977) 166-196; Brandis, J. Linn. Soc. Bot. 31 (1895)

1-144; Burkill, J. Str. Br. R. As. Soc. 75 (1917) 43-48; ibid. 76 (1917) 161-167; ibid. 79 (1919) 39-44;

ibid. 81 (1920) 3-4,49-78; ibid.86(1922)271-291; ibid. 87 (1923)218-222; Gard. Bull. Str. Settl. 3, 1

(1925) 4-9; Corner, Wayside Trees of Malaya (1940) 30; Ann. Bot. 27 (1963) 339; The seeds of

Dicotyledons 1 (1976)33,35, 119, & Atlas; Foxworthy, Mai. For. Rec. 10(1932);GiLGinE.&P.

Nat. Pfl. Fam. ed. 2, 21 (1925) 237-269; Guerin, Bull. Soc. Bot. Fr., Mem. 11 (1907) 93; Halle,
Oldeman & Tomlinson,Trop. Trees & Forests. An architectural analysis (1978); Heim, Bull. Soc.

Bot. Fr. 39 (1892) 149-154; Rech. Dipt. (1892) 1-186; Hong, Mai. For. 42 (1979) 280; Kaur etal.

Nature 271, 5644(1978)440;MAGUIRE etal. Taxon 26 (1977) 341-385;Maury, Bull. Soc. Hist. Nat.

Toulouse 104 (1968) 187-202; ibid. 106 (1970a) 277-281; ibid. 106 (1970b) 282-288; Thesis:
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Dipterocarpacees, du fruit a la plantule, Toulouse (1978) 2 vol.; Maury-Lechon, Mem. Mus. Nat.

Hist. Nat. Paris, n.s. ser. B, 26 (1979) 81-106; Maury et al. Rev. Palaeobot. Palynol. 19 (1975)

241-289; Metcalfe & Chalk, Anat. Dicot. 1 (1950); Meijer, Acta Bot. Need. 12 (1963) 310-353;
Meijer & Wood,Sabah For. Rec. n. 5 (1964) 1-344;No, Mai. For. 38 (1975) 153; ibid. 39(1976)91;

Pierre, Fl. For. Coch. 3-4 (1889-91); Rao, Phytomorph. 3 (1953) 476-484; Proc. Nat. Inst. Sc.

India 21 (1955) 247-255; Curr. Sci. 25 (1956) 128-129; J. Mysore Univ. 15, 3 (1956) 7-15; Singh,

Mai. For. 29 (1966) 13; van Slooten, Bull. Jard.Bot.Btzg III, 17 (1941) 132; Symington, Mai.For.

Rec. 16(1943); Thorenaar, Meded. Proefst. Boschw. 16 (1926); Whitmore, NewPhytol. 61 (1962)

191-220; Gard. Bull. Sing. 19 (1962) 321-371; C. Woon & H. Keng,Gard. Bull. Sing. 32 (dated

1979) 1-42, with numerous figures on 31 pi.

Anatomy. Stem. The whole family shares the combined characters of vestured pits and the

presence of tyloses. The Dipterocarpoideae are distinguished by two unique characteristics: The

lateral (andapical also in Stemonoporus) leaftraces separate from the central vascular cylinder well

below the node, passing up through the bark beforeentering the petiole; in Dryobalanops they arise

at or even before the previous node. BURCK, PIERRE and HEIM used such characters extensively for

taxonomic purposes, but BRANDIS was rightly cautious ofsuch boldness before much more intensive

examinationshave been undertaken; it is likely that such characters could prove useful, especially at

the species level. Vertical intercellular resin canals, scattered or in arcs, are universal also in the

subfamily, and occur characteristically in the pith of internodes and leaf traces; in Dryobalanops
there is a single central branching duct, in others varying numbers of peripheral ducts of varying or

constant diameter. These would also merit intensive investigations.

The wood anatomy has been treated exhaustively by Gottwald & Parameswaran who

confirmed and extended the work of Desch, demonstrating that the great diversity of wood

anatomy provides valuable taxonomic characters at subfamilial, tribal, generic, infrageneric and

sometimesspecies level. The accompanyingTable 1 is modifiedfromtheir work and summarises the

Vatica most spp.

Vatica § Vaticap.p.

Cotylelobium

Upuna

Anisoptera

Dipterocarpus

Dryobalanops

Hopea

Hopeaferrea

Neobalanocarpusheimii

Shorea § Pentacme

§ Shorea

§ Anthoshorea

Shorea montigena

§ Brachypterae, Rubella,

Pachycarpae, Mutica

Shorea leprosula, S. ovata,

S. teysmanniana

§ Richetioides

Parashorea

Parashorea smythiesii

Key to wood characters:

1. Vessels solitary

2. Vessels grouped

3. Uniseriate rays

4. Rays storied

5. Sio2 abundant, universal

1 2 3 4 5 6 7

+

+

+ +

+ +

+ + +

+ +

+ +

+

+ +

+ +

+

+

+ +

+

+

+

+

+

+

6. Sio2 frequent
7. SiCh absent

8. Resin canals scattered

9. Resin canals in tangential bands

8 9 10 11 12 13

+ + +

+ + +

+ + +

+ + +

+ +

+ +

+ +

+

+

+

+

+ +

+

+ +

+

+ +

+ +

+

+ +

10. Resin canals in medullary rays

11. Fibres thin-walled (< 3 fim)

12. Fibres thick-walled (> 3 fim)
13. Fibres with bordered pits

Table 1. Principal groupingsof Malesian dipterocarpsbased on wood anatomy

1 2 3 4 5 6 7 X 9 10 11 12 13

Vatica most spp. + + + +

Vatica § Vatica p.p. + + + +

Cotylelobium + + + + +

Upuna + + + + +

Anisoptera + + + + +

Diplerocarpus + + + +

Dryobalanops + + + +

Hopea + +

Hopeaferrea + + +

Neobalanocarpusheimii + + +

Shorea § Pentacme + +

§ Shorea + + +

§ Anthoshorea + + +

Shorea montigena + + +

§ Brachypterae, Rubella,

Pachycarpae, Mutica + +

Shorea leprosula, S. ovala.

S. teysmanniana + + +

§ Richetioides + + +

Parashorea + +

Parashorea smythiesii + + +

Key to wood characters:

1. Vessels solitary 6. SiCh frequent 10. Resin canals in medullary rays
2. Vessels grouped 7. Si02 absent 11. Fibres thin-walled ( <:3 nm)
3. Uniseriate rays 8. Resin canals scattered 12. Fibres thick-walled ( >3

4. Rays storied 9. Resin canals in tangential bands 13. Fibres with bordered pits
5. SiCh abundant, universal
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principal groupingthey distinguished in Malesian taxa. The diameterof vessels, the size of rays, and

the wood parenchyma distributionare also ofmore restricted diagnostic value.

Petiole. PIERRE, HEIM, MAURY, and other authors have used the petiolar anatomy, and

particularly the arrangement of the vascular bundles as seenin transverse section at the distal end

(the 'caracteristique'), as a guide to classification and species determination. HEIM in particular

placed great weight on small differences observed in single specimens, as in his treatment of

Cotylelobium. I have found that, though some genera possess a characteristic basic arrangement,

variation within single species greatly exceeds variation between species except in some

Dipterocarpus, and sections Shoreaand Hopea of those genera, where the anatomy is very complex

owing to the presence ofseveral concentric arcs of vascular bundles. MAURY (1978) has shown that

the sequential changes inpetiolar anatomy in the first leaves ofseedlings is distinctiveat sectional

and generic level.

Literature-. DEN BERGER & ENDERT, Meded.Proefst. Boschw. 11 (1925)98; BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 1-144; BURCK, Ann. Jard. Bot. Btzg 6 (1887) 145-193; DESCH, Mai. For. Rec. 14

(1941); GOTTWALD & PARAMESWARAN, Bot. Jahrb. 85 (1966) 410-508; HEIM, Rech. Dipt. (1891);

MAURY, Thesis: Dipterocarpacees, du fruit a la plantule, Toulouse (1978); METCALFE & CHALK,

Anat. Dicot. 1 (1957) 212-220; MOLL & JANSSONIUS, Mikrographie des Holzes der auf Java

vorkommenden Baumarten 1 (1906) 343; MULLER, Bot. Jahrb.3 (1882) 446; PIERRE, Fl. For. Coch.

(1889-91) t. 212-259; SOLEREDER, Syst. Wert der Holzstruktur (1885) 81.

Palynology. The pollen grains in Dipterocarpaceae are mostly spherical and range in size from

17 am (Vatica havilandii) to 87 /jm (Dipterocarpus humeratus). Pakaraimoideaeand Monotoideae

are characterized by tricolporate pollen grains with a well developed endexine and a distinct foot

layer. Dipterocarpoideae have tricolpate pollen grains which lack an endexine and possess a thin,
often laminated basal layer which is probably homologous with a foot layer. Exine structure in

Pakaraimoideae is reticulate-columellatewith straight columellae, in Monotoideaereticulate-colu-

mellate with columellae inclined towards the centre of the lumina in a tilioid pattern. In

Dipterocarpoideae exine structure varies between a) finely reticulate-columellate(Hopea, Shorea),

b) a structure in which columellaeand tectum are intimately fused, forming urn-shaped structures

(Dryobalanops, Dipterocarpus) and c) a tilioid structure ( Vatica). The surface of the muri may be

crenelated (Hopea, Shorea, Stemonoporus), crotonoid (Dryobalanops, Dipterocarpus) or smooth

(Dipterocarpus, Vatica). Stemonoporus is characterised by a fairly thick basal layer and operculate

colpi. Within Dipterocarpoideae a relationbetween flower size and pollen size has been established.

The large flowered genus Dipterocarpus has significantly larger pollen grains than genera with

smaller flowers such as Hopea, Shorea and Vatica, whileDryobalanops is intermediate.Within the

genus Dipterocarpus a similarcorrelationexists between size offlowers and ofpollen. The pollen of

Pakaraimaeais ofa generalisedtype, common in many Angiosperm families, but the pollen types of

Monotoideae and Dipterocarpoideae are more specialized. In Monotes, the thick wall with well

developed endexine and endoapertures may be related to the seasonal climate of dry evergreen

forest to which the genus is adapted. In most Dipterocarpoideaethe endexineand consequently also

the endoapertureappears to havebeen lost, resulting in the development ofa thin, very flexiblewall,

with slit-like colpate apertures only.

The presence ofa tilioidexine structure in Monotoideaeand Dipterocarpoideaeindicatesaffinities

with Tiliaceae (Brownlowioideae).. The suggestion by KOSTERMANS that Pakaraimaea is close to

Schoutenia (Tiliaceae) is not supported by pollen morphology, since the latter genus has quite
different triporate-echinate pollen. The pollen morphology inSarcolaenaceae (Chlaenaceae) is also

quite different from Dipterocarpaceae.
Literature: Carlquist, Bnttonia 16 (1964) 231-254; Kostermans, Taxon 27 (1978) 357-359;

Maguire et al. Taxon 26 (1977) 341-385; MAURY et al. Review Palaeob. Palynol. 19 (1975)

241-289.— J. Muller.

Cytotaxonomy. Despite the ecological and economic importanceof the Dipterocarpoideae,we

have at present still rather a limitedknowledge oftheir cytology.
JONG & LETHBRIDGE (1967) and JONG (1976), using the squash technique, established the

occurrenceoftwo main basic chromosomenumbers, x =7 and x = 11 among Indo-Malesianspecies

in nine genera studied. This is inaccord with earlier chromosomecounts by ROY & JHA (1965) on



269DIPTEROCARPACEAE (Ashton)1982]

five Indian taxa representing four genera. Each basic number characterises a group of more or less

related genera: x = 11 the genera Anisoptera, Dipterocarpus, Upuna, Vatica, Vateria and Stemono-

porus, and x =7 Dryobalanops, Hopea, Neobalanocarpus, Parashorea, and Shorea.

These observations are, however, at variance with those of TIXIER (1953, 1960) and PANCHO

(1971). TIXIER published chromosome counts for some 13 Indo-Chinese taxa: 2n= 12 for Pentacme

(reduced here to Shorea sect. Pentacme) and Shorea, and 2n =20 for Anisoptera, Dipterocarpus,

Hopea and Shorea (see Table 2). PANCHO (I.e.) reported also 2n=20 in two Philippine species of

Dipterocarpus. ROY AND JHA (1965) on the other hand, observed 2n=22 inDipterocarpus alatus, a

species also studied by TIXIER (1953). That dysploidy or aneuploidy may exist within a genus or

species remains however to be firmly established, partly because differences in chromosome counts

appear to vary with observers rather than with taxa. No new basic numbers have yet been detected

in recent cytological studies on some dipterocarps from the Malay Peninsula, Borneo and Ceylon

(JONG & TAYLOR, unpubl.; SINGH, 1977).
The diploidnumbers of one species of Stemonoporus, and two of Vateria, all 2n=22, and three

species of Shorea in the sections Doona and Pentacme, all 2n=14, conform to taxonomic

expectation (JONG, 1976; JONG & KAUR, 1979), thus confirming on the one hand the position of

Stemonoporus and Vateria in the x = 11 group of genera, and on the other ASHTON'S (1972)

reduction of Doona and Pentacme to Shorea.

Similarity in chromosome number, it should be emphasized, does not necessarily imply
resemblances in other features of the genome nor an unequivocal indicationof close taxonomic

affinity. Dipterocarp chromosomes like those ofmost other tropical hardwood species are small in

size and rather uniformin morphology, and hence karyotypic variationsare not readily discernible.

Although certain differences for example in the number of satellited chromosomes and

chromosome size have been noted by ROY & JHA (1965) among the five species they studied, the

taxonomic value of such variation in the family however, has yet to be properly assessed from a

wider and more representative sample (JONG & KAUR, 1979). Neobalanocarpus heimii (KING)
ASHTON illustrates another important point: this taxonomically problematic species is diploid

(2n= 14) and has a highly irregularpatternofmeiosis, at least in the single individual studied (JONG
& LF.THBRIDGE, 1967). Irrespective of the significance that might be attached to it (most probably a

reflection ofhybridity), such a meioticpattern could not have been anticipated fromanexamination

of somatic chromosomes. Thus meiotic informationshould be sought wherever possible in future

cytological surveys, especially in taxonomically interesting taxa.

Polyploidy. Bearing inmind the difficulties involved incytological sampling of tropical rain-forest

trees, and the fact that muchof the cytological informationare based on cultivated specimens (often

on only a single representative of a species), the available data indicate that polyploids are rare in the

Dipterocarpoideae, although polyploid series are now known to occur in Hopea and Shorea

(2n=14, 21, 28). Hopea odorata (2n=14, 20) and Dipterocarpus tuberculatus (2n =20, 30) are

possibly examples of intraspecific polyploidy (see Table 2; also JONG, 1976; JONG & KAUR, 1979).

Hopeanutans and Shoreaovalis ssp. sericea are both tetraploid,and cytologically the latterbehaves

as an autotetraploid (JONG & KAUR, 1979). A more extensive sampling might well disclose the

existence ofrelated diploid cytotypes in these two species. Shorea ovalis is morphologically variable,
and it would be interesting to ascertain whether some of the distinct forms of this species are

associated with any cytological variation.

Of special interestare triploid or near-triploid taxa ofHopeaand Shorea(Jong, 1976; Kauretal..

1978),namely, Hopealatifolia (as H. beccariana in JONG, 1976),H. subalata, and Shorearesinosa, all

2n = 3x = 21. Hopea odorata has 2n =20-22.

In view of undecisive counts of 2n =20, 21 and 22 encountered in root tips of

H. subalata

Hopeabeccariana,

and H. odorata, SOMEGO (1978) proposed that Hopea may be dibasic, with x =7 and

x= 10 or 1 1
,
thus denyingthe possible occurrence oftriploidy or near triploidy. ROY & JHA (1 965)

earlierpublished a diploidnumber 2n = 14 for Indianplants ofH. odoratamaking the interpretation
of 2n =20-22 for the same species (growing in Kepong Arboretum) as a near-triploid more

plausible.

The above species are able to produce viable seeds and, except for the first mentioned,also form a

varying proportion of seeds containing multiple embryos.
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That chromosome sterility resulting from triploidy or near triploidy can be circumvented by

agamospermy has been inferred by Kaur et at. (1978) and Jong & Kaur (1979). Variations in the

somatic number could of course be due to the presence of accessory chromosomes although such

chromosomes have not previously been clearly identified in the Dipterocarpaceae.
The concurrence of triploidy and reproduction by seed points to the possible existence of

agamospermy in these plants. Indirect as well as someembryological evidence (in the case ofHopea

subalata) support such a deduction (KAUR et al., 1978); conclusive evidence of nucellar

polyembryony has come from tetraploid Shoreaovalis ssp. sericea (SINGH, 1977;KAUR et al., 1978).
Thus there appears to be a close association between polyploidy, multiple seedlings, and

agamospermy and possibly with hybridity in the above mentioned cases; such a relationship is,

however, by no means a universal one for thereare diploids such as Shoreaagamii(2n = 14) in which

agamospermy is also suspected to be in operation (KAUR et al., 1978; JONG & KAUR, 1979). This

species also produces multiple seedlings in varying proportions.

Threeof the taxa studiedby TIXIER (1953, 1 960) might possibly be triploid, but their chromosome

numbers need confirmation:one form ofDipterocarpus tuberculatus, 2n=30; Hopea odorata and

Shorea obtusa, both reported to have 2n= 20.

All the chromosome numbers published to datepertain to genera in the subfamily Dipterocarpoi-

deae and are listed in Table 2. Cytological information is not yet available for any member of

Cotylelobium, nor of the subfamilies Monotoideae and Pakaraimoideae.

Hybridisation. The triploid condition might have arisen in a variety ofways in the different taxa.

In the case ofHopeasubalata, known only from Kanching Forest Reserve in Peninsular Malaysia
where a few small groups have been found (SYMINGTON, 1943) triploidy probably occurred as an

isolatedevent. By contrast, in H. odorata, a riverbank tree of widespreaddistributionoccurring in

the evergreen forests of Indo-China, Burma, Thailand and northern Peninsular Malaysia
(SYMINGTON, 1943; ASHTON, pers. comm.), diploid and near triploid cytotypes are known, and

triploidy could have originated more than once in the different parts of its range, or alternatively it

could have spreadwith the helpofagamospermy from a single origin. Amore carefulstudy of these

and other polyploids and their nearest relatives is required before greater understanding can be

attained. Similarly, it is uncertain whether the triploids are derived from occasional union of

haploid and unreducedgametes in a diploid cytotype, or from the habitual union ofsuch gametesas

known only in Leucopogonjuniperinum (see Smith-White, 1955), or from hybridisation between

diploid and tetraploid congeners. It is a well known fact that most triploids have low fertility

(although they are rarely completely sterile, Lewis, 1967), and are thus vulnerable to extinction

unless they possess some means ofensuring their perpetuation at least in the short term. It has been

inferred that agamospermy is the most likely mechanism (Kaur et al., 1978), and that a

combinationofgenes favouringapomixis could have been brought together throughhybridisation.

The origin ofthe tetraploid status ofShoreaovalis ssp. sericea is still uncertain, but the occurrence of

chromosomal heterozygosity and agamospermy (JONG & KAUR, 1979) does strongly point to the

involvement of hybridisation in its origin.
The possible hybrid nature ofNeobalanocarpusheimiihas already been mentioned(seealso JONG

& LETHBRIDGE, 1967; JONG, 1976) and further supportive evidence from meiotic examinationof

additional individuals as well as from embryological and other studies ofits reproductive biology

are required for a fuller understanding.
The best known dipterocarp interspecific hybrid in the aseasonal tropics is Shorea leprosula X s

curtisii. both diploids of close affinity. The hybrid has been reported from several localities in

Peninsular Malaysia and from Singapore. Intermediate forms between Vatica rassak and V.

umbonataare found in unstable habitatswhere the ranges ofthe two species overlap in East Sabah.

Also some collections of Anisoptera costata and A. curtisii suggest local hybridisation in N.W.

Malaya. See further the notes under the species descriptions. Morphological hybrids are otherwise

rare in the Lowland Mixed Dipterocarp forests (ASHTON, 1969) although they appear to be more

common in the more seasonal regions, especially at zones of contact between allopatric taxa

(examples given in text). There is at present, however, no cytogenetic information on any of the

putative hybrids.
Literature: ASHTON, Bot. J. Linn. Soc. 1 (1969) 149-153; Blumea 20 (1972) 357-366; JONG in

Burley & Styles (eds.), Tropical Trees: variation, breeding and conservation; Acad. Press (1976)
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Name

Anisoptera KORTH.

costata KORTH.

(as A. cochinchinensis PIERRE ex

LANESS.)

? laevis RIDL.

laevis RIDL.

scaphula (ROXB.) KURZ

(as A. glabra Kurz)

Dipterocarpus Gaertn./.

alatus ROXB.

alatus ROXB.

baudii KORTH.

cornutus DYER

costatus GAERTN. /.

(as D. artocarpifolius PIERRE ex

LANESS.)

elongatus KORTH.

(as D. warburgii BRANDIS)

intricatus DYER

kunstleri KING

(as D. speciosus BRANDIS)

oblongifolius BL.

obtusifolius TEYSM. ex. MIQ.
sarawakensis SLOOT.

tuberculatus ROXB.

tuberculatus ROXB. var.

turbinatus GAERTN. f.
Dryobalanops GAERTN. /.

aromatica GAERTN./.

oblongifolia DYER

Hopea ROXB.

beccariana BURCK

glabra W. & A.

(as H. wightiana WALL. ex. W. & A.)

latifoliaSYM.

(as H. beccariana BURCK)

nervosaKING

nutans RIDL.

nutansRIDL.

odorata ROXB.

odorata ROXB.

odorata ROXB.

pubescens RIDL.

sangalKORTH.

subalata SYM.

subalata SYM.

Neobalanocarpus ASHTON

heimii (KING) ASHTON

Parashorea KURZ

densiflora SYM.

Shorea ROXB. ex. GAERTN ./
acuminata DYER

n 2n Author

20 Tixier, 1953

22 Jong & Lethbridge, 1967

22 Somego, 1978

22 Somego, 1978

20 Tixier, 1960

20 Tixier, 1953

11 22 Roy & Jha, 1965

22 Jong & Lethbridge, 1967

22 Somego, 1978

20 Tixier, 1960

20 Pancho, 1971

20 Tixier, 1953

20 Pancho, 1971

22 Somego, 1978

20 Tixier, 1953

c. 22 Jong & Lethbridge, 1967

20 Tixier, 1960

30 Tixier, 1960

20 Tixier, 1960

14 Jong & Lethbridge, 1967

Somego, 1978

14 Jong & Lethbridge, 1967

Somego, 1978

20,21,22 Somego, 1978

14 Jong & Lethbridge, 1967

21 Jong, 1976

14 Somego, 1978

14 Jong & Lethbridge, 1967

28 Somego, 1978

20 Tixier, 1953

7 14 Roy & Jha, 1965

20,21,22 Kavr etal., 1978

Somego, 1978

c. 7 Jong & Lethbridge, 1967

14 Somego, 1978

21 Kaur etal., 1978

20,21,22 Somego, 1978

7 14 Jong & Lethbridge, 1967

Somego, 1978

14 Somego, 1978

14 Kaur el al., 1978

Somego, 1978

Table 2. Published chromosome numbers of the Dipterocarpaceae

Name n 2n Author

Anisoptera Korth.

costata Korth.

(as A. cochinchinensis Pierre ex

Laness.) 20 Tixier, 1953

? laevis Ridl. 22 Jong & Lethbridge, 1967

laevis Ridl. 22 Somego, 1978

scaphula (Roxb.) Kurz 22 Somego, 1978

(as A. glabra Kurz) 20 Tixier, 1960

Dipterocarpus Gaertn./.

alalus Roxb. 20 Tixier, 1953

alatus Roxb. 11 22 Roy&Jha, 1965

baudii Korth. 22 Jong & Lethbridge, 1967

cornutus Dyer 22 Somego, 1978

costatus Gaertn./

(as D. artocarpifoliusPierre ex

Laness.) 20 Tixier, 1960

elongatus Korth.

(as D. warburgii Brandis) 20 Pancho, 1971

inlricatus Dyer 20 Tixier, 1953

kunstleri King

(as D. speciosus Brandis) 20 Pancho, 1971

oblongifolius Bl. 22 Somego, 1978

obtusifolius Teysm. ex. Miq. 20 Tixier, 1953

sarawakensis Sloot. c. 22 Jong & Lethbridge, 1967

tuberculatus Roxb. 20 Tixier, 1960

tuberculatus Roxb. var. 30 Tixier, 1960

turbinates Gaertn. / 20 Tixier, 1960

Dryobalanops Gaertn. /
aromalica Gaertn. / 14 Jong & Lethbridge,

Somego, 1978

1967

oblongifoliaDyer 14 Jong & Lethbridge,

Somego, 1978

1967

Hopea Roxb.

beccariana Burck 20, 21, 22 Somego, 1978

glabra W. & A.

(as H. wighliana Wall. ex. W. & A.) 14 Jong & Lethbridge, 1967

latifoliaSym.

(as H. beccariana Burck) 21 Jong, 1976

nervosaKing 14 Somego, 1978

nutans Ridl. 14 Jong & Lethbridge, 1967

nutans Ridl. 28 Somego, 1978

odorata Roxb. 20 Tixier, 1953

odorata Roxb. 7 14 Roy&Jha, 1965

odorata Roxb. 20,21,22 Kaur etal., 1978

Somego, 1978

pubescens Ridl. c. 1 Jong & Lethbridge, 1967

sangal KORTH. 14 Somego, 1978

subalala Sym. 21 K*URc(a/„ 1978

subalata Sym. 20,21,22 Somego, 1978

Neobalanocarpus Ashton

heimii (King) Ashton 7 14 Jong & Lethbridge,

Somego, 1978

1967

Parashorea Kurz

densifloraSym. 14 Somego, 1978

Shorea Roxb. ex. Gaertn. /
acuminata Dyer 14 Kaur el al., 1978

Somego, 1978
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Table 2. (Continued)

Name

(Shored)

agamii ASHTON

argentifolia SYM.

assamica DYER

ssp. globifera (RIDL.) SYM.

bracteolata DYER

contorta VIDAL

curtisii DYER ex KING

gardneri (THW.) ASHTON

glauca KING

guiso (BLCO) BL.

hypochroa HANCE

leprosula MIQ.

macrophylla (DE VR.) ASHTON

macroptera DYER

ssp. macroptera

maxwelliana KING

mecistopteryx RIDL.

multiflora(BURCK) SYM.

obtusa WALL.

ovalis (KORTH.) BL.

ssp. sericea (DYER) ASHTON

palembanica MIQ.

parvifolia DYER

paucifloraKING

pinanga SCHEFF.

(as S. compressa BURCK)

pinanga SCHEFF.

pinanga SCHEFF.

platyclados SLOOT. ex. Foxw.

resinosa Foxw.

robusta GAERTN./.

robusta GAERTN./

robusta GAERTN./

roxburghii G. DON

(as S. talura ROXB.)

siamensis MIQ.

(as Pentacme siamensis (MIQ.) DC.

singkawang (MIQ.) MIQ.

smithiana SYM.

splendida (DE VR.) ASHTON

(as S. martiniana SCHEFF.)

stenoptera BURCK

sumatrana (SLOOT. ex THOR.) SYM.

trapezifolia (Thw.) Ashton

Upuna Sym.

borneensis Sym.

Vatica L.

cinerea DYER

odorata (GRIFF.) SYM. ssp. odorata

(as V. grandifloraDYER)

n

14

7

7

7

7

7

11

2n

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

14

20

28

28

14

14

14

12

12

14

14

21

14

14

14

14

12

14

14

14

14

22

22

22

Author

Kaur et al., 1978

Kaur el al., 1978

Somego, 1978

Somego,1978

Somego, 1978

Jong & Kaur, 1979

Jong & Lethbridge, 1967

Somego, 1978

Jong & Kaur, 1979

Somego, 1978

Somego, 1978

Somego, 1978

Jong & Lethbridge, 1967

Somego, 1978

Kaur et at., 1978

Kaur et at., 1978

Somego, 1978

Somego, 1978

Somego, 1978

Somego, 1978

Tixier, 1953

Somego, 1978

Jong & Lethbridge, 1967

Somego, 1978

Kaur et at., 1978

Somego, 1978

Jong & Lethbridge, 1967

Somego, 1978

Tixier, 1960

Tixier, 1960

Jong & Kaur, 1979

Somego, 1978

Kaur et at., 1978

Rao, 1954

Roy&Jha, 1956, 1965

Nanda, 1962

Roy & Jha, 1965

Somego, 1978

Tixier, 1953

Jong & Lethbridge, 1967

Jong & Lethbridge, 1967

Jong & Kaur, 1979

Somego, 1978

Kaur et at., 1978

Jong & Lethbridge, 1967

Jong & Kaur, 1979

Somego, 1978

Somego, 1978

Roy & Jha, 1965

Somego, 1978

Name n 2n Author

(Shored)

agamiiAshton 14 Kaur et al., 1978

argentifoliaSym. 14 Kavr et al., 1978

Somego, 1978

assamica Dyer

ssp. globifera (Ridl.) Sym. 14 Somego, 1978

bracteolata Dyer 14 Somego, 1978

contorta ViDAL 14 Jong & Kaur, 1979

curtisii Dyer ex King 14 Jong & Lethbridge,

Somego, 1978

1967

gardrieri (Thw.) Ashton 14 Jong & Kaur, 1979

glauca King 14 Somego, 1978

guiso (Blco) Bl. 14 Somego, 1978

hypochroa Hance 14 Somego, 1978

leprosula MlQ. 14 Jong & Lethbridge,

Somego, 1978

1967

macrophylla (de Vr.) Ashton 14 Kaur et al., 1978

macroptera Dyer

ssp. macroptera 14 Kaur et al., 1978

Somego, 1978

maxwelliana King 14 Somego, 1978

mecistopteryx Ridl. 14 Somego, 1978

multiflora (Burck) Sym. 14 Somego, 1978

obtusa Wall. 20 Tixier, 1953

oralis (Korth.) Bl. 2* Somego, 1978

ssp. sericea (Dyer) Ashton 14 2X Jong & Lethbridge, 1967

palembanica MlQ. 14 Somego, 1978

parvifolia Dyer 14 Kavr et al., 1978

Somego, 1978

pauciflora KING 14 Jong & Lethbridge,

Somego, 1978

1967

pinanga SCHEFF.

(as S. compressa Burck) 12 Tixier, 1960

pinanga Scheff. 12 Tixier, 1960

pinanga Scheff. 14 Jong & Kaur, 1979

platyclados Sloot. ex. Foxw. 14 Somego, 1978

resinosa Foxw. 21 Kaur et al., 1978

robusta Gaertn./ 14 Rao, 1954

robusta Gaertn./. 7 14 Roy&Jha, 1956, 1965

robusta Gaertn./ 14 Nanda, 1962

roxburghii G. Don

(as S. talura Roxb.) 7 14 Roy & Jha, 1965

Somego, 1978

siamensis Miq.

(as Pentacme siamensis (Miq.) DC. 12 Tixier, 1953

singkawang (Miq.) Miq. 7 Jong & Lethbridge, 1967

smithiana Sym. 7 Jong & Lethbridge, 1967

splendida (de Vr.) Ashton 14 Jong & Kaur, 1979

(as S. martiniana Scheff.) 14 Somego, 1978

slenoptera BURCK 14 Kaur et al., 1978

sumatrana(Sloot. ex Thor.) Sym. 7 Jong & Lethbridge, 1967

trapezifolia (Thw.) Ashton 14 Jong & Kaur, 1979

Upuna Sym.

borneensis Sym. 22 Somego, 1978

Vatica L.

cinerea Dyer 22 Somego, 1978

odorata (Griff.) Sym. ssp. odorata

(as V. grandifloraDyer) 11 22 Roy & Jha, 1965

Somego, 1978
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Table 2. (Continued)

79-84; Jong & Kaur, Mem. Nat. Hist. Mus. Paris B 26 (1979) 41-49; Jong & Lethbridge,Notes

R. Bot. Gard. Edinb. 27 (1967) 175-184; Kaur, Ha, Jong, Sands, Chan, Soepadmo & Ashton,

Nature 271, n. 5644 (1978) 440-442; Lewis, Taxon 16 (1967) 267-271; Nanda, J. Ind. Bot. Soc. 41

(1962) 271-277;Pancho, Taxon 20 (1971) 794-795; Rao, Ind. For. 80 (1954) 551 -552; Roy & Jha,
Sci. & Cult. 22 (1956) 236-238; J. Ind. Bot. Soc. 44 (1965) 387-397; Singh (nee Awtar Kaur),

Unpublished Ph.D. Thesis, University ofAberdeen (1977); Smith-White, Heredity 9(1955) 79-91;

Somego, Mai. For. 41 (1978) 358; Stebbins, Chromosomal Evolution in Higher Plants; Edward

Arnold, London (1971); Symington, Mai. For. Rec. 16 (1943); Tixier, Rev. Cytol. et Biol. Veg. 14

(1953) 1-2; ibid. 22 (1960) 65-70. — K. JONG.

Name

(Vatica)

pauciflora MIQ.

(as V. wallichii DYER)

rassak KORTH.

(as V. papuana DYER)

stapfiana (KING) SLOOT.

n

11

2n

22

22

Author

JONG & LETHBRIDGE, 1967

JONG & LETHBRIDGE, 1967

JONG & LETHBRIDGE, 1967

Phytochemistry. General chemical properties were summarised by Hegnauer (1966).
Production of oleoresins (balms, resins) is characteristic of most members of the family. Their

volatile portion consists mainly of sesquiterpenes such as humulenes, caryophyllenes, copaenes,

elemenes and guajenes (e.g. gurjunenes, apitonene); in some instances monoterpenoids predomi-

nate (i.e. borneol in the so-called 'Borneo camphor' from Dryobalanops aromatica. The

sesquiterpene alcohol spathulenol occurs in balms of species of three of the four subgenera of

Shorea (BissETet ai, 1971). The resin fractions of the oleoresins are composedof triterpenoids and

usually consist of neutraland acidic constituents. Dipterocarpol ( =hydroxydammaradienone-II) is

a ketonic tetracyclic triterpene alcohol having the so-called dammaraneskeleton; together with

similar compounds like dryobalanone it represents an outstanding feature of the subfamily

Dipterocarpoideae.The dammaraneskeleton is also present in a numberof acidic resin constituents

such as dipterocarpolicacid, dammarenolicacid (I) and shoreic acid (II). Other dipterocarpaceous
resin triterpenoids possess the pentacyclic skeletons of ursolic acid (e.g. ursonic acid, asiatic acid,

the lactonic compound B [III] etc.), oleanolic acid (e.g. oleanolic acid, hederagenin etc.) and

betulinic acid (e.g. erythrodiol). Compounds I, II and III have an oxidatively cleaved A-ring; they

represent so-called A-ring seco-triterpenes, which seem to be rather characteristic of dipterocarps.

Manyof the oleoresin constituents mentionedwere described since 1966 (e.g. Chan, 1969; Cheung,

1967,1968; Cheung & Feng, 1968; Cheung& Yan, 1972; Cheung& Wong, 1972;Gupta& Sukh

Dev, 1971; Harrison etal., 1971; Lantz & Wolff, 1968). Some attentionhas been paid also to the

phenolic constituents of leaves, barks, woods and seeds. Dipterocarps tend to produce proantho-
cyanidins (i.e. oligomeric catechins formerly called leucoanthocyanidins) and gallic acid deriva-

tives. These polyphenols compounds are building stones of condensed and hydrolysable tannins;
both types of tannins are present in taxon-characteristic ratios and amounts in many members of

the family. Two derivatives of gallic acid deserve mentioning. Ellagic acid, the dilactone formed on

hydrolysis ofellagitannins, was shown to occur in leaves and seeds of many species and bergenin, a

striking derivative of gallic acid, has been isolated up to this day from members of

Shorea,
Dipterocarpus,

Stemonoporus and Vateria (BHRARA & SESHADRI, 1966; DESAI et al., 1967, 1971;
Bandaranayake et al., 1977). Most probably both compoundswill turn out in future to represent

good chemical characters of Dipterocarpaceae. The same may be true for Hopea-phenol, aphenolic
constituent of barks and heartwoods, which is presently known from species of

Hopea
Balanocarpus,

and Shorea (COGGON et al., 1965, 1966; MADHAV et al., 1967). Hopea-pheno] was shown to

be a condensationproduct of four molecules of the trihydroxystilbene resveratrol. It is chemically
similar to the viniferin-type phytoalexins of Vitis vinifera. With regard to phenolic leafconstituents

BATE-SMITH and WHITMORE (ex HEGNAUER, 1966) stressed the frequent occurrence of vicinal

trihydroxylation (ellagic acid, gallic acid; B-ring in the flavonoids myricetin and prodelphinidin) in

dipterocarps. As far as investigated, seed fats (oils) of Dipterocarpaceae are characterized by a

Name n 2n Author

(Vatica)

pauciflora MIQ.

(as V. wallichii DYER) 11 JONG & LETHBRIDGE, 1967

rassak KORTH.

(as V. papuana DYER) 22 JONG & LETHBRIDGE, 1967

stapfiana (KING) SLOOT. 22 JONG & LETHBRIDGE, 1967
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strong predominanceof stearic and oleic acid. Sal fat (oil of seed kernels of Shorea robusta) was

shown recently to contain also small amounts (c. 4%) of 9,10-epoxystearic acid (BRINGI, 1972).
BATE-SMITH & WHITMORE (1959) examined the phenols offresh leaves in 28 species in 8 genera,

giving attention to those compounds known to be of chemotaxonomic interest elsewhere. A

grouping of genera was arrived at on the basis of the leucoanthocyanins present and their

abundance which little reflected grouping established by traditionalmeans; no clear grouping of

Shorea species by theirestablished sections was possible, thoughNeobalanocarpuswas confirmedto

closely resemble Hopea.

Recently taxonomic potentialities of chemical characters at an intrafamiliar level were discussed

by several authors. Diaz et al. (1966) and BISSET et al. (1966, 1967, 1971) showed that the

compositionofthe oleoresins (sesquiterpene-fractions, triterpene-fractions) is rather characteristic

of the taxa Shorea sect. Doona, Anisoptera, Cotylelobium and Upuna and that in the genara

Dryobalanops, Dipterocarpus and Shorea the chemistry of oleoresins might be helpful to

classification beneath generic level. Subsequently Bandaranayake et al. (1975, 1977) stressed the

systematic importance of resin composition in dipterocarps. According to these authors the

significant differences in resin composition between representatives of Shorea sect. Doona and other

sections do not agree with the proposition to merge Doona with Shorea. Very little work was

performed with representatives of the African subfamily Monotoideae(Monotes, Marquesia) which

lack resin ducts and seem to deviate chemically in several respects (Diaz et al., 1966) from the

Asiatic subfamily Dipterocarpoideae. At present a chemotaxonomic discussion of relationships
between these subfamilies seems to be premature. The same is true with regard to the recently
described New World dipterocarpaceous genus Pakaraimaea (MAGUIRE & ASHTON, 1977) which

according to KOSTERMANS (1978) would belong to Tiliaceae. The chemical evidence (GIANNASI &

NIKLAS, 1977) given for dipterocarpaceous affinity is inadequate. Confirmationof thepreliminary
results reported by the authorsmentioned as well as extension ofphytochemical research are needed

before chemical characters can make a serious contribution to the classification of the taxa

concerned. Regarding relationships of Dipterocarpoideaewith other plant families, the opinion held

in 1966 by the present author is still valid; we are not yet in a position to discuss relationships in

terms of chemical characters. On morphological argumentsrelationships with membersofMalvales

are often postulated. Presently known chemical characters do not convincingly contradict such a

classification, but they form by no means strong evidence for such an affinity.
Literature: BANDARANAYAKE et a!., Phytochemistry 14 (1975) 2043; ibid. 16 (1977) 699;

Bate-Smith& Whitmore, Nature 184 (1959) 795-796; Bhrara & Seshadri, Curr. Sci. 35 (1966)

486; Bisset et al., Phytochemistry 5 (1966) 865; ibid. 6 (1967) 1395; ibid. 10(1971)2451; Bringi,

Chemistry and Industry, London (1972) 805; K. C. Chan, Phytochemistry 8 (1969) 1051; H. T.

Cheung, Tetrahedron Letters (1967) 2807; J. Chem. Soc. (1968) C, 2686; H. T Cheung & M. C.

Feng, J. Chem. Soc. (1968) C, 1047; H. T. Cheung & C. S. Wong,Phytochemistry 11 (1972) 1771;

H. T. Cheung & T. C. Yan, Austr. J. Chem. 25 (1972) 2003; Coggonet al., J. Chem. Soc. (1965)

406; ibid. (1966) 439; DESAI et al., Indian J. Chem. 5 (1967) 523; ibid 9 (1971) 612; DIAZ et al.,

Phytochemistry 5 (1966) 855; Giannasi & Niklas, Taxon 26 (1977) 380; Gupta & Sukh Dev,

Tetrahedron 27 (1971) 635, 823; Harrison et al., J. Chem. Soc. (1971) C, 2524; Hegnauer,

Chemotaxonomie der Pflanzen 4 (1966) 31-44, 446-448. Kostermans, Taxon 27 (1978)

357; Lantz & Wolfe, Bull. Soc. Chim. France (1968) 2131; Madha\etai, Phy tochemistry 6 (1967)

1155; Maguire & Ashton, Taxon 26(1977) 341-385. — R. Hegnauer.

Taxonomy. Historical review. The first mention of the family ofgreat trees that dominate the

lowland and hill-forestsof the Far East in European literature is in the diary of Marco Polo, who

recorded visiting Fansur in Sumatra,considered to be the present Baros on the west coast, where the

camphor tapped from the hinterlandwas at that time literally worth its weight in gold. Indeed, up

till the mid-eighteenth century it was only the Sumatrancamphor which attracted the attention of

European travellers. It is mentioned in Dutch literature several times in the midand late 17th and

early 18th century. Rumphius (1755) described the Arbor Camphorifera II occidentalis and also

mentioned an Arbor Koring (1741), which Merrill (1917) regards as Dipterocarpus hasseltii BL.

(the namekĕruing and variations of it being the Malay and Indonesian generic name); MERRILL'S

evidence is meagre however. The camphor tree receives further mention from CHARLES MILLER

(1778) who sent a specimen to BANKS from Sumatra.
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Meanwhile LINNAEUS had received material from India of a plant that he described as early as

1737 as the genus Vateria, and in the 1st edition of Species Plantarum (1753) and 5th edition of

Genera Plantarum (1754) as Vateria indica. This he placed in his Class Polyandria Monogynia

between Mesua and Thea,and shortly after Microcos, Tilia, and Elaeocarpus. In 1771 he described

Vatica in Mantissa Plantarum, placing it in Dodecandria Monogynia with Befaria MUTIS. DE

JUSSIEU (1789) placed Vatica and Vateria under'Generaalternifolia, hinc Guttiferis, inde Aurantiis

affinis', with two other genera of undecided affinity — Allophyllus (now in Sapindaceae), and

Elaeocarpus. The two thenknown genera were thus brought together for the first time. In 1824 A. P.

DE CANDOLLE placed Vatica under Tiliaceae, but omitted mentionof Vateria.

In 1825 SPRENGEL included Shorea GAERTN. and Dipterocarpus GAERTN. under Polyandria

Monogynia, citing Dipterocarpus in the Tiliaceae. Vatica and Hopea ROXB. he included in

DodecandriaMonogynia following LINNAEUS. In 1828 REICHENBACH placed the then known genera

in his Laurineae d. Pterigiae, adopting the latter name after CORREA'S genus Pterigium (1806), in

which had been included Dipterocarpus and Dryobalanops GAERTN. described the year previously.

In 1825 however BLUME had created the family Dipterocarpeae,
stating that it bore affinities to the

Tiliaceae in the contorted corolla, and to the Guttiferae in the resin ducts, superior ovary, many

stamens, and single exalbuminous seed.

LINDLEY (1836) put the ‘Dipterocarpeae’ with Sterculiaceae, Malvaceae,

Tiliaceae

Elaeocarpaceae,

and Lythraceae into his AllianceMalvales, commenting that BLUME hadnoticed affinities

with Guttiferae. So did MEISNER (1837) who placed Dipterocarpaceae next to

Tiliaceae

Sterculiaceae,
and the Madagascan Sarcolaenaceae (Chlaenaceae).

ENDLICHER (1840) on the contrary hadput the family with the Class Guttiferae, with

Ternstroemiaceae,

Chlaenaceae,

Clusiaceae, Marcgraviaceae,Elatineae, Reaumuriaceae and Tamaricaceae, thus

far separated from Tiliaceae. He also erected the African genus Lophira BANKS ex GAERTN. (now

Ochnaceae), which GUILLEMIN (1830) had considered a dipterocarp, into an order of its own, and

reduced Shorea ROXB. ex. GAERTN. to Vatica L. This classification was subsequently followed by
LINDLEY (1846). BENTHAM & HOOKER (1862), besides accepting GUILLEMIN'S conclusions on

Lophira, included alsoAncistrocladus WALL. PLANCHON (1849) had previously put both genera in a

group of their own allied to the Ochnaceae. BENTHAM & HOOKER resurrected Shorea, and

maintained the family in their Cohors Guttiferales, though stating its affinities to be with the

Tiliaceae as well as the Ternstroemiaceae.

The first complete monographofthe family appearedin A. DE CANDOLLE'S Prodromus (1868); he

enumerated 126 species in 13 genera including Monotes; 27 years earlier KORTHALS (1841) had

estimated the total known species at only 34. DE CANDOLLE again placed Ancistrocladus and

Lophira in separate families; he further described the first known African dipterocarp as Monotes

africanus, indicating by itsnamethat the genus occupied an isolatedplace in the family. He claimed

the affinities of Dipterocarpaceae to be with Chlaenaceae and Ternstroemiaceae, with Lophiraceae

and Ancistrocladaceae as intermediategroups.

In 1874 DYER monographed the genera Dipterocarpus and Dryobalanops. BURCK (1887) made a

study ofEast Indian dipterocarps based in large part onanatomical characters; he created no new

genera but united the genera Pentacme DC., Monoporandra THW. and Stemonoporus THW. with

Vateria and transferred part of the genus Hopea ROXB. to Doona THW.

HEIM'S 'Recherches sur les Dipterocarpacees' (1892) remains to this day the most detailed study

of the whole family. Though he frequently made anatomicalstudies of leaf, petiole, twig and fruit,

he gave particular weight to the characters of the stamens, the embryo and to the 'caracteristique'
(the arrangementofthe vascular bundles as seen in transverse section in the petiole at the umbo).

His system suffered because he was working at a time when herbarium collections were quite

inadequate in quality and in numbers for his task. The result was unfortunate; whereas BURCK five

years previously had recognised only 10 genera, HEIM maintained30, in 8 series and 2 subseries; of

•these 13 genera were new though based altogether on only 17 species, of which 11 were described

from single herbarium sheets. The genus Cotylelobiopsis HEIM, for instance, was described from a

single sterile sheet in which the anatomy of the petiole was found to be uniquein the family; the

specimen, which is lost, appears to represent fallen leafletsof Pseudosindorapalustris SYM. in the

Leguminosae. Cotylelobium melanoxylon was represented under three binomials, each based on a

single specimen. Of the 4 species recognised by Heim in his genus Richetia, SYMINGTON (1933: 153)
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later correctly reduced 3 to a single species already described by BURCK. The 4 genera united under

Vatica by BURCK were redivided and placed in 2 series; Monotes DC. was removed to the Tiliaceae.

HEIM promised a more complete monograph at a later date, but in 1895 the Dipterocarpaceae

were treated by BRANDIS and GILG for the Pflanzenfamilien; later in the same year BRANDIS also

published an 'Enumeration of the Dipterocarpaceae ..based on the specimens at Kew and the

British Museum. Monotes was reunited with the Dipterocarpaceae, while none of HEIM'S genera

were accepted and few of his species. They maintained but 16 genera, being a return to DE

CANDOLLE'S generic concept, with the addition of Balanocarpus, Cotylelobium, Parashorea and

Isoptera, described subsequently to 1868; the reduction of Petalandra HASSK. to Hopea; and the

maintenance of Stemonoporus separate from Vatica, under which name it had been reduced by DE

CANDOLLE. They recognised 5 tribes in Dipterocarpaceae sens. str. following BRANDIS. Later GILG

(1899) placed the African dipterocarps in a separate subfamily. His account in the 2nd editionof the

Pflanzenfamilien(1925), which is the most recent of the whole family, is with this exception mainly a

reprintof the 1895 account. In 1941 SYMINGTON described the genus Upuna; this genus necessitates a

redefinition of BRANDIS'S tribes, and this has been discussed by me (1978). Two tribes are now

recognised in Dipterocarpaceae on the basis of the calyx, resin canal distribution and basic

chromosomenumber.Oneincludes BRANDIS'S tribe Shoreaeand Dryobalanops, while the remaining

genera are contained in the other.

Subdivisionof thefamily. The family is subdividedinto three subfamilies (MAGUIRE & ASHTON,

1977), which can be distinguished as follows:

1. Anthers basifixed; pollen tricolpate; exine 2-3-layered. Sepals, if ampliate, then generally
conspicuously unequal with 2-3 becoming alate in fruit. Ovary (2-)3-celled, each cell with 2

ovules. Wood, leaves and ovary with resin or secretory ducts; wood rays multiseriate. 13 genera:

tropical Asia and Malesia Dipterocarpoideae

1. Anthers basi-versatile; pollen tricolporate; exine 4-layered. Sepals equally accrescent, papyra-

ceous. Ovary (2-)3-4-(5-)celled, each cell with 2-4 ovules. Wood, ovary and, commonly, leaves

without resin or secretory ducts.

2. Petals longer than sepals. Anthers little or deeply basi-versatile, connective little or

moderately projected as an apical appendage. Ovary 3-{4-)celled, each cell with 2 ovules.

Wood rays dominantly uniseriate. 2 genera: tropical Africa and Madagascar (1 species).

Monotoideae

2. Petals shorter than sepals. Anthers deeplybasi-versatile, connective conspicuously projected
as an apical appendage.Ovary 4-(5-)celled, each cell with 4 ovules. Wood rays dominantly
biseriate. 1 genus: tropical America Pakaraimoideae

Recently KOSTERMANS (1978) suggested that Pakaraimaea would belong to Tiliaceaeand might
even be congeneric with Schoutenia. This opinion rests on a superficial comparison and his

arguments are in part erroneous. e.g. on pollen and wood anatomy. It is now definitely proved that

Pakaraimaea belongs to Dipterocarpaceae (MAGUIRE & ASHTON, 1980).
Subdivision of the Dipterocarpoideae. Two tribes are recognised:

1. Fruit calyx lobes valvateat base, calyx cup vasculationnot overlapping inflower. Vessels usually

solitary, resin canals scattered. Basic chromosome number (probably) x = 11:

Vateriopsis,

Valeria,

Stemonoporus, Vatica,Cotylelobium, Upuna, Anisoptera,Dipterocarpus

Tribe Dipterocarpeae

2. Fruit sepals expandedand imbricate at the incrassate cupped base, calyx cup vasculation± over-

lapping at margin in flower. Resin canals in tangential bands. Basic chromosome number

(probably) x =7:Dryobalanops, Parashorea, Hopea, Neobalanocarpus, Shorea. TribeShoreae

The two large genera Hopeaand Shorea differin a single characterofthe fruit calyx, indiscernible

in those species where the sepals are short and equal and which are assigned to their respective

genera according to the flora characteristics by which their sections are defined. Neobalanocarpus
heimii, with unique floral morphology and short subequal fruit sepals, is thus unassignable but in

several ways intermediate.

Generic andinfrageneric delimitation(for a review see ASHTON, 1979a).Awiderange of characters

of flowerand fruit, leaf, bark and wood are availablefordistinguishingbetween dipterocarp genera.
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In tribe Dipterocarpeae the Malesian genera are marked by their internal uniformity and a unity

imposed by a large numberofanatomical and morphological characteristics. This is particularly so

of the large genus Dipterocarpus. Vatica andCotylelobium differprincipally in flower and wood

structure, which are nonetheless rather uniform intragenerically; but it is remarkable that the two

distinctive forms by which the two sections ofthe large genus Vatica are distinguished are identically

repeated in Cotylelobium with a mere 5 species of which one, C. lewisianum (TRIM, ex HOOK./.)

ASHTON of Ceylon, has short, equal, reflexed fruit sepals and a thick-walled, loculicidally sutured

pericarp. The monotypic Upuna is also very well distinguished, as is Anisoptera which nonetheless

contains two uniform sections differing only in floral structure.

The remaining genera pose more or less considerableproblems of definition.Dryobalanops and

Parashorea are characterisedby subequal typically long fruit sepals and are distinct anatomically

and in leafvenation. Parashorea shares alone with Dipterocarpus in the family its plicate vernation;

Dryobalanops has unique leaf venation; each are further distinguished by a constant and

characteristic floral and embryological structure. The remaining 253 Malesian species can be

subdivided into 18 groups, of varying size and distinctiveness but generally great internal

uniformity in diagnostic characters, on the basis of the androecium. In some, such as the large

sections Anthoshoreaand Richetioides (also Doona,endemic to Ceylon) of Shorea, thesecharacters

are correlated with equally constant and distinctive bark, wood, embryo and other characters. In

others, such as Hopeasubsect. Hopea, Neobalanocarpusand Shoreasections Shorea, Pentacme and

Neohopeasignificant differences in floral, and in the case of Hopea fruit morphology, occur to

distinguish them from one another, yet all share an essentially uniform leaf, wood and bark

anatomy which often makesthem impossible toassign in the fieldwhen sterile. The same is so ofthe

wood of Shorea sections Rubella, Brachypterae, Pachycarpae and Mutica, though here each

possesses distinctive bark manifestations, and indeed sections Brachypterae and Rubella more

closely resemble infloralstructure sect. Anthoshorea thoughdiffering significantly inwood and bark

anatomy. We have here therefore a constellationof taxa, the most distinct of which approach the

status of genera equivalent to, for instance, Vatica and Cotylelobium, the least not meriting more

than subsectional status, yet all clearly part of a greater coherent group. Ideally all might be

includedin a single common genus Shoreaofmany sections, yet as generic definitionswere formerly
based on fruit calyx morphology the sections are presently included in two major genera, Shorea

and Hopea, differing only in a single character, the numberof aliformfruit sepals. Species therefore

with short subequal fruit sepals — regarded inthese taxa as a derived condition— are assigned to a

genus according to their sectional characteristics. Shorea isoptera, however, of the monotypic sect.

Neohopea,has 5 aliform subequal fruit sepals and unique floral morphologyand is only assigned to

Shoreaowing to its overallresemblance inbark, wood and habit, to members of the type section; it

would be undesirable to create a new genus for a single species in many respects intermediate

between such similar genera. Neobalanocarpus likewise has short subequal sepals and uniquefloral

morphology; it appears, on leafcharacters, wood anatomy, biochemistry and habit to come closest

to Hopea,but is kept separate for historical reasons and as perhaps the most celebratedforest tree of

Malaya. Hopea and Shorea nevertheless are more or less recognisable as entities, the formerbeing
generally smaller trees and frequently stilt-rooted; foresters in tropical Asia would damn the

botanist who undertook 86 nomenclaturalchanges in the questofa spurious taxonomic ideal, and

so would I.

Specific and infraspecific delimitation(for a review see Ashton, 1978). The subfamily is mainly

(though not exclusively) composed of morphologically well definedspecies in which with experience

delimitationshould present no difficulty. A main source ofmisinterpretation has been owing to the

great difference in vegetative characters between the young and mature stages and hence to the lack

of field experience on thepart of many monographers. The early collectors frequently didnot have

the opportunity to collect leaf specimens from the crowns of the giant trees, and instead collected

fallen fruit and saplings. Later authors were unableto establish the true identity ofspecies described

from such material, and redescribed material from the mature tree, when it became available, as a

new species. This confusion is accentuated by the uniformity of flower and fruit within some

sections, and the great value of leaf, tomentumand bark characters in diagnosis whenthe variability

during the life ofeach species is understood.

Size differences are not by themselves sufficient to distinguish species, neither are therefore
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differences of leafsize and shape together. Differences in fruit size are likewise unreliableand rarely

correlate with other characters; collections from one tree in different years often exhibit great

variation. A consistent discontinuity in leaf size, where correlatedwith differences in androeciumor

gynoecium, in qualitative (but not quantitative) characters of indumentum, with qualitative
characters ofthe twigor stipule or with a discontinuity in the range in the number of leafnervesdoes

constitute an adequate criterion for separating species however.

In the absence ofany possibility ofproving interfertility taxa are designated as subspecies in the

following circumstances:

(1) Where discontinuitiesoccur in the range ofquantitative characteristics ofparts, or tomentum

distributionand density, but no qualitative difference exists.

(2) Ifa series ofclearly defined,but closely similar, taxa exist which occupy distinct geographical

areas, even if intermediate forms are not known. The subspecies of Dipterocarpus conformis and

Shorea macroptera serve as examples.
(3) Ifa series ofclosely similar taxa occupy distinct, but greatlyoverlapping, areasand in at least

one area showintermediateforms. In Shoreaparvifolia, for example, two subspecies are recognised
with greatly overlapping ranges; a third form (the 'Perak form' of SYMINGTON, 1943) occurs in

Malaya and in N.E. Borneo which possesses characters intermediate between the other two and

may represent a hybrid between the two subspecies.

By contrast, though several formsof Shoreapinanga occur, apparently with different ecological
ranges, the vast number of collections of this species show a bewildering range of more or less

continuous variation, made more confusing as the varying characters, leaf size, numberof nerves,

and tomentum, also change much with the age of the plant; here subspecies are therefore not

recognised.

Polymorphism of the latter type is unusual, tending to occur within Malesia in species within

groups (such as Shorea sect. Pachycarpae and the New Guinea Hopeas) consisting of large numbers

of species confined to a single geographical area, possibly undergoing active diversification at

present. It is characteristic also of thosespecies (e.g. Shorea siamensis,Dipterocarpus obtusifolius, D.

tuberculatus, Anisoptera costata, and A. thurifera) which occur in both seasonal and non-seasonal

climates and which become gregarious and regenerate freely in secondary forest or fire-savanna.

Here too the only well authenticated hybrid populations between markedly dissimilarspecies of

Dipterocarpus are known; examples are recorded by FOXWORTHY fromLuzon, by KERR (1914) from

Thailand, and by PARKER (1927) from Burma.

Notes are included after the descriptive texts, which elaborate on complex patterns of

morphological variation in these taxa, including certain sections of Shorea, in which they prevail.

The apparently trivial yet remarkably constant differences which distinguish the multitudeof

species of non-seasonal western Malesia, their morphological uniformity as a rule, their tendency

(see below, under evolutionary trends) in that region towards reduction of staminal size and

number, their occasional flowering and the existence of polyembryony and triploidy open the

possibility that apomixis may have become generalunder these climatic conditions. Fedorov (1966,

1977), Ashton (1969, 1977, 1978) and Meijer (1974) have discussed the problem of dipterocarp

speciation, but conclusive evidence is only now beginning to arrive (Kaur et al., 1978).

Evolutionary trends within the family (for recent reviews see Maguire& Ashton, 1977; Ashton,

1979b). Fruit calyx. Without resorting to theories to decidewhich characters are primitive, it is safe

to assume that departure from regular actinomorphy in the dipterocarp flower must represent an

advanced condition. This, as the family name suggests, occurs in the calyx following anthesis. The

genera always possessing equal fruit sepals are the American subfamily Pakaraimoideaeand the

entire African subfamily Monotoideae, the short-sepalled Vateria L. of Ceylon and S. India,

Vateriopsis of the Seychelles, Stemonoporus of Ceylon, and Dryobalanops with either short or

aliform fruit sepals. Vatica sect. Vatica is also characterised by short equal fruit sepals, whereas in

sect. Sunaptea they are unequal; species in the small genus Cotylelobium possess fruit identical to

thoseofthe lattersection but for C. lewisianum(TRIM.) ASHTON of Ceylon inwhich they are as inthe

type section. In Dipterocarpus, Parashorea, and all sections of Shorea and Hopea, however,
individual species occur also with short subequal fruit sepals: the evidence suggests that in these

latter genera this condition is a secondary reversion: of the 66 species among these genera with short

subequal sepals (3 in Parashorea and Dipterocarpus, Neobalanocarpus, 19 in Hopea,
and 40 in
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Shorea)all but 8 are rare local endemics or confinedto theisland or country in which they occur. Of

the 7 relatively widespread species all but 2 are typically riverine or swamp species; this fact,

especially significant in a family usually characteristic of well drained land, suggests a secondary

adaptation to water dispersal. Further, the group among these genera where the short-sepalled

conditionis most prevalent, and in which the non-riverine widespread species Shorea multiflora and

S. balanocarpoides occur, is sect. Richetioides of Shorea. In the unique leaf nervation, the great

restriction in most species of the tomentum so characteristic of the family, and in the characteristic

reductionof the numberof pollen-sacs from the usual 4 to 2, they give every indication of being an

aberrant advanced group; this is supported by phytogeographic evidence, the section being large

but confined to Malaya, Sumatra, Borneo and the Philippines. Again, some of these local endemics

bear close resemblances to unequal-sepaled species ofwidespread distribution.As examples from

many, Shoreabiawak and S. asahi, both knownonly fromnorthern Borneo have close affinitieswith

S. maxwelliana and S. laevis respectively, both of which range through Borneo, Sarawak and

Malaya.

According to CORNER (1949) an aril in an indehiscent fruit is a relic from a dehiscent state.

SYMINGTON (1941) described a vestigial aril-like structure in Upuna,and considered that the 'cupule

chalazique', which was observed by HEIM (1892) in dried material of Stemonoporus spp. as a

cup-shapedprocess from the funicle, might also be an aril; this structure also occurs in Vateriopsis,

and the highly vascularised placenta of Pakaraimaea may be homologous. No known dipterocarp

has fruit dehiscent on the tree, but in Marquesia, Stemonoporusand Upunathe pericarp of the fallen

fruit splits along three loculicidal sutures at germination and in the first two there is sometimes

active recurving of the pericarp apex. The mature fruit of Pakaraimaea is unknown, but as the

pericarp is extremely thin along its five angles it would appear to be capsular. Such sutures occur

also in Vateria, Stemonoporus, Dryobalanops oblongifolius and in Vatica sect. Vatica. In other

Dryobalanops and some Hopea sutures are not discernible but the pericarp often splits into 3 equal

valves at germination; the pericarp of other dipterocarps is split more or less irregularly by the

expanding embryo. Of the taxa with loculicidal sutures only Upuna has unequal fruit sepals;

conversely all the natural groups within the Asian subfamily which have equal sepals as a constant

character are includedamong those with sutures, and of these all but Dryobalanops have fruit sepals
generally rotate or reflexed and shorter than the ripe seed.

WithinDipterocarpoideae there appears also to have been a reduction in the size ofthe seed and

thickness ofthe pericarp. In Vatica sect. Sunaptea the fruit is small, the pericarp thin-walled, and the

sutures obscure or absent. In the type section of Vatica most species have large fruit with

thick-walled pericarps. Some, such as V. vinosa, V. pallida, V.flavida and V. lobata have fruit as

small as those of sect. Sunaptea; these are further characterised by their comparatively thinner

pericarp and obscure sutures. All however are local endemics except for the riverine V. venulosa

which may well have extended its range rapidly and recently by water dispersal; hence they are

unlikely to be ancient species. Inother genera the same correlationsprevail with the exception of the

rather isolated genus Dipterocarpus, in which all the species have a large indehiscent nut enclosed in

a calyx tube, the clearly recent and still diversifying sect. Pachycarpae ofShorea in which the largest
fruited species are adapted to water dispersal, and a few other isolated Shorea species (e.g. s.

geniculata) where the large fruit appears to be recent rather than ancient, but whose adaptive

significance is not understood.

Stamens. The numberof dipterocarp stamens may vary from 5 to c. 105. The most widespread
number is 15; 10 occur in some Hopea, some species of Shorea sect. Richetioides and sometimes in

abnormal flowers in sect. Mutica. The two Stemonoporus species formerly in Monoporandra,and a

single Bornean species of Vatica, possess 5 only. Genera with many stamens as a characteristic are

Pakaraimaea, Marquesia, Monotes, Vateria, Upuna, Dryobalanops and Dipterocarpus; it is usual

also in the type section of Anisoptera, and sect. Anthoshorea, Ovalis and Shorea of Shorea.

Phytogeographicalevidence within Asia lends support to the suggestion that the primitive typehad

numerous stamens, and that genera with 15, 10 or 5 stamens reached these numbersby reduction.

Vateria occurs in southern India, Ceylon, and the Seychelles whereas Stemonoporus,with 5 or 15, is

endemic to the wet zone ofCeylon, Anisoptera sect. Glabrae, with 15 stamens, ranges from Burma

and Indo-China through Malaya to Borneo, whereas sect. Anisoptera with many stamens occurs

from Burma and Indo-China through Malaya and Sumatra, Borneo, the Philippines, and across
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Wallace's line to New Guinea. Within Shorea, though the monotypic and probably advanced sect.

Ovalis, with many stamens, occurs in Malaya, Sumatra and Borneo, the large sect. Shorea and

Anthoshorea (with 15-~ stamens) are considerably more widespread than the equally large sect.

Mutica, Richetioides and Brachypterae (typically with 10-15 stamens with the exception of two

species). The former occur east of Borneo and the Philippines, and through India to Ceylon; the

latterare confined to the everwet region ofwestern Malesia with the exception ofone species in the

Moluccas. In this case a clear pattern emerges of a reduction of staminal number among local

endemic species ofthe everwet zone, especially in the geologically recent region oflowland Borneo.

The widespread species, often of the seasonal tropics and including the American and African

subfamilies, retain the primitive condition. This pattern is most clearly seen within those groups in

which staminal number is variable.

Wood anatomy. GOTTWALD & PARAMESWARAN (1966) independently regard a characteristic type

of multiple perforation, along with different stages of disintegration of the plate-membrane, in

vessels of Vateriaand certain species of Vatica sect. Vatica, and of spiral thickenings in vessel and

parenchyma wells in the latter, as clearly indicating the primitive condition of the wood of these

groups in the Asian subfamily. However, the aberrant type of multiple perforation plate,

sporadically occurring in the woods of these taxa as well as the spiral thickenings to the vessel walls

can — in the opinion of P. BAAS (personal comm.) — equally well be regarded as unusual

specialisations in the Dipterocarpaceae of no phylogenetic significance whatsoever ( cf. the

occurrenceof similar aberrant perforation plates in the wood of appleand pear trees, which cannot

be interpreted as an argument that Malus and Pyrus are primitive in the Rosaceae!). On the basis of

xylem anatomy Stemonoporus is closely allied with them, whereas Upuna is in many respects

intermediatebetween them and Anisoptera, Dipterocarpus and Cotylelobium. Shorea, Parashorea

and Hopeadifferfrom otherDipterocarpoideae in their tangentially arranged resin canals (diffuse in

other genera). Their conclusions on phylogenetic affinities are closely in accord with those derived

from other evidence: "The evolutionary status within the (sub)family is characterised by a

concentration of the non-advanced characters in the taxa outside the tribe Shoreae; thereby the

genus Dryobalanops appears to form the connecting bridge. As a consequence, it is seen that in the

extreme small south-west area of distribution a larger numberof genera are present with relatively

primitive characters than in the large Malesianregion, usually regarded as the centreoforigin of the

family."
Petiole anatomy. The complex petiolar vascular supply, characteristic of many genera in the

family, reaches its greatest elaboration in Dipterocarpus, Vateria, and the type sections of Shorea

and Hopea. The supply is reduced to 3 peripheral bundles in many Hopeasect. Dryobalanoides and

is relatively simple in the other sections of Shorea, but also in the putatively primitive Vatica

however. It seems that the primitive conditionwas the complex one, but generalisations are difficult

as the complexity also varies much according to the size of the petiole; large-leaved Dipterocarpus
and Shorea (including species of sect. Pachycarpae) have very much more complex systems than

small-leaved, and genera with slender petioles such as Dryobalanops and Anisoptera have simpler

systems then Dipterocarpus, though more complex than most Hopea and Shorea (see e.g. MAURY,

1978). If the complex is more primitive, then Hopea sect. Hopea is nearest to the archetype in that

genus. This is supported by the leaf nervation, which most nearly approaches the type typical of

other genera, and by the bark morphology, which WHITMORE (1960) has shown to differ in no

important way from that ofShorea sect. Shorea; these two sections both appear to be primitive in

their genera, hence more nearly thanothers resemble the common ancestor and thus one another.

They further both share a wider distribution than other sections in their respective genera.

Family affinities. Up to the time of BRANDIS'S Enumeration (1895) Dipterocarpaceae had been

variously associated with Aceraceae (GAERTNER), Lauraceae (REICHENBACH), Theaceae/Ternstroe-
miaceae (ENDLICHER, A. DE CANDOLLE), Malvaceae (LINDLEY), Tiliaceae (A. P. DE CANDOLLE,

BLUME, SPRENGEL, MEISNER, LINDLEY, HEIM, BRANDIS, and GILG), Sterculiaceae (HEIM), and

Guttiferae (DE JUSSIEU, BLUME, ENDLICHER, LINDLEY, BENTHAM & HOOKER, and HEIM). Since

ENDLICHER the family has been more or less constantly put in the Guttiferales, this clearly allying it

with Guttiferae and Theaceae and separating it from Tiliaceae in the Order Malvales. It should be

remarked, however, that BENTHAM & HOOKER placed Chlaenaceae next to Dipterocarpaceae in

cohors Guttiferales which was immediately followedby cohors Malvales, the only difference being



1982] DIPTEROCARPACEAE (Ashton) 281

in the aestivation. This classification has been subsequently followed by BESSEY (1915), HUTCHIN-

SON (1926), WETTSTEIN (1935), and PULLE (1950). LINDLEY (1836) at first placed Dipterocarpaceae in

his Alliance Malvales, but in 'The Vegetable Kingdom'( 1846) followedENDLICHER'S (1840) transfer

to Guttiferales. HEIM (1892) claimed the affinities to be mainly with the Tiliaceae, but the only

subsequent author to adhere to this view was HALLIER f. (1912) who placed them in his Order

Columniferae, with marked affinities with Tiliaceae and Elaeocarpaceae. The Columniferae he

considered to be derived from 'Protoberberidaceous' ancestors, and far removed from the

Guttiferales, with Dilleniaceous ancestors.

The Ancistrocladaceae have been associated previously by many authors with the Dipterocarpa-

ceae owing to the superficial similarity of their fruit with its 5-merous perianth, persistent aliform

imbricate sepals, and the embryo with folded cotyledons enclosing the radicle and with the testa

intruding between the folds. The unilocular ovary with single ovule, the leaf-nervation, scandent

habit, presence of thorn-hooks, and anatomy indicate to me that the affinity is not close.

Dipterocarpaceae share with Guttiferae, Theaceae, and also Tiliaceaecentrifugal stamens, so that

if CORNER'S (1946) contention is correct all these families share a common ancestry, though the

character gives no indication to which family the dipterocarps are most nearly associated.

With the Theaceae are shared the 5-merous perianth, imbricate persistent sepals, frequently

contorted corolla, numerous hypogynous stamens, 2-celled anthers generally dehiscing longitu-

dinally, superior generally 3-celled ovary with frequently 2 ovules per cell, axile placentation, and

seeds with scanty endosperm. The absence, in Theaceae, of stipules, stellate, tufted or glandular
hairs, connectival appendages, mucilage cells and usually resin canals and the frequently dentate

leaves, indistinct leaf nervation, and short-sepaled fruit calyx, readily distinguish the two families.

It is the presence of intercellularresin canals which has principally led systematists to associate

the Dipterocarpaceae with the Guttiferae; other characters in common are the vertically
transcurrent nervation, the usually many hypogynous stamens, usually contorted corolla, usually

racemose inflorescence, and persistent calyx with usually imbricate sepals. The absence of

endosperm, which has frequently been cited as a factor allying the two, but not Tiliaceae, is

erroneous; HEIM (1892) and others have already shown that some species in several groups retain

endosperm at maturity of the seed.

Of the characters shared with the Guttiferae, those of the androecium are shared also with

Theaceaeand Tiliaceae, as also the contorted corollaand, in many, the nervation; the inflorescence

in the Tiliaceae is also frequently racemose while conversely Upuna, Monotes, some Vatica and one

Parashorea share the cymose inflorescence typical ofmost Tiliaceae; tribeDipterocarpeae possesses

a subvalvate flower calyx; in Tiliaceae the calyx is always valvate in flower. The resin canals are

therefore the only character in common with the Guttiferae that are not also shared with some

members of the Tiliaceae. Canals are confined to the medulla in the Dipterocarpaceae, unlike the

Guttiferae.

Guttiferae differ notably in the absence of stellate or glandular hairs, the general presence of a

hypodermis, the papillose lowerepidermis, absence of stipules, frequently unisexual flower, absence

of an appendage to the connective, absence of aliform fruit sepals, and opposite leaves (the
alternate-leavedSouthAmerican genera Caraipa, Kielmayera,Haploclathra, Marila and Mahurea

are now consideredto belong to the Theaceae or Bonnetiaceae). The leaf nervation in Guttiferae,
with many indistinct lateral nerves, is very dissimilar from the prominent pinnate nervation of

Dipterocarpaceae; Dryobalanops, and Hopea sect. Dryobalanoides, which are exceptionalin sharing

a nervation superficially similar to Guttiferae, cannot be considered primitive types in the family.
With the Tiliaceae the Dipterocarpaceae share the same stamen characters; the closely related

Elaeocarpaceae bear connectival appendages similar to those of many dipterocarps; the genera

Grewia, Pentace, and Schoutenia, interalia, possess persistent, expanded,and wing-like fruit sepals.
Characters shared with Dipterocarpaceae and Tiliaceaebut not the previously discussed familiesare

mucilage canals in cortex and cells in the epidermis of many, the mixed uni-and multi-seriate rays

(except Monotes), the arrangementofbast fibres into outwardly taperingwedges, and the presence

of a complex indumentum which may include single or tufted uni-cellular hairs, short or long
stalked multicellulargandular hairs, and unicellularpeltate or stellate hairs.

The floral vascular supply strikingly confirms the Malvalian allegiance (see VAN HEEL, 1966).
CORNER (1976) has further foundthat the seed coat conforms to thatof Malvales. These facts argue
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against the family being included in the Guttiferales as opposed to the Malvales. The single
anomalous character of the resin canals is absent from the subfamily Monotoideae and

Pakaraimoideae.The Elaeocarpaceaeare virtually always devoidofmucilage cavities; moreover the

suggestion that elongate mucilage cells have phylogenetically developed into resin canals lacks any

logical structural basis. The prominent pinnate nervationofdipterocarps, and frequently geniculate

petiole, is so similar to that of the Elaeocarpaceae that leaves on the forest floor are sometimes

almost unassignable. In the Tiliaceae the basal pair always send off lateral branches on the outer

side; this is also found in some dipterocarps, e.g. in Shorea robusta, Dipterocarpus nudus and D.

stellatus, and abnormally sometimes in other species. The dipterocarp leaf nervation, usually
entirely transcurrent owing to the presence of columns of sclerenchyma, as in Guttiferae and

Ochnaceae, is found sometimes also in Tiliaceae.

The genus Monotes, which with the genus Marquesia constitutes the African subfamily
Monotoideae, was transferred to Tiliaceae by HEIM (1892); indeed Marquesiaexcelsa R.E.FR. was

originally named (though not published) as a Schoutenia. The principal characters in which the

Monotoideae differ from Dipterocarpoideae are the uniseriate rays, absence of resin canals but

presence of elongate medullary mucilage cells, subversatile anthers with elongate slender filaments,

and the tricolporate pollen with 4-layered exine. Of these all but the first are common in the

Tiliaceae. The imbricate sepals, trilocular (in Marquesia incompletely septate as in Dryobalanops)

ovary with two ovules in each cell, and pinnate nervation with unbranched basal nerves, are typical
of Dipterocarpaceae. The cymose inflorescence is unusual inDipterocarpoideae

,

but is widespread in

Tiliaceae. BANCROFT (1935) examined the wood anatomy of Monotoideaeand found it to be quite
distinct fromboth families; this is confirmed by GOTTWALD& PARAMESWARAN (1966). The general

facies is more similar to Dipterocarpoideae, but differences were considered by them sufficient to

constitute a separate family. Resin was present in the wood as in Dipterocarpoideae, thoughnot in

intercellular canals. Monotoideae are thus a clearly defined group.

The recent discovery ofa dipterocarp subfamily in the GuyanaHighlands(MAGUIRE et al., 1977)

strengthens this link, for Pakaraimaea shares the stamen, pollen, calyx and many wood characters

of Monotoideae (though the wood rays are predominantly biseriate), yet has a generalised

Malvalian4 5-celled ovary, each cell ofwhich is 2 -4-ovulate: in several respects thereforethis South

American relict must be regarded as archaic within the family.
Another family, Sarcolaenaceae (Chlaenaceae),endemic in Madagascar, has often been claimed

to be a close relative of Dipterocarpaceae. MEISNER (1837) and BENTHAM & HOOKER (1862) had

already placed them close to that family; so did HUTCHINSON (1926) and METCALFE & CHALK (vol. 1
,

1950, 22). According to the studies of CAVACO (1952) and CAPURON (1970) they exhibit a far greater

diversity than mostly admittedin handbooks,covering almost allcharacters of Dipterocarpaceae, in

particular thoseof Monotoideae.

MAGUIRE et al. (1977) have pointed out that this family too has the indumentum and complex

petiolar anatomy characteristic of Malvales, but shares with Dipterocarpaceaealone in this order an

imbricatecalyx, 3-celled ovary (here Pakaraimaeais the exception), and absence ofpaired basal leaf

nerves; they also indicate that a distinct leaf nervation with looped intramarginal nerve, and a

1-2-layered hypodermis are shared by genera in both families; de Zeeuw (I.e.. 368) consideredthat

the wood anatomy more closely resembles that of Monotoideaeand Pakaraimoideaethan theirs

does even to Dipterocarpoideae; a resemblance to Tiliaceous wood exists too, but is more remote.

A preliminary anatomical study of Eremolaenaboinensis also confirmed the presence of tufted

hairs with a rosette ofglandular hairs at their bases and possibly ofpeltate scales on the twigs. The

anomocytic stomata, the bark anatomy, and the occurrence ofmucilagecells in the mesophyll, pith

and primary cortex together with the indumentum points to both Tiliaceous as well as

Dipterocarpaceous affinities. In thewood anatomy, however, Sarcolaenaceae much more resemble

Monotoideae of the Dipterocarpaceae than Tiliaceae: ray and fibre type agree well and most

importantof all Eremolaenashows vestured pits: a very important taxonomic character found in all

Dipterocarpaceae but not in Tiliaceae or other Malvales. METCALFE & CHALK say that the

Dipterocarpaceae and Sarcolaenaceae differ by the absence of resin ducts in the pith of

Sarcolaenaceae, but Monotes and Marquesia have not been examined in this respect, and could

equally well miss these. Though Sarcolaenaceae and Dipterocarpaceae could be considered to

represent differentfamilies, they appear to be distinctly allied at a higher level and couldwell belong
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or have been derived from the same ancient Tiliaceous matrix in Gondwanaland (MAGUIRE et al.,

1977).

History ofthe Dipterocarpaceae. In concluding the preceding chapters it is tempting to speculate
about the origin, dispersion, and development of this group in time.

The overriding contemporary concentration of dipterocarp species diversity of West Malesia

promptedauthors (from MERRILL, 1923, to MEHER-HOMJI, 1979) to suggest a Far Eastern origin for

the family. The fossil evidence is ambivalent; PRAKASH (1972) and LAKHANPAL (1974) discussed the

fossil history of Dipterocarpaceae. PRAKASH assumed an Asian origin for Dipterocarpoideae
,

but

LAKHANPAL leaned toward a Gondwanic origin of the whole family, an idea originating with

CROIZAT (1952). AUBREVILLE (1976) argued for a biphyletic origin, with Dipterocarpoideae of

Laurasian, and Monotoideae of Gondwanic provenance.

Accepting the principle of continental drift one could rather easily imagine, on the basis of

comparative anatomy and morphology, a southern Gondwana origin with the development of a

'Dipterocarpaceous ancestral stock' in a Gondwana-continent,possibly in the Upper Cretaceous.

This implies of course a tropical to at least subtropical climate in a period long after the

Angiosperms originated and had already strongly diversified.

The subsequent Atlantic split then provided the SouthAmerican continent with a section of the

dipterocarps of which Pakaraimaea
,

a generalised and in this sense archaic formwithin the family,

as the sole survivor; the reason why this West Gondwanaoffshoot didnot lead to a separate diverse

and derived branch must remain obscure.

Also primitive in several respects was the other offshoot Monotoideae, which remained in a

centralposition in tropical Africa where it is now represented with 2 genera and c. 40 spp. (with one

which may have recently invaded Madagascar). Possibly from this same ancestral stock another

plant family developed in Madagascar, viz Sarcolaenaceae as it seems Monotoideaeare their closest

allies.

The most successful 3rd offshoot was the Dipterocarpoideae of which the ancestors inhabited the

eastern tropical part ofGondwanaland. According to trustworthy fossils they were at least present

formerly in East Tropical Africa while Vateriopsis is a genus still foundin the Seychelles, a relict on a

surviving peak ofthe submerged part of the Deccan plate. Whether the Deccan plate sailed from

S.E. Gondwanaland to the Laurasian shores of the Tethys with the dipterocarp pilgrim fathers to

S.E. Asia on board remains to be confirmed by fossil evidence from the late Cretaceous or early

Oligocene ofIndia and East Africa, but the distributionand phylogenyof Vateriopsis, Vateria and

Stemonoporus strongly suggest that it did.

Probably not long after the Dipterocarpoideae reached S.E. Asia, which must have been by the

Oligocene according to the pollen records in Borneo, they rapidly diversified, as still shown by the

present wide representationand endemicity of supraspecific taxa in Ceylon. In all probability they

were already rain-forest constituents, as most are at present inCeylon, as they wouldalso have been

subject to oceanic (if more windy) conditions on a hypothetical rafted Indian subcontinent.

Migrating eastwards through S.E. Asia they finally invaded the Malesian area in the early

Tertiary, as testified by the Oligocene pollen record in Borneo. By the Miocene they had become

common, as shown by the abundanceof fossil woodand their appearance as a regular constituentof

the pollen record, and they have presumably retained this position till the present day.
In continental S.E. Asia they have come to thrive in both the everwet and seasonal regions. By

their capacity for gregariousness and high stature they have overwhelmed the mixed lowland

rain-forest and created the present majestic forest profile of the large islands ofWest Malesia.

ThePhilippines seem to have been close enough,and I would assume at least once connected with

western Sundaland, to receive a generous supply. I do not believe that we can conclude from

dipterocarp geography alone, though, that these islands have been intermittently invaded by

dipterocarps as MERRILL (1923) discussed at length, though this would be compatible with the

geomorphological instability of the region bordering the east of Wallace's line.

The land-connections between the Philippines and the Moluccas and New Guinea must have

been similarly inadequate and intermittentand apparently did not allowParashorea, Dipterocarpus
etc., to enter the East Malesian Province. The 4 genera in this province (Celebes, Moluccas, New

Guinea) are: Anisoptera, Hopea,Shoreaand Vatica. I accept DIELS'S contention (1922) that the few

dipterocarps of New Guinea represent a younger element in its flora, probably derived from the
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northwest by way of the Philippines, Celebes and Moluccas. It is noteworthy that in New Guinea

Hopea shows fairly high and probably young speciation.

In South Malesia there are only 5 genera present in Java with few (10) species, and in the western

Lesser Sunda Is. only 2 genera with 3 spp. This paucity is ascribed to severalcauses; the volcanicity
and long period of human habitation in the moist humid lowlands of Java precluded intensive

collection there by the early Dutch botanists; further east poor land connections played a part,

though much of the present distribution can be explained by the dry climatic conditions in the

lowlands, for the petering out of the family eastwards is correlated with increasing drought; there

appears to have been no capacity for development of drought-resisting species such as happened in

continentalS.E. Asia. It cannot therefore be safely concluded that South Malesia has not been a

source area or invasion track of dipterocarps to New Guinea, particularly ifthe fossil Shorearecord

from Timor is correct.

Finally, there appears to have been a considerable extinction of dipterocarps in the Deccan

Peninsula as shown by the range map (Fig. 2); Anisoptera and Dryobalanops have become extinct

there, as has the latter also in Java. Whether Parashorea has ever occurred in the Deccan is

uncertain, let alone the Bornean endemic genus Upuna.
The monotypic genus Upuna, endemic in Borneo, deserves special attention. It is primitive in

several respects, notably it superficially resembles the primitive genus Monotes of a different

subfamily while it shares a putative aril with the Ceylonese genus Stemonoporus and Vateriopsis of

the Seychelles. It is most closely allied however to the Malesian genus Anisoptera, and to a lesser

extent Cotylelobium and Vatica, especially in its wood anatomy. The presence, in Borneo, of Upuna

emphasises that the story of dipterocarp development on its way east is undoubtedly more

complicated than the simple panorama given above would imply, but the fossil record is

unfortunately meagre.

All these characters correlatemuch more closely however with the aseasonal humidregionof the

Mixed Dipterocarp forests and, ifwe accept the view that they are derived (see f.f.), we must also

accept the possibility that the subfamily originated in a seasonal tropical climate.

I firmly conclude from present knowledge of their reproductive biology, and inparticular ofthe

fruit dispersal, lack ofseed dormancy, ecology ofestablishmentand seedlingecology that the spread

of dipterocarps must be overland. This is compatible with the hypothetical reconstruction above:

the big Sunda islands, which were one continuous land area for most of the Pleistocene period are

richest in dipterocarps, while the Celebes-Moluccan area could only intermittently have provided
land bridges to convey the dipterocarps to New Guinea; its archipelagic geomorphology with

frequently interrupted,partial land bridges seems to have impeded migration and prevented many

genera from completing the course.
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Mai. For. Rec. 16 (1943); de Vriese, in Miquel, PI. Jungh. (1850) 80; Walpers, Ann. Bot. Syst. 1

(1848); Wettstein, Handbuch der systematischen Botanik ed. 4 (1935); Whitmore, the systematic

morphology of bark in the Dipterocarpaceae, Ph.D. thesis, Cambridge (1960).

Silviculture. The advanced silvicultural systems developedin Malaya are generally applicable

in western Malesian Mixed Dipterocarp forests and are already described exhaustively by

WYATT-SMITH (Mai. For. Rec. 23, 1963).

The principal silvicultural characteristics of dipterocarps in regions ofMalesia where they are of

economic importance are their absence of coppicing when mature, irregular gregarious flowering,

poor fruit dispersal, lack of seed dormancy, high moisture requirements combined with a need for

little litter and friable soil conditions at germination, the ability of saplings once established to

persist for a number of years in the understorey in deep shade but the need for moderate to

abundant light to effect rapid growth. Though species of the seasonal tropics have been successfully

propagated by rooted cuttings (Momose, 1978), species of the aseasonal zone have only been

propagated with difficulty in this way. These and other characteristics vary among species and

timber groups. Silvicultural methods have evolved partially in response to increased ecological

understanding, partially owing to changes in forest economics and especially in timber values and

labour availability and costs. Plantations and otherartificial regeneration are presently generally

too costly owing to the care required at and following germination and planting, and the necessity

for subsequent weeding. Though enrichment planting, i.e. the supplementing of natural regene-

ration by planting in specially opened gaps or lines in naturally regenerating forest, is sometimes

desirable owing to frequently patchy distribution of the preferred species it is doubtfully

economically justifiable until cheaper and simpler methods of propagation are developed. The

object of naturalregeneration is to simplify forest composition so that trees are mostly restricted to

a few economic species and the crop is ofapproximately even age. Originally improvement fellings

were undertakenin unfelled forest. Later, in Malaya, the canopy was opened up prior to felling to

ensure a satisfactory seedling crop at the time of felling; periodic low intensity fellings ensured

retention of seed trees; eventually this proved uneconomic. In the meantime the development of

improved preservation techniques combined with increasing labour costs to make the heavy

hardwood species, which generally require at least 100 years to reach timber size, uneconomic to

regenerate, favouring in particular the light red merantis that can be cropped on a cycle as short as

50-70 years.

Youngtrees larger than saplings are, as might be expected, poorly represented within the canopy

in the forests of the Malay Peninsulaand northernBorneo, andit is for this reason that the Malayan

UniformSystem of silviculture, which advocates a single clear felling every 50-70 years followedby

regeneration of seedlings already established on the ground, is practised there. The Philippine
Selection System, which advocates selective felling of large trees at approximately twice the



[ser. I, vol. 92Flora Malesiana286

frequency of the fellings in the Malayan system, therefore relies on the existence of an adequate

stock ofyoung trees to formeach successive crop. Thereis little quantitativepublished evidence that

this always exists, but ifit does it demonstrates a fundamentaldifferencein structure anddynamics
between Philippine and other Mixed Dipterocarp forests; this, if correct, may well be due to the

more open canopy which might be associated with frequent wind damage in the typhoon zone.

Adequateregeneration persists on the groundbetween fruiting years in thebetter forests, and this

is why the modern Malayan Uniform System relies on a single felling followed by more or less

vigorous poisoning ofundesirablespecies to create favourablelight conditions for those preferred.
The merantis and other light demandersare generally well able to survive beneath the ensuing dense

growthofweed trees and woody climbers and eventually overtop them though this is reported not

to be the case, or for the young trees to become misshapen as a consequence, on the most fertilesoils

where climbers are particularly dense, as in parts of E. Borneo. Under drierconditions, as on high

ridges and sandy soils, less rigorous poisoning is essential; in Sabah and elsewhere where labour

MIQ. Tawau, Sabah, Kalabakan concession; tree 48 m tall, 80

cm diam. at 1½ m (Photogr. G. H. S. WOOD).

Hopea dryobalanoidesFig. 13. Cutting timber of



1982] DIPTEROCARPACEAE (AshtOn) 287

shortages exist poisoning is often not undertakenyet the new crop is claimed still to besatisfactory.
The system has to be used intelligently and modifiedaccording to local circumstances to succeed; it

is ideal for the most productive lowland forests but for many others, especially many hill forests, a

satisfactory system is still awaited. In the meantime present overexploitation of the Mixed

Dipterocarp forests and abandonment of silvicultural operations is bound to lead to a future

hardwood shortage at a time when a glut in agricultural export crops is predictable; then drastic

price reversals will favour those who have maintainedan adequate natural, or more especially

silviculturally improved, forest estate.

Uses. Timber. Fig. 13-14. Presently the medium or light weightpinkish or reddish hardwoods

known as red mĕranti (Mai.), redsĕraya (Sabah) or red luan (Philippines) are the chiefexport timber

in Malesia; they are produced by Shorea sect. Rubella, Brachypterae, Pachycarpae, Ovalis and

Mutica. They are used chiefly for light construction, furniture etc., but also for veneers. They are

liable to fungal attack in contact with the ground and do not take preservatives easily, though

slraya (Shoreaspp.).Fig. 14. Forest ranger AMPON standingnear logs of red and yellow Kalabakan concession,

Tawau, Sabah (Photogr. G. H. S. WOOD).
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preserving their shape well on drying owing to their interlocked grain; they vary greatly in density
between species, and sometimes within(S. albida). A similar timber, yellow mĕranti from Shorea

sect. Richetioides, is a less attractive tawnyyellow and less valuable. Thewhitish timberofwhite luan

or white sĕraya (lighter Parashorea spp., especially P. malaanonan in Sabah and the Philippines) is a

major veneer wood; so also are the similar but siliceous white mĕranti or mĕlapi (Sabah) derived

from Shorea sect. Anthoshorea, and the equally siliceous mersawa (Mai.), pĕnggiran (Sabah), or

palosapis (Philippines) derived from Anisoptera spp. Kapur, from Dryobalanops,
is a popular pale

brown light hardwood.Previously the durableheavy hardwoods were valued, but growth rates are

too slow (see silviculture), extraction and milling too costly. Chĕngal (Neobalanocarpus) ofMalaya

was celebrated for its durability and favoured by the Malays for boat as well as house building.
Balau or rèsak (Mai.), guijo (Philip.) or selangan batu (Borneo), derived from Shorea sect. Shorea

yield valuableheavy hardwoods for heavy constructionand decking. Other such heavy hardwoods

are derived from the larger Vatica andCotylelobium known as rèsak (Mai.) and narig (Philip.), some

Hopea known as chengal, mengerawan, giam (Mai.), yakal (Philip.), and from Upuna, called upun

batu or penyau (Mai.).

Fat. The fruit of many Shoreas, and sometimes also Dryobalanops, have been boiled as a

vegetable by villagers in many countries.The fruitof Shorea sect. Pachycarpae, and also

S. sumatrana,

S. seminis.

S. palembanica, S. scaberrima, S. hemsleyana, S. macrantha, S. singkawang and

sometimes other species are collected and exported. The seed contains up to 70% fat; the fat is

similar to cocoa butterbut has a higher melting point and is favoured in Europe for manufacturing
chocolates and cosmetics, and in the past for soap, candlesand tallow. In Borneo the fat was used

for cooking, being stored as a stick owing to its high melting point. Soaking the seed in water

Fig. 15. Slash and resin drippings of Hopea sangal KORTH. Brunei (Photogr. ASHTON).

Fig. 16. Tappingof resin (damarsibosa) in trunk of K. & V. New tap-holes filled with white resin

in rows between older ones; with forest officerVERHOEF. Sumatra, distr. Baros, Kp. Sioidang (Photogr. J. BURER,

1937).

Shorea javanica
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increases the fat content as well as killing predators and those treated in this way (Black Pontianaks

of trade) are consideredthe best. The pericarp has a low nutritionalvalue as animal food. The trees

are rarely grown in plantation owing to the irregularity of fruiting, but could prove a major

commodity if this problem were solved.

Resin. Fig. 15-16. The oleoresin of Dipterocarpus (gurjun oil of India; kanyin oil of Burma,

minyak kĕruing of western Malesia), destructively tapped by wounding and firing the bark and

sapwood, is still used locally for caulking and varnish, being formerly anexport commodity; it dries

very slowly. The clear crystalline resins of Neobalanocarpus and several Hopeas (damar mata

kuching) were formerly valued forvarnish manufacture. The resin ofShorea is inferior, thoughused

locally for tallow.

Camphor. Dryobalanops aromatica, and to a lesser extent D. lanceolata and D. beccarii yield a

crystalline camphor which was being tradedby Arabs in the 6th century and was already mentioned

by MARCO POLO in 1299. The trade centred on the gregarious D. aromatica forest ofNorth and East

Sumatra and Johore; it was sought from hollows within the trunks by drilling into the wood and

smelling; the trees were felled and chopped up to facilitate extraction. As few trees yielded any

quantity the search was conducted with great mystery and a cult developed involving rites of

exorcism and a camphor language to confuse malignant spirits. The other two species were tapped

simply by drilling and scraping the wounds. Besides being exported the camphor was used for

manufacturingperfume,incense and for embalming.Dryobalanops camphor is distinguished from

others by the presence of d. borneol.

Other minor uses. The bark ofmany species is used locally for building the walls offarm huts, and

the leaves oflarge-leaved dipterocarps provide thatch. Charcoal, prepared from the resin ofseveral

species, especially in Shorea sect. Richetioides was used for blackening teeth when this was

fashionable. Thebark of some Vatica and Hopea spp. was once used as ‘laru’, to prevent frothing

during the boiling of Arenga syrup for sugar manufacture, and to arrest fermentation of

toddy.

Selected literature: General: BURKILL, Diet. PI. (1935) 162, 238, 284, 1187, 1254, 1663, 2222;

HEYNE, Nutt PL ed. 2 (1927) 1093; MEIJER-DREES, Tectona 32 (1939) 954, 968, 986; MOMOSE, Mai.

For. 4 (1978) 219.— Timber: den Berger & Endert, Meded. Proefst. Boschw. 11 (1925) 98;

Desch, Mai. For. Rec. 14(1941); Pearson & Brown, CommercialTimbersof India (1932); Reyes,

Techn. Bull. 7, Philip. Dept. Agr. (1938); Tamesis & Aguilar, Dept. Agr. Nat. Res. Pop. Bull. 44

(1935).- Fat: ANDERSON in Williamset al., S.E. Asian plant genetic resources, Bogor (1975) 217;

Bal, Landb. 9 (1933) 211; Rowaan, Landb. 13 (1937) 314; Indische Mercuur 60, 27 (1937) 416;

Smythies, Sarawak Gaz. 84,1206(1958) 146.
—

Resin: Buckly, Mai. For. Rec. 11 (1932);Endert,
Tectona 2, 28 (1935) 248; Fontanoza, Philip. J. Sc. 54 (1934) 77; Parus, Bijdr. Kermis

Oost-Indische Damarhars, Leiden (1933); Rappard, Tectona 30 (1937) 897; Sasaki, Mai. For. 43

(1980) 290 (seed storage and germination); Schuitemaker, Tectona 26 (1933) 229; Tamari, F.R.I.

Research Pamphlet 69 (1976); Tang & Tamari, Mai. For. 36 (1973) 38.

Notes. 1. The herbarium identification of dipterocarps must remain difficult, mainly for the

reason that besides leaves also fruit and flowers are required.
The generic key is largely based on sterilecharacters and thoseof fruit; I have added an additional

key to field groups which may be useful especially in the field.

Speciesofthe genera Cotylelobium, Dipterocarpus, Dryobalanops, Parashorea and Vatica arealso

largely keyed out by means ofsterile characters together with fruit. So are the species ofthe large

genus Hopea, but in this key there are several leads, mostly for a few species, in which flowers are

required.
In the largest genus, Shorea, leaf characters alone are only diagnostic at sectional level for

Richetioides. Though bark and leaf characters together can provide a basis for keying out the vast

majority of Malesian species, sections — and hence species — are impossible to key reliably
without the valuable sectional characters provided by the former. This is because the combination

ofontogenetic and phenotypic variability in leaf characters of these emergent trees, combined with

the great number of species, makes it impossible to construct a key on this basis though the

experienced taxonomist can still identify most by careful matching with named material, based on

his knowledge ofthe intricate combinationof subtle features by which the leafof each species may

be diagnosed at least when mature. In this genus flowers provide invaluable sectional, and in some
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sections species characters, but fruit are only of limited value particularly for distinguishing the

species with short fruit sepals from the rest.

I do not believe, therefore, that the dichotomous key provides a practical means of identifying
sterile material in the larger genera.

In the forest it is a different matter, as SYMINGTON SO excellently demonstrated. His, and all

subsequent, keys to sterile material include the field characters of bark and wood. Such keys are

practicable mainly on a provincial basis; they already exist for West and East Malaysia

(SYMINGTON, 1943; MEIJER & WOOD, 1964; ASHTON, 1968); all but a handfulof Bornean species are

included in the latter two. They are not appropriate to a regional monograph, and this account

therefore aims to provide the sound taxonomic base upon which forest botanists can build.

The species of Anisopteraand Shorea are here thereforemainly keyed out on sterile characters

and flowers, thoughin Shorea there are a number of leads, mostly for a few species, for which fruit is

required.
it would be animpossible task to frametwokeys for each genus, onebased on flower, theother on

fruit characters: in Vatica and Dipterocarpus, for instance, keys based on sterile characters and

flowers are impossible, while in Shoreareliance on either flower or fruit alone wouldbe impossible

(unless bark characters were included) though the key based on flowers would approach

completeness. A reliable key based entirely on vegetative characters visible in the herbarium seems

out of the question.
It is a rather unfortunatesituationwhich we have toaccept. Also localkeys for the variousislands

would not bring much solution, since each of the three large Sunda islands harbours so many

species.
2. As far as the vernacular names are concerned, I have selected only a limitednumber, as thereis

much overlapping.
3. BRANDIS, DYER, SYMINGTON, VAN SLOOTEN, I myself, and some otherauthors have entered in

their works quite a numberof unpublished names in the synonymy; they were not rarely taken up

from herbarium labels where they were put from provisional identifications. They have here only

been taken up if they were also taken up in the Index Kewensis.

4. As to the spelling of sectional and subsectional epithets I have adhered to priority of the

original epithet given, which was either in the plural or singular.

KEY TO THE GENERA

1. Fruit calyx lobes valvate, not incrassate at base. Chromosome number x = 11. Tribe DIPTEROCARPEAE.

2. Base ofcalyx united into a tube enclosing at least the basal half of the nut.

3. Connectival appendages stout, tapering, at most 1
3

x length of anthers to long-filiform. Nut free.

Innovations not lepidote. Leaf without prominent intramarginalnerve; vernation plicate. Fig. 17-20

1. Dipterocarpus

3. Connectival appendagesslender, at least 2 x length of anthers. Nut adnate tocalyx tube. Innovations and

leaf beneath densely peltate lepidote. Leaf with prominent looped intramarginalnerve; vernation not

plicate. Fig. 27, 30 2. Anisoptera

2. Base ofcalyx not as above.

4. Branching of inflorescence truly cymose. Stamens at least 25. Fruit triangularin section. Fig. 33-34

3. Upuna

4. Branching of inflorescence racemose or subcymose. Stamens not exceeding 15. Fruit terete on section.

5. Anthers linear, setose along the lateral margins. Style at least 2 x length ofovary. Leaf with distinct looped

intramarginal nerve. Fig. 37, 40 4. Cotylelobium

5. Anthers broadly oblong to subglobose, glabrous.Style less than 2 x length ofovary. Leaf without looped

intramarginalnerve. Fig. 41-42 5. Vatica

1. Fruit calyx lobes +imbricate and with a distinctly incrassate central swelling at base. Chromosome number

x =7. Tribe SHOREAE.

6. Fruit calyx lobes all aliform, subequal, or all sort; fusing into a shallow cup at base. Nervation densely

parallel. Fig. 48, 50 6. Dryobalanops

6. Fruit calyx sepals not as above, unequal if aliform or short and subequal. Nervation not as above.

7. Fruit sepals aliform, unequal, narrowly imbricate. Nut globose, verrucose, lenticellate. Vernation plicate.

Fig. 54, 57 7. Parashorea

7. Fruit sepals prominently imbricate. Nut ovoid, smooth. Vernation not plicate.
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8. Stamens 15; anthers linear-lorate,with very short terminal connectionalappendages.Fruit sepals short,

subequal. Fig. 60, 61 8- Neobalanocarpus

8. Not as above.

9. Fruit calyx with 2 aliform and 3 short sepals; if they are all short and subequal then identifiable only by

sectional characters of the flower. Fig. 62-76 9. Flopea

9. Fruit calyx with 3 aliform and 2 short sepals, rarely 5 aliform, unequal;if they are all short and subequal
then identificable only by sectional characters of the flower. Fig. 77-116 10. Shorea

FIELD KEY TO PRINCIPAL FIELD GROUPS

1. Nerves curving round towards the margin and anastomosing to form a distinct intramarginalnerve.

2. Bark surface at first smooth, becoming scaly and distinctly scroll-marked, inner bark homogeneous pale

brown. Leaf tertiary nerves indistinct; main nerves slender, hardly raised, petiole not swollen at base of

lamina, not geniculate. Leaf undersurface lepidote 4. Cotylelobium

2. Bark surface irregular section fissured, flaking but not scroll-marked; inner bark distinctly tangentially
laminated. Leaf tertiary nerves scalariform, well spaced, distinct; main nerves+ prominent; petiole swollen

at base of lamina, geniculate. Leaf undersurface densely lepidote 2. Anisoptera

1. Not as above.

3. Fresh leaves on crushing and cut wood +aromatic; leaf nervation parallel, nerves equal

6. Dryobalanops

3. Fresh leaves on crushing and cut wood smelling resinous, but not aromatic; nervation not as above.

4. Bark with large pale warty lenticels more or less densely dotted over the surface, or arranged in groups,

more rarely in lines; leaf nerves straight, curving round only near the margin, usually distinctly undulate

between each nerveowing to the slight persistence ofthe plicate folding in bud.

5. Bark surface yellowish to orange-brown or rust, rarely pink-brown, more or less smooth or flaky;
terminal leaf buds prominent, stipule scars amplexicaul; petiole distinctly swollen at base of leaf; leaf

coriaceous, not lepidote 1. Dipteroearpus

5. Bark surface mauve-brown to dark purplish brown or tawny brown; more or less closely shallowly

fissured, later flaking in small oblong pieces; petiole not or hardly swollen at base of leaf; terminal

buds usually small (excl. P. macrophylla); stipule scars short (excl. P. macrophylla, P. malaanonan);leaf

thin, white-lepidotebeneath at least in saplings and seedlings, frequently so in mature trees

7. Parashorea

4. Lenticels small, usually inconspicuous; leaf nerves+ curved from their bases; leaf not folded,vernation not

plicate.

6. Base cordate; leathery leaf undersurface with a dense felt of white hairs, with darker, pale brown,

nervation; bark surface dark chocolate-brown, closely fissured and flaking; buttress low, rounded

3. Upuna

6. Leaf not cordate at base, or, if cordate, without white tomentose undersurface.

7. Buttresses low, rounded; bark surface smooth, pale grey-brown; innner bark homogeneous cream to

pale brown; wood close textured, ray ends not glistening on tangential surface; leaf tertiary nerves

generally reticulate, not drying black 5. Vatica

7. Bark surface, if smooth, chocolate and grey dappled and with thin buttresses; or, if pale brown, wood

not dense, ray ends glistening on tangential surface; leaf tertiary nerves scalariform, or, if reticulate,

drying black.

8. Leaf nervation dryobalanoidor subdryobalanoid. Fig. 64b-c many 9. Hopea

8. Leaf nervation not as above 8. Neobalanocarpus, some 9. Hopea, 10. Shorea

(For distinction between these and their sections, see other keys.)

1. DIPTEROCARPUS

GAERTN./. Fruct. 3 (1805) 50; BL. Bijdr. (1825) 223; DC. Prod. 16, 2 (1868) 610;

DYER, Fl. Br. Ind. 1 (1874) 294; J. Bot. 12 (1874a) 101, 152, t. 143-145, inch sect.

Sphaerales, Angulati, Tuberculati, Alati et Plicati DYER, I.e. 102, 103, 105, 107;

Vesque, C. R. Ac. Sc. Paris 78 (1874) 625; J. Bot. 12 (1874) 149; Burck, Ann.

Jard. Bot. Btzg 6 (1887) 194; Heim, Rech. Dipt. (1892) 24; Brandis, J. Linn. Soc.

Bot. 31 (1895) 24; Gilg in E. & P. Pfl. Fam. ed. 2, 21 (1925) 250; L. G. den

Berger, Hand. Ned. Ind. Natuurwet. Congr. Batavia (1926) 400; Sloot. Bull.
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Jard. Bot. Btzg III, 8 (1927) 263; Heyne, Nutt. PI. ed. 2 (1927) 1093; Parker, Ind.

For. Rec. 16, 1 (1931) 1; Burk. Diet. (1935) 838; Foxw. Mai. For. Rec. 10 (1932)

56; Philip. J. Sc. 67 (1938) 245; Sym. Mai. For. Rec. 16 (1943) 153; Browne, For.

Trees Sarawak & Brunei (1955) 102; Smitinand, Thai For. Bull. 4 (1958) 1;

Ashton, Gard. Bull. Sing. 20 (1963) 233; Backer & Bakh./. Fl. Java 1 (1963)

328; Meijer & Wood, Sabah For. Rec. 5 (1964) 230; Ashton, Man. Dipt. Brunei

(1964) 16; ibid. Suppl. (1968) 6; Gard. Bull. Sing. 31 (1978) 5; Smitinand, Thai

For. Bull. (Bot.) 12 (1980) 24. - Oleoxylon Roxb. Trans. Soc. Arts London 23

(1805) 413; Wall. Cat. (1828) n. 953, nomen. — Pterigium CORREA, Ann. Mus.

Paris 8 (1806) 397, p.p., quoad i
P. costatum (GAERTN./.) CORREA; ENDL. Gen. PI.

(1840) 1013('Pterygium’). -Mocanera BLANCO, Fl. Filip. ed. 1 (1837) 446, P.P.,

quoad M. verniciflua BLANCO. Duvaliella HEIM, Bull. Mens. Soc. Linn. Paris 2

(1892) 1011.— HeimiatomaPIERRE, Fl. For. Coch. 4 (1892) t. 259. Fig. 17-26.

Medium-sized to large trees with thick, rounded, usually small and concave,

sometimes tall and straight buttresses. Crown usually relatively narrow, even or

irregular (not cauliflower-shaped), dome-shaped, frequently rather flat, open,

with a few large strongly ascending twisted branches. Bark surface pale or dark

grey to orange-brown, sometimes pink-brown; appearing smooth, shallowly

patchily flaked; or appearing square-section fissured, shaggy, with persistent

oblong flakes; + prominently densely warty lenticellate. Twigs variable, stout or

slender, terete or compressed, glabrous or tomentose; with distinct, usually
swollen and pale, amplexicaul stipule scars. Stipules large, hastate to lorate,

obtuse, ± succulent, caducous, characteristically carpeting the forest floor in the

growing season. Leaves coriaceous, rarely thin, margin usually sinuate towards

the apex; nerves prominent beneath, straight, curved only towards the margin,
with traces of the plicate vernation remaining persistently between them, giving

the lamina a corrugated appearance (cf. Parashorea); tertiary nerves scalariform;

petiole distinctly geniculate, stout. Inflorescence racemose, short, stout, zig-zag,

few-flowered, somewhat irregularly sparingly branched; bracts as stipules but

smaller, fugaceous. Flowers large. Fig. 18. Buds ellipsoid. Calyx unitedround the

fruit into a tube, but not fused to it; lobes valvate: 2 long, oblong to spatulate,

± distinctly 3-nerved, and 3 short, or all 5 short. Petals large, narrowly oblong,

strongly contorted, loosely cohering at base on falling, cream with a prominent

pink stripe down the centre. Stamens 1 persisting at first in a ring round the

ovary after the petals fall; filaments of variable length, broad, compressed,

connate at base, tapering apically, latrorse, with 4 pollen sacs, the inner 2

somewhat shorter than the outer 2; appendage to connective short, stout to long

filiform, slender, glabrous. Ovary enclosed in the calyx tube, the apex ovoid to

conical, shortly tomentose; stylopodium cylindrical to filiform, shortly tomen-

tose, narrowing gradually or abruptly into the glabrous filiform style. Fruit large.

Fig. 17. Calyx tube becoming ± distinctly constricted into a distal neck as the nut

expands; lobes as in flower, but greatly expanded; nut ovoid, tomentose with a

short acute apical style remnant. Germination hypogeal, the intricately folded

subequal cotyledons remaining within the fruit and the plumule freeing itself by

elongation of the cotyledonary petioles; seed sometimes albuminous at germina-
tion.



2931982] DIPTEROCARPACEAE (Ashton)

Distr. About 69 spp., in Ceylon, India, Burma, Thailand, Indochina, and Yunnan and 53 or 54 species in

Malaya, Sumatra, Java, Bali, Sumbawa, Borneo, Philippinesand intervening islands. Fossil records from the

Tertiary in E. Africa. Fig. 19.

Ecol. Evergreen forests and savannawoodland below 1400 m. Some species become semi-gregarious onriver

banks oralluvium (D. apterus, D. elongatus), podsols (D. borneensis), ridges (several species) and semi-evergreen
forest of seasonal climates (D. gracilis, D. costatus). Seedlings mostly require high light intensities for survival;
the genus is least common in dense valley forests.

Anat. One of the most clearly defined genera in the family; twigs with many resin canals, in 1-2 concentric

rings, in the outermargin of the pith; leaf traces 3, arising in the distal j of each internode with 12 stipule traces;

distal end ofpetiolewith 1-3 semicircles ofvascular bundles, each with a resin canal, closed by anadaxial bar of

collateral vascular tissue.

Taxon. The genus has since DYER (1874a) habitually been divided into five sections on the basis of the fruit

calyx tube; Sphaerales (tube round in cross-section); Tuberculati (with 5 distal tubercles); Angulati(5-angled);
Alati (5-winged) and Plicati (5-winged with the wings proliferated into folds thus obscuring the tube). These

characters are not only uncorrected with others, and thus do not appear to define natural groupings, but are

inconsistent evenwithin single species. Thus for example the winged fruit calyx tube of D. zeylanicus THW. is

frequently angled, even smooth; the tuberculate fruit of D. costulatus and D. kunstleri are sometimes distally

winged; theangled fruit of D. globosus is sometimes merely obscurely tuberculate and the narrowly winged fruit

of D. fagineus is sometimes hardly more than angled, while the wings of that of D. sublamellatus are partially
folded and place it in an intermediate position between Alati and Plicati. These sections are not therefore

adopted in this account (cf Gard. Bull. Sing. 20, 1963, 234).
Uses. Light to medium timbers absorbing preservatives readily; used for railway sleepers and heavy

construction. The oleoresin is tapped in the semi-evergreen forests of Indochina and Burma, and sometimes

elsewhere, for varnishes and tallow, but cutting into the bole and wounding the tissues by burning.
Note. Following Rec. 75A of the Code I have treated the genericname as masculine, and not as feminine as

VAN SLOOTEN did.

KEY TO THE SPECIES

(sp. 54. D. orbicularis excepted)

1. Mature fruit calyx tube spherical, not angled, ribbed, tuberculate or winged.

2. Fruit calyx lobes vestigial, subequal 1. D. tempehes

2. Fruit calyx lobes unequal, 2 expanded, aliform.

3. Fruit calyx tube verrucose-lenticellate 2. D. verrucosus

3. Fruit calyx tube smooth.

4. Stamens 15 3. D. crinitus

4. Stamens at least 20.

5. Shorter fruit calyx lobes less than 7 mm long, not recurved or revolute. Stamens 25 . 4. D. caudiferus

5. Shorter fruit calyx lobes at least 8 mm long, prominently recurved and revolute. Stamens 30.

6. Twigs and buds densely ferruginoustomentose.

7. Leaf blade glabrescent 5. D. validus

7. Leaf blade persistently tomentose beneath.

8. Leaves 8—15 by 4-10 cm; tomentum short . 6. D. gracilis

8. Leaves 17-32 by 8-17 cm; tomentum long, tufted 7. D. baudii

6. Twigs and buds buff or golden tomentose or glabrous.

9. Leaf undersurface shortly densely persistently buff pubescent 8. D. obtusifolius

9. Leaf undersurface sparsely caducously pubescent or glabrous.

10. Nerves at most 14 pairs.

11. Petiole at least 4 cm long. Fruit calyx tube ellipsoid 9. D. rotundifolius

11. Petiole shorter than 4 cm long. Fruit calyx tube globose or turbinate.

12. Leaf bud persistently pubescent outside.

13. Leaf to 19 by 9 cm, ovate. Petiole 2.3-2.8 cm long. Twig persistently densely goldenpubescent
10. D. chartaceus

13. Leaf to 13 by 5 cm, elliptic caudate. Petiole at most 2.5 cm long. Twig+ glabrescent

11. D. caudatus

12. Leaf bud glabrous outside.

14. Inside of stipules densely pubescent. Nerves at most 11 pairs 12. D. kerrii

14. Inside of stipules glabrous. Nerves at least 11 pairs 13. D. hasseltii

10. Nerves at least 16 pairs.

15. Fruit calyx tube subglobose 14. D. retusus

15. Fruit calyx tube obturbinate 15. D. littoralis
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Fig. 17. Fruits in Dipterocarpus. All x ½. — A. D. cornulus DYER. — B. D. grandiflorus (BLCO) BLCO. —
C. D.

acutangulus VESQUE. — D. D. kunstleri KING. — E. D.pachyphyllus MEIJER. —
F. D. elongatus KORTH. — G. D.

mundus SLOOT.
— H. D. retusus

MUJIN 39208, F S 15131,G S 19046, H KOSTERMANS 18730).

BL. (A KEP 77290, B anon. L sheet 955-159-403, C BNB 4890, D A 3705, E
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1. Mature fruit calyx tube angled, ribbed, tuberculate or winged.
16. Fruit calyx tube narrowly elliptic-obovoid, with prominent, sharp or narrowly rounded ribs or wings

typically confined to the distal half and + terminating in tubercles. Leaf bud slender, falcate, densely

minutely greyish stellate puberulent 16. D. kunstleri

16. Not as above.

17. Fruit calyx tube spherical, but with 5 +prominent apical protuberances below the neck.

18. Fruit calyx tube ovoid 17. D. applanatus
18. Fruit calyx not ovoid.

19. Leaves with 11-16 pairs of nerves.

20. Leaf beneath pale ochraceous pubescent 18. D. rigidus

20. Leaf beneath glabrous.

21. Stipules pruinose outside, otherwise glabrous 19. D. costulatus

21. Stipules tomentose outside 20. D. globosus
19. Leaves with more than 18 pairs of nerves.

22. Fruit calyx with 2 lobes aliform, more than twice as long as tube.

23. Leaf beneath glabrescent 21. D. humeratus

23. Leaf beneath densely cream lepidote 22. D. cumulus

22. Fruit calyx lobes subequal, vestigial 23. D. elongatus

17. Fruit calyx tube + persistently angled, ribbed or winged.
24. Fruit calyx tube with 5 wings continuingfrom base to apex, greatlyproliferated and intricately folded,

obscuring the tube itself.

25. Leaf nervation beneath persistently yellow-brown hirsute. Twigs terete ...

24. D. lamellatus

25. Leaf nervation beneath glabrous. Twigs compressed.

26. Leaves ovate-lanceolate, margin revolute. Nerves 15-20 pairs. Petiole stout, tomentose

25. D. lowii

26. Leaves broadly ovate, margin not revolute. Nerves 10-12 pairs. Petiole slender, glabrous
26. D. pachyphyllus

24. Fruit calyx tube with 5 angles, ribs or wings, straight or undulate but not intricately folded.

27. Fruit calyx tube at least lj times as long as broad, distinctly ellipsoid.
28. Calyx tube angled rather than winged.

29. Leaves large, at least 15 cm long.
30. Leaves suborbicular. Nerves 9-12 pairs 27. D. confertus

30. Leaves ovate or elliptic. Nerves 24-30 pairs 28. D. dyeri

29. Leaves small, not exceeding 4 cm long.

31. Stamens 15. Leaf undersurface glabrescent 29. D. fagineus

31. Stamens 23-25. Leaf undersurface puberulent 30. D. cinereus

28. Calyx tube distinctly winged.

32. Fruit calyx tube densely pale buff puberulent,with very narrow undulate wings.

33. Nerves 6-8 pairs 31. D. semivestitus

33. Nerves 16-20 pairs 32. D. oblongifolius

32. Fruit calyx glabrous, wings ifnarrow straight.

34. Wings of calyx tube at least 8 mm wide, prominent.

35. Stamens 30 33. D. grandiflorus

35. Stamens 15.

36. Young twig, petiole and bud glabrous 34. D. glabrigemmatus
36. Young twig, petiole and bud pubescent 35. D. palembanicus

34. Wings of calyx tube at most 6 mm wide, narrow

37. Calyx tube wings most prominent in the distal half.

38. Calyx tube wings continuous from base to apex.

39. Leaf bud buff velutinate. Leaf undersurface sparsely so. Flower unknown 36. D. fusiformis

39. Leaf bud and leaf glabrous. Stamens 15 37. D. mundus

38. Calyx tube wings+ absent in basal j of tube. Stamens 25. Leaf undersurface and bud pubescent

38. D. borneensis

37. Calyx tube wings not as above. Stamens 15 39. D. nudus

27. Fruit calyx tube less than times as long as broad,broadly ellipsoid to globose (sometimes with the

wings decurrent with the pedicel and thus appearing narrowly ellipsoid).

40. Fruit calyx tube persistently pubescent.
41. Leaf and petiole glabrous 40. D. geniculatus
41. Leaves undersurface and petiole persistently tomentose.

42. Nerves at most 14 pairs 41. D. costatus

42. Nerves at least 15 pairs 42. D. conformis
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Fig. 18. Flower details in Dipterocarpus. All x 5. — D. verrucosus

inner sepal, both from inside, C1. stamens from outside, C2. stamens from inside, C3. older stamen, D. pistil

(JACOBS 5461).

FOXW. exSLOOT. A. Bud, B1. outer sepal, B2.
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40. Fruit calyx tube glabrescent.
43. Fruit calyx tube angled rather than winged 43. D. acutangulus
43. Fruit calyx tube distinctly winged.

44. Wings of calyx tube exceeding 10 mm wide.

45. Leaves glabrous. Wings of calyx tube not decurrent with pedicel 44. D. sublamellatus

45. Leaves densely tomentose beneath. Wings of calyx tube decurrent with pedicel.
46. Leaves prominently cupped 45. D. concavus

46. Leaves applanate 46. D. stellatus

44. Wings ofcalyx tube at most 9 mm wide.

47. Leaves obtuse, broadly obovate, obtuse or retuse 47. D. sarawakensis

47. Leaves not as above.

48. Wings of fruit calyx tube not continuous to base. Leaves large.... 48. D. coriaceus

48. Wings of fruit calyx tube continuous to base. Leaves medium-sized.

49. Wings of fruit calyx tube broadest distally, to 9 mm broad. Leaves prominently cuspidate

49. D. cuspidatus

49. Wings of fruit calyx tube not broadest distally. Leaves not cuspidate in mature trees.

50. Wings of calyx tube less than 3 mm wide, very narrow.

51. Leaves at most 10 by 4.5 cm 50. D. eurynchus
51. Leaves 10-19 by 4.5-9.5 cm 51. D. ochraceus

50. Wings of calyx tube to 8 mm wide, prominent.

52. Parts glabrous but for ovary 52. D. perakensis

52. Buds, twigs, petioles and nervation beneath densely persistent ochraceous pubescent
53. D. philippinensis

1. Dipterocarpus tempehes Sloot. Reinwardtia 5

(1961) 468, f. 4; Meuer & Wood, Sabah For. Rec. 5

(1964) 270, f. 43B; Ashton, Man. Dipt. Brun. Suppl.

(1968) 18, f.3.

Twigs, leaf bud, stipule outside, and petiole very

shortly densely evenly buff pubescent, leaf nervation

beneath and stipule within sparsely so; nervation

above caducously so. Twigs to 2 by 4 mm 0 towards

the compressed apices, much branched, slender,

becoming terete; stipule scars slender, dark. Bud to 12

by 3 mm, slender, lanceolate, acute. Stipule to 8 by 1.2

cm, lorate, acute. Leaves 6-12 by 3.5-8 cm, broadly

elliptic to obovate, thickly coriaceous, with broadly
cuneatebase and acute to shortly abruptly acuminate

apex; prominently persistently folded between the

9-12 pairs of sharply ascending nerves; nerves at

35-40°; tertiary nerves very slender, densely scalari-

form;petiole 1-2 cm long, short, drying densely bun

pubescent. Racemeto 2.5 cm long, very short,axillary,

terete, densely shortly evenly buff pubescent, un-

branched, bearing to 3 distichous flowers. Flower bud

to 3 by 0.8 mm. Calyx and corolla typical, calyx

glabrous. Stamens c. 30, somewhat shorter than

anther; anther narrowly oblong, tapering into the

acicular appendage; appendage as long as anther,

prominent. Ovary ovoid, pubescent; style filiform,

pubescent except in the apical 1/3. Fruit pedicel
vestigial. Calyx glabrous; tube to 4 by 4 cm, turbinate,

with prominentbut unraised pale lenticels; calyx lobes

vestigial.

Distr. Malesia : Borneo (Kapuas valley, Sarawak

west of the Niah R., E. Sabah south to Kutei).

Ecol. Locally abundant, fresh water swamps
and

stream banks, clay rich alluvium.

Vern. Kĕruingtĕpayan, k.
asam, karup, bajan,bajan

uhit, lempehes.

2. Dipterocarpus verrucosus Foxw. ex Sloot. Bull.

Jard. Bot. Btzg III, 8 (1927) 293; Sloot. in Merr. PI.

Elm. Born. (1929) 201; Foxw. Mai. For. Rec. 10

(1932) 71; Sym. Mai. For. Rec. 16 (1943) 189, f. 84B,

85; Browne, For. Trees Sarawak & Brunei (1955) 111;

Ashton, Man. Dipt. Brun. (1964) 46, f. 6-7, pi. 6

(stem); ibid. Suppl.(1968) 19;Meijer&Wood,Sabah

For. Rec. 5 (1964) 272, f. 3C, 43A.
— Fig. 18, 20.

Twig, petiole, midrib and nerves beneath densely

caducous minute adpressed tufted gold-brownpubes-
cent; leaf bud and raceme densely, stipules sparsely,

persistently so. Twig 1.5-3 mm 0 apically, terete or

slightly compressed; amplexicaul scars slightly
swollen. Bud to 12by 2-3 mm, acute, narrowly falcate

to narrowly conical. Stiplule to 8 by 0.8 cm, narrowly

Fig. 19. Density map of in Malesia.

Above the hyphen the number ofendemics, below the

hyphen the number of non-endemics.

Dipterocarpus
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Fig. 20. Dipterocarpus verrucosus SLOOT. a. Terminal bud and leaf of 7½ m high sapling, b. young inflorescence

with stipules, c. stipules outside hairy, inside glabrous, d. older inflorescence without stipules, e. fruits, f. nut.

All x ½ (a S 20286, b-c KEP 105026, d KEP 105157, e-f NT 429).
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oblong, obtuse. Leaves 6-12 by 3.5-6 cm, ovate,

coriaceous; base cuneate; apex subacute or with to 5

mm long acumen; nerves 9-14 pairs, prominent, well

spaced, at c. 40°-50°; tertiary nerves well spaced,
+ sinuate;petiole 1.2-2 cm long, geniculate. Raceme

to9 cm long,axillary, unbranched orsingly branched,

terete. Flower buds to 25 by 12 mm, fusiform. Calyx

shortly denselypubescent; corolla typical. Stamens 15,

exceeding style apex in bud; filaments as long as

anthers, narrowly deltoid, applanate; anthers nar-

rowly oblong, pubescent, tapering into the short

broad obtuse connectival appendage. Ovary conical,

tapering, pubescent; style glabrescent, as long as

ovary, swollen below apex. Fruit calyx tube to 1.5 by
1.3 cm, globose to slightly ovoid, with 5-7 mm 0 neck,

glabrescent, dotted with verrucose pale brown lenti-

cels; 2 longerlobes to 9 by 2.2 cm, oblongto spatulate,

obtuse, c. 3 mm broad at the non-revolute base,

3-nerved, the 2 laterals continuing at least j of the

length;3 shorter lobes to 3 by 2 mm, narrow, revolute

and recurved.

Distr. Malesia: Malaya (excepting more seasonal

areas), Sumatra (Asahan and Indragiri in east, Kam-

par-Siak on west coast), Singkep, Borneo (West

Borneo and Sarawak to S. W. Sabah, Tawau,

Nunukan).
Ecol. Mixed Dipterocarp forest on clay rich soil,

occasional on undulating land but locally common on

ridges below 650 m.

Vern. Kĕruing mèrah, k. chaiĕr (Mai.),k. ladan,k.

daun halus, ariung (Sum.).

3. Dipterocarpus crinitus Dyer, Fl. Br. Ind. 1 (Jan.

1874) 296; Vesque, C. R. Ac. Sc. Paris 78 (March

1874) 627; Dyer, J. Bot. 12 (April 1874) 103, 154;

King, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 90;

Brandis, J. Linn. Soc. Bot. 31 (1895) 28; Ridl. Agr.

Bull. Str. & F.M.S. 1 (1901) 55; Fl. Mai. Pen. 1 (1922)

214; Heyne, Nutt. PI. ed. 1, 3 (1917) 273; ed. 2 (1927)

1095; Burk. J. Str. Br. R. As. Soc. 81 (1920) 58, fig.;

Diet. (1935) 843; Merr. En. Born. (1921) 398; Sloot.

Bull. Jard. Bot. Btzg III, 8 (1927) 288; Foxw. Mai.

For. Rec. 10(1932) 66; Sym. Mai. For. Rec. 16(1943)

175, f. 84A, 85, 89; Browne, For. Trees Sarawak &

Brunei (1955) 108; Ashton, Man. Dipt. Brun. (1964)

29, f. 6; ibid. Suppl. (1968) 13; Meijer& Wood, Sabah

For. Rec. 5(1964)246.—D. hirtus Vesque, C. R. Ac.

Sc. Paris 78 (March 1874) 627; J. Bot. 12 (1874) 151;

Dyer, J. Bot. 12 (1874) 154.— D. tampurau (non

KORTH.) BURCK, Ann. Jard. Bot. Btzg 6 (1887) 198,

p.p.; Browne, For. Trees Sarawak & Brunei (1955)
108.

— Fig. 21.

Young twig, leaf bud, stipule outside and petiole

persistently c. 3 mm long golden-brown tufted tomen-

tose, shorter on nervation beneath, midrib above and

margin;leaf fugaceous pubescent above. Twigc. 3 mm

0 apically, smooth. Bud 4-6 by 1.5-2 mm, small,

oblong, obtuse. Stipule c. 3 by 0.5 cm, lanceolate,

obtuse. Leaves 6-9 by 3-5 cm, elliptic, chartaceous,
obtuse or shortly acuminate, base obtuse, margin

revolute, persistently somewhat folded between the

13-15 pairs ofnerves; petiole 1.5-2.5 cm long, slender.

Raceme to 12 cm long, terminal or axillary, terete,

golden long tomentose, unbranched or singly

branched, branchlets bearing c. 4 flowers;bracts to 30

by 8 mm, linear, acute, sparsely tomentose outside,

glabrous within. Flower bud to 3.5 by 0.8 cm. Calyx
and corolla typical, calyx glabrous. Stamens 15,

shorter than the style; filaments short, anthers fili-

form, tapering; appendage as long as anther, slender,

undulated towards the apex. Ovary ovoid-conical,

shortly pubescent; style and stylopodium filiform,

slender, 4-5 times as long as ovary, shortly pubescent

but for the distal 3.
Fruit subsessile. Fruit calyx

glabrous, tube 1.5-1.8 by 0.6-0.8 cm, neck 0.4-0.6 cm

0; two longer lobes to 8 by 1.5cm, oblong, lanceolate,

acute, prominently 1-nerved; 2 shorter lobes to 3 mm

long, deltoid, acute.

Distr. E. Peninsular Thailand, and in Malesia:

Malaya (excludingseasonal areas), Sumatra (Asahan,

Indragiri, Bengkalis districts; Central Sumatra:

Sibolga,W. Indragiri), Borneo.

Ecol. Widespreadon undulatingland and low hills,

rarely to 850 m, on leached clay-rich soils in Mixed

Dipterocarp forest.

Vern. Kĕruing (m)empĕlas, tampurau, k. bulu, k.

gombang, k. pĕkat, k. mĕrakluang, k. chaier (Mai.),

ariung,simarhalung(Sum.), rèsak empĕlas (Iban).

Note. Individuals, often in considerable numbers,

of this species are well known in Malaya to flower and

fruit outside general floweringyears; the same occurs

in Borneo. Though seedlings are usually common in

the forest, as a rule very few seeds are viable.

4. Dipterocarpus caudiferus MERR. Philip. J. Sc. 29

(1926) 398; Sloot. Bull. Jard. Bot. Btzg III, 8 (1927)

302; Browne, For. Trees Sarawak & Brunei (1955)

107; Sloot. Reinwardtia 5 (1961)459;AsHTON.Gard.

Bull. Sing. 20 (1963) 236; Man. Dipt. Brun. (1964)25,

f. 6; ibid. Suppl. (1968) 11; Meijer & Wood, Sabah

For. Rec. 5 (1964) 239, pi. 20 (habit), pi. 24, f.

35.— D. macrorrhinus SLOOT. Bull. Jard. Bot. Btzg

III, 8 (1927) 300, f. 3. — D. kutaianus SLOOT. Bull.

Jard. Bot. Btzg III, 16 (1940) 437, f. 2; BROWNE, For.

Trees Sarawak & Brunei (1955) 110.

Twig, leaf beneath and margin,petiole, raceme and

young leaf bud sparsely, 2-2.5 mm long, +fugaceous
or caducous silky long tomentose; subpersistent on

young trees, occasionally persistent on bud, twig, and

petiole. Twig c. 5 mm 0, rather stout, terete; fre-

quently rather verrucose and sometimes (usually in

young trees) papery. Bud 10-25 by 3-5 mm, lanceo-

late, somewhat compressed. Stipules c. 7 cm long,

linear. Leaves 11-20 by 5-15 cm, elliptic, thinly

coriaceous, base obtuse or cuneate, apex prominently

to 8 mm long acuminate; margin frequently sinuate

towards the apex; midrib beneath often slightly

verrucose; nerves 12-20 pairs, dense, straight, at c.

40 -50°; tertiary nerves densely scalariform, slender;

petiole 3-4 cm long, rather long and slender, persis-

tently hispid on the knee. Raceme to 15 cm long,

terminal or axillary, terete, becoming angular on
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Fig. 21. Habit ofDipterocarpus crinitus DYER, kĕruing ampĕlas. Brunei (Photogr. ASHTON)
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drying, simple or singly branched; bracteoles to 30 by

2.5 mm, linear, glabrous, caducous. Flowers disti-

chous; buds to 5 by 0.8 cm. Calyx and corolla typical,

calyx glabrous. Stamens 25, shorter than the style;

filaments short; anthers narrowly oblong, tapering

apically; appendageto connective tapering, glabrous,

slightly shorter than the anther. Ovary ovoid-conical,

glabrescent; stylopodium twice as long as ovary,

narrowly cylindrical, densely tomentose; style half as

long as stylopodium,narrowly cylindrical, glabrous.
Fruit calyx entirely glabrous; tube to 3.5 cm 0 and

long, obturbinate, tapering abruptly at the base

and gradually to the 0.8-1.3 cm 0 neck; 3 longer

lobes 12-17 by 2-3 cm, oblong-lanceolate,obtuse,

tapering to c. 5 mm broad at the base, prominently

3-nerved; shorter lobes 4-6 by 5-7 mm, deltoid,

obtuse, undulate.

Distr. Malesia: Borneo (except S. and S.W.),

Banguey I.

Ecol. Clay soils in Mixed Dipterocarp forests, on

undulatingland and hillsides below 800 m; sometimes

semigregarious onfertile soils.

Vern. Andri, damar laut, sĕndara (W. Borneo),

bajan, santiulit, tĕmpehès (S.E. Borneo), keruing

put eh.

Note. Geographicallyrather variable,especially in

S.E. Borneo where the closely related D. hasseltii also

occurs and can be difficult todistinguish from itwhen

not in fruit.

5. Dipterocarpus validus BL. MUS. Bot. Lugd.-Bat. 2

(1852) 36; WALP. Ann. 4 (1857) 335; MIQ. FL. Ind. Bat.

1, 2 (1859) 498; Ann. Mus. Bot. Lugd.-Bat. 3 (1867)

84, 85; DC. Prod. 16, 2 (1868) 614; DYER, J. Bot. 12

(1874) 108, 153; BURCK, Ann. Jard. Bot. Btzg6(1887)

202; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 37; MERR.

En. Born. (1921)400;SLOOT. Bull. Jard. Bot. Btzg 111,

8 (1927) 272; ASHTON, Gard. Bull. Sing. 20 (1963)

237. D. pilosus (non Roxb.) F.-Vill. Nov. App.

(1880) 20; Vidal, Sinopsis (1883) pi. 14, f. d; Foxw.

Philip. J. Sc. 6 (1911) Bot. 244, pi. 34; ibid. 13(1918)
Bot. 176; Merr. En. Philip. 3 (1923) 88. — D. warbur-

gii BRANDIS, J. Linn. Soc. Bot. 31 (1895) 32; Foxw. in

Merrill, Leafl. Philip.Bot. 6 (1913) 1952;Philip. J. Sc.

13 (1918) Bot. 178; MERR. En. Philip. 3 (1923) 91;

HEYNE, Nutt. PI. ed. 2 (1927) 1098; SLOOT. Bull. Jard.

Bot. Btzg 111, 8 (1927) 305; Foxw. Philip. J. Sc. 67

(1938) 256; SLOOT. Reinwardtia 5 (1961) 473; MEIJER

& WOOD, Sabah For. Rec. 5 (1964) 273. D. affinis

Brandis, J. Linn. Soc. Bot. 31 (1895) 31; Whitford,

Bull. Bur. For. Philip. 10, 2 (1911) 70, pi. 72-73;

Foxw. Philip. J. Sc. 6 (1911) Bot. 246, pi. 35; ibid. 13

(1918) Bot. 176; Merr. En. Philip. 3 (1923) 88. — D.

lasiopodus PERK. Fragra. Fl. Philip. (1904) 22; MERR.

Publ. Gov. Lab. Philip. 29 (1905) 30; En. Philip 3

(1923) 90; REYES, Philip. J. Sc. 22 (1923) 322, pi.

13. D. woodii MERR. Philip. J. Sc. 29 (1926) 399;

SLOOT. Bull. Jard. Bot. Btzg8, 111 (1927) 303. Fig. 22.

Large pale barked frequently buttressed trees.

Twigs, leafbuds, stipulesoutside, petioles and base of

inflorescence densely+ persistently evenly long rufous

tomentose, becoming distinctlytufted as the twigsand

stipules expand; nerves and midrib beneath and

inflorescence sparsely evenly puberulent. Twigs c.

6-10 mm 0, terete. Leaf buds to 9 by 1.3 cm,

lanceolate;stipules to 20 by 3 cm, lorate. Leaves 15-25

by 7.5-12 cm (to 40 by 20 cm in young trees),

elliptic-oblong to ovate, coriaceous; margin undulate,

prominently sinuate distally; base cuneate to obtuse

(narrowly peltate in young trees); apex acute to

prominently narrowly acuminate, to 1 cm long; nerves

22-28 pairs, straight, ascending at c. 50°, slender but

prominent beneath, ±shallowly depressed above;

tertiary nerves densely scalariform, very slender,

evident but hardly elevated beneath; midrib promi-

nent beneath, +elevated above; petiole 3.5-5 cm long,

prominentlygeniculate. Raceme to 14 cm long, +un-

branched, axillary, bearing to 7 flowers. Flower buds

to 30 by 9mm; stamensc. 30, slightly shorter than style

at anthesis; filaments slender, c.
j length of filiform

auriculate tapering anthers; appendage acicular,

slender, c. J length of anthers; ovary small, ovoid,

hirsute as also the basal
j

of style; style stoutly

columnar, c. 4 times length of ovary. Fruit pedicel

expanding into the to 4 by 3.5 cm smooth turbinate

calyx tube; 2 longer lobes to 25 by 3.5 cm, lorate-spatu-

late, obtuse, c. 5 mm broad at base; 3 shorter lobes to 6

by 6 mm, suborbicular, small, ±recurved.

Distr. Malesia: Philippines (widespread), Borneo

(Tenom in north, and E. Coast of Sabah south-east-

wards to river Barito).

Ecol. Common and frequently gregarious both in

primary and secondary forest;on flat land, fresh water

swamp and on river banks; occasionally on low hills to

300 m.

Vern. Hagakhak (Philippines), kĕruing kasugoi

(Sabah),kambong,tampudau,kaladan (S.E. Borneo).
Note. There is someevidence ofhybridisationwith

D. kunstleri in the Philippines.

6. Dipterocarpus gracilis BL. Bijdr. (1825) 224; Fl.

Jav. 2 (1829) 20, t. 5; WALP. Rep. 5 (1845) 123; MIQ.

Fl. Ind. Bat. 1, 2 (1859) 497; Ann. Mus. Bot.

Lugd.-Bat. 3 (1867) 85; DC. Prod. 16, 2 (1868) 609;

DYER, J. Bot. 12 (1874) 102; BURCK, Ann. Jard. Bot.

Btzg 6 (1887) 196; BRANDIS & GILG in E. & P. Pfl.

Fam. ed. 1,3,6(1894)256; BRANDIS, J. Linn. Soc. Bot.

31 (1895) 30; K. & V. Bijdr. 5 (1900) 117; MOLL &

JANSSONIUS, Mikrogr. Holz(1906) 358; Foxw. Philip.

J. Sc. 6 (1911) Bot. 248; ibid. 13 (1918) Bot. 177; ibid.

67 (1938) 249; KOORD. Exk. Fl. Java 2 (1912) 621;

HEYNE, Nutt. PI. ed. 1, 3 (1917) 273; ibid. ed. 2(1927)

1094, 1095; MERR. En. Philip. 3 (1923) 89; GILG in E.

& P. Pfl. Fam. ed. 2, 21 (1925) 251; SLOOT. Bull. Jard.

Bot. Btzg 111, 8 (1927) 276; ibid. Ill, 16 (1940) 434;

Sym. Gard. Bull. S. S. 9 (1938) 321; Mai. For. Rec. 16

(1943) 177, f. 85; Smitinand,Thai For. Bull. 1 (1954)

5; ibid. 4 (1958) 31; Backer & Bakh. / Fl. Java 1

(1963) 329; Ashton, Gard. Bull. Sing. 20 (1963) 235;

Man. Dipt. Brun. (1964)35, f. 6; ibid. Suppl.(1968)15;

Meijer & Wood, Sabah For. Rec. 5 (1964) 250, f.

37.— D. pilosus ROXB. [Hort. Beng, (1814)93, nomen]
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Fl. Ind. ed. Carey 2 (1832) 615; Walp. Rep. 5 (1845)

124; DC. Prod. 16, 2 (1868) 614; Dyer, Fl. Br. Ind. 1

(1874) 296; Kurz, Fl. Burma (1877) 115; Brandis &

Gilo in E. & P. Pfl. Fam. ed. 1, 3, 6 (1894) 244;

Brandis, J. Linn. Soc. Bot. 31 (1895) 27, p.p.; Ind.

Trees (1906) 65; Heyne, Nutt. PI. ed. 1. 3 (1917) 274,

p.p.; Troup, Silv. Ind. Trees 1 (1921) 39; Gamble,

Man. Ind. Timb. (1922) 71; Gilg in E. & P. Pfl. Fam.

ed. 2, 21 (1925) 251, p.p.; Parker. Ind. For. Rec.

(Bot.) 13 (1927) 15; Parkinson, Burma For. Bull. 27

(1922)25.—Mocanera verniciflua BLCO, Fl. Filip. ed.

1 (1837)450. D. marginatusKORTH. Kruidk. (1841)

64; WALP. Rep. 5 (1845) 124; BL. MUS. Bot. Lugd.-
Bat. 2 (1852) 37; MIQ. Fl. Ind. Bat. 1, 2 (1859) 499;

Ann. Mus. Bot. Lugd.-Bat. 3 (1867)85; DC. Prod. 16,

2 (1868) 613; DYER, J. Bot. 12 (1874) 105; BURCK,

Ann. Jard. Bot. Btzg 6 (1887) 212; BRANDIS, J. Linn.

Soc. Bot. 31 (1895) 38; MERR. En. Born. (1921) 399;
SLOOT. Bull. Jard. Bot. Btzg 111, 8 (1927) 328, f. 10,

p.p.: HEYNE, Nutt. PI. ed. 1, 3 (1917) 274; ibid. ed. 2

(1927) 1097.— D. vernicifluus Blco, Fl. Filip. ed. 2

(1845)314; ibid. ed. 3 (1878)217,t. 183; Bl. Mus. Bot.

Lugd.-Bat. 2 (1852) 35; Walp. Ann. 4 (1857) 335;

Miq. Fl. Ind. Bat. 1, 2 (1858) 499; DC. Prod. 16, 2

(1868)610;ViDAL,Sinopsis(1883)15, t. 14b; Rev. PI.

Vase. Filip. (1886) 59; Dyer, J. Bot. 12 (1874) 104;

Brandis, J. Linn. Soc. Bot. 31 (1895) 31; Merr.

Philip. J. Sc. 1(1906) Suppl. 97; ibid. 3(1908)Bot. 114;

Sp. Blanc. (1918) 268; En. Philip (1923) 91; Foxw.

Philip. J. Sc. 6(191 l)Bot. 248; ibid. 13(1918) Bot. 177;

Reyes, PhilipJ. Sc. 22(1923)321; Heyne, Nutt. Pl.ed.

2(1927) 1095.— D. fulvus BL. MUS. Bot. Lugd.-Bat.

Fig. 22. Close-up of bark, leaves and fruit ofDipterocarpus validus BL. Sabah (Photogr. G.H.S. WOOD).
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2 (1852) 37; WALP. Ann. 4 (1857) 335; MIQ. Fl. Ind.

Bat. 1,2(1859)499;DC. Prod. 16,2(1868)613;DYER,

J. Bot. 12 (1874) 108; BRANDIS, J. Linn. Soc. Bot. 31

(1895) 40. — Anisoptera palembanica MIQ. Sum.

(1862) 191,485;Ann. Mus. Bot. Lugd.-Bat. (1867) 85;

DC. Prod. 16, 2 (1868) 616. D. hispidus (non Thw.)
F.-Vill. Nov. App. (1880) 20. — D. velutina VIDAL,
Rev. PI. Vase. Filip. (1886) 59; PERK. Fragm. Fl.

Philip. (1904) 22; MERR. Philip. J. Sc. 3 (1908) Bot.

114. D. bancanus BURCK, Ann. Jard. Bot. Btzg 6

(1887) 196; BRANDIS J. Linn. Soc. Bot. 31 (1895) 31;

HEYNE, Nutt. PI. ed. 2 (1927) 1095. D. skinneri

KING, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 91;

BRANDIS, J. Linn. Soc. Bot. 3 (1895) 26; RIDL. Fl. Mai.

Pen. 1 (1922) 214; CRAIB, Fl. Siam. Enum. 1 (1925)

137; HEYNE, Nutt. PI. ed. 2 (1927) 1098; SLOOT. Bull.

Jard. Bot. Btzg 111, 8 (1927) 294; Foxw. Mai. For.

Rec. 10 (1932) 70, excl. var. hirtus RIDL.; BURK. Diet.

(1935) 845. D. vanderhoevenii K. & V. Bull. Inst.

Bot. Btzg 2 (1899) 3; Bijdr. 5 (1900) 118; MOLL &

JANSSONIUS, Mikrogr. Holz (1906) 356; KOORD. Exk.

Fl. Java 2 (1912) 621. Shorea mollis BOERL. Cat.

Hort. Bog. 2 (1901) 110. D. angustialatus HEIM,

Bot. Tidsskr. 25 (1903) 43; GUERIN, Fl. Gen. 1.-C. 1

(1910) 365; CRAIB, Fl. Siam. Enum. 1 (1925) 133;

FISCHER, Kew Bull (1926) 457. D. schmidtii HEIM,

Bot. Tidsskr. 25 (1903) 43.

Twig, leaf bud, stipuleoutside, leaf beneath, midrib

above and petiole densely persistently scabrid rufous

tomentose. Twig c. 3 mm 0 apically, terete or slightly
compressed, with minute cracks initiatingfrom elon-

gated lenticels. Bud 10-14 by 3-5 mm, narrowly

conical, obtuse. Stipule c. 5 cm long, narrowly

lanceolate. Leaves 8-15 by 4-10 cm, elliptic to ovate,

base obtuse; apex shortly acuminate; nerves 12—20

pairs, usually dense, at 40°-50°;petiole 2-2.5 cm long.

Raceme to 9 cm long, terminal or axillary, terete,

shortly pale brown tomentose or glabrescent, singly
branched. Flower bud to 25 by 8 mm. Calyx and

corolla typical, calyx shortly tomentose. Stamens c.

30, exceedingthe style; filaments short; anthers linear;

appendage to connective c. 2 times length of anther,

filiform, tapering, sparsely setose. Ovary ovoid-coni-

cal, tapering into the stylopodium; stylopodium and

style slender, filiform, tomentose in the basal half.

Fruit calyx glabrous; tube to 2 cm 0, smooth, globose;
2 longer lobes to 14 by 2.5 cm, narrowly spatulate,

obtuse, to 1 cm broad at base; 3 shorter lobes to 2.2 by

1 cm, ovate, constricted at base, the 2 sides becoming
revolute back to back.

Distr. Andamans, Chittagong, Burma, S.E. and

Peninsular Thailand, and in Malesia: Malaya, Suma-

tra, W. Java, Borneo (Sampit and the Rejang valley

eastwards), Philippines.

Ecol. Very widespread, often gregarious in sea-

sonal semi-evergreen dipterocarp forest on red soils;

becoming scattered, rare, and confined to fertile red

soils, in everwet areas (cf. Anisoptera costata), below

800 m.

Vern. Kĕruing kesat, k. bungoh, k. daun halus

(Mai.), wuluk bulan (Jav.), bembang (Sum.). Philip-

pines:agan-an (Bicol), duha (Ibn.), kurimau (Ibn.),

lalian (Tag.), lanutan (Neg.), lauan (Zamb., Sul.),

pagsa hingau (Tag.), palamopang (Tag.), palohap

(Sbl.), pamalalian (Cag., Ibn.), pamantulen (Ilk.),

pamantuling (Pang.),Pamarnisen (Ibn.),panao (Tag.,
Pang., Sbl., Ibn., Pamp.), putsa hingan (Tag.), sitam

(Ibn.).

Note. Specimens from the Indo-Burmese region

and northern Malaya, and also the Philippines are

usually more shortly sparsely evenly pubescent.

7. Dipterocarpus baudii KORTH. Kruidk. (1841) 59, t.

5; WALP. Rep. 5 (1845) 123; BL. MUS. Bot. Lugd.-Bat.

2 (1852) 36; MIQ. R Ind. Bat. 1, 2 (1859) 497; Sum.

(1862) 485; Ann. Mus. Bot. Lugd.-Bat. 3 (1867) 85;

DC. Prod. 16, 2 (1868) 609; SCHEFFER, Nat. Tijd. N. I.

31 (1870) 346; BURCK, Ann. Jard. Bot. Btzg 6 (1887)

198; HEYNE, Nutt. PI. ed. 2 (1927) 1095; Foxw. Mai.

For. Rec. 3 (1927)42; SLOOT. Bull. Jard. Bot. Btzg 111,

8 (1927) 273; PARKER, Ind. For. Rec. 16 (1931) 3;

PARKINSON, Burma For. Bull. 27 (1932) 11; Foxw.

Mai. For. Rec. 10 (1932) 64; BURK. Diet. (1935) 842;
SYM. Mai. For. Rec. 16 (1943) 168, f. 85. D.

duperreanaPIERRE in Lanessan, PI. Util. Colon. Fr.

(1886) 297; Fl. For. Coch. 3 (1889) t. 219; BRANDIS, J.

Linn. Soc. Bot. 31 (1895)7,28; GUERIN, Fl. Gen. 1.-C.

1 (1910) 358; RIDL. Fl. Mai. Pen. 1 (1922) 214; CRAIB,
Fl.Siam. Enum. 1 (1925) 134. D. scortechinii KING,
J. R. As. Soc. Beng. Sc. 62, 2 (1893) 91; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 28; BURK. J. Str. Br. R. As.

Soc. 81 (1920) 55, fig.; HEYNE, Nutt. PI. ed. 2 (1927)

1095; Foxw. Mai. For. Rec. 10 (1932) 64. D.

pilosus (non Roxb.) Brandis, J. Linn. Soc. Bot. 31

(1895)27,p.p.; Brandis & Gilg in E. & P. Pfl. Fam.

ed. I, 3, 6(1894)244, p.p.; Heyne, Nutt. PI. ed. 1,3

(1917) 224; Gilg in E. & P. Pfl. Fam. ed. 2, 21 (1925)

251; Foxw. Mai. For. Rec. 3 (1927) 42.

Large tree. Leaf buds, stipules outside, twigs,

petiole and inflorescences densely persistently long

tufted rufous tomentose, leaf beneath and midrib

above, ovary apex, calyx and petals outside shortly so;

fruit calyx and leaves above glabrescent. Twig c. 4-6

mm 0 apically, stout. Bud c. 15 by 8 mm, lanceolate;

stipule to 15 by 3 cm, lorate-lanceolate, becoming

sparsely tufted tomentose afterexpansion, tinged red.

Leaves 17-32 by 8-17 cm, + elliptic, thinly coriaceous,

drying rufous below, dark purplish above; base

narrowly obtuse; acumen to 2 cm long, tapering;
nerves 14-28 pairs, ascending, stoutly prominent

beneath; tertiary nerves dense; midrib prominent

beneath,applanateabove;petiole 3-5 cm long, c. 3 mm

0. Raceme to 6 cm long, axillary, generally un-

branched, bearingto6distichousflowers. Flower bud to

3 by 1 cm. Stamens 30, exceeding style at anthesis;

filaments slender, j length of the linear tapering

anthers; appendage acicular, c. 3 length of anthers;

ovary small, ovoid, pubescent; style stoutly columnar,

pubescent but for the apical 3.
Fruit subsessil e, pedicel

to 2 by 2 mm; calyx tube to 2 cm 0, globose; 2 longer

lobes to 18 by 3 cm, lorate, obtuse, c. 6 mm wide at

base; 3 shorter lobes to 2 by 1 cm, elliptic.
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Distr. Cochinchina, Cambodia, Burma, Thailand,
and in Malesia: Malaya, Sumatra (Atjeh south to

Padang highlands in W., and river Kampar in east,

southwards to Peranap).
Ecol. Lowland forest, undulating land.

Vern. Kĕruing bulu, k. dadeh,k. sudoi, damar etoi, d.

minyak, néram bukit, stui, tĕrak (Malaya); lagan,

kĕruing, marakeloewang(Sumatra).

Note. Confused in the past with D. gracilis, from

which it differs in longer tomentum and largersize of

all parts. The related D. elongatusKORTH., and also D.

hispidus THW. of Ceylon which differs in having a

cordate leaf with at most 16 pairs of nerves, would

appear to be geographicalsegregates.

8. Dipterocarpus obtusifolius TEYSM. ex MIQ. Ann

Mus. Bot. Lugd.-Bat. 1 (1863) 214; DC. Prod. 16, 2

(1868) 608; WALP. Ann. 7 (1869) 377; DYER, F!. Br.

Ind. 1 (1874) 295; KURZ, Fl. Burma 1 (1877) 115;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 7, 27; Ind. Trees

(1906) 65, 701; GU£RIN, Fl. Gen. 1.-C. 1 (1910) 358;

RYAN & KERR, J. Siam Soc. 8 (1911) 3, incl. var.

subnudus RYAN & KERR; TROUP, Silv. Ind. Trees

(1921) 39; CRAIB, Fl. Siam. Enum. (1925) 136;

PARKER, Ind. For. Rec. 16 (1941) 9; PARKINSON,

Burma For. Bull. 27 (1932)23;TARDIEU,Fl. Gen. 1.-C.

Suppl. 1 (1943) 338; SYM. Mai. For. Rec. 16 (1943)

184, f. 85; SMITINAND, Thai For. Bull. 1 (1954) 51, inch

var. glahricalyx el var. veslitus Smitinand; Ashton,

Gard. Bull. Sing. 31 (1978) 7.
—

D. vestitus Wall.

[Cat. (1828) 954; Walp. Rep. 5 (1845) 124; DC. Prod.

16,2(1868)614,nomen] ex Dyer, Fl. Br. Ind. 1(1874)

295; Brandis, J. Linn. Soc. Bot. 31 (1895) 270. — D.

punctulatus PIERRE, Fl. For. Coch. 3 (1889) t. 221;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 29; GUI';RIN, Fl.

Gen. 1.-C. 1 (1910) 357.

Small or medium-sized, usually misshapen and

often coppiced tree with open crown and thick, corky

deeply fissured bark. Twigs, leaf buds and petioles
densely pale fulvous to buff hirsute or glabrous; leaf

beneath and midrib above shortly densely evenly

persistently buff pubescent, with the nervation more,

or less (Malaya), hirsute; fruit glabrescent. Twig c.
-7

mm 0 apically, stout. Bud to 20 by 6 mm, lanceolate,

subacute; stipules to 7 by 1 cm, lorate, obtuse. Leaves

14-22 by 10-16 cm, broadlyovate, thickly coriaceous,

prominently plicate, crenate in the distal {; base

obtuse or subcordate; apex obtuse or subacute; nerves

14-20 pairs, stout, prominent beneath, ascending;

petiole 2.5-4 cm long, c. 4 mm 0, stout. Flower bud to

2.5 by 1.2 cm; stamens c. 30, + equalling style at

anthesis; filaments lorate, tapering c. j as long as the

relatively stout tapering lorate anthers; appendage

acicular, e. § as longas anther; ovary ovoid, pubescent,

surmounted by a slender columnar style ± thrice its

length and pubescent in the basal j. Fruit pedicel to 2

by 3 mm, short; calyx tube to 2.5 cm 0, subglobose,

smooth; 2 longer lobes to 15 by 3 cm, lorate-spatulate.

obtuse, abruptly tapering to c. 8 mm broad at the

subrevolute base; 3 shorter lobes to 15 by 10 mm,

ovate, obtuse, subrevolute.

Distr. Burma, Thailand, Indochina, and in Mate-

sia: N. W. Malaya (Perlis).

Ecol. Rare, in Schima-bamboo forests in Malesia.

Elsewhere a characteristic and frequently gregarious
fire-resistant component of the Dry Dipterocarp

(savanna) forest.

Note. Very variable, especially in the amount and

density of tomentum, the more glabrous form (var.
subnudus Ryan & Kerr) prevailing in the more humid

areas including N.W. Malaya; in this respect resem-

bling other dipterocarp species of the seasonal

regions, e.g. Dipterocarpus turbinatus.Anisopteracos-

tata, Shorea siamensis.

9. Dipterocarpus rotundifolius Foxw. Mai. For. Rec.

10 (1932) 73, pi. 4; BURK. Diet. (1935)845; SYM. Mai.

For. Rec. 16(1943) 188, f. 85.

Twigs, leaf buds, stipules outside, petiole and leaf

nervation beneath sparsely very long tufted golden

tomentose (especially saplings and young trees) or

glabrous; parts of petals exposed in bud and ovary

densely shortly evenly buffpuberulent.Twig c. 5 mm

0 apically, dark brown suffused with pale grey,

minutely verrucose-lenticellate; stipule scars promi-
nent. Buds to 4 by 2 cm, enormous, ellipsoid,obtuse;

stipules to 9 by 5 cm, elliptic,obtuse, concave.Leaves

8.5-16 by 8-15 cm, broadly ovate to suborbicular,

thickly coriaceous; base obtuse to cordate; apex

subacuminate or more typically obtuse; marginundu-

late, subrevolute; nerves 11(-13) pairs, spreading,

sharply prominent beneath, shallowly depressed

above; tertiary nerves remotely scalariform, distinctly
elevated beneath; petiole 4-10 cm long, 2-3 mm 0,

very long. Flowers solitary on the 6 cm long axillary

peduncles, subtended and enclosed in a large, to 5 by 3

cm, elliptic obtuse concave subpersistent bract;
stamens 30, greatly exceeded by style at anthesis;

filaments slender, columnar, short; anthers long,
linear, tapering, prominently auriculate; appendage

acicular, slender, c. j length of anthers; gynoecium

puberulentbut for the distal
3

ofthe style; ovary small,

ovoid; style slender, filiform,tapering,very long. Fruit

pedicel to 5 by 4 mm, expanding into the to 18 by 14

mm fusiform-ellipsoid smooth calyx tube; 2 longer
lobes to 9 by 2.5 cm, oblong, obtuse, c. 7 mm wide at

base, 3-nerved, the lateral 2 nerves short and the

central prominently laterally branched; 3 shorter

lobes to 14 by 7 mm, elliptic, obtuse, subrevolute.

Distr. Malesia: Malaya (Perak, and Trengganu

southwards on east coast).
Ecol. Local, in Mixed Dipterocarp forest on

coastal hills.

Vern. Kĕruing mengkai.

Note. A curious and distinct form which is clearly

related to the widespread D. crinitus.

10. Dipterocarpus chartaceus SYM. Gard. Bull. S.S. 9

(1938) 322; Mai. For. Rec. 16 (1943) 169, f. 85,

86. D. skinneri var. hirtus RIDL. Fl. Mai. Pen. 1
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(1922) 215; SLOOT. Bull. Jard. Bot. Btzg 111, 8 (1927)
295. D. skinneri (non King) Ridl. Fl. Mai. Pen. 1

(1922)214,p.p.\ Foxw. Mai. For. Rec. 10 (1932) 70,

p.p.

Large tree. Twig, leaf bud, stipule, inflorescence,
flower calyx, ovary apex and petals outside densely

persistently shortly golden pubescent; leaf undersur-

face sparsely caducously so; fruit glabrescent. Twig c.

4 by 3 mm 0, pale brown, somewhat compressed.

Buds to 7 by 3 mm, lanceolate-falcate;stipules to 8 by

9.8 cm, lorate-Ianceolate. Leaf 8.5-19 by 4-9 cm,

elliptic-ovate or rarely obovate, crisply chartaceous

drying pale mauve and somewhat lustrous; base

cuneate; acumen to 1 cm long, tapering; nerves

10— 12(—14) pairs, slender but distinctly elevated

beneath, ascending; tertiary nerves densely scalari-

form, hardly elevated;petiole 2.3-2.8 cm long,c. 2 mm

0, slender. Raceme to 6 cm long, axillary, singly

branched or unbranched, bearing to 6 flowers. Flower

buds to 22 by 8 mm, fusiform-lanceolate. Stamens 30,
shorter than style at anthesis; filaments compressedat

base, tapering rapidly and then filiform,c. | length of

the relatively short linear taperinganthers; appendage

acicular, c. \ length of anther; ovary narrowly ovoid,

pubescent, tapering into the long slender filiform

style; style glabrous in apical Fruit pedicel c. 1 by 2

mm, short; calyx tube to 18 mm 0, subglobose; 2

longer lobes to 13 by 3.2 cm, lorate, somewhat

tapering distally, obtuse, c. 7 mm broad and revolute

at base; 3 shorter lobes to 4 by 4 mm, orbicular,

revolute.

Distr. Peninsular Thailand, and in Malesia:

Malaya.

Ecol. Infrequent in lowland forest, sometimes in

areas periodically inundated, especially in seasonal

areas and near coast.

Vern. Kĕruing kertas (Mai.).

Note. The fallen leaf is crisp and papery, drying

pale buff.

11. Dipterocarpus caudatus Foxw. Philip. J. Sc. 13

(1918) Bot. 177; ibid. 67 (1938) 256; Merr. En. Philip.
3 (1923) 89; Sloot. Bull. Jard. Bot. Btzg III, 8 (1927)

302, 303; Ashton, Gard. Bull. Sing. 31 (1978) 8.

a. ssp. caudatus.

Leaf bud and stipule outside shortly densely pale
buff pubescent. Parts otherwise glabrous. Twig

.

1-3

mm 0 apically, slender, + compressed, smooth, with

slightly swollen amplexicaul stipulescars. Budi- 17 by

2-3 mm, narrowly falcate or linear; apex tufted with

slightly longer hairs arising from the outer surface.

Stipule c. 3.5 by 0.5 cm, linear, obtuse. Leaves 7-11 by

3.5-5 cm, broadly elliptic, ± prominently plicate;

base broadly cuneate; acumen to 1.2 cm long, promi-

nent, narrow; nerves 9-12 pairs, prominent, at

35°^*5°; petiole 1—1.5 cm long, slender. Raceme to 12

cm long, slightly compressed; unbranched or singly

branched, the flowers secund, few; bracts unknown.

Flower bud to 3 by 0.8 cm. Calyx and corolla typical,

calyx puberulent.Stamens c. 30, shorter than the style;

filaments short; anthers short, linear, tapering; appen-

dage to connective slightly shorter than anther, stout

at base, tapering. Ovary conical, densely pubescent;

style and stylopodium narrowly cylindrical, some-

what stouter and more densely tomentose in the basal

half. Fruit calyx glabrous tube c. 2 cm long and 0,

slightly obovoid, glabrous, minutely lenticellate,

tapering gradually to the pedicel,c. 1 cm 0 at the neck;

2 longer calyx lobes to 14 by 3 cm, oblong, 3-nerved,

obtuse, rather abruptly narrowing to c. 5 mm broad at

base; 3 shorter lobes 4-8 by 3-4 mm, variable,

strongly recurved and revolute.

Distr. Malesia: S. E. Philippines (Mindanao,

Luzon).

Ecol. Local in everwet zone.

b. ssp. penangianus(Foxw.) Ashton,Gard. Bull. Sing.

Sing. 31(1978)8.—D. penangianusFoxw. Mai. For.

Rec. 10 (1932) 72, pi. 3 (germ! seeds); Sym. Mai. For.

Rec. 16 (1943) 185, f. 85; Ashton, Man. Dipt. Brun.

(1964)43, f. 6-7; ibid. Suppl. (1968) 16.

Twig, petiole, raceme, midrib and nerves shortly
sparsely fugaceous pubescent, twigs sometimes den-

sely persistently so. Leaves narrowly elliptic,

applanate, with narrowly cuneate base, hardly promi-
nent nerves beneath and 1.5-2.5 cm long petiole.

Distr. Malesia: Malaya (Perak, Penang, W. & E.

Johore, Kelantan, Pahang), Singapore, Sumatra

(Karimun, Musala), Borneo (Sarawak N.E. of river

Rejang, S.E. Sabah).

Ecol. Coastal hills, locally frequent.
Vern. Kĕruing gasing, k. dĕran,songgi dĕran.
Note. Malayan collections are distinguished by

their denser more persistent indumentum on twigs,
and by their prominently lenticellate fruit calyx tube.

12. Dipterocarpus kerrii King, J. R. As. Soc. Beng.

Sc. 62, 2 (1893) 93; Brandis, J. Linn. Soc. Bot. 31

(1895) 28; Burk. J. Str. Br. R. As. Soc. 81 (1920) 55,

fig.; Ridl. Fl. Mai. Pen. 1 (1922)215; Craib,Fl. Siam.

Enum. 1 (1925) 136; Sloot. Bull. Jard. Bot. Btzg III, 8

(1927) 295; Parker, Ind. For. Rec. 16 (1931) 15;

Parkinson, Burma For. Bull. 27 (1932) 19; Foxw.

Mai. For. Rec. 10 (1932) 69; Burk. Diet. (1935) 844;

Philip. J. Sc. 67 (1938) 253; Sym. Mai. For. Rec. 16

(1943) 181, f. 85, 92; Smitinand, Thai For. Bull. 1

(1954) 4; ibid. 4 (1958) 38; Meijer & Wood, Sabah

For. Rec. 5 (1964)259, f. 40. — D. obconicus Foxw. in

Elmer, Leafl. Philip.Bot. 6 (1913) 1951; PhilipJ. Sc. 13

(1918) Bot. 178; Merr. En. Philip. 3 (1923)90; Sloot.

Bull. Jard. Bot. Btzg III, 8 (1927) 299.— D. pertur-

binatus Foxw. Philip. J. Sc. 13 (1918) Bot. 177. — D.

cuneatus Foxw. Philip. J. Sc. 13 (1918) Bot. 178;
Merr. En. Philip. 3 (1923) 89; Sloot. Bull. Jard. Bot.

Btzg III, 8(1927)300.

Large tree. Parts of petals exposed in bud, inside of

stipules and ovary apex densely silky cream pubes-

cent, parts otherwise glabrous. Twig c. 3 mm 0,

subterete, blackish, minutely pale lenticellate. Bud to

12by 3 mm, lanceolate-falcate,dryingblack; stipule to
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8 by 0.5 cm, linear-lanceolate,subacute. Leaves 8-13

by 3.3-7 cm, ± broadly elliptic, coriaceous, drying

dark chocolate-brown;base cuneate; acumen to 5 mm

long, short, nerves (7—)9— 11 pairs, slender but promi-

nent beneath, ascending; tertiary nerves densely sca-

lariform, very slender and barely elevated beneath;

petiole 2-2.8 cm long, slender. Inflorescence to 8 cm

long, singly branched or unbranched, bearing up to 5

flowers. Flower buds to 2.5 by 1 cm. Stamens c. 30,

exceeding style at anthesis; filaments filiform,slender,

c. \ length of the short linear-lorate + tapering
subauriculate anthers; appendageacicular, slender, c.

\ length of anther; ovary small, ovoid, puberulent as

also the basal j of the stoutly columnar style. Fruit

pedicel'to 3 by 3 mm, stout. Fruit calyx to 3.5 cm 0,

globose to subturbinate, smooth; 2 longer lobes to 14

by 3 cm, lorate, tapering apically, obtuse, abruptly

constricted to c. 8 mm wide and subrevolute at base; 3

shorter lobes to 1 by 1 cm, prominent, suborbicular,

subrevolute.

Distr. Andamans, Burma, Peninsular Thailand

and in Malesia: Malaya (Malacca and Pahang north-

wards, coastal towards south of range), Sumatra

(Indragiri), N. Borneo (Sandakan area), Philippines.

Ecol. Semi-evergreenand evergreen coastal dipter-

ocarp forests in periodically or seasonally dry cli-

mates, on red lateritic soils, onundulating land and

hills below 400 m; frequently gregarious.

Vern. Kĕruing gondol, k. chair, damar minyak

(Malaya), apitong, panao, malapanao, palsahingan

(Philippines).

13. Dipterocarpus hasseltii Hi Fl. Jav. 2 (1829) 22, t.

6; Korth. Kruidk. (1841) 65; Walp. Rep. 5 (1845)

123; Miq.Fl. Ind. Bat. 1,2 (1859)497; Ann. Mus. Bot.

Lugd.-Bat. 3 (1867) 85; DC. Prod. 16, 2 (1868) 609;

Burck, Ann.Jard. Bot. Btzg6(1887) 196; Brandis, J.

Linn. Soc. Bot. 31 (1895) 30; K. & V. Bijdr. 5 (1900)

109; Ridl. J. Str. Br. R. As. Soc. 33 (1900) 42; ibid. 34

(1900) 94; Moll& Janssonius, Mikrogr. Holz (1906)

359; Koord. Exk. Fl. Java 2 (1912) 620; Baker/ J.

Bot. 62 (1924) 10; Craib, Fl. Siam. Enum. 1 (1925)

135; Heyne, Nutt. PI. ed. 2 (1927) 1096, 1097; Sloot.

Bull. Jard. Bot. Btzg III, 8 (1927) 280; ibid. Ill, 16

(1940)436; Foxw. Mai. For. Rec. 10(1932)67; Philip.

J. Sc. 67 (1938) 251; Burk. Diet. (1935) 844; Mai. For.

Rec. 16 (1943) 180, f. 85, 91; Smitinand, Thai For.

Bull. 4 (1958) 35; Backer & Bakh./. PL Java 1 (1963)

329; Meijer & Wood, Sabah For. Rec. 5 (1964) 255;

Ashton, Gard. Bull. Sing. 31 (1978) 8.— D. tam-

Fig. 23. The sacred forest of Sangeh in Bali, bordering on rice-field, consisting of BL.

(Photogr. DE VOOGD).

Dipterocarpus hasseltii
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purau Korth. Kruidk. (1841)63; Walp. Rep. 5 (1845)

123; Bl. Mus. Bot. Lugd.-Bat. 2 (1852) 36; Miq. Fl.

Ind. Bat. 1,2 (1859) 498; Ann. Mus. Bot. Lugd.-Bat. 3

(1867) 85; DC. Prod. 16,2 (1868) 609; Dyer, J. Bot. 12

(1814) 103; Burck, Ann. Jard. Bot. Btzg 6 (1887) 198,

p.p.-, Brandis, J. Linn. Soc. Bot. 31 (1895) 29; Merr.

En. Born. (1921)400;Sloot. Bull. Jard. Bot. Btzg III,

8 (1927) 292, f. 1; Heyne, Nutt. PI. ed. 1, 3 (1917) 274;
ibid. ed. 2 (1927) 1098; cf, Ashton, Gard. Bull. Sing.

20 (1963) 234.—D. quinquegonus Bl. Mus. Bot.

Lugd.-Bat. 2 (1852) 36; Walp. Ann. 4 (1857) 335;

Miq. Fl. Ind. Bat. 1, 2 (1859) 497; Ann. Mus. Bot.

Lugd.-Bat. 3 (1867) 85; Merr. En. Born. (1921)

400.— D. pentagonus DC. Prod. 16, 2 (1868) 610;
DYER J. Bot. 12 (1874) 104; BURCK, Ann. Jard. Bot.

Btzg6(1887) 199; BRANDISJ. Linn.Soc. Bot. 31 (1895)

34; SLOOT. Bull. Jard. Bot. Btzg 111, 8 (1927)

282. D. lampongus Scheff. Nat. Tijd. N. I. 31

(1870) 146; Dyer, J. Bot. 12(1874) 102; Burck, Ann.

Jard. Bot. Btzg 6 (1887) 197; Brandis, J. Linn. Soc.

Bot. (1895) 31; Heyne, Nutt. PI. ed. 1, 3 (1917) 272;

Ashton, Gard. Bull. Sing. 20 (1963) 236, in obs. sub D.

gracilis.-D. balsamiferus BL. Mus. Bot. Lugd.-Bat.
2 (1852) 37; MIQ. Fl. Ind. Bat. 1, 2 (1859) 498; Ann.

Mus. Bot. Lugd.-Bat. 3 (1867) 85; DC. Prod. 16, 2

(1868) 613; DYER, J. Bot. 12(1874) 108; BURCK, Ann.

Jard. Bot. Btzg 6 (1887) 203; BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 40; K. & V. Bijdr. 5 (1900) 111; MOLL &

JANSSONIUS, Mikrogr. Holz (1906) 357; HEYNE, Nutt.

PI. ed. 2(1927) 1096. D. trinervis (non Bl.) Foxw.

Philip. J. Sc. 6(191 l)Bot. 247; ibid. 13(1918)Bot. 177;
Merr. En. Philip. 3 (1923)91. — D. subalpinusFoxw.

in Elmer, Leafl.'Philip. Bot. 6 (1913) 1950; Philip. J.

Sc. 13(1918)Bot. 177; ibid. 67 (1938)255; Sloot. Bull.

Jard. Bot. Btzg III, 8 (1927) 283. — Fig. 23, 24.

Parts of petals expanded in bud and ovary apex

densely persistently buff puberulent, calyx at first

frequently so, nerves beneath sparsely so or glabres-

cent, otherwise glabrous. Twig c. 4 by 2 mm 0

apically, somewhat compressed, black. Buds to 20by 5

mm, falcate-lanceolate,dryingblack; stipules to 12 by
1 cm, lorate-lanceolate, subacute. Leaves 9-16 by
5-10 cm, elliptic, subcoriaceous, prominentlyplicate;

margin + prominently crenate; base cuneate; acumen

to 1 cm long, short; nerves 11-14 pairs, slender but

prominentbeneath,ascending; petioles 2.5-4 cm long,
slender. Inflorescences to 10 cm long, axillary, bearing
to 4 + secund flowers. Flower buds to 3 by 1 cm,

fusiform. Stamens 30, shorter than style at anthesis;

filaments c. \ length of anthers, long, broad and

compressed at base, rapidly tapering and filiform

above; anthers linear, somewhat tapering distally;

appendageacicular, very slender, c. § lengthofanther.

OvaryOvary narrowly ovoid-lanceolate, tapering into the

very long slender filiform style; gynoecium puberulent

except for the distal 4. Fruit pedicel to 3 by 2 mm; calyx

lube to 3 cm 0, subglobosesmooth; 2 longer lobes to

22 by 3 cm, lorate-spatulate, usually obtuse, 3-nerved,

c. 9 mm wide at base; 3 shorter lobes to 15 by 13 mm,

suborbicular, subrevolute,prominent.

Distr. Peninsular Thailand,and in Malesia around

the periodically dry borders of the everwet zoneofthe

Sunda shelf: Malaya (Central and North), Sumatra

(P. Simalur and Mentawei Is,), W. Java, Lesser Sunda

Is. (Bali) and S. and E. Borneo to S.E. Sabah,

Philippinesincluding Palawan.

Fig. 24. Basal part of trunk of a relict tree of

BL. near a coffee estate, Getas,

near Salatiga, Central Java (Photogr. ROEPKE, 1913).

Dipterocarpushasseltii
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Ecol. Lowland dipterocarp forests on well-drained

but moist fertile red soils in valleys and on hillsides,

sometimes on calcareous soil, even limestone (Java);
sometimes gregarious; to 600 m.

Notes. I agree with MERRILL (En. Philip. 3, 1923,

89) in reducing D. subalpinus Foxw., based on ELMER

13521 from Cabadbaran, Mt Urdaneta, Agusan

Prov., Mindanao. FOXWORTHY(Philip. J. Sc. 67,1938,

251) claimed that D. subalpinus differed from D.

hasseltii in having smaller leaves and fruit without the

distinctive large, suborbicular, shorter calyx lobes, in

this resembling D. gracilis BL. The problem is con-

founded by the frequently unusually sparsely tomen-

tose leaves ofD. gracilis in the Philippines, especially

at higher altitudes where D. subalpinus appears to

prevail. However, the specimens presently available

convinced me that Philippine material is within the

range ofvariation ofD. hasseltii from otherparts of its

range.

It is curious that, thoughthis is clearly the species
that is venerated in the sacred forest of Sanggeh, Bali

collections from Lombok and Sumbawa Is., on a

similar but clearly natural site in the former, appear to

represent D. retusus (see there). I cannot distinguish

these two species in Java or the Lesser Sunda Islands

when young. Immature trees were seen to fruit

abundantly in Sanggeh. There is the possibility of

hybridization, in this part of the range, of these two

otherwise very distinct species.

14. Dipterocarpus retusus BL. Cat. (1823) 77, cum

tab.-, Verh. Bat. Gen. K. W. 9 (1823) 178; Bijdr. (1825)

223; Fl. Jav. 2 (1829) 14, t. 2; WALP. Rep. 5 (1845) 122;

MIQ. Fl. Ind. Bat. 1, 2 (1859) 497; Ann. Mus. Bot.

Lugd.-Bat. 3 (1867) 85; DC. Prod. 16, 2 (1868) 609;

DYER, J. Bot. 12 (1874) 102; BURCK, Ann. Jard. Bot.

Btzg 6 (1887) 197; BRANDIS & GILG in E. & P. Pfl.

Fam. ed. 1,3,6(1894)256;BRANDIS, J. Linn. Soc. Bot.

31 (1895) 30; K.& V. Bijdr. 5(1900) 112; KOORD. Exk.

Fl. Java 2(1912)21;GILG in E. &P. Pfl. Fam. ed. 2,21

(1925) 251, 256, fig.; HEYNE, Nutt. PI. ed. 2 (1927)

1097; SLOOT. Bull. Jard. Bot. Btzg 111, 8 (1927) 286;

ibid. 111, 16 (1940) 435; Foxw. Mai. For. Rec. 10

(1932) 69; SYM. Mai. For. Rec. 16 (1943) 187, f. 85;

BACKER & BAKH./ Fl. Java 1 (1963) 329; ASHTON,

Gard. Bull. Sing. 31 (1978) 9. D. trinervis BL. Cat.

(1823) 78; Verh. Bat. Gen. K. W. 9 (1823) 178; Bijdr.

(1825) 223; Fl. Jav. 2 (1829) 11, t. 1, incl. var. elegans

Bl. et var. canescens BL.; KORTH. Kruidk. (1841) 61;

WALP. Rep. 5 (1845) 122; LINDLEY, Veg. King. (1846)

393; HASSK. PI. Jav. Rar. (1848) 270; SCHNIZLEIN, IC. 3

(1857) t. 213; MIQ. Fl. Ind. Bat. 1, 2 (1859) 496; Ann.

Mus. Bot. Lugd.-Bat. 3 (1867) 85; DC. Prod. 16, 2

(1868) 608; SCHEFF. Nat. Tijd. N. I. 31 (1870) 346;

BAILLON, Hist. PI. 4 (1873) 204; Diet. Bot. 1 (1878)

562; Tr. Bot. Med. Pharm. 2(1884) 816; DYER, J. Bot.

12 (1875) 102; BURCK, Ann. Jard. Bot. Btzg 6 (1887)

195; BRANDIS & GILG in E. & P. Pfl. Fam. ed. 1, 3, 6

(1894) 256; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 29;
K. & V. Bijdr. 5 (1900) 105; MOLL & JANSSONIUS,

Mikrogr. Holz (1906) 354; KOORD. Exk. Fl. Java 2

(1912) 620; HEYNE, Nutt. PI. ed. 1, 3 (1917) 274; ibid.

ed. 2 (1927) 1098; Gilg in E. & P. Pfl. Fam. ed. 2, 21

(1925) 251,256, fig.; Sloot. Bull. Jard. Bot. Btzg III, 8

(1927)284; ibid. Ill, 16(1940)436;Backer &Bakh./.
Fl. Java 1 (1963)329.—D. spanoghei Bl. Fl. Jav. 2

(1829) 16, t. 3; Walp. Rep. 5 (1845) 122; Miq. Fl. Ind.

Bat. 1, 2 (1859) 497; Ann. Mus. Bot. Lugd.-Bat. 3

(1867) 85; DC. Prod. 16, 2 (1868) 609; Burck, Ann.

Jard. Bot. Btzg6(1887) 198, incl. var. cordata BURCK;

HEYNE, Nutt. PI. ed. 2 (1927) 1097. D. macrocarpus

VESQUE, C. R. AC. SC. Paris 78 (1874) 627; J. Bot. 12

(1874) 151; DYER, J. Bot. 12 (1874) 153; PARKER, Ind.

For. Rec. (Bot.) 20, 15 (1934) 3. D.pubescens K.&

V. Bull. Inst. Bot. Btzg2(1899)2; Bijdr. 5(1900) 115;
Moll & Janssonius, Mtkrogr. Holz (1906) 359;
Koord. Exk. Fl. Java 2 (1912) 621; Heyne, Nutt. PI.

ed. 1, 3 (1917) 274; ibid. ed. 2 (1927) 1097. D.

tonkinensis A. CHEV. Bull. Econ. Indochine 20 (1918)
798. Fig. 17H.

Medium-sized tree. Twigs, panicles, flower calyx
and corolla outside shortly densely buffpuberulentor

glabrous; petiole, leaf bud and ovary densely persis-

tentlypale orange-rufous silky tomentose or glabrous,

stipulecaducously so, becoming tufted glabrescenton

expanding; leaf glabrescent. Twigs c. 8 mm 0 apically,

stout, becoming pale brown. Buds to 2.5 by 1 cm,

ovoid-lanceolate, acute; stipule to 4 cm long, lanceo-

late, acute. Leaves 16-28 by 7-17 cm (to 50 by 70 cm in

young trees), ± broadly elliptic-oblong, coriaceous,

prominently plicate, drying dark chocolate-brown;

nerves 16-19 pairs, prominent beneath, + depressed

above, ascending; tertiary nerves densely scalariform,

very slender and hardlyelevated beneath;petiole 2.5-7

cm long. Panicles to 10cm long, unbranched,axillary.

Flower bud to 3 by 1 cm, fusiform. Stamens 30,

exceeding style at anthesis; filaments short, filiform;

anthers long, linear, tapering; appendage acicular,

slender, c. j length of anther. Ovary small, ovoid,

densely pubescent as also the basal f of the stoutly

columnar somewhat tapering style. Fruit pedicel to 3

by 4 mm, stout; calyx tube to 3.5 mm 0, subglobose,

sparsely minutelypale lenticellate, smooth; 2 longer

lobes to 25 by 4.5 cm, obtuse, prominently 3-nerved,

taperingabruptly to c. 12 mm wide at base; 3 shorter

lobes to 2 by 1.5cm, prominent, ovate-elliptic,obtuse,
subrevolute.

Distr. Assam, N.W. Burma, N., S.E. & Peninsular

Thailand, Tonkin, and in Malesia: Malaya, Sumatra

(Gajo Lands, Angkola), Java, Lesser Sunda Is. (Lom-

bok, Sumbawa).

Ecol. Moist evergreen mid-mountain forests, at

800-1300 m in Malaya and W. Java but at lower

altitudes in seasonal areas, and as low as 100 m at

Lakhimpur, Assam and Lombok; locally common or

semi-gregarious.
Vern. Kĕruinggunong (Malaya),pelahlar,palaglar

(Java).

Notes. The distribution,persistence and density of

the tomentum is very variable, even within a single

population, in E. Java and Burma; in Assam, N.

Burma and N. Thailand eventhe leaves are typically
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persistently pubescent beneath, while in Malaya it is

uniformly glabrescent but for the buds and corolla.

The species, as here understood, has an interesting
distribution: at the extremities ofits range in mainland

Asia and in the Lesser Sunda Is. (Lombok and

Sumbawa)it occursin a seasonal climate down almost

to sea level and is relatively tomentose. In the everwet

tropics of Malaya and W. Java it is confined to

altitudes above 800 m and in the former is uniformly
glabrescent but for the buds and corolla.

D. littoralis is clearly a segregate from the wide-

spread D. retusus, endemic to the lowland forest of

Nusa Kambangan I., adjacent to the coast of S.

Central Java. I maintain it as a species. It would

appear that the ecological and geographicaldistribu-

tion, and diversification,ofthe two must be explained
in terms of regional Pleistocene history.

15. Dipterocarpus littoralis BL. Bijdr. (1825) 224; Fl.

Jav. 2 (1829) 17, t. 4; KORTH. Kruidk. (1841) 62;
WALP. Rep. 5 (1845) 122; MIQ. Fl. Ind. Bat. 1,2(1859)

496; Ann. Mus. Bot. Lugd.-Bat. 3 (1867) 85; DC.

Prod. 16, 2 (1868) 609; DYER, J. Bot. 12 (1874) 102;

BURCK, Ann. Jard. Bot. Btzg6(1887) 198; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 30; K. & V. Bijdr. 5 (1900)

114; MOLL & JANSSONIUS, Mikrogr. Holz (1906) 348;

KOORD. Exk. Fl. Java 2 (1912) 621; SLOOT. Bull. Jard.

Bot. Btzg III, 8 (1927)296, f. 2; BACKER & BAKH./. Fl.

Java 1 (1963) 329.

Young parts + densely pale ferrugineous pubes-
cent, persistent only on leaf bud, stipule outside and

ovary, becoming sparse though subpersistent on

petiole and midrib above. Twigs 8-11 mm 0, stout,

terete, rough, with prominent large petiolescars. Bud

c. 20 by 15 mm, ovoid-lanceolate. Stipule to 15 by 4

cm, lanceolate, acute, caducous. Leaves clustered

round the twig apices, 16—25{—52 in young trees) by
10— 18{—28) cm, broadly ovate, thinly coriaceous, +

prominentlypersistently plicate; base obtuse or cor-

date; apex shortly acuminate; nerves 19-24 pairs,
straight, at 60°-70°, prominent beneath; tertiary

nerves laxly scalariform, slender but distinctly ele-

vated beneath; midrib prominentbeneath, applanate
or somewhat elevated above; petiole 3-9(-12) cm

long, prominently geniculate. Inflorescences to 20 cm

long, glabrous, axillary and crowded round the twig
apices, lax, compressed, bearing to 3 flowers. Flower

buds to 35 by 10 mm, prominently pedicellate.
Stamens c. 30; filaments tapering, anthers narrowly

tapering, auriculate, pubescent; appendages shorter

than anthers. Fruit pedicel to 5 by 4 mm, prominent;

calyx tube to 3.5 by 3 cm, obturbinate, smooth; 2

longer lobes to 24 by 4 cm, lorate, narrowly obtuse or

subacute, c. 7 mm broad and somewhat revolute at

base; 3 shorter lobes to 10 by 6 mm, obtuse, with

revolute margins.

Distr. Malesia: Central S. Java (Nusa Kambangan

I. in Banjumas Res.)-
Ecol. Apparently common in the mixed lowland

rain forest.

Vern. Lalar,pĕlahlar, kalahlar (Jav.).

Note. Apparently a lowland segregate of the

widespread submontane D. retusus. A collection at

Leiden (de Vriese s.n. sub n. 902. 146-236)is presum-

ably wrongly annotated as from Sumatra.

16. Dipterocarpus kunstleri KING, J. R. As. Soc. Beng.
Sc. 62, 2 (1893) 96; BRANDIS, J. Linn. Soc. Bot. 31

(1895) 37; BRUHL & KING, Ann. R. Bot. Gard. Calc. 5,
2 (1896) 148, t. 180; RIDL. Fl. Mai. Pen. 1 (1922) 217;

HEYNE, Nutt. PI. ed. 2(1927) 1094, 1096; SLOOT. Bull.

Jard. Bot. Btzg III, 8 (1927) 327; Foxw. Mai. For.

Rec. 10 (1932) 83; BURK. Diet. (1935) 844; SYM. Mai.

For. Rec. 16 (1943) 182, f. 85; ASHTON, Gard. Bull.

Sing. 31 (1978) 10. — D. speciosus Brandis, J. Linn.

Soa Bot. 31(1895)38; Perk. Fragm.Fl. Philip. (1904)

22; Foxw. Philip. J. Sc. 6 (1911) Bot. 250, pi. 37; ibid.

13 (1918) Bot. 178; ibid. 67 (1938) 261; Merr. En.

Philip. 3 (1923) 90; Sloot. Bull. Jard. Bot. Btzg III, 8

(1927) 265. — D. exalatus Sloot. ex Wood, Gard.

Bull. Sing. 17 (1960) 486; Reinwardtia 5 (1961) 462;

Ashton, Man. Dipt. Brun. (1964) 31, f. 6; ibid. Suppl.
(1968) 14; Meijer & Wood, Sabah For. Rec. 5 (1964)

246, pi. 25b.
— Fig. 17D.

Twig, lamina and petiole glabrous; leaf nervation

puberulent or glabrous beneath; leaf bud and stipule

outside persistently densely minutely pale grey

adpressed puberulent,appearing grey lepidote. Twig

to 5 mm 0 apically, terete or slightly ribbed and

compressed; stipule scars prominent. Bud 12-15 by
2-3.5 mm, narrowly falcate, acute. Stipule to 7 by 0.8

cm, linear. Leaves 13-22 by 7-10 cm, elliptic to

broadly lanceolate, base cuneate; apex shortly acu-

minate (moreprominentlyacuminate in young trees);

nerves 16-18 pairs, prominent beneath, at c. 40° to

50°; petiole 2-3 cm long. Raceme to 22 cm long,

terminal or axillary, slender, glabrous, somewhat

compressed, singly branched. Flower bud to 3.5 by 1.5

cm. Calyx and corolla typical, calyx glabrous.

Stamens c. 30, somewhat longer than the style;

filaments short, anthers linear, tapering;appendageto

connective as long as anther, slender. Ovary ovoid-

conical, shortly densely pubescent; stylopodium and

style about 5 times as long as the ovary, tapering from

the base, shortly tomentose but for apical £. Fruit

calyx glabrous; tube to 5 by 2.5 cm, ellipsoid, tapering

gradually tothe base and to the strongly constricted c.

1 cm 0 neck; 5-ribbed or almost winged, the ribs c. 7

mm thick and 4 mm broad apically, either confined to

the apical half or continuing to the base as shallow

rounded ridges, terminating + abruptly distally as

obtuse tubercles; 2 longer lobes to 11 by 1.5 cm, of

very variable length, sometimes no longer than

shorter lobes, lanceolate, coriaceous,obtuse, tapering

abruptly to the c. 5 mm broad base, 3-nerved, nerves

indistinct; shorter lobes to6 by 5 mm, small, recurved,

somewhat thickened.

Distr. Malesia: Malaya (excluding seasonal area),

Sumatra (Atjeh, Tapanuli,Palembang, in north, west

and south-east; Simalur, Marsala, Banka), Borneo(S.E.

Borneo, Sabah, Brunei, Sarawak N.E. of Rejang),

Philippines (Luzon, Polillo,Negros, Samar, Basilan).
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Ecol. Widespread, locally common, on undulating

or flat land, especially near streams.

Vern. Kĕruinggombang,k.g. mèrah (Mai.),i k. batu,

k. jombor, k. minyak, lagan laweh, I. daun lèbar

(Sum.), k. rapak, k. simpor, k. kuntum puteh,karang,

binawan, kambalong,tempudau, isak, tabuloh, karup

(Borneo).

Note. In N.E. and E. Borneo the calyx tube is ±

obtusely ribbed and tuberculate distally, and the

wings often (not always) short or even rudimentary.
In the Philippinesthe species becomes very variable;in

some collections the fruit calyx tube is continuously

ribbed from base to apex and evenwingedsuggesting
hybridisation with D. grandiflorus (BLCO) BL.; in

others the twigs and petiolesare denselyfulvous pilose

as in D. elongatus KORTH., which grows with it there.

Individual trees observed in the field in Borneo are

rather constant in the length of the calyx lobes, but

geographical variation appears continuous and to

some extent clinal, the lobes becoming shorter to-

wards the south-eastern limits of its range. I cannot

therefore recognize distinct varieties meriting taxo-

nomic status.

D. speciosus BRANDIS, based on VIDAL 2160 (in

fruit, K) from Luzon, is a specimen with tomentum

typical of D. kunstleri and fruit similar thoughwith

narrower, more continuous ribs. I see no satisfactory

solution other than to unite the two names.

17. Dipterocarpus applanatus SLOOT. Bull. Jard. Bot

Btzg III, 16 (1940) 443, f. 5; MEIJER & WOOD, Sabah

For. Rec. 5 (1964) 237, f. 34; ASHTON, Man. Dipt.
Brun. Suppl. (1968) 11, f. 2, pi. 1 (stem-base).

Twig, base of inflorescence and inside of stipule

shortly evenly pale buff pubescent, base of petiole

caducously so; leaf bud and stipule outside longer

tomentose, longest towards apices. Twig 5-11 mm 0,

stout, pale with prominent slightly depressed dark

stipule scars. Bud 4-15 by 10-27 mm, broadly ellip-

soid to falcate, acute or obtuse. Stipule to 5 by 2 cm,

oblong, obtuse, concave. Leaves 12-30 by 9-20 cm,

usually large, + broadly elliptic, coriaceous but

undulate; base obtuse to subcordate; acumen short,

abruptly acuminate;nerves 11 -15 pairs, prominent, at

45°-70°; tertiary nerves remote, subreticulate;petiole

3.5-6cm long, to 4mm 0. Flowers unknown. Raceme

to 2 cm long, terete but rugose on drying, glabrescent,
singly branched or bifurcating, bearing distichous

fruit at c. 3 cm intervals. Fruit pedicel to 3 mm long,

tapering from base ofcalyx tube; calyx tube to 5by 4.5

cm, glabrous, ovoid, bearing 5, to 8 mm wide,

prominent sharp-edged ribs; ribs widest distally and

there frequentlyundulate,sometimes absentbasally; 2

longer calyx lobes to 19 by 4.5 cm, glabrous, lorate,

obtuse, tapering abruptly at the somewhat revolute

base; 3 shorter calyx lobes to 1 by 1 cm,suborbicular,

completely revolute.

Distr. Malesia: Borneo (W. Sarawak, E. Sabah,

Tidung and Bulungan).
Ecol. Locally common on sandy soils, especially in

valleys and on flat land near coasts.

Vern. Kĕruing arong, k. daun besar.

Note. Apparently a segregate from D. kunstleri; it

may have arisen more than once from the parental

species.

18. Dipterocarpus rigidus RIDL. J. Str. Br. R. As. Soc.

82 (1920) 171; Fl. Mai. Pen. 1 (1922) 217; SLOOT. Bull.

Jard. Bot. Btzg III, 8 (1927) 347; Reinwardtia 5(1961)

463; Foxw. Mai. For. Rec. 10 (1932) 76, pi. 5; BURK.

Diet. (1935) 845; DESCH, Mai. For. Rec. 14(1941)64;
SYM. Mai. For. Rec. 16 (1943) 187, f. 85; BROWNE,

For. Trees Sarawak & Brunei (1955) 110; ASHTON,

Man. Dipt. Brun. Suppl. (1968) 16, f. 3, pi. 2 (habit&

bark).

Twig, petiole, midrib above and leaf beneath

shortly densely evenly pale ocherous pubescent, leaf

above fugaceously so; leaf bud and stipule outside

(glabrous within in mature tree) longer tomentose.

Twig to 8 mm 0 apically, stout, terete, with slender

stipule scars. Bud to 15 by 8 mm, conical, subacute.

Stipule to 7by 1 cm, lorate, subacute. Leaves 13-25 by

8—16 cm, ovate, thickly coriaceous, with broadly

cuneate base; acumen to 1 cm long; nerves 12-16

pairs, at 40°-50°; nerves and midrib prominent

beneath, depressedabove; tertiarynerves scalariform,
evident beneath; petiole 3-6 cm long, geniculate.
Raceme to 15 cm long, terete, axillary, at first shortly

evenly ocherous pubescent towards the base, glabres-

cent; unbranched or rarely singly branched, bearing

distichous flowers at up to 3 cm intervals. Flower bud

to 3.5 by 1 cm. Calyx and corolla typical; calyx

glabrous. Stamensglabrous. Stamens 24, slightly shorter than the style;
filaments narrowly lorate, slightly tapering, exceeding

length of anthers; anthers linear, tapering; appendage

acicular, c. { length of the anther. Ovary ovoid,

pubescent; style columnar, pubescent except for the

apical J, Fruit glabrous. Pedicel 1 mm long, stout.

Calyx tube to 5by 4.5 cm, subglobose, with 5 tubercles

(obscure at maturity) in the distal half; 2 longer calyx

lobes to 18 by 5 cm, lanceolate to lorate, subacute, to 6

mm broad above the somewhat revolute base; 3

shorter lobes to 8 by 8 mm, suborbicular, revolute.

Distr Malesia: E. Malaya (Trengganu south-

wards), Sumatra (Riouw Arch., Singkep. Lingga),
Anambas Is., Borneo (Sarawak N.E. to Bintulu).

Ecol. Locally abundant on dry sandy soils on

coastal hills.

Vern. Kĕruing chogan,k. utap, k. sungkit,

k. kelawar,

k. pakat,

k. kĕluang, k. mèrah, k. lĕkit,

k. d. panjang

k. daun lèbar,

(Mai.).

Note. Sometimes difficult to distinguish from D.

costulatus and D. globosus, both ofwhich canbe more

or less tomentose when immature.

19. Dipterocarpus costulatus Sloot. Bull. Jard. Bot.

Btzg III, 8 (1927) 315, f. 7; ibid. Ill, 17 (1941) 105;

Foxw. Mai. For. Rec. 10 (1932) 79; Sym. Mai. For.

Rec. 16 (1943) 174, f. 85; Browne, For. Trees

Sarawak & Brunei (1955) 108; Meijer & Wood,

Sabah For. Rec. 5 (1964) 244, pi. 25a (seedlings);

Ashton, Man. Dipt. Brun. Suppl. (1968) 12, f. 2.
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Vegetativeparts of mature tree glabrousbut for the

densely shortly buff pubescent inner surface of bud-

scales and stipules. Twigs and buds frequently

pruinose. Twig to 7 mm 0 towards the apex, some-

what compressed at first, becoming terete, smooth;

stipule scars slender, prominent.Bud to 30 by 6 mm,

falcate, acute, slender. Stipule to 16 by 2 cm, lorate,
subacute. Leaves 12-20 by 7-14 cm, broadly elliptic to

ovate, thickly coriaceous, with prominently cuneate

base, obtuse to shortly acuminate,persistently folded

between the 11-14pairs of prominent nerves; tertiary
nerves slender, scalariform; petiole 3-6 cm long.
Raceme to 20 cm long, terete, glabrous, bearing
distichous flowers at to 4 cm intervals. Flower buds to

3 by 1.5cm. Calyx and corolla typical, calyx glabrous.

Stamens c. 24, slightlyshorter than the style; filaments

about \ length ofanther, compressed, tapering; anther

linear, tapering apically into the acicular appendage;

appendage somewhat less than { length of anther.

Ovary ovoid, densely pubescent; style columnar,

pubescent except in the apical J. Fruit pedicel to 6 mm

long, prominent. Calyx glabrous; tube to 1.5 by 2 cm,

subglobose, bearing 5 prominent flange-liketubercles

medially; 2 larger calyx lobes to 20 by 4 cm, broadly

lorate, obtuse, with to 6 mm wide revolute constric-

tion at the base; 3 shorter lobes to 7 by 6 cm,

suborbicular, obtuse, revolute.

Distr. Malesia: Malaya (excepting seasonal areas),
E. Sumatra (E. Atjeh, Langkat, Indragiri,P. Lingga),

west and north-east Borneo (Lower Kapuas, W.

Sarawak; Tawau Distr., Nunukan and Tidung).
Ecol. Local, on poor soils on flat and undulating

land, rarely to 600 m.

Vern. Kĕruingpaya, k. kipas, k. pĕkat, k. marak-

luang, k. ladan.

20. Dipterocarpus globosus VESQUE, C. R. AC. SC

Paris 78 (March 1874) 627; J. Bot. 12 (1874) 151;

Dyer, J. Bot. 12 (1874) 153; Burck, Ann. Jard. Bot.

Btzg 6 (1887) 200; Brandis, J. Linn. Soc. Bot. 31

(1895) 33; Merr. En. Born. (1921) 398; Sloot. Bull.

Jard. Bot. Btzg III, 8(1927) 304; ibid. 111,17(1941)98;

Browne, For. Trees Sarawak & Brunei (1955) 109;

Ashton, Man. Dipt. Brun. (1964) 33, f. 6-7, pi. 5

(stem); ibid. Suppl. (1968) 15.— D. beccarianus Ves-

que, C. R. Ac. Sc. Paris 78 (1874) 627; J. Bot. 12(1874)

151; Dyer, J. Bot. 12 (1874) 153; Burck, Ann. Jard.

Bot. Btzg6(1887)20O.—D. beccarii DYER.J.Bot. 12

(April 1874) 103, t. 144, f. 16; ibid. (May 1874) 153,

incl. var. glabrata.

Midrib and nerves below fugaceous pubescent;

young twig, raceme and petiole ± persistently shortly

chestnut pubescent; leaf bud and stipule outside

densely persistently long chestnut tomentose. Twig

5-8 mm 0 apically, stout, terete. Bud 1-2 by 0.8-1.2

cm, ovoid, acute. Stipule c. 7 by 0.7 mm, narrowly

lanceolate, acute. Leaves 10-14 by 7-9 cm, thickly

coriaceous, broadly ovate, with sinuate margin;

prominentlyplicately folded between the nerves; base

broadlycuneate; acumenc. 4 mm long, broad;nerves

12-14 pairs, well spaced, prominent beneath, some-

what oblique (20°-30° apically and 50°-60° basally);

petiole 2-2.5 cm long, stout. Flowers unknown.

Raceme to 8 cm long, stout, axillary, singly branched.

Fruit calyx tube 2.5-3.5 cm long and broad, ± ovoid,

glabrous, sometimes unribbed, usually + 5-ribbed

from the obtuse and often impressed base to the

constricted c. 8 mm 0 neck; ribs obtuse or acute, most

prominent, slightly tuberculate, distally; 2 longer

lobes 11-15 by 2.5-3.5 cm, coriaceous, slightly
twisted, oblong, + broader in the distal half, obtuse,

gradually tapering to the flat c. 6 mm broad base,

glabrous, with three subequal closely parallel nerves,

prominent on the inner surface; 3 shorter lobes 4-5

mm long and broad, small, deltoid, + recurved,

revolute.

Distr. Malesia: Borneo (Sarawak, Brunei, S.W.

Sabah).

Ecol. Locally abundant on leached sandy soils in

Mixed Dipterocarp forest on coastal hills below 400

m.

Vern. Kĕruing buah bulat.

Note. Differing principally from D. rigidus in the

absence of tomentum at maturity (also minor fruit

differences); in thisbearing the samerelationshipas D.

humeratus to D. cornutus.

21. Dipterocarpus humeratus SLOOT. Bull. Jard. Bot.

Btzg III, 8 (1927) 308, 311, f. 4; Thorenaar, Med.

Proefst. Boschw. 16 (1926) 108; Ashton, Gard. Bull.

Sing. 20 (1963) 237; Man. Dipt. Brun. (1964) 36, f. 6,

pi. 12-13 (stem, bark); ibid. Suppl. (1968) 15;Meijer
& Wood, Sabah For. Rec. 5 (1964) 257, f. 39. — D.

validus■(non Bl.) Brandis, J. Linn. Soc. Bot. 31 (1895)

VI,p.p., quoadspecim.FORBES. D. retusus [non Bl.)
Ridl.Kew Bull. (1926)60,p.p.— D. gibbosus SLOOT.

Bull. Jard. Bot. Btzg 111, 8 (1927) 311, f. 5. D.

ursinus SLOOT. Reinwardtia 5 (1961) 470, f. 5.

Young twig, petiole, midrib and nerves beneath

persistently shortly cream pubescent; leaf bud and

stipule outside long fulvous tomentose, the hair tufts

becomingseparated widely and partially caducous on

the expanding stipule. Twig 1-1.2 cm 0 apically,

becoming uneven and thinly flaky, terete. Bud to 5 by

1.5 cm, narrowly conical, obtuse. Stipule1.5 cm, narrowly conical, obtuse. Stipule to 10 by 2

cm, narrowly lanceolate, obtuse. Leaves 20-38 by

12-23 cm, broadly ovate; base obtuse; apex obtuse to

shortly acuminate; nerves c. 20 pairs, prominent,well

spaced, at 45°-60°;petiole 4-6 cm long, stout, promi-

nently geniculate. Raceme to 21 cm long, terminal or

axillary, terete or slightly compressed, long golden-

brown caducous tomentose at base, more shortly so

distally; usually unbranched. Flowers remote, disti-

chous; bud to 5 by 2 cm, large. Calyx and corolla

typical, calyx glabrous. Stamens c. 40, longer than

style; filaments c.
'

2
as long as anthers; anthers linear,

tapering; appendagetoconnective aslong as anther or

slightly longer, slender. Ovary ovoid-conical, shortly

pubescent; stylopodium 2-3 times as long as ovary,

shortly pubescent the apex excepted. Fruit subsessile.

Calyx tube to 4 by 3.5 cm, globose, glabrous, with 5

obtuse tubercles in the apical half, terminating



312 [ser. I, vol. 92Flora Malesiana

abruptly at the c. 2.5 cm 0neck; 2 longer calyx lobes

to 18by 5 cm, oblong, obtuse,taperingabruptly at the

to 1.2 cm broad revolute base, untwisted; 3 shorter

lobes to 1.5 cm long and broad, broadly ovate, base

subcordate, apex obtuse, revolute with the 2 halves

back to back.

Distr. Malesia: North and East Sumatra (Langsa;

Singkel, Tapanuli, E. coast, Palembang, Mentawai

Is.), Borneo (S.E. Kalimantan,Sabah, N.E. Sarawak,

Brunei).

Ecol. Local, on undulating land and ridges below

700 m.

Vern. Kĕruing kerukup, k. latek bukit (Mai.)-
Note. Clearly closely allied to D. cornutus, from

which it differs principally in the tomentum and

smooth fruit calyx.

22. Dipterocarpus cornutus DYER, Fl. Br. Ind. 1 (1874)

296; J. Bot. 12(1874) 103, t. 143, f. 15; KING, J. R. As.

Soc. Beng. Sc. 62, 2 (1893) 93; BRANDIS, J. Linn. Soc.

Bot. (1895) 32; RIDL. Fl. Mai. Pen. 1 (1922) 215;
SLOOT. Bull. Jard. Bot. Btzg III, 8 (1927) 306; HEYNE,

Nutt. PI. ed. 2 (1927) 727; Foxw. Mai. For. Rec. 10

(1932) 75; BURK. Diet. (1935) 842; SYM. Mai. For.

Rec. 16 (1943) 172, f. 85, 87, 88. — Fig. 17A.

Large pale-barked tree. Twigs, leaf buds, stipule

outside, petiole, leaf beneath including nervation,

midrib above, calyx, corolla outside and ovary apex

densely persistently pale ocherous-cream puberulent,

sometimes fulvous on twigs; fruit calyx glabrescent;

leaf bud, stipule and base of inflorescence frequently
also densely + caducously longrufous tufted tomen-

tose, the short even indumentum persisting after the

tufts drop. Twig c. 10 by 8 mm, stout, somewhat

compressed,palebrown, sometimes becomingpapery

flaky. Bud to 6 by 1 cm, lanceolate, acute; stipule to 20

by 4 cm, lorate, narrowly obtuse. Leaves 15-30 by

7.5-18 cm, broadly elliptic to oblong-ovate, thickly

coriaceous, cream beneath, prominently persistently

plicate; base obtuse; apex obtuse or subretuse; nerves

18-21 pairs, prominent beneath; tertiary nerves very

slender, hardly elevated, densely scalariform;petiole

5-8.5 cm long, c. 4 mm 0, long, stout. Inflorescences to

28 cm long, to 5 by 3mm 0 at base, axillary,somewhat

compressed, unbranched, bearing to 10 distichous

flowers. Flower bud to 3.5 by 1 cm, fusiform. Stamens

30, exceeding style at anthesis; filaments short, broad,

applanate, deltoid; anthers c. 5 times length of

filaments,broadly linear-lanceolate,tapering; appen-

dage stoutly acicular, tapering, c. j length of anther.

Ovary ovoid, small,densely hirsute as also the basal
j

of the stoutly columnar ± capitate style. Fruit shortly

pedicellate to subsessile; calyx tube to 2.5 cm long, to

3.7 cm 0 including the 5 prominent distal tubercles,

subglobose, densely verrucose lenticellate; 2 longer
lobes to 21 by 5 cm, oblong, narrowly obtuse,

abruptly constricted to c. 2 cm wide and revolute at

base; 3 shorter lobes to 15 by 15 cm, suborbicular,

revolute.

Distr. Malesia: Malaya, N. Sumatra (Atjeh, Lang-

kat), Borneo (S.E., from P. Laut to W. and E. Kutei).

Ecol. Lowland forest to 1000 m, on well drained

flat or undulatingland or hills; frequentlycommon or

semigregarious.

Vern. Kĕruinggombang, k. dadek, k. (mara) kĕluw-

ang, k. chaier, k. babi (Malaya), kĕruing,

tampurau,

tampudau,

kapenkaluang (Borneo).

23. Dipterocarpuselongatus KORTH. Kruidk. (1841)
62; WALP. Rep. 5 (1845) 123; BL. MUS. Bot. Lugd.-

Bat. 2 (1852) 36; MIQ. Fl. Ind. Bat. 1, 2 (1859) 498;

Ann. Mus. Bot. Lugd.-Bat. 3 (1867)83, 85; DC. Prod.

16, 2 (1868) 613; DYER, J. Bot. 12 (1874) 108; BURCK,
Ann. Jard. Bot. Btzg 6 (1887) 203; BRANDIS, J. Linn.

Soc. Bot. 31 (1895) 32,40; MERR. En Born. (1921) 398;

SLOOT. Bull. Jard. Bot. Btzg III, 8 (1927) 272;

Reinwardtia 5 (1961) 473, 474; ASHTON, Gard. Bull.

Sing. 20 (1963) 237.
—

D. apterus Foxw. Mai. For.

Rec. 10 (1932) 77, pi. 6; Burk. Diet. (1935) 842;

Sloot. Bull. Jard. Bot. Btzg III, 16 (1940) 439, f. 3;

Sym. Mai. For. Rec. 16 (1943) 167, f. 85; Browne,

For. Trees Sarawak & Brunei (1955) 107; Ashton,
Man. Dipt. Brun. (1964) 23, f. 6; ibid. Suppl. (1968)

11—Fig. 17F.

Twigs, leaf bud, stipule outside and petiole with ±

dense, + caducous, very long red-brown tufted

tomentum; leaf nervation below more sparsely so or

glabrous. Twigs to 1.5 cm 0 apically, terete, red-

brown, becoming cracked and thinly flaked. Bud to 6

by 1.5 cm, falcate, acute, glabrescent or remaining

tufted as the stipuleexpands. Stipule to 15 by 2.5 cm,

hastate, acute. Leaves 28-50 by 13-20 cm, elliptic,
coriaceous; base obtuse; apex shortly abruptly acu-

minate; nerves 25-38 pairs, prominent beneath, the

lamina persistently plicately folded between; tertiary
nerves distant, scalariform;petiole 5-7 cm long, 0.5

cm 0, stout. Flowers unknown. Racemeto 12cm long,

terminal oraxillary, rigid, rarely branched, red-brown

long tufted tomentose. Fruit calyx tube to 5 by 5.5 cm,

at first tomentose, glabrescent, at first obovoid,

becoming globose, with 5 obtuse distal tubercles,

constricted to c. 1.5 cm 0 at neck; lobes equal,

vestigial, to 8 mm long, becoming recurved, obtuse.

Distr. Malesia: Malaya (E. coast: Kelantan to

Central and E. Johore and Singapore), eastern Suma-

tra (Serdang and Langkat Distr.), Lingga Arch.,

Anambas Is. (S. China Sea), Borneo (Sarawak N.E. of

Rejang, Kapuas valley, S.E. Kalimantan).

Ecol. Fresh water swamp, usuallyonsandy,perio-

dically well drained, soil; locally common in primary
and secondary forest.

Vern. Kĕruing latek, latek, k. babi (Brun.), k.

gumbang(Mai.), k. pasir (Sum.).
Note. Closely allied tothe previous two species and

differing from D. humeratus principally in the fruit.

24. Dipterocarpus lamellatus HOOK./. Trans. Linn.

Soc. 23 (1860) 159; MIQ. Ann. Mus. Bot. Lugd.-Bat. 3

(1867) 85; DC. Prod. 16, 2 (1868) 611; WALP. Ann. 7

(1869) 377; DYER, J. Bot. 12 (1874) 107, t. 145, f. 22;

BURCK, Ann. Jard. Bot. Btzg6(1887) 202; BRANDIS &

GILG in E. & P. Pfl. Fam. ed. 1, 3, 6 (1895) 256;



DIPTEROCARPACEAE (Ashton)1982] 313

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 39; MERR. En.

Born. (1921) 399; GILG in E. & P. Pfl. Fam. ed. 2, 21

(1925) 251; SLOOT. Bull. Jard. Bot. Btzg III, 8 (1927)

347; MEIJER & WOOD, Sabah For. Rec. 5 (1964)261, f.

41.

Large tree. Twigs, leaf buds, stipule, petioles, leaf

nervation beneath, midrib above, petiole and inflores-

cencesdensely persistently pale yellow-brownhirsute;

leaf surfaces and fruit calyx sparsely so. Twigc. 4 mm

0 apically, terete, + rugose. Leafbud to 9 by 7 mm,

ovoid, acute; stipules unknown. Leaves 13-16 by 6-9

cm,elliptic, thinlycoriaceous, + boat shaped with the

lower surface concave; base narrowly obtuse; acumen

to 8 mm long, abrupt, slender; nerves 15-17 pairs,

straight, ascending at c. 45°, slender but prominent

beneath, shallowly depressed above as also the mid-

rib; tertiary nerves laxly scalariform, slender but

prominent beneath, evident above; petiole 3-4 cm

long, c. 2 mm 0, slender. Inflorescence to 6 cm long,

axillary, apparently unbranched, bearing to 3 fruit

{flowerunknown). Fruit pedicelto 4mm long, slender;

calyx tube to 1.8 cm 0 including the 5 densely
convoluted wings, subglobose; 2 longer lobes to 14by

2.5 cm, spatulate,subacute, c. 8 mm broad at base; 3

shorter lobes to 14 by 7 mm, ovate, + revolute.

Distr. Malesia: Borneo (Sabah: Labuan (extinct),

Beaufort).
Ecol. Rare in Mixed Dipterocarpforest on low hills

near coast.

Vern. Kĕruingjarang.

25. Dipterocarpus lowii Hook./. Trans. Linn. Soc. 23

(1860) 160; Miq. Ann. Mus. Bot. Lugd.-Bat. 3 (1867)

58; DC. Prod. 16, 2 (1868) 613; Walp.Ann. 7 (1869)

377; Dyer, J. Bot. 12 (1874) 107, t. 145, f. 23; Burck,

Ann. Jard. Bot. Btzg 6 (1887) 202; Brandis, J. Linn.

Soc. Bot. 31 (1895) 40; Merr. En. Born. (1921) 399;

Ridl. Fl. Mai. Pen. Suppl. (1925) 291; Sloot. Bull.

Jard. Bot. Btzg III, 8 (1927) 344, f. 14-15; in Merr. PI.

Elm. Born. (1929)201; Foxw. Mai. For. Rec. 3 (1927)

43; ibid. 10 (1932) 91; Sym. Mai. For. Rec. 16 (1943)

183, f. 85; Browne, For. Trees Sarawak & Brunei

(1955) 110; Ashton, Man. Dipt. Brun. (1964) 37, f. 6,

pi. 14 (stem, habit); ibid. Suppl. (1968) 15; Meijer &

Wood, Sabah For. Rec. 5 (1964) 261, f. 3b.—D.

undulatus VESQUE, C. R. AC. SC. Paris 78 (1874) 626; J.

Bot. 12 (1874) 151; DYER, J. Bot. 12 (1874)

153. —Fig. 25.

Twig, midrib and nerves below + densely ±

caducously shortly pale golden-yellow pubescent.

Twig 2-3 by 5-10 mm 0, compressed, with broad

swollen stipule scars. Leaf bud c. 1.5 by 0.9 cm,

broadly conical, frequently falcate, obtuse. Stipule to

4 by 3 cm, broadly deltoid, acute. Leaves 15-20 by

6-10 cm, ovate-lanceolate, thickly coriaceous,

strongly folded between the 15-20 pairs of prominent
nerves; marginrevolute; base obtuse or cordate; apex

obtuse or with to 6 mm long narrow acumen; petiole
1.5-3 cm long, stout, often wrinkled on drying.
Raceme to 3 cm long, short, stout, terminal or axillary,

terete, simple or singly branched, flowers distichous;

bracteoles to 15 by 10 mm, elliptic toovate, subacute,

densely shortly pubescent outside, puberulentwithin,

fugaceous. Flower bud to 4 by 1.2 cm. Calyx densely

golden-yellow pubescent, wings prominently undu-

late. Corolla typical. Stamens c. 30, shorter than the

style; filaments short; anthers narrowly oblong;

appendage to connective somewhat shorter than

anther, stout at base, tapering. Ovary ovoid-conical,

tapering, densely pubescent; stylopodium narrowly

cylindrical, pubescent, tapering to the somewhat

shorter glabrous filiform style. Fruit calyx glabres-

cent, tube c. 4 cm long and 0 (including wings),

globose, completely hidden by the intricate folds of

the 5 wings; 2 longer calyx lobes to 14 by 3.5 cm,

broadly oblong, obtuse, somewhat revolute, hardly

constricted at the base, concurrent with the wings of

the tube, with onelong median nerve and two shorter

laterals; 3 shorter lobes 1.5-2 by 2 cm, broadly ovate,

recurved and concurrent with the wings.

Distr. Malesia: Malaya (Perak, E. coast), P. Sing-

kep, eastern Sumatra (KuantanDistr., Langsa, Lang-

kat, Batu Is.), Borneo (Kapuas valley, Sarawak to

Sabah; Tidung).

Ecol. Well-drained leached, usually sandy soils, in

lowlands, especially on islands and near present and

former coastlines on low hills to 400 m; locally

common on ultrabasics in Sabah.

Vern.Kĕruing sol, k. hijau,k.daunpanjang,.k. batu.

k. sindor (Mai.), bajan (Sabah), kawaan kaput (W.

Borneo).

Note. Specimens from Malaya north ofJohore and

from Sumatra and Singkep bear smaller leaves and

more slender twigs and petioles.

26. Dipterocarpus pachyphyllus MEIJER, Acta Bot

Need. 12 (1963) 351, pi. 15; Meijer & Wood, Sabah

For. Rec. 5 (1964) 265; Ashton, Man. Dipt. Brun.

(1964) 41, f. 6; ibid. Suppl. (1968) 16.
— Fig. 17E.

Freshly opened young parts evenly shortly pale

tawny tomentose, fugaceous on all but bud, stipule
and raceme. Twig to 4 by 2.5 cm 0 towards apex,

compressed, smooth, with prominent raised stipule

scars. Bud c. 18 by 4 mm, linear, acute. Stipule to 4 by

1.2 cm, linear to deltoid,subacute. Leaves9-\lby 5-9

cm, broadly ovate, thickly coriaceous; base obtuse to

subcordate; acumento 1 cm long, broad;nerves 10-12

pairs, distant, prominent, straight but curving

abruptly at the margin and coalescing to form an

indistinct intramarginal nerve; petiole 2-3.4 cm long,petiole 2-3.4 cm long,

slender, prominentlygeniculate. Raceme to 5 cm long,

terminal or axillary, terete, simple, flowers distichous.

Flower bud to 15 by 5 mm. Calyx densely golden-

tawny pubescent; wings prominently undulate. Cor-

olla typical. Stamens 23-25, shorter than style; fila-

ments as long as anthers, applanateat base, tapering;

anthers narrowly oblong; appendage to connective

somewhat shorter than anther, stout at base, tapering.

Ovary narrowly ovoid, densely pubescent; stylopo-

dium indistinct, tapering into style; style filiform,

glabrousexcept at base, somewhat shorter than ovary

and stylopodium. Fruit calyx entirely glabrous,
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Fig. 25. Dipterocarpus lowii HOOK. f. (2 trees) asemergent in undisturbed profile of lowland dipterocarpforest,

nearBt. Puan, Belait, Brunei, c. 20 m alt.; pineapple cultivation in foreground (Photogr. ASHTON, Jan. 1960).
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pruinose; tube to 2.5 by 2 cm including wings,

subglobose, completely hidden by the intricate folds

of the 5 wings; 2 longer lobes to 13by 3 cm, spatulate,

subacute, with onelong median nerve and two short

laterals; 3 shorter lobes to 1 by 1.5 cm, broadly

deltoid, recurved.

Distr. Malesia: Northern Borneo (Sabah, Brunei,

Sarawak E. of the Lupar).

Ecol. Scattered on leached clay soils in Mixed

Dipterocarp forest, undulating land and hillsides to

400 m.

Vern. Kĕruing daun tebal, kĕruing sol padi.

27. Dipterocarpus confertus SLOOT. Bull. Jard. Bot.

Btzg III, 8 (1927) 322, f. 9; in Merr. PI. Elm. Bora.

(1929) 201; Bull. Bot. Gard. Btzg III, 17(1941) 104; f.

14; Reinwardtia 5 (1961) 62, f. 1; Foxw. Mai. For.

Rec. 10 (1932) 62; Browne, For. Trees Sarawak &

Brunei (1955) 108; Ashton, Man. Dipt. Brun. (1964)

26, f. 6; ibid. Suppl. (1968) 12; Meijer & Wood, Sabah

For. Rec. 5 (1964) 242, f. 3a, pi. 26a (stem).

Young twig, leaf bud, stipule outside, petiole,
nerves and midrib above, nervation beneath, and

inflorescence persistently 1.5-3.5 mm long pale ful-

vous-brown tufted hispid; leaf surface caducously so.

Twig0.8-1 cm 0 apically, stout, uneven, cracked and

marked by the thin amplexicaul stipule scars. Bud

1.2-2 by 1-1.7 cm, broadly ovoid, obtuse or subacute.

Stipule to 5 cm long and broad,broadly ovate, obtuse,
caducous. Leaves (18-)22-35 by (14-) 16-22 cm,

broadly obovate to orbicular, chartaceous, concave;

base obtuse or subpeltate, the lamina continuingas a

slight ridge above the base of the midrib;apex obtuse

or shortly acuminate; nerves 9-12 pairs, well spaced,

at 45° to 60°; petiole 5-6 cm long. Inflorescence to 7 cm

long, subcymose, singly branched or unbranched,

short, bearing few distichous flowers; bracts and

bracteoles to 25 by 5 mm, linear, obtuse, sparsely

tomentose, caducous. Bud to 4 by 1 cm. Calyx and

corolla typical, calyx shortly tomentose. Stamens c.

25, as long as style; filaments as long as anther,

applanateat base, taperingand filiform below anther;

anther narrowly oblong, stout, tapering; appendage

almost as long as anther, stout at base, tapering and

filiform at apex. Ovary small, ovoid-conical, densely

pubescent; stylopodium indistinct; style 3 times as

long as ovary, columnar, slender, tomentose except at

apex. Fruit subsessile; calyx tube densely pale fulvous

long tomentose, c. 3 by 1.7 cm, narrowly obovoid,

with 5 indistinct ridges when mature, tapering basally

to the pedicel, only slightlyconstricted apically; 2 long

lobes to 14 by 3 cm, glabrous within, sparsely

tomentose outside, oblong-lanceolate,obtuse, taper-

ing to the constricted but non-revolute base, promi-

nently 3-nerved; 3 shorter lobes to 1.7 by 0.7 cm,

oblong, recurved distally.

Distr. Malesia: Borneo (S.E. Borneo, Sabah, Sar-

awak and Brunei).
Ecol. Mixed Dipterocarp forests below 800 m,

sometimes common on low hills and undulating

land.

Vern. Tampudau (S.E. Borneo), kĕruing kobis

(Sabah, Sarawak).

Note. Sterile collections from Singkep could be

either this species or D. concavus.

28. Dipterocarpus dyeri PIERRE in Lanessan, PI. Util.

Colon. Fr. (1886) 297; Fl. For. Coch. 3 (1889) t. 216,

217; BRANDIS, J. Linn. Soc. Bot. 31 (1895)33; PARKER,

Ind. For. Rec. 16 (1931) 13; PARKINSON, Burma For.

Bull. 27 (1932) 15;Foxw. Mai. For. Rec. 10(1932)79,

p.p.\ Burk. Diet. (1935) 843; Sym. Mai. For. Rec. 16

(1943) 176, f. 85.

Large pale-barked semi-deciduous tree. Leaf buds,

stipules outside and ovary apex densely persistently

long rufous silky velutinate, twigs, leaf nervation

beneath and midrib above, inflorescence and calyx

caducously ± sparsely so. Twig 10-15 mm 0 apically,
stout, pale brown, rugose, lenticellate; internodes

short, the leaves densely clustered at the ends ofthe

twigs. Buds to 25 by 15 mm, large, ovoid-lanceolate,

acute; stipule to 15 by 2.5 cm, lanceolate, subacute.

Leaves 16—40 by 7.5-14 cm, large, narrowly ovate to

elliptic, coriaceous; base broadly cuneate to subcor-

date; acumen to 5 mm long, short, broad, tapering;

nerves 24-30 pairs, ascending, slender but prominent
beneath as also the midrib; petiole 4-6 cm long, to 4

mm 0, relatively slender. Inflorescenceto 16 cm long,

axillary, straight, borne in dense clusters behind the

leaves, each bearing to 6 distichous flowers. Flower

buds to 5 by 1.3 cm long, fusiform. Stamens c. 30,

exceeding style at anthesis; filaments slender, taper-

ing, + equal to the shortly lorate tapering distally

fimbriate anthers; appendage acicular, somewhat

shorter than anthers; ovary narrowly ovoid, sur-

mounted by a slender columnar style c. 1| its length.
Fruit pedicel to 3 mm long; calyx tube to 4 by 3 cm,

ellipsoid,with 5 narrow ribs running from the apex for

§ its length; 2 longer lobes to 20 by 5.5 cm, oblong-

oblanceolate, obtuse, c. 8 mm wide and somewhat

revolute at base; 3 shorter lobes to 15 by 6 mm, ovate,

subacute, revolute.

Distr. Cochinchina, Cambodia,S.E. and peninsu-

lar Thailand,Mergui, and in Malesia: Malaya (Perlis

and N. Kedah).

Ecol. Semi-evergreenDipterocarp forest and Schi-

ma-bamboo forests at low elevations in the seasonal

zone, in moist sandy soil in valleys by streams but not

normally alluvium.

Vern. Kĕruing daun besar, k. etoi (Malaya).

Note. PARKER observed hybridisation between this

species and D. alatus ROXB. in peninsular Burma.

29. Dipterocarpus fagineus VESQUE, C. R. AC. SC.

Paris 78 (March 1874) 625; J. Bot. 12 (1874) 149;

Dyer, J. Bot. 12 (1874) 152; Burck, Ann. Jard. Bot.

Btzg 6 (1887) 200; King, J. R. As. Soc. Beng. Sc. 62,2

(1893)94,,p.p.\ Brandis, J. Linn. Soc. Bot. 31 (1895)

33; Burk. J. Sir. Br. R. As. Soc. 81 (1920) 51, 53, fig.;
Merr. En. Born. (1921) 398; Ridl. Fl. Mai. Pen. 1

(1922) 216, p.p.\ Sloot. Bull. Jard. Bot. Btzg III, 8

(1927) 318; Foxw. Mai. For. Rec. 10 (1932) 80; Sym.
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Kew Bull. (1937) 318; Mai. For. Rec. 16 (1943) 177, f.

85; BROWNE, For. Trees Sarawak & Brunei (1955) 108;

ASHTON, Man. Dipt. Brun. Suppl. (1968) 14, f. 2;
Gard. Bull. Sing. 31 (1978) 10. — D. prismaticus

DYER, J. Bot. 12 (Apr. 1874) 104, t. 144, f. 17; ibid.

(May 1874) 152. — Duvaliella problematica HEIM,

Bull. Mens. Soc. Linn. Paris 2 (1891) 1009; Rech.

Dipt. (1892) 72; BRANDIS & GILG in E. & P. Pfl. Fam.

ed. 1, 3, 6 (1895) 263; GILG in E. & P. Pfl. Fam. ed. 2,
21 (1925) 258.— D. pseudofagineusFoxw. Mai. For.

Rec. 10 (1932) 82; SYM. Mai. For. Rec. 16 (1943) 186,

f. 85.

Young twigs, leaf buds, stipule outside (glabrous

within) and petioleshortly evenly densely persistently

pale golden-brownpubescent, occasionally glabrous;

midrib on both surfaces sparsely so. Twigs c. 2 mm 0

near the apices, ribbed, smooth to rugulose. Bud to 10

by 2.5 mm, falcate, acute. Stipule to 20 by 3 mm,

linear, caducous, sparsely pubescent outside, glabres-

cent within. Leaf 4-9(-12) by 1.5-4.0(-5.5) cm, nar-

rowly elliptic to lanceolate; frequently glaucous

beneath; base cuneate; acumento 8 mm long, slender;

nerves 8-10(-16) pairs, slender but elevated beneath,
at 30°-40°; tertiary nerves slender, subscalariform;
midrib applanate above, prominently terete beneath;

petiole 11-17 mm long, slender, geniculate, drying
buff pubescent. Raceme to 5 cm long, caducously

shortly evenly golden-buffpubescent, unbranched or

sometimes singly branched, bearing to 4 flowers.

Flower bud to 20 by 6 mm, fusiform. Calyx glabres-
cent. Corolla densely golden-buffpubescent outside,

sparsely so within. Stamens 15, shorter than style at

anthesis; filaments slender, tapering, c. \ length of

anther. Gynoecium cinereous but for the distal \ ofthe

style; ovary ovoid; style broadlycolumnar, somewhat

tapering. Fruit calyx and pedicel glabrous.Pedicel to 6

mm long. Calyx tube to 10 by 8 mm, subglobose to

ellipsoid, decurrent with pedicel at base, with 5 slender

acute ribs continuous tobase or confined to distalend;
2 longer lobes to c. 8(-20)by 1.5 cm, lorate, obtuse; 2

shorter lobes to 6 by 5 mm, deltoid, subacute. Nut

apex densely golden-buffpubescent; style remnant 10

mm long, slender, pubescent.
Distr. Malesia: Malaya (Perak, Penang, coastal

Pahang and Trengganu), N.E. Sumatra (Riouw-

Lingga), Borneo (Sarawak).
Ecol. Hill forests, locally gregarious on ridges,

especially at 500-800 m but down to 100m near coast.

Vern. Keruingpipit (Mai.).

Note. Collections from low altitude, previously
described as D. pseudofagineus generally,have longer
leaves with more nerves, are generally glaucous

beneath, and have fruit calyx ribs confined to the

distal half. There is no discontinuity in the variation

between the lowland and hill forms however and these

species are therefore not regarded as distinct here.

30. Dipterocarpus cinereus SLOOT. Bull. Jard. Bot.

Btzg III, 8 (1927) 319, f. 8.

Large tree. Twig, leaf bud, stipule, petiole, leaf

undersurface, panicle and ovary densely persistently

buff pubescent; hairs longer on buds and stipules;

calyx thus at first, becoming sparsely so in fruit; parts

ofpetalsexposed in bud densely puberulent. Twigsc. 2

mm 0 apically, terete, rugulose, pale brown, much

branched. Buds to 12 by 3 mm, lanceolate-falcate;

expanded stipule not seen.Leaves 6-8 by 1.7-2.5 cm,

lanceolate, thinly coriaceous, distinctly persistently
plicate; base cuneate; apex shortly narrowly tapering-

acuminate; nerves 8-9 pairs, steeply ascending at c.

40
c , slender but distinctly elevated beneath; tertiary

nerves densely scalariform, slender and obscure;

midrib prominent beneath, shallowly depressed

above;petiole 1.7-2.5 cm long, very slender. Inflores-
cence to 4 cm long, axillary, simple or singly branched,

bearing 4-5 secund flowers. Flower buds to 22 by 8

mm, fusiform. Stamens c. 25, exceeding style at

anthesis; filaments slender, somewhat longer than the

narrow taperinganthers and appendage;style colum-

nar, pubescent in the basal \. Fruit pedicel to 3 mm

long, broadening into the to 14 by 10 mm broadly

ellipsoid or obovoid, sharply though narrowly

5-ribbed, calyx tube; 2 longer lobes to 5 by 1.2 cm,

broadly spatulate,narrowly obtuse, constricted toc. 4

mm broad at base; 3 shorter lobes to5 by 5 mm, ovate,

obtuse, + revolute.

Distr. Malesia: Central W. Sumatra (P. Musala).

Ecol. Lowland forest on leached soils, rather

common.

Vern. Lagan bras.

Note. Clearly closely allied to D. fagineus, from

which it differs principally in the number of

stamens.

31. Dipterocarpus semivestitus SLOOT. Bull. Jard. Bot.

Btzg III, 8 (1927) 342, f. 13; SYM. Mai. For. Rec. 16

(1943) 188, f. 85.

Parts glabrousbut for densely puberulent inflores-

cence, fruit calyx tube, sparsely puberulent fruit calyx

lobes, and densely pubescent ovary. Twig c. 3 by 2

mm, + compressedapically, slender, much branched,

blackish, minutely pale lenticellate;stipule scars obli-

que. Buds to 8 by 2 mm, lanceolate-falcate, slender,

drying black; stipules unknown. Leaves 5.6-11 by

2.5-6 cm, narrowly elliptic, coriaceous; marginsome-

what undulate; base cuneate; acumen to 1 cm long,

slender; nerves 6-8 pairs, steeply ascending, slender

and hardly elevated beneath; tertiary nerves densely

scalariform, hardly elevated beneath, set vertically to

the midrib;petiole 1.4-2.2 cm long, slender. Inflores-

cence to 7 cm long, simple. Flower unknown. Fruit

subsessile; calyx tube to 15 by 10 mm, narrowly

obovoid, with 5 sharp undulatingridges or narrow, to

2 mm wide, wings; 2 longer lobes to 6.5 by 1.5 cm,

spatulate, obtuse, c. 5 mm broad at base; 3 shorter

lobes to 5 by 4 mm, elliptic, subrevolute.

Distr. Malesia: S. E. Borneo (Marabahan Dis-

trict), Malaya (Perak).

Ecol. Rare in lowland forest onlow lying, perhaps

almost swampy, land.

Vern. Kĕruingpadi, k. dadeh (Malaya), murtulang

(Borneo).
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32. Dipterocarpus oblongifolius Hi . Mus. Bot. Lugd.-
Bat. 2 (1852) 36; Walp. Ann. 4 (1857) 335; Miq. Fl.

Ind. Bat. 1,2(1859)498; Ann. Mus. Bot. Lugd.-Bat. 3

(1867)85;DC. Prod. 16,2(1868)614;DYER.J.Bot. 12

(1874) 105; ibid. (1874) 152; Burck, Ann. Jard. Bot.

Btzg 6 (1887) 201; King,J. R. As. Soc. Beng. Sc. 62,2

(1893) 95; Brandis, J. Linn. Soc. Bot. 31 (1895) 37;
Merr. En. Born. (1921) 399; Ridl. Fl. Mai. Pen. 1

(1922) 216; Craib, Fl. Siam. Enum. 1 (1925) 136;

Endert, Bot. Versl. M.O. Borneo Exp. (1927) 248;

Sloot. Bull. Jard. Bot. Btzg III, 8 (1927) 338; Trop.
Natuur 17(1928) 146, f. 9-10; Foxw. Mai. For. Rec.

10 (1932) 86; Burk. Diet. (1935) 844; Corner,

Wayside Trees (1940) 211; Sym. Mai. For. Rec. 16

(1943) 184, f. 85; Browne, For. Trees Sarawak &

Brunei (1955) 110; Ashton, Man. Dipt. Brun. (1964)

39, f. 6, pi. 9 (seedlings); ibid. Suppl.(1968)16;MEUER

& Wood, Sabah For. Rec. 5 (1964) 264; Srivastava,
Mai. For. 40 (1977) 251, f. 1; Corner, Gard. Bull.

Sing. Suppl. 1(1978)44.—D. stenopterus VESQUE, C.

R. Ac. Sc. Paris 78 (1844) 625; J. Bot. 12 (1874) 150;

DYER, J. Bot. 12 (1874) 152.
— D. pulcherrimus RIDL.

Trans. Linn. Soc. Bot. 3 (1893) 283. — Fig. 26.

Twig, leaf bud, midrib on both surfaces, nervation

beneath, petiole, and raceme densely + evenly cadu-

cous pale yellowtomentose; persistently so on stipule

outside, calyx and ovary. Twig 2-3 mm 0 apically,
terete or + compressed; amplexicaul stipule scars

inconspicuous. Budc. 20 by 3 mm, linear, compressed,

acute. Stipule 10-15 by 1.5 cm, linear, obtuse. Leaves

14-18(-25)by 4-7(-9) cm, narrowly elliptic to lanceo-

late; base cuneate; apex gradually tapering; acumento

1 cm long, slender; nerves 16-20 pairs, slender, at

40°-50°;petiole l|-2 cm long. Racemes to 18cm long,
terminal and axillary, simple or singly branched, with

distichous flowers; bracts to 20 by 2.5 mm, linear.

Calyx densely cream tomentose. Stamens 15, shorter

than style; anther as long as the filament, narrowly

oblong, taperingfrom the base into the glabrous stout

appendage; + shorter than anther; ovary conical,

densely tomentose, tapering into the stylopodium, the

latter twice aslong asthe ovary, narrowly-cylindrical,

tapering into and + twice as long as the filiform

glabrous style. Fruit pedicel 1-2 mm long.Fruit calyx
tube 25-30 by 7-9 mm, narrowly obovoid or fusiform,

only slightly constricted at the c. 6 mm 0 neck, with 5

wavy, c. 1 mm wide, thin wings from neck to base; 2

longer lobes 10-12 by 1j cm, narrowly spatulate,

obtuse, 3-4 mm wide at base, 1-nerved with 2 small

lateral nerves at the base; 3 shorter lobes c. 10 by 3

mm, narrowly deltoid to linear, obtuse, recurved.

Saplings stenophyllous.

Distr. S. Peninsular Thailand (Pattani) and in

Malesia: Malaya(all majoreast-flowing rivers; rare in

Perak), Borneo (excepting most of Sabah).

Ecol. Gregarious on the banks of fast-flowing

inland rivers, germinatingand becoming established

below the flood-line.

Vern. Neram (Mai.), laran (S.E. Borneo),

gansurai

ensurai,

(northern Borneo).

Note. Leaves of seedlings are linear-lanceolate;cf

VAN SLOOTEN (1928) and SRIVASTAVA (1977). This

species is so characteristic of swift-running streams in

Borneo and Malaya, that CORNER (1940, 1978) gave

the nameneram rivers to this type.

33. Dipterocarpusgrandiflorus(BLCO) BLCO, Fl. Filip.
ed. 2(1845)314; ibid. ed. 3, 2(1878)218, t. 263; DC.

Prod. 16, 2 (1868) 612; Dyer, J. Bot. 12(1874) 106, t.

145, f. 19; Vidal, Sinopsis (1883) t. 14A; PI. Vase.

Filip. (1886) 59; Burck, Ann. Jard. Bot. Btzg 6 (1887)

201; King, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 95;

Brandis &Gilg in E. & P. Pfl. Fam. ed. 1,3,6(1894)

256; Brandis, J. Linn. Soc. Bot. 31 (1895) 37; Ridl.

Agr. Bull. Str. & F. M. S. 1 (1901) 55; Fl. Mai. Pen. 1

(1922) 216; Foxw. Philip J. Sc. 6 (1911) Bot. 251, pi.

36; ibid. 13(1918) Bot. 179; ibid. 67 (1938) 259; Mai.

For. Rec. 10(1932)87;Heyne,Nutt. PI.ed. 1,3(1917)

273; ibid. ed. 2 (1927) 1095, 1096; Merr. Sp. Blanc.

(1918) 268; En. Born. (1921) 398; En. Philip. 3 (1923)

89; Burk. J. Str. Br. R. As. Soc. 81 (1920) 55; Reyes,

Philip. J. Sc. 22 (1923) 321; Craib, Fl. Siam. Enum. 1

(1925) 134; Gilg in E. & P. Pfl. Fam. ed. 2, 21 (1925)

25; Sloot. Bull. Jard. Bot. Btzg III, 8 (1927) 333;

Parker, Ind. For. Rec. 16 (1931) 5; Parkinson,

Burma For. Bull. 27 (1932) 17; Burk. Diet. (1935)

843; Sym. Mai. For. Rec. 16 (1943) 178, f. 85, 90;

Smitinand, Thai For. Bull. 4 (1958) 33; Meijer &

Wood, Sabah For. Rec. 5 (1964) 252, f. 38.—

Mocanera grandiflora BLCO, Fl. Filip. ed. 1 (1837)

451. -— D. blancoi BL. MUS. Bot. Lugd.-Bat. 2 (1852)

35. — Vatica trigyna GRIFF. Notul. 4 (1854)
514. — D. motleyanus HOOK /. Trans. Linn. Soc. 23

(1860) 159; MIQ. Ann. Mus. Bot. Lugd.-Bat. 3 (1867)

85; DC. Prod. 16, 2 (1868) 611; WALP. Ann. 7 (1869)

377. —D. griffithii MIQ. Ann. Mus. Bot. Lugd.-Bat. 1

(1864) 213; DC. Prod. 16,2(1868)612; WALP. Ann. 7

Fig. 26. The narrow-leaved seedlings ofDipterocarpus

oblongifolius BL. Brunei (Photogr. ASHTON).
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(1869) 377; DYER, Fl. Br. Ind. 1 (1874) 299; J. Bot. 12

(1874) 107; KURZ, Fl. Burma 1 (1877) 116; RIDL.

Trans. Linn. Soc. Bot. 3 (1893) 283; KING, J. R. As.

Soc. Beng. Sc. 62, 2 (1893) 96; BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 37; Ind. Trees (1906) 701; GAMBLE,
Man. Ind. Timb. (1922) 70. — D. pterygocalyx
SCHEFF. Nat. Tijd. N. I. 31 (1870) 347; DYER, Fl. Br.

Ind. 1 (1874) 298; HEYNE, Nutt. PI. ed. 2 (1927)
1096. — Fig. 17B.

Very large hardly buttressed tree. Leaf bud,outside

of stipule, parts of petals exposed in bud, ovary apex

and sometimes twig densely evenly pale buff pubes-

cent, parts otherwise glabrous. Twigs to 12 mm 0,

stout, becoming grey-brown; internodes short, the

leaves clustered around the twig endings. Buds to 2 by
1 cm, ovoid, acute; stipule to 18 by 5 cm, oblong-lan-

ceolate, subacute. Leaves 10-18 by 5-12 cm, ovate,

coriaceous, + applanate;base obtuse or subcordate;

acumen to 1 cm long, short, nerves 15-17 pairs,

prominent beneath, spreading; tertiary nerves re-

motely scalariform, barely elevated; petioles 3-9 cm

long, very long, slender. Inflorescences to 18 cm long,

very long, slender, axillary, borne in dense groups

behind the leaves, unbranched, bearing to 3 remote

distichous flowers. Flower buds to 35 by 13 mm,

fusiform. Stamens 30, exceeding style at anthesis;

filaments broad, compressed, tapering, c. j the length
of the relatively short broadly linear-lanceolate taper-

ing anthers; appendages acicular, c. § length of

anthers. Ovary taperinginto the short stoutly colum-

nar style; ovary and style puberulent in the basal half.

Fruit pedicelto 2by 4mm, stout. Calyx tube to 7 by 3.5

cm, ellipsoid, with 5 pruinose, to 1.5 cm wide,

prominent coriaceous wings continuous from base to

apex; 2 longer lobes to 22 by 3 cm, oblanceolate-spa-
tulate, obtuse, tapering abruptly to c. 1.3 cm wide at

base; 3 shorter lobes to 2 by 1.5 cm, elliptic, subrevo-

lute.

Distr. Andamans, Mergui, Peninsular Thailand,

and in Malesia: Malaya, north-east Sumatra (Atjeh,
Langkat, Bengkalis, P. Simalur, P. Musala, Riau

Arch., Banka, Billiton), P. Karimata, Borneo (from

lower Dayak in S.W. to Sabah in E.; incorrectly
recorded by Browne, For. Trees Sarawak & Brunei

(1955) 106 from Sarawak), Philippines(N.W. Luzon).

Ecol. Often common, becoming semi-gregarious,
in more seasonal climates in Semi-evergreen Diptero-

carp forests; on small islands and on coastal hills in

less seasonal areas, and in Malaya occurring fre-

quently with Shorea curtisii on inland ridges to 700 m.

Vern, Kĕruingbĕlimbing, k. pekat, meluit (Malaya),

kĕruing, laganbras (Sumatra), tampudau,bajan,kĕru-

ing (Borneo), apitong (Tag.).
Note. A remarkable relic from the once vast

Semi-evergreen Dipterocarp forests of the Pleistocene

Sundaland.

34. Dipterocarpus glabrigemmatus Ashton, Gard.

Bull. Sing. 31 (1978) 11.— D. sp. Ashton, Man. Dipt.

Brun. Suppl. (1968) 19.

Midrib and nerves sparsely pubescent, other vege-

tative parts glabrous. Twig c. 3 by 2 mm 0 apically,
somewhat compressed and ribbed, lustrous; stipule
scars slender, pale, hardly raised. Leaf bud to 6 by 4

mm, acute. Stipuleunknown. Leaves 6-9 by 4.5-6 cm;

broadly ovate; margin sinuate distally; base obtuse;

acumen to 5 mm long, short, broad; nerves 10-11

pairs, prominent beneath, at 45"-60° near the base,

straight but curving near the margin; midrib

applanateabove, prominentlyterete beneath; tertiary

nerves subscalariform; petiole 1.5-2.5 cm long,

slender,dryingrugose. Raceme to 10 cm long, to 1 mm

0 at base, axillary, unbranched, glabrous.Flower bud

to 25 by 12 mm. Calyx glabrous, prominently

5-winged; corolla typical. Stamens 15, subequal; fila-

ments compressed at base, tapering; anthers linear,

2-3 times as long as filaments; appendageto connec-

tive almost as longas anther,filiform,tapering. Ovary

ovoid, small, pubescent; style c. 5 times length of

ovary, pubescent except at apex. Fruit unknown.

Distr. Malesia: Borneo (Central Sarawak).

Ecol. Local, Mixed Dipterocarp forest, clay soil.

35. Dipterocarpus palembanicus Sloot. Bull. Jard.

Bot. Btzg III, 8 (1927) 336, f. 12; Sym. Mai. For. Rec.

16(1943) 185, f. 85; Ashton, Man. Dipt. Brun. Suppl.

(1968) 16, f. 6-7, pi. 6 (stem),/>./>.; Gard. Bull. Sing. 31

(1978) 11.— D. alalus (non Roxb.) Foxw. Mai. For.

Rec. 10(1932)82.

a. ssp. palembanicus.

Twig, leaf bud and stipule outside densely fulvous

hirsute; petiole midrib above and leaf beneath densely

shortly puberulent; caducous on twigs and petioles,

otherwise persistent. Twig 2-3 mm 0, terete, with a

rather papery, finely cracked surface. Bud4-12 by 3-4

mm, shortly oblong to conical, obtuse. Stipule2-3 cm

long, narrowly hastate, acute. Leaves 10-14 by 5-9

cm, broadly elliptic to ovate, thinly coriaceous; base

obtuse or cuneate, acumen short or to 2 cm long,

narrow; margin undulate; nerves slender, dense,

12-14 pairs, at 35°-45°, tending to be persistently

plicately folded between; tertiary nerves densely sca-

lariform, slender; petiole 2-3 cm long, prominently
geniculate. Raceme to 6 cm long, terminal or axillary,

terete, tending to wrinkle on drying, unbranched or

singly branched, the branchlets bearing distichous

flowers. Bud to 3.5 by 1.5 cm. Calyx and corolla

typical, calyx glabrous. Stamens 15; filaments com-

pressed at base, slender, tapering; anthers linear,c. l\
length of filament, tapering apically; appendage to

connective c. \ length of anther, filiform, tapering,

reaching to { length of style. Ovary ovoid, densely

pubescent, tapering into style; style 3-4 times length of

ovary, stoutly filiform, densely pubescent and ribbed

in the basal f, otherwise glabrous. Fruit calyx gla-

brous; tube to 3.5 by 1.5 cm, narrowly ellipsoid,

tapering graduallyto the base and the c. 1 cm 0 neck;

broadly 5-winged, the wings thin, to 8 mm broad, +

obtuse or subcordate at base, with the margin folded

over frequentlyat maturity; 2 longer calyx lobes to 10

by 3.5 cm, oblong, obtuse, base revolute, subcordate.
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with 3 parallelnerves running down the whole length

close to the centre; 3 shorter calyx lobes to 5 by 10mm,

broadly orbicular, strongly recurved, with narrow

base and revolute undulate margin.
Distr. Malesia: Malaya (Trengganu, Central

Johore), Singapore, Sumatra (Palembang), Borneo

(Central Sarawak).

Ecol. Local, Mixed Dipterocarp forest on hills,

clay soils, to 650 m.

Vern. Kĕruing ternek (Mai.), lagan daun halus

(Sum.).

b. ssp. borneensis Ashton, Gard. Bull. Sing. 31 (1978)

11.— D. palembanicus: ASHTON, Man. Dipt. Brun.

(1964) 41; MEIJER & WOOD, Sabah For. Rec. 5 (1964)

266, f. 42.

Differingfrom ssp. palembanicus as follows: Twig,

petiole, midrib (both surfaces) and nerves beneath

densely shortly chestnut pubescent, caducous on

twigs; persistent, long, on bud, stipule and petiole;
lamina fugaceous pubescent. Leaves 7-11 by 3-6 cm,

oblong to ovate, with 12-14 pairs of nerves; petiole c.

15 mm long. Fruit calyx tube to 5.5 by 2 cm, wings to

15 mm broad, undulate, auriculate at base and apex.

Distr. Malesia: northern Borneo (Central and

N.E. Sarawak to E. Sabah and Nunukan [.).
Ecol. As ssp. palembanicus, and sometimes grow-

ing together with it.

36. Dipterocarpus fusiformis ASHTON, Gard. Bull.

Sing. 31 (1978) 12.

Large tree. Young parts densely buff velutinate,

persistent on leaf bud and stipule outside, becoming

sparse yet + persistent on twigs, petiole and leaf

undersurface, elsewhere caducous. Twigs c. 2 mm 0

apically, slender, terete, + verrucose. Buds to 15 by 3

mm, linear, lanceolate; stipule to 30 by 6 mm,

lanceolate, acute. Leaves 7-17 by 3-7 cm, elliptic or

narrowly ovate, coriaceous; base cuneate or obtuse;

acumen to 12 mm long, slender, prominent; nerves

13-17 pairs, slender but prominent beneath, ascend-

ing at 30°-40°; tertiary nerves densely scalariform,

evident but hardly elevated beneath;petiole 2-2.6cm

long, slender. Complete inflorescences unknown; in-

florescences singly branched or unbranched, axillary.

Flowers unknown. Fruit pedicel c. 1 mm long, short;

calyx tube to 28 by 18 mm, ellipsoid, with 5, to 6 mm

broad, straight incrassate wings or narrow ridges,

continuous from base to apex but generallybroader in

the distal half; 2 longer lobes to 10 by 2.6 cm, broadly

spatulate,obtuse, c. 7 mm wide at base; 3 shorter lobes

to 5 by 5 mm, suborbicular, subrevolute.

Distr. Malesia: N.E. Borneo (Tawau area).

Ecol. Undulating well drained fertile soils; Mixed

Dipterocarp forest; rare.

Note. Clearly closely allied toD. mundus SLOOT. of

the Central Bornean hills, a species which is conspi-

cuously glabrous but for its corolla, ovary, and the

inside ofits stipules. The two species are therefore very

different in appearance; flowers are still awaited and

may provide further differences.

37. Dipterocarpus mundus SLOOT. Bull. Jard. Bot

Btzg III, 16 (1940) 446, f. 7; ASHTON, Man. Dipt.

Brun. Suppl. (1968) 15, f. 3.
— Fig. 17G.

Parts glabrous but for pubescent inner surface of

stipules. Twig c. 2-3 mm 0 apically, terete, much

branched; stipule scars slender, elevated but not

prominent.Bud to 14 by 3 mm, slender, acute. Stipule

to 4.0 by 0.6 cm, linear, caducous. Leaves 5.5-16 by

2.5-7.5 cm, narrowly elliptic to obovate; base nar-

rowly obtuse; acumen to 8 mm long; nerves 8-10

pairs, straight, slender but prominent beneath, at 30°

to 50°; tertiary nerves remotely subscalariform; mid-

rib + applanate above, stout, prominent, terete

beneath; petiole 1.6-3 cm long, slender, geniculate.
Raceme to 6 cm long, terete to somewhat compressed,

smooth, unbranched, bearing to 4 flowers. Flower

calyx and corolla typical. Stamens 15; filaments short,

compressed, anthers narrowly oblong; appendage to

connective c. { length of anthers, filiform, tapering.
Ovary small,ovoid; stylopodium columnar, tapering,

pubescent, endingin a short glabrous style. Fruit calyx

and pedicelglabrous.Pedicel to 3 mm long, c. 1 mm 0.

Calyx tube to 3 by 1.2 cm, fusiform, bearing 5 wings,

each to 7 mm wide, broadest in the distal half,

incrassate; 2 longer lobes to 11 by 2.7 cm, oblong,

tapering to an obtuse apex, c. 5 mm broad above the

tube; 3 shorter lobes to 8 by 8 mm, broadly ovoid,

obtuse, somewhat recurved. Nul narrowly ovoid,

densely buff pubescent; style remnant to 8 mm long,

filiform.

Distr. Malesia: Central Borneo (Kapuas, Rejang

hinterland).
Ecol. Locally frequent on ridges, 400-600 m.

Vern. Kĕsurai bukit.

38. Dipterocarpus borneensis Sloot. Bull. Jard. Bot.

Btzg III, 16 (1940) 445, f. 6; Browne, For. Trees

Sarawak & Brunei (1955) 107; Ashton, Man. Dipt.

Brun. (1964) 24, f. 6, 7; ibid. Suppl. (1968) 11.

Young twig, petiole, raceme, midrib, nerves and

sometimes tertiary nerves beneath sparsely shortly

rust pubescent, mostly caducous; leaf bud and stipule

outside densely persistently so, the hairs longer,

pinkish buff. Twig 3-5 mm 0 apically, glabrous,

smooth but for the paler amplexicaul stipule scars,

occasionally rugulose. Bud 5-7 by 2.5-3 mm, ovoid,

subacute. Stipule to 40 by 4-5 mm, linear, acute.

Leaves 7-12 by 3-7 cm, broadly ovate to elliptic; base

obtuse or broadly cuneate; acumen to 8 mm long;
nerves 9-12 pairs, distant, at 50 c at the lamina base,
down to 20° at the apex, prominent; margin fre-

quently undulate towards the apex; petiole 1.5-2.5 cm

long, slender. Raceme to 6 cm long, singly or rarely

doubly branched, terminal or axillary, terete or +

compressed; bracteoles unknown. Flower bud to4 by 1

cm. Calyx and corolla typical, calyx glabrous.

Stamens c. 25, shorter than the style: anthers short,

narrowly sagittate; appendage stout, tapering, c. \

length of anther. Ovary conical, shortly densely

pubescent; stylopodium and style c. 3 times length of

ovary, densely tomentose except at apex, slightly
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swollen medially. Fruit calyx tube to 1.5 by 1 cm,

narrowly ovoid to ellipsoid, tapering gradually into

the pedicel and tothe c. 8 mm 0 neck, with 5 narrow c.

1 mm broad, c. 6 mm, long wings in the distal half

terminatingat the insertion of the cayx lobes; 2 longer
lobes to 7.5 by 1.5-1.8 cm, chartaceous, oblong,

obtuse, + abruptly constricted at the undulate mar-

ginedbase; 3 shorter calyx lobes c. 5 by 4mm, revolute

and recurved outwards.

Distr. Malesia: Eastern coastal Sumatra (Indra-

giri; Lingga Arch.: Singkep); Borneo (Sampit to

Muara Tewe and Ulu Mahakam in S.E. Borneo;
Sambas and Mampawahin W. Borneo; Sarawak and

Brunei).

Ecol. Common in heath forest onpodsols below

350 m; rare in mixed swamp forest.

Vera. Lagan, kĕruing daun halus (Sum.), ompal,

pĕndĕrawan, awang buah, bĕngkajarap, kĕruingsindor

(Borneo).

Note. Closely resemblingD. fagineus but with the

ridges of the calyx tube distinctly expanded into

narrow wings distally, and with longer tomentum

persisting onthe nervation beneath.

39. Dipterocarpus nudus VESQUE, C. R. AC. SC. Paris

78 (March 1874) 626; J. Bot. 12 (1874) 150; Dyer, J.

Bot. 12 (1874) 152; Burck, Ann. Jard. Bot. Btzg 6

(1887) 201; Brandis, J. Linn. Soc. Bot. 31 (1895) 38;
Merr. En. Born. (1921) 399; Sloot. Bull. Jard. Bot.

Btzg III, 8 (1927) 325; Browne, For. Trees Sarawak &

Brunei (1955) 110; Ashton, Man. Dipt. Brun. (1964)

38, f. 6, 7; ibid. Suppl. (1968) 16. — D. pentapterus

DYER, J. Bot. 12 (Apr. 1874) 106, t. 144, f. 18; ibid.

(1874) 152.

Glabrous but for the buff pubescent inside of

stipules. Twig 3-4 mm 0 apically, slender, smooth,

often tending to be triangular; with inconspicuous

stipule scars. Bud 15-30 by 2-3 mm, linear, terete.

Stipule to 6 by 0.5 mm, linear. Leaves 11-14 by 4-6

cm, narrowly elliptic, thinly coriaceous, marginundu-

late and ± sinuate distally; base cuneate, apex to 6

mm long, acuminate; nerves 11-14 pairs, close, obli-

que (30°-40°); tertiary nerves widely spaced, scalari-

form but rather sinuate, at c. 90° to nerves; petiole
2-4.5 cm long, slender. Raceme to 18 cm long,

terminal or axillary, glabrous, terete, becomingribbed

on drying, zigzag; simple or singly branched, with

distichous flowers at wide intervals; bracts unknown.

Flower bud to 4 by 0.9 cm, slender. Calyx and corolla

typical, calyx glabrous.Stamens c. 15, shorter than the

style; filaments short; anthers narrowly oblong, taper-

ing. Ovary ovoid-conical, densely tomentose; style

and stylopodium about 3 times as long as ovary,

filiform,slightly tapering, densely tomentose at base,

glabrousat apex. Fruit glabrous; calyx tube c. 2.5 by 1

cm, ellipsoid to fusiform, broadest distally, the base

constricted abruptly at thepedicel, slightly constricted

at the c. 7 mm 0 neck; 5 winged, the wings incrassate

but acute, rather narrow and widest (c. 3 mm) distally,

continuingthe whole length ofthe tube; 2 longer calyx

lobes to 9.5 by 3 cm, lanceolate, equally 3-nerved,

obtuse, taperinggraduallyto the 3-4 mm wide base; 3

shorter lobes c. 4 mm long and broad, small, obtuse,

slightly revolute.

Distr. Malesia: N.W. Borneo (Sarawak and

Brunei).

Ecol. Hillsides and ridges in Mixed Dipterocarp

forest to 650 m.

Vern. Kĕruing lichin.

40. Dipterocarpus geniculatus VESQUE, C. R. AC. SC.

Paris 78 (March 1874) 626; J. Bot. 12 (1874) 150;

Dyer, J. Bot. 12 (1874) 152; Burck, Ann. Jard. Bot.

Btzg 6 (1887) 199; Brandis, J. Linn. Soc. Bot. 31

(1895) 33; Merr. En. Born. (1921) 398; Sloot. Bull.

Jard. Bot. Btzg III, 9 (1927) 317; ibid. 111,17(1941)99,

f. 11; Browne, For. Trees Sarawak & Brunei (1955)

109; Ashton, Man. Dipt. Brun. Suppl. (1968)
14.— D. angulatus DYER, J. Bot. 12 (April 1874) 104;

ibid. (May 1874) 152.

a. ssp. geniculatus.

Young twig, leaf bud, stipule outside and raceme

densely shortly pale cream tomentose; petiole and

nervation beneath sparsely pubescent to glabrescent.

Twigs to 7 mm 0, with rows of large longitudinally

elongated flat lenticels and conspicuous sinuate

amplexicaul stipule scars. Bud c. 2.5 by 2 cm, broadly

ovoid, acute. Stipule c. 6 by 2 cm, pink with a cream

tomentum when fresh, broadly lanceolate, acute.

Leaves 7-12 by 5-7 cm, elliptic to + obovate,

coriaceous, lustrous above; base obtuse, apex obtuse

or shortly acuminate; nerves 10-12 pairs, prominent

beneath, well spaced, at 45°-55°; petiole stout,

straight, 3-5 cm long. Raceme to 24 cm long, axillary,

terete, straight, singly, rarely doubly branched, the

flowers distant, distichous; bracts to 20 by 5 mm,

narrowly lanceolate,acute, shortly pubescent outside,

puberulent within. Flower bud to 3.5 by 1 cm. Calyx
and corolla typical, calyx shortly densely cream

tomentose. Stamens 30, shorter than the style; fila-

ments as long as the anthers; anther rather short,

narrowly oblong, tapering apically; appendage to

connective somewhat shorter than anther, stout at

base, tapering. Ovary ovoid-conical, shortly tomen-

tose; style and stylopodium ± twice as longas ovary,

narrowly cylindrical, shortly tomentose basally, gla-

brous in the distal J. Fruit calyx tube shortly densely

cream powdery tomentose, lobes sparsely so; tube c.

1.5 cm long and broad, obovoid, tapering to pedicel

and constricted to 1.2 cm 0 at the neck; 5-ridged, the

ridges 1 mm thick, stout, to 3 mm wide at the undulate

distal ends, continuing from the neck to the pedicel; 2

longer calyx lobes to 12 by 2.5 cm, oblong, obtuse,

tapering to the 6 mm broad strongly revolute base

with onebranching central nerve running to the apex

and 2 shorter laterals; 3 shorter lobes c. 1 by 1.5 cm,

cordate, the sides recurved.

Distr. Malesia: Borneo (Sarawak from the

Kemena valley westwards, Lower Kapuas).

Ecol. Lowland dipterocarp forests on leached clay

soils, to 400 m.
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Vern. Kĕruing kĕrubong, k. guntang, k. bĕlimbing

(Mai.).

b. ssp. grandis Ashton, Gard. Bull. Sing. 20 (1963)

240; Man. Dipt. Brun. Suppl. (1968) 14. — D. genicu-

latus sensu Ashton, Man. Dipt. Brun. (1964) 11, f. 6,

pi. 11 (habit,bark); Meijer & Wood, Sabah For. Rec.

5 (1964) 248, f. 36.

Differingfrom ssp. geniculatusas follows; Twigs to

13 mm 0; leaves 20-35 by 12-16 cm, petiole 8-10 cm

long; 2 longerfruit calyx lobes to 15 by 4 cm.

Distr. Malesia: N.E. Borneo (Sarawak from Sibuti

north-eastwards, Brunei, S.W. Sabah and Sandakan

Distr.).
Ecol. Asssp. geniculatus,but confined to ultrabasic

rocks in E. Sabah.

Vern. Kĕruing kĕrubong, k. tangkaipanjang.

41. Dipterocarpus costatus GAERTN./ Fruct. 3 (1805)

50, t. 187; ROXB. Hort. Beng. (1814) 42; Fl. Ind. ed.

Carey 2 (1832) 613; BUCH.-HAM. Mem. Wern. Nat.

Hist. Soc. 6 (1832) 299; WALP. Rep. 5 (1945) 124; DC.

Prod. 16, 2 (1868) 610; KURZ, J. As. Soc. Beng. 43, 2

(1874) 98; Fl. Burma (1877) 117; KING, J. R. As. Soc.

Beng. Sc. 62, 2 (1893) 98; BRANDIS, J. Linn. Soc. Bot.

31 (1895) 35; Ind. Trees(1906)66; GAMBLE, Man. Ind.

Timb. (1922) 70; CRAIB, Fl. Siam. Enum. 1 (1925) 133;

PARKER, Ind. For. Rec. 13 (1827) 4; Foxw. Mai. For.

Rec. 10 (1932) 85; BURK. Diet. (1935) 842; SYM. Mai.

For. Rec. 16 (1943) 173, f. 85. — Pterigium costatum

CORREA, Ann. Mus. Hist. Nat. Paris 8 (1806) 397, t.

65 — Shorea costata PRESL, Rostl. 2 (1825) 66.
—

D.

angustifoliusW. & A. Prod. 1 (1834)84; DC. Prod. 16,

2 (1868) 610.— D. lemeslei VESQUE, C. R. AS. SC.

Paris 78 (1874) 626. — D. insularis HANCE, J. Bot. 14

(1876) 241; PIERRE, Fl. For. Coch. 3 (1889) t. 214;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 37. — D.

artocarpifolius PIERRE [ex LANESSAN, PI. Util. Colon.

Fr. (1886) 297, nomen] Fl. For. Coch. 3 (1889) t. 213;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 37. — D.

parvifolius HEIM, Bot. Tidsskr. 25 (1903) 43; GUERIN,

Fl. Gen. I.-C. 1 (1910) 365; CRAIB, Fl. Siam. Enum. 1

(1925) 135.

Large unbuttressed tree. Twigs, leaf buds, midrib

above,petioles, inflorescences, flower calyx and petals

outside densely persistently evenly pale golden-brown

pubescent, leaf beneath and fruit calyx sparsely

somewhat caducously so. Twig c. 3 mm 0 apically,
terete, pale brown, much branched. Buds to 10 by 4

mm, ovoid to lanceolate, acute; stipule to 5 by 1 cm,

lorate, taperingand subacute apically. Leaves 5.5-17

by 2.8-7 cm, ovate or elliptic, usually small, coria-

ceous; base obtuse or broadly cuneate; acumen to 6

mm long, short; nerves 11-13(-15) pairs, ascending;

tertiary nerves slender, elevated beneath; petiole
1.5-2.8 cm long, slender. Inflorescence to 7 cm long,

singly branched or unbranched, bearing to 7 disti-

chous flowers. Flower buds to 25 by 8 mm, fusiform.

Stamens 18-20, shorter than style at anthesis; fila-

ments short, lorate; anthers short, linear-lorate,taper-

ing; appendage acicular, very slender, c. f length of

anther; ovary ovoid, tapering into the columnar style;

ovary and basal \ of style densely pubescent. Fruit

pedicel to 3 by 2 mm; calyx tube to 2 cm 0, +

subglobose,with 5 continuous,to 2 mm wide, narrow

coriaceous wings; 2 longer lobes to 11.5 by 2.5 cm,

lorate-oblong,narrowly obtuse, c. 8 mm wide at the

subrevolute base; 3 shorter lobes to 15 by 15 mm,

suborbicular, revolute, prominent.

Distr. Andamans, Chittagong, Burma, Thailand,

Cambodia, Cochinchina, and in Malesia: Malaya

(from Negri Sembilan northwards).

Ecol. Scattered in Hill and Upper Dipterocarp

forests, 600-1000 m, and down to sea level in seasonal

areasin N.W. Malaya. Gregarious in lowland and hill

Semi-evergreen Dipterocarp forest ofS.E. Asia.

Vern. Kĕruing marakluang, k. bukit (Malaya).
Note. Allied to D. glandulosusTHW. of Ceylon.

42. Dipterocarpus conformis SLOOT. Bull. Bot. Gard.

Btzglll, 17(1941) 102, f. 13.

a. ssp. conformis. D. confertus (non Sloot.) Sloot.

Bull". Jard. Bot. Btzg III, 8 (1927) 324 (Sumatran

coll.).

Young twig, leaf bud, stipule outside, petiole,

raceme and leaf beneath persistently densely pale

pink-brown velutinate; leaf above caducously so

except onnerves and midrib. Twigsverrucose.Budc. 8

by 4 mm, ovoid, obtuse. Stipules c. 15 by 6 mm, ovoid,

acute, cupped, fugaceous. Leaves 20-24 by 12-15 cm,

obovate, chartaceous; base obtuse or subcordate,

narrowly subpeltate; acumen 4-8 mm long; nerves

13-15 pairs, at c. 60°-70°; petiole 5-6 cm long, slender,

rugose. Raceme to 6 cm long, short, terminal or

axillary, slender, ribbed on drying, unbranched or

singly branched, bearing few distichous flowers;

bracts unknown. Flower bud to 3 by 0.8 cm. Calyx and

corolla typical, calyx shortly tomentose. Stamens c.

30, shorter than style; filaments almost as long as

anther, slender; anther linear, short, taperingat apex;

appendage to connective slender, tapering, almost

equal in length to anther. Ovary ovoid to conical,

long, glabrescent at base, long tomentose medially,
shortly tomentose apically; style and stylopodium c.

4 x length of ovary, slender, filiform, sparsely pubes-

cent at base, otherwise glabrous. Fruit calyx +

uniformly pubescent; tube c. 2.5 by 2 cm, ellipsoid,

neck narrowed to 1-1.2 cm 0; with 5, to 10 cm wide,

incrassate wings continuing from pedicel to neck,

sometimes bent to oneside but not undulate; 2 longer

calyx lobes to 10by 2 cm, oblong, obtuse, constricted

abruptly to7 mm broad at the base; 3 shorter lobes to

8 mm long and broad, ovate, not constricted at the

base, revolute.

Distr. Malesia: northern half of Sumatra (Langsa,

Atjeh, Ophir and Ayerbangis, W. Coast).

Ecol. Rare, lowland forests onhills.

Vern. Kĕruing buah, lagan sanduk (Sum.).

b. ssp. borneensis ASHTON, Gard. Bull. Sing. 20 (1963)

28; Man. Dipt. Brun. Suppl. (1968) 12. — D. con-
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formis: Ashton, Man. Dipt. Brun. (1964) 28, f. 6;
Meijer& Wood, Sabah For. Rec. 5 (1964) 244.

Differs from ssp. conformis as follows: Leaves 9-12

by 5-7 cm, nerves 15-18 pairs, petiole 17-25 mm long;

wings of calyx tube to 3 mm wide.

Distr, Malesia: Borneo (N.E. Sarawak, Brunei,
S.W. Sabah).

Ecol. Rare, Hill Dipterocarp forests, clay rich soils,
below 800 m.

Vern. Kĕruing beludu kuning.

43. Dipterocarpus acutangulus VESQUE, C. R. AC. SC.

Paris 78 (1874) 626; J. Bot. 12 (1874) 150; DYER, J.

Bot. 12 (1874) 152; SLOOT. Bull. Jard. Bot. Btzg 111, 8

(1927) 321; Reinwardtia 5 (1961) 457; SYM. Mai. For.

Rec. 16 (1943) 166, f. 85; BROWNE, For. Trees

Sarawak & Brunei (1955) 107; ASHTON, Gard. Bull.

Sing. 20 (1963) 240; Man. Dipt. Brun. (1964)22, f. 6,7;
ibid. Suppl. (1968) 11; Meijer & Wood, Sabah For.

Rec. 5 (1964) 235, pi. 27 (habit). — D. appendiculatus
(non Scheff.) Dyer, J. Bot. 12 (1874) 152; Burck,

Ann. Jard. Bot. Btzg 6 (1887) 200, p.p.; Brandis, J.p.p.; Brandis, J.

Linn. Soc. Bot. 31 (1895) 34, p.p.; Merr. En. Born.

(192!) 397, p.p.— D. tawaensis SLOOT. Bull. Jard.

Bot. Btzg 111, 8 (1927) 313, f. 6. D. helicopteryx
Sloot. Bull. Jard. Bot. Btzg III, 16 (1940) 441, f. 4;

Browne, For. Trees Sarawak & Brunei (1955)
109. — Fig. 17C.

Twig, bud, stipule (outside only), petiole and leaf

beneath at first densely buff pubescent; persistent on

leaf bud and stipule, ± caducous elsewhere. Twig c. 3

mm 0 apically, becoming glabrous, terete, with

swollen amplexicaul stipule scars. Bud 3-12 by 2.5-5

mm, ovoid, broad and short, subacute; occasionally

glabrous. Stipule c. 5 by 0.8 cm, linear, obtuse. Leaves

7-10 by 3-6 cm, elliptic to ovate; base obtuse or

cuneate, apex with narrow c. 1 cm long acumen,

margin sinuate; nerves 7-12 pairs, at c. 30°-45°;

tertiary nerves dense, scalariform; petiole 1.5-2.5 cm

long, to 1 mm 0. Flowers unknown. Raceme to 4 cm

long,axillary, slender,glabrous. Fruit calyx glabrous;

tube to 2.5 cm broad and long, globose or ellipsoid,

becoming slightly impressedat the pedicel, constricted

to c. 1 cm 0 neck; with 5 rounded or angularwoody

ribs, 3-4 mm thick and c. 3 mm wide (often less

pronounced), initiating from the impressed base and

terminating abruptly at the insertion of the calyx
lobes; surface warty, glabrous, pruinose; 2 longer
lobes c. 10 by 2.5 cm, oblong-spatulate, slightly

twisted, to 5 mm broad atbase, 3-nerved, the 2 laterals

of variable length; 3 shorter wings c. 5 mm long and

broad, deltoid, subacute, with revolute margins.
Distr. Malesia: Malaya (rare: Negri Sembilan),

Borneo (Ulu Kapuas, W. Kalimantan; Sarawak,

Brunei, S.W. and E. Sabah).

Ecol. Mixed Dipterocarp forest, sandy soils on

coastal hills and inland ridges to 1000 m.

Vern. Kĕruing mèrah, k. bĕludu.

No te. A polymorphic species (inthis resembling D.

eurynchus q.v.); collections from N.W. Borneo and

Malaya bear distinctly larger more thickly coriaceous

leaves and are in this respect intermediate between this

species and D. globosus VESQUE.

44. Dipterocarpus sublamellatus Foxw. Mai. For.

Rec. 10 (1932) 92, pi. 8; SLOOT. Bull. Bot. Gard. Btzg

111, 17(1941) 108, f. 15; SYM. Mai. For. Rec. 16(1943)

92, f. 85; MEIJER & WOOD, Sabah For. Rec. 5 (1964)

269; ASHTON, Man. Dipt. Brun. Suppl. (1968) 17, f. 3.

Leaf bud and stipule outside (glabrous within)

densely long palefulvous hirsute, rarely glabrous, leaf

nervation beneath sparsely caducously so, otherwise

glabrous. Twig to 3 mm 0 towards the apex, much

branched, slender, dark, lustrous, smooth; stipule
scars pale, prominent. Bud to 12 by 8 mm, ellipsoid-

ovoid, subacute. Stipule to 40 by 8 mm, lorate, acute.

Leaves 5-15 by 3.5-8 cm, ovate to elliptic(immature),
coriaceous persistently prominently plicate; base

broadly cuneate; acumenshort, slender, to 1 cm long

in young trees; nerves 8-12 pairs, prominent beneath,

ascending at 35°-55°; tertiary nerves very slender,

densely scalariform; petiole c. 1.5(-3) cm long,

slender, geniculate,drying black or pruinose. Inflores-

cenceunknown. Flower bud to 3.5 by 1 cm. Calyx and

corolla typical; calyx glabrous. Stamens c. 24, as long

as style at anthesis; filaments lorate, slender, com-

pressed, somewhat longer than anther; anther linear,

tapering into the acicular appendage;appendage c. \
length ofanther. Ovary ovoid, pubescent; style colum-

nar, pubescent except in the apical
3. Fruit calyx tube

to 3 by 3 cm, globose, bearing 5, to 1.5 cm wide,
incrassate undulate wings; wings tapering distally,

auriculate at base; 2 longer calyx lobes to 12 by 3 cm,

lorate,obtuse, c. 6 mm wide at the somewhat revolute

base; 3 shorter calyx lobes to 5 by 7 mm, suborbicular,
revolute.

Distr. Malesia: Malaya, Sumatra (Sibolga,

Tapanuli, Indragiri), Borneo (Sarawak, west of the R.

Suai in W.; Sebatik island and Nunukan in N.E.).

Ecol. Undulating land and low hills to 500 m,

locally common, especially in moist places.
Vern. Kĕruing kĕrut, k. padi, k. sugi (Malaya),

lagan batu, I. boeih, masibuk (Sumatra).
Note. Collections from N.E. Borneo, and onefrom

Central Sarawak (S 18428) have somewhat larger

parts, especially fruit, and less undulate calyx tube

wings.

Closely related to D. insignis THW. ofCeylon.

45. Dipterocarpus concavus Foxw. Mai. For. Rec. 10

(1932) 90, pi. 7; Sloot. Bull. Bot. Gard. Btzg III, 17

(1941) 101, f. 12; Sym. Mai. For. Rec. 16(1943) 171, f.

85.— D. confertus (non Sloot.) Sloot. Bull. Jard.

Bot. Btzg III, 7 (1927) 324, quoad spec. Lingga.

Large buttressed tree. Twig, leaf bud, stipule out-

side, petiole, midrib above and inflorescence densely

shortly yellow-brown tufted tomentose, leaf under-

surface and nervation above more sparsely so, flower

calyx and ovary densely yellow-brown puberulent,
fruit calyx glabrescent. Twig c. 3 mm 0 apically,
terete. Buds to 11 by 6 mm, narrowly ovoid, acute;

expanded stipule unknown. Leaves 10-23 by 6-17cm,
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broadly elliptic, + chartaceous, + prominently con-

cave beneath; base obtuse, apex + shortly promi-

nently cuspidate, obtuse; nerves c. 12 pairs, promi-

nently raised beneath as also the midrib; tertiary
nerves remotely scalariform;petiole 3.5-6 cm long, c.

3 mm 0, long. Inflorescence to 6 cm long, axillary,

unbranched, bearing to 3 flowers. Flower buds to 3.5

by 1 cm, lanceolate. Stamens 25; mature flowers

unknown. Fruit subsessile; calyx tube to 4.5 by 3.5 cm

includingthe 5, to 1.5cm wide, prominentcontinuous

coriaceous wings, the tube itself c. 1.5 cm 0, subglo-

bose, the wings decurrent basally with the pedicel axis

and apically with the base of the lobes; 2 longer lobes

to 16 by 4 cm, broadly lorate, obtuse, hardly tapering
but undulate at base; 3 shorter lobes to 1.5by 1.2 cm,

suborbicular, with narrowly revolute margin.
Distr. Malesia: Malaya (Pahang and Perak north-

wards), Sumatra (P. Singkep).

Ecol. Local, on well-drained flat land.

Vern. Kĕruing sendok, k. dadah, damar liat

(Malaya), k. lakis, k. jantong(Singkep).
Note. The Singkep specimens are sterile and might

be D. confertus.

46. Dipterocarpus stellatus Vesque, C. R. Ac. Sc.

Paris 78 (March 1874) 626; J. Bot. 12 (1874) 150;

Dyer, J. Bot. 12 (1874) 153; Burck, Ann. Jard. Bot.

Btzg 6 (1887) 202; Brandis, J. Linn. Soc. Bot. 31

(1895) 38; Boerl. Cat. Hort. Bog. 2 (1901) 99; Merr.

En. Born. (1921) 400; Sloot. Bull. Jard. Bot. Btzg III,
8 (1927) 335; Reinwardtia 5 (1961) 465, f. 3; Browne,
For. Trees Sarawak & Brunei (1955) 111; Ashton,
Gard. Bull. Sing. 20 (1963) 239; Man. Dipt. Brun.

Suppl. (1968) 17.— D. nobilis Dyer, J. Bot. 12 (Apr.
1874) 106; ibid. (May 1874) 153.

a. ssp. stellatus.

Young twig, raceme, leaf bud, stipule outside,

midrib on both surfaces and petiole + densely

persistently long rust-brown tomentose, sparsely so

on leaf nervation beneath. Twig to 7 mm 0, +

angular, with an uneven cracked surface and large
round petiole scars. Leaf bud 5-8 by 3-5 mm,

spherical, obtuse. Stipule c. 2 by 0.8 cm, deltoid,acute.

Leaves 20-25 by 12-16 cm, ovate, thinly coriaceous;

base cordate; acumen to 14 mm long, nerves 12-16

pairs, well spaced, at c. 55°-60°; petiole 4-5 cm long.

Raceme to 20 cm long, axillary, angular on drying,

unbranched or singly branched. Flower bud to 6 by 2

cm, large. Calyx and corolla typical, calyx glabrous.

Stamens c. 30, subequal; filaments slender, com-

pressed at base, tapering; anthers linear, + twice as

long as filaments,expandedinto small lateral knobs at

base, tapering; appendage to connective filiform, as

long as anther, reaching almost to style apex. Ovary

small, ovoid; style c. 5 x length of ovary, stoutly

filiform, densely pubescent at base, sparsely so dis-

tally, glabrous in the apical 3. Fruit sessile or on to 2

mm long stout pedicel. Fruit calyx tube to 5 by 2 cm,

obconical, the nut enclosed in the distal half, the basal

c. 1.4 cm a narrow central axis on which the wings are

fused; glabrous,smooth, c. 2.5 cm 0 at neck (includ-

ing wings); wings c. 1.2 cm wide, thin, undulate, ±

bent overon oneside at maturity,continuous from the

base tothe calyx lobes; concurrent with the marginsof

the lobes; 2 longer lobes c. 12 by 3 cm, oblong,obtuse,
with undulate margin at the c. 1.7cm wide base; with 3

parallel nerves, close to the centre, continuing to the

apex; 3 shorter lobes c. 1 cm long and broad, deltoid,

obtuse, with an undulate revolute margin.
Distr. Malesia: Borneo (Sarawak west of the

Lupar).

Ecol. Hill forests, 500-800 m, local.

Note. Immature plants of the two subspecies can

be indistinguishable.

b. ssp. parvus Ashton, Gard. Bull. Sing. 20 (1963) 239;
Man. Dipt. Brun. Suppl. (1968) 170. — D. conformis
sensu ASHTON, Man. Dipt. Brun. (1964) 45; MEIJER &

WOOD, Sabah For. Rec. 5 (1964) 268.

Differs from ssp. stellatus as follows: Twig c. 2 mm

0; leaves 10-15 by 5-7 cm, base obtuse, acumento 8

mm long,petiole c. 2 cm long; racemes to 10 cm long.

Distr. Malesia: Borneo (Rejang eastwards to E.

Sabah, Tidung, and Belajan R.).
Ecol. Undulating land and hills to 700 m on

leached clay rich soil, including acid volcanics.

Vern. Kĕruing bulu, k. daun nipis.
Note. Closely allied to D. concavusof E. Malaya,

which differs principally in the concaveleaf.

47. Dipterocarpus sarawakensis [BROWNE, For. Trees

Sarawak & Brunei (1955) 111, nomert] Sloot. Rein-

wardtia 5 (1961) 465, f. 2; Kochummen, Mai. For. 25

(1962) 163; Ashton, Man. Dipt. Brun. (1964)43, f. 6;
ibid. Suppl. (1968) 17, pi. 3 (bark).

Twig, leaf bud, raceme, stipule outside, midrib on

both surfaces, and nerves below densely persistently

tawny tomentose; nerves above and tertiary nerves

beneath sparsely tomentose; leaf margin setose. Twig
3-4 mm 0, terete. Bud 6-10 by 3 mm, ovoid, acute.

Stipule c. 1.5 cm long, small, narrowly ovate, obtuse.

Leaves 5.5-8 by 3.5-5 cm, broadly obovate,

applanate, margin straight and revolute towards the

cuneate base, becoming sinuate towards the obtuse or

refuse apex; nerves 7-8 pairs, distant, ascending

(30°-35°);petiole0.7-1.0 cm long, stout. Raceme to 7

cm long, unbranched or singly branched, terete.

Flower bud to 2.5 by 1 cm. Calyx and corolla typical,

calyx glabrous. Stamens 15, shorter than the style;
filaments short; anthers narrowly oblong, relatively

short, stout; appendage to connective stout at base,

tapering gradually, short, § length of anther. Ovary

globose, tomentose as also the narrowly cylindrical

style and stylopodium. Fruit subsessile, glabrescent;
calyx tube to 2.5 by 1.3 cm, fusiform, broadest

towards the base, tapering to the pedicel and more

gradually to the 6 mm 0 neck; 5-winged, wings thin

and papery, striated, strongly undulate, to 8 mm

broad towards the apex, tapering to the pedicel or

terminating somewhat above it, taperingmore rapidly

apicallyand joiningwith the base of the lobes; 2 longer
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calyx lobes to 9 by 2 cm, oblong, obtuse; bases

constricted to c. 6 mm broad, with slightly revolute

margins, with 2 lateral nerves running up half the

length ofthe lobe and one median nervedividing into

three after the termination ofthe laterals; 3 short lobes

0.8-1.5 by 0.5 cm, ovate, completely revolute, nar-

rowly acute.

Distr. Malesia: Malaya (river Kemaman, Treng-

ganu, one record), S. Borneo (Barito), Sarawak and

Brunei.

Ecol. Locally frequent on leached sandy soils on

low coastal hills to 400 m.

Vern. Kĕruing layang.

48. Dipterocarpus coriaceus SLOOT. Bull. Jard. Bot.

Btzg 111, 8 (1927) 331, f. 11; SYM. Mai. For. Rec. 16

(1943) 171, f. 85; BROWNE, For. Trees Sarawak &

Brunei (1955) 108; ANDERSON, Gard. Bull. Sing. 20

(1963) 157; ASHTON, Man. Dipt. Brun. Suppl. (1968)

12, f. 2. D. dyeri I(non Pierre) Foxw. Mai. For. Rec.

10(1932)80,p.p.

Leaf beneath, petiole and twig shortly densely

evenly pale pink-brown pubescent; leaf bud, stipule

outside and midrib beneath, twig and petiole ofyoung

tree with to 2 mm long dense hairs; stipule glabrous
within. Twig 8-13 mm 0, stout, terete, with subhori-

zontal stipule scars; internodes 3-10 mm long, short.

Bud2.5-1 by 1.0-1.7 cm, ovoid-deltoid;stipule to 4 by

2 cm, narrowly ovate, subacute. Leaves 16-21 by

10-15 cm, broadly elliptic-ovate, thickly coriaceous,

with obtuse or broadly cuneate base and obtuse to

subacute apex; nerves 14-16pairs, at 20°-60°, promi-

nent beneath, depressed above, the midrib likewise;

tertiary nerves obscure, scalariform;petiole 4.5-6 cm

long, prominently geniculate. Flower and inflores-

cence unknown. Fruit pedicel to 7 mm long, promi-
nent. Fruit calyx glabrous; tube to 3 by 2.2

cm, + broadly ovoid, with 5, to 5 mm wide, stout

wings or ribs, tapering abruptly at the apex and

gradually towards the base, absent in the basal j ofthe

tube; 2 longer lobes to 14 by 2.5 cm, spatulate,

narrowly obtuse, to 5 mm broad above the tube; 3

shorter lobes to 14 by 2.5 cm, spatulate, narrowly

obtuse, to 5 mm broad above the tube; 3 shorter calyx

lobes to 12 by 6 mm, elliptic, obtuse, applanate to

slightly revolute.

Distr. Malesia: Malaya (Lower Perak, Pahang),

Sumatra (Indragiri), Borneo (Lower Kapuas, Suka-

dana, Lower Dayak, and Lundu to K. Balingian in

Sarawak).

Ecol. Local, in Mixed Peat swamp forest.

Vern. Kĕruing paya (Sar.), kĕdau, tampurau (S.E.

Borneo).

Note. Malayan collections have smaller fruit with

narrower wings on the tube, and glabrescent leaf

beneath in mature trees.

49. Dipterocarpus cuspidatus ASHTON, Gard. Bull.

Sing. 23 (1967) 261, pi. 2; Man. Dipt. Brun. Suppl.

(1968) 13, f. 2.

Leaf bud densely persistently long buff tomentose;

twig, petiole,midrib above and leaf nervation beneath

sparsely long pale grey-brown subpersistent tomen-

tose. Twig c. 1 mm 0 apically, slender, terete, much

branched; stipule scars slender, obscure. Bud to 7 by 3

mm, oblong; stipule unknown, caducous. Leaves 6-"

by 2-4 cm, narrowly elliptic-ovate, applanate with

plicate folding almost disappearing when fully

expanded; base obtuse to rarely cuneate; acumen to 2

cm long, prominent, slender, cuspidate; nerves 8-9

pairs, slender but prominent beneath, at 40°-50°;

tertiary nerves densely scalariform; midrib slender,

prominent beneath; petiole 12-18 mm long, slender,

geniculate. Flower unknown. Raceme to 5 cm long,

terminal or axillary, terete, slender, sparsely persis-

tently long grey-brown tomentose, singly branched.

Fruit pedicel to 5 mm long, prominent. Calyx
. .

. gla-

brous; 2 longer lobes to 8 by 1.8cm, spatulate, obtuse

to subacute, c. 6 mm broad at the tube; 3 shorter lobes

to 9 by 4 mm, oblong, obtuse, somewhat revolute;
tube to 2 cm long, to 1.8 cm 0, with 5 prominent

wings; wings thin, somewhat undulate, tapering into

the base but to 9 mm broad and subauriculate

apically. Nut to 3 by 1.6 cm, ovoid, greatly exceeding

the length of the calyx tube.

Distr. Malesia: Borneo (N.E. Sarawak).

Ecol. Rare: Mixed Dipterocarp forest on undulat-

ing land and low hills.

Vern. Kĕruing runching.

50. Dipterocarpus eurynchus Miq. Sum. (1862) 485;
Ann. Mus. Bot. Lugd.-Bat. 3 (1867) 85; DC. Prod. 16,

2 (1868) 613; Walp. Ann. 7 (1869) 377; Burck, Ann.

Jard. Bot. Btzg 6 (1887) 203; Brandis, J. Linn. Soc.

Bot. 31 (1895) 40; Sloot. Bull. Jard. Bot. Btzg III, 8

(1927) 273, 302; Ashton, Gard. Bull. Sing. 20 (1963)

238; Man. Dipt. Brun. (1964) 30, f. 6; ibid. Suppl.

(1968) 14; Gard. Bull. Sing. 31 (1978) 12.— D.

eurynchoides Scheff. Nat. Tijd. N.I. 31 (1870) 346;

Burck, Ann. Jard. Bot. Btzg 6 (1887) 203; Brandis, J.

Linn. Soc. Bot. 31 (1895) 40; Sloot. Bull. Jard. Bot.

Btzg III, 8 (1927) 273, 302.— D. appendiculatus
SCHEFF. Nat. Tijd. N.I. 31 (1870) 347; ibid. 32(1873)

407; Dyer, J. Bot. 12 (1874) 104, p.p.-, Burck, Ann.

Jard. Bot. Btzg6(1887) 200, p.p.', Brandis, J. Linn.

Soc. Bot. 31 (1895) 34, p.p.', Merr. En. Born. (1921)

397, p.p.', Heyne, Nutt. PI. ed. 2 (1927) 1094; Sloot.

Bull. Jard. Bot. Btzg III, 8 (1927) 326; Reinwardtia 5

(1961)458;Foxw. Mai. For. Rec. 10(1932)83,in obs.;
SYM. Mai. For. Rec. 16 (1943) 167, f. 85. D.

basilanicus Foxw. Philip. J. Sc. 13 (1918) Bot. 179;

ibid. 67 (1938) 259; MERR. En. Philip. 3 (1923) 88.

Leaf bud densely persistently long buff tomentose;

twig, petiole and leaf nervation beneath sparsely long

pale grey-brown subpersistent pubescent; stipuleper-

sistently so. Twigs to 2 mm 0 apically, terete, smooth

or verrucose; stipule scars slender. Bud to 10 by 3 mm,

conical, obtuse or subacute. Stipule to 3 by 0.8 cm,

narrowly oblong, subacute. Leaf 4-6(-10) by

2-3.5(-4.5)cm, elliptic to obovate;base cuneate; apex

subacute to shortly acuminate (caudate in young

trees); nerves 8-9 pairs, at c. 40°; tertiary nerves
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slender, dense;petiole 6-9 mm long, slender. Flower

unknown. Raceme to 6 cm long, axillary, terete or ±

compressed, glabrous, simple or singly branched.

Fruit calyx glabrous; tube to 1.7 by 2 cm, 5 winged;

wings c. 2.5 mm wide, thin, continuous from base to

apex, straight, rigid, frequentlybecoming bent over to

one side; 2 longer lobes to 8 by 2 cm, oblong, obtuse,

tapering and revolute at base; 3 shorter lobes to 7 by 5

mm, ovate, obtuse, becoming revolute.

Distr. Malesia: Malaya (E. coast, Trengganu to

N.E. Johore), Sumatra (E. Atjeh,Langsa, P. Singkep,

Banka), Borneo (W. Borneo, Sarawak, Brunei), S.

Philippines(rare).
Ecol. Local, on undulatingland in Mixed Diptero-

carp forest on leached clay soils, and onridge tops to

700 m.

Vern. Kĕruing baran, k. padi (Mai.), semanto

minjak, kĕrukèh, ansang ansang, kĕruing, kĕruing

senium (Sum.).

Note. A polymorphic species. One distinctive and

well collected segregate is recognised here as a sepa-

rate species, D. ochraceus;; others, presently ill under-

stood, may eventually deserve taxonomic definition:

The few Malayan and Sumatran collections have

markedly larger leaves with longer petioles, and

collections from Gunong Angsi, Negri Sembilan

(including KEP 23788, quoted by SYMINGTON (1943)

as a possible hybrid between D. gracilis and D.

costatus) come close to D. ochraceus. This species is

apparentlyderived from the widespread D. costatus of

the seasonal zone, as may be the closely similar D.

glandulosus Thw. of Ceylon.

51. Dipterocarpus ochraceus Meijer,Acta Bot. Neerl.

12 (1963) 351, pi. 14; Meijer & Wood, Sabah For.

Rec. 5 (1964) 26.

Large tree. Young parts densely ocherous velu-

tinate, persistent on leaf buds, stipules outside, and

twigs, becoming sparse yet partially persisting on

petiole and nervation beneath, caducous on other

known parts. Twigs c. 4 mm 0 apically, rather stout,

terete, + minutely fissured. Buds to 20 by 8 mm, large,

ovoid-lanceolate, acute; mature stipules unknown.

Leaves 10-19 by 4.5-9.5 cm, broadly elliptic-ovate,
coriacous, + persistently plicate; base cuneate or

rarely obtuse; acumento 15 mm long, broad;nerves

11-15 pairs, slender but prominent beneath, ascend-

ing at 30°-60°; tertiary nerves densely subscalariform,

slender but distinctly elevated beneath;midrib promi-

nent beneath, + applanateabove; petiole 1.5-2.5 cm

long, stout. Inflorescences andflowers unknown. Fruit

pedicel to 3 by 2 mm, prominent. Calyx tube to 18 by

15 mm, broadly ellipsoid, with 5, to 2 mm broad,

continuous straight coriaceous wings; 2 longer lobes

to 8 by 1.8 cm, lorate-spatulate,narrowly obtuse, c. 6

mm broad at base; 3 shorter lobes to6 by 6 mm, ovate,

subacute, subrevolute.

Distr. Malesia: N.E. Borneo (Kinabalu area).

Ecol. Ultrabasic and basaltic mountains, 600-700

m.

Vern. Kĕruing ranau.

Note. A species which has presumably segregated
from the widespread D. eurynchus; see there.

52. Dipterocarpus perakensis ASHTON, Gard. Bull.

Sing. 31 (1978) 13. D. alatus (non Roxb.) Foxw.

Mai. For. Rec. 10 (1932)89,p.p.; Sym. Mai. For. Rec.

16 (1943) 166, f. 85.

Large tree. Parts glabrous but for the cream

puberulent ovary apex. Twigs c. 2 mm 0 apically,

much branched, blackish. Buds to 9 by 2 mm,

lanceolate, dryingblackish; stipules unknown. Leaves

4-7 by 8-13 cm, elliptic, coriaceous; base broadly

cuneate to obtuse; apex shortly acuminate; nerves

9-12 pairs, ascending, prominent beneath; tertiary

nerves densely scalariform, slightly elevated beneath;

petioles 1.5-3.2 cm long, slender. Flowers and inflores-

cences unknown. Fruit pedicel to 2 by 2 mm; calyx

tube to 2.2 cm 0, subglobose, with 5 prominent

continuous to 8 mm wide coriaceous wings; 2 longer

lobes to 12 by 3 cm, oblong-lorate, obtuse, tapering

abruptly toc. 8 mm wide at the revolute base; 3 shorter

lobes to 5 by 5 mm, suborbicular, subrevolute,

small.

Distr. Malesia: Malaya (Penang hill, Dindings,
Pangkor I.).

Ecol. Very local, in Lowland Dipterocarp forest on

coastal hills.

Note. This species is a segregate from D. eurynchus
MIQ. and D. costatus Gaertn./., clearly distinguished

by the relatively broad wings on the fruit calyx tube

and conspicuous lack of tomentum.

53. Dipterocarpus philippinensis Foxw. Philip. J. Sc. 6

(1911)Bot.253;ibid. 13(1918)Bot. 179; ibid. 67(1938)

263; Merr. En. Philip. 3 (1923) 90.

Tall tree. Leaf buds, twigs, stipules, leaf nervation

beneath, midrib above, petiole, inflorescence and

ovary densely evenly shortly persistently pale

ocherous pubescent, leaf surface sparsely so; fruit

calyx glabrous. Twigs 3-4 mm 0 apically, + terete,

pale brown. Leaf buds to 15 by 6 mm, lanceolate;

expanded stipules not seen. Leaves 9-17 by 3.5-8 cm,

narrowly ovate, thinly coriaceous; base cuneate; apex

acute or shortly indistinctlyacuminate; nerves 11-18

pairs, slender but prominent beneath, ascending at

45°; tertiary nerves densely scalariform, sinuate, very

slender but somewhat elevated beneath; petioles

2.5-4.5 cm long, slender. Inflorescence to 8 cm long,

unbranched, bearing to 4 flowers. Flowers unknown.

Fruit pedicel c. 1 mm long, short; calyx tube to 2.3 cm

0, subglobose, with 5, to 8 mm broad, prominent

continuous coriaceous wings; 2 longer lobes to 14 by

2.8 cm, lorate, obtuse,c. 1 cm broad at the subrevolute

base; 3 shorter lobes to 12 by 14 mm, ovate, suborbi-

cular, revolute.

Distr. Malesia: Philippines (Luzon; Bataan and

Abra Prov.).

Ecol. Rare, in Mixed Dipterocarp forest in sea-

sonal areas.

Vern. Ayamban (Ilk.).
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Dubious

54. Dipterocarpus orbicularis Foxw. Philip. J. Sc. 13

(1918) Bot. 180; ibid. 67 (1938) 262; Merr. En. Philip.

3(1923)907.

Leaf buds, twigs, leaf nervation beneath and pedun-
cle + sparsely fulvous hirsute, lamina beneath, midrib

above and ovary sparsely puberulent; fruit calyx

glabrous. Twigs c. 5 mm 0 apically, terete, pink-
brown. Leaf buds to 12 by 6 mm, ovoid-lanceolate;

stipules not seen. Leaves 9-13 by 6.5-10 cm, broadly

elliptic, thinly coriaceous; base cuneate; apex mu-

cronate; nerves 10-12 pairs, slender but prominent

beneath, shallowly depressedabove, ascending at 45°;

tertiary nerves laxly subscalariform,elevated beneath;

petioles 2.5-4.5 cm long, slender. Inflorescences to 12

cm long, unbranched, bearing to three flowers.

Flowers and mature fruit unknown. Young fruit

pedicel to 2 mm long; calyx tube with 5 prominent

chartaceous broad wings from base to apex; calyx
lobes unequal, 2 aliform.

Distr. Malesia: Philippines (Camarines Prov.,

Luzon).

Ecol. Mixed Dipterocarp forest at low elevations.

Notes. The type (FB 21719 from Camarines,

Luzon)consists of a leafytwig and an immature fruit.

This little known species, which in the absence of

ripe fruit cannot be placed in the key, resembles D.

grandiflorusBLCO in its fruit and D. gracilis BL. in its

indumentum. The leaf, almost orbicular and with few

nerves, is distinctive. Sterile specimens from Sabah

compared by FOXWORTHY with this species belong to

the subsequently described D. confertus SLOOT., in

which the leaves are much larger, the fruit calyx

densely pubescent and with narrower wings. D.

orbicularis would appear to be vicarious with D.

stellatus VESQUE of Borneo and D. concavusFoxw. of

the Malay Peninsula.

KORTH. A. Bud, A1. petal, A2. stamens and pistil, A3, pistil in section, all x 5, A4.Fig. 27. Anisoptera costata

(BLCO) BL. B. bud, B1. petal, B2. stamens and pistil,

B3. pistil in section, all x 5, B4. stamens from inside (left) and outside, x 10.
—

stamens from inside (left) and outside, x 10. — A. thurifera
RIDL. C. bud, C1.A. laevis

petal, C2. stamens and pistil, C3. pistil in section, all x 5, C4. stamen from inside, x 10 (A POILANE 830, B

KOSTERMANS & SOEGENG 286, C S 24810).
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2. ANISOPTERA

KORTH. Kruidk. (1841) 65; WALP. Rep. 5 (1845) 125; Ann. 4 (1857) 335; BL. Ann.

Mus. Lugd.-Bat. 2 (1852) 6; MIQ. Fl. Ind. Bat. 1,2 (1859) 500; B. & H. Gen. PI. 1

(1862) 500; DC. Prod. 16, 2 (1868) 615; DYER, Fl. Br. Ind. 1 (1874) 300; BURCK,

Ann. Jard. Bot. Btzg 6 (1887) 220; HEIM, Rech. Dipt. (1892) 30; BRANDIS, J. Linn.

Soc. Bot. 31 (1895) 40; BRANDIS& GILG in E. &P. Pfl. Fam. ed. 1, 3,6 (1895) 258;

GILG in E. &P. Pfl. Fam. ed. 2, 21 (1925) 359; SLOOT. Bull. Jard. Bot. Btzg 111, 8

(1926) 3; HEYNE, Nutt. PI. ed. 2 (1927) 1098; Foxw. Philip. J. Sc. 67 (1938) 263;

SYM. Gard. Bull. S. S. 8 (1934) 1; Mai. For. Rec. 16 (1943) 199, f. 99 (map);

WYATT-SMITH, Mai. For. 18 (1955) 70; ASHTON, Gard. Bull. Sing. 20 (1963) 230;

Man. Dipt. Brun. (1964) 9; MEIJER & WOOD, Sabah For. Rec. 5 (1965) 292;

SMITINAND, Thai For. Bull. (Bot.) 12 (1980) 18. Hopea Roxb. Fl. Ind. ed.

Carey 2 (1832) 611, p.p., quoad H. scaphula ROXB. Mocanera Blco, Fl. Fihp.
ed. 1(1837)446, p.p., quoad M. thurifera BLCO. Vatica (non L.) Dyer, Fl. Br.

Ind. 1 (1874) 301, p.p., quoad V. scaphula.-Antherotriche TURCZ. Bull. Soc

Nat. Mosc. 2 (1846) 505. Scaphula PARKER in Fedde, Rep. 30 (1932)
326. Hopeoides CRETZOIU, J. Jap. Bot. 17 (1941) 408. Fig. 27-31.

Medium-sized to very large trees, often with prominent, thick, rounded, tall

straight buttresses. Crown comparatively small, appearing irregularly hemi-

spherical and oblong, rather diffuse, with a few large twisted branches ascending
from the bole apex; branchlets not crowded towards the apices. Bark surface
rather shallowly irregular-section fissured, the fissures separating + flat flaking

ridges; dotted with warty lenticels. Young parts at first + densely lepidote with

emarginate peltate hairs; lamina undersurface persistently so. Twigs ribbed.

Stipules relatively large, narrow, fugaceous. Leaves oblong to obovate, base

usually obtuse, apex shortly acuminate; nerves curving round andanastomosing

at the apices, thus forming a looped intramarginal nerve (cf. Cotylelobium);

tertiary nerves densely or remotely scalariform; petiole distinctly geniculate.

InflorescenceInflorescenceInflorescence long, lax, pendent, densely tomentose; bracteoles small, linear,

caducous. Flower bud disimclb/ pedicellate, distichous. Calyx ± imbricate, rarelyFlower bud distinctly pedicellate, distichous. Calyx ± imbricate, rarely
valvate (A. laevis)-, with 2 obtuse outer lobes slightly more thickened than 3 inner

acute lobes, united at base in an indistinct (in flower) tube round the partially
inferior ovary. Petals oblong-linear, falling separately. Stamens 15-65 in 3

verticils or irregular, the outer somewhat shorter than the inner, glabrous;
filaments rather short, slender, filiform, tapering, connate at base; anthers with 4

pollen sacs, the inner 2 shorter than the outer2, latrorse; appendage to connective

short or long. Ovary semi-inferior, with a distinct stylopodium; style long or

short, obscurely trifid; stigma indistinct. Fruit calyx valvate with an ellipsoid
basal tube almost entirely enclosing and adnate to the nut, with 2 long narrowly

spatulate obtuse untwisted 3-nerved lobes, and 3 acuminate short lobes. Nut ±

globose, enclosed but for the apex in the valvate tube, with distinct stylopodium.
Germination epigeal, pericarp splitting open irregularly apically; cotyledons

unequal; first leaves paired, with interpetiolar stipules, or in a whorl of4, without

stipules; followed by spiral leaves as other genera.

Distr. 11 spp. from Chittagong and Indochina toNew Guinea, in Malesia: 10spp.
..

Holocene fossils have been

found in the Siwalik beds of N.W. India. Fig. 28.
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Ecol. Lowland forests, rarely above 1000 m. Scattered in Mixed Dipterocarp, Mixed Swamp and Heath

forests of the humid zonebut becoming gregarious in N. Malaya, Indochina and parts of New Guinea.

U ses. The pale siliceous wood is not durable without preservatives and blunts saws but is an importantsource

for veneers.

KEY TO THE SPECIES

1. Flower buds lanceolate. Stamens 25-60. Stylopodium in flower as broad as ovary, ovoid to oblong,

tomentose. Style short, 3- or 6-furcate, stigma minute. Spp. 1-8 1. Sect. Anisoptera
2. Stamens c. 25.

3. Nerves at most 14 pairs; leaves fugaceous pubescent or epilose 1. A. marginata

3. Nerves at least 15 pairs, petiole and nervation beneath ± persistently pubescent.

4. Leaf undersurface brilliant gold lepidote, nerves depressed above 2. A. curtisii

4. Leaf undersurface dull yellowishor greenish lepidote; nerves hardly or notdepressed above
....

3. A. costata

2. Stamens at least 30.

5. Twigs and nerves and midrib beneath dark rufous scabrid tomentose; lamina golden yellow lepidote

beneath; nerves and tertiary nerves + prominently depressed above.

6. Nerves 18-28 pairs; stamens c. 36 4. A. grossivenia

6. Nerves 23-33 pairs; stamens c. 60 5. A. megistocarpa

5. Twigs and nervation not as above.

7. Nerves 9-14 pairs; twigs and leaves glabrescent 6. A. reticulata

7. Nerves (10-)14-18(-20)pairs; twigs, petioles and nervation beneath pubescent.
8. Stamens 37-57; leaves greyish to brown lepidote beneath 7. A. thurifera

8. Stamens 35-38; leaves densely golden peltate beneath 8. A. aurea

1. Flower buds subglobose.Stamens 15. Stylopodium broad and disc-like, glabrous. Style slender, columnar;

stigmaobscurely 3-lobed. Spp. 9-10. 2. Sect. Glabrae

9. Leaf 8-16 by 3.5-8 cm; undersurface pale grey-green lepidote; nerves 13-18 pairs 9. A. scaphula

9. Leaf 7-11 by 3-4 cm; undersurface rust to golden lepidote; nerves 10-14 pairs . 10. A. laeris

1. Section Anisoptera

ASHTON, Gard. Bull. Sing. 20(1963)231; Man. Dipt. Brun.(1964) 10. — Anthero-

triche TURCZ. I.e. — Anisoptera sect. Pilosae Heim, Rech. Dipt. (1892) 33; Sym.

Mai. For. Rec. 16(1943) 199. — Anisoptera sect. Antherotriche Heim, Rech. Dipt.

(1892)34.

Young parts and leaf below generally tomentose. Flower buds lanceolate;

anther ellipsoid; appendage to connective many times longer than anthers,

slender; stylopodium cylindrical to ovoid, conical, narrow; style short, stigma

minute.

1. Anisoptera marginataKorth. Kruidk. (1841) 66, t.

6, la-13a; Walp. Rep. 5 (1845) 124; Bl. Mus. Bot.

Lugd.-Bat. 2 (1852) 42; Miq. Fl. Ind. Bat. 1, 2 (1859)

501; Ann. Mus. Bot. Lugd.-Bat. 3 (1867) 85; DC.

Prod. 16, 2 (1868) 615; Burck, Ann. Jard. Bot. Btzg6

(1887) 220; Brandis, J. Linn. Soc. Bot. 31 (1895) 43;
Brandis&Gilg in E. & P. Pfl. Fam. ed. 1, 3,6(1894)

258; Boerl. Cat. Hort. Bog. 2 (1901) 100; Heyne,
Nutt. PI. ed. 1, 3 (1917) 275; ed. 2 (1927) 1099; Merr.

En. Born. (1921) 401; Ridl. Fl. Mai. Pen. 1 (1922) 21;
Sloot. Bull. Jard. Bot. Btzg III, 8 (1926) 5; Foxw.

Mai. For. Rec. 10 (1932) 96; Sym. Gard. Bull. S. S. 8

(1934) 13,pi. 3C;Mal. For. Rec. 16(1943) 206, f. 101,

103; Burk. Diet. (1935) 163; Wyatt-Smith,Mai. For.

18 (1955) 76; Anderson, Gard. Bull. Sing. 20 (1963)

157; Ashton, Gard. Bull. Sing. 20 (1963) 232; Man.

Dipt. Brun. (1964) 14, f. 5; ibid. Suppl. (1968) 5;
Meijer & Wood, Sabah For. Rec. 5 (1964) 298, f.

49B.— A. grandiflora BRANDIS, J. Linn. Soc. Bot. 31

(1895) 43; MERR. En. Born. (1921) 401; SLOOT. Bull.

Jard. Bot. Btzg III, 8(1926) 10. — A. mindanensis (non

Fig. 28. Density map of KORTH. in Male-

sia; number ofendemics above the hyphen,number of

non-endemics below it.

Anisoptera
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Foxw.) WYATT-SMITH, Mai. For. IB (1955) 77,

p.p.
— Fig. 29.

Young twig, leaf bud, stipule outside (glabrous

within),midrib beneath and petiole shortly caducous

pubescent; panicle persistentlyso. Twigterete, becom-

ing angular on drying, smooth or with very fine

striation. Bud 2.3-3.5 by 2 mm, ovoid, acute, com-

pressed. Stipule c. 8 mm long, linear, obtuse. Leaf
7-10 by 3.5—4.5 mm, oblong to + obovate, densely

golden-brown lepidote beneath, bullate in young

trees, otherwise applanate, with obtuse or broadly
cuneate base; acumen to 6 mm long; nerves 10-14

pairs, slender, at c. 65-70° to the midrib;petiole 1.5-2

cm long, slender. Panicle to 14 cm long, terminal or

axillary, lax, pendent, terete; irregularly doubly
branched. Flower bud to 8 by 3.5 mm, lanceolate,
acute. Calyx cuppedat base; lobes subequal, narrowly

deltoid, the 3 outer slightly narrower, acute, the 2

inner obtuse. Corolla pale yellow; petals broadly

elliptic, fimbriate. Stamens c. 25; filaments short,

slender; anther oblong; appendage to connective c. 1

times lengthofanther, reaching apex ofstylopodium.

Stylopodium cylindrical, shortly densely tomentose;

style short, tapering, stout at base, the basal half

tomentose, otherwise glabrous, trifurcate. Fruit calyx

shortly pubescent; tube c. 1.3 cm 0, globose, to 8 mm

0 at the neck; 2 longer calyx lobes to 12 by 2 cm,

spatulate, obtuse; 3 shorter lobes 1.5-2 cm long, c. 3

mm broad at base, linear, acute; apex ofnut almost

flat, taperingabruptly to the c. 3 mm long, c. 1.5 mm 0

oblong stylopodium.

Distr. Malesia: Malaya (E. and W. coast, Perak

and Pahang southwards), Banka, E. Sumatra (Asa-
han southwards to Lampong), Borneo.

Ecol. Widespread but rarely common, Mixed Peat

Swamp forest; local, Heath foreston podsols, to 1200

m.

Vern. Mĕrsawa paya (Mai.), pangiran kĕrangas

(Sabah), kĕtimpun, rèsak gunong (S. Borneo), tĕnam,

mentanam. sĕsawah, rèsak pantai, masĕgar (Sum.).

2. Anisoptera curtisii DYER ex KING, J. R. As. Soc.

Beng. Sc. 62, 2 (1893) 100, incl. var. lalifoliaKing;

Brandis &Gilg in E. & P. Pfl. Fam. ed. 1, 3, 6 (1895)

263, t. 122, f. F; Brandis, J. Linn. Soc. Bot. 31 (1895)

42; Burk. J. Str. Br. R. As. Soc. 81 (1920) 51, 63, fig.;
Merr. En. Born. (1921) 400; Ridl. Fl. Mai. Pen. 1

(1922) 218; Gilg in E. & P. Pfl. Fam. ed. 2, 21 (1925)

259; Sloot. Bull. Jard. Bot. Btzg III, 8 (1926) 11,p.p.\

Foxw. Mai. For. Rec. 3 (1927) 79; ibid. 10(1932)99;

Philip. J. Sc. 67 (1938) 271; Sym. Gard. Bull. S.S. 8

(1934) 15, pi. 4B; Mai. For. Rec. 16 (1943) 204, f.

100B, 101.

Large buttressed tree. Twig apices, stipules, leaf

buds, nervation beneath, petiole, panicles and calyx

+ densely gold-brown pubescent, caducous on twigs

and calyx; leaf beneath brilliant gold lepidote. Twigc.

2 mm 0 apically, slender, becoming pale brown;

stipule scars obscure. Bud to 6 by 4 mm, ovoid, acute;

stipules to 7 by 2 mm, linear-lanceolate, acute,

fugaceous. Leaves (4—)7—14 by (1.5—)2.5—6 cm, nar-

rowly elliptic to oblanceolate, coriaceous; base

obtuse; acumen to 1 cm long, broad; nerves 15-25

pairs, spreading, with short secondary nerves, slender

but prominentbeneath, narrowly depressed above as

also the midrib; tertiary nerves laxly subreticulate, +

elevated beneath; petiole 13-23 mm long, slender.

Panicle to 18 cm long, terminal or axillary, lax,

pendent, irregularly branched; branchlets to 2.5 cm

long,bearing to 7 flowers. Flower white; buds to 5 by 2

mm,lanceolate; 2 longer sepalslanceolate, subacute; 3

shorter sepals broad at base, prominently slender

acuminate;stamens 25, subequal; filaments somewhat

shorter than anthers, filiform; anthers broadly

oblong, somewhat tapering; appendagevery slender,

c. 3 times as long as anthers; stylopodium broadly

Fig. 29. Habit of KORTH. Note

the colossal size by the person standing in front of the

flying buttresses. Palembang (Photogr. THORENAAR,

1925).

Anisoptera marginata
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ellipsoid-cylindrical, densely gold puberulent, sur-

mounted by the short but prominent trifid style. Fruit

pedicel to 3 by 2 ram, expanding into calyx tube; calyx
tube to 14mm 0, subglobose; 2 longer lobes to 10.5 by

1.8 cm, spatulate, obtuse, c. 5 mm broad at base; 3

shorter lobes to 20 by 3 mm, linear-lanceolate,acute.

Distr. Malesia: Malaya (commonest in north),

Sumatra (P. Singkep).

Ecol. Mixed Dipterocarp forest on well drained

periodically dry soils, especially coastal hills and

inland ridges to 700 m.

Vera. Mĕrsawa kuning, rengkong (Malaya);kĕru-

ing kutjing, mersawa (Singkep).

Note. Closely related to A. costata; some collec-

tions from N.W. Malaya suggest occasional hybridi-
sation.

3. Anisoptera costata Korth. Kruidk. (1841) 67, t. 6,
f. 1-9; Bl. Mus. Bot. Lugd.-Bat. 2 (1852) 42; Miq. Fl.

Ind. Bat. 1, 2 (1859) 501; Ann. Mus. Bot. Lugd.-Bat. 3

(1867) 85; DC. Prod. 16, 2 (1868) 615; Pierre in

Lanessan, PI. Util. Colon. Fr. (1886) 298; Burck,
Ann. Jard. Bot. Btzg 6 (1887) 220; Brandis, J. Linn.

Soc. Bot. 31 (1895)43; Ridl. Agr. Bull. Str. & F.M.S.

1 (1901)60; J. Str. Br. R. As. Soc. 54(1910)25,p.p.-, Fl.

Mai. Pen. 1 (1922)218,p.p.; MERR. En. Born. (1921)

400; Sloot. Bull. Jard. Bot. Btzg III, 8 (1926) 7, f. 1;

Reinwardtia2(1952)8, f. 1, p.p.; Thorenaar, Med.

Proefst. Boschw. 16(1926) 106;"Heyne, Nutt. PI. ed. 2

(1927) 1098; Foxw. Mai. For. Rec. 3 (1927) 79; ibid.

10(1932)97; Sym. Gard. Bull. S. S. 8 (1934) 9, pi. 3A;

Mai. For Rec. 16 (1943) 204, f. 100A, 101; Wyatt-

Smith,Mai. For. 18 (1955) 74; Backer & Bakh./ Fl.

Java 1 (1963) 330; Ashton, Man. Dipt. Brun. (1964)

11, f. 5, pi. 4 (stem); Gard. Bull. Sing. 31 (1978)
13.— Dryobalanops hallii Korth. msc. in Burck,

Ann. Jard. Bot. Btzg 6 (1887) 220, 243, nomen in

syn. — Dipterocarpus parallelus KORTH. ex BURCK,
Ann. Jard. Bot. Btzg 6 (1887) 220, 243. A. oblonga

DYER, Fl. Br. Ind. 1 (1874) 301; PIERRE, Fl. For. Coch.

3 (1889) t. 235, 236; BRANDIS, J. Linn. Soc. Bot. 31

(1895) 42; Ind. Trees (1906) 67; GUERIN, Fl. Gen. 1.-C.

1 (1910) 369; GAMBLE, Man. Ind. Timb. (1922) 75;
SYM. Gard. Bull. S. S. 8 (1934) 10, pi. 3B; Mai. For.

Rec. 16 (1943) 208, f. 101; PARKINSON, Ind. For. Rec.

20 (1935) 7. Shorea nervosaKURZ [Rep. Pegu App.

A (1875) XVIII, nomen] Fl. Burma 1 (1877) 119. A.

cochinchinensis PIERRE in Lanessan, PI. Util. Colon.

Fr. (1886) 268; Fl. For. Coch'3 (1889) t. 235A, 253;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 42; HEIM, Bot.

Tidsskr. 25 (1902) 44; GufeßlN, Fl. Gen. 1.-C. 1 (1910)

367; CRAIB, Fl. Siam. Enum. 1 (1925) 139; LECOMTE,

Fig. 30. Anisoptera grossiveniaSLOOT. a. End of twig, b. single leaf, c. fruit, d. nut, all x ½ (aS 5819, b-d S 6514),
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Bois Indochine (1926) 115. A. robusta PIERRE, Fl.

For. Coch. 3 (1889) t. 236; BRANDIS, J. Linn. Soc. Bot.

31 (1895) 42; GU£RIN, Fl. Gen. 1.-C. 1 (1910) 368;

CRAIB, Fl. Siam. Enum. 1 (1925) 140; SYM. Gard. Bull.

S. S. 8 (1934) 11. A. glabra (non Kurz) Pierre, Fl.

For. Coch. 3 (1889) t. 235B; Guerin, Fl. Gen. I.-C. 1

(1910)361 (fig.), 369.— A. marginatoides HEIM, Bot.

Tidsskr. 25 (1902) 44; GUERIN, Fl. Gen. 1.-C. 1 (1910)

369; CRAIB, Fl. Siam. Enum. 1 (1925) 139. A.

mindanensis Foxw. Philip. J. Sc. 13 (1918) Bot. 181;

ibid. 67 (1938) 266; MERR. En. Philip. 3 (1923)

92. Fig. 27A-A4.

Twig of variable thickness, at first frequently

angular, becoming minutely striated or smooth,

terete. Bud 3-5 by 1.5-3 mm, ovoid, somewhat

compressed, acute. Stipule c. 8 by 3 mm, hastate,

acute, fugaceous. Leaves 6-18 by 7-11 cm, thinly

coriaceous, frequently slightly bullate, oblong to

obovate, undersurface grey-green lepidote to golden

or chocolate; base obtuse or broadly cuneate; acumen

to 5 mm long; margin not revolute or only slightly so;

nerves 8-22 pairs, at 60°-70°; petiole 2-4 cm long.

Panicle to 20 cm long, terminal or axillary, angular,

pendent, doublyor trebly branched, branchlets bear-

ing up to 5 flowers; bracteoles to 4 by 2 mm, hastate,

acute,shortly denselypubescent. Flower bud tol2by6

mm, ovoid, acute. Calyx densely tomentose outside,

shortly pubescent within; lobes deltoid, + acute,

acuminate, of varying lengths. Corolla cream; petals

broadly hastate, acute, shortly puberulent on parts

exposed in bud. Stamens c. 25 (to 35 outside Malesia),

subequal; filaments short,compressed; antheroblong,

tapering apically; appendage to connective about

twice as long as anther, filiform, tapering, reaching

almost to apex of stylopodium. Stylopodium cylindri-

cal, somewhat tapering, densely pubescent; style

short, trifid, pubescent at base, otherwise glabrous.

Fruit calyx shortly pubescent, tube glabrescent; tube

to 1 by 1.2 cm, globose, tapering gradually to the

pedicel, narrowed to 8 mm 0 at the neck; 2 longer

calyx lobes to 16 by 1.5-2 cm, spatulate, obtuse, c. 5

mm broad at base; 3 shorter lobes to 20 by 4 mm,

variable, hastate, base slightly constricted. Nut apex

broadly conical,crowned by a c. 2.5 by 1.5 mm oblong

stylopodium, shortly pubescent.
Distr. Burma, Thailand, Cambodia,Cochinchina,

and in Malexia: Malaya, Sumatra, W. Java (one

record), Borneo (S.E. Kalimantan, Sabah, Brunei,
N.E. Sarawak), Philippines(Mindanao, onerecord).

Ecol. Common, often gregarious, in Semi-ever-

green Dipterocarp forest and evergreen forest in

seasonal areas; rare but widespread in lowland forest

in everwet areas, to 700 m.

Vern. Mĕrsawa, m. kĕsat, m. tĕrbak, tĕrbak, mer-

anli lerbak, pokok pahit (Malaya), masĕgar, tĕnan,

mĕluwang tikus (Sumatra),kĕtimpun, laripung,damar

tingkis (Kalimantan).

Notes. A very variable species; forms vary from

epilose (A. mindanensis Foxw.) to densely pilose (A.
robusta PIERRE), another has relativelysmall few-nerved

leaves (Anisoptera sp. A. of Malayan literature).

As now understood,A. costata is distinguished by
its 25 stamens and generallygrey-pubescent leaf with

generally at least 15 pairs of nerves. It occurs from

Mindanao (one definite record) through Borneo,

Java, Sumatra, and Malaya to Chittagong, Burma,

Thailand and Indochina. In Mindanao it isepilose but

for petals and ovary; in Borneo it has relativelysmall,

chartaceous, sparsely grey-brown pubescent leaves

with 15-20 pairs of nerves; in Java, Sumatra and

sometimes Malaya the leaves are similar but some-

what larger, with 22 pairs of nerves. In Malaya the

species becomes more variable however, usuallybeing

relatively large-leaved, with a rather dense, often

golden tomentum; in the northwest a small, golden-

tomentose leaved form prevails with as few as 8 pairs

of nerves. In the Indochinese region the species varies

much in leaf size and tomentum, and in more seasonal

areas becomes shortly deciduous. No clear geographi-

cal differentiation is discernible, though variation is

greatest in southern Indochina. In summary, varia-

tion appears on the whole as continuous as in a

panmictic population, with geographically localised

forms appearing in the less seasonal areas.

There is a possibility of hybridisation with A.

curtisii in N.W. Malaya, and with A. megistocarpa in

Johore and Singapore (large-leavedgoldentomentose

forms).

VAN SLOOTEN (1952) recorded A. costata from

Celebes and the Moluccas on the basis of sterile

material. It is indistinguishable from A. thurifera

(BLCO) BL. when sterile; for phytogeographical rea-

sons I would prefer to tentatively associate these

numbers with the latter species.

4. Anisoptera grossiveniaSloot. Bull. Jard. Bot. Btzg

III, 16 (1940) 431, f. 1; Wyatt-Smith, Mai. For. 18

(1955) 75; Browne, For. Trees Sarawak & Brunei

(1955) 93; Ashton, Gard. Bull. Sing. 20 (1963) 232;

Man. Dipt. Brun. (1964) 12, f. 5, pi. 3 (habit); ibid.

Suppl. (1968) 5; Meuer & Wood, Sabah For. Rec. 5

(1964) 296, f. 50.— A. curlisii (non Dyer ex King)

Merr. En. Born. (1921)400, p.p., quoad.spec. Born.;

Sloot. Bull. Jard. Bot. Btzg III, 8 (1926) 11, p.p..

quoadspec. Born.-Anisopterasp. B' Wyatt-Smith,

Mai. For. 18 (1955) 79. — Fig. 30.

Leaf nervation beneath, petiole, stipule (outside,

shortly pubescent within), leaf bud, panicle and twigs

persistently rufous scabrid tomentose; lamina beneath

densely rich golden-yellow lepidote. Twig to 2 mm 0

apically, terete or + compressed, rugose when dry,

becoming minutely striated. Bud 3-5 by 2.5 mm,

ovoid, ± compressed. Stipulec. 8 by 2.5 mm, hastate,

acute, fugaceous. Leaves 9-12 by 3-5 cm, oblong to

narrowly obovate, slightly bullate; base cuneate;

margin slightly recurved; acumen to 1 cm long,

narrow; nerves 18-28pairs, dense, arched, at 60°-70°;

tertiary nerves conspicuous, semi-reticulate; looped

intramarginal nerve c. 1 mm from margin; petiole

2-2.5 cm long, geniculate. Panicle to 20 cm long,

terminal or axillary; slender, lax, pendent, angular;

regularly doubly branched, branchlets lax, to 5 cm
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long, bearing up to 8 flowers; bracteoles fugaceous.
Bud to 5 by 2.5 mm, lanceolate, acute. Calyx densely
rust-brown tomentose, cupped at the base; sepals

imbricate, acuminate; 2 inner sepals slightly longer,

broader, obtuse; 3 outer acute. Corolla magenta at

first, becoming rich yellowon opening;petals lanceo-

late, acute, shortly pubescent on partsexposed in bud.

Stamens c. 36; filaments slender, short; anthers sub-

globose; appendage to connective c. 3 x length of

anther, reaching J height of stylopodium, slender.

Ovary half enclosed in calyx; stylopodium subcylin-

drical, taperingapically, densely shortly gold-brown

tomentose; style short, glabrous;stigma minute. Fruit

calyx sparsely puberulent; tube to 1.3 cm 0, globose,

hardly constricted at the neck; two longer calyx lobes

to 20 by 2.5 cm, narrowly spatulate, obtuse, rarely

acute, to 5 mm broad at base; 3 shorter lobes of

varying length, occasionally to 6 by 0.4 cm, acute,

linear. Nut apex obtuse, with c. 8 mm long, c. 15 mm

0, acute oblong-ovoid stylopodium broadening into

the nut at the base; shortly densely rufous pubescent.

Distr. Malesia: Borneo (S..S.E. & W. Kalimantan,

Sarawak, Brunei, S.W. Sabah).

Ecol. Lowland Dipterocarp forest on sandy soil,

on present or Pleistocene coastal hills.

Vern. Mĕrsawa, m. durian (Mai.), bĕnchaloi

(Brun.), pĕngiran kĕsar (Sabah), bĕrbakau,

penyau kerabak, /

merbani,

p. rĕbong, p. batu,

kelassih,

resak tembaga,

kĕpitun, ampereng, marlangat, chĕngalpadi.

5. Anisoptera megistocarpa SLOOT. Bull. Jard. Bot.

Btzg 111, 8 (1926) 12, f. 2; Holttum,Gard. Bull. S. S. 5

(1931) 184; Foxw. Mai. For. Rec. 10 (1932) 98; Sym.

Gard. Bull. S. S. 8 (1934) 14,pi. 4A; Mai. For. Rec. 16

(1943) 207, f. 101; Burk. Diet. (1935) 164. A.

costata (non KORTH.) RIDL. J. Str. Br. R. As. Soc. 54

(1910)25,p.p.; Fl. Mai. Pen. 1 (1922) 218, p.p.; BURK.

J. Str. Br. R.. As. Soc. 75 (1917) 43.

Tall buttressed tree. Twigs, leaf bud, stipule out-

side, petiole, nervation beneath, panicle, flower calyx

and ovary densely persistently dark ferruginous sca-

brid pubescent; lamina beneath dark golden brown

lepidote. Twig c. 5 by 3 mm 0 apically, stout, +

compressed, rugose, becoming dark brown verrucose.

Buds to 8 by 5 mm, ovoid; stipules to 12 by 6 mm,

fugaceous. Leaves (5.5-)9-20 by (2.5-)3.5-8cm, nar-

rowly oblong-elliptic to oblanceolate, thickly coria-

ceous; marginsubrevolute; base obtuse; acumen to 1

cm long, tapering, downcurved; nerves 23-33 pairs,

dense, spreading,with short secondary nerves, slender

but prominentbeneath, distinctly depressed above as

also the midrib and subreticulate tertiaries; petiole

2-2.8 cm long, to 3 mm 0, stout. Panicle to 12 cm

long, terminal or axillary, pendent, irregularly later-

ally branched; branchlets to 3.5 cm long,bearing to 5

flowers. Flower white; buds to 8 by 3 mm, lanceolate; 2

longer sepals lanceolate, subacuminate; 3 shorter

sepals narrowly deltoid, subcaudate. Stamens c. 60,

subequal; filaments shorter than anther, filiform;

anthers oblong, attenuate; appendages filiform,twice

length of anthers. Stylopodium stoutly ovoid, pubes-

Fig. 31. Trunk-base ofAnisoptera thurifera(BLCO) BL.

Sogeri, Papua (Photogr. ASHTON, Aug. 1970).
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cent, surmounted by a short but distinctly trifid style.
Fruit pedicel to 3 by 2 mm. Calyx tube to 2 cm 0,

globose; 2 longer lobes to 22 by 3.8 cm, spatulate,
obtuse, c. 6 mm wide at the base; 3 shorter lobes to 30

by 3 mm, linear.

Distr. Peninsular Thailand, and in Malesia:

Malaya (south from Perak and Pahang), Sumatra

(Langsa, Atjeh).

Ecol. Scattered in Mixed Dipterocarp forest on

undulating land and low hills.

Vern. Mĕrsawa mèrah, m. api, sĕpah petri

(Malaya); beurmen (Sumatra, Atjeh).

6. Anisoptera reticulata ASHTON, Gard. Bull. Sing. 22

(1967)260, pi. 1; Man. Dipt. Brun. Suppl. (1968) 5, f. 1.

Leaf, buds, and twig fugaceous goldenpuberulent.

Twig c. 2 mm 0 apically, terete, rugulose, dark

chocolate-brown; internodes c. 1.5 cm long; stipule

scar short, horizontal. Leaf bud 2 by 2 mm, ovoid,

subacute. Stipule unknown. Leaf 4.5-13 by 2.2-5.5

cm, elliptic-obovate, coriaceous; base broadly

cuneate; apex tapering abruptly to a c. 5 mm long,

short acumen; nerves 9-14 pairs, prominentbeneath,

arched, at 50°-55°; tertiary nerves subreticulate;mid-

rib applanate or somewhat depressed above, promi-
nent beneath. Petiole 15-35 mm long, c. 2 mm 0,

terete, prominently geniculate and swollen distally,

dryingblack. Panicle to 6 cm long, 2 mm 0 at base (in

fruit); terminal or axillary, short, terete, + persis-

tently goldenpubescent, singly branched. Bud to 8 by

3 mm, fusiform. Calyx lobes narrowly deltoid, un-

equal, valvate. Petals cream, lorate, pubescent on

parts exposed in bud. Stamens c. 35, subequal;
filaments short, compressed; anthers oblong,

attenuate; appendage toconnective filiform. Stylopo-
dium oblong, obtuse, pubescent. Fruit pedicel 4 mm

long, c. 3 mm 0, stout, prominent. Calyx sparsely
caducous golden pubescent; tube to 2 cm 0, subglo-

bose; 2 longer calyx lobes to 13 by 3 cm, lorate-spatu-

late,obtuse, taperingtoc. 9 mm broad above the tube;
3 shorter lobes to 20 by 3 mm, linear-lanceolate,acute.

Nut apex densely persistently yellow-brown pubes-

cent, crowned by a c. 4 mm long, 3 mm 0, oblong

obtuse pubescent stylopodium.

Distr. Malesia: Borneo (N.E. Sarawak, Brunei,
S.W. Sabah).

Ecol. Rare, Mixed Dipterocarp forests on sandy
soils.

7. Anisoptera thurifera (Blco) Bl. Mus. Bot. Lugd.-

Bat. 2 (1852) 42; Walp.Ann. 4 (1857) 336; DC. Prod.

16, 2 (1868) 615; Vidal, Sinopsis (1883) t. 14, f. E;

Brandis, J. Linn. Soc. Bot. 31 (1895) 44, t. 2, f. 28;
Brandis & Gilg in E. & P. Pfl. Fam. ed. 1,3, 6 (1895)

258; Merr. & Rolfe, Philip. J. Sc. 3 (1908) Bot. 115;

Merritt, For. Bur. Bull. Philip. 8 (1908) 48; Whit-

ford, Philip. J. Sc. 4 (1910) Bot. 703; For. Bur. Bull.

Philip. 10(1911)78;Foxw. Philip. J. Sc. 6 (1911) Bot.

256; ibid. 13 (1918) Bot. 181; ibid. 67 (1938) 267;
Merr. Sp. Blanc. (1918) 269; En. Philip. 3 (1923) 92;

Reyes, Philip. J. Sc. 22 (1923) 323; Sloot. Bull. Jard.

Bot. Btzg III, 8 (1926) 4; SYM. Gard. Bull. S. S. 8

(1934) 6, pi. 4C; ASHTON, Gard. Bull. Sing. 31 (1978)
15.— Mocanera thurifera BLCO, Fl. Filip.ed.1(1837)

446. — Dipterocarpus thurifer446. — Diplerocarpus thurifer Blco, Fl. Filip. ed. 2

(1845) 310; ibid. ed. 3, 2 (1878) 212, t. 264; DC. Prod.

16, 2 (1868) 614.
— Fig. 27B-B4, 31.

Notes. A. thurifera is now seen to be the eastern

analogue of A. costata, with a dstribution — ifsterile

collections from Celebes and the Moluccas are inclu-

ded — from northern Luzon throughout the Philip-

pines to Celebes, the Moluccas and New Guinea. In

the Philippines geographically defined variation

occurs and a separate species has evolved within the

aseasonal parts of its range. In New Guinea local

variation is great and collections are presently inade-

quate to define geographicalforms.

It is interesting that the species is known in both the

Philippines and New Guinea to be the only diptero-

carp which readily reinvades cultivated land.

I recognize the Philippineand New Guinea popula-

tions as geographical subspecies.

KEY TO THE SUBSPECIES

1. Leaves oblanceolate to lanceolate, prominently

acuminate. Stamens 35-47 . a. ssp. thurifera

1. Leaves obovate. Stamens 37-57

b. ssp. polyandra

a. ssp. thurifera. — Blco, Fl.

Filip.ed. 1(1837)446.-

Mocanera thurifera
Mocanera mayapis 1Blco, I.e.

449. Dipterocarpus thurifer BLCO, Fl. Filip. ed. 2

(1845)310. Dipterocarpus mayapis BLCO, Fl. Filip.

ed. 2 (1845) 313; DC. Prod. 16,2 (1868) 610; DYER, J.

Bot. 12 (1874) 108; BRANDIS, J. Linn. Soc. Bot. 31

(1895)40;MERR. Publ. Gov. Lab. Philip. 27(1905)21.

-Antherotriche lanceolata TURCZ. Bull. Soc. Nat.

Mosc. 2 (1846) 515; WALP. Ann. 1 (1848) 113.A.
lanceolata WALP. Ann. 1 (1848) 113; DC. Prod. 16, 2

(1868) 616; VIDAL, Phan. Cuming. (1885)97;F.-VILL.

Nov. App. (1880) 20; BRANDIS &GILG in E. & P. Pfl.

Earn. ed. 1, 3, 6 (1895) 263, fig.; GILG in E. & P. Pfl.

Fam. ed. 2, 21 (1925) 259, t. 112. Shorea mayapis
BL. Mus. Bot. Lugd.-Bat. 2 (1852) 33; WALP. Ann. 4

(1857) 338; DC. Prod. 16, 2 (1868) 632. A. oblonga

(non Dyer) F.-Vill. Nov. App. (1880) 20; Vidal,
Rev. Fl. Vase. Filip. (1886) 60. — Dipterocarpus
turbinatus (non Gaertn./.)F.-Vill.Nov. App. (1880)

20. — A. vidaliana BRANDIS, J. Linn. Soc. Bot. 31

(1895)44; PERK. Fragm. Fl. Philip. (1904) 23; MERR.

Philip. J. Sc. 1 (1906) Suppl. 97. A. tomentosa

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 45. A.

calophylla PERK. Fragm. Fl. Philip. (1904) 22. A.

brunnea Foxw. Philip. J. Sc. 6(1911) Bot. 254, pi. 40;

ibid. 13 (1918) Bot. 181; ibid. 67(1938)270;MERR. En.

Philip. 3 (1923) 92.

Tall or medium-sized, buttressed tree. Twigs, leaf

buds, stipules, petioles and leaves beneath + densely

persistently grey-green or pale to chocolate-brown

lepidote; panicles, flower calyx and ovary densely
grey-brown puberulent; panicle and calyx becoming
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sparse or glabrescent in fruit. Twigc. 3 mm 0 apically,

terete, rugulose. pale brown. Leaf bud to 4 by 2 mm,

lanceolate; stipules to 8 mm long, linear. Leaves 6-15

by 2.5-6.5 cm, thinly coriaceous, elliptic to lanceolate

or obovate-oblanceolate, ± coriaceous; base broadly

cuneate or obtuse; acumen to 1.3 cm long, slender,

down-curved and twisting over on pressing; nerves

(12—) 14— 18(—20) pairs, slender but distinctly elevated

beneath, less so above (as also the reticulate tertiary

nerves), arched, at 55°-80', with or without short

secondary nerves; midrib prominent beneath, ob-

scure, depressed, above; petiole 1.7-3.5 cm long,
slender. Panicles to 20 cm long, terminal or subter-

minal axillary, lax, pendent; singly branched, branch-

lets bearing to 11 flowers. Flower buds to 9 by 3 mm,

lanceolate. Sepals narrowly deltoid; 2 longer sub-

acute, 3 shorter prominently acuminate. Stamens

45-47, subequal; filaments short, slender, filiform;

anthers narrowly oblong, somewhat tapering; appen-

dages very slender, + twice length of anthers. Stylo-

podiumnarrowly ellipsoid-cylindrical, puberulent dis-

tally, with prominent trifid style. Fruit pedicelto3 mm

long, short. Calyx tubelong, short. Calyx tube to 17 mm 0, globose; 2 longer

lobes to 15 by 1.5 cm, spatulate, narrowly obtuse, c. 4

mm wide at base; 3 shorter lobes to 30 by 3 mm, linear.

Stylopodium short, conical.

Distr. Malesia; Philippines.
Ecol. Evergreen and Semi-evergreen Dipterocarp

forests below 750 m; common and often gregarious,
regenerating in secondary forest.

Vern. Mayapis, palosapis, palohapi, dagang, afu.

b. ssp. polyandra (Bl.) Ashton, Gard. Bull. Sing. 31

(1978)16.—A.polyandra Bl. Mus. Bot. Lugd.-Bat. 2

(1852) 42, t. 6; Walp. Ann. 4 (1857) 335; Miq. Fl. Ind.

Bat. 1, 2 (1859) 501; Ann. Mus. Bot. Lugd.-Bat. 3

(1867) 84; DC. Prod. 16, 2 (1868) 615; Scheff. Ann.

Jard. Bot. Btzg 1 (1876) 9; F.v.M. Descr. Not. App. 6

(1887) 97; Burck, Ann. Jard. Bot. Btzg 6 (1887) 220;

Brandis, J. Linn. Soc. Bot. 31 (1895) 45; Diels, Bot.

Jahrb. 57 (1922) 461; Lane-Poole, For. Res. (1925)

22, 33, 119, 167; Sloot. Nova Guinea 14 (1926) 222;

Bull. Jard. Bot. Btzg III, 8 (1926) 15: Reinwardtia 2

(1952) 11, f. 2; White & Francis, Proc. R. Soc.

Queensl. 38 (1927) 247.— Dipterocarpus parviflora
Zipp. Flora 12 (1829) 281; Alg. Konst- & Letterbode

1,19 (1829) 296; Bijdr. Natuurk. Wet. 5 (1830) 178;

Miq. Fl. Ind. Bat. 1, 2 (1859) 501, nomen.
— Diplero-

carpus microcarpus ZIPP. ex MIQ. Fl. Ind. Bat. 1, 2

(1859) 501, nomen in syn.
— Anisoptera sp. DYER, J.

Bot. 16 (1878) 99; BURCK, Ann. Jard. Bot. Btzg 6

(1887) 221; BRANDIS, J. Linn. Soc. Bot. 3 (1895) 45;

DIELS, Bot. Jahrb. 57 (1922) 461. A. forbesii

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 45; DIELS, Bot.

Jahrb. 57 (1922)491; BAKER/. J. Bot. 61, Suppl. (1923)

5. A. kostermansiana DILMY, Reinwardtia 3 (1956)

347; ibid. 5(1960)267.

Differingas follows: Leaves 8.5-18 by 3.5-8.5 cm,

elliptic to obovate, + coriaceous; base cuneate,

obtuse or cordate; apex shortly acuminate; nerves

(10—)12—14(—17)pairs, slender but distinctly elevated

on both surfaces. Stamens 37-57. Fruit pedicel to4 by

2 mm, prominent; 2 longer calyx lobes to 7 by 0.6 cm; 2

shorter lobes to 7 by 0.6 cm.

Distr. Malesia: New Guinea, and possibly (sterile

material) from Celebes and Moluccas (Morotai, Hal-

mahera, Batjan, Obi and Aru Is.).

Ecol. Common, often gregarious, in lowland forest

on undulating land and hills to 600 m, especially on

sedimentaryrocks and along ridges; regenerates pro-

fusely in secondary forest.

Vern. Baoti, tolu (Celebes), bolam,kora, hate besi

(Morotai),kara, hirus, kopodaka, owiru, kako (Hal-

mahera), damar utan, d. hiru, asamban, gawi, wewe

peremption (Batjan), kora (Obi), jamar, doka (Aru),

aran marei, wuku, taire, damar papan, taai,

maniuri.

baurai,

armanuri, kansiopi, ansiopi, merait,

karalaka,

kandau.

garawa, karawa, warawa, balia,

barida

ordima,

(New Guinea).
Note.This species isextremely variable,paralleling

A. costataJ (q.v.). The range ofvariation in tomentum

is comparable in both species.

8. Anisoptera aureaFoxw. Philip. J. Sc. 67(1938)271,

pi. 1-2. A. curtisii (non Dyer ex King) Foxw.

Philip. J. Sc. 6 (1911) Bot. 255, pi. 41; ibid. 13(1918)

Bot. 181; Whitford, Bull. Bur. For. Philip. 10(1911)

78; Merr. En. Philip. 3 (1923) 92; Sloot. Bull. Jard.

Bot. Btzg III, 8 (1926) 11; Sym. Gard. Bull. S. S. 8

(1934) 17.

Large tree with pale shaggily flaky bark. Leaf

undersurface densely golden lepidote; nerves and

midrib beneath, leaf buds, petiole, twigs and ovary

densely persistently pale brown puberulent; panicles

and fruit calyx sparsely so; parts of petals exposed in

bud densely greyish puberulent. Twigs c. 3 mm 0,

becoming terete, pale brown, rugulose. Leafbuds to 4

by 2 mm, lanceolate, acute; stipules not seen. Leaves

7-11 by 2.5-5.5 cm, oblong or oblanceolate, thinly

coriaceous; base cuneate or sometimes obtuse:

acumen to 1 cm long, slender, prominent, down-

curved and bending over on pressing; nerves

(15-) 18-20 pairs, slender but distinctly elevated

beneath, less so but distinct above, at 65°-80°;

secondary nerves obscure or absent; tertiary nerves

densely reticulate, evident on both surfaces; midrib

slender but prominent beneath, obscure, deeply

depressed, above; petioles 15-27 mm long, slender,

prominently geniculate. Panicles to 12 cm long,

slender, lax, pendent, terminal or axillary, singly (if

axillary) or doubly branched; branchlets to 15 mm

long, bearing to 3 flowers. Flower buds to 6 by 3 mm.

Sepals narrowly deltoid, 2 longer subacute, 3 shorter

prominently acuminate; stamens 35-38, subequal;

filaments ± equal to the oblong somewhat tapering

anthers, filiform; appendagevery slender, c. lj times

as long as anthers; stylopodium broadly ellipsoid-

cylindrical, densely golden stellate-puberulent,

crowned by the prominently trifid acute style. Fruit

pedicel 'to 4 mm long, slender; calyx tube to 7 mm 0

subglobose; 2 longer lobes to 10 by 1.5 cm, narrowly

spatulate, narrowly obtuse, c. 3 mm wide at base; 3
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shorter lobes to 12 by 2 ram, linear; stylopodium

cylindric, tapering,subacute.

Distr. Malesia: Philippines (Luzon: Quezon;

Camarines: Polillo).

Ecol. Mixed Dipterocarp forest, especially on

ridges to 200 m, in everwet zone.

Vern. Dugong, manapo, malahapi, dagong

(Laguna).

2. Section Glabrae

HEIM, Rech. Dipt. (1892) 33; SYM. Gard. Bull. S. S. 8 (1934) 1; Mai. For. Rec. 16

(1943) 199; ASHTON, Gard. Bull. Sing. 20 (1963) 232; Man. Dipt. Brun. (1963)
10. — Scaphula PARKER in Fedde, Rep. 3 (1932) 326. — Hopeoides CRETZOIU, J.

Jap. Bot. 17(1941)408.

Young leaves and twigs epilose. Flower buds globose; anthers linear;

appendage to connective less than \ length of anther, stout; stylopodium a

flattened discoid platform surmounting the ovary; style filiform, long, with

distinct trifid stigma.

9. Anisoptera scaphula (ROXB.) KURZ, Fl. Burma 1

(1877) 547, 2 (1877) 586; PIERRE, FL For. Coch. 3

(1889)sub t. 235; SYM. Gard. Bull S. S. 8 (1934)2,4, pi.

1; Mai. For. Rec. 16 (1943) 209, f. 101,104. Hopea

scaphula ROXB. [Flort. Beng. (1814) 93, nomen] Fl-

int!, ed. Carey 2 (1932) 611; Walp. Rep. 5 (1845) 128;

DC. Prod. 16, 2 (1868) 635; Kurz, Prelim. Rep. For.

Pegu (1875) App. A, 19, App. B, 29; Fl. Burma 1

(1877) 121, 547.— A. glabra KURZ, J. R. As. Soc.

Beng. Sc. 52, 2 (1873) 61; Prelim. Rep. For. Pegu

(1875)App. A, 16, App. B,29; Fl. Burma 1 (1877) 112;

DYER, Fl. Br. Ind. 1 (1874) 301; BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 41; Ind. Trees (1906) 67, t. 29; GUF.RIN,

Fl. Gen. 1.-C. 1 (1910) 368. — Vatica scaphula DYER,
Fl. Br. Ind. 1 (1874) 301; KING, J. R. As. Soc. Beng. Sc.

62,2 (1893) 127; BRANDIS, J. Linn. Soc. Bot. 31 (1895)

132; Ind. Trees (1906) 72; GAMBLE, Man. Ind. Timbers

(1922) 84. A. thurifera (non Bl.) Ridl. Fl. Mai.

Pen. 1 (1922) 219; Foxw. J. Mai. Br. R. As. Soc. 5

(1927)341,p.p.-, Mai. For. Rec. 3 (1927) 78, p.p.; ibid.

10 (1932) 100. Scaphula glabra Parker in Fedde,

Rep. 30 (1932) 326; Cretzoiu, Act. Faun. Flor. Univ.

Bot. 1, 9 (1933) 3; Parkinson, Ind. For. Rec. 20, 15

(1935) 11.— Hopeoides scaphula CRETZOIU, J. Jap.
Bot. 17(1941)408.

Very tall buttressed tree. Parts glabrousbut for the

greyish green lepidote leaf undersurface and young

parts. Twig c. 2 mm 0 apically, slender, pale grey-

brown, terete. Buds to2by 2 mm, small, acute; stipules

to 20 by 3 mm, linear, acute. Leaf8-16 by 3.5-8 cm,

oblong-lanceolateto oblanceolate, somewhat charta-

ceous; base broadly cuneate to subcordate; acumen to

1 cm long, tapering; nerves 13-18 pairs, very slender,

arched, ascending, elevated on both surfaces as also

the very slender subreticulate tertiaries, with a few

short secondary nerves; midrib slender but promi-

nent, terete, beneath, channelled above; petiole 12-32

mm long, slender. Panicle to 9 cm long, terminal or

axillary. Flower white; buds to 6 by 5 mm, broadly

ovoid. 2 longer sepals lorate-lanceolate,subacute; 3

shorter sepals very short, deltoid,prominently slender

acuminate. Petals broadly ovate, glabrous. Stamens

15; filaments lorate, tapering, c. \ lengthofthe slightly

tapering lorate anthers; appendagesvery short, acicu-

lar. Stylopodium absent; style prominent, columnar,

glabrous,with obscurely trifid apex. Fruit pedicel to 3

by 2 mm, prominent. Calyx tube to 1.5 mm 0,

subglobose; 2 longer lobes to 15 by 3 cm, spatulate,

obtuse, c. 4 mm broad at base; 3 shorter lobes to 13 by

3 mm, linear-lanceolate.

Distr. Southern Indochina, Bangladesh (Chitta-

gong), Burma, Peninsular Thailand, and in Malesia:

Malaya (north of Negri Sembilan and Pahang).
Ecol. Semi-evergreen and Evergreen Dipterocarp

forests on undulating land and the lower parts of

valleys.
Vern. Mĕrsawa gajah, sanai, tĕrbak,

kijal

medang sawa,

(Malaya).

10. Anisoptera laevis RIDL. Fl. Mai. Pen. 1 (1922)219;

Foxw. Mai. For. Rec. 10 (1932) 101; SYM. Gard. Bull.

S. S. 8 (1934) 7, pi. 2; Mai. For. Rec. 16 (1943) 205, f.

100C, 101, 102; ASHTON, Gard. Bull. Sing. 20 (1963)
233; Man. Dipt. Brun. (1964) 13, f. 5, pi. 5 (stem;);ibid.

Suppl. (1968) 5; MEIJER & WOOD, Sabah For. Rec. 5

(1964)298, f. 51.Anisoptera sp. BRANDIS, J. Linn.

Soc. Bot. 31 (1895) 41 (sub A. glabra).- A. glabra

(non Kurz) RlDL. Agr. Bull. Str. & F. M. S. 1 (1901)

60; J. Str. Br. R. As. Soc. 54 (1910) 25. — A. thurifera
(non Bl.) Foxw. Philip. J. Sc. 6 (1911) Bot. 257, p.p.,

quoad'sp. Mai.; J. Mai. Br. R. As. Soc. 5 (1927) 341,

p.p.; Mai. For. Rec. 3 (1927)78, p.p.
— A.mindanensis

(non Foxw.) Wyatt-Smith, Mai. For. 18 (1955) 77,

p.p. — Fig. 27C-C4.

Bud and twig apex + densely pale brown to rust

lepidoteat first, becoming glabrous. Young twig c. 1.5

mm 0, slender, terete, becoming rugose on drying;
later smooth or minutely striated. Bud 3-7 by 2 mm,

compressed, hastate to ovate, acute. Stipule c. 10 by 3

mm, glabrous, hastate to linear. Leaves 7-11 by 3-4

cm, oblong to + obovate, not bullate, epilose,
rust-brown lepidote beneath; base obtuse or broadly

cuneate; acumento 1 cm long; nerves 10-14 pairs, at

50°-60°, slender, curved; petiole 1.5-2 cm long. Pani-

cle to 12 cm long, terminal or axillary, lax, pendent,

angular, slender, densely shortly pale brown puberu-
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Fig. 32. Upuna borneensis SYM., upun batu. habit, about 40 m tall. Brunei, Labi Road (Photogr. ASHTON).
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lent to glabrous;alternately doublybranched, branch-

lets short, bearing to 11 flowers; bracteoles to 2.5 mm

long, lanceolate,shortly pubescent. Bud to 2 mm long,

subglobose. Calyx cupped at base; sepals subequal,

valvate, shortly grey-brown puberulent outside; 2

longer lobes slightly broader, obtuse, 3 shorter acute,

acuminate. Petals small, elliptic-oblong, glabrous,

pale yellow. Stamens 15, subequal, as long as or

slightly longerthan the style; filaments short, tapering
to the anther; anther narrowly oblong, the inner cells

smaller than the outer; appendagetoconnective short,

erect. Ovary encased in the base of the calyx, covered

by a discoid stylopodium, crowned by a filiform

glabrous style; stigma 3-lobed. Fruit calyx glabrousat

maturity; tube 1.2-1.5 cm 0, globose, to8 mm 0 at the

neck; 2 longer lobes to 15 by 1.5cm, spatulate, obtuse,

c. 5 mm broad at base; 3 short lobes to 1.5cm long, c. 3

mm broad at base, hastate to linear, margin slightly

revolute. Nut apex disc-like, shortly pubescent, flat;

style remnant 5-8 mm long, filiform,very slender.

Distr. Malesia: Malaya, Borneo (Sarawak, Brunei,
S.W. Sabah).

Ecol. Inland lowland and hill forests to 900 m;

widespread and often common.

Vern. Mĕrsawa durian, mĕdang sawa, madang loh

(Mai.),pĕngiran durian (Sabah).

3. UPUNA

Sym. Bull. Jard. Bot. Btzg III, 17 (1941) 88, pi. I-II, f. I—II. — Fig. 32-36.

Large, flaky-barked trees. Buttresses low, broad, rounded, single or grouped in

twos to fours round the base of the bole. Young parts caducous, inflorescence

persistently multicellular glandular tomentose. Stipule subulate, subpersistent.

Inflorescence cymose. Flower sepals subequal, imbricate, fused at thebase to form

a shallow cup free from the ovary. Stamens 25-30; filaments compressed, dilated

at base, tapering and filiform below the anthers; anthers oblong to ovoid, latrorse;

appendage to connective filiform, many times length of anthers. Ovary ovoid,

without distinct stylopodium; style about twice as long as ovary, trifid towards

Fig. 33. Upuna borneensis SYM. a. Apex of flowering twig, b. fruit, c. nut, all x½ (SAN 15184).
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apex; stigma minute. Fruit calyx with a distinct basal cup enclosing but not fused

with the nut; lobes valvate, chartaceous, 2 considerably longer than the other 3.

Nut ellipsoid, 3-angled, splitting into 3 valves at germination, with short acute

apical style remnant, tapering and narrow at base. Seed with distinct arillode.

Germination epigeal; cotyledons subequal, cordate.

Distr. Matesia: Borneo. Monotypic.

Note. The only dipterocarpoidgenus notrecorded from the present or past ofS.E. Asia includingCeylon. An

isolated and in many ways primitive taxon, with leaves and twigs superficially resemblingMonotes, dehiscent

pericarpand cymose inflorescence as in some Vatica, a rudimentary aril-like collar on the funicle resembling that

in.Stemonoporus, androecium somewhat as in Anisoptera and gynoeciumsomewhat as inCotylelobium,though

the gynoecium and androecium characters togetherare uniqueamong those genera which share avalvate fruit

calyx. The wood anatomy, notably the diffuse distribution ofintercellular canals, supports its affinity with the

last four genera.

Fig. 34. Upuna borneensis SYM. — Flower details: A. bud, B1. outer sepal, B2. inner sepal, both from inside, C1.

stamens from outside, C2. Stamens from inside, D. pistil, all x10. — E. Leaf from sterile twig, x½ (A-D BRUN

3091, E SINCLAIR & KADIM 10292).
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1. UpunaborneensisSYM.Bull. Bot.Gard. Btzglll, 17

(1941) 88, pi. I-II, f. I—II; Browne, For. Trees

Sarawak & Brunei (1955) 171; Ashton, Man. Dipt.
Brun. (1964) 7, f. 4, pi. 2 (habit); ibid. Suppl. (1968)3;
Meijer & Wood, Sabah For. Rec. 5 (1964)
327. — Fig. 32-36.

Young parts caducous multicellular glandular
tomentose; twig apices, cyme, leaf bud, stipule, petiole
and leaf nervation beneath densely persistently pale
chocolate-brown tomentose; lamina surface beneath

white tomentose. Twig to 3.5 mm 0 apically, terete,

becoming glabrous, smooth to rugulose, uneven;

much branched; stipule scars small to obscure. Bud to

12by 6 mm, ovoid to falcate, subacute. Stipules to 1.2

cm long, linear. Leaves 9-17 by 4-9.5 cm, oblong to

obovate; base cordate, acumento 5 mm long, deltoid;

margin revolute; nerves 16-20 pairs, well spaced,
curved at the margin, raised beneath, at 60°-70°

except at base, frequently with short secondary

nerves; tertiary nerves well spaced, scalariform, dis-

tinct; midrib prominent, terete beneath, depressed

above; petiole 1-2.5 cm long, geniculate. Cyme to 15

cm long, to 3-axillary, subterete, much branched;

bracts to 10 by 3.5 mm, lanceolate, acute, sparsely

tomentose, caducous. Flower bud to 5 by 2 mm,

narrowly ovoid, conical, acute. Calyx lobes densely
tomentose outside, glabrescent within, fused at base

forming a cup free from the ovary, imbricate; sub-

equal, 2 inner slightly more attenuate, obtuse, subacu-

minate; 3outer acute, acuminate. Corolla deeppurple,
dark yellow at margins, fading to pale red on falling;
petals broadly ovate, subacute, becoming reflexed

apically, sparsely tomentose on parts exposed in bud.

Stamens 25-30 in several verticils; filaments broad at

base, tapering abruptly and filiform below the subglo-
bose anthers; appendage to connective c. 3 times

length of anther, slender, curved. Ovary ovoid, den-

sely tomentose; style c. 3 times as long as ovary,

Fig. 36. Young, conical tree of Upunaborneensis SYM.

Forest Research Institute, Kepong, cultivated (Pho-

togr. HENDERSON).

Fig. 35. Trunk-base of SYM., same

place as fig. 32 (Photogr. ASHTON).

Upuna borneensis
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shortly pubescent in basal half, otherwise glabrous,

sometimes trifurcate at apex. Fruit calyx sparsely

ashen tomentose; base narrowly cuneate, the lobes

united into a to 1 cm deep and wide cup; 2 longer lobes

to 13 by 2.7 cm, lanceolate, tapering gradually to the

subacute apex, constricted to 7 mm broad at base; 3

shorter lobes to 7.5 by 1.7 cm, similarly shaped,

subequal. Nut to 3.2 by 1.5 cm, narrowly ovoid,

densely fulvous tomentose, taperingtoa to 5 mm long
slender style remnant, acute.

Distr. Malesia: Borneo (S. & W. Kalimantan, E.

Kutei F. R.; Sarawak, Brunei, S.W. Sabah).

Ecol. Deep sandy soil in lowland Mixed Diptero-

carp forests, subcoastal hills.

Uses. Heavy construction timber.

Vern. Pĕnyau, upun batu.

4. COTYLELOBIUM

PIERRE, Fl. For. Coch. 3 (1889) sub t. 235; HEIM, Rech. Dipt. (1892) 119; BRANDIS,

J. Linn. Soc. Bot. 31 (1895) 114; SLOOT. Bull. Jard. Bot. Btzg III, 10 (1929) 393;

ibid. Ill, 12(1932)43;Sym. Mai. For. Rec. 16 (1943) 232, f. Ill (map); Ashton,

Man. Dipt. Brun. (1964) 56; ibid. Suppl. (1968) 24; Meijer & Wood, Sabah For.

Rec. 5 (1964) 323; Ashton, Blumea 20 (1972) 358; Smitinand, Thai For. Bull.

(Bot.) 12(1980)23.— Dyerella HEIM, Rech. Dipt. (1892) 123. — Fig. 37-40.

Fig. 37. Flower details in (HOOK. f.) PIERRE. A. Bud, B1. outersepal, B2. inner sepal,

both from inside, C1. stamens from outside, C2. stamens from inside, D. pistil, all x10 (S 26853).

Cotylelobiummelanoxylon
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Small, medium-sized or large trees; bole frequently twisted; buttresses low,

rounded, similar to those of Vatica. Crown hemispherical, rather small. Bark

surface greyish, at first smooth, hoop marked; becoming irregularly, frequently

shaggy, flaky, leaving a distinct scroll-marked surface below. Stipules fugaceous.

Leaves oblong to ovate-lanceolate, coriaceous, margin revolute, undersurface

lepidote; nerves curved, unraised above, hardly so beneath, bifurcating towards

the margin and anastomosing to form a looped intramarginal nerve, with shorter

indistinct intermediate nerves similarly bifurcating; tertiary nerves reticulate,

indistinct; midrib sunken above; petiole comparatively short, not geniculate.

Calyx lobes imbricate in flower; 2 obtuse outer lobes somewhat larger than 3 acute

inner lobes. Petals free, broad, elliptic-oblong, cream or pink. Stamens 15,

subequal, in 3 whorls, hence pairs alternating with single stamens; filaments

short, deltoid, connate at base; anthers narrowly oblong, latrorse, with 4 pollen

sacs, the inner 2 shorter than the outer 2, setose along the lateral margins;

appendage to connective short, slender. Ovary free from calyx, + globose;

stylopodium indistinct; style filiform, slender, many times longer than ovary,

shortly pubescent towards base; stigma small, trifid, slightly broader than style.

Fruit as in sect. Sunaptea of Vatica; calyx free from nut, with distinct filiform style

remnant.

Distr. 6
~ ~ ~

spp., Ceylon,Peninsular Thailand;in Malesia: 3 spp., in Malaya, E. Sumatra, Lingga, Anambas Is.

and Borneo. Fig. 38.

Ecol. Main canopy trees ofdry acid soils, especially on coastal hills, but also on rentzinas over limestone and

mountain ridges inland to 1500 m; sometimes semi-gregarious.

Uses. A hard durable timber similar to that of Vatica is produced, but the trees are generally larger.

Note. The perianth and range offruit variation strikingly resemble that of Vatica, and the wood anatomy

underlines this affinity; but the androecium, gynoecium and leaf nervation are quite distinct from that genus.

The Malesian species differ only in characters of the tomentum, and minor details of leaf shape and nervation;

they are variable and at times difficult to identify with certainty; the possibility of occasional hybridisation
cannot be ruled out.

KEY TO THE SPECIES

1. Leaf glabrescent, drying dull olive-brown 1. C. melanoxylon

1. Leaf densely tomentose beneath.

2. Leaf 8-12 by 3-4.5 cm, oblong-lanceolate, drying dull olive-brown above, densely shortly evenly rich

yellow-ochre tomentose beneath, with darker midrib and petiole; intramarginalnerve close to margin
2. C. burckii

2. Leaf 6-8 by 2.2-3 cm, ovate-lanceolate, drying dark grey-brown above, densely dark grey
scabrid

tomentose beneath with darker midrib and petiole; intramarginal nerve well within margin

3. C. lanceolatum

1. Cotylelobium melanoxylon (HOOK. /.) PIERRE, FL.

For. Coch. 3 (1889) t. 235; Heim, Rech. Dipt. (1892)

119,120;Brandis & Gilo in E. & P. Pfl. Fam. ed. 1,3,
6 (1894) 268; Brandis, J. Linn. Soc. Bot. 31 (1895)

115; Merr. En. Born. (1921) 408; Sloot. Bull. Jard.

Bot. Btzg III, 9 (1927) 78; ibid. 10 (1929) 403; ibid. 12

(1932) 44; Sym. Mai. For. Rec. 16 (1943) 236, f. 114;

Browne, For. Trees Sarawak & Brunei (1955) 96;
Ashton, Man. Dipt. Brun. (1964) 59, f. 9; ibid. Suppl.

(1968) 24, pi. 5 (bark); Meijer & Wood, Sabah For.

Rec. 5 (1964) 324, f. 59.— Anisoptera melanoxylon

HOOK./ Trans. Linn. Soc. 23 (1860) 160; DC. Prod.

16, 2 (1868) 616; WALP. Ann. 7 (1869) 378; BURCK,
Ann. Jard. Bot. Btzg 6 (1887) 221. Vatica melano-xylon

BENTH. & HOOK. f. ex Miq. Ann. Mus. Bot.

Lugd.-Bat. 3 (1867) 85; Heim, Bull. Mens. Soc. Linn.

Paris 2 (1891) 956, inch var. recta.— Vatica becca-

riana HEIM, I.e. 955. Vatica harmandii HEIM, I.e.

955. C. beccarii Pierre, Fl. For. Coch. 4 (1891) t.

258B; Brandis, J. Linn. Soc. Bot. 31 (1895) 116; Becc.

For. Born. (1902) 570, 591; Merr. En. Born. (1921)

408; Browne, For. Trees Sarawak & Brunei (1955)
95. C. harmandii Heim, Rech. Dipt. (1892) 122;

Brandis, J. Linn. Soc. Bot. 31 (1895) 115; Merr. En.

Born. (1921) 408; Sloot. Bull. Jard. Bot. Btzg III, 9

(1927) 78; ibid. 10 (1929) 405; Browne, For. Trees

Sarawak & Brunei (1955)95. — C.beccarianum Heim,
Rech. Dipt. (1892) 122; Sloot. Bull. Jard. Bot. Btzg
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111, 9 (1927) 78; ibid. 10(1929) 405. C. leucocarpum

Sloot. [Bull. Jard. Bot. Btzg III, 9 (1927) 78, nomen]
ibid. Ill, 10 (1929) 399, f. 2.— Vatica leucocarpa

Foxw. ex DEN BERGER & ENDERT, Med. Proefst.

Boschw. 11 (1925) 130; ex HEYNE, Nutt. PI. ed. 2

(1927) 1129.
— Fig. 37,39.

Young leaves, twig, stipules outside, bud and

raceme densely shortly powdery grey tomentose,

fugaceous on leaf and midrib, + so on twigs,

persistent on racemes. Twig to 1 mm 0

apically, terete, slender, minutely striated with fine

cracks; stipule scars obscure. Bud c. 1.5 by 1 mm,

ovoid, acute. Stipules to 3 mm long, small, linear,
caducous. Leaves 5-10 by 2-6 cm, ovate-lanceolate,

oblong or obovate; base broadly cuneate or obtuse;

acumen to 8 mm; margin + revolute; nerves 10-13

pairs, slender, hardly raised beneath, with more

slender shorter parallel intermediates; intramarginal

nerve strongly looped, c. 2 mm within the margin;

petiole 9-12 mm long. Panicle to 8 mm long, axillary,

slender, singly branched; bracts and bracteoles to 10

by 3 mm,lanceolate,acute, shortly pubescent outside,

glabrescentwithin. Flower bud to 6 by 3 mm,ellipsoid,

obtuse. Calyx densely pubescent outside, sparsely so

within; lobes subequal, narrowly deltoid,acute. Petals

narrowly ovate, obtuse, sparsely pubescent on parts
exposed in bud. Stamens 15, subequal; filaments

linear, tapering,c. 3 times as long as the anther,half as

long as the style, sparsely ciliate along lateral margins;

appendage to connective c. j as long as the anther,

short, slender. Ovary ovoid, densely pubescent; style
filiform, slender, c. 3 times as long as the ovary,

pubescent towards base, otherwise glabrous. Fruit

calyx persistently pubescent towards base, glabres-
centelsewhere; 2 longerlobes to 4.5by 1.2cm, oblong,

obtuse, c. 2 mm broad at base; 3 shorter lobes 8-14 by
2-3 mm, hastate, acute, fimbriate; lobes united at base

into a shallow cup c. 8 mm 0. Nut c. 6 mm long and

broad, ovoid, with up to 5 mm long style remnant,

shortly pale buff tomentose.

Distr. Coastal Peninsular Thailand; in Malesia: s.

Malaya (N.E. Johore), Singapore, Sumatra (Singkep,

Lingga; Central Sumatra: Siak, Indragiri; P. Musala),
Borneo.

Ecol. Local, on dry, often sandy soils on coastal

hills and terraces, sometimes in secondary forest.

Vern. Rèsak, r. hitam (Brunei), r. tĕmpurong

(Sabah), r. bukit, r. tĕmbaga (Lingga), r. batu, r.

tĕmbaga, r. padi, r. kĕranji (W. Borneo), r. bunga (E.

Borneo).

Note. The species, especially C. malayanum, are

somewhat variable and the possibility of hybridisa-
tion between C. malayanum and C. melanoxylon
cannot be excluded.

2. Cotylelobium burckii (Heim) Heim, Rech. Dipt.

(1892) 122; Sloot. Bull. Jard. Bot. Btzg III, 9 (1927)

78; Ashton, Gard. Bull. Sing. 20 (1963) 243; Man.

Dipt. Brun. (1964)57, f. 9, pi. 20-21 (habit,stem); ibid.

Suppl. (1968) 24.
— Vatica burckii HEIM, Bull. Mens.

Soc. Linn. Paris 2 (July 1891) 956.
— C. flavum

PIERRE, Fl. For. Coch. 4 (Oct. 1891) t. 258A; BRANDIS,

J. Linn. Soc. Bot. 31 (1895) 115, t. 3, f. 22-24; BOERL.

Cat. Hort. Bog. 2 (1901) 112; BECC. For. Born. (1902)

570; MERR. En. Born. (1921) 408; SLOOT. Bull. Jard.

Bot. Btzg III, 12 (1932) 44; SYM. Gard. Bull. S. S. 8

(1934) 36; BROWNE, For. Trees Sarawak & Brunei

(1955) 171; ANDERSON, Gard. Bull. Sing. 20 (1963)

Fig. 38. Density map of Cotylelobium PIERRE in

Malesia; number of endemics above the hyphen,
number of non-endemics below it.

Fig. 39. Close-up of bark and leaves ofCotylelobium

melanoxylon (HOOK. f.) PIERRE. Brunei (Photogr. G.

H. S. WOOD, SAN 17547).
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1 57. — C. asperum Sloot. Bull. Jard. Bot. BtzgUI, 10

(1929) 401, f. 3; ibid. 12 (1932) 1.
— Fig. 40b-e.

Twig, bud, petiole, stipules outside, midrib beneath

and raceme densely shortly persistently buff tomen-

tose, slightly scabrid; leaf evenly densely ocherous

tomentose beneath. Twig c. 1.5 mm 0 apically,

slender, smooth. Bud 1.5-2 by 1.5 mm, small. Stipules

to 8 mm long, narrowly deltoid, fugaceous. Leaves

8-12 by 3-4.5 cm, oblong-lanceolate;margin promi-

nently revolute; base broadly cuneate or obtuse;

acumen 2.5-7.5 mm long; nerves 10-12 pairs, indis-

tinct, the intramarginalnerve comparatively straight

and just within the margin; petiole 1.5-2 cm long.

Panicle to 15 cm long; to 3-axillary, rarely terminal,

terete or ribbed, irregularly doubly branched; brae-

teoles to 8 by 5 mm, elliptic, obtuse, shortly buff

pubescent. Flower bud to 10 by 4 mm, ovoid-lanceo-

late, acute. 2 calyx lobes long, linear, obtuse; 3 short,

lanceolate, acute; densely buff tomentose outside,

more sparsely within. Corolla cream; petals large,
narrowly oblong, obtuse, glabrous. Stamens 15, the

inner 5 slightly longer than the others; filaments short,

broad at base, strongly tapering; anthers narrowly

oblong, reaching half length of style, with sparsely

setose lateral margins; appendage to connective
g as

long as anther, slender. Ovary subglobose, densely

tomentose; style slender, 3-4 times as long as ovary,

shortly pubescent but for the glabrous apical J. Fruit

calyx as in C. melanoxylon but base more densely

tomentose, longer lobes c. 1.5 cm broad, persistently

shortly sparsely tomentose; 3 shorter lobes to 1.2 cm

long, linear, shortly sparsely tomentose on both

surfaces. Nut as in other species.
Distr. Malesia: Borneo (W. Kutei, Lower Dayak,

W. Borneo, Sarawak and Brunei N.E. to the Lim-

bang).

Ecol. Locally common on giant podsols, on raised

beaches, rare on sandstone cuestas, near present and

Pleistocene coastlines.

Vern. Rèsak durian, r. babalok, r. gunong, r. baru.

3. Cotylelobiumlanceolatum CRAIB, Kew Bull. (1913)

113; Fl. Siam. Enum. 1 (1925) 142. C. malayanum

SLOOT. Bull. Jard. Bot. Btzg 111, 12 (1932) 43; Foxw.

Mai. For. Rec. 10 (1932) 247; BURK. Diet. (1935) 673;

SYM. Gard. Bull. S. S. 9 (1938) 349; Mai. For. Rec. 16

Fig. 40. Cotylelobium lanceolatum (HEIM) HEIM. b. Fruiting twig.

x2/3, c. fruit, d. nut, both x2, e. leaf from sterile twig, x2/3 (a S 28068, b S 12995, c-r KEP 32615, e bb. 15334).

CRAIB. a. Flowering twig, x2/3. —

C. burckii
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Fig. 41. Vatica umbonata

apical view, both nat. size (a SAN 68373, flowers from SAN 15367, b A 4743, c FRI 12496, d-e BRUN 933).

(HOOK. f.) BURCK. a. Habit, x½, b-c. young fruits, x½, d. ripe fruit, lateral view, e. ditto,
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(1943) 235, f. 113, 114; Browne, For. Trees Sarawak

& Brunei (1955) 95; Ashton, Man. Dipt. Brun. (1964)

11, f. 9; ibid. Suppl. (1968) 24, pi. 4 (bark); Meijer,

Sabah For. Rec. 5 (1964) 324.— C. flavum (non

Pierre) Ridl. J. Str. Br. R. As. Soc. 54 (1909) 25; Fl.

Mai. Pen. 1 (1922) 239; Sloot. Bull. Jard. Bot. Btzg

III, 10(1929)396, f. 1, specim. BECCARI excl.; Foxw.

Mai. For. Rec. 3 (1928) 71; ibid. 10(1932)247.— Fig.
40a.

tomentose outside, sparsely so within. Flower bud to 8

by 3.5 mm, ovoid, obtuse. Calyx densely buff-tawny
tomentose outside, sparsely so within, lobes subequal,

deltoid, short; outer slightly narrower, more acute.

Corolla cream; petals short, narrowly oblong, obtuse,

glabrous. Stamens 15, the inner 5 slightly longer than

the rest; filaments short, triangular; anthers narrowly

oblong, with prominently setose margin; appendage

to connective short, slender. Ovary small, subglobose,
densely tomentose; style c. 3 times as long as ovary,

filiform,pubescent towards base. Fruit calyx as in C.

burckii but more scabrid tomentose; shorter lobes

1.2-2 by 0.4 cm, comparatively long,broadly hastate,
constricted at base. Nut as in other species.

Distr. Eastern Peninsular Thailand, and Malesia:

E. Malaya (from Trengganu southwards), Anambas

Is., Borneo (W. Borneo, Sarawak, Brunei, S.W. &

S.E. Sabah, Kutei, lower Mahakam), erroneously

recorded from Sumatra by Symington (1938).
Ecol. Locally abundant, podsolised soils in Heath

forest on terraces and sandstone ridgesto 1500 m; on

peaty soils over limestone in W. Sarawak.

Vern.

Twig, bud, petiole, stipuleoutside, lamina beneath,
and raceme persistently densely grey-brown to rufous

scabrid tomentose; tomentum on lamina beneath

dotted with scattered darker larger tufts. Twigc. 1 mm

0 apically, slender, terete. Bud c. 1.5 by 1 mm, small,

conical. Stipules c. 3 mm long, narrowly deltoid,

fugaceous. Leaves 6-8 by 2.5-3 cm, narrowly ovate-

lanceolate; margin revolute; base broadly cuneate;

acumen to 5 mm long; nerves 10-12 pairs, with a

prominently looped intra-marginal nerve c. 2 mm

from the margin;petiole6-10 mm long, short, slender.

Panicle to 6 cm long, terminal or axillary, short, terete,

ribbed; irregularly singly or doubly branched; brae-

leoles to 4 by 3 mm, elliptic, obtuse, densely shortly Ràsak, r. batu, r. bukit (Mai.).

5. VATICA

LINNE, Mant. 2(1771) 152; B. & H. Gen.PI. 1 (1862) 192, incl. sect. Isauxis (ARN.)
B. & H.; DC. Prod. 16,2 (1868) 517; DYER, Fl. Br. Ind. 1 (1874) 301; BURCK, Ann.

Jard. Bot. Btzg 6 (1887) 223, incl. sect. Sunaptea (Griff.) Burck et :sect.

Pachynocarpus (HOOK./.) BURCK, I.e. 225; HEIM, Rech. Dipt. (1892) 99; BRANDIS

& GILG in E. &P. Pfl. Fam. ed. 1, 3, 6 (1895) 268; BRANDIS, J. Linn. Soc. Bot. 31

(1895) 116, incl. subg. Synaptea (GRIFF.) BRANDIS, I.e. 128, subg. Retinodendron

(KORTH.) BRANDIS, I.e. 119, subg. Isauxis (ARN.) BRANDIS, I.e. 127; SLOOT. Bull.

Jard. Bot. Btzg 111, 9 (1927) 67; Foxw. Philip. J. Sc. 67 (1938) 319; SYM. Mai. For.

Rec. 16 (1943) 211, f. 105 (map); ASHTON, Gard. Bull. Sing. 20 (1963) 243; Man.

Dipt. Brun. (1964)61; ibid. Suppl. (1968) 25; MEIJER & WOOD, SabahFor. Rec. 5

(1964) 301; SMITINAND, Thai For. Bull. (Bot.) 12 (1980) 81.— Seidlia KOSTEL.

Allg. Med.-Pharm. Fl. 5 (1836) 1945. Vateria ARN. Ann. Nat. Hist. 1, 3 (1839)

155, pro sect. Isauxis ARN. Retinodendron KORTH. Kruidk. (1840)
55. Isauxis (ARN.) REICHB. Nom. (1841) 210. Pteranthera BL. MUS. Bot.

Lugd.-Bat. 2 (1852) 30. Sunaptea GRIFF. Notul. 4 (1854) 516, corr.'Synaptea’

KURZ, J. R. As. Soc. Beng. Sc. 39,2 (1870) 65. Pachynocarpus HOOK./. Trans.

Linn. Soc. 23 (1860) 159; GILG in E. &P. Pfl. Fam. ed. 2,21 (1925) 266. Elaeogene
MIQ. Sum. (1862) 460. Retinodendropsis HEIM, C. R. ASSOC. Fr. Pau 1892 (1893)
470. Perissandra GAGN. Bull. Soc. Bot. Fr. 95 (1948) 27, cf. JACOBS, Blumea 15

(1967) 138. Brachypodandra GAGN. I.e. 30. Fig. 41 —47.

Small to medium-sized, rarely large, trees; bole frequently sinuate, buttresses

thick, rounded, concave, usually small. Crown irregular, oblong, sympodial,

non-emergent. Bark surface usually grey mottled, smooth and hoop-marked, in

large trees becoming patchily flaked, occasionally scroll-marked. Young parts

usually ± caducous powdery tomentose.Leaves variable; nerves curved, usually
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somewhat oblique to the midrib; tertiary nerves ± reticulate, never truly

scalariform; petioles not geniculate. Inflorescences irregularly branched, race-

mose or sometimes partially cymose, short, rarely spreading. Flower buds ovoid

to lanceolate, of variable size. Calyx lobes ± valvate, subequal. Petals narrowly

oblong, usually pale cream-white, not connateat base, falling separately. Stamens

15 in 3 verticils, single stamensalternating with pairs, short, the innerrow slightly

longer than the outer row; filaments short, dilated at base, ± tapering and

filiform below anthers; anthers broadly oblong, latrorse, the inner pollen sacs

smaller than the outer; appendage to connective short, rarely as long as anthers,

± deltoid, stout. Ovary ± broadly ovoid, conical, superior or semi-inferior,

shortly densely pubescent, without distinct stylopodium; style columnar, short,

stout, glabrous, somewhat expanded at apex and with a prominent conical

3-lobed stigma. Fruit calyx variable. Nut of variable size, broadly ovoid or

globose, with or withouta distinct apical style remnant; pericarp splitting along 3

sutures at germination; germination epigeal (sect. Sunaptea; some sect. Vatica) or

hypogeal (some sect. Vatica) with the cotyledons remaining within the fruit;

cotyledons, if free from fruit, magenta to pale yellow, usually non-photosynthe-

Fig. 42. Vatica umbonata (HOOK. f.) BURCK. A. Bud, A1. stamens from outside, A2. stamens from inside, A3.

pistil, all x10. — V. maingayiDYER. B. Bud, B1. stamens from outside, B2. pistil, all x10 (A AMBULLAH 31457,B

Neth. Ind. For. Serv. F 922).



3471982] DIPTEROCARPACEAE (Ashton)

tic; first pair of leaves opposite with interpetiolar stipules, rarely alternate; the

succeeding leaves spiral.
Distr. About 65 spp. in Ceylon and southern and eastern India, Burma, Thailand, Indochina, S. China

(Hainan), and c. 55
spp. throughout Malesia excepting the Lesser Sunda Is. Fig. 43.

Ecol. Understorey trees, sometimes in main canopy, scattered in lowland forests and some species in hill

forests to 1600 m; several species semi-gregariouson river-banks.

Uses. A hard semi-durable timber is obtained, but the trees are small; used locally for house posts and other

minor construction.

Note. A genus clearly circumscribed by its extraordinary constancy of floral structure and also wood

anatomy; its closestaffinity is withCotylelobium (q.v.). The two main forms offruit calyx appear to have evolved

only onceand, judgedby the wide geographicaldistribution ofthe two sections, would seemto mark an ancient

dichotomy in the genus.

KEY TO THE SPECIES¹

1. Fruit calyx lobes equal. Spp. 1-24. 1. Sect. Vatica

2. Fruit calyx lobes corky, coalescing with each other and with the nut, forming a cup + enclosing it.

3. Nut ovoid or globose, not exceeding 2.5 cm long. Petiole to 15 mm long ....
1. V. umbonata

3. Nut to 4 cm long, narrowly ovoid-ellipsoid. Petiole exceeding 18 mm long ....

2. V. stapfiana
2. Calyx lobes not as above.

4. Calyx lobes in fruit subcordate, somewhat revolute at base, not reflexed, ± concealing nut.

5. Nerves 8-15 pairs, without distinct secondary nerves 3. V. venulosa

5. Nerves at least 16 pairs, with distinct secondary nerves.

6. Twigs, panicles and petiole persistently fulvous ± flocculent pubescent
. . 4. V. havilandii

6. Twigs and panicles caducous buff puberulent; petiole glabrous 5. V. chartacea

4. Calyx lobes not cordate; nut completelyexposed.
7. Nut ovoid, generally coming to exceed 2.3 cm long; pericarp thick, corky verrucose.

8. Fruit sepals to 5 mm long, broadly ovate to suborbicular, adpressed to the base of the nut.

9. Nut to 3 by 3 cm, ovoid 6. V. pauciflora

9. Nut to 4.5 by 1.8 cm, fusiform 7. V. ridleyana
8. Fruit sepals linear-lanceolate.

10. Fruit sepals patent, becoming recurved and revolute resembling claws . . . 8. V. soepadmoi

10. Fruit sepals not as above.

11. Nut prominently beaked 9. V. bella

11. Nut not prominently beaked.

12. Nut becoming asymmetrical; petiole exceeding 2 cm long 10. V. rassak

12. Nut symmetrical; petiole shorter than 2 cm long.

13. Leaves to 20 by 7 cm; nerves 10-12 pairs 11. V. granulata
13. Leaves at least 22 by 7 cm; nerves 15-28 pairs 12. V. sarawakensis

7. Nut smooth.

14. All parts entirely glabrous 13. \ . a I hiram is

14. Youngparts at least puberulent or pubescent.

15. Tomentum vinous.

16. Twigs compressed 14. V. oblongifolia

16. Twigs terete.

17. Calyx lobes thin, hardly revolute 15. V. dulitensis

17. Calyx lobes, incrassate, becoming revolute.

18. Nut 2.2 cm 0 16. V. pedicellata
18. Nut not exceeding 1 cm 0.

19. Nerves 9-11 pairs 17. V. rotata

19. Nerves 12-20 pairs 18. V. vinosa

15. Tomentum not vinous.

20. Tomentum rufous.

21. Leaves large, oblong, with obtuse or cordate base 19. V. scortechinii

21. Leaves medium-sized, obovate, with narrowly cuneate base 20. V. globosa

20. Tomentum buff or pale brown.

(1) The followingspecies are not inserted in the key: 52. V. elliptica, 53. V.pentandra, 54. V. cauliflora,,55.
.... ._...„„._,„.

V.

glabrata, and 56. V. obtusa.
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22. Fruit sepals incrassate, adnate to nut 21. V. lobata

22. Fruit sepals not incrassate. becoming + revolute or reflexed.

23. Stipules large, elliptic, subpersistent 22. V. hullettii

23. Stipules minute, fugaceous.
24. Leaves and nut glabrescent 23. V. pallida
24. Leaves beneath and nut persistently pubescent 24. V. flavida

1. Fruit calyx lobes unequal. Spp. 25-51. 2. Seel. Sunaptea

25. Fruit calyx lobes fused into a cup at base, adnate to the fruit.

26. Nut exceeding 1 cm 0; fruit calyx lobes + patent, of varying lengths . .

25. V. heteroptera

26. Nut at most 8 mm 0; calyx with ascending lobes, 2 of which greatly exceed the others.

27. Tomentum cream to tawny; twigs + compressed at first.

28. Nerves 8-11 pairs 26. V. maritima

28. Nerves 13-17 pairs 27. V. teysmanniana

27. Tomentum not as above; twigs terete.

29. Twigs and petioles sparsely pale scurfy 28. V. cinerea

29. Twigs and petioles densely persistently pubescent 29. V. odorata

25. Fruit calyx lobes free to base.

30. Twigs compressed 30. V. compressa

30. Twigs terete or ribbed.

31. Leaf obovate, thickly coriaceous, normally obtuse or retuse, margin revolute.

32. Inflorescence to 3 cm long, congested. Petiole exceeding 1.2 cm 31. V. congesta

32. Inflorescence to 20 cm long, lax. Petiole less than 1 cm long 32. V. coriacea

31. Leaf not as above.

33. Nerves at least 22 pairs, persistently pubescent beneath 33. V. javanica

33. Nerves less than 22 pairs, or, if 22, then glabrous.
34. Leaf nervation beneath pale brown or ocherous pubescent.

35. Leaf undersurface persistently shortly buff scabrid pubescent; petiole 8-15 mm long

34. V. brunigii

35. Leaf beneath (but not nerves) sparsely sericeous, glabrescent; petiole 15-30 mm long.

36. Leaf base broadly cuneate. Nerves 10-11 pairs 35. V. pachyphylla
36. Leaf base narrowly obtuse. Nerves 11-14 pairs 36. V. obovata

34. Leaf nervation glabrescent beneath.

37. Nerves hardly more prominent beneath than above.

38. Petiole at least 14 mm long.

39. Nerves 7-9 pairs; tomentum pink-brown 37. V. borneensis

39. Nerves 9-11 pairs; tomentum ocherous-buff 38. V. bantamensis

38. Petiole 1 cm long or shorter.

40. Ripe nut broadly ovoid, obtuse, densely tomentose.

41. Midrib raised above; base of leaf cuneate 39. V. mangachapoi

41. Midrib flat or slightly sunken above; base of leaf obtuse 40. V. parvifolia

40. Ripe nut narrowly ovoid, tapering, acute, glabrous 41. V. rynchocarpa
37. Nerves distinctly more prominently raised below than above.

42. Inflorescence, petiole, nerves and midrib beneath persistently shortly pale brown scabrid

tomentose. Leaf thin, obtuse.

43. Petiole exceeding 15 mm long 42. V. endertii

43. Petiole at most 11 mm long.

44. Leaf elliptic to obovate, base narrowly cuneate 43. V. brevipes
44. Leaf elliptic-oblong to lanceolate, base obtuse 44. V. micrantha

42. Tomentum not as above, nervation beneath glabrescent. Leaf base generally cuneate.

45. Leaf drying yellowish olive, lustrous; tomentum ocherous buff. 45. V. flavovirens

45. Leaf drying grey-brown or red-brown; tomentum pink-brown or rufous.

46. Tomentum very short, even.

47. Petiole at least 2 cm long; longer calyx lobes to 8 by 2.5 cm 46. V. badiifolia

47. Petiole shorter than 2 cm; longer calyx lobes to 6 by 1.8 cm . 47. V. perakensis

46. Tomentum scabrid or flocculent.

48. Major fruit calyx lobes coming to exceed 7 cm long.
49. Major fruit calyx lobes somewhat broadened at base; leaf nerves 12-22 pairs 48. V. nitens

49. Major fruit calyx lobes tapering at base; nerves at most 17 pairs.
50. Petiole scabrid pubescent; nerves 10-17 pairs 49. V. cuspidata
50. Petiole sparsely puberulent; nerves 9-11 pairs 50. V. maingayi

48. Major fruit calyx lobes less than 6 cm long 51. V. lowii
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1. Section Vatica

ASHTON, Gard. Bull. Sing. 20 (1963) 250, incl. sect. Pachynocarpus (HOOK./.)
BURCK. — Seidlia KOSTEL. — Vateria sect. Isauxis ARN. —Retinodendron

KORTH. — Isauxis (ARN.) REICHB. —Pachynocarpus HOOK. /. — Elaeogene

MIQ. — Vatica sect. Isauxis (ARN.) B. & H. — Vatica sect. Retinodendron

(KORTH.) BURCK et sect. Pachynocarpus (HOOK./.) BURCK, Ann. Jard. Bot. Btzg6

(1887) 224. — Vatica subg. Retinodendron (KORTH.) BRANDIS et subg. Isauxis

(ARN.) BRANDIS, J. Linn. Soc. Bot. 31 (1895) 119, 127.

Calyx lobes equal.

1. Vatica umbonata (Hook. /.) Burck, Ann. Jard.

Bot. Btzg 6 (1887) 232; Sloot. Bull. Jard. Bot. Btzg

III, 9 (1927) 132, 133; Ashton, Gard. Bull. Sing. 20

(1963) 250; Man. Dipt. Brun. (1964) 78, f. 10; ibid.

Suppl. (1968) 36; Meijer & Wood, Sabah For. Rec. 5

(1964) 320, f. 58, pi. 30A; Ashton, Gard. Bull. Sing.

31 (1978) 17.

a. ssp. umbonata. Pachynocarpus umbonatus Hook.

Hook./. Trans. Linn. Soc. 23 (1860) 159, t. 22; Miq.
Ann. Mus. Bot. Lugd.-Bat. 3 (1867) 85; DC. Prod. 16,

2 (1868) 617; Walp. Ann. 7 (1868) 378; Brandis, J.

Linn. Soc. Bot. 31 (1895) 135, t. 3, f. 25; Brandis &

Gilo in E. & P. Pfl. Fam. ed. 1, 3, 6 (1895) 270, fig.;
Merr. En. Born. (1921) 409; Ridl. Fl. Mai. Pen. 1

(1922) 249, p.p.;
Gilg in E. & P. Pfl. Fam. ed. 2, 21

(1925) 265.— V. verrucosa BURCK, Ann. Jard. Bot.

Btzg 6 (1887) 232, t. 29, f. 5; SLOOT. Bull. Jard. Bot.

Btzg 111, 9 (1927) 131; in Merr. PI. Elm. Born. (1929)

205; BROWNE, For. Trees Sarawak & Brunei (1955)

102. Pachynocarpus verrucosus Heim, Rech. Dipt.

(1892) 107; Brandis, J. Linn. Soc. Bot. 31 (1895) 136;

Merr. En. Born. (1921) 410; Ridl. Fl. Mai. Pen. 1

(1922)249,P-P- —

V. blancoana ELMER, Lead. Philip.

Bot. 4 (1912) 1473; Foxw. Philip. J. Sc. 13(1918)Bot.

196; ibid. 67 (1938) 326; MERR. En. Philip. 3 (1923)

102. V. cupularis SLOOT. Bull. Jard. Bot. Btzg 111,9

(1927) 132, t. 13; in Merr. PI. Elm. Born. (1929) 205,

p.p.; HEYNE, Nutt. PI. ed. 2(1927) 1129; BROWNE, For.

Trees Sarawak & Brunei (1955) 100. V. ramiflora

SLOOT. Bull. Jard. Bot. Btzg 111, 9 (1927) 118,

p.p.— V. stapfiana (non Sloot.) Browne, For. Trees

"Sarawak & Brunei (1955) 102. — Fig. 41, 42A-A3.

Young twig, raceme, leaf bud, stipule and petiole

shortly sparsely pale grey-brown puberulent, persis-
tent only on leaf bud and stipules. Twig to 3 mm 0

apically, stout, brittle, much branched, crooked,

covered with small linear striations, cracks and some-

times flakes. Bud to 2 by 1.5 mm, ovoid, subacute.

Stipules to 4 by 2 mm, hastate, subacute, early

caducous. Leaves 8-16 by 3-6.5 cm, somewhat coria-

ceous, elliptic; base + broadly cuneate; apex obtuse

or shortly acuminate;nerves 7-8 pairs, raised beneath,

slightly curved, at 45°-55°; no distinct secondaries;
midrib raised beneath, + applanate above. Petioles

7-15 mm long. Panicle to 12 cm long, singly, rarely

doubly branched, axillary or terminal, rigid, brittle,

falling apart before maturity. Flower bud to 1 cm long;

calyx shortly curved pubescent; flowers typical. Fruit

pedicel 2-5 mm long. Nut to 3 cm long and 0,

pink-brown verrucose, compressed at base; calyx

united into a tube adpressed to and fused to nut;

differentiated into 5, to 2.6 by 1.8 cm, oblong-elliptic,

up to 5 mm thick lobesby 5 deeplongitudinalfurrows;

nut 3-sulcate, exposed only at apex.

Distr. Malesia: Malaya (Pahang, Trengganu), W.

and N. Borneo, S. Philippines (Palawan).

Ecol. Locally abundant, alluvium river-banks;

scattered on hillsides, locally frequenton acid soils in

mountains at 900-1300 m.

Vern. Rèsak ayer, r. gunong, r. labuan.

Note. See also under 56. V. obtusa BlJRCK.

b. ssp. acrocarpa (Sloot.) Ashton, Gard. Bull. Sing.

31 (1978)17.— V. acrocarpa Sloot. Bull.Bot. Gard.

Btzg III, 17(1942) 241, f. 31; Meijer & Wood, Sabah

For. Rec. 5 (1964) 320.

Nut ovoid, acute, the fruit sepals united to basal \

only and reflexed.

Distr. Malesia: E. Borneo.

Ecol. Apparently always on or near river-banks.

Note. V. umbonata is frequently gregarious on

river-banks and the continuous variation found in this

habitat, especially in N.E. Borneo where the two

subspecies occur in the same area and in E. Malaya
where the closely related. V. stapfiana occurs in the

same habitat, suggests panmixis and some local

hybridisation. Some hybridisation appears to occur

with V. rassak in E. Sabah.

2. Vatica stapfiana (King) Sloot. Bull. Jard. Bot.

Btzg III, 9(1927) 129; ibid. Ill, 17(1941)137;Foxw.

Mai. For. Rec. 10 (1932) 274; Burk. Diet. (1935)

2225; Sym. Mai. For. Rec. 16 (1943) 228, f. 107,

109.— Pachynocarpus stapfianus KING, J. R. As. Soc.

Beng. Sc. 62,2 (1893) 136; BRANDIS, J. Linn. Soc. Bot.

31 (1895) 136; BRUHL & KING, Ann. R. Bot. Gard.

Calc. 5,2 (1896) 161,1.194; BURK. &Foxw. J. Str. Br.

R. As. Soc. 86 (1922) 279; RIDL. Fl. Mai. Pen. 1 (1922)

249; CRAIB, Fl. Siam. Enum. 1 (1925) 140. Pa-

chynocarpus wallichii King, J. R. As. Soc. Beng. Sc.

62,2(1893)135,p.p.; RIDL. Fl. Mai. Pen. 1 (1922)250,

p.p.— Pachynocarpus grandiflorus Ridl. J. Fed. Mai.

St. Mus. 10, 2 (1920) 127; Craib, Fl. Siam. Enum.
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(1925) 140. Pachynocarpus umbonatus (non Hook.

/.) Ridl. Fl. Mai. Pen. 1 (J922) 249, p.p. — Pachyno-

carpus verrucosus RIDL. Fl. Mai. Pen. 1 (1922) 249,

p.p.

Medium-sized tree. Twigs, petioles, stipules, pani-

cles, calyx outside and ovary ± persistently densely
scabrid ferruginous puberulent, leaf undersurface

sparsely so or glabrescent, parts of petals exposed in

bud pale brown puberulent. Twigs 3-4 mm 0, stout,

much branched, ribbed, becomingpalebrown, rough.

Buds to 3 by 2 mm, linear-lanceolate,acute,caducous.

Leaves 12-25 by 5-12 cm, typically elliptic-obovate,
+ thickly coriaceous; base cuneate; margins +

prominently revolute; acumen ± abrupt, to 1.5 cm

long, prominent; nerves 7—9(—15) pairs, ascending,

arched, very stout and prominent beneath, evident

above as also the midrib; tertiary nerves subreticulate,

distinctly elevated beneath, hardly so above; petiole
1.7-3 cm long, 2-4 mm 0, stout. Panicle to 10 cm long,

terminal or axillary, somewhat congested and irregu-

larly branched. Flower bud to 12 by 3 mm, fusiform;

petals pale yellow with a purplish patch at base;

staminal appendages c. 5 length of outer anther cells,

broadly deltoid; stigma short, hardly longer than

ovary, stout, expanding distally into the conical style;

flowers otherwise typical. Fruit subsessile or to 2 mm

long pedicellate; calyx lobes equal, to 2.3 by 2.3 cm,

ovate, acute, united except at the apex and fused with

the to 4 by 2.5 cm ovoid apiculate protruding

verrucose corky pericarp.
Distr. Peninsular Thailand and in Malesia:

Malaya, Sumatra.

Ecol. Lowland dipterocarp forests,on hills, valleys

and stream banks, to 500 m.

Vern. Rèsak mempening, r. laru.

Note. A variable species closely related to

V.
umbonata, with which it appears to be undergoing

local hybridisation.

3. Vaticavenulosa Bl. Mus. Bot. Lugd.-Bat. 2 (1852)

32; Walp. Ann. 4 (1857) 337; Miq. Fl. Ind. Bat. 1, 2

(1859) 502; DC. Prod. 16,2(1868)623;Burck, Ann.

Jard. Bot. Btzg 6 (1878) 232; Merr. En. Born. (1921)

409; Sloot. Bull. Jard. Bot. Btzg III, 9 (1927) 78;

Ashton, Man. Dipt. Brun. (1964) 79, f. 10; ibid.

Suppl. (1968) 36; Gard. Bull. Sing. 31 (1978) 17.

a. ssp. venulosa. — V. bancana Scheff. Nat. Tijd. N. I.

31 (1870)348;ibid. 32 (1873) 407; Burck, Ann. Jard.

Bot. Btzg 6 (1887) 229, t. 27; Brandis, J. Linn. Soc.

Bot. 31 (1895) 128; Brandis & Gilo in E. & P. Pfl.

Fam. ed. 1,3,6(1895)269; K. & V. Bijdr. 5 (1900) 127;

Moll & Janssonius, Mikrogr. Holz (1906) 360;

Koord. Exk. Fl. Java 2 (1912) 622; Koord.-schum.

Syst. Verz. (1913) Dipteroc. 4; Hall./ Med. Rijks-

herb. 36(1918)4; Merr. En. Born. (1921)408;Gilgin

in E. & P. Pfl. Fam. ed. 2, 21 (1925) 264; Heyne, Nutt.

PI. ed. 2 (1927) 1128; Sloot. Bull. Jard. Bot. BtzgIII, 9

(1927) 96; Foxw. Mai. For. Rec. 10 (1932) 263; Sym.

Mai. For. Rec. 16 (1943) 217, f. 107; Browne, For.

Trees Sarawak & Brunei (1955) 99; Backer & Bakh.

/. Fl. Java 1 (1963) 332; Meijer & Wood, Sabah For.

Rec. 5 (1964) 305, f. 53.— V. schouteniana SCHEFF.

Nat. Tijd. N. I. 32 (1873) 408. — Dryobalanops

schefferi HANCE, J. Bot. 14 (1876) 307.
—

Retinoden-

dron bancanum KING, J. R. As. Soc. Beng. Sc. 62, 2

(1893) 129.
—

Retinodendron kunstleri(KING, J. R. As.

Soc. Beng. Sc. 62, 2 (1893) 129; BRUHL & KING, Ann.

R. Bot. Gard. Calc. 5, 2 (1896) 157, t. 189B — V.

kunstleri BRANDIS, J. Linn. Soc. Bot. 31 (1895) 127, t.

3, f. 10; BRANDIS & GILG in E. & P. Pfl. Fam. ed. 1,3,6

(1895) 270; RIDL. Fl. Mai. Pen. 1 (1922) 243. — V.

schefferi BRANDIS, J. Linn. Soc. Bot. 31 (1895)

128. — V. lutea Ridl. Kew Bull. (1926)60.

Twig, raceme, leaf bud, stipule, midrib above and

petiole + persistently densely shortly pale pink-
brown puberulent; leaf beneath caducously so. Twigs
to 1.5 mm 0 apically, thinly coriaceous, terete,

becoming smooth, glabrous. Bud to 2.5 mm long,

ovoid, acute. Stipules to 5 mm long, hastate, fuga-

ceous. Leaves 4-12 by 1.5-5 cm, elliptic to ovate-lan-

ceolate, thinly coriaceous; base cuneate, apex shortly

acuminate; nerves 7-12 pairs, slender, hardly raised

beneath, unraised above, curved at 60°-70 ; without

distinct secondaries; midrib slender, prominent

beneath, slightly depressed above; petioles 5-9 mm

long. Panicle to 3 cm long, terminal or 1-axillary,

ribbed on drying, singly branched. Flower buds to 1.3

cm long; calyx pink-brown pubescent; flowers other-

wise typical. Fruitpedicel to 2 mm long, hidden in the

bases ofthe calyx. Calyx glabrous: lobes subequal, to

3 by 1.3 cm, ovate, acute, revolute, bases cordate. Nut

to I cm 0, globose, shortly sparsely pubescent,

completely hidden by, but free from, calyx; style
remnant to 1.5 cm long, acute.

Distr. Malesia: Malaya (Pahang,Perak), Sumatra

(Palembang), Banka, Billiton, W. Java (Bantam),
Borneo.

Fig. 43. Densitymap of L. in Malesia;number

of endemics above the hyphen, number of non-ende-

mics below it.

Vatica
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Ecol. Very local, on alluvium river banks and fresh

water swamp.

Vern. Rèsak letop (Mai.), r. banka, r. puteh, r.

seluang, aboh.

b. ssp. simalurensis (Sloot.) Ashton, Gard. Bull.

Sing. 31 (1978) 18.— V. simalurensis Sloot. Bull.

Jard.Bot. BtzgIII,9(1927)100;HEYNE,Nutt.Pl.ed.2

(1927) 1131.

Leaves 9-14(-20) by 3.5-5.5(-8) cm, glabrous;

nerves 12-15 pairs;petiole 8-14 mm long. Panicle to 7

cm long.

Distr. Malesia: W. Sumatra (P. Simalur,Mentawei

Is.).

Ecol. As the species.

4. Vatica havilandii Brandis, J. Linn. Soc. Bot. 31

(1895) 133; Merr. En. Born. (1921) 409; Sloot. Bull.

Jard. Bot. Btzg III, 9 (1927) 95; Sym. J. Mai. Br. R. As.

Soc. 19 (1941) 155; Mai. For. Rec. 16 (1943) 220, f.

107; Browne, For. Trees Sarawak & Brunei (1955)

100; Ashton, Man. Dipt. Brun. (1964) 71, f. 10; ibid.

Suppl. (1968) 33.

Young twig, raceme, leaf bud, stipule, and petiole

densely persistently deep fulvous-brown flocculent

tomentose; sparsely so, caducous, on leaf nervation

beneath. Twig to 2.5 mm 0 apically, terete or slightly

compressed, smooth or slightly flaked. Bud to 4 by 3

mm, conical, subacute. Stipuleto 12 by 2.5 mm, linear,

caducous. Leaves 8-17 by 2.5-5 cm, narrowly oblong
to obovate; base cuneate; acumen to 1 cm long,

narrow; nerves 15-20 pairs, slender, prominent

beneath, curved towards the apices, at 60°-70°, with

prominent short secondaries; midrib terete, promi-

nently raised beneath, slender, flat to slightly raised

above; petiole 1-1.2 cm long. Panicle to 8 cm long,
terminal or axillary, terete, singly branched. Flower

bud to 5 mm long, subglobose. Calyx densely rust-

brown powdery tomentose; appendage to connective

as long as anther, stout; flowers otherwise typical.

Fruit pedicel 5 mm long, 2 mm 0, pale rufous

pubescent, hidden in the base of the calyx. Calyx lobes

2.5 by 1.5 cm, ovate, acute, revolute, bases subcor-

date. Nut 12mm 0 globose, densely rufous pubescent,

completelyhidden in, but free from, the calyx.
Distr. Malesia: Malaya (Perak, Pahang, Treng-

ganu), Borneo (Kapuas valley, W. and Central Sar-

awak, Brunei, Sandakan area).
Ecol. Rare, in Mixed Dipterocarp forests on hills

not far from the coast.

Vern. Rèsak degong.
Note. This and the followingspecies share with V.

venulosa a very distinctive calyx and thus form a well

defined group within the genus.

5. Vatica chartacca Ashton, Gard. Bull. Sing. 31

(1978) 18.

Medium-sized tree. Young twigs, stipules and pani-
cles caducous buff puberulent; pedicel, ovary and

parts of petals exposed in bud persistently so; parts
otherwise glabrous. Twig c. 2 mm 0 apically, much

branched, pale. Buds to 3 by 2 mm 0, ovoid, acute;

stipule to 7 by 2 mm, lanceolate, caducous. Leaves

11-25 by 3-10 cm, oblong to obovate, thinly charta-

ceous and wrinkling on drying; base broadly cuneate

or obtuse; acumen to 1 cm long, prominent; nerves

16-20 pairs, slender but prominent beneath, distinctly

elevated above, arched, with short slender secon-

daries; tertiary nerves sinuately subscalariform,

slender and elevated on both surfaces; midrib stout,

terete and prominent beneath, distinctly elevated

above;petiole 10-22 mm long, slender. Panicle to 5cm

long, to 3-axillary, stout. Flower buds to 6 by 2 mm,

fusiform; sepals subequal, lanceolate, subacuminate;
anthers small,broadlyoblong, tapering to the equally

long prominent stout appendages; style columnar,

somewhat longer than ovary, slightly tapering,

rimmed beneath the conical stigma; flowers otherwise

typical. Fruit pedicelto 6 mm long, very slender. Fruit

sepals to 6 by 1.5 cm, subequal, lanceolate, subacute,

cordate at base, 5-7-nerved, ascending and hidingthe

to 13 by 11 mm ellipsoid nut.

Distr. Malesia: W. Borneo (Ulu Kapuas), N.E.

Borneo (Bintulu, Sarawak; Beluran and Sandakan to

Tawau).

Ecol. Moist low hillsides and banks of sluggish

rivers, very local.

Vern. Rèsak bunga, r. banka.

6. Vatica pauciflora (KORTH.) BL. Mus. Bot. Lugd.-

Bat. 2 (1852) 31, f. 7; DC. Prod. 16,2(1868)618;MIQ.

Sum. (1861) 191; BURCK, Ann. Jard. Bot. Btzg (1887)

226; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 124;

ASHTON, Gard. Bull. Sing. 31 (1978) 19. Retinoden-

dron pauciflorum KORTH. Kruidk. (1841) 58. — Va-

leria pauciflora WALP. Rep. 5 (1845) 126; DC. Prod.

16, 2 (1868) 626. Elaeogene sumatrana MIQ. Sum.

(1861)460,183;M. A. in DC. Prod. 15,1 (1866) 1257;

HALL./. Med. Rijksherb. 36(1918) 14. V. zollinger-
iana DC. Prod. 16, 2 (1868) 618; BURCK, Ann. Jard.

Bot. Btzg 6 (1887) 227, t. 29-1; BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 124; SLOOT. Bull. Jard. Bot. Btzg 111, 9

(1927) 126. V. wallichii DYER, J. Bot. 12(1874) 154;

BURK. & Foxw. J. Str. Br. R. As. Soc. 86 (1922) 273;

CRAIB, Fl. Siam. Enum. 1 (1925) 141; HEYNE, Nutt. PI.

ed. 2 (1927) 1132; SLOOT. Bull. Jard. Bot. Btzg 111, 9

(1927) 123,f. 12;Foxw. Mai. For. Rec. 10(1932)269;
BURK. Diet. (1935) 2225; SYM. Mai. For. Rec. 16

(1943) 230, f. 106, 107, 110. V. lamponga BURCK,
Ann. Jard. Bot. Btzg 6 (1887) 227, t. 29, f. 3a-d;

Brandis, J. Linn. Soc. Bot. 31 (1895) 123; Brandis &

GiLGinE.&P.Pfl. Fam.ed. 1,3,6(1895)269;Heyne,
Nutt. PI. ed. 1, 3(1917)313; ibid. ed. 2(1927) 1131;
Gilg in E. & P. Pfl. Fam. ed. 2, 21 (1925) 264. — V.

forbesiana BURCK, Ann. Jard. Bot. Btzg 6 (1887) 228;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 124; HEYNE,

Nutt. PI. ed. 2 (1927) 1131. — V. ruminata BURCK,

Ann. Jard. Bot. Btzg 6 (1887) 227, t. 29, f. 4; HEYNE,

Nutt. PI. ed. 2 (1927) 1132. Pachynocarpuswallichii

KING, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 135,p.p.;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 136; RIDL. Fl.

Mai. Pen. 1 (1922) 250, p.p.; BURK. J. Str. Br. R. As.
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Soc. 81 (1920) 75. Pachynocarpus ruminatus

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 136. — V.

ovalifolia RIDL. J. Str. Br. R. As. Soc. 54 (1909)
26. V. kelsalliRIDL. J. Str. Br. R. As. Soc. 54 (1909)

27; Fl. Mai. Pen. 1 (1922) 244. Pachynocarpus
umbonatus (non Hook. /.) Ridl. Fl. Mai. Pen. 1 (1922)

249, p.p.— Pachynocarpus ridleyanus (non Anders.)
Ridl. Fl. Mai. Pen 1 (1922) 250, jp.p.— V. sumatrana

SLOOT. Bull. Jard. Bot. Btzg 111, 9 (1927) 120, f. 11;

HEYNE, Nutt. PI. ed. 2 (1927) 1131; BACKER& BAKH./.

Fl. Java 1 (1963) 332.

Small or medium-sized tree. Outside ofperianth +

persistently pale grey-brown cinereous; ovary, pani-

cles, and twig apices caducously so; elsewhere glabres-
cent. Twig c. 3 mm 0 apically, much branched, pale

grey-brown, usually minutely rugulose. Buds small,

ovoid; stipules to 8 mm long, linear, becoming
reflexed. Leaves 6.5-20 by 2.2-8 cm, variable in size,

elliptic-lanceolate, thinly coriaceous; base cuneate;

acumen to 1.5 cm long, prominent;nerves 6-9 pairs,

arched, ascending, slender and hardly more elevated

beneath than above; petiole 10-18 mm long, smooth,

drying black. Panicle to 9 cm long, terminal or

subterminal axillary, many-flowered, irregularly

branching. Flower bud to 10 by 3 mm, fusiform;

appendages minute, hardly exceeding anthers; style
columnar, longer than ovary, expanding somewhat

distally below the small conical style; flowers other-

wise typical. Fruit pedicel to 7 by 3 mm, prominent;
calyx lobes to 5 mm 0, hemispherical, incrassate, ±

adnate round the impressed base of the nut; nut to 3 by

3 cm, ovoid, subacute, with 3 distinct loculicidal

furrows; pericarp thick, corky, verrucose.

Distr. Peninsular Thailand, and in Malesia:

Malaya, Sumatra (Palembang, Lampong), Banka.

Ecol. Banks of sluggish rivers, fresh water swamps;

common.

Vern. Rèsak laru, r. paya, r. ayer. r. pasir, damar

mata kuching (Malaya), r. padang, r. rawang (Suma-

tra).

Notes. Occupying the samehabitat as V. umbonata

and indistinguishablefrom it when sterile; it is by the

fruit calyx nevertheless consistently distinguishable.
Though V. pauciflora is confirmed onlyas far north as

Songkhla, V. thorelii PIERRE ofCochinchina, based on

THOREL & HARMAND'S herb. Pierre 1586, is known

only in flower and is indistinguishable in that condi-

tion from it; moreover I have seenundoubted fruit of

V. pauciflora washed up on the beach at Kompong

Som, S.E. Cambodia.

See also 56. V. obtusa BURCK.

A specimen from Sikundur For. Res., W.N.W. of

Medan (N.E. Sumatra) (DE WILDE & DE WILDE-

DUYFJES 19537) bears fruit which differs in having

greatly enlarged adnate sepals, in this resembling V.

umbonata , so far unknown from Sumatra. This may

represent a hybrid between the two species, neverthe-

less.

7. Vatica ridleyana BRANDIS in Hook. f. Ic. PI. 25

(1895) t. 2401; J. Linn. Soc. Bot. 31 (1895) 122, t. 3, f.

5; BURK. & Foxw. J. Str. Br. R. As. Soc. 86(1922)277;

SLOOT. Bull. Jard. Bot. Btzg 111, 9 (1927) 49,73, f. Id;

Foxw. Mal. For. Rec. 10 (1932) 268; BURK. Diet.

(1935) 224; SYM. Mal. For. Rec. 6 (1943) 227, f.

107. Pachynocarpus ridleyanus Anderson, Index

Bot. Gard. Sing. (1912) 9; Burk. & Foxw. J. Str. Br.

R. As. Soc. 86 (1922) 272; Ridl. Fl. Mai. Pen 1 (1922)

250, p.p.

Medium-sized tree. Twigs, petioles, panicles,
ovaries and parts of perianth exposed in bud +

persistently ocherous cinereous, parts elsewhere gla-

brescent. Twig c. 2-3 mm 0 apically, much branched,

brown rugulose. Buds to 3by 2 mm, ovoid. Leaves

6-14 by 3-7 cm, elliptic to narrowly ovate orobovate,

coriaceous, dull beneath; base cuneate; apex subacute

or shortly broadly acuminate;marginnarrowly subre-

volute; nerves 5-7 pairs, ascending, slender but promi-

nent beneath, evident above as also the midrib and

reticulate tertiary nerves; petiole 8-15 mm long, 2-3

mm 0, stout. Panicle to 15 cm long but usually

shorter, terminal or axillary, irregularly branched.

Flower bud 7 by 2 cm, fusiform; appendage short,

deltoid;style somewhat longer than ovary, columnar,

expanding into the prominentconical stigma; flowers

otherwise typical. Fruit pedicel short, stout; calyx

lobes to 3 by 3 mm, short, deltoid, incrassate, relaxed,

adnate to the base of the 4.5 by 1.8 cm fusiform

beaked coarsely verrucose nut.

Distr. Malesia: Sumatra (Palembang), Singapore.

Ecol. Mixed Dipterocarp forest at low altitudes;

rare.

Vern. Rèsak buah cana.

8. Vatica soepadmoi Ashton, Gard. Bull. Sing. 31

(1978) 19.

Small tree. Twigs, leaf buds, petioles, midrib above,

and panicles densely persistently pale brown scabrid

puberulent, nutsevenly so; nervation beneath sparsely

so. Twigs c. 2 mm 0, ribbed at first, becoming terete.

Leaf buds to 8 by 4 mm, lanceolate, acute. Leaves

7.5-12 by 3-5.5 cm, elliptic,oblong to narrowly ovate,

coriaceous, somewhat bullate between the nerves;

margin subrevolute; base obtuse; acumen to 1.5 cm

long, slender, prominent; nerves c. 11 pairs, arched,

tending to branch within the margin and form a ±

indistinct looped intramarginal nerve, prominent
beneath, shallowly depressed above, with short

slender secondary nerves; tertiary nerves subreticu-

late, evident beneath, + obscure above; midrib

stoutly prominent beneath, evident but ± channelled

above;petiole 10-15 mm long, slender. Panicle to 6.5

cm long,axillary, hardlybranched. Flowers unknown.

Fruit pedicel to 6 mm long, prominent; calyx lobes

equal, to 18 by 10 mm, lanceolate, acute, recurved

inwards and ± revolute thus resembling claws; nut

ovoid, not known at maturity.

Distr. Malesia: E. Sumatra (Upper Riouw: Pekan-

baru, Singkep).

Ecol. Low hills.

9. Vatica bella Sloot. Bull. Jard. Bot. Btzg III, 9
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(1927) 102, f. 6; Foxw. Mai. For. Rec. 10 (1932) 265;
Burk. Diet. (1935) 2223; Sym. Mai. For. Rec. 16

(1943) 218, f. 107.

Medium-sized tree to 50 m tall. Twigs, leaf buds,

petioles, midrib above and panicle densely persis-

tently rufous cinereous, calyx and ovary caducously

so, leaf undersurface sparsely caducously so. Twig c. 2

mm 0 apically, slender, terete, much branched, pale

brown. Bud to 3 by 2 mm, small, ovoid; stipules
fugaceous, not seen. Leaves 5-14 by 2.6 cm, elliptic-

obovate, coriaceous; base cuneate; acumen to 1 cm

long or short; margin frequentlysubrevolute; nerves

11-12 pairs, arched, ascending, slender but distinctly

elevated beneath, evident above as also the midrib;

tertiary nerves densely subreticulate, hardly elevated

on either surface; petiole 5-15 mm long, short,

relatively slender. Panicle to 2 cm long, axillary,

congested, irregularly branched. Flower buds to 8 by 3

mm, lanceolate; appendageto connective as long as

anther cells, deltoid,prominent;style slender, twice as

long as ovary; stigma shortly conical; flowers other-

wise typical. Fruitpedicelto 3 by 2 mm; calyx lobes to

30 by 13 mm, lanceolate, acute, c. 6 mm wide at the

revolute base, becoming reflexed; nut to 2.5 by 2.5 cm,

turbinate, verrucose, with to 1 cm long persistent

tapering style remnant.

Distr. Malesia: Malaya (south from Perak and

Pahang).

Ecol. Locally common in Mixed Dipterocarp

forest, undulating land beneath 250 m.

Vern. Rèsak kĕluang, r. laru, damar kĕluang.

10. Vatica rassak (KORTH.) BL. MUS. Bot. Lugd.-Bat.

2 (1852) 31, incl. var. subcordata Bl.; Walp. Ann. 4

(1857) 337; Miq. Fl. Ind. Bat. 1, 2 (1859) 502; Ann.

Mus. Bot. Lugd.-Bat. 3 (1867) 85; DC. Prod. 16, 2

(1868) 619; Burck, Ann. Jard. Bot. Btzg 6 (1887) 225;

Brandis, J. Linn. Soc. Bot. 31 (1895) 125; Brandis&

Gilo in E. & P. Pfl. Fam. ed. 1,3,6(1895)270; Gresh.

Ind. Mercuur 23 (1900) n. 37, tab.; Schets. Nutt. Ind.

PI. (1900) t. 50; Heyne, Nutt. PI. ed. 1, 3 (1917) 313;

ibid. ed. 2 (1927) 1130; Merr. En. Born. (1921) 409;

Sloot. Bull. Jard. Bot. Btzg III, 9 (1927) 73,104, f. lc;

ibid. Ill, 17 (1942) 223, f. 22-24; Ashton, Gard. Bull.

Sing. 31 (1978) 20.— Retinodendron rassak KORTH.

Kruidk. (1841) 56, t. 8.— Vateria rassak Walp. Rep.

5(1845) 126.— V. papuana Dyer, J. Bot. 16(1878)

100; Burck, Ann. Jard. Bot. Btzg 6 (1887) 229;

K.Sch. & Hollr. Fl. Kais.-Wilh. Land (1889) 52;

Brandis, J. Linn. Soc. Bot. 31 (1895) 127; Brandis &

Gilg in E. & P. Pfl. Fam. ed. 1,3,6(1895) 270; Diels,

Bot. Jahrb. 57 (1922) 463; Lane-Poole, For. Res.

Papua (1925) 120;Sloot. Nova Guinea 14(1926)226;
Bull. Jard. Bot. Btzg III, 9 (1927) 73,112, f. lb; Merr.

Philip. J. Sc. 30 (1926) 411; White & Francis, Proc.

R. Soc. Qsl. 38 (1927) 247; Heyne, Nutt. PI. (1927)

1129; Foxw. Philip. J. Sc. 67 (1938) 328; Sloot. Bull.

Jard. Bot. Btzg III, 17(1942)233, f. 27; apud Holth. &

Lam, Blumea 5 (1942)214; Reinwardtia 2 (1952)63, f.

21; MEIJER& WOOD. Sabah For. Rec. 5 (1964) 314, f.

56; ASHTON, Man. Dipt. Brun. Suppl. (1968) 35, f.

5. — Vateria papuana DYER exHEMSL. Bot. Chall. 1 ,4

(1884-85) 123, 287,296, t. 64B; K.SCH. & HOLLR. Fl.

Kais. Wilh. Land (1889) 52; HEYNE, Nutt. PI. ed. 2

(1927) 1129. — V. moluccana BURCK, Ann. Jard. Bot.

Btzg 6 (1887) 226, t. 26; BRANDIS, J. Linn. Soc. Bot. 31

(1895) 124; HEYNE, Nutt. PI. ed. 1, 3 (1917) 313; ibid.

ed. 2 (1927) 1129.
—

Retinodendron moluccanum

HEIM, Rech. Dipt. (1892) 104.
—

V. schumanniana

GILG, Bot. Jahrb. 18 (1894) Beibl. 45: 38; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 127; BRANDIS & GILGin E. &

P. Pfl. Fam. ed. 1,3,6(1895)269, fig.; K.SCH. & LAUT.

Fl.Schutzgeb. (1901) 451; DIELS, Bot. Jahrb. 57(1922)

463; (in Index Kewensis erron. under Shorea).- V.

celebensis BRANDIS, J. Linn. Soc. Bot. 31 (1895) 126, t.

3, f. 6; SLOOT. Bull. Jard. Bot. Btzg III, 9 (1927) 77;

ibid. Ill, 17 (1942) 254; Reinwardtia 2 (1952) 65. — V.

subcordata (BL.) HALL. /. Med. Rijksherb. 36(1918)4;

SLOOT. Bull. Bot. Gard. Btzg III, 17 (1942) 228, f.

25-26. — V. celebica Sloot. Bull. Bot. Gard. Btzg III,
17 (1942) 237, f. 28-29.

—Fig. 44.

Twig, petioles, buds, and stipules outside (glabrous

within) very shortly evenly persistently pale buff

pubescent, leaf nervation beneath sparsely so. Twig c.

3 mm 0, stout, crooked, ribbed, becoming rugose,

flaky, pale grey-brown;stipule scars prominent,hori-

zontal; internodes 1-3 cm long. Bud to 4 by 4 mm,

ovoid-conical, subacute. Stipules to 14 by 4 mm,

lorate, subacute, subpersistent. Leaves 13-32 by 5-11

cm, oblong to narrowly elliptic, thickly coriaceous;

base broadlycuneateto subcordate; acumento 1.5 cm

long; nerves (10-) 16-20 pairs, prominent beneath,

slightly elevated above, arched at 50°-60°, with short

hardly elevated secondary nerves; tertiary nerves

reticulate; midrib prominent beneath, applanate

above; petiole 2-2.5 cm long, stout, not geniculate,

drying pale buff pubescent. Panicle to 14 cm long,

terminal or axillary, ribbed, at first shortly evenly buff

pubescent, becoming pale brown flaky; irregularly

branched, with many branches near base, appearing

fascicled. Flower bud to 14 by 3 mm, fusiform; calyx

densely shortly pale buffpubescent; flowers otherwise

typical. Fruit glabrous. Pedicel to 3 mm long, stout.

Calyx lobes to 12 by 7 mm, deltoid, acute, incrassate,

reflexed, recurved. Nut to 5 by 3.5 cm, oblong,

symmetrical and obtuse to ovoid, more or less

prominently attenuate-acute and asymmetrically

twisted, sometimes irregularlypitted, furrowed at the

sutures, minutely verruculose and rugulose; pericarp
thick, corky.

Distr. Malesia: Borneo (E. of Rejang valley and

Sampit,commonest on E. coast), S. Philippines(Sulu

Is.:Tawi Tawi),Celebes, Moluccas (Sula Is.: Mangoli;

Morotai, Halmaheira, Batjan, Obi Is., Am Is.), New

Guinea, Sudest I.

Ecol. River-banks in Borneo, elsewhere also on

hills to 400 m, locally abundant.

Vern. Rèsak irian, r. damau, r. ayĕr, r. tĕbong

(Sabah), damar dĕrĕh, d. putĕh, nunuh, singkodoh

putĕh(Celebes), kokolaka, bou-ura, por,

manauri,

damar hiru,

laintoti, wakaju, imoimo, asuk, baia, guim-

bur, lagima, mutani, owi, simbiau (New Guinea),
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doyong (Sula Is.), damar hiru, salo hiru,

geru

damar atung,

(Moluccas).
Notes. Another variable semi-gregarious chiefly

riparian species (see e.g. V. umbonata).

The above description defines my interpretation of

this variable species. The large,oblong-elliptic, coria-

ceous leaves with long petiole, and the large, corky

nut, are characteristic though the nut shape is very

variable (in part owing to the degree of maturity on

herbarium specimens). Its distribution into seasonal

areas and its semi-gregariousecology parallel that of

other polymorphic species such as Anisoptera costata

KORTH., A. thuriferaI(BLCO) BL.,and Vatica umbonata

(HOOK./.) BURCK. The variation is locally too great to

clearly distinguish geographical subspecies.
Some hybridisation appears to occur with V.

umbonata in East Sabah.

11. Vatica granulaCaSloot. Bull. Jard. Bot. Btzg III,

9 (1927) 112, f. 10; ibid. Ill, 17 (1941) 136, f. 20;

Ashton, Man. Dipt. Brun. (1964) 70, f. 10; ibid.

Suppl. (1968) 32; Gard. Bull. Sing. 31 (1978) 21.

a. ssp. granulata.

Young twig, leaf bud, stipule,petiole and nervation

beneath densely shortly yellow scabrid tomentose at

first, glabrescent or sparsely pubescent on nervation.

Twig to 3 mm 0 apically, stout, angular, persistently

papery flaky. Bud to 4 by 3 mm, conical, subacute.

Stipule to 6 by 4 mm, hastate, subacute, caducous.

Leaves 10-20 by 2.7-7 cm, coriaceous, narrowly

obovate; base narrowly obtuse; acumento 6 mm long;

nerves 12-14 pairs, prominent beneath, well spaced.

slightly sunken above. Petiole 1.2-2 cm long, stout.

Flowers unknown. Inflorescenceunknown. Fruit pedi-
cel \.o 1 mm long, fruit subsessile. Calyx lobes to7 by 4

mm, chartaceous, deltoid, brittle, reflexed, glabrous.
Nut to 3.5 by 4 cm,ovoid, obtuse or subacute, coarsely

granulate, dehiscing along 3 distinctly furrowed

sutures at germination.

Distr. Malesia: Borneo.

Ecol. Widespread, locally abundant, on high ridges

at 500-1200 m.

Vern. Rèsak ranting bersisek.

b. ssp. sabaensis Ashton, Gard. Bull. Sing. 31 (1978)

21.

Differing asfollows: Leafby 6-10 cm, petiole 12-20

mm long. Stipules to 3 by 2 cm, oblong to lanceolate,

acute, obtuse to subcordate, subpersistent. Fruit

sepals to 20 by 12 mm, elliptic, revolute, reflexed.

Distr. Malesia: Borneo (Crocker range, S.W.

Sabah to Kelabit Highlands, N.E. Sarawak).

Ecol. As type subspecies, to 1700 m.

Vern. Rèsak pengasoh.

12. Vatica sarawakensis HEIM, Bull. Mens. Soc. Linn.

Paris 2 (1 89 1 ) 970; Rech. Dipt. ( 1892) 109; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 124; SLOOT. Bull. Jard. Bot.

Btzg III, 9 (1927) 106, f. 7; BROWNE, For. Trees

Sarawak & Brunei (1955) 101; ASHTON, Gard. Bull.

Sing. 20 (1963) 252; Man. Dipt. Brun. (1964) 77, f. 10;

ibid. Suppl. (1968) 36; Gard. Bull. Sing. 22 (1967) 262;

Meijer & Wood, Sabah For. Rec. 5 (1964) 319, f.

57.— Retinodendropsis aspera HEIM, C. R. ASSOC. Fr.

Pau 1892 (1893) 470; cf. ASHTON, Gard. Bull. Sing. 22

(1967) 262. — V. ramiflora Sloot. Bull. Jard. Bot.

Btzg III, 9 (1927) 118, p.p.\ in Merr. PI. Elm. Born.

(1929) 205; Bull. Bot. Gard. Btzg III, 17 (1942) 240, f.

30; Reinwardtia 5 (1961) 479; Browne, For. Trees

Sarawak & Brunei (1955) 101.

Twig, raceme, leaf bud, stipule and petiole densely

pale brown to fulvous scabrid tomentose, sparsely so

on leaf nervation beneath. Twig to 5 mm 0 apically,

stout, becomingribbed, smooth or finely cracked. Bud

to 8 by 5 mm, conical,subacute. Stipuleto 15by 5 mm,

narrowly hastate, acute. Leaves 22-35 by 7-15 cm,

thinly coriaceous, oblong to obovate; base obtuse;

acumen to 1.4 cm long, deltoid; nerves 15-28 pairs,

prominent beneath, flat or slightly raised above;

petiole 1-2 cm long, to4mm 0, stout. Panicle to 12cm

long, axillary to ramiflorous (rarely terminal), to

3-axillary, terete or angled; much branched, the

branchlets cymose; bracts to 8 by 4 mm, narrowly

deltoid, subacute, densely rufous tomentose, subper-
sistent. Flower bud to 8 mm long; calyx shortly

red-brown pubescent; appendage to connective over j

length of anther,prominent; flower otherwise typical.

Fruit glabrous; pedicel to 2 mm long. Calyx lobes

subequal, to 16 by 7 mm, oblong-hastate, obtuse,

becoming refiexed, somewhat revolute. Nut to 2.5 by

2.5 cm, subglobose to ovoid, verrucose-lenticellate,

with 3 distinct sutures uniting at the apex; style

remnant short but prominent.

Fig. 44. Fruiting twig of Vatica rassak (KORTH.) BL.

near Sarmi, c. 200 km west of Hollandia, Irian Jaya

(Photogr. KARSTEL, Dec. 1957).
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Distr. Malesia: Borneo (Sarawak to Sabah; S.E.

Borneo to P. Laut and Balikpapan).
Ecol. Scattered in Mixed Dipterocarp forest on

clay rich soils on undulatingland and hills below 1000

m.

Vern. Rèsak daun bĕsar, r. sarawak, damar tingkis.

Note. The fruit sepals of E. Borneo specimens (V.

ramiflora SLOOT.) are foliose and rather broad, these

on Sarawak specimens narrow and incrassate.

Further collections may justify distinction of two

subspecies in V. oblongifolia.

13. Vatica albiramis Sloot. Bull. Jard. Bot. Btzg III,

9 (1927) 101, f. 5; in Merr. PI. Elm. Born. (1929) 205;

Ashton, Man. Dipt. Brun. (1964) 66, f. 10; ibid.

Suppl. (1968) 30; MEIJER& WOOD, Sabah For. Rec. 5

(1964) 305, f. 52.

Parts glabrousbut for theshortly sparsely caducous

pubescent calyx and shortly fulvous caducous pubes-

cent ovary. Twig to 1 mm 0 apically, slender, smooth

to rugulose. Bud to 2 by 1 mm, conical, acute. Stipule
to 16 by 3.5 mm, hastate, subacute, caducous. Leaves

8-20 by 3-7 cm, thinly coriaceous, elliptic to lanceo-

late; base + narrowly cuneate; acumento 1.5 cm long,

narrow; nerves 4-6 pairs, rather broad, slightly raised

on both surfaces, more prominently so beneath,

curved, continuing almost parallel to the margin

before terminating,at 45 -50°(-70'); midrib broad,

rounded, slightly raised on both surfaces; tertiary

nerves subscalariform;petiole 1-1.3 cm long. Panicle

to 28 cm long, terminal or axillary, lax, spreading,

glabrous, terete; doubly or trebly branched. Flower

bud to 1.5 cm long, slender; calyx shortly sparsely

pubescent; corolla rich lemon-yellow; appendage to

connective rudimentary; flowers otherwise typical.

Calyx lobes subequal, to 12 by 4 mm, ovate, obtuse,

tapering to 3.5 mm broad at base, coriaceous, gla-

brous, becoming reflexed. Nut to 1.2 by 1.2 cm,

globose, without style remnant, shortly fulvous

pubescent.

Distr. Malesia: Borneo (Rejang valley to Kina-

balu; E. Sabah).

Ecol. Clay rich soils, low hills and ridges; to 1400 m

in Kinabalu area.

Vern. Rèsak rantingputeh, r. puteh.

Note. Differingfrom the closely related V. hullettii

of Malaya in the narrow fugaceous hastate stipules
and totally glabrous young parts and petiole.

14. Vatica oblongifoliaHook./ Trans. Linn. Soc. 23

(1862) 160; Miq. Ann. Mus. Bot. Lugd.-Bat. 3 (1867)

85; DC. Prod. 16, 2 (1868) 619; Walp. Ann. 7 (1868)
378: Burck, Ann. Jard. Bot. Btzg 6 (1887) 229;

Brandis, J. Linn. Soc. Bot. 31 (1895) 126, t. 3, f. 11;
Merr. En. Born. (1921) 409; Sloot. Bull. Jard. Bot.

Btzg III, 9 (1927) 109, f. 8; ibid. Ill, 17 (1941) 135;

Browne, For. Trees Sarawak & Brunei (1955) 101;

Ashton, Man. Dipt. Brun. (1964) 75, f. 10, p.p.', ibid.

Suppl. (1968) 34; Gard. Bull. Sing. 22 (1967) 264, pi.

3-7; MEIJER & WOOD, Sabah For. Rec. 5(1964) 314, f.

55, pi. 30b (stem). — Fig. 45.

Note. The taxa I here recognise as subspecies are

rather constant and rarely difficult to identify.
Though the full range of variation they together
manifest is great, the distinctive characters of the

depressed twig and short dense vinose indumentum

unites them as a single entity.

KEY TO THE SUBSPECIES

1. Petiole at most 14 mm long; leaf elliptic

b. ssp. elliptifolia
1 . Petiole at least 15 mm long.

2. Fruit calyx lobes more than 10by 6 mm; nerves at

least 26 pairs.
3. Leaf broadly oblong, base + cordate

c. ssp. crassilobata

3. Leaf narrowly obovate, base + cuneate

d. ssp. multinervosa

Fig. 45. Stem-base ofyoung tree of Vatica oblongifolia
HOOK. f. ssp. oblongifolia, with flowering and fruiting

twigs. Sibulu R., Mengalang For. Res., Beaufort

Distr. (Photogr. G. H. S. WOOD, July 1954, KEP

80255).
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2. Fruit calyx lobes at most 4 by 3 mm; nerves at

most 18 pairs.
4. Leaf narrowly elliptic, base cuneate, petiole

1.5-2.5 cm long .
.

. e. ssp. selakoensis

4. Leaf obovate to oblong, base obtuse, petiole

2.5-5 cm long ....
a. ssp. oblnngifolia

a. ssp. oblongifolia.— Ashton, Gard. Bull. Sing. 22

(1967)264, pi. 3.— V. furfuracea Burck, Ann. Jard.

Bot. Btzg 6 (1887) 228;" Becc. For. Born. (1902)

570. — Fig. 45.

Young twig,raceme, calyx, leaf bud, stipule,petiole
and leaf nervation densely shortly evenly persistently

vinous cinereous. Twig c. 4 by 2 mm 0 apically,

compressed; becoming terete, smooth to finely

cracked and flaked. Leaf bud to 3 by 5 mm, conical,

subacute, compressed. Stipule to 4.5 by 1.2 cm,

oblong, obtuse. Leaves 10-31 by 4.5-10 cm, coria-

ceous, oblong to obovate; base obtuse; apex +

abruptly tapering,with or without an up to 1 cm long

acumen; nerves 10-18 pairs, prominent beneath,

curved distally, at 50°-80°; with short + prominent

secondary nerves; midrib prominent, terete beneath,

depressed above; petiole 2.5-5 cm long, geniculate.
Panicle to 8 cm long, compressed, singly or doubly

branched, terminal or to 3-axillary. Flower bud to 1.5

cm long, slender;petals cream, purplish towards base

at first; flowers typical. Fruit pedicel to 8 mm long.

Calyx lobes to 3 by 2 cm, equal, thickly coriaceous,

deltoid, acute, ± reflexed. Nut to 2 cm long and 0,

globose, faintly 3-sulcate.

Distr. Malesia: Borneo (widespread).

Ecol. Leached shallow soils on low hills and on

ridges to 700 m inland.

Vern. Rèsak mambangan, r. daun panjang.

b. ssp. elliptifolia Ashton, Gard. Bull. Sing. 22 (1967)

265, pi. 7; Man. Dipt. Brun. Suppl. (1968) 34.

Twigs c. 3 by 2 mm 0. Leaves 12-20 by 3.5-7 cm,

elliptic or obovate; base broadlycuneate; acumento 1

cm long, short, slender; nerves 14-16 pairs, slender,

prominent beneath; petiole 10-14 mm long, short.

Fruit calyx lobes to 8 by 4 mm, oblong, obtuse,

revolute.

Distr. Malesia: Borneo (Central Sarawak, Brunei).

Ecol. Rare, deep sandy soils on subcoastal hills.

c. ssp. crassilobata Ashton, Gard. Bull. Sing. 22

(1967) 265, pi. 5; Man. Dipt. Brun. Suppl. (1968) 34.

Twigs c. 4 by 2 mm 0, stout. Leaves 11.5-21 by

4.5-10.5 cm, broadly oblong; base obtuse or cordate;

acumen short, broad; nerves 16-23 pairs, prominent

beneath;petiole 1.8-2.8 cm long. Fruit calyx lobes to

15 by 12 mm, obovate, obtuse to emarginate, subro-

tate.

Distr. Malesia: Borneo (Sarawak, Brunei).

Ecol. Local, Mixed Dipterocarp forests on deep
leached sandy soils near Pleistocene coastlines.

d. ssp. mullinervosa Ashton, Gard. Bull. Sing. 22

(1967) 265, pi. 6; Man. Dipt. Brun. Suppl. (1968) 34.

Twig c. 4by 2 mm, stout. Leaves 14-31 by 4-8.5 cm,

narrowly obovate; base narrowly obtuse or cuneate;

acumento 1.5 cm, long, slender; nerves 18-27 pairs,

very prominently elevated beneath, with prominent
short secondaries and tertiaries; petiole 1.5-2.5 cm

long. Fruit calyx lobes to 13 by 8 mm, oblong, obtuse,
reflexed.

Distr. Malesia: Borneo (Sarawak, Sabah to

Nunukan I.).

Ecol. Frequent on deep fertile clay-rich soils;

especially on volcanic and basement rocks.

selakoensis ASHTON, Gard. Bull. Sing. 22 (1967)

264, pi. 4; Man. Dipt. Brun. Suppl. (1968) 34.

Twigc. 2 by 1 mm, slender. Leaves 6.5-22 by 2.5-6.5

cm, narrowly elliptic, base cuneate, acumento 1.5 cm

long, slender; nerves 11-18 pairs, slender, hardly

raised beneath; petiole 1.5-2.5 cm long. Fruit calyx

lobes to 4 by 3 mm, oblong, obtuse.

Distr. Borneo (W. Sarawak).
Ecol. Abundant in summit forests of granodiorite

mountains, 600-1400 m.

15. VaticadulitensisSYM.Gard. Bull. S.S. 8(1934) 35,

pi. 10; Browne,For. Trees Sarawak & Brunei (1955)

100; Ashton, Man. Dipt. Brun. (1964) 69, f. 10,pi. 22

(bark); ibid. Suppl. (1968) 31; Meijer & Wood, Sabah

For. Rec. 5(1964)308.

Young twig, raceme, leaf bud, stipule (both sur-

faces), petiole, and leaf nervation beneath shortly

densely dark vinous tomentose, caducous on ner-

vation, persistent elsewhere. Twig to 1 mm 0 apically,

slender, much branched, becoming smooth glabrous.

Bud to 2 by 1.5 mm, broadly ovoid, obtuse. Stipule to

3 by 1 mm, narrowly hastate, acute, caducous. Leaves

4-11 by 0.8-3.2 cm, thinly coriaceous, narrowly

obovate to elliptic-lanceolate, base cuneate; acumen

to 1.5 cm long, caudate; nerves 10-12 pairs, slender,

hardly raised beneath, curved, at 50°-60°, with short

slender secondaries; midrib slender, prominent
beneath, applanate above; petiole 6-10 mm long,

slender. Panicle to 2.5 cm long, singly or doubly

branched, terminal or axillary. Flower bud to 6 mm

long, small. Calyx densely vinous cinereous; corolla

cream; appendage to connective short, acute; flowers

otherwise typical. Fruit pedicel to 3 mm long, slender.

Calyx lobes equal, to 14by 5 mm,oblong, obtuse,base

to 5 mm broad, glabrous outside, vinous caducous

puberulentwithin,becoming rotate to reflexed. Nut to

8 mm 0, globose; style remnant to 1 mm long, linear,

densely shortly vinous tomentose.

Distr. Malesia: Borneo (Sarawak toSabah, Bulun-

gan).
Ecol. Locally abundant on shale ridges, to 1350 m

in Kinabalu area, occasional on undulatingclay rich

soils in lowlands.

Vern. Resak tiong.

16. Vatica pedicellata BRANDIS, J. Linn. Soc. Bot. 31

(1895) 125, t. 3, f. 12-14;MERR. En. Born. (1921) 409;
SLOOT. Bull. Jard. Bot. Btzg 111, 9 (1927) 111, f. 9;
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BROWNE, For. Trees Sarawak & Brunei (1955) 101;

ASHTON, Man. Dipt. Brun. Suppl. (1968) 35, f. 5.

Twig, bud, petiole and stipulepersistently densely

shortly vinous pubescent. Twig c. 2 mm 0 apically,

slender, subterete to slightly compressed, lax; stipule

scars short, horizontal. Bud to 4 by 2 mm, ovoid,

compressed, acute. Stipule to 7 by 2 mm, lorate,

subacute, caducous. Leaves 9-23 by 3.5-7.5 cm,

medium-sized, elliptic to lanceolate, coriaceous, with

somewhat revolute margin; base obtuse, rarely

cuneate, acumen to 2 cm long, slender; nerves 9-15

pairs, slender, hardly raised on either surfacebut more

prominent beneath, at 60°-80°, arched, tending to

anastomose distally forming an indistinct looped

intramarginalnerve; with many short slender secon-

daries; tertiary nerves reticulate; midrib prominent
beneath, slender but elevated above yet set in a distinct

trough; petiole 1-2.5 cm long, not geniculate, terete,

drying rugulose, shortly evenly vinous pubescent.

Panicle to 8 cm long, axillary, ribbed, compressed,
slender, densely shortly evenly persistently vinous

pubescent; singly or slightly doubly branched,

branchlets bearing to 6 + secund flowers; bracteoles

fugaceous. Flower bud to 6 by 2 mm, fusiform; calyx
vinous puberulent; petals cream with a purplish

suffusion outside; flowers otherwise typical. Fruit

entirely shortly evenly vinous pubescent, caducous on

calyx, otherwise persistent. Pedicel to 8 mm long,

slender. Calyx lobes to 6 by 4 mm, oblong, obtuse,

revolute, reflexed. Nut to 18 by 22 mm, becoming

subglobose,subacute; sutures obscure.

Distr. Malesia: Borneo (Sarawak west ofthe Lupar).

Ecol. Locally frequent in Heath forest, usually on

shallow rocky soils near coast.

Note. Clearly close to V. oblongifoliabut lacking its

distinctive compressed twig.

17. Vatica rotata Ashton, Gard. Bull. Sing. 22 (1967)

270, pi. 13; Man. Dipt. Brun. Suppl. (1968) 36, f. 5.

Twigs, leaf bud, petiole, and midrib beneath persis-

tently densely vinous sericeous. Twig c. 1 mm 0,

slender, much branched, terete, smooth. Leaf bud c. 2

by 1 mm, ovoid, subacute. Stipule unknown, fuga-

ceous. Leaves 5.5-10 by 3-5 cm, broadly elliptic,

ovate, coriaceous; base obtuse; acumen to 8 mm long;

nerves 9-11 pairs, arched, at 65°-80°, hardly raised on

either surface; tertiary nerves slender, densely reticu-

late; midrib prominentbeneath, evident towards base

above, otherwise obscure, depressed;petiole 8-12 mm

long, slender, drying vinous to black. Flowers un-

known. Fruit and inflorescence entirely persistently

evenly vinous sericeous. Panicle to 1.5 cm long,

terminal or axillary, slender, terete, singly branched.

Fruit pedicel to 9 mm long, slender. Calyx lobes to 7 by

4 mm, equal, suborbicular, revolute, rotate. Nut

(immature) c. 4 mm 0, subglobose, obtuse, with 3

indistinct sutures.

Distr. Malesia: Borneo (Central Sarawak, Kapuas

valley).

Ecol. Mixed Dipterocarp—Heath forest ecotone,

deep sandy soil.

18. VaticavinosaAsHTON.Gard. Bull. Sing. 19(1962)

318, pi. 32; Man. Dipt. Brun. (1964) 79, f. 10; ibid.

Suppl. (1968) 37.

Young twig, raceme, leaf bud, stipule, petiole and

nervation beneath + persistently shortly evenly rich

vinous pubescent, tending to rub off leaf undersur-

face. Twig to 1.5 mm 0 apically, slender, much

branched, becoming pale grey and brown mottled,

glabrous, frequently thinly cracked and flaked. Bud to

1.5 mm long and 0, ovoid,obtuse. Stipule to 5 by 2.5

mm, oblong, subacute, caducous. Leaves 6-15 by
1.5-4.5 cm, elliptic to lanceolate; base narrow, obtuse

to cuneate; acumen to 1.2 cm long, narrow; nerves

12-20 pairs, slender, + prominent beneath, curved,
close set, at 50°-70° to the midrib, with short slender

secondary nerves; midrib slender, prominent, terete

below, flat above; petiole 6-13 mm long, slender.

Panicle to 7 cm long, terminal or axillary, terete, singly

or doubly branched;flower bud to 6 mm long, small;

calyx sparsely vinous cinereous; appendageto connec-

tive short, obtuse; flowers otherwise typical. Fruit

calyx densely shortly vinous puberulent on both

surfaces; lobes to 9 by 8 mm, equal, obovate, +

abruptly revolute, thickened, reflexed at base but

curving outwards and + rotate apically; nut to 8 mm

0, globose, densely vinous puberulent; style remnant

short.

Distr. Malesia: Borneo (N.E. of Rejang valley to

E. Sabah and Tarakan).

Ecol. Fertile clay-rich soils in Mixed Dipterocarp
forest below 300 m.

Vern. Rèsak tangkai unggu.

19. Vatica scortechinii (King) Brandis, J. Linn. Soc.

Bot. 31(1895)122, t. 3 f. 9, p.p.- Ridl. Fl. Mai. Pen. 1

(1922)244; Craib,Fl. Siam. Enum. 1 (1925) 141, p.p.;

SLOOT. Bull. Jard. Bot. Btzg III, 9 (1927) 73, 108, f. le,

p.p.; Foxw. Mai. For. Rec. 10 (1932) 267, p.p.; BURK.

Diet. (1935) 2224; Sym. J. Mai. Br. R. As. Soc. 19, 2

(1941) 155; Mai. For. Rec. 16 (1943) 227, f. 107;
Meijer & Wood, Sabah For. Rec. 5 (1964) 319.

— Re-

tinodendron scortechinii King, J. R. As. Soc. Beng. Sc.

62, 2 (1893) 128; Bruhl & King, Ann. R. Bot. Gard.

Calc. 5,2(1896) 157, t. 190.

Medium-sized tree. Youngparts ferruginous ciner-

eous, caducous except on twig apices and panicles.

Twig 3-6 mm 0 apically, straight, terete or ribbed

especially along the leaf traces, with conspicuous

slightly downpointing stipule scars. Buds to 5 by 3

mm, ovoid-lanceolate, acute, hidden within the to 35

by 12 mm lanceolate subpersistent stipules. Leaves

13-40 by 5-16 cm, oblong-lanceolateoroblanceolate,

thinly coriaceous; base obtuse or occasionally cor-

date; margin + narrowly revolute; apex subacu-

minate to acute; nerves 14-25 pairs, arched, slender

but prominent beneath, distinctly elevated above as

also the midrib, with many short indistinct secondary

nerves; tertiary nerves reticulate, distinctly elevated

on both surfaces; petiole 1 mm long, 3-5 mm

0, stout, characteristically puckered on drying. Pani-

cle to 9 cm long,axillary to ramiflorous;/?OH>er buds to
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14 by 5 mm, fusiform; anthers oblong, tapering,

relatively long; appendages very short; style some-

what longer than ovary, columnar, capitate; stigma

conical, prominent; flowers otherwise typical. Fruil

pedicel to 5 by 1 mm, slender, long; calyx lobes to 7 by
4 mm, lanceolate, subacute, reflexed at base, upcurved

distally; nut to 15 mm 0, subglobose, with 3 indistinct

loculicidal grooves.

Distr. Malesia: Malaya (Perak, Selangor, Pahang,

Trengganu).

Ecol. Local, on undulatingland near coast and to

1800 m on inland ridges.
Vern. Rèsak langgong.

Note. Some sterile collections from the east coast

closely resemble V. sarawakensis, so far notconfirmed

from Malaya.

20. Vatica globosa Ashton, Gard. Bull. Sing. 22

(1967) 269, pi. 12; Man. Dipt. Brun. Suppl. (1968) 32,

f. 5.

Twig, leaf bud and petiole persistently rufous-

brown sericeous. Twig c. 2 mm 0 apically, terete,

smooth, grey; stipule scar short, horizontal, obscure.

Bud c. 2 by 2 mm, ovoid, acute. Stipule unknown.

Leaves 7-18 by 3-6.5 cm, obovate, somewhat charta-

ceous; base narrowly cuneate; acumen to 2 cm long,

slender, caudate; nerves 12-16 pairs, slender but

prominent beneath with the lamina concavebetween

them, distinctly elevated above, at 35 -60 , with many

short secondary nerves; tertiary nerves reticulate;

midrib prominent on both surfaces, more so beneath

than above; petiole 7-15 mm long, terete with a

distinct furrow above, drying rugulose. Panicle to 3

cm, terminal or axillary, frequently several in anaxil,

congested, ribbed or terete, persistently rufous seri-

ceous; irregularly + singly branched; bracteoles fuga-

ceous. Flower bud to 5 by 2 mm, lanceolate. Calyx

densely vinous pubescent outside, glabrous within:

corolla sparsely so, cream on opening; appendage to

connective conical, c. j length of anther; flowers

otherwise typical. Fruit entirely persistently rufous

sericeous. Calyx lobes to 4 by 3 mm, equal, oblong,
obtuse, reflexed. Nut to 20 mm 0, globose, obtuse.

3-sutured.

Distr. Malesia: Borneo (Mukah to Niah valleys.

Central Sarawak), W. Borneo (Ulu Kapuas).

Ecol. Very local, Mixed Dipterocarp forest on low

hills.

21. Vatica lobata Foxw. Mai. For. Rec. 10(1932) 276,

pi. 23; BURK. Diet. (1935) 2224; SYM. Mai. For. Rec.

16 (1943) 221, f. 107.

Small tree. Young parts, calyx and ovary ±

caducous buff cinereous; leaf buds, panicles and petals
outside persistently so, otherwise glabrous. Twig c. 2

mm 0, slender, pale brown, sometimes chartaceous

flaky, terete. Buds small, ovoid; stipules fugaceous.
Leaves 7-24 by 2-9.5 cm, elliptic-lanceolate, thinly

coriaceous; base ± narrowly cuneate, subdecurrent;

acumen to 15 mm long, slender; nerves c. 5(-8) pairs,

ascending, slender but distinctly elevated beneath, less

so above, as also the midrib; tertiary nerves laxly

reticulate, hardly elevated on either surface: petiole
8-12 mm long, c. mm 0, relatively short. Panicle to 5

cm long, terminal or axillary, shortly branched.

Flower buds to 6 by 2 mm, fusiform; appendages very

short, deltoid; style stoutly columnar, somewhat

longer than ovary, expanding at base and at the

prominent conical style; flowers otherwise typical.
Fruit pedicel to 2 by 1 mm; calyx lobes to 10 by 8 mm,

equal,elliptic, incrassate, smooth, lustrous, adnate to

the 17 by 15 cm ovoid smooth apiculate nut.

Distr. Malesia: Malaya (E. coast: Trengganu to

Johore).

Ecol. Local, near streams.

Vern. Rèsak paya, r. laru.

22. Vatica hullettii (RIDL.) ASHTON, Gard. Bull. Sing.
31 (1978) 21. — Capura hullettii RIDL. J. Str. Br. R.

As. Soc. 54 (1910) 36.
—Otophora hullettii RIDL. Fl.

Mai. Pen. 1 (1922) 494; RADLK. in E. & P. Pfl. R. Heft

98 (1932) 775, cf. LEENH. Blumea 17 (1969) 88. — V.

stipulata RIDL. J. Str. Br. R. As. Soc. 82 (1920) 172,

nom. illeg.; Fl. Mai. Pen. 1 (1922) 244; Sloot. Bull.

Jard. Bot. Btzg III, 9 (1927) 76; Foxw. Mai. For. Rec.

10(1932)253; Sym. Mai. For. Rec. 16(1943)229.

Small tree. Ovary, calyx and panicle caducous pale
brown puberulent, petioles persistently so. Twigs c. 2

mm 0 apically, smooth, with prominent ribs decur-

rent from leaf traces; stipulescars obscure, horizontal.

Buds hidden between to 33 by 22 mm large ovate to

elliptic subacute coriaceous 3-5-nerved persistent

stipules. Leaves 9-30 by 2-9 cm, narrowly elliptic,

coriaceous, frequently somewhat bullate; base

cuneate; acumen to 2 cm long; nerves 8-11 pairs,

slender but distinctly raised beneath, elevated above as

also the midrib, arched, ascending, with short second-

ary nerves; tertiary nerves reticulate, slightly elevated

on both surfaces; petiole to 3 cm long, 1-3 mm 0,

drying characteristically pale cream brown rugulose.

Panicle to 15 cm long, lax, irregularly branched,

slender. Flower buds to 12by 2 mm; appendagessmall,

deltoid; style longer than ovary, slender, greatly

expanding into the prominent conical stigma; flowers

otherwise typical. Fruit pedicel to 4 by 1 mm, promi-

nent; calyx lobes to 20 by 14 mm, ovate, subacute,

loosely enclosing the base of the nut but the sides

becoming completely revolute; nut to 2 cm 0, subglo-

bose, verruculose, with 3 indistinct loculicidal sutures.

Distr. Malesia: Malaya (Negri Sembilan, Malacca,

Johore).

Ecol. Rare, lowland dipterocarp forest on hills.

Note. Related to V. albiramis (q.v.).

23. Vatica pallida DYER, Fl. Br. Ind. 1 (1874) 302;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 121; RIDL. Fl.

Mat. Pen. 1 (1922) 244; SLOOT. Bull. Jard. Bot. Btzg

III, 9 (1927) 73, 103, f. la; Foxw. Mai. For. Rec. 10

(1932) 266; BURK. Diet. (1935) 2224; SYM. Mai. For.

Rec. 16 (1943) 225, f. 107. — Retinodendron pallidum

KING, J. R. As. Soc. Beng. Sc. 62,2 (1893) 128; BURK.

J. Str. Br. R. As. Soc. 81 (1920) 51, 62, 63, fig.
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Small, low-branched tree. Youngparts pale brown

caducous puberulent, persisting on into the young

fruit on calyx and ovary. Twig c. 1 mm 0 apically,

slender, straight, terete, smooth, pale grey-brown.
Buds minute. Leaves 6-16 by 2-5.6 cm, narrowly

elliptic, thinly coriaceous; base narrowly cuneate;

acumen to 2 cm long, slender, subcaudate; nerves9-11

pairs, arched, ascending, slender, hardly elevated on

either surface as also the reticulate tertiary nerves and

somewhat more prominent midrib; petiole 5-8 mm

long, short, slender. Panicle to 4cm long, terminal or

subterminal axillary, few branched. Fruitpedicel to4

by 1 mm, slender, long; calyx lobes to 8 by 3 mm,

lanceolate, loosely clasping the c. 1 cm 0 subglobose
smooth mucronate nut.

Distr. Malesia: Malaya (Penang).

Ecol. Common in the forests on the slopes of

Penang hill, to 350 m.

Vern. Rèsak kĕchil.

Note. Closely allied to V. philastreana PIERRE of

southern Indo-China and also to V. lanceaefolia BL.

of Assam.

24. Vatica flavida Foxw. Mai. For. Rec. 10 (1932)

272, pi. 22; BURK. Diet. (1935) 2223; SYM. Mai. For.

Rec. 16 (1943) 220, f. 107.

Medium-sized tree. Twigs, petioles, leaf buds, mid-

rib above, panicles and nut denselypersistently tawny

scabrid pubescent, leafnervation beneath sparsely so,

calyx outside caducously so; outsides ofpetals densely

evenly cream puberulent. Twigs 2-3 mm 0 apically,

prominently ribbed at first, becoming pale brown,

terete. Buds to 6 by 4 mm, ovoid-lanceolate, acute.

Leaves 6-11 by 2.5-5 cm, elliptic to narrowlyobovate,

coriaceous; base broadly cuneate to obtuse; acumen

to 1 cm long, slender, prominent; nerves 9-11 pairs,

prominent beneath, distinctly depressed above with

the leaf surface bullate between, arching within the

margin; tertiary nerves subreticulate, distinctly ele-

vated beneath,hardly so above; midrib stoutly promi-

nent beneath, shallowly depressed though evident

above; petiole 11-15 mm long. Panicles to 3.5 cm long,

short, axillary, twice branched from the bases, many-

flowered and appearing congested about the bases of

the leaves. Flower buds to 8 by 3 mm, fusiform; sepals

unequal, ovate-lanceolate; corolla pale yellow;
stamens 15; anthers subglobose, appendages promi-

nent, broadly deltoid;style columnar, slightly longer
than ovary; stigma conical; flowers otherwise typical.
Fruit pedicel to 4 mm long, prominent but hidden in

the reflexed sepals; calyx lobes to 8 by 6 mm, equal,

broadly lanceolate, becoming reflexed with the apices

recurved upwards; nut to 10 by 10mm, broadly ovoid

to subglobose, with 3 distinct loculicidal furrows.

Distr. Malesia: Malaya (S. Perak).

Ecol. Rare, in forest on swampy land.

Vern. Rèsak padi.

2. Section Sunaptea

(GRIFF.) BURCK, Ann. Jard. Bot. Btzg 6 (1887) 223; ASHTON, Gard. Bull. Sing. 20

(1963) 250. — Sunaptea GRIFF., corr.
'

Synaptea
'

KURZ. — Pteranthera

BL. — Vatica sect. Euvatica B. & H. Gen. PI. 1 (1862) 192; DYER, Fl. Br. Ind. 1

(1874) 301; BURCK, Ann. Jard. Bot. Btzg 6 (1887) 224; KING, J. R. As. Soc. Beng.
Sc. 62,2(1893) 102. — Vatica subg. Synaptea (Griff.) Brandis, J. Linn. Soc. Bot.

31 (1895) 128.

Fruit calyx lobes unequal, chartaceous, with 2 lobes longer thanthe other three,

not becoming reflexed.

25. Vatica heteropteraSYM. J. Mai. Br. R. As. Soc. 19

(1941) 147,pi. 5B; Mai. For. Rec. 16(1943) 221, f. 107.

Medium-sized tree. Youngparts pale brown cadu-

cous cinereous, panicle and nut ± persistently so.

Twig c. 2 mm 0 apically, slender, rather straight,

terete, smooth, pale brown. Bud to 2 by 2 mm, small,

ovoid; stipule fugaceous. Leaf 9-20 by 3-8 cm,

narrowly oblong-elliptic, thinly coriaceous; base nar-

rowly obtuse to broadly cuneate; acumen to 2 cm

long; nerves 11-14 pairs, slender but prominent

beneath, evident above, arched, with or without short

secondary nerves; midrib slender but prominent

beneath, sharply elevated above; tertiary nerves den-

sely subreticulate;petiole 11-18 mm long, c. 2 mm 0,

relatively short. Panicles to 12 cm long, terminal or

axillary, rather straight; flowers unknown. Fruit pedi-

eel to 3 by 2 mm; calyx lobes to 2.5 by 1 cm, lanceolate,

subacute, unequal but patent; nut to 15 mm 0, to 12

mm long, depressed-globose; shortly mucronate.

Distr. Malesia: Malaya (Perak, Pahang).
Ecol. Locally frequent in Upper Dipterocarp forest

on ridges, 10(XM300 m in the Malayan Main Range.
Vern. Rèsak gunong.

26. Vatica maritima Sloot. Bull. Bot. Gard. Btzg III,
17(1942) 245, f. 32; Ashton, Man. Dipt. Brun. (1964)

72, f. 10; ibid. Suppl. (1968) 33; Meijer & Wood,

Sabah For. Rec. 5(1964)310.

Young twig, panicle, leaf bud and petiole densely
shortly evenly + persistently cream pubescent. Twig
to 8 mm 0 apically, ribbed or somewhat compressed,

becoming terete, glabrous,smooth. Bud to 4by 3 mm,
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ovoid, subacute. Stipule unknown. Leaves 8-16 by

3-8 cm, broadly or narrowly ovate, coriaceous; base

broadly cuneate to subcordate, acumento 1 cm long,

short, broad; nerves 7-10 pairs, raised on both

surfaces, more prominently so beneath, with short,

slender secondary nerves; tertiary nerves reticulate;

petiole 2-2.7 cm long, not geniculate. Panicle to 11 cm

long, axillary, rarely terminal,lax, angular; branchlets

to 1.5 cm long, short, with up to 12 close flowers;

bracteoles to 3 by 2 mm, ovate, subacute, sparsely

pubescent. Flower bud to 1.4 cm long; calyx densely

pale brown, tomentose, flowers otherwise typical.
Fruit pedicel to 4 mm long; calyx puberulent at base,

otherwise glabrous; 2 longer lobes to 5 by 1 cm,

oblong-spatulate, obtuse, base to 3 mm broad, fusing
with shorter lobes formingan up to 5 mm 0 shallow

cup adnate to the base of the fruit; 3 shorter lobes to 13

by 4 mm, lanceolate, acute. Nut to 7 by 7 mm.

subglobose, sparsely cream pubescent; style remnant

to 1 cm long, slender.

Distr. Malesia: Borneo (N.E. Kalimantan; Brunei;

W. Sabah), also S. Philippines (Palawan).
Ecol. Very local, dry coastal hills in non-seasonal

lowland forest.

Vern. Rèsak laut, r.l. timor (Borneo).

27. Vatica teysmanniana Burck. Ann. Jard. Bot.

Btzg 6 (1887) 230; Brandis, J. Linn. Soc. Bot. 31

(1895) 133; Heyne, Nutt. PI. ed. 1, 3 (1917) 314; ibid.

ed. 2 (1927) 1131; Sloot. Bull. Jard. Bot. Btzg III, 9

(1927) 90, f. 3.— Sunaptea teysmannii HEIM, Rech.

Dipt. (1892) 100.

Medium-sized to large tree. Twigs, leaf buds and

petioles densely persistently pale fawn scabrid pubes-

cent, midrib above and panicles + caducously so;

parts of petals exposed in bud and ovary densely

evenly persistent-puberulent, calyx and pedicel cadu-

cously so. Twig c. 4by 2 mm 0 apically, compressed at

first, becoming terete, + ribbed, blackish, with long
+ prominent pale horizontal somewhat descending
stipule scars. Buds to 6 by 5 mm, ovoid, acute. Leaves

9.5-34by 3-11 cm, variable in size, narrowly elliptic to

lanceolate, lustrous, thickly coriaceous; margin nar-

rowly subrevolute; base broadly cuneate to obtuse;

apex shortly retuse, obtuse or to 1 cm long broadly

acuminate; nerves 13-17 pairs, arched, slender but

prominent beneath, less (but distinctly so) above as

also the midrib,sometimes with a few short + obscure

secondary nerves; tertiary nerves densely reticulate,

distinctly elevated on both surfaces;petiole 13-25 mm

long, c. 3 mm 0, stout, not geniculate. Panicles to 15

cm long, terminal or axillary, lax, spreading, rather

regularly singly or doubly branched; branchlets to 7

cm long, bearing to 7 flowers. Flower buds to 12 by 3

mm, large. Fruit pedicel to 6 mm long, slender,

prominent; calyx lobes unequal; 2 longer lobes to 11

by 1.8 cm, lorate-spatulate, obtuse, c. 4 mm wide at

base; 3 shorter lobes to 18 by 6 mm, lanceolate, acute;

nut to 6 mm 0, globose.

Distr. Malesia: Sumatra (E. Coast: Bengkalis),
Banka.

Ecol. Mixed swamp forests.

Vern. Rèsak ayĕr, r. paya, r. badouw, r. siantin.

Note. The vegetative parts evoke V. coriacea of

Borneo, but the fruit calyx, inflorescence and bracts at

oncedistinguishthe species.

28. Vatica cinereaKING, J. R. As. Soc. Beng. Sc. 62,2

(1893) 104; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 131;

BRUHL & KING, Ann. R. Bot. Gard. Calc. 5, 2 (1896)

150, t. 183A; RIDL. J. Str. Br. R. As. Soc. 61 (1912) 50;
Fl. Mai. Pen. 1 (1922) 243; HEYNE, Nutt. PI. ed. 1, 3

(1917) 312; CRAIB, Fl. Siam. Enum. 1 (1925) 140;
SLOOT. Bull. Jard. Bot. Btzg III, 9 (1927) 80; Foxw.

Mai. For. Rec. 10 (1932) 256; BURK. Diet. (1935)

2223; SYM. J. Mai. Br. R. As. Soc. 19(1941) 157; Mai.

For. Rec. 16 (1943) 218, f. 107. — V. lankaviensis

RIDL. J. Str. Br. R. As. Soc. 54 (1909) 27; CRAIB, Fl.

Siam. Enum. 1 (1925) 141. — Synaptea cinerea RIDL.

Fl. Mai. Pen. 1 (1922) 243. — Synaptea lancaviensis

RIDL. Fl. Mai. Pen. 1 (1922) 241.

Small or medium-sized tree. Twig, petiole and

panicle sparsely pale pink-brown puberulent; outside

of perianth and ovary densely so, caducous except on

petals and ovary. Twig c. 1 mm 0 apically, slender,

much branched, pale brown, terete, smooth. Bud

small,ovoid; stipules fugaceous. Leaf 5.5-14 by 1.5-5

cm, elliptic-lanceolate, thinly coriaceous; base

cuneate, apex acute to subacuminate; nerves 9-11

pairs, arched, ascending, slender and hardly more

elevated beneath than above as also the midrib and

densely reticulate tertiary nerves; petiole 5-11 mm

long, slender. Panicle to 9 cm long, terminal or

axillary, irregularly branched. Flower bud to 8 by 3

mm. lanceolate; appendages very short; style colum-

nar, slender, somewhat longer than ovary, capitate;

stigma large, conical; flowers otherwise typical. Fruit

pedicel to 3 by 1 mm, slender,prominent; calyx united

into an up to7 mm 0 cup at base adnate to the basal j

of the ovary; 2 longer lobes to 7 by 1.8 cm, spatulate,

obtuse, c. 3 mm wide at base; 3 shorter lobes to 15 by 5

mm, lanceolate, acute; nut to 7 mm 0, subglobose,

with filiform style remnant.

Distr. South Tenasserim, Peninsular Thailand,

and in Malesia: Malaya (Kedah, Penis, Langkawi).

Ecol. Dry ridges, headlands, limestone and other

rocky places, in Schima-bamboo forests, to 600 m.

Vern. Rèsak, r. laut.

29. Vatica odorata (Griff.) Sym. J. Mai. Br. R. As.

Soc. 19 (1941) 156; Mai. For. Rec. 16 (1943) 224, f.

107; Ashton, Gard. Bull. Sing. 22 (1967) 263; ibid. 31

(1978)23.

a. ssp. odorata. Hopeafaginea Wall. Cat. (1828)

963, nomen.— Shorea pinangiana WALL. Cat. (1828)
\51, nomen-, Kurz, J. R. As. Soc. Beng. Sc. 43, 2 (1874)

96, nomenpro syn.; KING, J. R. As. Soc. Beng. Sc. 62,2

(1893) \05,nomenprosyn.sub V.faginea.-Sunaptea

odorata GRIFF. Notul. 4 (1854) 516; Ic.PI. As.(1854) t.

585A, f. 5; HEIM, Rech. Dipt. (1892) 113. Hopea

grandifloraWALL. [Cat. (1828) 958, nomen] ex A. DC.
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Prod. 16,2 (1868)634. Synaptea grandifloraKURZ,
J. R. As. Soc. Beng. Sc. 39, 2 (1870) 65; PIERRE, For.

Fl. Coch. 4 (1891) t. 240-242. Anisoptera odorata

KURZ, Flora 30(1872) 191;J. R. As. Soc. Beng. Sc. 43,
2 (1874) 96; Fl. Burma 1 (1877) 112. V. grandiflora

DYER, Fl. Br. Ind. 1 (1874) 301; KING, J. R. As. Soc.

Beng. Sc. 62,2 (1893) 101; BRANDIS, J. Linn. Soc. Bot.

31 (1895) 129; Ind. Trees (1906) 72; Foxw. Mai. For.

Rec. 10 (1932) 260. V. faginea Dyer, Fl. Br. Ind. 1

(1874) 301; Kurz, J. R. As. Soc. Beng. Sc. 43,2 (1874)

96; Kino, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 105;

Brandis, J. Linn. Soc. Bot. 31 (1895) 129; Ind. Trees

(1906) 72; Brandis & Gilo in E. & P. Pfl. Fam. 3, 6

(1895) 270; Guerin, Fl. Gen. I.-C. 1 (1910) 391; Ridl.

Fl. Mai. Pen. 1 (1922)242,p.p.; Gilg in E. & P. Pfl.

Fam. ed. 2, 21 (1925) 265; Heyne, Nutt. PI. ed. 2

(1927) 1129;Sloot.Bull. Jard. Bot. Btzg III, 9(1927)

81; Foxw. Mai. For. Rec. 10 (1932) 260.— V.

astrotricha HANCE, J. Bot. 14 (1876) 241; LANESS. PI.

Util. Colon. Fr. 1 (1886) 299; BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 130; BRANDIS & GILG in E. & P. Pfl.

Fam. ed. 1,3,6(1895) 270; FISCHER, Kew Bull. (1926)

457; SLOOT. Bull. Jard. Bot. Btzg 111,9(1927)80. V.

dyeri PIERRE ex LANESS. PI. Util. Colon. Fr. 1 (1886)

299; KING, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 106;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 128, t. 3, f.

15-17; GUERIN, Fl. Gen. 1.-C. 1 (1910) 387, 392, fig.;
SLOOT. Bull. Jard. Bot. Btzg 111, 9 (1927) 82; Foxw.

Mai. For. Rec. 10 (1932) 258; BURK. Diet. (1935)

2223. Sunaptea astrotricha PIERRE, For. Fl. Coch. 4

(1891) t. 240; HEIM, Rech. Dipt. (1892) 118. Sunap-

tea dyeri PIERRE, For. Fl. Coch. 4 (1891) t. 241; RIDL.

Fl. Mai. Pen. 1 (1922) 240. Sunaptea faginea

PIERRE, For. Fl. Coch. 4 (1892) 242; RIDL. Fl. Mai.

Pen. 1 (1922) 242.
— V. curtisii KING, J. R. As. Soc.

Beng. Sc. 62,2 (1893) 105; BRANDIS, J. Linn. Soc. Bot.

31 (1895) 131; BRUHL & KING, Ann. R. Bot. Gard.

Calc. 5, 2 (1896) 151, t. 183B; SLOOT. Bull. Jard. Bot.

Btzg 111, 9 (1927) 81; Foxw. Mai. For. Rec. 10 (1932)

257; BURK. Diet. (1935)223. V. fleuryana TARDIEU,
Not. Syst. 10(1942) 137; Fl.Gen. 1.-C. Suppl. 1 (1943)

359, f. 39 (9-16). — V. tonkinensis [CHEVALIER, Bull.

Ec. Indochine 20 (1918) 799, nomen] TARDIEU, Not.

Syst. 10(1942) 137;Fl. Gen. 1.-C. Suppl. (1943) 357, f.

39 (1-8).

Young twig, raceme, leaf bud, stipule, and petiole
+ densely persistently pale yellowish brown to ful-

vous tomentose. Twig 1.5 mm 0 apically, terete,

glabrous, rugose, frequently finely flaked. Bud to 2 by
1.5 mm, ovoid, obtuse. Stipule to 8 by 2 mm, oblong,

obtuse, caducous. Leaves 8-16 by 2.7-5.5 cm, nar-

rowly elliptic to ovate, thinly coriaceous, base obtuse

or cuneate; acumen to 8 mm long; nerves 11-15,

prominent beneath; midrib prominent beneath,

applanate above or slightly depressed; petiole 8-12

mm long. Panicle to 7 cm long; terminal or axillary

singly branched. Flower bud to 8 mm long; calyx

densely shortly pale grey-brown tomentose; appen-

dage to connective short, obtuse; flowers otherwise

typical. Fruit pedicel c. 3 mm long, slender. Fruit calyx
at first powdery tomentose, glabrescent, united in an

up to 5 mm deep, to 8 mm 0, cup at base and fused to

nut; 2 longer lobes to 5.5 by 1.5 cm, thin, spatulate,
obtuse, base to 2.5 mm broad, 3 shorter lobes to 14by
4 mm, hastate, acute. Nut to 7 mm long and 0,

globose, shortly densely yellow-brown to fulvous

tomentose, the basal half adnate with the calyx cup;
style remnant to 2 mm long, linear.

Distr. Tenasserim, Thailand, Indochina, S. China

(Kwangsi), and in Malesia: Malaya (Negri Sembilan

&Pahangnorth wards), Borneo (Tawau, S.E.Borneo).

Ecol. Scattered on dry ridges in coastal forests in ±
seasonal areas.

Vern. Rèsak runting kĕsat.

b.
ssp. mindanensis(Foxw.)Ashton, Gard. Bull. Sing.

22 (1967) 263; Man. Dipt. Brun. (1964) 75 (as V.

odorata; f. 10); ibid. Suppl. (1968) 34 (ditto)-, Gard

Bull. Sing. 31 (1978)24.— V. mindanensis Foxw. in

Elmer, Leaf]. Philip. Bot. 6 (1913) 1957; Philip. J. Sc.

13 (1918) Bot. 196; ibid. 67 (1938) 327; Merr. En.

Philip. 3 (1923) 102; Sloot. Bull. Jard. Bot. Btzg III, 9

(1927) 71; Meijer & Wood, Sabah For. Rec. 5 (1964)
313.— V. sorsogonensis Foxw. Philip J. Sc. 13 (1918)
Bot. 196. — V. aereaSLOOT. Bull. Bot. Gard. Btzg III,
17(1941) 133, f. 19.

Differing from ssp. odorata in the 15-20 mm long
geniculate petiole and leaf drying greyish rather than

yellow-brown.

Distr. Malesia: Borneo (Kapuas hinterland; Sar-

awak to Crocker range; Tawau); Philippines(Luzon,

Leyte, Mindanao).

Ecol. Common onridges between 1000-1200 m, in

non-seasonal areas.

Vern. Rèsak biabas (Borneo).

30. Vatica compressa Ashton, Gard. Bull. Sing. 22

(1967) 267, pi. 10; Man. Dipt. Brun. Suppl. (1968) 30,

f. 5.

Young parts (except stipule within) evenly pale

pink-brown pubescent, caducous except on leaf bud

and stipuleoutside. Twig c.and stipuleoutside. Twig c. 3 by 1 mm 0, compressed,

smooth; stipule scars c. 2 mm long at first, pale,

horizontal, prominent.Budc. 3 by 3 mm, ovoid, acute.Budc. 3 by 3 mm, ovoid, acute,

compressed. Leaves 11-19 by 5-8.5 cm, ovate-elliptic,

coriaceous; base obtuse; acumento 1 cm long; nerves

10-15 pairs, slender,only slightly raised beneath, less

so above, arched, at c. 50°, with short indistinct

secondary nerves; tertiary nerves scalariform; midrib

prominentbeneath,applanateor raised above;petiole
15-23 mm long. Panicle to 7 cm long, somewhat

compressed, sparsely pale pink-brown pubescent,

irregularly singly or doubly branched. Flower bud to 9

by 4 mm, lanceolate; calyx densely pale fulvous

pubescent; corolla densely pubescent on parts

exposed in bud; flowers otherwise typical. Fruit

pedicel to 8 mm long, slender, pubescent. Calyx

puberulent to glabrescent; 2 longer lobes to 6.5 by 1

cm, lorate, ± obtuse, c. 3 mm broad at base; 3 shorter

lobes to 20 by 6 mm,deltoid, acute, revolute. Nut to 5

mm 0, shortly ovoid, densely shortly buffpubescent;

style remnant to 3 mm long glabrous.
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Distr. Malesia: Borneo (Sarawak W. of Lupar

valley).
Ecol. Local in Heath forest, often with impeded

drainage.

31. Vatica congesta Ashton, Gard. Bull. Sing. 22

(1967) 268, pi. 11; Man. Dipt. Brun. Suppl. (1968) 31,

f. 5.

Young twigs, buds, stipules and petioles densely

shortly pale ocherous-brown scabrid pubescent, leaf

beneath and midrib above towards base sparsely so.

Twig c. 3 mm 0 towards apex, stout, at first angular,

rugose, becoming striated and chartaceous flaky. Bud

to 4 by 3 mm, broadlyovoid-conical, acute. Stipule to

8 by 3 mm, narrowly deltoid, acute Leaves 8-22 by

3.5-8 cm, oblong-elliptic to obovate, thickly coria-

ceous, subacuminate, obtuse or retuse; marginrevo-

lute; base obtuse; nerves 7-11 pairs, slightly raised

above, stout and prominent beneath, at 40°-65°;

tertiary nerves prominent beneath, less so above,

reticulate; midrib hardly raised above, stout, promi-

nent, striated, beneath;petiole 1.2-2.5 cm long, stout,

rugulose. Panicle to 3 cm long, angular, densely

shortly ocherous-brown scabrid tomentose, axillary

to ramiflorous, fascicled, short, and congested; singly
branched, branchlets to 1.8 cm long. Flowers disti-

chous; bud to 8 by 3 mm; calyx lobes densely shortly

ocherous-brown tomentose, deltoid,acute, somewhat

spreading in bud;petals
_r a , r

lorate,obtuse, densely pubes-
cent on both surfaces; appendageto connective short,

bifid; style short, sericeous; flowers otherwise typical.
Fruit pedicel sparsely shortly ocherous-brown scabrid

tomentose, fruit otherwise glabrous. Pedicel to 4 mm

long, slender. 2 longer calyx lobes to 12 by 2.2 cm,

lorate, obtuse, prominently recurved. Nut to 12 by 8

mm, ellipsoid, glabrous;style remnant to 6 mm long,

slender.

Distr. Malesia: Borneo (W. and Central Sarawak;

W. Kalimantan: Lower Kapuas).
Ecol. Rare, low hills, Mixed Dipterocarp forest.

32. Vatica coriacea Ashton, Gard. Bull. Sing. 19

(1962) 314, pi. 30; Man. Dipt. Brun. (1964) 68, f. 10;
ibid. Suppl. (1968) 31.

Young twig, panicle, leaf bud, stipule and petiole

densely shortly ocherous pubescent, caducous on all

but bud. Twig to 5 mm 0 apically, stout, ribbed,

glabrous,smooth. Bud to 7 by 5 mm, ovoid, subacute.

Stipule to 13 by 5 mm, hastate, subacute. Leaves

6.5-15 by 2.2-6 cm, thickly coriaceous, obovate, +

strongly cupped towards margin; base narrow, obtuse

or cuneate; apex obtuse to retuse; nerves 10-11 pairs,

slightly raised on both surfaces, indistinct, curved, at

50°-60°, with short slender secondary nerves; midrib

stout, prominent, terete beneath, slightly raised

above; petiole 1-1.5 cm long. Panicle to 20 cm long,

axillary or terminal, singly branched; limits of inflor-

escence ill-defined, often bearing leaf-like bracts.

Flowers to 1.8 cm long; calyx densely shortly pale

grey-brown pubescent; flowers typical. Fruitpedicelto

7 mm long, slender; calyx shortly persistently pubes-

cent outside, glabrescent within, free to base; 2 longer

lobes to 7 by 2.3 cm, oblong, obtuse, to 3.5 mm broad

at base; 3 shorter lobes to 2 by 6 mm, hastate, acute.

Nut to 8 mm 0, and globose, puberulent or glabres-

cent, rugulose, frequently crowned with an up to 2 mm

long linear style remnant.

Distr. Malesia: Borneo (Sarawak, Brunei).
Ecol. Locally frequent, Heath forest on podsols on

coastal raised beaches, and on rentzinas over lime-

stone in the west.

Vern. Rèsak daun tĕbal.

33. Vatica javanica Sloot. Bull. Jard. Bot. Btzg III,

16 (1940) 451, f. 9; Backer & Bakh. / Fl. Java 1

(1963) 332; Ashton, Gard. Bull. Sing. 31 (1978) 22.

a. ssp. javanica.

Medium-sized to large tree. Twigs, petioles, pani-

cles, pedicels and base of calyx outside densely

persistently tawny scabrid pubescent; leaf undersur-

face frequently more sparsely so; fruit calyx cadu-

cously so. Twig c. 3 mm 0 apically, stout, ±

compressed at first and ribbed, becoming terete,

smooth. Leafbud to 8 by 5 mm, ovoid, acute. Leaves

13-24 by 6-10 cm, elliptic-oblong or obovate.

applanate, thinly coriaceous; base obtuse or subcor-

date; acumen to 1.5 cm long, + prominent; nerves

22-25 pairs, + straight, ascending, ± distinctly

branching and arching within the margin forming a

looped intramarginal nerve, stoutly prominent

beneath, elevated above as also the midrib, without

distinct secondary nerves; tertiary nerves subscalari-

form, prominent beneath, evident above; petiole 2-3

cm long, c. 3 mm 0, stout. Panicles to 12 cm long,
terminal or axillary, rather straight, irregularly dou-

bly branched. Flower buds to 11 by 4 mm, fusiform;

sepals narrowly lanceolate, unequal; anthers subglo-

bose; appendages very short; style c. 1
j

times as long

as ovary, expanding distally; stigma conical; flowers

otherwise typical. Fruit pedicel to 8 mm long, slender;

calyx lobes unequal, free to base; 2 longer lobes to 7.5

by 1.7cm, spatulate,obtuse; 3 shorter lobes to 30 by 7

mm, lanceolate, slender; nut globose, unknown at

maturity.

Distr. Malesia: W. Java (Priangan Regencies, once

collected).

Ecol. Primary forest, 950 m.

b.
ssp. scaphifolia (Kosterm.) Ashton, Gard. Bull.

Sing! 31(1978)22.— V. scaphifolia Kosterm. New &

Crit. Mai. PI. 3(1955)2, f. 1.

Leaves + prominently boat-shapedwith the lower

surface concave, ± distinctly bullate between the

nerves, the nerves and sometimes tertiary nerves

consequently + channelled above.

Distr. Malesia: S.E. Borneo (Samarinda, Balikpa-

pan).

Ecol. Locally frequent in Lowland Dipterocarp
forest on well drained undulating land.

34. Vatica brunigii Ashton, Gard. Bull. Sing. 22
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(1967) 267, pi. 9; Man. Dipt. Brun. Suppl. (1968) 30, f.

5.

Young twigs, buds, stipules, petioles, and leaf

beneath persistently shortly yellowish buff scabrid

pubescent; leaf above fugaceousflocculent tomentose.

Twig c. 2 mm 0 towards apex, slender, terete. Bud to 3

by 2 mm, ovoid-conical, obtuse. Stipuleto 5 by 2 mm,

lorate. obtuse; acumento 1 cm long; nerves 9-12 pairs,

unraised above, slender but prominent beneath, at

65-80'; midrib hardly raised above, prominent

beneath; tertiary nerves scalariform, obscure above,

slightly raised beneath; petiole 8-15 mm long. Panicle

to 12 cm long, terete or angular, densely shortly

persistently ocherous scabrid tomentose. terminal or

axillary but confined to young twigs; singly (if axil-

lary) or doubly (if terminal)branched, branchlets to6

cm long; bracteoles to 3 by 1 mm, elliptic, sparsely

pubescent. Flowers distichous; flower buds to 8 by 2

mm, ellipsoid; calyx densely shortly ocherous-grey

pubescent; petals narrowly oblong, obtuse, sparsely

pubescent outside, glabrescent within; appendage to

connective short, erect, exceeding apex ofanther; style

columnar, longerthan ovary; flowers otherwise typical.
Fruit pedicel and calyx sparsely buff pubescent, nut

densely scabridly so. Pedicel to 3 mm long, slender; 2

longercalyx lobes to 6.5 by 1.5cm,loratetospatulate,

obtuse; 3 shorter lobes to 15 by 6 mm. ovate, acute,

slightly recurved. Nut to 9 by 7 mm, ovoid, subacute.

Distr. Malesia: E. Sumatra (P. Musala, Lower

Langkat, Riouw), Borneo (Pontianak, Sarawak,

Brunei).

Ecol. Heath forest on shallow podsols, terraces,

plateaux and cuestas, coastal areas and dry ridges to

700 m.

35. Vatica pachyphylla Merr. Philip. J. Sc. 13 (1918)
Bot. 311; En. Philip. 3 (1923) 102; Foxw. Philip. J. Sc.

67(1938)325.

Twigs, petioles, panicle, parts of petals exposed in

bud and ovary densely persistently pale tawny some-

what scurfy pubescent, leaf undersurface and midrib

above + caducously so. Twig c. 3 mm 0, stout,

rugose, with prominent raised petiole scars. Leaves

7-15 by 2.8-7.5 cm, elliptic, coriaceous, dull beneath,
lustrous above; base + broadlycuneate, acumento 1

cm long, slender, prominent, nerves 10-11 pairs,

ascending at c. 45', rather straight, prominent
beneath, somewhat less so above, as also the midrib;

tertiary nervesdensely reticulate, distinctly + equally
elevated on both surfaces; petiole 17-23 mm long.
Panicle to 7 cm long, axillary, stout, irregularly

doubly branched. Flower bud to 9 by 3 mm; sepals

narrowly deltoid, unequal; anthers narrowly oblong,

tapering; appendages slender but prominent; style

slightly longer than ovary, expanding distally, capi-
tate; stigma conical; flower otherwise typical. Fruit

pedicel to4 mm long, slender; 2 longer calyx lobes to 7

by 1.3 cm, broadlyspatulate,obtuse, c. 5 mm broad at

base; 3 shorter lobes to 20 by 8 mm, narrowly

elliptic-lanceolate, acute; nut to 8 mm 0, broadly
ovoid or subglobose, mucronate.

Distr. Malesia: Philippines(E. Luzon, Polillo).
Ecol. Scattered in non-seasonal evergreen diptero-

carp forests below 80 m.

Vern. Hagakhac na itim, dadiangao, tamahuan

(Camarines), manapo (Tayabasyacal(Polillo),banic

(Cagayan).

36. Vatica obovata Sloot. [Med. Proefst. Boschw. 2

(1925) 132, nomen] Bull. Jard. Bot. Btzg III, 9 (1927)

89, f. 2.

Medium-sized tree. Twigs, petiole, leaf buds, sti-

pules, nut, fruit pedicel and midrib and nervesbeneath

densely + persistently evenly pale brown puberulent,

leaf undersurface and fruit calyx sparsely so. Twig c. 2

mm 0 apically, ribbed at first, becoming terete. Leaf

bud to 5 by 4 mm, ovoid, acute; stipule to 8 by 3 mm,

lanceolate, fugaceous. Leaves 8-15 by 9.5-7 cm,

elliptic to obovate, thinly coriaceous; margin nar-

rowly subrevolute; base narrowly obtuse; acumen to

1.5 cm long, downcurved and twisting over on

pressing; nerves 11-14 pairs, arched, slender but

prominent beneath, evident and slightly elevated

above as also the midrib; tertiary nerves subscalari-

form, very slender but slightly elevated on both

surfaces; petiole 15-20 mm long, slender, prominently

geniculate. Flowers and inflorescences unknown.

Fruit pedicel to 5 mm long; calyx lobes unequal, 2

longer lobes to 6.5 by 1.5 cm, spatulate,subacute, c. 5

mm broad at base; 3 shorter lobes to 1.5 by 6 mm,

lanceolate-acuminate; nut to 6 mm 0, subglobose.

Distr. Malesia: Sumatra (Palembang).
Vern. Rèsak lingga.

37. Vatica borneensis Burck, Ann. Jard. Bot. Btzg 6

(1887) 230; Brandis, J. Linn. Soc. Bot. 31 (1895) 133;
Merr. En. Born. (1921) 408; Sloot. Bull. Jard. Bot.

Btzg III, 9 (1927) 87; Browne, For. Trees Sarawak &

Brunei (1955) 100; Ashton, Gard. Bull. Sing. 20

(1963) 252; Man. Dipt. Brun. (1964) 68, f. 10; ibid.

Suppl. (1968) 30. V. urbanii Heim, Bull. Mens. Soc.

Linn. Paris 2 (1891) 956; Brandis, J. Linn. Soc. Bot.

31 (1895) 133; Merr. En Born. (1921) 409; Sloot.

Bull. Jard. Bot. Btzg III, 9 (1927) 77.— Sunaptea
borneensis HEIM, Rech. Dipt. (1892) 116. Sunaptea

urbanii HEIM, Rech. Dipt. (1892) 115. — V. beccarii

DYER ex BRANDIS, J. Linn. Soc. Bot. 31 (1895) 133,

nomen in syn.

Young twig, panicle, leaf bud, midrib beneath and

petiole + persistently densely evenly pink-brown

puberulent. Twigto 1.5 mm 0 apically, slender, ribbed

or terete, becoming smooth or rugulose. Bud to 2 by
1.5 mm, ovoid, acute. Stipule unknown. Leaves 6-10

by 2.5-5 cm, elliptic, coriaceous; base cuneate;

acumento 6 mm long; nerves 7-9 pairs, hardly raised

on either surface, at 30°-35°, strongly curved, with

short secondary nerves; midrib slender, prominent

beneath, + applanate above; petiole 1.5-2.5 cm long,

slender, not swollen distally. Panicle to 5 cm long,

axillary, terete, denselypink-brown pubescent. Flower

bud to 1 cm long; densely pink-brown pubescent;
flowers otherwise typical. Fruit pedicel c. 5 mm long,
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slender; calyx caducous rufous powdery tomentose;

lobes free to base; 2 longer lobes to 5.5 by 1.5 cm,

oblong-spatulate,to 4 mm broad at the non-revolute

base; 3 shorter lobes to 18 by 7 mm, unequal,narrowly

ovate, tapering, acute, slightly constricted at base, not

revolute. Nut to 1 cm 0, globose, puberulent to

glabrous, crowned by a short acute style remnant.

Distr. Malesia: Borneo (Sarawak, Brunei).

Ecol. Leached sandy soils, coastal hills and inland

ridges to 900 m; pole forest.

Vern. Rèsak kĕmudi.

38. Vatica bantamensis (HASSK.) B. & H. ex MIQ.
Ann. Mus. Bot. Lugd.-Bat. 3 (1867) 85, cf. B. & H.

Gen. PI. 1 (1862) 192; BURCK, Ann. Jard. Bot. Btzg 6

(1887) 231, t. 28; BRANDIS, J. Linn. Soc. Bot. 31 (1895)

132; BRANDIS & GILG in E. & P. Pfl. Fam. ed. 1,3,6

(1895) 270; K. & V. Bijdr. 5 (1900) 129; KOORD. Exk.

Fl. Java 2 (1912) 622; GILG in E. & P. Pfl. Fam. ed. 2,

21 (1925) 265; SLOOT. Bull. Jard. Bot. Btzg III, 9

(1927) 87; BACKER & BAKH. f Fl. Java 1 (1963)

332. — Anisoptera bantamensis FIASSK. Retzia 1

(1855) 140; WALP. Ann. 4 (1857) 336; MIQ. Fl. Ind.

Bat. 1, 2 (1859) 501; DC. Prod. 16, 2 (1868)

615. — Synaptea bantamensis KURZ, J. R. As. Soc.

Beng. Sc. 39, 2 (1870) 65; PIERRE, For. Fl. Coch. 4

(1892)t. 258; HEIM, Rech. Dipt. (1892) 113.
— Fig. 46.

Medium-sized tree, to 30 m. Young parts densely

evenly pale ocherous buff puberulent,persistently so

on ovary, panicle,calyx, and parts of petalsexposed in

buds; becoming sparse or glabrous on fruit calyx.

Twig c. 2 mm 0 apically, terete, ± rugulose. Buds

minute. Leaves (4.5-)7.5-18 by (1.8-)3.5-7.5 cm,

elliptic or lanceolate, coriaceous, ± lustrous; base

cuneate; acumen to 1 cm long, slender; nerves 9-11

pairs, slender, arched, ascending, distinctly and

almost equally elevated on both surfaces as also the

short + obscure secondary and densely reticulate

tertiary nerves; midrib prominent beneath, distinctly

but less prominently elevated above; petiole

(10-) 14-22 mm long, slender, distinctly geniculate.

Panicle to 7 cm long, terminal or axillary, irregularly

doubly branched. Flower bud to 9 by 3 mm, fusiform;

sepals unequal; anthers narrowly oblong, tapering;

appendage very short, conical; style longer than

ovary, columnar,expandingfrom base; stigma shortly

conical; flowers otherwise typical. Fruit pedicel to 5

mm long, slender; calyx lobes unequal, united into a

shallow, to 5 by 10 mm cup at base adnate to the nut; 2

longer lobes to 9 by 2.5 cm, broadly spatulate,obtuse,

c. 6 mm broad at base; 3 shorter lobes to 25 by 9mm,

lanceolate, narrowly subacuminate; nut to 10 mm 0,

subglobose.

Distr. Malesia: W. Java (S.W. Bantam: Udjong

Kulon).

Ecol. Rare, evergreen forests.

39. Vatica mangachapoi Blco, Fl. Filip. ed. 1 (1837)

401; DC. Prod. 16, 2 (1868) 623; Vidal, Sinopsis

(1883) t. 15B, f. 1-6; Rev. PI. Vase. Philip. (1886) 61;

Brandis, J. Linn. Soc. Bot. 31 (1895) 134; Merr.

Publ. Govt. Lab. Philip. 27 (1905) 22; Philip. J. Sc. 1

(1906) Suppl. 98; Sp. Blanc. (1918) 272; En Philip. 3

(1923) 101; Whitford, Philip. Bur. For. Bull. 10, 2

(1911) 76, t. 81; Foxw. Philip. J. Sc. 6(1911) Bot. 282;
ibid. 13 (1918) Bot. 196; ibid. 67 (1938) 321; Reyes,

Philip. J. Sc. 22 (1923) 320; Sloot. Bull. Jard. Bot.

Btzg III, 9 (1927) 94; in Merr. PI. Elm. Born. (1929)

205; Browne, For. Trees Sarawak & Brunei (1955)

101; Anderson, Gard. Bull. Sing. 20 (1963) 159;

ASHTON, ibid. 20 (1963) 253; Man. Dipt. Brun. (1964)

71, f. 10; ibid. Suppl. (1968) 33; Meijer & Wood.

Sabah For. Rec. 5 (1964) 310, f. 54; Ashton, Gard.

Bull. Sing. 31 (1978)22.

a. ssp. mangachapoi. Mocanera mangachapoiBlco,

Fl. Filip. ed. 1(1837)450.— ? V. sinensis (non GMEL.)

Blco.F1. Filip.ed. 1(1837)401;ibid. ed. 2 (1845) 280;
ibid. ed. 3, 2 (1878) 156, 'chinensis'; DC. Prod. 16, 2

(1868) 623.
—

V. apteranthera Blco, Fl. Filip. ed. 2V. apteranthera Blco, Fl. Fihp. ed. 2

(1845)281; ibid. ed. 3, 2 (1878) 156. Dipterocarpus

mangachapoi BLCO, Fl. Filip. ed. 2 (1845) 313; ibid. ed.

3,2(1878)216;DC. Prod. 16,2(1868)614.—Shorea

Fig. 46. Close-up of inflorescence of Vatica banta-

mensis (HASSK.) B. & H. ex MIQ. Cult. Hort. Bog. July
1955.
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mangachapoi BL. MUS. Bot. Lugd.-Bat. 2 (1852) 34;

DC. Prod. 16, 2 (1868) 632; WALP. Ann. 4 (1857) 518;

F.-VILL. NOV. App. (1880) 21. Pteranthera sinensis

BL. MUS. Bot. Lugd.-Bat. 2 (1852) 30. Pteranthera

mangachapoi BL. I.e.-Anisoptera mangachapoi DC.

Prod. 16, 2 (1868) 616.— V. scaphula (non Dyer)

F.-Vill. Nov. App. (1880) 21.—
""

"

V. bureavi HEIM,

Bull. Mens. Soc. Linn. Paris 2 (1891) 955; BRANDIS, J.

Linn. Soc. Bot. 31(1895) 133, t. 3, f. 20-21; MERR. En.

Born. (1921) 409; SLOOT. Bull. Jard. Bot. Btzg 111, 9

(1927) 76. Sunaptea bureavi HEIM, Rech. Dipt.

(1892) 114. V. reticulata KING, J. R. As. Soc. Beng.
Sc. 62, 2 (1893) 106, non (THW.) A. DC. 1868;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 131; SLOOT. Bull.

Jard. Bot. Btzg 111, 9 (1927) 83; Foxw. Mai. For. Rec.

10 (1932)259, p.p.; BURK. Diet. (1935) 2224. Coty-

lelobiumphilippinenseHeim ex Brandis, J. Linn. Soc.

Bot. 31 (1895) 134, nomen in syn. — Synaptea reticu-

lata RIDL. Fl. Mai. Pen. 1 (1922) 243. V. whitfordii

Foxw. Philip. J. Sc. 67 (1938) 322, pi. 8. V. patula
SYM. J. Mai. Br. R. As. Soc. 19, 2 (1941) 148, pi. SA;
Mai. For. Rec. 16 (1943) 226, f. 107.

Young twig, panicle, petiole, leaf bud, and stipule

shortly densely cream pubescent, ± caducous on all

but bud and panicle. Twig to 1.5 mm 0 apically,

smooth. Leaf bud to 2 by 1.5 mm, ovoid, obtuse.

Stipule to 5 by 2 mm, narrowly oblong, subacute.

Leaves 6-11 by 2.7-5 cm, coriaceous, elliptic; base

cuneate; acumen to 7 mm long; nerves 7-9 pairs,

slender, hardly raised on either surface, slightly

curved, at 45°-60°; no distinct secondary nerves;

midrib rounded beneath, raised above; petiole 5-11

mm long, short.Panicle to 14cm long, terete, singly or

doubly branched, terminal or axillary. Flower buds to

1.2 cm long; calyx shortly densely cream-buff pubes-
cent; appendage to connective sharply acute; flowers

otherwise typical. Fruit pedicel to 4 mm long, slender.

Calyx glabrous; 2 longer lobes to 5.5 by 1.5 cm,

spatulate, obtuse; base to 3 mm broad, free to pedicel;
3 shorter lobes to 10by 4mm, lanceolate,acute. Nut to

4 by 6 mm, subglobose, glabrescent; style remnant,

short, abrupt.

Distr. Peninsular Thailand,in Malesia: N. Malaya

(N. Perak and Trengganu northwards), Borneo (Sar-
awak and Brunei; E. Sabah), Philippines.

Ecol. Common, becoming gregarious, especially

on dry ridges to 800 m, in more seasonal parts of

range; confirmed to Heath forest on podsols and

shallow peats below 400 m near coast in W. and

Central Borneo.

Vern. Rèsak julong (Malaya), r. bajau (Sabah),

narig, karig (Philippines),

b. ssp. obtusifolia (Elmer) Ashton, Gard. Bull. Sing.
31 (1978)23.—

""
'

V.obtusifolia Elmer, Leafl. Philip. Bot.

4(1912) 1471; Foxw. Philip. J. Sc. 13 (1918) Bot. 196;
ibid. 67 (1938) 323; MERR. En. Philip. 3 (1923) 102.

Leaf small, thickly coriaceous, obtuse to subacu-

minate. Panicle not exceeding 6 cm long.
Distr. Malesia: S.W. Philippines (Palawan), N.

Borneo (E. Sabah).

Ecol. Rocky exposed ridges and plateaux, very

local.

Note. A species with much local variation, espe-

cially in the Philippines. Forms approachingboth V.

odorata ssp. mindanensis and V.pachyphylla occurand

suggest hybridisation.

40. Vatica parvifolia Ashton, Gard. Bull. Sing. 19

(1962) 316, pi. 31; Man. Dipt. Brun. (1964) 76, f. 10;
ibid. Suppl. (1968) 35.

Young twig, panicle, leaf bud, and petiole densely

ferrugineouspowdery tomentose, stipule sparsely so.

TwigTwigTwig to 1 mm 0 apically, much branched, becoming

glabrous, smooth. Bud to 3 by 1.5 mm, ovoid,
subacute. Stipules to 5 by 1 mm, linear, caducous.Stipules to 5 by 1 mm, linear, caducous.

Leaves 2.8-6 by 1-2.3 cm, coriaceous, narrowly ovate

to lanceolate; base obtuse; acumen to 1 cm long,

caudate; nerves c. 8 pairs, indistinct, unraised,

strongly curved, at 60°-75°; midrib slender, promi-

nent beneath, applanate above;petiole 6-9 mm long.
Panicle to 2 cm long, terminal or axillary, terete, singly

branched. Flower bud to 6 mm long, small; calyx

grey-brown pubescent; flowers otherwise typical.

Fruit pedicel to 3 mm long, slender. Fruit calyx

glabrescent but for the persistently puberulent base,

lobes free to the pedicel; longer lobes to 6 by 0.7 cm,

subequal, oblong, narrowly obtuse, revolute above

the abruptly constricted base; 3 shorter lobes to 10 by
7 cm, subequal, broadlyovate, acute, cordate at base,

prominently revolute. Nut to 5 by 3.5 mm, broadly

ovoid, obtuse, shortly fulvous pubescent.

Distr. Malesia: Borneo (Sarawak and Brunei).

Ecol. Rare, Heath forest below 600 m.

Vern. Rèsak kĕrangas padi.

41. Vatica rynchocarpa Ashton, Gard. Bull. Sing. 22

(1967) 270. pi. 14; Man. Dipt. Brun. Suppl. (1968)
36.— V. sp. Ashton, Man. Dipt. Brun. (1964) 80.

Young twig, raceme, leaf bud, stipule, and petiole

shortly sparsely grey puberulent, glabrescent. Twig.to
1 mm 0 apically, slender, terete, becoming smooth.

Bud to 1.5 by 1 mm, conical, subacute. Stipule to 2.5

mm long, narrowly hastate, acute, fugaceous. Leaves

5-8.5 by 1.3-2.5 cm, narrowly elliptic to lanceolate,

thinly coriaceous; base obtuse; acumen to 1 cm long,

narrow; nerves 10-14 pairs, slender, curved near the

margin, hardly raised beneath, at 75°-85°, well

spaced, with short obscure secondary nerves; midrib

slender, raised beneath, slightly depressed, especially
towards the base, above;petiole to 4 mm long, short,

slender. Flowers unknown; panicle to 3 cm long,
terminal or axillary, singly branched, pale brown

puberulent. Fruit pedicel to 7 mm long, slender; calyx
entirely glabrous, lobes free to base; 2 longer lobes to

6.2 by 1.4 cm, chartaceous, spatulate, narrowly

obtuse, to 2.5 mm broad at base; 3 shorter lobes to 15

by 2.5 mm, hastate, acute. Nut to 18 by 8 mm, ovoid,

glabrous, dryingblack; style remnant to 4 mm long,
linear.

Distr. Malesia: Borneo (from Kapuas and Rejang

valleys north-eastwards to S.E. Sabah).
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Ecol. Locally frequent on clay alluvium river

banks.

42. Vatica endertii Sloot. Bull. Bot. Gard. Btzg III,
18 (1942) 248, f. 34; Ashton, Man. Dipt. Brun. Suppl.

(1968)32, f. 5.

Young twig, bud, petiole and occasionally ner-

vation beneath shortly pale grey-brown caducous

puberulent. Twig c. 1 mm 0 apically, terete, much

branched, at first striated, becoming smooth; stipule

scars short, obscure. Bud to 2 by 2 mm, subglobose.

Stipule fugaceous. Leaves 4.8-14 by 1.7-5.5 cm,

narrowly oblong to obovate or rarely lanceolate,

chartaceous; margin revolute; base cuneate; acumen

to 1 cm long, slender; nerves 11-14 pairs, unraised

above, prominent beneath, at 55°-60°, without

secondary nerves; tertiary nerves scalariform, slender

but elevated beneath; midrib hardly raised above,

prominent beneath; petiole 8-20 mm long. Flowers

unknown. Panicle to 3 cm long, singly branched,

terete, striated, shortly evenly persistently grey-brown
puberulent. Fruitpedicel to 8 mm long, slender. Calyx

glabrescent; 2 longer lobes to 8 by 2 cm,oblong-spatu-
late, obtuse, c. 3 mm broad above the base; 3 shorter

lobes to 20 by 6 mm, lanceolate, acute, to c. 3 mm

broad at base, hardly recurved. Nut to 6 by 5 mm,

subglobose, buff sericeous.

Distr. Malesia: Borneo (Central Sarawak, Tawau

area, W. Kutei, Sangkulirang).

Ecol. Mixed Dipterocarp forest, especially on acid

tuffaceous rocks, in lowlands but usually 700-1000 m.

43. Vatica brevipes ASHTON, Gard. Bull. Sing. 31

(1978) 24.

Small to medium-sized tree. Buds, petioles and

panicles densely persistently pale brown scabrid

puberulent; parts of petals exposed in bud and ovary

evenly so, sepalscaducouslyevenly so;parts otherwise

glabrous. Twigs c. 2 mm 0 apically, red-brown,

prominentlyrugose and ribbed,becoming flaky. Buds

to 3 by 2 mm, ellipsoid, Leaves (4-)5-13 by

(1.5—)2.5—5.5 cm, elliptic or obovate, thinly coria-

ceous; base narrowly cuneate; acumento 6 mm long,
short but slender; nerves 7-10 pairs, ascending,

straight at first, arching and forminga ± incomplete

intramarginalnerve, slender but prominent beneath,

elevated above, with a few short secondaries; tertiary
nerves distantly reticulate, clearly evident on both

surfaces thoughmore so below; petiole 5-11 mm long,

short, rather stout. Panicles to 1.6 cm long, short, very

slender,axillary or terminal,hardly branched; buds to

3 by 2 mm, ellipsoid; sepals3 by 2 mm, ellipsoid; sepals3 by 2 mm, ellipsoid; sepals narrowly deltoid, lanceo-

late, subacute; anthers broadly oblong, tapering dis-anthers broadly oblong, tapering dis-

tally to the deltoid appendages; style broadly colum-

nar, slightly longer than the ovary, terminating in a

prominent rim beneath the deltoid style. Fruit pedicel

to 6 mm long, slender; 2 longer calyx lobes to 5 by 1.4

cm, spatulate, subacute or obtuse; 3 shorter lobes to

12 by 3 mm, lanceolate, acute; nut to 8 mm 0,

subglobose, apiculate.

Distr. Malesia: Borneo (Sarawak: Ulu Rejang).

Ecol. Local, in Mixed Dipterocarpforest, to 700m.

44. Vatica micrantha Sloot. Bull. Bot. Gard. Btzg

III, 17 (1942) 246, f. 33; Ashton, Man. Dipt. Brun.

(1964) 73, f. 10; ibid. Suppl. (1968) 33; Meijer &

Wood, Sabah For. Rec. 5 (1964) 312.

Young twig, panicle, leaf bud, stipule, and petiole

densely + persistently pale brown scabrid tomentose,

leaf nervation beneath and midrib above sparsely so.

Twig to 2 mm 0 apically, terete, smooth or slightly

striated. Bud to 3.5 by 2 mm, ovoid, acute. Stipuleto 7

by 3 mm, hastate, acute. Leaves 4.5-16 by 1.5-6 cm,

thinly coriaceous, elliptic-oblong to lanceolate; base

obtuse; acumen to 1.5 cm long, narrow; nerves 8-11

pairs, slender, curved, at 55°-70°, raised beneath, the

lamina frequently bullate between them; secondary

nerves slender, short; midrib slender, prominent

beneath, + applanate above; petiole 5-10 mm long.

Panicle to 7.5 cm long, terete, terminal or axillary,

singly branched; flower bud to 1.3 cm long; calyx

shortly pubescent; corolla cream, suffused with violet

towards base outside at first; flowers otherwise typi-
cal. Fruit pedicelto 2.5 mm long, short; calyx sparsely

glabrescent, free to the impressed base; 2 longer lobes

to 5.8 by 1.5 cm, chartaceous, oblong-spatulate.

subacute, base to 3 mm broad, revolute; 3 shorter

lobes to 25 by 6 mm, ovate, caudate-acuminate,

similar at base. Nut to 14 by 8 mm, ellipsoid, obtuse,

shortly pale yellow-brown pubescent; style remnant

short or usually absent.

Distr. Malesia: Borneo.

Ecol. Widespread in Mixed Dipterocarp forest

below 600 m, especially on sedimentary rocks.

Vern. Rèsak hijau (Brun.), r. bulu (Sabah).

45. Vatica flavovirens Sloot. Bull. Bot. Gard. Btzg

III, 17 (1942) 252, f. 36; Reinwardtia 2 (1952) 66.

Medium-sized tree. Young twig, petiole and calyx

densely evenly + caducous pale ocherous buffpubes-

cent; panicle, ovary, fruit pedicel and part of petals

exposed in bud persistently so. Twig c. 2 mm 0

apically, terete, rugulose, drying dark brown. Leaves

8-21 by 2-7 cm, narrowly elliptic to lanceolate,

coriaceous, + lustrous, margin subrevolute; base

cuneate or occasionally obtuse; acumento 1 cm long

or short, tapering; nerves 12-14pairs, arched, slender

but + distinctly and equally elevated on both surfaces

as also the midrib,short + obscure secondary nerves,

and densely reticulate tertiary nerves; petiole 13-25

mm long, slender. Panicle to 14 cm long, terminal or

axillary, + irregularly doublybranched. Flower buds

to 10 by 3 mm; sepals narrowly lanceolate, unequal;
anthers ellipsoid; appendage very small; style as long

as ovary, short, capitate; stigma deltoid; flowers

otherwise typical. Fruit pedicel to 4mm long, slender;

calyx lobes unequal, free to base; 2 longer lobes to 4.5

by 1.7 cm, spatulate, acute, c. 5 mm broad at base; 3

shorter lobes to 20 by 5 mm, lanceolate, subacu-

minate; nut to 7 mm 0, subglobose.

Distr. Malesia: Celebes.

Ecol. Locally common on hill slopes below 400 m.
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Vera. Hulodiri puteh, h. motaha, kongieh, moro

larieh (Tobela), awalasa, bolampao, dama dama, tom-

borusu (Bug.).

46. Vatica badiifolia ASHTON, Gard. Bull. Sing. 22

(1967) 266, pi. 8; Man. Dipt. Brun. Suppl. (1968) 30,

pi. 7 (bark & slash). V. bantamensis (non B. & H. ex

Miq.) Ashton, Man. Dipt. Brun. (1964) 266, f. 10.

Young twig, panicle, leaf bud, stipule, and petiole
+ denselyevenly shortly caducous fulvous pubescent.

Twig to 3 mm 0 apically, terete or ribbed, becoming

smooth. Bud to 1.5 by 1 mm, ovoid, subacute. Stipule

to sby 1.5 mm, hastate,acute. Leaves 7.5-15 by 3-6.5

cm, coriaceous, + elliptic; base + cuneate; acumento

5 mm long, deltoid; nerves 9-12 pairs, curved, promi-

nent, stout, terete beneath, slightly raised above;

petiole 2-3.5 cm long, thickened in the distal half.

Panicle to 8 cm long, terminal or axillary, singly or

doubly branched. Flower buds to 1.3 cm long; calyx

densely shortly cream pubescent; flower typical. Fruit

pedicel to 5 mm long, slender. Calyx lobes caducous,

pink-brown pubescent, free almost to the pedicel,

fused into a flat plate at the base; 2 longer lobes to 8 by

2.5 cm, oblong-spatulate, chartaceous, constricted to

6 mm wide at the base; 3 shorter lobes to 30 by 8 mm,

hastate, acute, constricted to 4 mm wide at base. Nut

to 8 mm long and 0, globose, shortly evenly fulvous

pubescent, crowned by the up to 2 mm long abrupt

linear style remnant.

Distr. Malesia: Borneo (Rejang valley to Brunei;
W. Kalimantan: Kapuas valley).

Ecol. Deep soils on low coastals hills, Mixed

Dipterocarp forest.

47. Vatica perakensis King, J. R. As. Soc. Beng. Sc.

62,2(1893) 103, p.p.', emend. Sym. J. Mai. Br. R. As.

Soc. 19, 2 (1941) 152; Mai. For. Rec. 16 (1943) 226;

Brandis, J. Linn. Soc. Bot. 31 (1895) 132, t. 3, f.

18-19,.p.p.\ Bruhl & King, Ann. R. Bot. Gard. Calc.

5, 2 (1896) 149, t. 181, p.p.-, Sloot. Bull. Jard. Bot.

Btzg III, 9 (1927) 86, p.p.;
Foxw. Mai. For. Rec. 10

(1932) 262, p.p.; Burk. Diet. (1935) 2224; Ashton,

Gard. Bull. Sing. 31 (1978)24. — Synapteaperakensis
RIDL. FL. Mai. Pen. 1 (1922) 242, p.p.— V. songa

SLOOT. Bull. Jard. Bot. Btzg 111, 9 (1927) 93, f. 4;

HEYNE, Nutt. PI. ed. 2 (1927) 1131.

Small to medium-sized tree. Twig endings, petiole,

panicles, and parts of perianth exposed in bud

persistently greyish pink or yellow-brown cinereous,
leaf nervation beneath and nut glabrescent. Twig c. 1

mm 0 apically, slender, much branched, terete, pale
brown. Leaf bud small, ovoid. Leaf6-14 by 1.8-3.8

cm, lanceolate to oblanceolate; base cuneate, taper-
ing; acumen to 2 cm long, slender, subcaudate; nerves

11-13 pairs, slender but prominent beneath, evident

above as also the midrib, ascending; tertiary nerves

densely subreticulate, evident on both surfaces; petiole
1-2 cm long, slender. Panicle to 5 cm long, singly ±

irregularlybranched; flowers typical. Fruitpedicel to6

by 1 mm, long, slender; 2 longer calyx lobes to6byl.8
cm, spatulate, obtuse, c. 5 mm broad at the subrevo-

lute base; 3 shorter lobes to 15 by 6 mm, lanceolate,

acute; nut to 10 cm 0, ovoid, apiculate.

Distr. Malesia: Malaya (S. Kedah, Perak), Central

Sumatra (P. Musala, Tapanuli,Indragiri); onedoubt-

ful collection (SAN 41580) from Pulau Kelambu near

the N.E. Borneo coast at Tawau.

Ecol. Common in coastal hills and on low ridges to

600 m.

Vern. Rèsak puteh.

48. Vatica nitens King, J. R. As. Soc. Beng. Sc. 62, 2

(1893) 104; Brandis, J. Linn. Soc. Bot. 31 (1895) 131;
Bruhl & King, Ann. R. Bot. Gard. Calc. 5, 2 (1896)

150, t. 182A; Burk. J. Str. Br. R. As. Soc. 81 (1920)61;

Diet. (1935) 2224; Sloot. Bull. Jard. Bot. Btzg III, 9

(1927) 78; Foxw. Mai. For. Rec. 10 (1932) 254; Sym.

Mai. For. Rec. 16 (1943) 223, f. 107, 108; Ashton,
Man. Dipt. Brun. (1964) 74, f. 10; ibid. Suppl. (1968)

34, f. 5.— Synaptea nitens Ridl. Fl. Mai. Pen. 1

(1922) 241; ibid. 5 (1925) 292. — V. cuspidata (non

RIDL.) BROWNE, For. Trees Sarawak & Brunei (1955)
100.

Young vegetative parts densely powdery fulvous

tomentose, fugaceous on leaf, subpersistent only on

panicle, leafbud and stipule. Twigto2mm0apically,

becoming smooth, glabrous. Bud to 3 by 3.5 mm,

ovoid, acute. Stipule to 20 by 3.5 mm, narrowly

oblong, subacute, caducous. Leaves 10-17 by 3.5-5.5

cm, coriaceous, narrowly oblong; base obtuse or

cuneate; acumen to 1 cm long; nerves 12-22 pairs,
raised beneath, curved, at 45°-70°, with short second-

ary nerves; midrib obtuse, raised beneath, applanate

or slightly raised above; petiole 1-2 cm long, slightly

geniculate. Panicle to 11 cm long, terminal, occa-

sionally axillary, densely persistently fulvous tomen-

tose, terete or angular; singly, rarely doubly,

branched; bracteoles fugaceous. Flower bud to 7 by 3

mm, fusiform; calyx densely pubescent on both

surfaces, lobes narrowly deltoid, acute; appendage to

connective short, stout; style very short, not exceeding

anthers; flowers otherwise typical. Fruit pedicel 3-5

mm long, calyx fulvous powdery tomentose, glabres-
cent, base impressed; 2 longer lobes to 13 by 2 cm, free

to base, oblong, slightly recurved, hastate, acute; base

to 7 mm broad, + revolute. Nut to 3 cm 0, globose,

shortly densely persistently pale fulvous tomentose.

Distr. Malesia: Malaya (except seasonal areas),
Borneo (Kapuas valley; Sarawak to S.W. Sabah).

Ecol. Scattered on low hills, and ridges to 600 m, in

Mixed Dipterocarp forest.

Vern. Rèsak daun panjang(Mai.).

49. Vatica cuspidata (RIDL.) SYM. Mai. For. 3 (1934)

200; J. Mai. Br. R. As. Soc. 19 (1941) 149; Mai. For.

Rec. 16 (1943) 219, f. 107. Synaptea cuspidata
RIDL. J. Str. Br. R. As. Soc. 82 (1920) 172; Fl. Mai.

Pen. 1 (1922) 242. Synaptea maingayi RIDL. Fl.

Mai. Pen. 1 (1922) 240 p.p.—
V. maingayi Ii (non Dyer)

Sloot. Bull. Jard. Bot. Btzg III, 9 0927) 85, p.p.;

Foxw. Mai. For. Rec. 10 (1932) 261,p.p.

Medium-sized to large tree. Young twigs, petioles
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Fig. 47. Vatica maingayi DYER. a. Flowering twig, b. fruiting twig, c. fruit, all x2/3 (a SF 34959, b-c ANDERSON

9159).
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and panicles persistently pale ferruginous scabrid

pubescent, ovary and perianth outside densely puber-
ulent, fruit calyx glabrescent. Twigc. 2 mm 0 apically,

ribbed, pale brown. Bud to 3 by 2 mm, ovoid, acute;

stipule fugaceous. Leaf 7-18 by 2.8-6 cm, elliptic to

oblong-lanceolate,coriaceous; base broadly cuneate;

acumen to 1 cm long, slender, prominent; nerves

10-17 pairs, arched, slender but distinctly elevated

beneath, less elevated above as also midrib and the

subscalariform tertiary nerves; petiole cm

long, c. 2 mm 0, slender. Panicle to 7 cm long,
terminal or axillary, irregularly branched. Flower bud

to 6by 2mm; appendagesvery short, hardly exceeding

anthers; style columnar, slightly longer than ovary,

broadening distally into the prominent long slender

conical stigma; flowers otherwise typical. Fruit pedicel

to 5 by 1 mm, slender, prominent; 2 longer calyx lobes

to 7 by 1.5 cm, spatulate,obtuse, c. 4 mm wide at base;

3 shorter lobes to 25 by 7 mm, lanceolate, acute; nut to

8 by 8 mm, ovoid, apiculate.

Distr. Malesia: Malaya.
Ecol. Common, coastal hills and inland ridges.

Vern. Rèsak daun runching.

50. Vatica maingayi Dyer, Fl. Br. Ind. 1 (1874) 302;

King, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 104;

Brandis, J. Linn. Soc. Bot. 31 (1895) 131; Sloot. Bull.

Jard. Bot. Btzg III, 9 (1927) 85, p.p. quoad desc.;

Foxw. Mai. For. Rec. 10(1932)261,p.p.; Burk. Diet.

(1935) 2224; Sym. J. Mai. Br. R. As. Soc. 19 (1941)

151; Mai. For. Rec. 16 (1943) 223, f. 107; Meijer &

Wood, Sabah For. Rec. 5 (1964) 309; Ashton, Man.

Dipt. Brun. Suppl. (1968) 33.— V. lowii (non King

emend. Sym.) King, J. R. As. Soc. Beng. Sc. 62, 2

(1893) 103, p.p.', Sloot. Bull. Jard. Bot. Btzg III, 9

(1927)83.—Synaptea maingayi Ridl. Fl. Mai. Pen. 1

(1922)240,p.p.—- Synaptea lowii RIDL. Fl. Mai. Pen.

1 (1922)241,/)./). V. macroptera Sloot. ex Thor-

enaar, Med. Yroefst. Boschw. 16 (1926) 120, t. 21;

Bull. Jard. Bot. Btzg III, 9 (1927) 83, nomenin syn. sub

V. lowii.-V. aperta 1 SLOOT. Bull. Bot. Gard. Btzg 111,

111, 17 (1942) 250. Fig. 428-82, 47.

Twigs, petioles, buds and stipules outside shortly
fulvous flocculent tomentose, patchily caducous

except on buds. Twigs c. 2 mm 0 apically, smooth.

BudKo 3 by 3 mm, ovoid, acute, prominent.Stipules to

10 by 3 mm, lorate, leaving conspicuous pale horizon-

tal scars. Leaves 5.5-12.5 by 1.2-5 cm, elliptic,

somewhat chartaceous; base cuneate; acumen to 1 cm

long, deltoid; nerves 9-11 pairs, with few short

secondary nerves, applanate above, slender but

prominentbeneath, arched at 35°-50°; midrib promi-

nent on both surfaces; tertiary nerves slender, reticu-

late; petiole 1-2.5 cm long, prominently geniculate,

ribbed. Panicle to 4 cm long, axillary, short, ribbed,

shortly patchily caducous fulvous flocculent tomen-

tose, irregularly singly branched; bracteoles c. 2 mm

long, linear. Flower buds to 1 cm long, fusiform; calyx

rufous flocculent tomentose; corolla bright red;

flowers otherwise typical. Fruit shortly fulvous floccu-

lent tomentose, subpersistent on nut, patchily cadu-

cous elsewhere. Pedicel to 3 mm long; calyx lobes free

to within 2 mm of the pedicel; 2 longer calyx lobes to 8

by 2.5 cm, lorate to narrowly ovate, obtuse, c. 7 mm

wide and somewhat revolute at base; 3 shorter lobes to

2.5 by 1 cm, narrowly ovate, acute, 3 mm wide at base.

Nut to 7 by 7 mm, globose, shortly mucronate.

Distr. Malesia: Malaya,Singapore,Sumatra (Palem-

bang), Borneo (Sarawak W. of Lupar, S.W. Sabah).

Ecol. Locally frequent, on low lying land and

hillsides below 500 m.

Vern. Rèsak lidi, kĕruing babi, jenuong (Mai.),

rèsak daun mèrah (Sabah).

51. Vatica lowii KING, J. R. As. Soc. Beng. Sc. 62, 2

(1893)103,p.p.; emend. Sym. J. Mai. Br. R. As. Soc. 19

(1941) 153; Brandis, J. Linn. Soc. Bot. 31 (1895) 131,

p.p.; Bruhl & King, Ann. R. Bot. Gard. Calc. 5, 2

(1896) 150, t. 182B; Sym. Mai. For. Rec. 16(1943) 222,

f. 107. — V. perakensis KING, J. R. As. Soc. Beng. Sc.

62,2(1893) 103,p.p.; Foxw. Mai. For. Rec. 10(1932)

262, p.p.
— Synaptea lowii Ridl. Fl. Mai. Pen. 1

(1922) 241 p.p.

Small to medium-sized tree. Leaf bud, petiole and

panicle persistently pale rufous scabrid somewhat

flocculent puberulent; young twigs and calyx outside

caducously so; young leaves fugaceously so; petals on

parts exposed in bud and ovary prominently evenly

pale rufous puberulent. Twig c. 2 mm 0 apically,
slender, becoming dark brown, smooth, terete. Buds

to 2 by 1 mm, small, ovoid. Leaf 5-14 by 2-5 cm,

elliptic-lanceolate, coriaceous,somewhat lustrous;base

broadly cuneate toobtuse; acumen to 1 cm long; nerves

11-14pairs, slender,arched,distinctly elevated beneath,

slightly so above as also the midrib; tertiary nerves

densely subreticulate,evident and slightly elevated on

both surfaces; petiole 6-16 mm long, slender. Panicle

to 3.5 cm long, terminal or axillary, shortly irregularly

branched. Flower buds to 5 by 2 mm; appendages c. j

length of anthers, small, deltoid; style shorter than

ovary, columnar,expanding to the short conical style;

flowers otherwise typical. Fruit pedicelto 3 by 0.5 mm,

very slender, prominent; 2 longer calyx lobes to 6 by

1.4 cm, spatulate, obtuse, c. 3 mm wide at the sub-

revolute base; 3 shorter lobes to 18 by 6 cm, lanceo-

late, acute; nut to 5 mm 0, subglobose, mucronate.

Distr. Malesia: Malaya (Kelantan-Thailand

border, Perak).
Ecol. Locally abundant, coastal hills and inland

ridges below 750 m.

Vern. Rèsak pipit.

Not yet placed

Mature fruit of the following species are unknown

52. VaticaellipticaFoxw. Philip. J. Sc. 67 (1938)329.

Twigendings, petioles, panicles, calyx outside,parts
of petals exposed in bud and ovary ± densely

persistently ferruginous scabrous puberulent, else-

where glabrous. Twig c. 1 mm 0 apically, slender, at

first rugulose, becoming smooth, pale brown. Leaves



370 Flora Malesiana [ser. I, vol. 92

4-11 by 13-25 cm, narrowly elliptic, thinly coriaceous;

tapering to anarrowly obtuse base and to a 1 cm long

acumen; margin + narrowly revolute; nerves 12-14

pairs, arched, slender but prominent beneath, ele-

vated above, with short less prominent secondary

nerves; tertiary nerves subreticulate, distinctly ele-

vated on both surfaces but more prominentbeneath

as also the midrib;petiole 4-9 mm long, short. Panicle

to 5 cm long, slender, terminal or axillary, irregularly

doubly branched. Flower bud to 5by 3 mm, lanceolate,

small; sepals subequal; anthers nhrrowly oblong;

appendages prominent, deltoid; style columnar,

expanding distally, slightly longer than ovary; stigma

deltoid; flowers otherwise typical. Mature fruit un-

known; very young fruit with subequal reflexed calyx

lobes.

Distr. Malesia: Philippines (Zamboanga, Min-

danao), twice collected.

53. Vatica pentandra Ashton, Gard. Bull. Sing. 31

(1978) 24.

Twigs, petioles and panicles persistently shortly

scabrid fulvous pubescent, calyx outside + cadu-

cously so, parts of petals exposed in bud and ovary

persistently evenly buff puberulent. Twigs c. 2 mm 0

apically, ribbed, much branched, ascending. Leafbuds

minute. Leaves 18-45 by 9-20 mm, elliptic, thinly

coriaceous, with subrevolute margins, obtuse to

broadly cuneate base and + deeply retuse apex;

nerves 4-5 pairs, ascending, at c. 45°, slender, hardly

elevated on either surface though more so below;

petiole 4-11 mm long, slender, hardly geniculate.

Panicle to 4 cm long, slender, singly branched;

branchlets bearing to 3 flowers. Flower buds to 9 by 3

mm; stamens 5, in a single whorl; flowers otherwise

typical. Fruit unknown.

Distr. Malesia: East Borneo (Central Kutei).
Ecol. Unknown, lowlands.

Note. The only Vatica with but 5 stamens; the

leaves are among the smallest and most distinctive in

the genus also.

54. Vatica cauliflora Ashton, Gard. Bull. Sing. 31

(1978)25.

Twigs, petioles and panicles persistently scabrid

fulvous pubescent; midrib beneath caducously so;

calyx outside, parts of petals exposed in bud and

ovary persistently evenly buff puberulent. Twigs c. 3

mm 0 apically, stout, ribbed: leafbuds minute. Leaves

7-22 by 2.5-8 cm, oblanceolate, coriaceous, with

subrevolute margins, obtuse to subcordate base and

+ prominent caudate acumen; nerves 14-16 pairs,

ascending at 50°-60°, prominent beneath, evident but

depressed above, as also the many secondaries; ter-

tiaries reticulate, barely elevated though evident on

both surfaces; midrib prominent beneath, less so

above; petiole 10-18 mm long, c. 2 mm 0, relatively

slender. Panicles to 6 cm long, solitary, axillary,

doublybranched, many-flowered.Flower buds to 7 by

2 mm, lanceolate, otherwise typical.
Distr. Malesia: Ulu Kapuas, W. Borneo.

Ecol. Locally frequent along river banks.

Note. This species is distinguishedby the nerves

which are depressed above, by the caudate acumen

and slender petiole. Very young fruit indicate a

possible affinity with V. venulosa BL.

55. Vatica glabrata ASHTON,

V. mangachapoi

sp. nov.

BLCO simulans lamina nervis intrin-

secus 9-11 ascendentibus petiolo longissimo partibus

glabrescentibusovariis excepto differ/.
Medium-sized tree, to 20 m tall, 1 m girth. Apical

buds and ovary densely ocherous puberulent, young

parts sparsely caducously so, otherwise glabrous.

Stipules to 12 by 8 mm, elliptic, obtuse, not at first

caducous, leaving a more or less prominent falcate

scar. Leaves 6-15(-22) by (2-)2.5-7 cm, lanceolate,

coriaceous, + concave, lustrous, with obtuse base and

prominently attenuate to 15 cm long acumen; nerves

9-11 pairs, ascending, slender, elevated on both

surfaces but more so below,with ± short secondaries;

tertiaries reticulate, elevated on both surfaces. Petiole

1.8-4 cm long, slender, very long. Panicles to 7 cm

long, irregular, 1 —CO axillary or terminal. Flowers

white, as in other species. Fruit unknown.

Distr. Malesia: Borneo: Sarawak, S 34865, 36852

(holotype in K, in fl.), Dulit range, Ulu Tinjar, Baram;

BRUN 2526, 2533, Ulu Medamit, Limbang.

Ecol. Local, scattered in submontane forest at

1200-1500 m on acid soils overlying sandstone imme-

diatelybelow the mossy forest zone.

Notes. I collected this species in April 1958 while

on an expedition to the Pagon range. Fallen fruit,

apparently from this species, were also collected but

were lost in a river accident on the return: they were of

the Sunaptea type, with two long and three short

sepals free to the base. The new collections from

Sarawak, and more particularly the type differ in their

concave laminae and prominentsubamplexicaul sub-

persistent stipules. The unusually long slender

petioles, 9-11 pairs of ascending nerves and glabrous

young twigs and inflorescences distinguish the four

collections from those of V. mangachapoiBlco which

it otherwise resembles and convince me that they

represent but a single species.

Doubtful species

56. Vatica obtusa Burck, Ann. Jard. Bot. Btzg 6

(1887)228; Merr. En. Born. (1921)409;Sloot. Bull.

Jard. Bot. Btzg III, 9 (1927) 126, nom. illeg., non

(Wall.) Steud.

The type, Teysmann HB 11352, from Karimata, is

in flower. It is indistinguishable in this state from V.

umbonata (HOOK. /) BURCK and V. pauciflora

(KORTH.) BL.

Excluded

Vatica imbricata SLOOT. Bull. Jard. Bot. Btzg 111, 16

(1940) 452, f. 10, is according to KOSTERMANS,
Reinwardtia 7 (1969) 426 =

Mesua acuminatissima

(MERR.) KOSTERM. ( Guttiferae).
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6. DRYOBALANOPS

Gaertn./. Fruct. 3 (1805) 49; DC. Prod. 16,2 (1868) 606; Dyer, J. Bot. 12 (1874)

98, t. 142; Burck, Ann. Jard. Bot. Btzg6 (1887)242; Heim, Rech. Dipt. (1892) 81;

Brandis, J. Linn. Soc. Bot. 31 (1895) 46; Brandis& Gilg in E. & P. Pfl. Fam. ed.

1, 3, 6 (1895) 258; Sloot. Bull. Jard. Bot. Btzg III, 12 (1932) 1; Sym. Mai. For.

Rec. 16 (1943) 191, f. 93 (map); Browne, For. Trees Sarawak & Brunei (1955)

111; Wyatt-Smith, Mai. For. 18 (1955) 145; Ashton, Man. Dipt. Brun. (1964)

48; ibid. Suppl. (1968) 20; Meijer & Wood, Sabah For. Rec. 5 (1964)
278.— Pterigium CORREA, Ann. Mus. Hist. Nat. Paris 8 (1806) 397, p.p., quoad p.

teres CORREA. Baillonodendron Heim, Bull. Mens. Soc. Linn. Paris 2 (1890)
867. — Fig. 48-53.

Large or very large, occasionally medium-sized, trees; with tall, long, concave,

rather thick, narrowly rounded plank buttresses, spreading over the surface

apically as large sinuous roots; crown very large, hemispherical or dome-shaped,
rather diffuse; 'cauliflower' shaped with a few large twisted branches ascending
from the bole apex, the branchlets numerous, bunched towards the ends. Bark

surface evenly or persistently shaggily flaked; twigs ribbed owing to the decurrent

leaf trace, slender. Stipules linear, fugaceous. Leaves coriaceous, prominently

acuminate, with slender dense hardly raised nervation; nerves very many,

parallel, straight, rarely branched apically, linked at the margin by a ± visible

intramarginal nerve; secondary nerves, if present, indistinct; tertiary nerves

subreticulate, generally obscure; midrib sunken above, prominent beneath;

petiole distinctly channelled above, slender, not geniculate. Inflorescences

paniculate, lax, diffuse, few flowered; bracteoles minute, fugaceous. Flower buds

narrowly ovoid, obtuse. Calyx lobes equal, imbricate, glabrous, united at base

into a ± cuneate tube tapering into the pedicel. Petals broadly elliptic, subacute,

glabrous, hardly contorted in bud, united at base and falling in a rosette, white.

Stamens c. 30, glabrous, subequal, the innermost slightly longer than the

outermost, epipetalous, yellow; filaments broad and compressed, connate at

base, tapering in the distal halfand filiform below the anther; anthers long, linear,

latrorse; pollen sacs subequal, the outer somewhat larger than the inner;

appendage to connective small, stout, hardly projecting above theanthers. Ovary

± ovoid, glabrous, without distinct stylopodium; style c. 3 times length ofovary,

glabrous; stigma minute. Fruit calyx with basal cup partially enclosing, but free

from, baseof nut; 5 lobes subequal, subvalvate, short andacute or long spatulate,
obtuse, ± rotate. Nut large, glabrous, with short apiculate style remnant.

Pericarp splitting at germination into 3 valves; cotyledons reniform, epigeal, on

long slender hypocotyl; first 2 pairs of leaves opposite, with a very short

intermediate internode.

Distr. Malesia: 7 spp. in Malaya, Central Sumatra, Borneo and intervening islands.

Fossil wood records from S. India, Cambodia, S. Sumatra, W. Java and Amboyna in the Moluccas

(Schweitzer, Palaeontographica 105B, 1959, 1-66). Fig. 49.

Ecol. Semigregarious or gregarious emergent canopy trees of lowland dipterocarp, Heath and Mixed Peat

Swamp forests to 800 m; on account of their size playing an important structural role in the forests where they
occur.

Uses. The timber is an important moderately heavy and durable construction timber. D.aromatica was once

a major source ofcamphor, obtained as crystals in splits within the bole by felling.
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KEY TO THE SPECIES

1. Fruit calyx lobes shorter than nut 1. D. oblongifolia

1. Fruit calyx lobes longer than nut, aliform.

2. Leaves usually longer than 14 cm; nerves distinctly unequal,prominent beneath, depressed above

2. D. keithii

2. Leaves shorter than 12 cm; nerves hardly raised beneath, subequal, not depressed above.

3. Fruit calyx lobes 10-12 mm broad. Calyx fused into a to 15 mm 0, over 5 mm deep,cup at base.

4. Leaf lanceolate, revolute at base 3-D. lanceolata

4. Leaf broadly ovate, not revolute at base 4. D. aromatica

3. Fruit calyx lobes to 8 mm broad,narrow. Calyx fused into a cup at base not broader than 8 mm, notdeeper
than 3 mm.

5. Leaf 5-8 by 1.7-3 cm, glabrous 5. D. beccarii

5. Leaf 6-11 by 2-4 cm, more or less tomentose beneath.

6. Tomentum persistent, even, dark gold 6. D. fusca

6. Tomentum ± caducous, flocculent, rufous 7. D. rappa

GAERTN. f.a. Sterile twig, b. flowering twig, c. fruit, d. nut, all X½ (a, c-d SAN

15148, b KEP 72435).

Fig. 48. Dryobalanops aromatica
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1. Dryobalanopsoblongifolia Dyer, J. Bot. 12(1874)

100, t. 142, f. 8-12; Burck, Ann. Jard. Bot. Btzg 6

(1887) 224; Brandis, J. Linn. Soc. Bot. 31 (1895) 51;

Brandis & Gilg in E. & P. Pfl. Fam. ed. 1, 3,6(1895)

259; Becc. Nelle For. Born. (1902) 550, 572; Merr.

En. Born. (1921)401; Burk. J. Str. Br. R. As. Soc. 86

(1922) 291; den Berger & Endert, Med. Proefst.

Boschw. 11(1925) 104;Gilg in E. & P. Pfl. Fam. ed. 2,

21 (1925)255; Thorenaar, Med. Proefst. Boschw. 16

(1926) 110; Foxw. J. Mai. Br. R. As. Soc. 5(1927)340;

Mai. For. Rec. 1 (1921) 76; ibid. 3 (1927) 49; ibid. s

(1930) 17; ibid. 10 (1932) 110; Heyne, Nutt. PI. ed. 2

(1927) 1 105;Sloot. Bull. Jard. Bot. BtzgUI, 12(1932)

22; Burk. Diet. (1935) 867; Corner, Ways. Trees

(1940) 212; Sym. Mai. For. Rec. 16 (1943) 196, f. 94B,

95, 98; Wyatt-Smith, Mai. For. 18 (1955) 153, p.p.;

BROWNE, For. Trees Sarawak & Brunei (1955) 116;

ASHTON, Man. Dipt. Born. Suppl. (1968) 23, f. 4;

Gard. Bull. Sing. 31 (1978) 25.

a. ssp. oblongifolia. —Baillonodendron malayanum

Heim, Bull. Mens. Soc. Linn. Paris 2(1891) 867; Rech.

Dipt. (1892) 38.— D. abnormis SLOOT. Bull. Jard.

Bot. Btzg III, 16 (1940) 449, f. 8; cf. ASHTON, Gard.

Bull. Sing. 22 (1967) 262, 347 (photogr. fr.).

Young twigs caducously shortly evenly densely pale

fulvous pubescent; vegetative parts otherwise gla-
brous. Twig c. 2 mm 0 at apex, terete, smooth,

lustrous. Bud to 2 by 1 mm, small, conical, acute.

Stipule to 3 by 1 mm, linear, fugaceous. Leaf
.

6-20 by

4.5-5(-6.5) cm, narrowly oblong, frequently undu-

late, base broadly cuneate to obtuse, apex cuspidate

with 1.5 cm long slender acumen; nervation evident

but not prominent beneath, obscure above; midrib

depressed above, prominent beneath. Petiole 5-14

mm. Panicle to 14 cm long, terminal or axillary,

angularor terete, densely shortly evenly rufous pubes-

cent; singlybranched, branchlets to 3 cm long, bearing

to 6 distichous flowers; bracteoles minute, fugaceous.

Flower buds to 8 by 5 mm, ovoid, glabrous. Sepals

subequal, ovate, acute, glabrous. Petals white,

oblong, glabrous.Stamens c. 40, unequal, reaching to

below the style apex; filaments connate at base,

broadly lorate, tapering below the anther insertion, c.

J length of anther; anther linear; appendage to

connective + erect, exceeding anther apex. Ovary

ovoid, glabrous; style 2-3 times as long as ovary,

filiform, glabrous. Fruit entirely glabrous. Pedicel

short, merging with calyx. Calyx lobes to 5 by 7 mm,

deltoid, acute, incrassate, frequentlyreflexed, border-

ing a to 1.5 cm deep, to 1.5 cm 0 massive incrassate

cup. Nut to 3.5 by 2.7 cm, ellipsoid toobovoid, obtuse

to mucronate, prominently lenticellate.

Distr. Malesia: Borneo (Kapuas hinterland, Sar-

awak W. of the Kemena, W. Kutei).
Ecol. Local on hillsides below 600 m.

Vern. Empedu (Sar.), kĕlansau (Iban).

b. ssp. occidentalis Ashton, Gard. Bull. Sing. 31

(1978) 26.— D. beccariana RIDL. Fl. Mai. Pen. 1

(1922) 211.— D. ovalifolia I. H. Burkill, Illustr.

Guide Bot. Gard. Sing. (1927) 22, nomen.

Differing as follows; Leaf 6-11 by 2-4.5 cm; fruit

calyx tube to 8 mm deep, funnel-shaped, with +

obscurely 5-lobed undulate margin; nut broadly ellip-

soid, striated but otherwise smooth.

Distr. Malesia: Malaya (E. coast, rare from Perak

northwards in W.); E. Sumatra (Bengkalis, Riouw,

Djambi, Palembang).

Ecol. By streams and in fresh water swamps,

locally abundant; occasionally on hillsides.

Vern. Kĕladan, kapur paya, k. kuras (Mai.), k.

guras, pĕtanang (Sum.).

2. Dryobalanops keithii SYM. Gard. Bull. S. S. 10

(1939) 379, pi. 27; SLOOT. Bull. Jard. Bot. Btzg III, 16

(1940) 449; Reinwardtia 5 (1961) 475, f. 6; WYATT-

SMITH, Mai. For. 18 (1955) 152; MEIJER & WOOD,

Sabah For. Rec. 5 (1964) 283, f. 3 d.

Medium-sized tree. Outside of calyx and panicle

fugaceous puberulent,parts otherwise glabrous. Twig

c. 2 mm 0 apically, ribbed at first, verrucose lenticel-

late, becoming smooth. Leaves 14-33 by 5-10 cm,

lorate to narrowly lanceolate or oblanceolate, coria-

ceous; margin narrowly subrevolute; base obtuse or

cordate; acumento 1 cm long (longer in young trees),

slender, prominent; nerves many but relatively dis-

tant, distinct and prominent, beneath, obscure but

distinctly narrowly depressed above as also the mid-

rib, arched just within the margin and then uniting

with a + straight intramarginal nerve; with shorter

less distinct parallel secondary nerves and + obscure

reticulate tertiary nerves; petiole7-12 mm long, short,
stout. Panicles to 14 cm long, singly or doubly (if

terminal) branched, terminal or subterminal axillary,

lax; branchlets to 3.5 cm long, bearing to 4 flowers;

bracts and bracteoles to 2 by 2mm, suborbicular-del-

toid, not at first caducous. Flower bud to 10 by 4 mm,

Fig. 49. Density map of Dryobalanops GAERTN. f. in

Malesia; number of endemics above the hyphen,
number ofnon-endemics below it.
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ellipsoid, acute; sepals narrowly deltoid, subacute;

petals ovate, acute, glabrous; stamens subequal,

slightly shorter than the style; filaments compressed,

tapering distally, united at base, c. j length of the

linear tapering anthers; appendages acicular, short

but distinctly exceeding anther apex; ovary narrowly

ovoid, puberulent; style filiform, glabrous, c. 2\ times

length of ovary. Fruit pedicelto 4 by 2 mm; calyx lobes

to 4 by 2 cm, broadly spatulate,obtuse, c. 8 mm broad

above the to 6by 10mm basal cup; nut to 16by 15mm,

depressed ovoid, apiculate.
Distr. Malesia: N.E. Borneo (Sandakan bay to

Tawau and Tidung).

Ecol. Undulatingland and hills to 250 m, never far

from water and often on banks of streams; locally

common.

Vern. Kapur gumpait(Kadazan, K.inabatangan),/c.
daun besar.

3. Dryobalanops lanceolata Burck, Ann. Jard. Bot.

Btzg 6 (1887) 244, t. 29, f. 6; Brandis & Gilgin E. & P.

Pfl. Fam. ed. 1, 3,6 (1895) 244; Brandis, J. Linn. Soc.

Bot. 31 (1895) 51, t. 1, f. 1-6; Boerl. Cat. Hort. Bog. 2

(1901) 100; Merr. En. Born. (1921) 401; Gilg in E. &

P. Pfl. Fam. ed. 2,21 (1925)238; Heyne, Nutt. PI. ed. 2

(1927) 1 106;Sloot. Bull. Jard. Bot. Btzg III, 12(1932)

28, f. 3; Wyatt-Smith, Mai. For. 18 (1955) 115;

Browne, For. Trees Sarawak & Brunei (1955) 116;

Ashton, Man. Dipt. Brun. (1964) 52; ibid. Suppl.

(1968) 22; Meijer & Wood, Sabah For. Rec. 5

(1964) 285, pi. 21 (stem), f. 47, pi. 29 (habit).— D.

oblongifolia DYER, J. Bot. 12 (1874) 100, p.p. — D.

kayanensis BECC. Nelle For. Born. (1902) 551; MERR.

En. Born. (1921) 401; HEYNE, Nutt. PI. ed. 2 (1927)

1104.

Leaf bud and stipule sometimes shortly fugaceous
tomentose, otherwise entirely glabrous. Twigs 1.5-2

mm 0 apically, slender, dotted with minute pale

brown lenticels, smooth but for the prominent ribs

above the lateral bundles of the petiole. Bud c. 4 by 1

mm, narrowly lanceolate. Stipule to 12 by 1 mm,

narrowly lanceolate. Leaves 7-10 by 2-3.5 cm, lanceo-

late, thinly coriaceous, base cuneate, with revolute

margin, acumen to 1 cm long, slender; margin fre-

quentlyundulate;petiole c. 1 cm long, slender. Panicle

to 6 cm long; terminal or axillary, ribbed and angular

on drying, glabrous; simple or singly branched.

Flower bud to 12 by 5 mm, fusiform, obtuse. Calyx

glabrous; lobes subequal, lanceolate, obtuse. Corolla

white;petalslanceolate,acute, glabrescent.Stamens c.

30, subequal, shorter than the style; filaments com-

pressed, slender, tapering, united at base; anthers

linear; appendage to connective short, hardly exceed-

ing anther apex. Ovary small, ovoid, glabrous; style

filiform, c. 3 times length of ovary, glabrous. Fruit

calyx with to 2 cm 0, to 5 mm deep, shallow cup at

base, impressed at the pedicel; with a shallow tubercle

at the base of each calyx lobe; lobes to 9 by 2 cm,

spatulate, equal, obtuse, tapering gradually to a 3-5

mm broad base. Nut to 2 cm long and 0, ovoid to

globose, glabrous, subacute.

GAERTN. f. A. Bud,
B1. outer sepal, B2. inner sepal, both from inside, C.

stamens from outside, D. pistil, all x10 (Cult. Hort.

Bog. XI-B-XVII-213).

Fig. 50. Dryobalanops aromatica
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Distr. Malesia: Borneo (N.E. of the Lupar to

Sabah, and S.E. to W. Kutei and Sangkulirang).
Ecol. Widespread on fertile clay-rich soils, abun-

dant on undulating land on basic volcanics and

calcareous shale to 700 m.

Uses. The most valuable kapur source in N.E.

Borneo; the timber floats.

Vera. Paji, kapur paji (M., Iban),k. daram, k. bukit

(Brun.),sesuan (Murut), ngeri(Bassap), adu (Kwijau),

jalam (Dus.).

4. Dryobalanops aromatica Gaertn./ Fruct. 3 (1805)

49, t. 186, f. 2; Bl. Fl. Jav. 2 (1828) Dipt. 6 in not.;

Mus. Bot. Lugd.-Bat. 2 (1852) 38; Walp. Ann. 4

(1857) 336; Hook./. Trans. Linn. Soc. 23 (1860) 160;

Baillon, Hist. PI. 4 (1872) 202, f. 211-214; Dyer, J.

Bot. 12 (1874) 100, t. 142, f. 1-5; Burck, Ann. Jard.

Bot. Btzg 6 (1887) 243; Lake & Kelsall, J. Str. Br. R.

As. Soc. 26 (1894) 35; Agr. Bull. Str. & F. M. S. 1

(1901) 61; Fl. Mai. Pen. 1 (1922) 210; Brandis, J.

Linn. Soc. Bot. 31 (1895) 50; Brandis & Gilo in E. &

P. Pfl. Fam. ed. 1, 3, 6 (1895) 259, fig; Boerl. Cat.

Hoit. Bog. 2 (1901) 100; Heyne, Nutt. PI. ed. 1, 3

(1917) 276; Burk. J. Str. Br. R. As. Soc. 81 (1920) 56,

fig.; ibid. 86 (1922) 291; Merr. En. Born. (1921) 401;

Foxw. Mai. For. Rec. 1 (1921) 74; ibid. 2 (1921) 68;

ibid. 8 (1927) 45; ibid. 10(1932) 105;GiLGinE. & P.

Pfl. Fam. ed. 2,21 (1925)255; Henderson,Gard. Bull.

S. S. 4 (1928) 226; Watson, Mai. For. Rec. 5 (1928)

59, 60, 184; Edwards, Mai. For. Rec. 9 (1930) 129;

Sloot. Bull. Jard. Bot. Btzg III, 12 (1932) 7, f. 1;
Burk. Diet. (1935) 862; Corner, Ways. Trees (1940)

211;Sym. Mai. For. Rec. 16(1943) 194, f. 94A,95, 96

(map), 97; Wyatt-Smith, Mai. For. 18 (1955) 148;

Browne, For. Trees Sarawak & Brunei (1955) 114;

Backer & Bakh./ Fl. Java 1 (1963) 330; Ashton,

Gard. Bull. Sing. 20 (1963) 241; Man. Dipt. Brun.

(1964) 49, f. 8, pi. 15 (habit), pi. 18 (stem); ibid. Suppl.

(1968) 22; Meijer & Wood, Sabah For. Rec. 5 (1964)

278, f. 45. — Arbor camphoriferaRUMPH. Herb. Amb.

cap. 82 (1755) 67. — Pterigium teres CORREA, Ann.

Mus. Hist. Nat. Paris 10 (1807) 159, t. 8, f. 1. — D.

camphoraColebr. As. Res. 12(1816) 535, t. 8; Jack in

Hook. Comp. Bot. Mag. 1 (1835) 264; Calc. J. Nat.

Hist. 5 (1843) 117; Korth. Kruidk. (1841) 68; Walp.

Rep. 5 (1845) 125; Lindl. Veg. Kingd. (1846) 393; de

Vriese in Miq. PI. Jungh. (1851) 80; Ned. Kruidk.

Arch. 3(1851)1-89, cum tab:, transl. in Hook. J. Bot.

Kew Misc. 4 (1852)33, 68; Hook./ ibid. 4(1852)200;

de Vriese, Tuinb. Fl. (1856) 86; Mem. sur le Camph-

rier (1856) t. 1-2; Oudemans, Ann. Sc. Nat. IV, 5

(1856) 90, t. 4; Hayne, Arzneigew. 12 (1856) 17, cum

tab.;Miq. Fl. Ind. Bat. 1,2 (1856)499; Ann. Mus. Bot.

Lugd.-Bat. 3 (1867) 85; DC. Prod. 16, 2 (1868) 606;
Walp. Ann. 7 (1868) 377; den Berger & Endert,

Med. Proefst. Boschw. 11 (1925) 104; Heyne,Nutt. PI.

ed. 2(1927) 1099.— Shorea camphorifera ROXB. Fl.

Ind. ed. Carey 2 (1832) 616; ibid. ed. 4(1873)440;DC.

Prod. 16,2(1868)632.— Dipterocarpus dryobalanops

STEUD. Nomencl. Bot. ed. 2, 1 (1840) 518; DC. Prod.

16,2 (1868) 614;WALP. Rep. 5 (1845) 124. —

Diptero-

carpus teres STEUD. Nomencl. Bot. ed. 2,1 (1840) 518;
DC. Prod. 16, 2 (1868) 614. — D. junghuhnii BECC.

Nelle For. Born. (1902) 554.
—

D. vriesii BECC. Nelle

For. Born. (1902) 554. — Fig. 48, 50-52.

Young twig, raceme, stipule, petiole and leaf

beneath at first sparsely minutely lepidote, appearing

yellowish, becoming glabrous. Twig c. 1 mm 0

apically, slender, smooth. Bud 2-5 by 1-1.5 mm,

small, narrowly lanceolate,often compressed. Stipule

5-8 mm long, small, linear, fugaceous. Leaves 4-6 by

2-4 cm, + broadly ovate, coriaceous, sometimes

(excluding acumen) broader than long, base cuneate

or broadly obtuse, acumento 1.5cm long, prominent;
nervation indistinct; midrib depressed above, promi-

nent beneath; petiole 0.5-1 cm long, slender. Panicle

to 7 cm long, terminal or axillary, ribbed and angular

on drying, singly ordoublybranched. Flower bud to 9

by 4 mm, fusiform. Calyx glabrous, lobes subequal,

lanceolate, obtuse. Corolla white, petals glabrous, +

oblong, acute. Stamens c. 30, subequal, shorter than

the style; filaments slender, tapering, united at base;

anthers linear; appendage to connective short, linear,

somewhat exceeding anther apex. Ovary small, ovoid,

glabrous; style filiform, c. 2 times length of ovary,

glabrous. Fruit calyx base 6-8 mm deep, 8-15 mm 0,

cup-shaped, + constricted at the rim; lobes equal, 4-6

by 0.8-2 cm, spatulate,obtuse,to 3-5 mm broad at the

base, entirely glabrous. Nut to 3 by 1.5 cm, ovoid,

glabrous, constricted at the apex of the calyx cup,

acute, with a short style remnant.

Distr. Malesia: Malaya (down E. coast from

Trengganu southwards, rare in Selangor and Negri

Sembilan), N.W. Sumatra (Angkola, Sibolga, Kela-

san and Upper Singkil), E. Sumatra (Bengkalis, Siak),

Musala, Lingga, Singkep, Borneo (N.E. ofthe Rejang
to S.W. Sabah).

Ecol. Locally dominant, gregarious on dry sandy

or gravelly soils over sandstone and granite, on

subcoastal hills or (rarely) inland quartzite dikes to

400 m.

Uses. The most important source ofcamphor, and

kapur timber, in the genus.

Vern. Kapur (Mai.), k. barus (Sum.), k. bukit, k.

pĕringii, k. anggi (Brun.), kĕladan (Iban), tĕlajin

(Belait).

5. Dryobalanops beccarii Dyer, J. Bot. 12 (1874) 100,
t. 142, f. 6-7; Burck, Ann. Jard. Bot. Btzg 6 (1887)

243; Brandis, J. Linn. Soc. Bot. 31 (1895) 50; Becc.

Nelle For. Born. (1902) 572; Merr. En. Born. (1921)

401; Sloot. Bull. Jard. Bot. Btzg III, 12 (1932) 36;
Wyatt-Smith, Mai. For. 17 (1955) 149; Browne,
For. Trees Sarawak & Brunei (1955) 115; Ashton,
Gard. Bull. Sing. 20 (1963) 242; Man. Dipt. Brun.

(1964) 51, f. 8, pi. 16 (stem); ibid. Suppl. (1968) 22;

Meijer & Wood, Sabah For. Rec. 5 (1964) 280, pi. 28

(stem), f. 46. — D. beccariana Ridl. Fl. Mai. Pen. 1

(1922) 211, p.p. —
iD. oiocarpa SLOOT. ex HEYNE, in

Den Berger & Endert, Med. Proefst. Boschw. 11

(1925) 107; Nutt. PI. ed. 2(1927) 1106; ENDERT, M.-O.

Born. Exp. (1927) 239; VAN DER LAAN, HARING & LIT,
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Fig. 51. Crown ofDryobalanops aromatica GAERTN. f. Brunei (Photogr. ASHTON).
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Bijdr. boom. Z.O. Borneo (1928) 19, nomen.— D.

oocarpa SLOOT. Bull. Jard. Bot. Btzg 111, 12(1932) 33,

f. 4; WYATT-SMITH, Mai. For. 17 (1955) 149.

Young parts sometimes fugaceous puberulent, all

parts otherwise entirely glabrous. Twig to 1 mm 0

apically, slender, smooth. Bud 3-4 by 2 mm, narrowly

lanceolate, compressed. Stipule 5-8 mm long, linear,

fugaceous. Leaves 5-8 by 1-3 cm, ovate to lanceolate,

comparatively thin, base cuneate, acumen to 17 mm

long, narrow, margin frequently undulate; petiole

0.7-1 cm long, very slender. Panicle to 10 cm long,

terminal or axillary, terete, wrinkled on drying,

irregularly doubly branched; bracteoles and bracts

small, linear, fugaceous. Flower bud to 10 by 3.5 mm,

fusiform, acute. Sepals glabrous, equal, narrowly

deltoid,subacute. Corolla white; petals large, broadly

elliptic, obtuse, glabrous. Stamens c. 30, subequal,

almost 3 length of style; filaments united in a tube

around the base of the ovary, the tube almost half as

long as the anthers; anther narrowly oblong, the cells

tapering, acute; appendageto connective short, erect,

slightly exceeding anther. Ovary ovoid, glabrous; style

2-3 times as long as ovary, filiform, glabrous. Fruit

calyx glabrous; base with to 8 mm 0, shallow or to 5

mm deep cup, unconstricted at the rim, tapering

gradually and cuneate at the pedicel; lobes equal, to

6.5 by 0.8 cm, glabrous, oblong-spatulate, narrow,

subacute, to 2 mm broad at the base, very thin and

opaque between the reticulations ofthe nerves. Nut to

1.4 cm long and 0, ovoid to globose, glabrous, with

acute style remnant, resting on the considerably

narrower calyx cup and pushing the lobes out to a

wide angle.

Distr. Malesia: Borneo (excepting S. and S.W.).

Ecol. Locally abundant on leached sandy soils on

coastal hills and inland ridges below 700 m.

Vern. Kapur, k. mèrah, k. ranggi (Mai.), kĕladan

(Iban).
Note. Collections from S.E. Borneo tend to have

longer narrower leaves, often less coriaceous, than

those from elsewhere; the species generally occurs on

deeper, more fertile soils there. Nevertheless there is

no consistent way in which these plants may be

distinguished in field or herbarium.

6. Dryobalanops fusca Sloot. Bull. Jard. Bot. Btzg

III, 12 (1932) 39, f. 5; Wyatt-Smith, Mai. For. 17

(1955) 149; Ashton, Man. Dipt. Brun. Suppl. (1968)

22, f. 4.

Leaf undersurface shortly densely evenly persis-

tently golden tomentose; midrib beneath, petiole, leaf

bud and stipule outside (subglabrous within) more

darkly so. Twig 1-2 mm 0 at the apex, slender, much

branched. Bud to4by 2 mm, lanceolate,acute. Stipule

to 3 by 1 mm, linear, fugaceous. Leaves 5-10 by 2-4

cm, broadly lanceolate, coriaceous, base obtuse or

broadly cuneate; acumen to 1.5 cm long, slender,

tapering, caudate; nerves obscured by tomentum;

midrib depressed above, prominent beneath; petiole

5-10 mm long, short, dryingpale rufous tomentose.

Panicle to 5 cm long, terminal or axillary, terete,

densely shortly evenly pale rufous tomentose; singly

branched, branchlets to 2 cm long, bearing to 3

flowers. Flower bud to 12 by 3 mm, lanceolate,

glabrous. Sepals equal, narrowly lorate-deltoid,

obtuse, glabrous. Petals lanceolate, glabrous.
Stamens c. 30, subequal, reaching to below style apex;

filaments connate at base, tapering, c. 2/3 length of

anthers; anthers narrowly oblong, tapering; appen-

dage to connective erect, extending somewhat above

anther apex. Ovary ovoid, glabrous; style 3-4 times

length of ovary, filiform, glabrous. Fruit entirely

glabrous. Pedicel to 6 mm long, prominent. Calyx

lobes to 6 by 1.3 cm, spatulate, obtuse, c. 4 mm wide

above the to 3 mm deep, to 7 mm 0, shallow thickened

basal cup. Nut to 2 by 1.3 cm, ellipsoid-ovoid,

apiculate.
Distr. Malesia: W. Borneo (N. of the Kapuas and

W. of the Lupar).

Ecol. Locally dominant onpodsols, low ridges and

especially raised beaches, in Heath forest.

Vern. Empedu, kapur ĕmpedu (Mai.).

7. Dryobalanops rappa BECC. Nelle For. Born. (1920)

572; MERR. En. Born. (1912) 401; SLOOT. Bull. Jard.

Bot. Btzg 111, 12 (1932) 41; WYATT-SMITH, Mai. For.

Fig. 52. Trunk-base of Dryobalanops aromatica

GAERTN. f. Brunei (Photogr. ASHTON).
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18(1955) 155; Browne, For. Trees Sarawak & Brunei

(1955) 116; Anderson, Gard. Bull. Sing. 20 (1963)

157; Ashton, Gard. Bull. Sing. 20 (1963) 242; Man.

Dipt. Brun. (1964) 53, f. 8, pi. 19 (stem); ibid. Suppl.
(1968) 23; Meijer & Wood, Sabah For. Rec. 5 (1964)

289, f. 48; Ashton, Gard. Bull. Sing. 31 (1978)

25. D. oblongifolia(non Dyer) Wyatt-Smith, Mai.

For. 18(1955) 155. — Fig. 53.

Young twig, raceme, stipule and bud. petiole,
midrib and leaf beneath densely powdery caducous or

persistent rufous tomentose. Twigs slender,becoming
smooth but for minute,warty lenticels. Bud3-6 by 2-3

Note shaggy bark. Sarawak (Photogr.

SMYTHIES).

Fig. 53. Trunk and crown of Dryobalanops rappa BECC., kapur paya.



3791982] DIPTEROCARPACEAE (AshtOll)

mm, ovoid, subacute, slightlycompressed. Stipule 5-8

mm long, linear. Leaves 6-11 by 2.5-4 cm, ovate-lan-

ceolate, coriaceous, base obtuse; acumento 1 cm long,

narrow; midrib prominent,grooved, beneath;petiole
6-10 mm long, stout. Panicle to 8 cm long, terminal or

axillary, ribbed apically on drying, otherwise terete;

regularly alternately doubly branched, branchlets

bearing up to 4 flowers; bracteoles linear, fugaceous.
Flower bud to 10 by 5 mm, ellipsoid, acute. Petals

cream, lanceolate, glabrous. Sepals equal, narrowly

deltoid, obtuse, glabrous. Stamens c. 30, subequal,

reaching to below style apex; filaments united in a tube

round the ovary, tapering apically to the anthers, c. §
length of anthers; anthers narrowly oblong, tapering;

appendage to connective erect, extending somewhat

above anther apex. Ovary ovoid, glabrous;style twice

as long as ovary, filiform, tapering,glabrous.Base of

fruit calyx 5-8 mm 0, 3 mm deep, shallowly cupped;
lobes to 5 by 0.6 cm, linear to spatulate, subacute.

2.5-3.5 mm broad at the base. Nut to 10 by 6 mm,

ovoid, glabrous, crowned by a c. 6 mm long slender

persistent style remnant.

Distr. Malesia: Borneo (Lower Kapuas, Sarawak,

Brunei, W. Sabah).

Ecol. Common, locally dominant and gregarious,
in Mixed Peat Swamp forest overlying sand terraces,

and on podsols below 200 m.

Uses. Considered of inferior quality, darker,
harder and more liable to splitting than other species.

Vern. Kapur paya (Mai.), k. rappa (Sar.), lu’an

(Dusan), lesuan (Murut), kajatan (West Borneo).
Note. SFN 32194, a flowering collection from

swamps in S.E. Johore, differs from D. oblongifolia
DYER in possessing more coriaceous leaf and rufous

flocculent pubescent innovations and inflorescence,in

this resembling this species which is otherwise un-

known outside Borneo. Fruit are required to confirm

this record.

7. PARASHOREA

Kurz, J. R. As. Soc. Beng. Sc. 39, 2 (1870) 65; Burck, Ann. Jard. Bot. Btzg 6

(1887) 221; Heim, Rech. Dipt. (1892) 54; Brandis, J. Linn. Soc. Bot. 31 (1895)

103; Sloot. Bull. Jard. Bot. Btzg III, 8 (1927) 370; Foxw. Philip. J. Sc. 67 (1938)

316; Sym. Mai. For. Rec. 16 (1943) 97, f. 58 (map), 59-62; Ashton, Man. Dipt.

Brun.(1964)82; ibid. Suppl. (1968) 38; Meijer& Wood, SabahFor. Rec. 5 (1964)

190; Wang Hsie, Acta Phytotax. Sin. 15,2 (1977) 10,22, fig.; Ashton, Gard. Bull.

Sing. 31 (1978) 26; Smitinand, Thai For. Bull. (Bot.) 12 (1980) 54. — Fig. 54-59.

Large trees with large, rounded, slightly concave, hardly branched plank
buttresses. Crown dense, becoming dome-shaped or hemispherical, even, the

branchlets usually crowded towards the ends but not 'cauliflower' shaped; main

branches several to many, radiating from the bole apex (except in P. macro-

phylla). Bark surface distinctly mauve-grey to purplish, with narrow shallow

fissures, broad smooth or flaking flat ridges, and numerous conspicuous large

pale corky lenticels. Stipules linear to hastate, fugaceous. Leaves broadly

oblong-ovate, shortly acuminate; nerves scalariform, with subpersistent plicate

folding; no intermediate nerves; young leaves white beneath. Inflorescence

racemose (except P. macrophylla). Flower andfruit as in Shorea, but sepals in bud

± equal, very narrowly imbricate. Petals falling separately. Stamens 15, much

longer than ovary in bud; filaments short, dilated and compressed at base,

tapering abruptly and filiform below anthers; anthers narrowly oblong, with 4

pollen sacs, the inner 2 shorter than outer 2; appendage to connective hardly

exceeding anther apex, not reflexed, stout. Ovary small, + ovoid, shortly

pubescent, with or without a slender stylopodium; style as long as or longer than

ovary, filiform, glabrous. Fruit pedicel short. Fruit calyx lobeseither ± spatulate,
slender, thickened and saccate at the valvate base, frequently subequal, 3

somewhat larger than theother 2, or shorter than nut, equal; pushed apart by the

ripening nut. Nut large, globose, pubescent, verrucose-lenticellate; style remnant

short, indistinct. Germination as in Shorea, but with seedling leaves at first linear,

quite unlike the peltate sapling leaves.
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Distr. About 14spp:. southern Burma, Thailand,Indochina and S. China (Yunnan, Kwangsi); in Malesia: 10

spp., in Malaya, Sumatra, Borneo, the Philippines and intervening islands. Fig. 55.

Ecol. Local, sometimes abundant, in lowland Mixed and Semi-evergreen Dipterocarp forests, and

occasionally hills to 1400 m.

Uses. An important pale coloured light hardwood exported from the Philippines and N.W. Borneo.

KEY TO THE SPECIES

1. Fruit sepals shorter than nut, linear-lanceolate,subequal.

2. Leaves glabrescent,silvery stellate puberulent beneath;nerves to9 pairs (saplings excluded) 1. P. aptera

2. Leaves not as above, generally pubescent at least on nervation; nerves at least 10 pairs.

3. Leaves 7-15 by 3-3.6 cm, sparsely pubescent or glabrous beneath; tertiary nerves evident but not

prominent; petiole 9-12 mm long 2. P. densiflora

3. Leaves 12.5-18 by 6.5-9 cm, persistently scabrid pubescent beneath; tertiary nerves sharply prominent

beneath; petiole 14-18 mm long 3. P. globosa
1. Fruit sepals aliform, much longer than the nut, spatulate, unequal.

4. Leaves 30-50 by 16-24 cm, very large, white beneath, with 28-36 pairs of close straight nerves

4. P. macrophvlla
4. Leaves shorter than 20 cm, nerves less than 20 pairs.

5. Leaves (mature trees)glabrous, drying asdark beneath as above;plication obscure; nerves distant,arched,
elevated but slender and not prominent beneath; petiole long, slender, geniculate.

6. Leaves 6-9 by 3-4.5 cm; tertiary nerves distant, elevated beneath 5. P. parvifolia

6. Leaves 6-16 by 2.3-8 cm; tertiary nerves dense, obscure 6. P. stellata

5. Leaves longerthan 9 cm, silvery lepidoteor puberulent,dull beneath;plication subpersistent;nerves dense,

hardly arched, prominent beneath.

7. Stipule scars amplexicaul. Leaves broadly elliptic to ovate, base unequal.
8. Leaves glabrous beneath. Connectival appendagelonger than anther. Fruit sepals to 15 cm long

7. P. malaanonan

8. Leaves ± persistently pubescent beneath. Connectival appendageshorter than the anther. Mature fruit

sepals to 20 cm long 8. P. tomentella

7. Stipule scars short, descending. Leaves not as above.

9. Leaves 6-14 by 2.5-6 cm, glabrescent beneath as also the petiole; nerves to 12 pairs; petiole to 15 mm

long 9. P. lucida

9. Leaves 10-18 by 4-7 cm; nervation beneath and petiolescabrid pubescent; nerves 14-18 pairs; petiole

15-22 mm long 10. P. smythiesii

1. Parashorea aptera SLOOT. Bull. Jard. Bot. Btzg III,

8 (1927) 377, f. 3; Reinwardtia 5 (1961) 478.

Tall tree. Young twigs, buds, petiole, bracts out-

side, panicles, calyx parts of corolla exposed in bud

and ovary densely evenly + persistently buffpubes-

cent; nerves beneath sparsely ± caducously so. Twig

c. 2 mm 0 apically, much branched, + ribbed,

becoming smooth, terete, blackish; stipulescars short,

obscure. Bud to 6 by 4 mm, ovoid, acute; stipules

fugaceous, not seen. Leaves 7-17 by 2.8-6 cm, ovate-

lanceolate, coriaceous, + distinctly persistently pli-

cate, dull and + silvery stellate puberulent beneath;

base cuneate, apex to 1.5 cm long slender acuminate;

nerves 6-9(-10) pairs, ascending, rather straight,

slender but prominent and drying blackish beneath,

applanate above; tertiary nerves very slender, hardly

elevated, densely scalariform; midrib prominent

beneath, shallowly furrowed above; petiole 9-18 mm

long, geniculate. Panicle to 9 cm long, terminal or

axillary, singly or doubly branched, branchlets with 3

prominently pedicellate flowers; bracts to 4 by 3 mm,

elliptic. Flower buds to6 by 4 mm, ovoid; calyx, petals

and ovary densely hirsute. Sepals short, broadly

ovate-deltoid. Stamens slightly exceeding style at

anthesis; filaments compressed, broad, short,

attenuate; anthers lorate; appendages very short,

hardly exceeding the anthers; ovary small,ovoid; style

longerthan ovary, slender. Fruit pedicel to 3 mm long,

stout; sepals to 14 by 3 mm, subequal, linear-

attenuate, appressed to nut, incrassate at base. Nut to

2.5 cm 0, subglobose, apiculate, densely verrucose.

Distr. Malesia: Sumatra (Labuan Batu, E. coast;

Rawas, Palembang).

Ecol. Locally frequent below 70 m in lowland

forest on sandy soils on hills.

Vern. Mĕrantihorsik, ngĕrawan batu, mtrakunyti

lawang.

Note. Some sterile Sumatran collections may

represent the Malayan P. densiflora.

2. Parashorea densiflora SLOOT. & SYM. Gard. Bull. S.

S. 10 (1939) 373, pi. 24; SYM. Mai. For. Rec. 16(1943)

100, f. 59A, 60, 61. P. aptera (non Sloot.) Foxw.

Mai. For. Rec. 10 (1932) 243; Burk. Diet. (1935)

1664.

Large tree. Young twigs, petioles and leaves below

sparsely pubescent (West coastal Malaya) orglabrous

(E. coast), panicle and parts of perianth exposed in
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bud densely persistently palebrown pubescent, ovary

caducously so. Twig c. 3 mm 0, ribbed, pale to dark

brown; stipule scars pale, horizontal, persistent. Bud

c. 4 by 3 mm, ovoid; stipule to 12 mm long, linear,

fugaceous. Leaves 7-15 by 3-6.5 cm,elliptic to ovate,

coriaceous, + densely pale purplish stellate lepidote

beneath; base cuneate (if <X>-nerved) or obtuse to

subcordate (if few-nerved); acumen to 1 cm long,

tapering; nerves 10-20 pairs, stout and prominent

beneath, evident above, ascending, the basal pair

frequentlybranching laterally; tertiarynerves scalari-

form, sinuate, evident on both surfaces; midrib promi-

nent beneath, obscure and depressed above; petiole

9-12 mm long, stout. Panicle to 6 cm long, c. 3 mm 0,

stout, terminal or axillary, short, congested. Flower

buds to 6 by 4mm, ovoid-lanceolate;sepalslanceolate,

the 2 inner slightly the smaller, acuminate; petals

yellow, tinged purplish at base; stamens in 3 unequal

verticils; filaments short, compressed, tapering;
anthers oblong, the outer loculi sparsely setose;

appendage hardly exceeding anthers, stout; style
filiform, ± twice length of the ovoid ovary. Fruit

pedicel to 7 mm long, to 3 mm 0, expanding into the

receptacle; calyx lobes to 12 by 3 mm, subequal,

narrowly lorate, acute, becomingreflexed; nut to 3 cm

0, subglobose.

Distr. Malesia: Malaya (southern half and in

Pahang and Trengganu).

Ecol. Scattered in lowland dipterocarp forest

below 500 m.

Vern. Mĕrantipasir, tĕngkawangjantong.

Note. Collections from the Malayan East coast are

glabrescent, with somewhat smaller cordate fewer-

nerved leaves; more fertile collections are needed to

establish their status, as they are indistinguishable

from P. aptera when sterile.

3. Parashorea globosaSym. Gard. Bull. S. S. 10 (1939)

375; Mai. For. Rec. 16 (1943) 101, f. 60.

Large tree. Twig apices, leaf buds, stipules, petioles
and leaf nervation beneath ± densely ocherous to

rufous scabrid puberulent. Twig c. 3 mm 0, stout,

becoming rugulose; stipule scars short, somewhat

ascending, falcate. Budc. 4by 3 mm, ellipsoid,obtuse;

stipule to 23 by 6 mm, lanceolate. Leaf 12.5-18 by

6.5-9 cm, ovate-oblong, thickly coriaceous, rufous

Fig. 55. Densitymap ofParashorea KURZ in Malesia;
number of endemics above the hyphen, number of

non-endemics below it.

Fig. 54. Flower details in Parashorea malaanonan

(BLCO) MERR. A. Bud, B1. outersepal, B2. inner sepal,
both from inside, C1. stamens from outside, C2.

stamens from inside, D. pistil, all x 5 (PUASA 4643).
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beneath (mature trees); base subcordate; apex acute to

subacuminate; nerves c. 18 pairs, prominentbeneath,

evident above, spreading at leaf base, ascending
towards apex; tertiary nerves slender but sharply

prominent beneath, evident above;petiole I4-I8mm

long, stout. Panicles and flowers unknown. Fruit

sepals to 6 by 3 mm, lorate, obtuse; nut to 4 cm 0,

subglobose.

Distr. Malesia: Malaya (Perak), Sumatra (Labuan

Batu, E. coast).

Ecol. Rare, lowland dipterocarp forest on low-

lying land and up valleys at the margin of the plains.
Vern. Mĕrantipasir daun bĕsar.

4. Parashorea macrophylla Wyatt-Smith ex Ash-

ton, Gard. Bull. Sing. 19 (1962) 262, pi. 5; Ashton,

Man. Dipt. Brun. (1964)83, f. 11; ibid. Suppl. (1968)

38, pi. 8-9 (habit, bark). —
Parashorea sp. Browne,

For. Trees Sarawak & Brunei (1955) 128 — Fig. 56.

Young twig, leaf bud, stipule (outside, glabrous

within), petiole and inflorescence shortly densely

evenly persistently pale ocherous tomentose. Twig to

12 by 5 mm 0 apically, compressed, becoming terete,

smooth, amplexicaul; leaf scars large, elliptic, conspi-

cuous. Bud to 9 by 0.8 cm, linear, acute, pale
cream-brown. Stipule to 15 by 2.5 cm, linear, sub-

acute, caducous. Leaves alternate, 30-50 by 16-24 cm,

subchartaceous, oblong-elliptic, silvery to white

below, base subcordate, apex obtuse or shortly acu-

minate; nerves 28-36 pairs, dense, straight, curved

towards the margin, not silvery, with semi-persistent

interneural plicate folds; tertiary nerves slender, den-

sely scalariform, diagonal to nerves; midrib stout,

rounded beneath,slightly raised above;petiole3-5 cm

long, terete. Panicle to 16 cm long, terminal or

axillary, doubly or trebly branched; branches alter-

nate, branchlets cymose; bracts to 4 by 2.5 cm, ovate,

acute, cupped,amplexicaul, caducous, densely shortly
tomentose outside. Petals oblong, obtuse. Stamens

subequal; filaments short, deltoid; anthers narrowly

oblong, the inner pollen sacs somewhat the shorter;

appendageprominent,tapering, c. j length of anther.

Ovary conical, shortly pubescent, tapering into a

prominent narrowly cylindrical stylopodium. Fruit

subsessile; calyxpuberulent(more densely soat base),

glabrescent; 3 longer lobes to 22 by 1.8 cm, spatulate,

brittle, subacute, taperingto 6mm broad above the to

16 by 8 mm elliptic shallowly saccate base; fused at the

base toform an up to 8 mm deep, to 1 cm broad, cup at

the pedicel; 3 shorter lobes to 12 by 0.7 cm, linear,

unequal, taperingto 3 mm above the to 5 mm broad

and long more prominently saccate base. Nut to 2.5 by
1.2 cm, ellipsoid, densely buff tomentose; style rem-

nant to 6 mm long, linear.

Distr. Malesia: Borneo (Kapuas hinterland, Sar-

awak and Brunei).
Ecol. Moist clay rich soils in valleys and gulleys, on

and near river banks in inland areas, locallyabundant;
to 600 m.

Vern. Pĕran (Mai.), bilat (lb.).

5. Parashorea parvifolia Wyatt-Smith ex Ashton,

Gard. Bull. Sing. 19 (1962) 264, pi. 6; Ashton, Man.

Dipt. Brun. (1964) 85, f. 11, pi. 24 (stem); ibid. Suppl.

(1968) 38; Meuer & Wood, Sabah For. Rec. 5 (1964)

195, f. 23.

Young twig, leaf bud, stipule, petiole and panicle
sparsely shortly pale yellow-brown tomentose, cadu-

cous on twigs and petioles. Twig 1 mm 0 apically,

terete, smooth, glabrous, dotted with minute pale

round lenticels; stipule scars short, slender. Bud to 3

by 1 mm, narrowly lanceolate, acute. Stipule to 3.5

mm long, narrowly hastate, acute, fugaceous. Leaves

6-9 by 3-4.5 cm, elliptic to ovate, glabrous; base

broadly cuneate; acumen to 1.5 cm long, narrow to

caudate; nerves 8-10 pairs, slender, raised beneath,

curved, well spaced, at 50°-60°; tertiary nerves scalari-

form to subreticulate,widely spaced, c. 90° to nerves;

midrib slender,prominent beneath, depressedabove;

petiole 1-1.8 cm long, geniculate, pale. Panicle to 14

cm long, terminal or axillary, singly branched,

straight, pendant; bracts and bracteoles unknown.

Flower bud to 4.5 by 3 mm, ellipsoid, obtuse. Calyx
densely shortly grey-brown tomentose outside, gla-
brous within, lobes narrowly deltoid, subequal, sub-

Fig. 56. Stem-base and leaves of Parashorea macro-

phylla WYATT-SMITH ex ASHTON. Kuala Belalong,
Brunei (Photogr. G.H.S. WOOD, SAN 17377).
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acute, not adpressed to corolla in bud. Petals elliptic,
obtuse, shortly tomentose on parts exposed in bud,

pale cream. Inner 5 stamens slightly longer than the

others, reaching J length of style; filaments broad at

base tapering; anther narrowly oblong; appendage to

connective short, slightly extruding above anther.

Ovary subglobose, densely tomentose; style c. 3 times

length of ovary, filiform, shortly pubescent in the

basal j, otherwise glabrous. Fruit calyx puberulentat

base, glabrescent, becoming pushed apart by the

ripening nut; 3 longer lobes to 8.5 by 1.7 cm, broadly
spatulate, obtuse, to 3 mm broad above the to 7 mm

long unexpanded slightly thickened base; 2 shorter

lobes to 7.5 cm long, often only slightly smaller than

longer lobes, subequal. Nut to 1.5 by 1.3cm, ellipsoid,

obtuse, verrucose with pale lenticels, buff tomentose;

style remnant to 1 mm long, short.

Distr. Malesia: Borneo (N.E. of Rejang to Sabah,

Bulungan and Tidung).
Ecol. Local, in Mixed Dipterocarp forests on clay

rich soil, onridges in mountains to 1350 m, rarely on

river banks.

Vern. Urat mata bukit (Brun.), urat mata daun

kĕchil (Sabah), lantan kuning (Tidung).

6. Parashorea stellata Kurz, J. R. As. Soc. Beng. Sc.

39, 2(1870)66; PI Burma 1 (1877) 117; Pierre, For.

Fl. Coch. 3 (1889) t. 224; Brandis & Gilo in E. & P.

Pfl. Fam. ed. 1,3,6(1895)267;Brandis, J. Linn. Soc.

Bot. 31 (1895) 104, t. 2, f. 11-12; Indian Trees (1906)

70, fig.; Guerin, Fl. Gen. I.-C. 1 (1910) 388, f. 38;
Ridl. Agr. Bull. Str. F.M.S. 6 (1907) 170; Fl. Mai.

Pen. 1 (1922) 234; Troup, Silv. Ind. Trees 1 (1921) 134;
Foxw. Mai. For. Rec. 1 (1921) 70; ibid. 3 (1927) 63;

ibid. 10 (1932) 242; Gamble, Man. Ind. Timb. (1922)

83; Baker/ J. Bot. 62, Suppl. (1924) 11; Craib, Fl.

Siam. Enum. 1 (1925) 144; Heyne, Nutt. PI. ed. 1, 3

(1917)310; ibid. ed. 2 (1927) 1126; Lecomte, Bois de

l'lndochine (1926) 113; Sloot. Bull. Jard. Bot. Btzg

III, 8(1927) 373, f. 2, p.p.; Burk. Diet. (1935) 1664;

Ashton, Gard. Bull. Sing. 31 (1978) 26.— Shorea

stellata DYER, Fl. Br. Ind. 1 ( 1874) 304; KING, J. R. As.

Soc. Beng. 62, 2 (1893) 120. Shorea cinerea

FISCHER, Kew Bull. (1926) 460. P. lucida (non

(Miq.) Kurz) Sloot. Kew Bull. (1927) 372,/>./>.; Sym.

Mai For. Rec. 16 (1943) 102, f. 598, 60, 62. P.

poilanei TARDIEU. Not. Syst. 10, 3 (1942) 136.

Medium-sized or large tree. Panicles, floral ovary

and sepals outside densely greyish puberulent,ovary

and sepals glabrescent in fruit; leaf undersurface +

silvery lepidote; parts otherwise glabrous. Twig
_

1-2

mm 0, slender, ribbed along the leaf traces, glabres-

cent; stipule scars short, pale, horizontal. Buds to 2 by

2 mm, small, ellipsoid, obtuse; stipule to 1.5 cm long,

linear, fugaceous. Leaf 6—16 by 2.3-7 cm, lanceolate,

thinly coriaceous; base cuneate; acumento 1 cm long,

tapering; nerves 8-12 pairs, very slender, elevated

beneath, obscure above, steeply ascending, frequently
sinuate and obscurely branching; tertiary nerves very

slender, evident but hardly elevated, densely scalari-

form; midrib prominentbeneath, shallowly depressed

and obscure above; petiole (10-) 12-30 mm long,

slender, smooth. Panicle to 15 cm long, terminal or

axillary, slender, lax, many-flowered, doubly

branched;branchlets to2 cm long,bearing to7 secund

flowers. Flower buds to2 by 2 mm, small, subglobose;

sepals ovate, subequal, acute; corolla white; stamens

subequal, yellow; filaments short, broad, compressed;

anthers linear-oblong; appendages short, slightly
exceeding anthers; ovary subglobose, densely pubes-

cent; style columnar, c. ljx length of ovary. Fruit

pedicel to 3 mm long, to 2 mm 0, expanded into

receptacle; calyx lobes to 11 by 1.8 cm. subequal.

spatulate,obtuse, ascending, c. 3 mm broad above the

narrow thickened base; nut to 2 by 1.5 cm, ellipsoid,
crowned by an up to 4mm long filiform tapering style
remnant.

Distr. Southern Burma, Thailand, Indochina, and

in Malesia: Malaya (Trengganu and Perak north-

wards).

Ecol. Frequent in lowland and hill evergreen

dipterocarp forests in seasonal areas, especially in

valleys, to 650 m.

Vern. Gĕrutu gĕrutu.

Note. Collections cited from Sumatra belong cor-

rectly to P. lucida.

7. Parashorea malaanonan (Blco) Merr. Sp. Blanc.

(1918) 271; En. Philip. 3 (1923) 100; Reyes, Philip. J.

Sc. 22 (1923) 330; Sloot. Bull. Jard. Bot. Btzg III, 8

(1927) 375; in Merr. PI. Elm. Born. (1929) 202; Sym.

Gard. Bull. S. S. 9 (1938) 334, pi. 21; Browne, For.

Trees Sarawak & Brunei (1955) 128; Ashton, Man.

Dipt. Brun. (1964) 84, f. 11; ibid. Suppl. (1968) 38;

Meijer & Wood, Sabah For. Rec. 5 (1964)

192.— Mocanera malaanonan BLCO, Fl. Filip. (1837)

858. — Dipterocarpus malaanonan Blco, Fl.Filip. ed

2(1845)312; ibid. ed. 3, 2 (1878) 214; DC. Prod. 16, 2

(1868) 614.— Shorea malaanonan Bl. Mus. Bot.

Lugd.-Bat. 2 (1852) 34; Walp.Ann. 4 (1857)338; DC.

Prod. 16, 2 (1868) 631; F.-Vill. Nov. App. (1880) 21;

Brandis, J. Linn. Soc. Bot. 31 (1895) 103; Merr. &

Rolfe, Philip. J. Sc. 3 (1908) Bot. 115; Whitford,

Bull. Bur. For. Philip. 10 (1911) 64; Foxw. Philip. J.

Sc. 6(1911) Bot. 270; ibid. 13 (1918) Bot. 189.— P.

plicata Brandis, J. Linn. Soc. Bot. 31 (1895) 104;

Merr. & Rolfe, Philip. J. Sc. 3 (1908) Bot. 114;

Foxw. Philip. J. Sc. 6 (1911) Bot. 280; ibid. 13(1918)
Bot. 194; ibid. 67 (1938) 317; Whitford, Philip. J. Sc.

6(1911) Bot. 64. — Fig. 54, 57, 58.

Young twig, leaf bud, stipule, petiole and panicle
shortlysparsely pale brown tomentose, glabrescenton

petiole. Twig to 1.5 mm 0 apically, terete, becoming

glabrous, dotted with minute pale round lenticels;

stipulescars thin,pale, amplexicaul. Bud to 6 by 2 mm,

lanceolate to subfalcate, acute. Leaves 9-15 by 3.5-7.5

cm, elliptic to ovate, greyish beneath, glabrous; base

obtuse to broadly cuneate, subequal; acumento 1 cm

long, acute; margin undulate; nerves 9-14 pairs,

straight, with + prominent interneural plicate folds,

curved at the margin, prominent beneath; tertiary

nerves slender, scalariform, sinuate, at 90°; midrib
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prominent beneath, slightly raised above; petiole
1.2-2 cm long, slightly geniculate. Panicle to 18 cm

long, terminal or axillary, terete; doubly branched,

branchlets to 4 cm long, bearing to 3 flowers;
bracteoles to 12 by 6 mm, oblong, obtuse, densely

pubescent outside, glabrous within. Bud to 14 by 8

mm, large. Flowers cream. Calyx densely brown-buff

pubescent outside, more sparsely so near the apex

inside; 3 outer lobes narrowly deltoid acute, 2 inner

lobes somewhat shorter, narrower. Petals hastate,

acute, densely tomentose outside, glabrous within.

Stamens subequal; filaments short, broad at base.

Fig. 57. Parashorea malaanonan (BLCO) MERR. a. Older sterile twig, b. younger sterile twig, c. fruit, d. nut, all x ½
(a A 281, b A 335, c-d A 3602).



DIPTEROCARPACEAE (AshtOn) 3851982]

tapering; anthers linear, about twice length of fila-

ment; inner pollen sacs shorter, narrower, than outer;

appendageto connective longer than anther, reaching
to style apex, stout at base, tapering and slender in the

apical half, erect. Ovary ovoid, shortly pubescent;

stylopodium slender, tapering into style, shortly
pubescent; style filiform, glabrous, c. 4 times length of

ovary. Fruit pedicel to 4 mm long, broadening into

base of fruit. Fruit calyx puberulent to glabrescent,
more densely pubescent at base; 3 longer lobes to 16

by 1.7 cm, narrowly spatulate, subacute, to c. 3 mm

broad above the to 5 by 4 mm deltoid shallowly
saccate thickened base; shorter lobes to 10by 0.7 cm,

linear, similar at base or somewhat narrower. Nut to

1.7 by 1.4 cm, ellipsoid, obtuse, verrucose; style
remnant to 6 mm long, linear, tomentose.

Distr. Malesia: Borneo (Brunei to Sabah, S. E. to

Berau and Nunukan), Philippines.

Ecol. Abundant in lowlands of Philippinesand E.

Sabah, rare in W. Sabah, Brunei and N.E. Sarawak,
recorded to 1300 m.

Uses. The most important plywood, decking and

light construction timber exported from its region.

Vern. Urat mata, urat mata daun lichin (Borneo),

bagtican, lauan (Philippines generally),apnit (Polillo,

Tayabas, Catanduanes, Camarines, Albay, Sorso-

gon), bayucan (Nueva Ecija, Laguna), binaliuan

(Bulacan), danlig (Tayabas, Masbate, Occidental

Negros), malaanonang (Laguna), mayatas (Polillo),
tacuban (Camarines).

8. Parashorea tomentella (SYM.) MELJER, Acta Bot.

Neerl. 12 (1963) 320; MEIJERR & WOOD, Sabah For.

Rec. 5 (1964) 199, f. 25. — P. malaanonan var.

tomentella SYM. Gard. Bull. S. S. 9 (1938) 338, pi.
22. — P. sp. Thomas, Mai. For. 4 (1935) 131, p.p.;

SYM. ex DESCH, Mai. For. Rec. 12 (1936) 33. —Fig.
59.

Large tree. Young twigs, buds, leaf undersurface,

petioles, panicles, bracts outside, calyx parts of co-

rolla exposed in bud and ovary densely evenly +

persistently pale tawny pubescent. Twig c. 3 mm 0

apically, much branched, ribbed, becoming terete,

smooth, darkbrown; stipulescars slender, horizontal,

amplexicaul. Bud to 10 by 4 mm, lanceolate, acute;

stipule to 16 by 6 mm, narrowly lanceolate. Leaves

(BLCO) MERR. a. Flowering twig, b. apex of twig with terminal bud, both x ½

(NOOTEBOOM 1135).

Fig. 58. Parashorea malaanonan
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10-20 by 5-10 cm, subcoriaceous, subpersistently

plicate, dull but not silvery beneath; margin fre-

quently narrowly subrevolute; base obtuse to subcor-

date, subequal (peltate in young trees and saplings);

apex subacute or to 1 cm long, broadly acuminate;

nerves 11-13 pairs, ascending, prominent beneath,

somewhat arched; tertiaries densely scalariform, evi-

dent and slightly elevated beneath; midrib stout and

prominentbeneath, elevated above;petiole 15-25 mm

long, c. 3 mm 0, stout, hardly geniculate.Panicle to 13

cm long, singly or doubly branched, the branchlets

bearing to 3 flowers;bracts to 10 by 4 mm, lanceolate.

Flower buds to 15 by 10 mm, broadly lanceolate,

flowers very large; sepals narrowly deltoid; stamens

somewhat shorter than style; filaments compressed,

tapering; anthers oblong-linear; appendages some-

what longer than anthers, stoutly acicular; ovary

small, ovoid; style columnar, c. 5 times length of

ovary, stout, puberulent but for the apical Fruit

pedicel c. 3 mm long; sepals aliform, 3 longer lobes to

20 by 2.3 cm, spatulate, obtuse; 2 shorter lobes to 10

by 0.8 cm, lorate, acute; nut to 2 cm 0, subglobose,

verrucose, apiculate.

Distr. Malesia: N. E. Borneo (Sangkulirang to

Sandakan).

Ecol. Mixed Dipterocarp forest on flat and undu-

lating land below 200 m. Common.

Vern. Urat mata beludu.

Parashorea tomentellaFig. 59. Stem-base of (SYM.) MEIJER. Sabah, Tawau, Kalabakan; GANI behind buttress

(Photogr. G.H.S. WOOD, NOV. 1955; SAN 17266).
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Note. Sterile and fruiting collections from the

Philippines resembling this species were cited by
FOXWORTHY under P. warburgii BRANDIS, regarded
here as species dubium. Without flowering collection

their identityremains obscure.

9. Parashorea lucida (MIQ.) KURZ, J. R. As. Soc.

Beng. Sc. 39,2(1870)66; BURCK, Ann. Jard. Bot. Btzg

6 (1887) 221; BRANDIS, J. Linn. Soc. Bot. 31 (1895)

104; HEYNE, Nutt. PI. ed. 1, 3 (1917) 310; ed. 2 (1927)

1126; SLOOT. Bull. Jard. Bot. Btzg 111, 8 (1927) 372,

p.p.; Ashton, Man. Dipt. Brun. Suppl. (1968) 38, in

nota sub P. smythiesii; Gard. Bull. Sing. 31 (1978)

27. Shorea lucida MIQ. Sum. (1862) 487, 191; DC.

Prod. 16, 2 (1868) 631; WALP. Ann. 7 (1868)

379. Shorea subpeltata MIQ. Sum. (1862) 488, 191;

DC. Prod. 16,2 (1868) 632; WALP. Ann. 7 (1868) 379;

BURCK, Ann. Jard. Bot. Btzg 6 (1887)219; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 103. P. stellata (non

KURZ) SLOOT. Bull. Jard. Bot. Btzg 111, 8 (1927) 373,

p.p.

Large tree. Young twigs, buds, petioles, panicles,

bracts outside, calyx, parts of corolla exposed in bud

and ovary densely evenly + persistently buff pubes-

cent; nerves beneath sparsely + caducously so. Twig

c. 2 mm 0 apically, + ribbed, becoming smooth,

blackish, terete: stipule scars short, pale, horizontal.

Bud to 4 by 2 mm, ovoid-apiculate;stipules to 5 by 3

mm, narrowly ovate, acute. Leaves 6-14 by 2.5-6.5

cm, ovate-lanceolate to elliptic, thinly coriaceous, ±

distinctly persistently plicate, dull and + silvery

stellate beneath; base broadly cuneate to occasionally

cordate, subequal; acumen to 1 cm long; nerves 9-12

pairs, slender but prominent beneath,rather straight,

dense; tertiary nerves densely scalariform, very

slender but distinct beneath; midrib prominent

beneath, shallowly furrowed to elevated above; petiole

10-20 mm long, hardly geniculate. Panicle to 12 cm

long, slender, terminal or axillary, singly branched,

the branchlets bearingto 6 + secund flowers; bracts to

4 by 3 mm, elliptic. Flower bud to 7 by 4 mm,

lanceolate; sepals narrowly deltoid; stamens shorter

than style; filaments broad, compressed, tapering,

short; anthers lorate-oblong; appendages acicular,

prominent and longer than anthers; ovary small,

ovoid, surmounted by a distinct tapering somewhat

longer stylopodium; style twice as long as ovary and

stylopodium, filiform, somewhat expanding distally.
Fruit pedicel to 3 mm long, broadening into recepta-

cle; sepals aliform, unequal; 3 longer lobes to 8 by 1.7

cm, spatulate,obtuse; 2 shorter lobes to 7.5 by 0.8 cm,

narrow; nut to 2.5 cm 0, subglobose or ovoid,

apiculate, densely verruculose.

Distr. Malesia: Sumatra (central E. & W. of

Barisan range), Borneo (CentralKalimantan,Central

and N. E. Sarawak).

Ecol. Mixed Dipterocarp forest on hills, to 700 m.

Vern. Itjap,katoeka, damar laut,d. surantih, d. tyirik

ayam, mĕranti hitam (Sumatra), meruyun (Iban).

10. Parashorea smythiesii WYATT-SMITH ex ASHTON,

Gard. Bull. Sing. 19 (1926) 266, pi. 7; Ashton, Man.

Dipt. Brun. (1964) 86, f. 11, pi. 23; ibid. Suppl. (1968)

38, p.p.\ Meuer & Wood, Sabah For. Rec. 5 (1964)

197, f. 24.

Young twig, leaf bud, stipule, petiole and panicle
sparsely shortly pale yellow-brown tomentose, cadu-

cous on twigs and petioles. Twig 1 mm 0 apically,

terete, smooth, glabrous, dotted with minute pale
round lenticels; stipule scars short, slender. Bud to 3

by 1 mm, narrowly lanceolate, acute. Stipule to 3.5

mm long, narrowly hastate, acute, fugaceous. Leaves

6-9 by 3-4.5 cm, elliptic to ovate, glabrous; base

broadly cuneate; acumen to 1.5 cm long, narrow to

caudate; nerves 8-10 pairs, slender, raised beneath,

curved, well spaced, at 50°-60°; tertiary nerves scalari-

form to subreticulate, widely spaced at c. 90° to

nerves; midrib slender,prominentbeneath, depressed

above;petiole 1-1.8 cm long, geniculate, pale. Panicle

to 14 cm long, terminal or axillary, singly branched,

straight, pendent; bracts and bracteoles unknown.

Flower bud to 4.5 by 3 mm, ellipsoid, obtuse. Calyx

densely shortly grey-brown tomentose outside, gla-

brous within; lobes narrowly deltoid, subequal, suba-

cute, not adpressed to corolla in bud. Petals elliptic,

obtuse, shortly tomentose on parts exposed in bud,

cream. Inner 5 stamens slightly longerthan the others,

reaching J length of style; filaments broad at base,

tapering; anther narrowly oblong; appendage to

connective short, slightly protruding above anther;

ovary subglobose, densely tomentose; style c. 3 times

length of ovary, filiform, shortly pubescent in the

basal 3, otherwise glabrous. Fruit calyx glabrescent,

puberulent at base, becoming pushed apart by the

ripening nut; 3 longer lobes to 8.5 by 1.7 cm, broadly

spatulate, obtuse, to 3 mm broad above the to 7 mm

long unexpanded slightly thickened base; 2 shorter

lobes to 7.5 cm long, often only slightly smaller than

longer lobes, subequal. Nut to 1.5 by 1.3cm, ellipsoid,

obtuse, verrucosewith pale lenticels, buff tomentose;

style remnant to 1 mm long, short.

Distr. Malesia: Borneo (Rejang hinterland east-

wards and northwards to Sabah and Tidung).

Ecol. Scattered in Mixed Dipterocarp forest on

clay rich soils, on moist lower slopes, and hillsides to

1000 m.

Vern. Mĕruyun (Iban), urat mata batu, Ural mala

daun put eh.

Doubtful

Parashorea warburgii Brandis, J. Linn. Soc. Bot. 31

(1895) 105; Foxw. in Elmer, Lean. Philip. Bot. 6

(1913) 1954; Philip. J. Sc. 13 (1918) Bot. 194; ibid. 67

(1938) 318; Merr. En. Philip. (1923) 100.

Described from a collection of Warburg from

Mindanao, Philippines, consisting of a single fruit

undistinguishablefrom those of P. malaanonan. FOX-

WORTHY associated the name with pubescent-leaved
forms from the Philippines otherwise resembling P.

malaanonan thoughthese may representP. tomentella

of Borneo (q.v.).
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8. NEOBALANOCARPUS,gen. nov.

Large tree with tall stout buttresses. Leaves penninerved, unequal-based, with

scalariform tertiary nerves. Inflorescence paniculate. Flowers medium-sized,

secund; stamens 15, glabrous, with slender tapering filaments and linear-oblong
anthers bearing rudimentary appendages; ovary ovoid, with long slender style.

Fruit sepals short, subequal; pericarp splitting into 3 equal valves at germination;

cotyledons very unequal; first 4-5 seedling leaves in a whorl.

Distr. Monotypic. Peninsular Thailand (Pattani) and Malesia: Malaya.

Note. The possession of short equal fruit sepals, in the presence of a unique androecium structure deprives

this single species from the sole character by which it could be allotted to the genera

ASHTON, Gard. Bull. Sing. 31 (1978) 27. — Balanocarpus (non Bedd.) King, p.p.,

BRANDIS, p.p., RIDL.,/>./>., HEYNE, p.p., Foxw.,p.p., SYM. (1934) 21, p.p., (1943)
147— Fig. 60, 61.

Calyx in fructu ut in Balanocarpus BEDD. (Hopea ROXB. pro parte), floribus

maximus antheris lineare-oblongis appendiculatis facile differt.

Shorea or Hopea,

underliningthe close affinity between these genera. The generalappearance of tree and foliageand especially the

inflorescence, fruit embryo and mode of germination, suggests that this unsatisfactory genus bears very close

affinity with Hopea sect, subsect. Hopea; the linear anthers are approachedby those of.H. plagata(BLCO) VIDAL,

though there the appendage is acicular and prominent.

1. Neobalanocarpus heimii (KING) ASHTON, Gard.

Bull. Sing. 31 (1978) 27. Balanocarpusheimii KING,

J. R. As. Soc. Beng. Sc. 62, 2 (1893) 133; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 110; BURN-MURDOCH, Agr.

Bull. Str. & F.M.S. 7 (1908) 386; Trees and Timbers

(1911) 3, fig.; BURK. J. Str. Br. R. As. Soc. 81 (1920) 3;

J. Mai. Br. R. As. Soc. 1 (1923) 218; Diet. (1935) 204;

RIDL. Fl. Mai. Pen. 1 (1922) 247; HEYNE, Nutt. PI. ed.

(KING) ASHTON. a. Habit, b. immature fruits, both x ½ (a KEP 69424, b KEP

69415).

NeobalanocarpusheimiiFig. 60.
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2 (1927) 1128; Foxw. Mai. For. Rec. 1 (1921) 64; ibid.

3 (1927) 53; ibid. 8 (1930) 10; ibid. 10 (1932) 149; J.

Mai. Br. R. As. Soc. 5 (1927) 399; Strugnell,ibid. 9

(1931) 24; Sym. Gard. Bull. S. S. 8 (1934) 27; Mai. For.

Rec. 16 (1943) 147, f. 80-82; Corner, Ways. Trees

(1940) 210; Smitinand, Thai For. Bull. (Bot.) 12

(1980)23.—Balanocarpus wrayiKING, J. R. As. Soc.

Beng. Sc. 62, 2 (1893) 134.
„. __. , _ , , ._ ..

Balanocarpus acu-

minatus (non Brandis) Heim, Ass. Fr. Adv. Sc.

Besangon 1893 (1894) 560, t. 4. — Pierrea penangiana

HEIM ex BRANDIS, J. Linn. Soc. Bot. 31 (1895) 110,

nomen in syn. Fig. 60, 61.

Very large flaky barked buttressed tree. Twigs,
midrib above, petioles and sepals outside caducous

puberulent, leaf buds and panicles persistently so,

parts of petalsexposed in bud denselybuff pubescent.
Twig c. 2 mm 0 apically, ribbed, becoming smooth,

dotted with minute pale lenticels; stipule scars linear,

horizontal. Buds small, ovoid; stipules to 12mm long,

narrowly lorate, spreading, fugaceous. Leaves 7-17 by
2.3-5 cm, lanceolate-falcate, coriaceous; base un-

equal, cuneate to obtuse; acumen to 1.5 cm long,

tapering;nerves 9-12 pairs, ascending, arched, promi-

nent beneath, narrowly depressed above, the basal

nerve on the broader (adaxial) side frequently with

prominent lateral branchlets; tertiary nerves subreti-

culate, slender but prominently elevated beneath,

obscure above;petiole 5-10 mm long, short. Panicle to

9 cm long, terminal or axillary, singly branched;

branchlets to 2.5 cm long, bearing to 7 flowers. Flower

buds to4 by 3 mm, ovoid; sepalsbroadly ovate, acute,

subequal, corolla pale greenish yellow; stamens 15,

subequal; filaments tapering, long; anthers linear-

oblong, appendages rudimentary; ovary ovoid, gla-

brous, surmounted by a filiform style twice its length.
Fruit pedicel to 2 mm long, to 3 mm 0, stout, inserted

on a + impressed receptacle base; calyx lobes to 20by

18 mm, subequal, ovate, thickened, saccate, adpressed

to the base of the nut; nut to 5.5 by 2.5 cm,

oblanceolate, cylindrical, shortly apiculate, lustrous.

Distr. Peninsular Thailand (Pattani) and in Male-

sia: Malaya.

Ecol. Widespread in Mixed Dipterocarp forest

below 1000 m, especially on undulating land on well

drained friable soils.

Uses. The heavy durable timber used tobe the best

known in Malaya and the 'standard by which other

timbers are judged' (Symington). Now largely re-

placed owing to the introduction of modern preserva-

tive techniques.
Vern. Chĕngal, chĕngai, c. tĕmbaga, c. batu, c.

bunga, c. dĕdap,c. mas, c. kĕmunting, c. labu,

c. siput,

c. sabut,

c. tĕmbaga, c. tĕmpurang.

Note. The young leaves are bronze. Abnormal

meiosis was observed by JONG & LETHBRIDGE (Notes
R. Bot. Gard. Edinb. 27, 1967, 175).

Fig. 61. Neobalanocarpusheimii (KING) ASHTON. A. Bud, B1. outer sepal, B2. inner sepal, C. petal, D. stamens

from outside, E. pistil, all x 10 (KEP 94605).
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Fig. 62. Hopea beccariana BURCK. a. Floweringbranch, x 2/3. — H. dryobalanoides

fruit, d. nut, all x 2/3 (a SAN 30641, b-d BRUN 3179).

MIQ. b. Fruiting branch, c.
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9. HOPEA

Roxb. PI. Corom. 3 (1811) 1,nom. gen. cons., non L. 1767; ENDL. Gen. PI. (1840)

1014, ‘Hoppea’; DC. Prod. 16, 2 (1868) 632; DYER, FL. Br. Ind. 1 (1874) 308;

BURCK, Ann. Jard. Bot. Btzg 6 (1887) 235; HEIM, Rech. Dipt. (1892) 59, incl. sect.

Hancea (PIERRE) HEIM, I.e. 62; Brandis, J. Linn. Soc. Bot. 31 (1895) 53; Foxw.

Philip. J. Sc. 67 (1938) 273; Sym. Mai. For. Rec. 16 (1943) 108, f. 67 (maps);

Ashton, Gard. Bull. Sing. 20 (1963) 254; Man. Dipt. Brun. (1964) 89; ibid. Suppl.

(1968) 37; Meijer & Wood, Sabah For. Rec. 5 (1964) 203; Gutierrez, Act.

Manill. 4A, 2 (1968) 3; Ashton, Blumea 20 (1972) 359; Gard. Bull. Sing. 31 (1978)

28; Smitinand, Thai For. Bull. (Bot.) 12 (1980) 42. — Neisandra RAFIN. Sylv.
Tellur. (1838) 163. — Petalandra HASSK. Cat. Hort. Bog. (1858) 104. — Balano-

carpus Bedd. For. Man. Bot. (1873) 236 bis; Heim, Rech. Dipt. (1892) 77, pro sect.

Sphaerocarpae HEIM, I.e.; SYM. Mai. For. Rec. 16 (1943) 147, p.p. — Hancea

PIERRE, For. Fl. Coch. 4(1891).?W61. 244. —Pierrea HEIM, Bull. Mens. Soc. Linn.

Paris 2 (1891) 958, nom. gen. cons., non HANCE, 1877. — Dioticarpus DUNN, Kew

Bull. (1920) 337. — Pierreocarpus RIDL. ex SYM. Gard. Bull. S. S. 8 (1934) 30,

nomen in syn. — Fig. 12-13, 62-76.

Small or medium-sized, occasionally large, trees; bole usually tapering,

frequently branching low; buttresses usually thin, sometimes thick; stilt roots and

flying buttresses sometimes present; crown, in small species, persistently lanceo-

late, monopodial, the branches ± horizontal and pendent; becoming densely

evenly hemispherical in large trees, with many small straight branches radiating
from the bole apex. Bark surface at first smooth, chocolate and grey mottled,

hoop-marked; remaining so or becoming cracked and flaked, or fissured. Parts

with or without indumentum of broad or narrow lobed hairs. Twigs slender,

usually branching horizontally; stipule scars small, inconspicuous. Stipules

linear, fugaceous (subpersistent in saplings). Leaves small or medium-sized, or

narrowly oblong, large; nerves (see Fig. 64a) either scalariform, with scalariform

tertiaries, or 'dryobalanoid' with ± indistinct nerves, and with many equally

prominent, but more or less shorter, secondaries, and indistinct reticulate

tertiaries, superficially resembling those of Dryobalanops; or intermediate

between these two types: 'subdryobalanoid', with more prominent reticulate or

partially scalariform tertiaries, more prominent nerves, and fewer, shorter,
intermediates. Petiole never geniculate. Inflorescence paniculate, slender, ter-

minal or axillary. Flower buds small, ovoid or rarely globose. Sepals imbricate; 2

outer ovate, ± obtuse, thickened; 3 inner suborbicular, frequently mucronate,

thin at the margins. Petals oblong, connate at base and falling in a rosette.

Stamens 10, 15 or up to 38 (H. plagata), in 1-3 verticils or irregular, falling with

the petals; filaments broad and compressed at base, tapering medially and

filiform below the anthers, anthers subglobose, tapering apically, latrorse; with 4

pollen sacs, the outer pair somewhat the larger; appendage to connective usually

at least twice as long as anther, slender, glabrous or minutely glandular
tuberculate. Ovary glabrous or tomentose, ovoid and with indistinct stylopodium
marked by a ring of hairs at the apex of the ovary, or with a distinct stylopodium
and hence pyriform, hour-glass-shaped, or cylindrical; style long or short,
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glabrous; stigma minute (except H. ferrea). Fruit relatively small: 2 outer fruit

calyx lobes prolonged, spatulate; 3 inner lobes short, or 5 short, subequal; lobes

thickened and saccate at base. Nut ovoid, usually glabrous, with a distinct apical

stylopodium ifpresent in the flower. Pericarp splitting atgermination into 3 valves

(H. pachycarpa) or irregularly; cotyledons photosynthetic, subequal; first pair of

leaves opposite, followed by spiral leaves or an initial whorl of 3; branching of

sapling mainly at initiation of each period of growth by leader, hence appearing

pagoda-like.

Distr. About 102 spp. in Ceylon, Andamans,South and East India, Burma, Thailand,Indochina,continental

S. China (Yunnan, Kwangsi, S. Kwantung), Hainan, and 84 spp. throughout Malesia except the Lesser Sunda

Islands. Fig. 65.

Ecol. Main canopy or understorey, rarely emergent, trees of lowland evergreen forests; and also

semi-evergreen forests where there are more species, many of them local endemics, than any other dipterocarp

genus. Several are semi-gregarious, several riparian.

Uses. Though some of the larger species provide a heavy durable construction timber few are common

enough tobe importanteconomically. Several species in sect. subsect. Dryobalanoidesproduce a clear crystalline

resin, damar mata kuching, that was formerly a valuable article of commerce.

Notes. Though apparently natural groupings whose typical members are at once recognisable, the

Hopea sect. Dryobalanoides MIQ. All x 10. Sepals drawn from inside.
— H. myrtifoliaFig. 63. Flower details in

MIQ. A. Bud, A 1. outer sepal, A2. inner sepal, A3. stamens from outside, A4. pistil. —H. ferrugineaPARIJS. B1.

H. beccariana BURCK. C1. Outer sepal, C2.Outer sepal, B2. inner sepal, B3. stamens from inside, B4. pistil. —

inner sepal, C3. stamens from outside, C4. pistil. — HEIM. D3. Stamens, from outside, D4. pistil (A KEP

99627, B A 4342, C KEP 76753, D BECCARI 2504).

H. dyeri
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subsections and evensections of this genus are ill-defined in that several species share certain characters from

more than onesection, in marked contrast with the infragenericgroupings ofthe closely allied genus Shorea. See

for a discussion about the subdivision of the genus accepted here ASHTON, Gard. Bull. Sing. 20 (1963) 254.

Pollination in those examined appear to be effected by thrips. Triploidy is known in both emergent (H.

odorata), main canopy (H. beccariana) and understorey species (H. subalata). Either or both these factors may

explain the high degreeoflocal endemism in the understorey subsections Sphaerocarpae and Pierrea, and the

curious local diversification in New Guinea.

SUBDIVISION OF HOPEA IN MALESIA

1. Leaf nervation truly dryobalanoid.Spp. 1-26 . Sect Dryobalanoides subsect. Dryobalanoides

1. Not so.

2. Ovary and stylopodium not constricted between.

3. Flowers remote on raceme; bracts subpersistent. Spp. 27-39

Sect. Dryobalanoidessubsect. Sphaerocarpae
3. Flowers dense on raceme; bracts fugaceous. Spp. 40-70 Sect. Hopea subsect. Hopea

2. Ovary and stylopodiumhour-glass-shaped, distinctly constricted. Spp. 71-84

Sect. Hopea subsect. Pierrea

KEY TO THE SPECIES

1. Leaf nervation truly dryobalanoid.Fig. 67. Spp. 1-26.

1. Sect. Dryobalanoides la. subsect. Dryobalanoides
2. Ovary without distinct stylopodium.

3. Midrib obscurely depressed above.

4. Ovary glabrous.

5. Twig pubescent 1. H. pubescens

5. Twigs glabrous 2. H. foxworthyi
4. Ovary pubescent 3. H. quisumbingiana

3. Midrib evident, + elevated above.

6. Shorter fruit sepals exceeding nut and + enclosing it.

7. Leaf marginrevolute.

8. Leaf 5-9 by 2-7 cm, thinly coriaceous; stamens 15-18 4. H. cernua

8. Leaf 11-16 by 6-10 cm, thickly coriaceous; stamens 15 5. H. coriacea

7. Leaf marginapplanate.

9. Fruit pedicel to 7 mm long, calyx lobes tuberculate 6. H. longirostrata

9. Fruit pedicel to 2 mm long; calyx lobes not as above.

10. Main nerves with axillary domatia, the basal pair not longer than the rest; fruit pendent

7. H. sulcata

10. Main nerves without axillary domatia, the basal pair very long and continuing along 2/3 of the

margin; fruit erect on panicle 8. H. fluvialis

6. Shorter fruit sepals shorter than nut and not concealing it.

11. Nerves very many, indistinct.

12. Leaf base cuneate 9. H. mengerawan

12. Leaf base obtuse 10. H. micrantha

11. Nerves less than 13 pairs.

13. Nerves c. 6 pairs, fruit calyx lobes short, subequal 11. H. kerangasensis
13. Nerves more than 8 pairs, fruit calyx lobes unequal, 2 long and aliform.

14. Nut to 15 mm long, cylindrical 12. H. vesquei
14. Nut shorter than 11 mm, ovoid.

15. Fruit sepals to 6.5 by 1.5 cm; midrib acutely elevated on both surfaces, drying black

13. H. dryobalanoides

15. Fruit sepals to 4 by 0.8 cm; midrib not acute below, not drying black.

16. Leaf base unequal; twig apices glabrescent.

17. Flower bud to 6 by 3 mm, relatively large; panicle glabrous 14. H. malibato

17. Flower bud less than 3 mm; panicle + puberulent.

18. Leaves small, petiole less than 13 mm long; panicle less than 2 cm long . 15. H. johorensis

18. Leaves broadly ovate, petiole 12-17 mm long; panicle to 6 cm long . .16. H. latifolia

16. Leaf base equal; twig apices persistently pubescent 17. H. ferruginea
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2. Ovary with distinct stylopodium.

19. Midrib above obscure, depressed.

20. Main nerves very many, c. 18 pairs 18. H. pierrei

20. Main nerves at most 10 pairs.

21. Young parts sericeous 19. H. inexpectata

21. Young parts glabrous 20. H. griffithii
19. Midrib evident above.

22. Stamens 10 21. H. treubii

22. Stamens 15.

23. Ovary and stylopodium pyriform; nerves at most 12 pairs.

24. Petiole c. 15 mm long, leaf broadly ovate 22. H. beccariana

24. Petiole shorter than 10 mm, leaf narrowly ovate-lanceolate 23. H. dyeri

23. Ovary and stylopodium cylindrical; nerves at least 13 pairs, 13-16 pairs.

25. Twigs and petioles pubescent 24. H. myrtifolia

25. Twigs and petioles glabrous.
26. Leaves applanate 25. H. pedicellata

26. Leaves prominently revolute at least at base 26. H. altocollina

1. Leaf nervation not truly dryobalanoid.Compare fig. 64a & c.

27. Ovary and stylopodium not constricted between.

28. Flowers remote on raceme; bracts subpersistent, corolla dark coloured. Spp. 27-39.

1. ,SV<7. Dryobalanoides lb. subsect. Sphaerocarpae

29. Leaf nervation scalariform. Fig. 64a.

30. Fruit calyx lobes short, subequal 27. H. aequalis

30. Fruit calyx lobes unequal: 2 long, aliform.

31. Nerves 11-13 pairs; leaves pale beneath 28. H. rudiformis

31. Nerves (13-) 16-19 pairs; leaves not pale beneath.

32. Two longer fruit sepals to 12 cm long 29. H. nervosa

32. Two longer fruit sepals not exceeding 8 cm 30. H. sublanceolata

29. Leaf nervation subdryobalanoid.Fig. 64a.

Fig. 64. Three venation types in Hopea. -
a. Scalariform in H. acuminata MERR., b. dryobalanoid in H.

beccariana BURCK, C. subdryobalanoid in H. subalata SYM.
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33. Lamina base obtuse.

34. Fruit sepals unequal, 2 aliform 31. H. nigra

34. Fruit sepals short, subequal.

35. Petiole 3-6 mm long 32. H. sphaerocarpa

35. Petiole 7-10 mm long 33. H. mesuoides

33. Lamina base cuneate.

36. Fruit sepals unequal.
37. A single fruit sepal exceeding the nut, shortly lorate 34. H. subalata

37. Two fruit sepals aliform, spatulate.

38. Base of fruit sepals auriculate 35. H. auriculata

38. Base of fruit sepals not auriculate 36. H. montana

36. Fruit sepals all shorter than the nut, subequal.

39. Stamens 10 37. H. vaccinifolia

39. Stamens 15.

40. Ovary and stylopodium puberulent 38. H. bracteata

40. Ovary and stylopodium glabrous 39. H. brachyptera
28. Flowers dense on raceme; bracts fugaceous; corolla pale. Spp. 40-69.

2. Seel. Hopea 2a. subsect. Hopea
4 1 . Nerves united into a prominentcontinuous intramarginalnerve midwaybetween midrib and margin

40. H. celtidifolia

41. Nerves without intramarginalnerve.

42. Fruit sepals suborbicular; stamens 10 41. H. dasyrrhachis

42. Fruit sepals spatulate or, if suborbicular, then stamens 15.

43. Nerves on average at least 13 pairs.
44. Leaf base obtuse, + equal.

45. Leaf at least 10 by 3.5 cm; petiole at least 11 mm long; shorter fruit sepals shorter than nut

42. H. Mini IK

45. Leaf at most 11 by 4 cm; petiole at most 8 mm long; 1 or the 3 shorter fruit sepals frequently lorate

and exceeding nut 43. H. forbesii

44. Leaf base prominently unequal, generally cordate on one side; or subequal, subcordate on both

sides.

46. Leaf glaucous beneath; stylopodium truncated, pubescent 44. H. helferi

46. Leaf not glaucous; stylopodiumtapering, glabrous.

47. Fruit sepals short, subequal 45. H. aptera
47. Fruit sepals unequal, 2 aliform.

48. Base of leaf subequal, subcordate 46. H. ultima

48. Base of leaf prominently unequal.

49. Young parts evenly pubescent, leaf beneath glabrous, drying dull greyish
47. H. novoguineensis

49. Youngparts scabrid pubescent; leaf nervation beneath + pubescent; leaf dryingcoppery brown

to lustrous beneath.

50. Ripe nut to 8 by 6 mm; tertiary nerves beneath scabrous 48. H. scabra

50. Ripe nut to 16 by 9 mm, tertiary nerves beneath glabrescent .49. H. papuana

43. Nerves 12 pairs or less.

51. Stamens 10.

52. Leaf elliptic-lanceolate,nerves ascending.

53. Leaf drying coppery-brown; nerves 9-12 pairs, domatia small but distinct, puberulent
50. H. acuminata

53. Leaf dryingpale grey-brown; nerves 6-8 pairs; domatia obscure or absent

51. H. depressinerva

52. Leaf ovate, drying dark grey-brown; nerves patent; domatia pubescent
...

52. H. sangal
51. Stamens 15 or more.

54. Connectival appendages shorter than anthers; sapling leaves peltate ....
53. H. ferrea

54. Connectival appendages at least as long as anthers; sapling leaves not peltate.
55. Ovary and stylopodium cylindrical or pyriform, the stylopodiumstout, no longer than the ovary.

56. Style prominent, as long as ovary.

57. Nerves c. 11 pairs, very slender, distinct; midrib evident, applanate, above . 54. H. odorata

57. Nerves 7-9 pairs, very slender, distinct; midrib evident, applanate, above 55. H. centipeda

56. Style very short.

58. Stamens 32-38 56. H. plagata
58. Stamens 15
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59. Leaf base obtuse; domatia pore-like,prominently swollen.

60. Leaf thickly coriaceous, undersurface greyish lepidote 57. H. nutans

60. Leaf chartaceous, undersurface shagrened 58. H. bancana

59. Leaf base cuneate; domatia not as above.

61. Nerves c. 5 pairs 59. H. pentanervia

61. Nerves at least 6 pairs.

62. Leaf base distinctly unequal.

63. Midrib above and young twigs pubescent 60. H. basilanica

63. Midrib above and young twigs glabrous 61. H. andersonii

62. Leaf base + equal.
64. Panicle densely persistently buff pubescent.

65. Ovary and stylopodium ovoid 62. H. ovoidea

65. Ovary and stylopodium cylindrical, truncate 63. H. semicuneata

64. Panicle glabrous.

66. Panicles axillary. Ovary and stylopodium cylindrical-truncate. Leaf nerves to 7 pairs

64. H. megacarpa

66. Panicles ramiflorous. Ovary and stylopodium narrowly pyriform. Leaf nerves at least 9

pairs 65. H. samarensis

55. Gynoecium glabrous, narrow; stylopodium longer than ovary, slender, merging with the very

short style.

67. Leaves equal at base, petiole (7—)10—16 mm long.

68. Nerves + depressed above, without domatia 66. H. nodosa

68. Nerves applanate to somewhat elevated above, with domatia towards leaf base

67. H. celebica

67. Leaves distinctly unequalat base, petiole 5-9(-10) mm long.

69. Leaves mostly with prominent pore-like glabrous axillary domatia
...

68. H. iriana

69. Leaves without distinct domatia.

70. Leaf undersurface glabrous; fruit sepals aliform 69. H. glabrifolia

70. Leaf undersurface stellate lepidote; fruit sepals short, becoming reflexed . 70. H. gregaria
27. Ovary and stylopodium hour-glass-shaped, distinctly constricted medially; stylopodiumtaperinginto the

short style. Spp. 70-83 2. Sect. Hopea 2b. subsect. Pierrea

71. Leaves broad, base equal, cuneate on both sides; panicles solitary.

72. Fruit calyx lobes unequal, 2 aliform, spatulate 71. H. glaucescens

72. Fruit calyx lobes shorter than the nut, subequal 72. H. wyatt-smithii

71. Leaves narrow, base + unequal, obtuse to cordate at least on one side; panicles usually more than

1-axillary.

73. Tertiary nervesremotely subreticulate;petiole short, stout (flowers and fruit unknown)
73. H. polyalthioides

73. Tertiary nerves not as above or, if so, then petiole slender.

74. Fruit sepals short, subequal.

75. Nerves 9-12 pairs; panicles shorter than 5 cm.

76. Tertiary nerves densely scalariform 74. H. cagayanensis

76. Tertiary nerves remotely scalariform 75. H. paucinervis
75. Nerves at least 12 pairs; panicles exceeding 6 cm long.

77. Tertiary nerves subreticulate 76. H. apiculata

77. Tertiary nerves scalariform. Fig. 64a 77. H. pachycarpa

74. Fruit sepals unequal, aliform, spatulate.

78. Nerves 6-8 pairs, tertiaries remote 78. H. bilitonensis

78. Nerves at least 12 pairs
79. Leaves prominentlybullate between the tertiary nerves 79. H. bullatifolia

79. Leaves not as above.

80. Base offruit calyx lobes auriculate 80. H. pterygota

80. Base offruit calyx lobes not auriculate.

81. Leaves with prominent pubescent axillary domatia.

82. Nerves at least 16 pairs.

83. Leaves at most 15 cm long; fruit sepals to 7.5 cm long 81. H. philippinensis

83. Leaves at least 15 cm long; fruit sepals exceeding 8 cm long . .82. H. tnindanensis

82. Nerves at most 12 pairs 65. H. samarensis

81. Leaves without prominent axillary domatia.

84. Leaves typically 13-22 by 4-7 cm; nerves 12-15 pairs 83. H. tenuinervula

84. Leaves typically 27-46 by 8-15 cm; nerves 16-30 pairs 84. H. enicosanthoides
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1. Section Dryobalanoides

MIQ. Sum. (1861) 491, 192 as subgenus; BURCK, Ann. Jard. Bot. Btzg 6 (1887)
239; HEIM, Rech. Dipt. (1892) 62; BRANDIS, J. Linn. Soc. Bot. 31 (1895)66; Foxw.

Philip. J. Sc. 6(1911) Bot. 265; Mai. For. Rec. 10 (1932) 132; SYM. Mai. For. Rec.

16 (1943) 108; ASHTON, Gard. Bull. Sing. 20 (1963) 258; Man. Dipt. Brun. (1964)
90; GUTIERREZ, Act. Manil. 4A, 2 (1968) 25. — Fig, 63, 70.

Nervation dryobalanoid or subdryobalanoid (H. nervosa, H. sublanceolata

excepted). Bark surface smooth, fissured or cracked, not evenly flaky. Wood with

numerous chambered parenchyma strands; rays not markedly heterogeneous.

1a. Subsection Dryobalanoides

Hancea PIERRE. Hopea sect. Hancea (PIERRE) HEIM.

Nervation dryobalanoid. Bracts fugaceous. Corolla pale (H. griffithii excl.);

panicles regularly branched, branchlets short; flowers many. Ovary and stylopo-
dium ovoid or pyriform, rarely truncate.

Distr. Cochinchina, S.E. and Peninsular Thailand and Burma; in Malesia: Malaya, Sumatra, Borneo,

Philippines, West New Guinea.

1. Hopea pubescens RIDL. Fl. Mai. Pen. 1 (1922) 239;
Foxw. Mai. For. Rec. 10 (1932) 139; BURK. Diet.

(1935) 1194; SYM. Mai. For. Rec. 16(1943) 140, f. 69.

Medium-sized fissure-barked tree with small +

stilted buttresses. Twigs, petioles, midrib above and

panicle densely persistently tawny puberulent, petals
outside cream pubescent, otherwise glabrous. Twigc.

1 mm 0 apically, much branched, terete, becoming
dark brown; internodes 5-12 mm long, short; stipule

scars obscure. Leaf bud minute; stipules fugaceous.

Leaves 2.5-6 by 1.3-2.8 cm, small, lanceolate, coria-

ceous; base broadly abruptly cuneate; acumen to 1 cm

long, caudate; nervation dryobalanoid,main nerves c.

12 pairs with + shorter secondaries, hardly evident

beneath, obscure above; midrib sharply prominent

beneath, obscure and depressed above; petiole 4-6

mm long, c. 1 mm 0, slender. Panicles to 3 cm long,

axillary or sometimes terminal, short, singly
branched; branches to 8 mm long,bearing to 4 secund

flowers. Flower buds to 3 by 1.5 mm, ellipsoid, small.

Sepals ovate, acute, the outer 2 somewhat the longer
and narrower. Petals cream. Stamens 15; filaments

slender, tapering, compressed; appendages slender,
somewhat papillose, c. 2 times length of the broadly

oblong anthers. Ovary ovoid, glabrous,crowned by a

somewhat longer columnar style. Fruit pedicel to 1.5

mm long, very slender. 2 longer calyx lobes to 30 by 6

mm, spatulate, obtuse, c. 1 mm broad above the to 3

by 1.5 mm narrowly elliptic saccate base; 3 shorter

lobes to 3 by 2 mm, ovate, acuminate. Nut to 5 by 4

mm, ovoid, very shortly apiculate.
Distr. Malesia: Malaya (Kelantan, Pahang).
Ecol. Frequent, sometimes abundant, on well-

drained flat land and low hills.

Vern. Mĕrawanbunga, m. pipit, pengarawan.

2. Hopea foxworthyi Elmer, Leafl. Philip. Bot. 4

0912) 1469; Foxw. Philip J. Sc. 67 (1938) 282, p.p.-,

Gutierrez, Act. Manil. 4A, 2 (1968) 32, f. 6, pi.
2.—

~

H. pierrei (non Hance) Foxw. Philip. J. Sc. 6

(1911) Bot. 265, p.p.-, ibid. 13 (1918) Bot. 184;

Whitford, Bull. Bur. For. Philip. 10 (1911) 76;
Brown & Matthews, Philip. J. Sc. 9 (1914) Bot. 439,

481; Merr. En. Philip. 3 (1923) 94; Reyes, Philip. J.

Sc. 22 (1923) 339.— H. glutinosa Elmer, Leafl.

Philip. Bot. 4 (1912) 1470; Foxw. Philip. J. Sc. 13

(1918) Bot. 184.

Medium-sized smooth barked narrowly buttressed

tree. Twigapices, leaf buds, petioles, base ofpeduncle,

ovary and stylopodium fugaceouspuberulent, other-

wise glabrous. Twigs c. 1 mm 0 apically, slender,
much branched, terete, rugulose, dark brown. Leaves

2.7-6.5 by 1-2.5 cm, lanceolate, thinly coriaceous,

lustrous; marginsubrevolute; base + equal, cuneate,

apex with to 1.5 cm long slender caudate acumen;

nervesc. 10 pairs, very slender and + obscure on both

surfaces or slightly elevated beneath, slightly

depressed above, ascending, arched, with a few

shorter obscure secondary nerves; tertiary nerves

reticulate, obscure; midrib sharply prominent

beneath, obscure and depressed above; petiole 5-8

mm long, very slender. Panicles to 1.5 cm long, short,
slender, axillary or terminal,singly branched; branch-

lets few, bearing to 5 flowers, bracts and bracteoles

fugaceous. Flower bud to 5 by 3 mm, ellipsoid, rather

large. 2 outer sepals ovate, acute; 3 innersuborbicular.

subacute. Stamens 15; filaments compressed at base,

tapering and filiform below the subglobose anthers;
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appendage about twice as long as anther, slender.

Ovary ovoid, glabrous, without stylopodium; style

about twice as long as ovary, filiform, tapering. Fruit

pedicel c. 1 mm long, short; 2 longer calyx lobes to 3.5

by 1 cm, broadly spatulate,obtuse, tapering to 2 mm

broad above the to 5 by 4 mm ovate saccate thickened

base; 3 shorter lobes to 5 by 5 mm, broadly ovate,

acute; nut to 15 by 5 mm, narrowly ovoid, resinous,

tapering to a prominent attenuate apiculus.

Distr. Malesia: Philippines(Sibuyan).

Ecol. Locally common on red sticky volcanic soil

along ridges at 600-700 m, in seasonal semi-evergreen

forest.

Vern. Mangachapuy.

Note. Collections cited by FOXWORTHY from

islands other than Sibuyan belong to H. malibato.

3. Hopea quisumbingianaGutierrez, Act. Manil. 4A,

2 (1968) 31, f. 5, pi. 1.

Twig apices caducous grey-brown puberulent,

ovary and parts of petals exposed in bud persistently
so. Twig c. 1 mm 0 apically, slender, much branched,

becoming dark chocolate-brown; stipules minute.

Leaves 5-7 by 2.5-3.2 cm, ovate-lanceolate, subcoria-

ceous; base broadly cuneate; acumen to 8 mm long,

caudate; nervation dryobalanoid; nerves 9-13 pairs,

very slender but evident beneath, sometimes with a

few tomentose domatia, with shorter secondaries,

tertiary nerves obscure; midrib slender but prominent

beneath, obscure and depressed above; petiole 6-8

mm long, slender. Panicles to 3.5 cm long, terminalor

to2-axillary, singly branched, branchlets to 1 cm long,

bearing to 5 secund flowers. Flower buds to 3 by 2 cm,

ellipsoid. Sepals broadly ovate, subacute, subequal.
Stamens 15, subequal; filaments broadly compressed

at base, tapering and filiform distally; appendage

aristate, c. twice length of subglobose anthers. Ovary

ovoid, taperinginto the equally long columnar taper-

ing style; ovary and basal \of style pubescent. Fruit

unknown.

Distr. Malesia: Philippines (Samar, once col-

lected).

4. Hopea cernuaT. & B. Nat. Tijd. N. I. 29 (1867) 252;

MIQ. Ann. Mus. Bot. Lugd.-Bat. 3 (1867) 4, fig.;

BURCK, Ann. Jard. Bot. Btzg 6(1887)241; BRANDIS&

GILO in E. & P. Pfl. Fam. ed. 1, 3, 6 (1895) 244;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 71, t. 2, f.8-9;

MERR. En. Born. (1921)402; GILG in E. &P.Pfl. Fam.

ed. 2,21 (1925) 238; ASHTON, Man. Dipt. Brun. Suppl.

(1968) 49, f. 6; Gard. Bull. Sing. 31 (1978) 28.
—

H.

microcarpa HEIM, Bull. Mens. Soc. Linn. Paris 2

(1891)954. — Hancea cernuaPIERRE, For. Fl. Coch. 4

(1891) sub t. 244. — H. argentea MEIJER, Acta Bot.

Neerl. 12 (1963) 348, pi. 13; MEIJER & WOOD, Sabah

For. Rec. 5 (1964) 207; ASHTON, Man. Dipt. Brun.

Suppl. (1968) 47, f. 6.

Medium-sized buttressed tree with flying but-

tresses, bark becoming thickly flaky. Leaf bud, young

twig and petiole caducous grey-brown pubescent.

Twig c. 1 mm 0, terete, smooth; stipule scars small,
obscure. Bud to 3 by 2 mm, ellipsoid, obtuse. Stipule to

4 by 2 mm, lorate, elliptic, caducous. Leaves 5-15 by
2-5 cm, elliptic to ovate, subcoriaceous, ± distinctly
silvery lepidote beneath; base cuneate, equal, acumen

to 6 mm long; nerves 10-12 pairs, slender but

distinctlyelevated and evenprominent beneath, often

with a few axillary pore-like pubescent domatia; with

stout secondaries; midrib slender, slightly raised on

both surfaces;petiole 7-9 mm long, slender. Panicle to

3 cm long, glabrous, terminal or axillary, terete; singly

branched, branchlets bearing to 4 flowers; bracteoles

c. 1 mm long, small, linear, glabrous, fugaceous.
Flower bud to 5 by 4 mm, fusiform; sepals narrowly
ovate, acute to subacuminate. subequal, glabrous,

usually patent; petalslanceolate, densely pubescent on

parts exposed in bud. Stamens 15-18, in 3 unequal

verticils; filaments compressed at base, tapering and

filiform below the subglobose anthers; appendage to

connective slender, 2-3 times length of anther, minu-

tely papillose towards base. Ovary ovoid, glabrous.
Style c. lj times length of ovary, sometimes slightly
swollen in the villous basal Fruit glabrous;pedicel to

2 mm long; 2 longer calyx lobes to 6.5 by 12 cm,

spatulate, obtuse, c. 4 mm broad above the to 5 by 5

mm ovate thickened saccate base; 3 shorter lobes to

1.5 cm long, lanceolate,acute, similar at base. Nul to 7

by 5 mm, ovoid, glabrous, apiculate.

Distr. Malesia: Banka, ? Sumatra, N. and E.

Borneo.

Ecol. Local, in Mixed Dipterocarp forest on fertile

soils especially on intermediate and basic igneous

rocks including limestone, to 1650 m.

Vern. Sĕlangan urat (Sabah), luis timbul (Sar.),

tĕmang djankar, damar putih, d. puteh (Indon. Bor-

neo).

5. Hopea coriacea BURCK, Ann. Jard. Bot. Btzg 6

(1887) 237; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 64;

Fig. 65. Density map of ROXB. in Malesia;
number of endemics above the hyphen, number of

non-endemics below it.

Hopea
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MERR. En. Born. (1921) 402; ASHTON, Gard. Bull.

Sing. 31 (1978) 28. — H. kelantanensis SYM. J. Mai.

Br. R. As. Soc. 19 (1941) 144,pi. 3; Mai. For. Rec. 16

(1943) 130, f. 69.
—

H. garangbuaya Ashton, Gard.

Bull. Sing. 19 (1962) 256, pf 2; Man. Dipt. Brun.

(1964) 101, f. 12; ibid. Suppl. (1968) 51.

Tall flaky or fissure-barked tree with + prominent
buttresses. Glabrous but for petals. Twig to 2 mm 0

apically, stout, terete, smooth; bud ovoid, to 2 by 1

mm. Stipule to 4 mm long, linear, fugaceous. Leaves

11-16 by 6-10 cm, broadly ovate, thickly coriaceous,

base obtuse; acumento 1.2 cm long, narrow, margin

slightly revolute; nerves 8-11 pairs, dryobalanoidbut

relatively prominent, strongly arched, at 60"-70° with

short secondaries; tertiary nerves rather distinct,

densely scalariform, at 90°; midrib broad, promi-

nently rounded beneath, slightly raised above; petiole

2-2.5 cm long, stout. Panicle to 9 cm long, terminal or

axillary, to 2-axillary, terete, glabrous; regularly

singly branched, branchlets to 3 cm long,bearing to 6

secund flowers; bracts and bracteoles unknown.

Flower bud to 3 by 2.5 mm, ellipsoid, relatively large,
distinctly pedicellate. Calyx glabrescent outside, fim-

briate; 2 outer lobes ovate, acuminate, 3 inner lobes

thin, suborbicular, terete. Petals to 1.3 cm long,

narrowly lanceolate, acute, pubescent in parts

exposed in bud, otherwise glabrous.Stamens 15, in 3

whorls, pairs alternating with single stamens; fila-

ments slender, tapering; anthers oblong, the anterior

cells slightly the larger; appendageto connective 2-3

times length of anther, prominentlyglandular tuber-

culate towards base. Ovary ovoid, glabrous at base,

tapering gradually into style; apex ofovary and basal

half of style densely setose; style filiform, tapering, as

long as ovary; no distinct stylopodium. Fruit calyx

glabrous,tapering into pedicel, lobes closely imbricate

at base, hiding the nut, 2 longer to 7 by 1.5 cm,

spatulate, somewhat tapering above the auriculate

obtuse shallowly saccate unthickened base; 2 shorter

to 2 by 1.2 cm, ovate, acute, similar at base. Nut to 18

by 9 mm, narrowly ovoid, with to 2 mm long apiculus;

frequently exuding resin.

Distr. Malesia: Malaya (E. coast: Kelantan to

Pahang); Borneo (Kapuas valley, Sarawak and

Brunei).

Ecol. Local, on or near sandy river banks, rarely (in

Brunei) on hills to 200 m.

Vern. Giam hantu (Mai.), damar mĕlapi(Kapuas),

garang buaya, arang bayar (Brun.).

6. Hopea longirostrata Ashton, Gard. Bull. Sing. 22

(1967) 277, pi. 23; Man. Dipt. Brun. Suppl. (1968) 52,

f. 7.

Smooth or patchily flaky-barked tree of medium

size. All parts apparently glabrous. Twig c. 2 mm 0

apically, much branched, terete, smooth; stipule scar

short, obscure. Bud lo 2 by 2 mm,subglobose, obtuse.

Stipule caducous, unknown. Leaves 7-9 by 3-5 cm,

ovate-elliptic, coriaceous; base obtuse; acumento 1.5

cm long, subcaudate; nervation dryobalanoid; main

nerves c. 12 pairs, obscure, unraised, with subequal

long intermediates; midrib slender but prominent

above,acute, elevated beneath. Petiole 7-10 mm long,

geniculate, blackish. Flower unknown. Panicle and

fruit glabrous. Panicle to 4 cm long, terminal or

3-axillary; singly branched, branchlets bearing to 5

flowers. Pedicel c. 5 mm long, uniquely long. 2 longer
calyx lobes to 24 by 6 mm, spatulate, tapering to 3 mm

and terminatingabruptly in a small incrassate central

tubercle; 3 shorter lobes to 15 mm long, linear to

spatulate, acute or obtuse, similar at the base. Nut to 6

by 4 mm, ovoid; style remnant to 2 mm long.

Distr. Malesia: Borneo (Central Sarawak).

Ecol. Rare, lowland Mixed Dipterocarp forest.

7. Hopeasulcata Sym. Gard. Bull. S. S. 10 (1939) 358,

pi. 20; Mai. For. Rec. 16 (1943) 145, f. 68G, 69,

79.— H. micranlha (non Hook, f.) Foxw. Mai. For.

Rec. 10(1932) 135, p.p.

Medium-sized fissure-barked small-buttressed tree,

at first with stilt roots. Twigs, petioles and panicles

silvery lepidote, domatia and petioles outside cream

pubescent, parts otherwise glabrous. Twig c. 1 mm 0

apically, slender, darkbrown, + prominentlyribbed;

stipule scars obscure. Leafbuds minute, ovate, stipules

minute, linear, fugaceous. Leaves 4-10 by
ovate; lanceolate, falcate, relatively small; base

cuneate, shortly decurrent, subequal; acumento 2 cm

long, slender, caudate; nervation dryobalanoid,main

nerves c. 10 pairs with many shorter unequal secon-

daries, arched, + distinctly elevated beneath, +

depressed or obscure above, the main nerves with +

prominent axillary tomentose domatia; midrib ele-

vated on both surfaces; petiole5-11 mm long, slender.

Panicle to 6 cm long, terminal or axillary, singly

branched; branchlets to 16 mm long, bearing to 6

secund pale yellow flowers. Flower bud to 2 by 1 mm,

ovoid. Sepals ovate, acute, the outer 2 narrower,

longer than inner 3. Stamens 15, filaments broadly

compressed at base, tapering, appendage aristate, c.

3 x length of subglobose anthers. Ovary ovoid,

tapering into the equally long filiform style. Fruit

pedicel c. 2 mm long, slender; base of fruit frequently
impressed. 2 longer calyx lobes to 5.5 by 1.2 cm,

spatulate, narrowly obtuse, c. 5 mm broad above the

c. 1 mm broad subauriculate centrally saccate thick-

ened base; 3 shorter lobes to 20 by 7 mm, similarly

subauriculate, completelyenclosing the nut. Nut to 10

by 7 mm, ovoid, acute.

Distr. Malesia: Malaya (Perak, Selangor, Treng-

ganu, Johore).

Ecol. Locally abundant on ridges, at 100-400 m.

Vern. Mĕrawan mĕranti,pĕngĕrawan bukit.

8. Hopea fluvialis Ashton, Gard. Bull. Sing. 19 (1962)

254, pi. 1; Man. Dipt. Brun. (1964) 100, f. 12; ibid.

Suppl. (1968)51.—Fig. 64c.

Medium sized, usually leaning, tree with smooth

bark. Young parts shortly densely pale grey-brown

tomentose, persistent on twig, leaf bud, stipule,

panicle and petiole, fugaceous elsewhere. Twig
_

to 1.5

mm 0 apically, terete, becoming smooth, glabrous.
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Bud to 1 mm long, ovoid, obtuse. Stipule to 2 mm

long, linear, fugaceous. Leaves 7-12 by 2.8-4.8 cm,

chartaceous to thinly coriaceous, lanceolate to ovate;

base narrowly or broadly cuneate; acumensubequal,

to 1.5 cm long, caudate;nerves many, c. 10 pairs with

long secondaries, slender, at 60-80°, arched, the

basal pair continuing as intramarginalnerves to 3 up

the margin; tertiaries + reticulate, indistinct; midrib

flat or slightly raised beneath, prominently raised

above; petiole 7-10 mm long. Panicle to 6 cm long,
axillary, rarely terminal, borne singly or to 3-axillary,

terete; regularly singly or doublybranched; branchlets

to 1.5cm long, bearingto 7 flowers; bracteoles to 2 mm

long, ovate, acuminate, 3 inner lobes thinner,elliptic,

mucronate. Petals narrowly lanceolate, densely

pubescent outside, glabrous within. Stamens 15; fila-

ments broad at base, tapering and filiform distally;
anthers subglobose, the posterior cells somewhat

smaller than the anterior cells; appendageto connec-

tive c. 2 times length of anther. Ovary ovoid, glabrous;

style filiform, tapering, as long as ovary. Fruit calyx

glabrous, tapering into 7 by 5.5 mm expanded, but

unthickened and hardly saccate, base; 3 shorter lobes

unequal, 1-2.5 cm long, acute, tapering, cupped and

enveloping the nut. Nut to 11 by 6 mm, narrowly

ovoid, tapering to a short acute style remnant.

Distr. Malesia: Borneo (S. E. Borneo, S. E. Sabah,

North-East Sarawak and Brunei).

Ecol. Locally abundant on clay rich river banks.

Vern. Mĕrawan ayĕr.

9. Hopeamengerawan MIQ. Sum. (1860) 492,192;DC.

Prod. 16, 2 (1868) 635; WALP. Ann. 7. (1868) 379;

SCHEFF. Nat. Tijd. N. I. 1 (1870) 351; HANCE, J. Bot.

14 (1876) 308; BURCK, Ann. Jard. Bot. Btzg 6 (1887)

240, excl. syn. H. cernua T.& B.; King, J. R. As. Soc.

Beng. Sc. 62, 2(1893) 125; Brandis, J. Linn. Soc. Bot.

31 (1895) 70, p.p.-, Burk. J. Str. Br. R. As. Soc. 81

(1920) 59, fig!; Ridl. Fl. Mai. Pen. 1 (1922) 238;

Thorenaar, Med. Proefst. Boschw. 16 (1926) 112;

Heyne, Nutt. PI. ed. 1, 3 (1917) 1190; ed. 2 (1927)

1107, 1110; Foxw. Mai. For. Rec. 10 (1932) 137;

Burk. Diet. (1935) 1190; Sym. Gard. Bull. S. S. 10

(1939) 361; Mai. For. Rec. 16 (1943) 132, f. 69, 73;

Ashton, Man. Dipt. Brun. Suppl. (1968) 53. f.

7.— Hancea mengerawan PIERRE, For. Fl. Coch. 3

(1891) sub t. 244. — Fig. 66.

Tall buttressed tree with dark fissured bark. Twigs,

petiole and leaf beneath caducous lepidote, parts

otherwise glabrous. Twig c. 2 mm 0 apically, slender;

stipule scars short, pale. Leafbud to 2 by 1 mm,ovoid.

Stipule fugaceous. Leaf 6-12 by 2.5-5 cm, lanceolate,

thickly coriaceous; base cuneate; acumen to 1.5 cm

long, slender but evident beneath, with many short to

subequal secondaries; midrib stout, prominent, on

both surfaces; petiole 9-11 mm long, relatively short.

Panicle to 3 cm long, terminal oraxillary, terete, singly

branched; branchlets bearing to 6 secund flowers;

bracteoles c. 2 mm long, acicular, fugaceous. Flower

pale yellow; bud to 3 by 2 mm, ovoid. Calyx lobes

ovate, the 2 outer narrower, more coriaceous than the

frequently suborbicular 3 inner. Petals sericeous on

parts exposed in bud; stamens 15, in 3 unequal

verticils; filaments compressed at base, taperingand

filiform below the subglobose anthers; appendageto

connective slender, 2-3 times length of anther. Ovary

Fig. 66. Habit of a 60 m high Hopea mengerawan

MIQ., ngarawan. Palembang (Photogr. THORENAAR,

1923).
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ovoid, glabrous; style c. 2 times length of ovary,

villous in the basal \. Fruit pedicel to 2 mm long,

slender. 2 longer calyx lobes to 7 by 1.2 cm, narrowly

spatulate, narrowly obtuse, c. 3 mm broad above the

to 7 by 4 mm narrowly ovate saccate thickened base; 3

shorter lobes to 6 by 5 mm, ovate, acute, saccate. Nut

to 10by 5 mm, narrowly ovoid; style remnant slender.

Distr. Malesia: Malaya (Negri Sembilan, Pahang

southwards in east), Singapore, Billiton, Banka,

Sumatra (Palembang, Lampong, Riouw, West Coast

Res. at Tapanuli), Borneo (Central Sarawak, Melawi,

Sampit N.E. to Nunukan).
Ecol. Local, on soils with impededdrainageon flat

land and the base of hills.

Use. The resin was considered one of the best

varieties in Sumatra and Malaya.
Vern. Mĕrawan pĕnak, m. hitam. pĕngĕrawan, p.

pĕnak (Mai.), mĕrawan banglai, chĕngal, c. bulu

(Sumatra), njĕrakat, emang. bangkirai tĕmbaga, b.

telor (S. E. Borneo).

10. Hopea micrantha HOOK. / Trans. Linn. Soc. 23

(1860) 161; DC. Prod. 16, 2 (1868) 634; WALP. Ann. 7

(1868) 379; DYER, Fl. Br. Ind. 1 (1874) 310, p.p., quoad

spec. Born.; Burck, Ann. Jard. Bot. Btzg6(1887)239;

Brandis, J. Linn. Soc. Bot. 31 (1895) 70, p.p.; MF.RR

En. Born. (1921) 402, p.p.; SYM. Gard. Bull. S. S. 9

(1938) 323-329; ibid. 10 (1939) 355, pi. 19; BROWNE,

For. Trees Sarawak & Brunei (1955) 121, p.p.;

ASHTON, Man. Dipt. Brun. (1964) 103, f. 12; ibid.

Suppl. (1968) 54; MEIJER & WOOD, Sabah For. Rec. 5

(1964) 213.— Hancea micrantha PIERRE, For. Fl.

Coch. 4 (1891) t. 243.

Small to medium-sized smooth barked tree with

small narrow buttresses and abundant stilt roots.

Youngtwig, leaf bud, panicle,petiole, and stipulepale

brown fugaceous pubescent. Twig to 1.5 mm 0

apically, slender, glabrous apart from the apices,
terete, smooth. Bud to 2 by 1.5 mm, ovoid, obtuse.

Stipule to 2 mm long, narrowly deltoid, acute, fuga-

ceous. Leaves 6-8 by 2.5-3 cm, oblong-lanceolate,
coriaceous; base obtuse or broadly cuneate, equal;

acumen to 1.5 cm long, caudate; nerves 10-12 pairs,

indistinct, curved, with short secondaries; midrib

straight, slightly raised above, prominently so

beneath;petiole 7—10 mm long, short. Panicle to 1 cm

long, terminal or axillary, terete; singly branched,

branchlets short, bearing up to 5 + secund flowers;

bracteoles small, narrowly deltoid, glabrescent, fuga-

ceous. Bud small, ovoid. Calyx puberulent outside,

glabrous within; 2 outer lobes narrowly ovate, acu-

minate, 3 inner lobes thin, suborbicular, mucronate;

petals linear, densely pubescent on parts exposed in

bud. Stamens 15, of 3 lengths; filaments slender,

tapering; anthers broadly oblong; appendageto con-

nective c. times length of anther. Ovary ovoid,

glabrous, without distinct stylopodium; style c. lj
times length of ovary, filiform, glabrous. Fruit calyx
glabrous; 2 longer lobes to 5 by 1.2 cm, spatulate,

obtuse, to 2 mm wide above the to 4 by 3 mm saccate

deltoid thickened base; 3 shorter lobes to 5 by 5 mm,

broadly ovate to suborbicular, subacute to obtuse,

thin, saccate, shorter than the nut. Nut to 10by 6 mm,

ovoid; style remnant to 1.5 mm long, filiform.

Distr. Malesia: Borneo (northern coast between

Limbang and Bintulu, including Labuan).

Ecol. Mostly on kerangas and white-sand terraces,

or in heath forest, sometimes associated with Agathis,

rarely on sandy clay soil, or on hillsides, at low

altitude.

Vern. Mĕrawankĕrangas.

11. Hopea kerangasensis Ashton, Gard. Bull. Sing.

22 (1967) 277, pi. 22; Man. Dipt. Brun. Suppl. (1968)

52, f. 7.

Medium-sized smooth barked tree with thin flying

buttresses. Twigs, petiole, buds, midrib above and

domatia beneath shortly evenly persistently pale

tawny pubescent, sometimes glabrescent. Twig c. 1

mm 0 apically, much branched, terete, becoming

smooth. Bud to 1 mm, minute, globose. Stipule

fugaceous. Leaves 1.5-4.5 by 1-3 cm, small, ovate,

chartaceous, with broadly cuneate base; acumento 1

cm long, caudate; nervation dryobalanoid, obscure,

main nerves c. 6 pairs: midrib slightly depressed

above, slender but prominentbeneath, with to 6 pairs

of prominent large pale fulvous pubescent domatia;

petiole 3-5 mm long, slender. Panicle to 12 mm long,

axillary, small, terete, sparsely buffpuberulous; singly

branched, branchlets to 4 mm long, bearing to 3

distichous flowers; bracteoles minute, linear, fuga-

ceous. Flower bud c. 1.5by 1 mm, ovoid. Sepals ovate,

acuminate, glabrous; the inner 3 shorter, relatively

narrower at apex, relatively broader medially, than

the outer. Petals lanceolate, puberulent on parts

exposed in bud. Stamens 15, in 3 unequal verticils;

filaments compressed at base, tapering and filiform

below the subglobose anthers; appendage to connec-

tive slender, 2-3 times length of anther, reaching

almost to style apex at anthesis. Ovary ovoid, gla-

brous; style as long as ovary, columnar, tapering.

Fruit glabrous. Pedicel to 1 mm long, short. Calyx

lobes to 6 by 5 mm, subequal, ovate, acute, saccate,

thickened, the 2 outer shorter, narrower and more

incrassate than the 3 inner. Nut to 8 by 5 mm, ovoid,

subacute.

Distr. Malesia: Malaya (Pahang, Trengganu);

Sumatra (Indragiri); Borneo (Sarawak west of the

Lupar; Central Kalimantan: Upper Barito).

Ecol. Very local; there abundant,on leached soil in

Mixed Dipterocarp and Heath forests on low hills.

Vern. Sĕlangan kĕrangas (Sar.).

12. Hopea vesquei HEIM, Bull. Mens. Soc. Linn. Paris

2 (1891)971; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 68;

MERR. En. Born. (1921) 403; BROWNE, For. Trees

Sarawak & Brunei (1955) 122; MEIJER & WOOD,

Sabah For. Rec. 5 (1964) 226; ASHTON, Man. Dipt.

Brun. Suppl. (1968) 57, f. 7.

Medium-sized tree with patchily cracked bark and

thin buttresses. Young twigs, leaf bud, stipule and

petiole ± caducous grey-brownpuberulent. Twigc. 1
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mm 0 apically, terete, much branched, straight,

smooth; stipule scars short, obscure. Bud to 2 by 1

mm, ellipsoid, obtuse. Stipule to 3 mm long, linear,

caducous. Leaves 3.5-6 by 1.5-3.5 cm, broadly ovate,

coriaceous; base cuneate to obtuse; acumen to 1 cm

long, slender; nervation dryobalanoid,main nerves c.

10-13 pairs, slender, hardly raised, with shorter

secondaries; tertiary nervesobscure, reticulate; midrib

somewhat raised on both surfaces; petiole 6-7 mm

long, slender. Panicle to 3 cm long, + terete, ribbed,

greyish tawnypuberulent; singly branched, branchlets

to 1 cm long, bearing to 5 flowers; bracteoles c. 1 mm

long, short, linear, fugaceous. Flower bud to 3 by 2

mm, ellipsoid. Sepals ovate, pubescent on parts

exposed in bud, 3 outer acute, 2 inner relatively

broader, narrower at base, mucronate. Petals lanceo-

late, pubescent on parts exposed in bud; stamens 15.

the inner 5 taller than the rest; filaments broad and

compressed at base, tapering and filiform below the

subglobose anthers; appendage to connective slender,

slightly longer than anther. Ovary ovoid, glabrous;

style c. times length of ovary, columnar. Fruit

glabrous. Pedicel 1-2 mm long, short, slender. Calyx

lobes sparsely setose in the basal half; 2 longer to 3.4

by 0.8 cm, spatulate, obtuse, c. 2 mm broad above the

to 4 by 3 mm narrowly ovate somewhat thickened and

saccate base; 3 shorter lobes to 4 by 4 mm, ovate,

acute, saccate. Nut to 15 by 3 mm; cylindrical, style

remnant c. 1 mm long, short.

Distr. Malesia: Borneo (W. and N. E. Sarawak).
Ecol. Locally abundant on leached yellow sandy

soils in Mixed Dipterocarp forest on coastal hills.

Vern. Luis tĕbal.

13. Hopea dryobalanoides MIQ. Sum. (1860)492; DC.

Prod. 16, 2 (1868) 634; WALP. Ann. 7 (1868) 379;

SCHEFF. Nat. Tijd. N. I. 31 (1870) 351; BURCK, Ann.

Jard. Bot. Btzg 6 (1887) 240; KING, J. R. As. Soc.

Beng. Sc. 62,2 (1893) 125,126; BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 69; BOERL. Cat. Hort. Bog. (1901) 104;

HEYNE, Nutt. PI. ed. 2 (1927) 1107; ENDERT, Tectona

28 (1935) 248; RAPPARD, Tectona 30 (1937) 897; SYM.

Gard. Bull. S.S. 10 (1939) 345, pi. 15; Mai. For. Rec.

16 (1943) 123, f. 69; BROWNE, For. Trees Sarawak &

Brunei (1955) 120; ASHTON, Gard. Bull. Sing. 20

(1963) 259; Man. Dipt. Brun. (1964) 50, f. 12,pi. 29

Fig. 67. Stilt-rooted stem-base of Hopea malibato FOXW. Basilan, Philippines (Photogr. GUTIERREZ).
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(seedlings); ibid. Suppl. (1968) 50; Meijer & Wood,

Sabah For. Rec. 5 (1964) 209.— Hancea dryoba-
lanoides PIERRE, For. Fl. Coch. 4 (1891) sub t.

244. — H. sarawakensis HEIM, Bull. Mens. Soc. Linn.

Paris 2 (1891) 971; BRANDIS, J. Linn. Soc. Bot. 31

(1895) 69; MERR. En Born. (1921) 403. — .H. bor-

neensis HEIM, Bull. Mens. Soc. Linn. Paris 2 (1891)

972; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 66, 69;

MERR. En. Born. (1921) 402. — H. micrantha (non

Hook./) King, J. R. As. Soc. Beng. Sc. 62, 2 (1893)

126; Foxw. Mai. For. Rec. 10(1932) 135; Merr. En.

Born. (1921)402,p.p.
— Fig. 12,13,62b-d.

Tall tree with flaky bark and prominent thin

buttresses and a few stilt roots. Young twig, leaf bud,

petiole and leaf beneath shortly densely greyish brown

fugaceous pubescent; domatia persistently so. Twig to

1 mm 0 apically, terete, slender, glabrous, smooth.

Leafbud to 1 mm long, minute. Stipule to 2 mm long,

fugaceous. Leaves 5-12 by 1.5—4.5 cm, ovate-lanceo-

late, thinly coriaceous; base cuneate, equal or sub-

equal; acumento 2 cm long, narrow, caudate; nerves

8-12 pairs, slender but distinct beneath, curved, with

or without scattered axillary domatia; with few short

secondaries; midrib slender, raised and frequently

sharp on both surfaces, more prominentlyso beneath;

petiole 5-10 mm long, short, slender. Panicle to 5 cm

long, terminal or axillary, 1-2-axillary, lax, terete,

puberulent to glabrous; singly branched, branchlets

bearing to 6 flowers; bracteoles small, linear. Bud

small, broadly ovoid. Calyx puberulent outside, fim-

briate; 2 outer lobes ovate, acuminate; 3 inner lobes

suborbicular, shortly mucronate. Petals narrowly

lanceolate, shortly tomentose on parts exposed in

bud, pale yellow. Stamens 15, in 3 whorls; filaments

slender, tapering; anthers subglobose; appendage to

connective c. 2 times length of anther, sometimes

sparsely glandularpapillose. Ovary ovoid, glabrous,

without distinct stylopodium; style as long as ovary,

setose in the basal half, glabrous distally. Fruit calyx

glabrous; 2 longer lobes to 6.5 by 1.5 cm, long,

spatulate, subacute, pronouncedly twisted, tapering

to 5 mm broad above the to 6 by 6 mm deltoid

thickened saccate base; 3 shorter lobes to 8 by 6 mm,

shorter than the nut, broadly ovate, obtuse or sub-

acute, saccate but thinner than base of outer lobes.

Nut to 10 by 8 mm, broadly ovoid, glabrous; style

remnant to 1.5 mm long, filiform.

Distr. Malesia: Malaya, Sumatra, Borneo.

Ecol. Widespread, locally frequent, clay-rich fertile

soils on undulatingor well drained flat land, or ridges

below 600 m; common on basalt and intermediate

igneous and volcanic rocks on slopes and ridges.

Uses. Formerly an important producer of damar

mata kuching.

Vern. Mata kuching hitam,mĕrawan mata kuching
(Mai.), damar m.k., bayang gunong, sĕluai hitam

(Sum.), mang bĕsi, (emang) bĕrjangkar, mensega

(Indon. Borneo).

14. Hopea malibato Foxw. in Elmer, Leafl. Philip.
Bot. 6 (1913) 1953; Philip. J. Sc. 13 (1918) Bot. 184;

ibid. 67 (1938) 281; MERR. En. Philip. 3 (1923) 93;

GUTIERREZ, Act. Manil. 4A, 2 (1968) 39, f. 7, pi. 3;

ASHTON, Gard. Bull. Sing. 31 (1978) 28. H. pierrei

(non Hance) Foxw. Philip. J. Sc. 6 (1911) Bot. 265,

p.p.; ibid. 13 (1918) Bot. 184, p.p.— H. foxworthyi

(non Elmer) Foxw. Philip. J. Sc. 67 (1938) 282,

p.p.— H. woodiana GUTIERREZ, Act. Manil. 4A, 2

(1968) 42, f. 8, pi. 4 H. dalingdingan GUTIERREZ,

Kalikasan 5 (1976) 92, f. 1. Fig. 67, 68.

Medium-sized smooth barked tree. Domatia persis-

tently greyish puberulent; young twigs, petioles and

sepals fugaceously so, parts otherwise glabrous.Twigs

c. 1 mm 0 apically, slender, terete, smooth, dark

brown; stipules fugaceous. Buds minute. Leaves 5-9

by 1.5-4 cm, lanceolate-falcate; base cuneate, +

shortly decurrent; acumento 2 cm long, caudate,very

slender; nervation dryobalanoid, main nerves c. 11

pairs, ascending, arched, with + shorter secondaries,

very slender but evident and elevated beneath, +

obscure above, with or without prominentpubescent

axillary domatia; tertiary nerves densely reticulate, +

obscure; midrib slender but distinctly and + equally

elevated on both surfaces; petiole 8-16 mm long,

slender. Panicles to 2.5 cm long, axillary, slender,

singly branched; branchlets to 12mm long, bearing to

5 flowers. Flower buds to 6 by 3 mm, ellipsoid.Sepals

ovate, subacute, fimbriate apically, the inner 3 some-

what broader at base. Petals glabrous. Stamens 15;

filaments lorate, tapering; appendages c. \\ times as

long as the subglobose anthers, shorter than style.

Ovary ovoid, glabrous, without stylopodium, with

columnar style \j-2 times its length.Fruit pedicel to 2

mm long, short, slender;2 longercalyx lobes to 35 by 9

mm, spatulate,obtuse, to 2 mm wide above the 4 by 3

mm ovate saccate thickened base; 3 shorter lobes to 4

by 4 mm, ovate, subacute, shorter than the to 7 by 4

mm apiculate nut.

Distr. Malesia: Philippines.
Ecol. Widespread and locally common in ever-

green non-seasonal dipterocarp forests.

Vern. Malibato, barakbakau, danginginan(Mbo.),

dadingdingan (Tag.), dala (Neg.), dalingdingan (Bik.,

Tag., Dum.), dalingdinganisak (Tag., Bik.), isak

(Tag.), kaliot (Pang.), lito (Ibn.), malatagum (Bik.),

manggachapuy(Bik., Tag., Mbo.,Pang.), mululagum,

pisak (Bik.), pisak (Ibn.), sarabsaban (Mang.), siyan,

sugkad(S.L. Bis.), yakal-keliot (official name).

Notes. This species is variable in tree size, leaf size

and shape, and flower size and colour. On the basis of

these differences GUTIERREZ has recognized two addi-

tional species for small-leaved collections formerly

confused with H. pierrei HANCE and H. foxworthyi

Elmer. These latter species conspicuously differ in

their obscure depressed midribs on the leaf above as

well as other characters. Though further study may

prove him correct, I do not uphold these as the same

level of variation occurs within some other diptero-

carp species as here recognized, e.g. H. dryobalanoides
and also in Shorea ovata and S. curtisii.

I define H. malibato by its dryobalanoid, unequal-

based, ovate-lanceolate leaf with c. 11 pairs of slender
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but elevated nerves with shorter secondaries, its

evident and elevated midrib above, and by the absence

of a floral stylopodium, small fruit and glabrousparts

except for the petals and more or less caducous

puberulent innovations. It differs therefore from H.

vesquei HEIM in that the ripe nut does not exceed 11

mm length, from H. dryobalanoides MIQ. in that the

fruit sepals do not exceed 4 cm length (as well as in

characters of the leaf midrib and petiole), and from H.

johorensis SYM., H. latifolia SYM. and H. ferruginea

PARIJS notably in its glabrous panicle.

15. HopeajohorensisSvM. J. Mai. Br. R. As. Soc. 19,2

(1941) 139, pi. IB; Mai. For. Rec. 16 (1943) 130, f. 69.

Medium-sized trees with stilt roots and reddish

powdery bark. Panicles and petals outside persistently

greyish buff pubescent, twig apices, petiolesand calyx

outside caducously so. Twig c. 1 mm 0, ribbed along

the leaf traces, becoming blackish; stipule scars small,

pale. Leaf bud minute; stipule fugaceous. Leaves 3-7

by 1.5-3.5 cm, ovate, coriaceous; base ± abruptly

cuneate, subequal;acumento 12 mm long, prominent,

slender, caudate;nerves many, main nerves c. 16pairs

with many subequal secondary nerves, very slender

and hardly elevated beneath, obscure above; midrib

slender but distinctly and equally elevated on both

surfaces; petiole 7-13 mm long, slender. Panicle to 15

mm long, short, axillary, with short branchlets bear-

ing to 3 flowers. Mature flowers unknown. Stamens

15. Fruit pedicel c. 2 mm long, very slender; 2 longer
calyx lobes to 4 by 0.8 cm, spatulate, subacute,

taperingto c. 1 mm wide above the to 3 by 3 mm ovate

saccate thickened base; 3 shorter lobes to 3 by 3 mm,

ovate, subacuminate. Nut to 8 by 4 mm, lanceolate,

minutely apiculate.

Distr. Malesia: Malaya (E. Johore).

Ecol. Local, on hill ridges.
Vern. Mata kuching pipit, merawan.

16. Hopea latifolia Sym. Gard. Bull. S. S. 10 (1939)

360; Mai. For. Rec. 16 (1943) 131, f. 69; Ashton,

Man. Dipt. Brun. (1964) 102, f. 12; ibid. Suppl. (1968)

52.— H. intermedia (non King) Foxw. Mai. For.

Ree. 10(1932) 134,/?./).—
"

H. beccariana (non Burck)
Sym. Gard. Bull, s! S. 9 (1938) 325, p.p.

Medium-sized smooth barked tree with small thin

buttresses and stilt roots. Twig, leaf bud, stipule and

leaf as H. beccariana. Panicle to 4 cm long axillary,
rarely terminal, shortly grey-brown pubescent or

glabrescent, terete, borne singly; singly or doubly

branched, the branchlets bearing up to 5 distichous

flowers. Leaf bud small, ovoid. Calyx shortly pubes-

cent outside, glabrous within; 2 outer lobes ovate,

acuminate, 3 inner lobes suborbicular, mucronate,

thinner. Petals small, ovate, obtuse, pubescent on

parts exposed in bud. Stamens 15, in 3 whorls;
filaments broad at base, tapering somewhat abruptly
distally; anthers subglobose;appendage to connective

aslong as anther, slender. Ovary ovoid, glabrous; style

as long as ovary, without distinct stylopodium, fili-

form, + villous towards base. Fruit calyx glabrous; 2

longer lobes to 6 by 1.4 cm, spatulate, narrowly

obtuse, tapering to 3 mm broad above the to 5 by 4

mm deeply saccate thickened base; 3 shorter lobes to 9

by 7 mm, ovate, acute, saccate, thickened, frequently

hidingthe nut. Nut to 8 by 7 mm, broadly ovoid, style
remnant to 2 mm long, filiform.

Distr. Malesia: Malaya, Borneo (Sarawak,

Brunei).

Ecol. Rare, low lying land in Mixed Dipterocarp
forest; once from deep soil over limestone in Perlis.

Vern. Mĕrawan daun bulat, m. jongkang,

chĕngal mata kuching

m. batu,

(Mai.).

17. Hopea ferruginea PARIJS in Fedde, Rep. 33 (1933)

243; Bijdr. O-I. Damarhars (1933) 89; SYM. Gard.

Bull. S. S. 10 (1939) 349, pi. 17; Mai. For. Rec. 16

(1943) 125; MEUER & WOOD, Sabah For. Rec. 5 (1964)

211, f. 27, pi. 23a (stem). H. micrantha (non Hook.

/)Dyer, Fl. Br. Ind. 1 (1874) 310,p.p.;King, J. R. As.

Soc. Beng. Sc. 62, 2 (1893) 124, p.p.-, Brandis, J. Linn.

Soc. Bot. 31 (1895) 70, p.p.-, Ridl. Fl. Mai. Pen. 1

(1922) 237,p.p.; Foxw. Mai. For. Rec. 10(1932) 136,

f. 68D, 69; Buckley, Mai. For. Rec. 11 (1932)
21.— H. myrtifolia (non Miq.) Heyne, Nutt. PI. ed. 2

(1927) 1107; Endert, Tectona 28 (1935) 248. — //.

intermedia (non King) Foxw. Mai. For. Rec. 3 (1927)

74, p.p.\ ibid. 10 (1932) 134, p.p.—H. pierrei (non

HANCE) Foxw. Mai. For. Rec. 10 (1932) 133,

p.p. Fig. 63 81-84.

Fig. 68. Flowering twig of Hopea malibato FOXW.

Basilan (Photogr. GUTIERREZ).
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Medium-sized flaky barked tree with stilt roots and

flying buttresses. Twigendings, petioles, midrib above

and panicles densely + persistently greyish puberu-

lent, petals outside denselycream pubescent. Twigc. 1

mm 0 apically, terete, becoming dark brown, smooth;

internodes short; stipule scars obscure. Leaf bud

minute; stipules minute, fugaceous. Leaves 4.5-7.5 by
1.5-4 cm, ovate to lanceolate, subcoriaceous; base

cuneate, shortly decurrent; acumen to 1.5 cm long,

slender, caudate; nervation dryobalanoid, main

nerves c. 14 pairs with many subequal secondaries,

distinct and frequently with + prominent axillary

pubescent domatia especially in young trees; midrib

slender but distinctly elevated on both surfaces;

petiole6-10 mm long, slender. Panicles to 2 cm long,

axillary, slender, short, with to 8 mm long short

branchlets bearing to 4 secund pale yellow flowers.

Flower bud to 3 by 2 mm, ellipsoid. Sepals ovate, the 3

outer somewhat longer, acute or subacuminate, the

inner acute. Stamens 15, unequal; filaments broadly

compressed at base, tapering and filiform distally;

appendagevery slender, e. twice length of the subglo-

bose anthers. Ovary ovoid, style somewhat longer,

columnar,tapering, villous towards base. Fruitpedicel
to 2 cm long, very slender; 2 longer fruit calyx lobes to

3 by 0.5 cm, spatulate, narrowly obtuse, c. 1.5 cm

broad above the to 4 by 2.5 mm ovate saccate

thickened base; 3 shorter lobes to 8 by 4 mm,

ovate-acuminate, closely envelopingnut. Nut to 7 by 4

mm, ovoid, apiculate.

Distr. Malesia: Malaya (Perak and Pahang south-

wards), Riouw Arch., E. and Central Sumatra

(Tapanuli.Djambi), E. Borneo (Kudat to Pleihari and

Martapura); wrongly recorded from Sarawak by

Browne (Forest Trees of Sarawak and Brunei, 1955,

21).
Ecol. Deep fertile soils in Mixed Dipterocarpforest

below 750 m; locally frequent.

Uses. A minor source of damar mata kuching.
Vern. Mata kuching mèrah, mĕrawan m.k.,mĕr-

awan jangkang, m. mèrah, m. pasir (Malaya),gangsal

(Djambi), mĕranti emeh (Tapanuli), mĕrawan puteh

(Kalimantan), sĕlangan mata kuching (Sabah).

18. Hopea pierrei Hance, J. Bot. 15 (1876) 308; ibid.

16(1877)329; Brandis & Gilo in E. & P. Pfl. Fam. ed.

1, 3, 6 (1894) 263; Brandis, J. Linn. Soc. Bot. 31

(1895)67, p.p.; GutalN, Fl. Gen. I.-C. 1 (1910) 372;

Gilg in E. & P. Pfl. Fam. ed. 2, 21 (1925) 238;

Dakkus, Bull. Jard. Bot. Btzg III, Suppl. 1 (1930) 162;

Sym. Gard. Bull. S. S. 9 (1938) 323, pi. 17; Mai. For.

Rec. 16(1943) 139, f. 69;Smitinand,ThaiFor. Bull. 1

(1954) 19; Ashton, Gard. Bull. Sing. 31 (1978)

29.— H. micrantha (non HOOK./.) HANCE, J. Bot. 15

(1876) 242. — Hancea pierrei PIERRE, For. Fl. Coch. 4

(1891) t. 248.
—

H. avellanea HEIM, Bot. Tidsskr. 25

(1902) 46; GUERIN, Fl. Gen. L.-C. 1 (1910) 375; CRAIB,
Fl. Siam. Enum. 1 (1925) 147; SMITINAND, Thai For.

Bull. 1 (1954) 10; Nat. Hist. Bull. Siam Soc. 19 (1958)

63.

Medium-sized smooth barked tree, with thin but-

tresses and sometimes stilt roots. Twigapex fugaceous

puberulent,ovary caducously so, petals outside den-

sely cream pubescent, parts otherwise glabrous. Twig

c. 1 mm 0 apically, very slender, straight, terete,

horizontal, dark brown; stipule scars obscure. Leaf

bud minute;stipules minute, linear, fugaceous. Leaves

4-8 by 1.6-4 cm, lanceolate, subcoriaceous; base

abruptly broadly cuneate; acumen to 12 mm long,
slender, caudate; nervation dryobalanoid, main

nerves c. 18 pairs with many + equal secondaries,

very slender and hardly evident beneath, obscure

above; midrib slender but prominent,terete beneath,

obscurely depressed above; petiole 6-11 mm long,

slender. Panicle to 2 cm long, slender, axillary or

sometimes terminal, singly branched; branchlets to 8

mm long, bearing to 4 pale yellow flowers. Buds to 3

by 2 mm. Sepals broadly ovate, acute to subacu-

minate. Stamens 15, compressed at base, tapering;

appendages very slender, c. 3 x length of the subglo-

bose anthers. Ovary and stylopodium hour-glass-

shaped, equal, punctate beneath the short tapering

style, with prominentmedian constriction. Fruit pedi-

eel to 2 mm long, very slender. 2 longer calyx lobes to

27 by 7 mm, small, spatulate, obtuse, c. 1 mm broad

above the to 3 by 2 mm ovate saccate thickened base; 3

shorter lobes to 3 by 2 mm, ovate. Nut to 6 by 5 mm,

ovoid, shortly apiculate.

Distr. Vietnam, Cambodia, S.E. Thailand, and in

Malesia: Malaya (Pahang, Selangor, Negri Sembi-

lan).

Ecol. Ridges at 300-700 m in Malaya, sometimes

locally gregarious (abundant in Heath forest in

Cambodia, and widespread on sandy soils in ever-

green forest in Indochina).
Vern. Mĕrawanpalong.

19. Hopea inexpectata Ashton, Gard. Bull. Sing. 31

(1978)29.

Medium-sized smooth barked tree. Young twigs,

petioles and base ofpeduncle caducous tawny puberu-

lent. Twigs c. 2 mm 0 apically, slender, much

branched, somewhat ribbed, becoming blackish,

smooth. Leaves 5-9 by 2.4-4.5 cm, ovate, coriaceous;

margin subrevolute; base + equal, broadly cuneate;

acumen to 15 mm long, slender; nervation dryoba-
lanoid, main nerves 8-10 pairs, slender but distinct

elevated beneath,arched, with 1 or a few shorter less

distinct secondary nerves; tertiary nerves reticulate,

evident beneath; midrib sharply prominent beneath,

depressed and obscure above; petiole 6-7 mm long,

short, slender. Flowers unknown. Panicle to 2.5 cm

long, terminal or axillary to ramiflorous, slender,

singly branched; bracts unknown, caducous. Fruit

pedicel to 2 mm long, slender. 2 longer calyx lobes to 7

by 1.5 cm, spatulate, subacute, tapering to 2 mm

broad above the 4 by 2 mm ovate saccate thickened

base; 3 shorter lobes to 6 by 3 mm, ovate, acuminate,
shorter than nut; nut to 8 by 4 mm, ovoid-acuminate,

tapering to a short apiculus bearing the vestiges of a

distinct stylopodium.
Distr. Malesia: West New Guinea (Kebar valley).
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Ecol. Locally frequent in lowland forest.

Vern. Bu-aan, arais.

Notes. This unexpected record ofthe first member

of sect. Dryobalanoides east ofWallace's Line suggests

the possibility of polyphyletic origin, presumably
from sect. Hopea, which is otherwise the only section

occurring in New Guinea and already shows remark-

able plasticity there, as in H. celtidifolia.
H. inexpectata shows a strong superficial resem-

blance to H. griffithiiKURZ, but differs in its lustrous

leaf undersurface, sericeous young parts and short

petiole; flowers are required forcritical comparisonof

androecium and gynoecium.

20. Hopea griffithiiKURZ, J. R. As. Soc. Beng. Sc. 42,

2(1873)60;Fl. Burma 1 (1877) 122; DYER, Fl. Br. Ind.

1 (1874) 310; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 69

(var.pedicellataexcl.); Indian Trees (1906) 68; Heyne,
Nutt PI. ed. 2 (1927) 1107; Sym. Gard. Bull. S. S. 9

(1938) 324, 329; ibid. 10(1939)343,pi. 14; Mai. For.

Rec. 16 (1943) 127, f. 69; Ashton, Man. Dipt. Brun.

Suppl. (1968) 51, f. 7. — Hancea griffithiiPIERRE, For.

Fl. Coch. 4 (1891) sub t. 248.
— H. pierrei (non

HANCE) RIDL. Fl. Mai. Pen. 1 (1922) 238 .p.p.

Medium sized smooth-barked tree with thin but-

tresses and a few stilt roots. Parts glabrous but for the

petals. Twig 1 mm 0 apically, terete, slender, much

branched. Bud to 1 by 1 mm, small,conical. Stipule to

2 mm long, linear, fugaceous. Leaves 4-9 by

cm, ovate to lanceolate, coriaceous; base narrowly or

broadly cuneate; acumen to 1.5 cm long, caudate;

margin frequently subrevolute; nerves c. 9 pairs,

dryobalanoid, hardly raised beneath; tertiary nerves

reticulate; midrib depressed above, prominent

beneath;petiole 8-15 mm long, slender. Panicle to 2.5

cm long, terminal or axillary, ribbed, glabrous, singly

branched; branchlets short, bearing to 5 secund

flowers; bracteoles to 2 mm long, linear, fugaceous.
Flower bud to 2 mm long, ellipsoid. Sepals broadly

ovate, subacuminate, fimbriate, otherwise glabrous,

subequal; the inner 3 narrower at base, thinner at

margin, than the outer 2. Petals lanceolate, erose,

densely pubescent on parts exposed in bud. dark red.

Stamens 15, in 3 unequal verticils; filaments com-

pressed at base, tapering and filiform below the

broadly ellipsoidanthers; appendageto connective c.

2 times length of anther, slender. Ovary and stylopo-

dium stoutly pyriform, papillose towards apex, other-

wise glabrous, taperingsomewhat abruptly below the

shortly columnar glabrous style. Fruit glabrous.Pedi-

cel c. 1 mm long, slender. 2 longer calyx lobes to 3 by

0.5 cm, spatulate, obtuse, c. 2 mm wide above the to 4

by 3 mm deltoid thickened saccate base; 3 shorter

lobes to 8 by 1 mm, linear,similarly expanded atbase.

Nut to 7 by 5 mm, ovoid, with to 1 mm long, slender

apiculus.

Distr. Lower Burma, and in Malesia: Malaya (E.

coast, W. Johore), Borneo (Sarawak W. ofthe Lupar,
? Rejang hinterland; W. & S. Kalimantan).

Ecol. Leached soils in Mixed Dipterocarpforest on

low hills, locally common.

Vern. Mĕrawanjantan,pĕrawan,pĕngĕrawanbunga

(Mai.).

21. Hopeatreubii Heim, Bull. Mens.Soc. Linn. Paris2

(1891) 955; Brandis, J. Linn. Soc. Bot. 31 (1895) 68;

Merr. En. Born. (1921) 403; Ashton, Man. Dipt.

Brun. (1964) 111, f. 12, pi. 30 (bark); ibid. Suppl.

(1968)57. — Fig. 70 B-B3.

Medium-sized, fissure-barked tree with low but-

tresses and flying buttresses. Glabrous but for petals

and stylopodium. Twig to 1.5 mm 0 apically, slender,

terete, smooth. Bud to 2 mm long. Stipule to 8 mm

long, linear, fugaceous. Leaves 5-8 by 3-5.5 cm,

broadly elliptic to obovate, coriaceous, base cuneate;

acumento 5 mm long, short, broad; margin subrevo-

lute; nerves c. 7 pairs, strongly curved, dryobalanoid,

at 60°-70° with secondaries running almost tomargin;

tertiary nerves reticulate, indistinct; midrib broad,

rounded, slightly raised on both surfaces; petiole c. 1

cm long, short. Panicle to 8 cm long, terminal or

axillary to ramiflorous, to 2-axillary, slender, rigid,

strongly ascending, terete or ± compressed, glabrous;

regularly singly branched, branchlets to 2.5 cm long,

straight, bearing to 7 secund flowers; bracteoles to •

mm long, narrowly deltoid, glabrous, fugaceous.

Flower bud to 2.5 mm long, ellipsoid, on to 2.5 mm

Fig. 69. Trunk-base of BURCK.

Brunei, Andalau For. Res. (Photogr. G.H.S. WOOD,

SAN 17534).

Hopea beccariana
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long pedicel. Calyx glabrous but for the fimbriate

margin; outer lobes ovate-acuminate, inner lobes

shorter, thinner, broadly ovate-mucronate. Petals

narrowly lanceolate, acute, fimbriate, shortly pubes-
cent on parts exposed in bud, lemon yellow. Stamens

10, subequal, in a single row; filaments slender,

tapering from the base; anthers broadly oblong,

subequal; appendageto connective about twice length
of anther. Ovary and stylopodium cylindrical, gla-
brous but for the glandularpapillose apex, subtrun-

cate; style short, abrupt, glabrous. Fruit pedicel to 3

mm long, slender. Calyx glabrous; 2 longer lobes to

3.5 by 0.7 cm,spatulate, obtuse, to 2 mm broad at the

narrow saccate unexpandedbase; 3 shorter lobes to 8

by 2 mm, similar atbase. Nut to 11 by 5 mm, narrowly

ovoid, glabrous;style remnant short, acute.

Distr. Malesia: Borneo (Sarawak and Brunei).

Ecol. Local, on deep yellow sandy soils in Mixed

Dipterocarp forest on coastal hills.

Vern. Mĕrawan daun tĕbal.

22. Hopea beccariana Burck, Ann. Jard. Bot. Btzg 6

(1887) 240; Brandis, J. Linn. Soc. Bot. 31 (1895) 68;
Merr. En. Born. (1921) 401; Sym. Gard. Bull. S. S. 8

(1934) 28, pi. 18; ibid. 9 (1938) 325, p.p.- Mai. For.

Rec. 16 (1943) 122, f. 69, 71; Smitinand, Thai For.

Bull. 1 (1954) 19; Browne, For. Trees Sarawak &

Brunei (1955) 120; Ashton, Man. Dipt. Brun. (1964)

95, f. 12,pi. 26 (stem); ibid. Suppl.(1968)48;Meijer&

Wood, Sabah For. Rec. 5 (1964) 207, f. 26, pi.
22.— Hancea beccariana PIERRE, For. Fl. Coch. 4

(1891) sub t. 244, in tab. also partly (by error)

‘beccarii’. — H. nicholsoni HEIM, Bull. Mens. Soc.

Linn. Paris 2 (1891) 973.— H. intermedia KING, J. R.

As. Soc. Beng. Sc. 62, 2 (1893) 126,p.p.; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 67, p.p.; BRUHL & KING,
Ann. R. Bot. Gard. Calc. 5, 2 (1896) 156, t. 189, p.p.;

HEYNE, Nutt. PI. ed. 2 (1927) 1107; Foxw. Mai. For.

Rec. 10 (1932) 134; DURANT, Rep. For. Brunei (1932)

40; BURK. Diet. (1935) 1190. — Balanocarpusovalifo-

lius RIDL. J. Fed. Mai. Str. Mus. 10 (1920) 130, p.p.;

Fl. Mai. Pen. 1 (1922) 247,p.p.; Foxw. Mai. For. Rec.

10(1932) 143, p.p. — H.pierrei (non FIANCE) RIDL. Fl.

Mai. Pen. 1 (1922) 238, p.p. —Fig. 62a, 63 C1-C4,

64b, 69.

Large, smooth or fissure-barked buttressed tree.

Young twig, bud and petiole waxy glaucescent. Twig

to 1 mm 0 apically, slender, terete, smooth. Bud to 2

by 1 mm, ovoid. Stipule to 2.5 mm long, linear,

fugaceous. Leaves 5-8 by 2.2-4.5 cm, ovate, thinly

coriaceous; base cuneate, frequently subequal;

acumento 1.5 cm long, caudate; marginnot revolute;

nerves c. 8 pairs, indistinct, dryobalanoid; main

secondaries almost reaching margin; tertiary nerves

reticulate, indistinct; midrib slender, slightlyraised on

both surfaces;petiole 1.2-1.7 cm long, slender. Panicle

to 7 cm long, axillary (rarely terminal), terete, puberu-
lent or glabrous; singly branched, branchlets bearing
to 5 secund cream flowers; bracteoles small, linear,

fugaceous. Flower bud small, ellipsoid. Calyx shortly

pubescent outside, glabrous within; 2 outer lobes

ovate-acuminate, 3 inner lobes ovate to suborbicular,

obtuse or subacute. Petals linear, densely pubescent
on parts exposed in bud. Stamens 15; filaments

slender, tapering; anthers broadlyoblong; appendage
to connective about twice as long as anther, slender.

Ovary and stylopodium hour-glass-shaped, puberu-

lent towards the apex, tapering into the short glabrous

style. Fruit calyx glabrous; 2 longer lobes to 3.5 by 1

cm, obtuse, to 2 mm broad above to4 by 3.5 mm ovate

saccate slightly thickened base, twisted; 3 shorter

lobes to 7 mm long, acute, similar at base. Nut to 9 by 5

mm, broadly ovoid, glabrous; style remnant to 1 mm

long.

Distr. Peninsular Thailand (Pattani) and in Male-

sia: Malaya, E. Sumatra (Karimun), Borneo.

Ecol. Widespread, oncoastal hills and ondeep soils

on inland ridges (especially in Malaya), occasionally

to 1200 m.

Vern. Mĕrawanbatu, m. jangkang,m.pĕnak (Mai.),

sĕlangan pĕnak (Sab.), .v. hijau, garang buaya daun

kĕchil (Brun.), chĕngai pasir (Iban),

bangkirai,

tĕmang bĕsi,

nuas njĕrakat hitam, bĕlang kĕmai (S.E.

Borneo).

23. I lopea dyeri Heim, Bull. Mens. Soc. Linn. Paris 2

(1891) 972; Brandis, J. Linn. Soc. Bot. 31 (1895) 68;

Merr. En. Born. (1921)402.,p.p:, Sym. Gard. Bull. S.

S. 8 (1932) 53; ibid. 9 (1938) 323, 324; ibid. 10(1939)

353; Mai. For. Rec. 16(1943) 124, f. 68F,69; Browne,

For. Trees Sarawak & Brunei (1955) 120; Ashton,
Man. Dipt. Brun. (1964) 99, f. 12,pi. 28 (stem-base);

ibid. Suppl. (1968) 50; Meijer & Wood, Sabah For.

Rec. 5 (1964) 210.— H. micrantha (non Hook. /.)

Burck, Ann. Jard. Bot. Btzg 6 (1887) 239, p.p.; King,

J. R. As. Soc. Beng. Sc. 62,2(1893) 124,p.p.; Brandis,

J. Linn. Soc. Bot. 31 (1895)70; Burk. J. Sir. Br. R. As.

Soc. 81 (1920) 58; Heyne, Nutt. PI. ed. 2 (1927) 1107;

Burk. Dict. (1935) 1190.— Hancea microptera

PIERRE, For. Fl. Coch. 4 (1891) sub t. 244,

nomen. H. microptera DYER ex BRANDIS, J. Linn.

Soc. Bot. 31 (1895) 68, nomen in syn. H. intermedia

KING, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 126,p.p.;

Ann. R. Bot. Gard. Calc. 5, 2 (1896) 156, p.p.;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 67, p.p.; Foxw.

Mai. For. Rec. 10 (1932) 134, p.p.— H. pierrei (non

HANCE) BRANDIS, J. Linn. Soc. Bot. 31 (1895)67, t. 2,

f. 10, p.p.; MERR. En. Born. (1921) 403,p.p.; RIDL. Fl.

Mai. Pen. 1 (1922) 238, p.p.; Foxw. Mai. For. Rec. 10

(1932) 133, p.p. Fig. 63 D3-D4.

Medium-sized tree with flaking bark and thin low

buttresses and stilt roots. Bud, stipule, panicle and

domatia persistently grey-brownpubescent, twig and

petiole caducously so. Twig to 1 mm 0 apically,

slender, terete, much branched, becoming smooth.

Bud minute, ovoid, obtuse. Stipule to 1.5 mm long,

linear, caducous. Leaves 2.7-7 by 1.2-2.5 cm, ovate-

lanceolate, somewhat coriaceous, frequently lepidote

beneath; base cuneate, subequal; acumen to 1.5 cm

long, narrow, caudate; margin frequently slightly

revolute; nerves 8-12 pairs, slender, slightly raised,
distinct beneath with many distinct secondaries fre-
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quently subequal to them; midrib stout, raised on

both surfaces, more prominently raised above than

beneath; petiole 5-8 mm long, short, slender. Panicle

to 3 cm long, terminal or axillary, borne singly, terete;

singly or doubly irregularly branched, the branchlets

short, bearing to 4 flowers; bracteoles minute, oblong,
obtuse, pubescent, fugaceous. Flower cream; bud

small, ovoid, Calyx puberulent to glabrous outside,

glabrous within; 2 outer lobes narrowly ovate, sub-

acuminate; 3 inner lobes thin, suborbicular, mu-

cronate. Petals narrowly lanceolate, densely pubes-

cent on parts exposed in bud. Stamens 15,in 3 whorls;

filaments broad at base, tapering; anthers subglobose;

appendageto connective about twice length ofanther.

Ovary and stylopodiumpyriform, glabrousbut for the

puberulent apex, crowned by a short glabrous style.
Fruit calyx glabrous; 2 longer lobes to 2.5 by 1 cm,

small, spatulate, narrowly obtuse, to 2.5 mm broad

above the to 5 by 3 cm narrowly deltoid slightly
thickened saccate base; 2 shorter lobes to 7 by 4 mm,

ovate, glabrous, acuminate, acute, thin. Nut to 9 by 4

mm, narrow, ovoid; style remnant short, acute.

Distr. Malesia: Malaya, Borneo (Sarawak,

Sabah).
Ecol. Well drained soils on low hills and ridges to

1000 m; locally abundant.

Vern. Mĕrawan palit, m. hitam, pĕngawan pasir

(Mai.), sĕlanganpalit (Sab.), èmang besi (Kapuas).

24. Hopea myrtifolia Miq. Sum. (1860) 49, 192; DC.

Prod. 16, 2 (1868) 635; Walp. Ann. 7 (1868) 379;

Scheff. Nat. Tijd. N. I. 31 (1870) 551; Burck, Ann.

Jard. Bot. Btzg 6 (1887) 242; Brandis, J. Linn. Soc.

Bot. 31 (1895) 71, p.p. -, MERR. En. Born. (1921) 403,

p.p.-, Heyne, Nutt. PI. ed. 2 (1927) 1107; Sym. Gard.

Bull. S. S. 10 (1939) 347, pi. 16; Mai. For. Rec. 16

(1943) 134, f. 69, 74. — Fig. 63 A-A4.

Medium-sized, sometimes large, smooth barked

tree with stilt roots and thin buttresses. Twigs, leaf

buds, petioles, midrib above, and domatia densely ±

persistently tawny puberulent, panicles sparsely so,

petals outside densely goldenpubescent. Twigc. 1 mm

0 apically, slender, straight, ± horizontal, terete,

becoming dark brown; stipule scars minute, pale.
Buds minute; stipules small, linear, fugaceous. Leaves

(4.5—)6—12 by (1-8—)2.2—5 cm, lanceolate, coriaceous;

base broadly cuneate, subequal; acumen to 1.8 cm

long, prominent; nervation dryobalanoid; main

nerves c. 13 pairs, with many + shorter secondaries,
slender but evident beneath, distinctly narrowly

depressed above, frequently with pubescent axillary

domatia; tertiary nerves usually evident on both

surfaces, minutely reticulate; midrib slender but dis-

tinctly elevated on both surfaces; petiole 6-12 mm

long, slender. Panicle to 4 cm long, slender, axillary to

ramiflorous, singly branched; branchlets to 1.5 cm

long, bearing to 7 secund flowers. Flower buds c. 2.5 by
2 mm, ovoid. Sepals broadly ovate to suborbicular,

mucronate or subacuminate. Stamens 15, filaments

broadly compressed at base, tapering and filiform

distally; appendages slender, c. twice as long as

subglobose anthers; ovary and stylopodium narrowly

subcylindrical, equal in height but the ovary broader,
without median constriction; style shorter than either,

columnar, tapering. Fruit pedicel to 2 mm long,
slender. 2 longer fruit calyx lobes to 5.5 by 1.2 cm,

spatulate,narrowly obtuse, tapering toc. 2 mm broad

above the to 7 by 3 mm ovate saccate thickened base; 3

shorter lobes to 4 by 3 mm, ovate, saccate, thickened.

Nul to 9 by 7 mm, ovoid, bluntlyapiculate.

Distr. Malesia: Malaya (S. Perak and Pahang

southwards), Karimun, S, Sumatra (Lampong), S.E.

Borneo (Pulau Laut, Muara Teweh to Balikpapan
and Tarakan), W. Borneo (Melawi).

Ecol. Well-drained undulating land with deep
fertile soil.

Vern. Mata kuching bĕludu, mĕrawan jangkang

(Malaya), mata kuching (Sumatra), njĕrakat jangkar

(Kutei), bangkirai batu, lampĕngwea (Muaratewe).

25. Hopea pedicellata (BRANDIS) SYM. Gard. Bull. S.

S. 9(1938) 327, pi. 19; Mai. For. Rec. 16(1943) 138, f.

68E, 69; SMITINAND, Thai For. Bull. 1 (1954) 10, 19;

ASHTON, Man. Dipt. Brun. Suppl. (1968) 54, f. 7;

Gard. Bull. Sing. 31 (1978) 30. H. micrantha (non

HOOK./) KING, J. R. As. Soc. Beng. Sc. 62, 2 (1893)

124,p.p.; RIDL. Fl. Mai. Pen. 1 (1922) 237, p.p. H.

griffithiivar. pedicellata BRANDIS, J. Linn. Soc. Bot. 3 1

(1895) 69, p.p. quoadspecim. Malay.;RIDL. Fl. Mai.

Pen. 1 (1922) 238. H. intermedia (non King)

Brandis, J. Linn. Soc. Bot. 31 (1895) 67, p.p.— H.

mengerawan (non Miq.) Brandis, J. Linn. Soc. Bot. 31

(1895) 70, p.p.— H. pierrei (non Hance) Ridl. Fl.

Mai. Pen. 1(1922)238,/)./).; Foxw. Mai. For. Rec. 10

(1932) 133,/)./).; Burk. Diet. (1935) 1193, p.p.—H.

siamensis HEIM, Bot. Tidsskr. 25 (1902) 46; WILLIAMS,
Bull. Herb. Boiss. 2, 5 (1905) 147; SCHMIDT, Bot.

Tidsskr. 7 (1907) 46; GUERIN, Fl. Gen. 1.-C. 1 (1910)

376; CRAIB, Fl. Siam. Enum. 1 (1925) 147; SMITINAND,

Nat. Hist. Bull. Siam Soc. 19 (1958) 63.

Medium-sized tree with flaky bark, thin buttresses

and sometimes a few stilt roots. Young twig and

domatia grey-brown puberulent,glabrescent; petiole,

leaf bud and stipule persistently so. Twig c. 1 mm 0

apically, slender, much branched, terete, smooth;

stipule scars short, obscure. Bud to 1 by 1 mm,

ellipsoid, obtuse, minute. Stipule small, linear, fuga-

ceous.Leaves 4-9 by 1-3.5 cm, ovate-lanceolate,base

cuneate; acumen to 1.5 cm long, subcaudate, slender;

nervation dryobalanoid, main nerves c. 8-12 pairs,
with subequal secondaries, indistinct, slender, hardly

raised;midrib raised on both surfaces; petiole 6—8 mm

long. Panicle to 2 cm long, terminal or axillary, terete,

caducous puberulent; singly branched. Calyx gla-

brous, 2 outer lobes ovate, acute, 3 inner suborbicular,

mucronate. Petals sericeous on parts exposed in bud,

pale yellow. Stamens 15, unequal; filaments com-

pressed at base, tapering abruptly medially and

filiform below the oblong anthers; appendage to

connective filiform, c. twice length of anthers. Ovary

with stylopodium, cylindric-conical, attenuate, trun-

cate, punctate in the distal {, surmounted by a short
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style. Fruit glabrous. Pedicel c. 2 mm long. 2 longer

calyx lobes to 3 by 0.5 cm, spatulate, c. 2 mm broad

above the c. 5 by 3 mm ovate saccate thickened base; 3

shorter lobes to 3 by 3 mm, ovate, saccate, adpressed
to the nut. Nut to 6 by 4 mm, ovoid, abruptly acute.

Distr. Southern Indo-China, Peninsular Thailand

and in Malesia: Malaya (Trengganu and Perak and

northwards), Borneo (Sarawak, Sabah, Nunukan).
Ecol. Rare, in hill forests to 750 m.

Uses. A minor source of damar mata kuching.
Vern. Mata kuching bukit (Mai.).

26. Hopea altocollina Ashton, Gard. Bull. Sing. 22

(1967)271, pi. 16, 348 (phot, habit);Man. Dipt. Brun.

Suppl. (1968) 46, f. 6, pi. 10 (stem-base).

Tall tree with prominent thin buttresses and pale

thinly flaking bark. Sepals and petals sericeous out-

side; parts otherwise glabrous. Twigs c. 2 mm 0

apically, terete; stipule scars short, obscure. Bud to 1

by 1 mm, subglobose,small. Stipuleunknown. Leaves

7-10 by 3—4.5 cm, lanceolate;base obtuse, appearing

cuneate owing to the prominently revolute margin;

acumen to 1 cm long, caudate; nervation dryoba-

lanoid, nerves c. 16 pairs, + obscure, with short

secondaries; midrib slender, slightly elevated on both

surfaces; petiole 10-13 mm long, somewhat thickened

distally and geniculate, slender. Panicle to 8 cm long,

terminal or axillary, frequently 2-axillary, terete,

glabrous, singly branched. Flower bud to 4 by 3 mm.

Sepals broadly ovate, acute, the inner 3 broader and

thinner. Stamens 15; filaments rather slender, lorate at

base, tapering medially; anthers ellipsoid; appendages

c. 2 x length of anthers, very slender. Ovary and

stylopodium cylindrical, punctate at the rounded apex;

style short. Fruit entirely glabrous. Pedicel to 2 mm

long. 2 longer calyx lobes to4.5 by 0.8 cm, spatulate,

obtuse, 2-3 mm broad above the 6 by 3 mm narrowly

ovate thickened saccate base; 3 shorter lobes to 4 by 4

mm, suborbicular, obtuse, shorter than nut. Nut to 7

by 5 mm, ovoid; style remnant to 2 mm long, slender.

Distr. Malesia: Borneo (Rejang hinterland, Sar-

awak to Crocker range, S.W. Sabah).

Ecol. Locally frequent, clay rich soils, hillsides and

spurs, 800-1000 m.

1b. Subsection Sphaerocarpae

(HEIM) ASHTON, Gard. Bull. Sing. 20 (1963) 258; Man. Dipt. Brun. (1964) 90;

GUTIERREZ, Act. Manil. 4, A, 2 (1968) 26. — Balanocarpus sect. Sphaerocarpae

HEIM, Rech. Dipt. (1892) 77. — Hopea, Bracteata group Sym. Gard. Bull. Sing.
10 (1939) 338; Mai. For. Rec. 10 (1943) 108.

Leafnervation subdryobalanoid (except spp. 27-30with scalariform venation);
bracts subpersistent; panicles irregularly branched, with long branchlets and few

flowers (.H. nervosa, H. sublanceolata excl.); corolla dark coloured; ovary and

stylopodium truncate. Small or occasionally medium-sized trees; bark smooth or

rarely irregularly cracked; buttresses thin small; usually with stilt roots.

Distr. Malesia: Malaya, Sumatra, Borneo, Mindanao.

27. Hopea aequalis ASHTON, Gard. Bull. Sing. 22

(1967) 271, pi. 15; Man. Dipt. Brun. Suppl. (1968) 46,
f. 6. — H. nov. spec. aff. H. pachycarpa (non SYM.)

MEIJER & WOOD, Sabah For. Rec. 5 (1964) 229.

Small to medium-sized tree. Apparently glabrous

apart from the puberulentmidrib above. Twig c. 2 mm

0 apically, terete, smooth; stipule scars short, hori-

zontal, obscure. Bud c. 2 by 1 mm ellipsoid, obtuse.

Stipule unknown. Leaves 13-25 by 5.5-8 cm, lanceo-

late, chartaceous; base obtuse; acumento 1 cm long;

nerves 16-20 pairs, slender, elevated beneath, at

65°-70°; tertiary nerves densely scalariform, very

slender, diagonal to the nerves; midrib shallowly

depressed above, prominent beneath, slender; petiole

15-18 mm long. Flower unknown. Panicle to 9 cm

long, axillary, terete, glabrous, unbranched or singly

branched. Fruit glabrous.Calyx lobes to 18 by 16mm,

subequal, ovate, subacute, saccate, incrassate. Nut to

23 by 15 mm, ovoid, acute, frequently coated with

resin.

Distr. Malesia: Borneo (Central Sarawak, San-

dakan Distr.).
Ecol. Rare, low hills in Mixed Dipterocarp forest.

28. Hopea rudiformis Ashton, Gard. Bull. Sing. 31

(1978)30.
Medium-sized tree. Twigs, leaf buds and parts of

petals exposed in bud densely + persistently pale

tawny puberulent; panicles sparsely so; calyx outside

and nerves and midrib beneath sparsely caducously
so. Twigs c. 2 mm 0 apically, rather straight, ribbed,

becoming smooth, dark brown. Bud small, ovoid,

acute; stipules fugaceous, unknown. Leaves 6.5-14 by
3.5-7.5 cm, ovate to broadly lanceolate, thinly coria-

ceous, minutely stellate lepidote and appearing pale
and dull beneath; margin subrevolute; base broadly

cuneate; acumen to 1.5 cm long, broad, tapering,
down curved and twisted over on pressing; nerves

11-13 pairs, slender but prominent beneath, + ob-

scurely depressed above, arched, at 55°-65°; second-
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ary nervesfew, short, hardlyelevated beneath; tertiary

nerves densely scalariform, obscure; petiole8-13 mm

long. Panicle to 3.5 cm long, to 2-axillary; singly

branched, branchlets bearing to 3 flowers; bracts

unknown, fugaceous. Flower bud to 3 by 2 mm, ovoid,

small. Sepals subequal, broadly ovate, subacuminate.

Stamens 15, in 3 subequal verticels; filaments com-

pressed at base, tapering medially and filiform below

the shortly oblong anthers; appendagesslightly longer

than anthers, short, slender. Ovary ovoid, sur-

mounted by an indistinct tapering ciliate stylopo-

dium, and short columnar style c. { length of ovary

and stylopodium. Fruit pedicel to 2 mm long, short,

base of ripe fruit + impressed. 2 longer calyx lobes to

9 by 2 cm, broadly spatulate, obtuse, c. 3 mm broad

above the to 6 by 5 mm ovate deeply saccate thickened

base; 3 shorter lobes to 8 by 8 mm, ovate, chartaceous

at margin, subacute, reaching apex of nut and

adpressed to it; nut to 8 by 8 mm, ovoid, terminating in

the persistently truncate stylopodium.

Distr. Malesia: S.E. Borneo (Tawau to Pulau

Laut); Ulu Kapuas, W. Borneo.

Ecol. Undulating land on deep well drained soil in

lowlands; sometimes in freshwater swamps.

Vern. Sĕlangan jangkang, èmang bahau, putang

lĕman, damar jangkar.

29. Hopea nervosaKing, J. R. As. Soc. Beng. Sc. 62,2

(1893) 124; Brandis, J. Linn. Soc. Bot. 31 (1895) 62;

Ridl. Fl. Mai. Pen. 1 (1922) 236; Foxw. Mai. For.

Rec. 10 (1932) 129, pi. 10 (hab.), p.p.; Burk. Diet.

(1935) 1191; Sym. Mai. For. Rec. 16(1943) 135, f. 69,

75; Ashton, Man. Dipt. Brun. (1964) 104, f. 12; ibid.

Suppl. (1968) 54; Meuer & Wood, Sabah For. Rec. 5

(1964) 215, f. 28, pi. 23b (stem). — Fig. 70 D3-D4,
71.

Medium-sized tree. Twig, leaf bud, stipule,panicle,

petiole and midrib on both surfaces puberulent,

glabrescent. Twig to 1 mm 0 apically, slender,

becoming smooth, glabrous.Budto 2 by 1 mm, ovoid,

acute. Stipule to 2 mm long, narrowly oblong, acute.

Leaves 9-18 by 4-7 cm, thinly coriaceous, narrowly
ovate to lanceolate; base broadly cuneate; acumen to

1.4 cm long, narrow; nervation scalariform, nerves

Fig. 70. Flower details in Hopea sect. Dryobalanoides MIQ. All x 10. Sepals drawn from inside.
— H. bracteata

BURCK. A. Bud, A1. outer sepal, A2. inner sepal, A3, stamens from inside, A4. stamens and pistil. —
H. treubii

HEIM. B. Bud, B1. outer sepal, B2. inner sepal, B3. stamens and pistil. — H. vaccinifolia RIDL. ex ASHTON. C.

Bud, C1. outer sepal, C2. inner sepal, C3. stamens from inside, C4. pistil. — KING.D3. Stamens from

outside, D4. pistil (A HAVILAND 2225, B ANDERSON S 9482, C HOSE 583, D KOSTERMANS 13981).

H. nervosa
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13-15 pairs, dense, slender, prominent beneath,

slightly curved, at 40°-60°, with or without short

slender secondaries; tertiary nerves dense, slender,

scalariform, slightly sinuate, diagonalto nerves; mid-

rib slender, prominent beneath, slightly depressed
above; petiole 1-1.2 cm long. Panicle to 9 cm long,

terminal or axillary, to 2-axillary, terete; singly

branched, branchlets to 1.5 cm long, bearing to 5

flowers; bracteoles small, ovate, acute, puberulent

outside, glabrous within. Flower bud to 3 mm long,

subglobose. Petals narrowly oblong, densely tomen-

tose on parts exposed in bud, purple with pale tips.

Stamens 15; filaments of inner 2 rows broad at base,

abruptly tapering, 5 outer filaments slender; anthers

subglobose; appendage to connective slender, c. 2

times length of anther. Ovary and stylopodium
broadly cylindrical, truncate, glabrous; style short.

Fruit subsessile. Calyx glabrous, impressed at base; 2

longer lobes to 12 by 1.8 cm, thinly coriaceous,

spatulate, narrowly obtuse, to 2.5 mm broad above

the to 13 by 8 mm broadly ovate saccate thickened

base; 3 shorter lobes to 1.5 cm long, acute, similar at

base, closely adpressed to nut. Nut to 1 cm long and 0,

ovoid, style remnant short.

Distr. Malesia: Malaya, Borneo (Sarawak to

Sabah, S. E. Borneo to Balikpapan).
Ecol. Low lying flat land and hill slopes below 400

m on clay rich fertile soils; locally frequent.
Vern. Mĕrawanjangkang,m.pĕnak,

c. pasir

, chengalrawan.

(Mai.), sĕlangan puteh, s. bĕrtunjang, damar

jangkar (S.E. Borneo).

30. Hopea sublanceolata SYM. Gard. Bull S. S. 10

(1939) 341, pi. 13; Mai. For. Rec. 10 (1943) 144, f.

69. H. nervosa (non King) Foxw. Mai. For. Rec. 10

(1932) 129, p.p.

Medium-sized, sometimes large, tree with reddish

flaky bark. Young twigs and petioles fugaceous

puberulent, calyx outside caducously so, panicles

sparsely persistently so; petals densely cream pubes-
cent outside. Twig c. 2 mm 0, dark brown, with a

short rib following the leaf trace otherwise smooth,

terete; internodes 1-2 cm long; stipule scars obscure.

Leaf bud minute, ovoid; stipule fugaceous. Leaves

6.5-15 by 3.5-6.5 cm, elliptic-lanceolate, subcoria-

ceous; base cuneate, typically shortly decurrent;

acumen to 1.5 cm long; nerves 13-18 pairs, arched,

slender but prominent beneath, depressed above as

also the midrib; occasionally with a few short second-

ary nerves; tertiary nerves densely scalariform, evi-

dent beneath, obscure above; petiole 7-20 mm long.
Panicle to 5 cm long, terminal or axillary,ramiflorous,

relatively short, singly branched; branchlets to 2.5 cm

long, bearing to 8 flowers. Flower buds to 3 by 2 mm,

ovoid. 2 outer sepals ovate, deltoid, acute; 3 inner

broadly ovate, subacuminate. Corolla dark red.

Stamens 15. Ovary and stylopodium cylindrical, trun-

cate, with slightmedian constriction, the stylopodium
the shorter and narrower; style short, stout. Fruit

pedicel c. 1 mm long, short, stout, base of fruit

shallowly depressed. 2 longer fruit calyx lobes to 11.5

by 2 cm, spatulate,obtuse, c.4mm broad above the to

Bbyß mm ovate saccate thickened base; 3 shorter

lobes to 17 by 12mm, ovate-acuminate,appressed to

nutand enclosingit except at apex. Nut to 2by 1.3cm,

shortly apiculate.

Distr. Malesia: Malaya (S. Kedah, N. Perak,

Kelantan, Pahang).
Ecol. Locally common on undulatingland and low

spurs.

Vern. Mĕrawanjĕruai,chĕngalkarang,

panah,

mata puteh,

pau yang, pahi yang.

31. Hopea nigra Burck, Ann. Jard. Bot. Btzg6(1887)

238; Brandis, J. Linn. Soc. Bot. 31 (1895) 64; Merr.

En. Born. (1921)403.

Small tree. Twigs, leaf buds, stipules and parts of

petals exposed in bud densely persistently tawny

pubescent; panicles sparsely + caducously so. Twigs

c. 2 mm 0 apically, rather straight, hardly branched,

becoming smooth, terete. Buds minute, subglobose;

stipules c. 2.5 mm long, linear, not at first caducous.

Leaves 3-10 by 1-4 cm, broadly lanceolate, subcoria-

ceous; base obtuse; acumen to 1.5 cm long, slender;

nerves8-10 pairs, very slender, + elevated or obscure

beneath, applanate or narrowly depressed above,

arched, sometimes with small pubescent domatia;

secondary nerves CO, short, obscure; tertiary nerves

subscalariform, obscure; midrib sharply prominent

beneath, + obscure and depressedabove; petiole 3-6

mm long, short, slender. Paniclemm long, short, slender. Panicle to 3 cm long, short,

slender, axillary, usually solitary; singly branched,

branchlets to 1 cm long, bearing c. 4 secund flowers;

bracts and bracteoles to 2 mm long, linear, subpersis-

tent. Flower bud to 2 by 1 mm, small, ovoid. 2 outer

sepalsnarrowly ovate-acuminate, 3 inner suborbicu-

lar, mucronate, sparsely fimbriate; stamens 15, in 3

subequal verticils, exceeding style; filaments broadly

compressed at base, tapering and filiform below the

small subglobose anthers; appendages 2-3 times

length ofanthers, very slender. Ovary and stylopodium

cylindrical, truncate, punctatedistally; style c. j length
of ovary and stylopodium, filiform. Fruit pedicel

short. 2 longer calyx lobes to 5.5 by 1 cm, spatulate, ±

subacute, taperingto 2 mm broad above the to 6 by 4

mm ovate saccate somewhat thickened base; 3 shorter

lobes to 4 by 5 mm, suborbicular, obtuse or mu-

cronate. Nut to 8 by 6 mm, ovoid, retaining the

prominently truncate stylopodium.

Distr. Malesia: E. Sumatra, Banka, Billiton.

Ecol. Lowland forests.

Vern. Mĕdĕmut,sasak lingga (Banka), mang (Billi-

ton).

32. Hopea sphaerocarpa (HEIM) ASHTON, Gard. Bull.

Sing. 20 (1963) 258; Man. Dipt. Brun. Suppl. (1968)

56, f. 8. Balanocarpus sphaerocarpus HEIM, Rech.

Dipt. (1892) 77; BRANDIS, J. Linn. Soc. Bot. 31 (1895)

113; MERR. En. Born. (1921) 407.

Small tree. Twigs, petioles, buds and midrib on

both surfaces + densely persistently evenly tawny

pubescent, leaf nervation sometimes sparsely so. Twig
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c. 1 mm 0 apically, terete, straight, lax,smooth. Budc.

1 by 1 mm, small. Stipulee. 4by 2 mm. oblong,obtuse.1 by 1 mm, small.

caducous. Leaves 3.5-10 by 1.4-4.5 cm, ovate to

broadly lanceolate, chartaceous, undulate; base

obtuse to subcordate; acumento 1 cm long; nervation

subdryobalanoid, main nerves 9-11 pairs, slender,

elevated beneath, with obscure short secondaries;

tertiary nerves densely scalariform, slender; midrib

slender, elevated beneath, applanate above; petiole

3-6 mm long, short. Panicle to 10 cm long, axillary,

sometimes terminal, lax, slender, glabrous; singly

branched, branchlets zig-zag, bearing to 6 ± disti-

chous flowers; bracteoles c. 2 mm long, linear, gla-

brous, subpersistent. Flower bud to 2 by 2 mm,

subglobose. Sepals broadly ovate, subacute, sub-

equal, densely shortly pubescent on parts exposed in

bud.
"

Petals elliptic-oblong, subacute, puberulent on

parts exposed in bud, dark crimson. Stamens 15, in 3

unequal rows; filaments broad and compressed at

base, tapering abruptly and filiform beneath the

subglobose anthers; appendage to connective 3-5

times as long as anther, slender. Ovary and slylopo-
dium cylindrical, truncate, somewhat constricted

medially, glabrous; style short, conical. Fruit gla-
brous. Pedicel to 4mm long, very long. Calyx lobes to

8 by 7 mm, subequal, ovate, acute, saccate, thickened.

Nut to 10 by 8 mm, ovoid; stylopodiumto 2 mm tall,

prominent, truncate.

Distr. Malesia: Borneo (W. and N. E. Sarawak;
N.W. Kalimantan).

Fig. 71. Stilt-rooted KING. Sabah (Photogr. G.H.S. WOOD).Hopea nervosa
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Ecol. Local; Mixed Dipterocarp forest on leached

clay-rich soils on low hills.

33. Hopea mesuoides ASHTON, Gard. Bull. Sing. 22

(1967) 279, pi. 25; Man. Dipt. Brun. Suppl. (1968)

54. — H. subalata (non SYM.) ASHTON, Man. Dipt.

Brun. (1964) 110, f. 12, pi. 27 (stem-base).

Medium-sized tree. Leaf bud and stipule shortly

persistently paleyellow-brownpubescent, otherparts

glabrous.Twig to 1.5 mm 0 apically, slender, smooth,

terete. Bud to 1 mm long, subglobose. Stipuleto 2.5 by

I mm, hastate, acute, fugaceous. Leaves 8-14 by 2.5-5

cm, thinly coriaceous, ovate; base obtuse; acumen

5-15 mm long, caudate; marginsubrevolute;nerves c.

11 pairs, subdryobalanoid, distinct, slightly raised

beneath, with shorter secondaries, at 55°-75
c

,

strongly curved; tertiary nerves reticulate; midrib

prominently raised beneath, narrow, depressed

above. petiole 7-10 mm long, slender. Panicle to 4 cm

long,axillary, short, terete, glabrous,singly branched;

bracteoles to 1 mm long, deltoid, glabrous, subpersis-

tent. Flower bud small, ovoid to subglobose. Calyx

sparsely pubescent outside, glabrous within; 2 outer

lobes suborbicular, subacute or obtuse; 3 inner lobes

suborbicular, + shortly mucronate. Petals oblong,

obtuse, pubescent on parts exposed in bud. Stamens

15; filaments broad at base, tapering; anthers subglo-

bose; appendage to connective 2-3 times length of

anther, very slender. Ovary and stylopodium glabrous

but for the puberulent apex, cylindrical, truncate,

ovary slightly the broader; style short, glabrous. Fruit

pedicel c. 1 mm long, short, impressed in the base of

the calyx. Calyx lobes to 14 by 12 mm, subequal,

ovate, chartaceous, + erose at the subacute apex,

broadly imbricate, saccate, completely enclosing the

nut and closely adpressed to it. Nut to 14 by 14 mm,

subglobose,crowned by the persistent truncate stylo-

podium.

Distr. Malesia: Borneo (Sarawak N. E. of Bal-

ingian, Brunei).

Ecol. Mixed Dipterocarp and Heath forests, deep

leached soil, lowlands.

34. Hopea subalata Sym. Gard. Bull S. S. 10 (1939)

339, pi. 12; Mai. For. Rec. 16 (1943) 143, f. 68A, 69,

78.— Balanocarpus ovalifolius (non Ridl.) Foxw.

Mai. For. Rec. 10(1932) 143, p.p.

Small tree. Twigs and petioles sparsely fugaceous

puberulent, petals outside cream pubescent, parts
otherwise glabrous. Twig c. 1 mm 0 apically, slender,

dark brown, at first ribbed along the leaf traces;

internodes 1.5-2.5cm long; stipulescars obscure. Leaf

bud minute, ovoid; stipule to 5 mm long, linear,

caducous. Leaves 4.5-10 by 2.3-5 cm, ovate-lanceo-

late, thinly coriaceous; base broadly cuneate; acumen

to 1.5 cm long, subcuspidate; nervation subdryoba-

lanoid; main nerves c. 12 pairs, arched, frequently
with small pubescent axillary domatia, slender but

distinctly elevated beneath, obscurely depressed

above as also the many shorter secondaries; tertiary

nerve subscalariform, obscure; midrib sharply promi-

nent beneath, narrowly depressed above; petiole 5-7

mm long, short. Panicle to 5 cm long, axillary ot

terminal, slender, lax, with to 2.5 cm long branchlets

bearing to 5 flowers; bracteoles to 1 mm long, deltoid,

apiculate, subpersistent. Flower buds to 3 by 2 mm,

ovoid; sepals suborbicular, obtuse or subacute, sub-

equal; petals purple; stamens 15, filaments short,

compressed, tapering immediately beneath the sub-

globose anthers; appendages very slender, 2-4 times

length of anthers; ovary and stylopodium cylindrical,

equal, subtruncate, punctatedistally, with short stout

taperingstyle. Fruit pedicel to 2 mm long and 0. Fruit

calyx lobes to 10 by 8 mm, ovate, subequal, saccate,

thickened,enclosing the nut(the apex excepted), l(-2)
lobes generally with a to 10 by 3 mm aliform apical

extension. Nut to 10 by 8 mm, ovoid, crowned by a

truncate conical stylopodium with central terminal

apiculus.

Distr. Malesia: Malaya (Selangor).

Ecol. Locally common in onelocality, on low hills.

Vern. Mĕrawan kanching, m. jangkang.

35. Hopea auriculata Foxw. Mai. For. Rec. 10(1932)

125, pi. 9; Burk. Diet. (1935) 1189; Sym. Mai. For.

Rec. 16(1943) 121, f. 69.

Small tree. Young twigs and petioles caducous pale

grey-tawny puberulent. Twig c. 2 mm 0 apically,

slender, horizontal; stipule scars minute. Leaf bud

minute; stipuleacicular, fugaceous. Leaf 5-10 by 2-5

cm, ovate-lanceolate, thinly coriaceous; base cuneate;

acumen to 1.5 cm long, caudate; nervation subdryo-

balanoid; nerves c. 9 pairs, arched, slender but

distinctly elevated beneath, obscure above, with +

prominently buff pubescent axillary domatia and

short slender secondary nerves; tertiary nerves densely

subscalariform, + obscure; midrib slender but promi-

nent beneath,obscurely depressedabove;petiole 5-11

mm long, slender. Panicle to 4 cm long, slender,

hardly branched; flowers unknown. Fruit pedicel to 2

mm long; 2 longer calyx lobes to 7 by 1.5 cm,

spatulate, obtuse,to 5 ram broad above the to 15 by 10

mm auriculate saccate thickened base; 3 shorter lobes

to 2 cm long, ovate-auriculate, similarly thickened

centrally; nut to 10 by 7 mm, ovoid, apiculate,

completely enclosed in calyx.
Distr. Malesia: Malaya (N. E. Johore,E. Pahang).

Ecol. Rare, between 250-700 m on ridges.

36. Hopea montana Sym. J. Mai. Br. R. As. Soc. 19, 2

(1941) 141, pi. 1A; Mai. For. Rec. 16(1943) 133, f. 69;

Meijer & Wood, Sabah For. Rec. 5 (1964) 214.

Medium-sized tree. All known parts of mature tree

glabrous. Twig c. 1 mm 0 apically, very slender,

straight, blackish; stipule scars obscure. Leaf bud

minute;stipules fugaceous. Leaves 6.5-9 by 2.2-A cm,

ovate-lanceolate, thinly coriaceous; base abruptly
cuneate; acumen to 1 cm long, cuspidate; nervation

subdryobalanoid; main nerves c. 14 pairs, arched,

ascending, with many ± shorter secondaries, elevated

beneath, obscurely depressed above as also the mid-

rib; tertiary nerves obscure; petiole 9-11 mm long,
slender. Flowers unknown. Panicle to 2 cm long,
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slender, hardly branched or unbranched. Fruit pedicel
to 2mm long, broadening into receptacle. 2 longer

calyx lobes to 5 by 1.2 cm, spatulate, subacute,

tapering to c. 2 mm broad above the to 5 by 3 mm

elliptic saccate thickened base; 3 shorter lobes to 10 by
3 mm, ovate, frequently shortly wingedapically. Nut

to 7 by 5 mm, ovoid, the exposed apex surmounted by

a truncate stylopodium and central apiculus.
Distr. Malesia: Malaya (Perak, Kelantan); Borneo

(G. Kinabalu).

Ecol. Rare, hill slopes in upper dipterocarp forest,

to 1200 m.

37. Hopea vaccinifolia Ridl. ex [Browne, For. Trees

Sarawak & Brunei (1955) 122, nomen]Ashton, Gard.

Bull. Sing. 19 (1962) 258, pi. 3; Man. Dipt. Brun.

(1964) 112, f. 12; ibid. Suppl. (1968) 57. — Fig. 70

C-C4.

Small tree. Youngtwig, leaf bud, stipule and petiole
densely shortly pale grey-brown pubescent. Twig to

0.5 mm 0 apically, slender, much branched, horizon-

tally, becoming smooth, glabrous. Bud minute. Sti-

pule to 1.2 mm long, narrowly hastate, acute, fuga-

ceous. Leaves 1-2.5 by 0.4-1.2 cm, chartaceous,

elliptic to broadly ovate; base cuneate; apex obtuse or

with to 1.5 mm long obtuse acumen in mature tree;

nervation subdryobalanoid; main nerves c. 6 pairs,

very indistinct with slender secondaries; tertiary

nerves reticulate; midrib slender,applanateor slightly

raised beneath, narrow and depressed above; petiole

to 2 mm long, slender. Panicle to 1.3 cm long, to

2-axillary, short, terete, glabrous; irregularly singly

branched, branchlets short, bearing to 3 flowers;

bracteoles minute, deltoid, subpersistent, glabrous.

Flower bud small, ovoid, subsessile. Calyx glabrous
but for a fimbriate distal margin;2 outer lobes ovate,

acute; 2 inner lobes broadly suborbicular, obtuse,

thinner. Petals oblong, obtuse, glabrous, strongly

contorted, imbricate and forming a tube at base on

opening, the distal half becoming abruptly rotate or

recurved, dark wine-red. Stamens 10, subequal; fila-

ments broad at base, abruptly narrowing and filiform

distally; anthers subglobose, the interior cells some-

what the longer; appendagetoconnective slender, c. 2

times length of anther, reaching apex of stylopodium.

Ovary and stylopodiumcylindrical, truncate, glabrous

but for the puberulent apical platform; style short,

abrupt, glabrous. Fruit calyx glabrous; lobes sube-

qual, to 4 by 3.5 mm, ovate, acute or obtuse,

thickened, shallowly saccate. Nut to 8 by 6 mm,ovoid,

glabrous; apex minutely truncate.

Distr. Malesia: Borneo (Brunei, N. E. Sarawak at

Marudi).
Ecol. Locally abundant; Heath forest on giant

podsols on raised beaches, and on sandstone cuestas.

Vern. Mĕrawan ribu.

38. Hopea bracteata BURCK, Ann. Jard. Bot. Btzg 6

(1887)239; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 111;
SYM. Gard. Bull. S. S. 10 (1939) 337; SLOOT. Rein-

wardtia 3 (1956) 317; ASHTON, Man. Dipt. Brun.

(1964) 97, f. 12; ibid. Suppl. (1968) 48; Meijer &

Wood, Sabah For. Rec. 5 (1964) 229; Ashton, Gard.

Bull. Sing. 31 (1978) 31.— Balanocarpus curtisii

KING, J. R. As. Soc. Beng. Sc. 62,2(1893) 131; BRUHL

& KING, Ann. R. Bot. Gard. Calc. 5, 2 (1896) 158, t.

191; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 111; BURK.

J.Str. Br. R. As. Soc. 81 (1920) 59, fig.; RIDL. Fl. Mai.

Pen. 1 (1922) 246; SYM. Gard. Bull. S. S. 8 (1934)

27. — Balanocarpus bracteatus MERR. En. Born.

(1921) 407; Foxw. Mai. For. Rec. 10 (1932) 142;

BURK. Diet. (1935) 284. — H. minima SYM. Gard.

Bull. S. S. 10 (1939) 337, pi. 11, incl. var. penangiana

Sym. el ivar.perakensis SYM. I.e. 338; Mai. For. Rec. 16

(1943) 133, f. 69. — Fig. 70 A-A4.

Small, occasionally medium sized, tree. Twig, leaf

bud, stipule and petiole shortly persistently grey-

brown puberulent. Twig to0.7 mm0 apically, slender,

terete, much branched, becoming smooth, glabrous.

Bud to 2.5 mm long, lanceolate. Stipule to 3 mm long,

linear, fugaceous. Leaves 2.5-6 by 0.7-2 cm, thin,

narrowly ovate, base cuneate; acumento 1.5 cm long;

nerves c. 11 pairs, slender, hardly more distinct than

secondaries, at 55°-65°, strongly curved; tertiary

nerves slender, reticulate; midrib slender but raised

beneath, narrow, depressed above; petiole 2-4 mm

long, slender. Panicle to 9 cm long, terminal or

axillary, very slender, lax, terete, glabrous; remotely
irregularly singly or doubly branched, branchlets to 3

cm long, zigzag, bearing to 5 flowers; bracteoles to 1

mm long, deltoid, glabrous. Bud to 3 mm long,

subglobose, distinctly pedicellate. Calyx lobes fim-

briate, otherwise glabrous; outer lobes suborbicular,

thin; inner lobes suborbicular,mucronate, thin. Petals

oblong, acute, densely shortly tomentose on parts

exposed in bud, dark red with pale tips. Stamens 15;

filaments broad at base, tapering; anthers subglobose;

appendage to connective c. 2 times length of anther,

slender, joining abruptly with the distinctly broader

connective and filament. Ovary and stylopodium gla-

brous, cylindrical, truncate, ovary only slightly the

broader; style short, abrupt,glabrous.Fruit entirely gla-

brous. Calyx lobes to 5 by 5 mm,subequal,broadly ovate,

obtuse, incrassate at base but for a chartaceous margin.

Nut to 9 by 6 mm, ovoid; apex minutely truncate.

Distr. Malesia: Malaya (Penang, Perak), Borneo

(Sarawak, Brunei, Sandakan, S.E. Borneo to Purukt-

jau).

Ecol. Locally abundant on spurs and ridges below

650 m.

Vern. Mĕrawan ungu, damar mata kuching (Mai.),

m. padi (Brun.), bangkirai (S.E. Borneo).

Note. The rare H. brachyptera (Foxw.) SLOOT. of

Zamboanga (Mindanao, Philippines) closely resem-

bles H. bracteata though the leaf is somewhat larger.

Accordingto Foxworthy (Philip. J. Sc. 13,1918,Bot.

195; ibid. 67, 1938, 285) the ovary differs in being

densely pubescent. I have seen neither flowers nor

fruit, which may all have been lost in the destruction

of the Manila Herbarium in 1945.

39. Hopea brachyptera (Foxw.) Sloot. Reinwardtia 3
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(1956) 317. — Balanocarpus brachypterus Foxw. Phi-

lip. J.Sc. 13(1918)Bot. 195; ibid. 67(1938)285;MERR.

En. Philip. 3 (1923) 101; SYM. Gard. Bull. S.S. 8 (1934)

27, 28.

Medium-sized tree. Leaf buds, twigs and petiole,

midrib above and outside ofcalyx sparsely + cadu-

cous puberulent; petals outside, ovary and domatia

densely persistently pubescent. Twigs c. 1 mm 0

apically, terete, dark brown, + rugose. Leaves 3.5-7

by 2.3-3.5 cm, ovate-lanceolate, chartaceous; base

unequal, cuneate; acumen to 12 mm long, slender,

subcaudate; nerves 9-11 pairs, slender but prominent

beneath, obscure and adpressed above, arched;

secondary nerves many but very short; both +

continuously furnished with pubescent domatia; ter-

tiary nerves subscalariform, distinct but hardly ele-

vated; petioles 3-5 mm long, very slender. Flowers to 3

mm long, dull,violet. Sepals ovate, acute. Stamens 15;
filaments filiform, slightly expanded at base; appen-

dages aristate, considerably longer than oblong
anthers. Ovary and stylopodium cylindrical, truncate,

with short style. Fruit calyx lobes short, subequal,

ovate, adpressed to and hiding the 10 by 9 mm nut

except at apex.

Distr. Malesia: Philippines (Zamboanga, Min-

danao).
Ecol. Rare, lowland forests.

Vern. Babase (Sub.).

Note. The flower and fruit description are taken

from Foxworthy; both material seems to have been

completely destroyed during the burning of the

Philippine herbarium. See the note under the preced-

ing species H. bracteata.

2. Section Hopea

ASHTON, Gard. Bull. Sing. 20 (1963)258; Man.Dipt. Brun. (1964)91; GUTIERREZ,

Act. Manil. 4, A, 2 (1968) 25, 26. — Hopea sect. Euhopea Miq. Sum. (1862)192,

as subgenus, 489, as section; Burck, Ann. Jard. Bot. Btzg 6 (1887) 237, p.p.;

Brandis, J. Linn. Soc. Bot. 3 (1895) 57; Foxw. Philip. J. Sc. 6 (1911) Bot. 260;

Mai. For. Rec. 10 (1932) 118. — Hopea, Euhopea group Sym. Gard. Bull. S. S. 8

(1934) 72; Mai. For. Rec. 16 (1943) 108. — Fig. 72, 74.

Nervation scalariform; panicles irregularly branched, many flowered, flowers

pale; bark surface smooth or evenly flaky. Wood with markedly heterogeneous

rays; without chambered parenchyma strands (excepting H. pachycarpa).

2a. Subsection Hopea

Neisandra RAFIN. — Petalandra HASSK. — Balanocarpus BEDD. — Dioticarpus
DUNN. — Hopea sect. Petalandra HEIM, Rech. Dipt. (1892) 63; BRANDIS, J. Linn.

Soc. Bot. 31 (1895) 65; Foxw. Philip. J. Sc. 6 (1911) Bot. 264; Mai. For. Rec. 10

(1932) 130. — Balanocarpus sect. Pachynocarpoides HEIM, Rech. Dipt. (1892) 75

et sect. Microcarpae HEIM, I.e. 76.
— Fig. 72.

Panicles generally tomentose, rarely fascicled; ovary and stylopodium +

ovoid, or, ifelongate, without median constriction; style evident. Large, less often

small, trees, usually with flaky bark and buttresses, but rarely stilt-rooted.

Distr. Throughoutthe range of the genus.

40. Hopea celtidifoliaKosterm. Gard. Bull. Sing. 22

(1968) 443; Ashton, Gard. Bull. Sing. 31 (1978) 32.

Medium-sized scaly barked buttressed tree. Young

twigs, leaf buds and stipules densely + persistently

tawny puberulent, petioles caducously so. Twig c. 1

mm 0 apically, much branched; internodes short.

Buds small, ovoid, subacute; stipules small, fugaceous.
Leaves 5-10 by 3-4.5 cm, elliptic to lanceolate,

coriaceous, margin subrevolute; base obtuse to

broadly cuneate; acumen to 8 mm long, slender;

nerves 4-5 pairs, frequently all arising from the

proximal of the leaf, arched and coalescing midway

to the marginformingan almost unloopedcontinuous

prominent intramarginal nerve continuing to the

acumen, the whole slender but prominent beneath,

distinctly elevated above; intramarginal nerve with

indistinct lateral branches to the margin; tertiary

nerves scalariform, evident beneath; midrib stout,
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Fig. 72. Flower details in All x 10. Sepals drawn from inside. — H. plagata

(BLCO) VIDAL. A. Bud, A1. outer sepal, A2. inner sepal, A3. stamens from inside, A4. pistil. — H. forbesii

(BRANDIS) SLOOT. B. Bud, B1. outer sepal, B2. inner sepal, B3. stamens from inside, B4. pistil. —
H. ferrea

LANESS. C. bud, C1. outer sepal, C2. inner sepal, C3. stamens from outside, C4. pistil. —
H. centipeda ASHTON.

D1. Outer sepal, D2. inner sepal, D3. stamens from inside, D4. pistil. — H. sangal

PUT 4307, D S 23342, E KEP 76619).

C1-C2 PHENG-NAREN, C, C3-C4inner sepal, E3. stamens from inside, E4. pistil (A PNH 78168, B CARR 12072,

KORTH. E1. Outer sepal, E2.

Hopea seel. Hopea subsect. Hopea.
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prominent beneath, elevated above; petiole 8-10 mm

long, slender. Panicle unknown; flowers unknown.

Fruit pedicel c. 2 mm long, stout; 2 longer calyx lobes

to 5 by 1 cm, spatulate,obtuse, c. 2 mm broad above

the to 6 by 3 mm narrowly ovate saccate thickened

base; 3 shorter lobes to 5 by 4 mm, ovate, obtuse to

acute, similarly saccate. Nut to 15 by 6 cm, narrowly

ovoid, the stylopodium showing as a prominent

medially thickened apiculus.

Distr. Malesia: W. New Guinea (R. Digoel,Muku

Subdistr.); S. New Guinea; Strickland R., E. New

Guinea.

Ecol. Local in lowland forest.

Vern. El, teh, keilmoen, katiau, jeruieh.

41. Hopea dasyrrhachis SLOOT. Bull. Bot. Gard. Btzg

III, 17 (1941) 130, f. 18; ASHTON, Gard. Bull. Sing. 31

(1978) 32. — Isoptera dasyrrhachis Sloot. ex DEN

Berger & Endert, Med. Proefst. Boschw. 9 (1925)

117, nomen.
— Shorea dasyrrhachis Sloot. ex

Endert, Tectona 28 (1935) 282, 295, nomen.

Large, dark flaky-barked tree. Twig apices, ovary

apex and calyx caducous buff puberulent, panicles
and parts of corolla exposed in bud persistently

densely so. Twig c. 2 mm 0, terete; stipule scars short,
obscure. Bud 1 by 1 mm, minute. Stipule fugaceous.
Leaves 7-15 by 2.5-8 cm, ovate-falcate, somewhat

coriaceous, base cuneate; acumen to 1.5 cm long;

nerves 12-14 pairs, slender, arched, at 50°-60°; typi-
cally with prominent glabrous pore-like axillary

domatia; tertiary nerves slender, scalariform; midrib

raised on both surfaces; petiole 5-15 mm long. Panicle

to 8.5 cm long, terete, singly branched, branchlets

bearing to 10 secund flowers. Flower bud to 2 mm

long, ovoid. 3 outer calyx lobes ovate, subacute, 2

inner suborbicular, villous on parts exposed in bud.

Petals pubescent on parts exposed in bud, cream.

Stamens 10, in a single verticil; filaments compressed
at base, tapering abruptly medially, filiform at the

base of the oblonganthers; appendage to connective

filiform, as long as anther. Ovary and stylopodium

subcylindrical, sericeous in the distal half, terminating

in a short truncate style. Fruit pedicel to 3 mm long,
slender. 2 longer fruit calyx lobes to 4 by 3.5 cm,

suborbicular, chartaceous, frequently subauriculate

with to 4 by 3 mm small thickened area at base; 3

shorter lobes to6 by 7 mm, suborbicular, saccate. Nut

to 15 by 15 mm, ovoid, shortly apiculate.

Distr. Malesia: Borneo (Kapuas valley, Lower

Dyak, C. Dusun, Marabahan).

Ecol. On river banks in W. and S. Borneo.

Vern.Damar puteh (S. Borneo), tĕkam,

1. rayap,

,
I. lampung.

t. ayĕr (W. Borneo).

42. Hopea similis SLOOT. Reinwardtia 2 (1952) 30; v.

ROYEN, Man. Forest Trees Papua New Guinea 8

(1965)41.

Medium-sized,buttressed tree with flaky bark. Leaf

buds, twigs, petioles and panicles ± persistently
somewhat scabrid buff pubescent, parts of petals

exposed in bud evenly so; calyx and leaf nervation

below caducously so, glabrescent. Twig c.
_

2 mm 0

apically, stout, rugose, becomingribbed; stipule scars

distinct, short, ± horizontal. Bud small, ovoid;

stipules unknown, caducous. Leaves 10-22 by 3.5-8

cm, elliptic-oblong to lanceolate, coriaceous; margin
revolute (less so in young trees); base obtuse to

subcordate; acumen to 8 mm long, short, broad;

nerves 12-16 pairs, prominent beneath, evident and

elevated above; petiole 11-14 mm long, c. 2 mm 0,

rather stout. Panicle to 6 cm long, axillary to rami-

florous, slender, to 2-axillary; singly branched,

branchlets to 1.5 cm long, bearing up to 6 flowers.

Flower buds to 4 by 2 mm, lanceolate; 2 outersepals

broadly lanceolate-acuminate, 3 inner suborbicular,

obtuse, fimbriate. Stamens 15, in 3 subequal verticils;
filaments broad and compressed at base, tapering and

filiform beneath the subgloboseanthers; appendages

2j-3 times length of anther, slender. Ovary and

stylopodium narrowly pyriform, slightly constricted

medially; stylopodium punctate distally, surmounted

by a short columnar style. Fruit pedicel to 3 mm long,
stout. 2 longer calyx lobes to 7.5 by 1.5cm, obtuse, c. 2

mm wide above the to 8 by 4 mm narrowly ovate

prominentlysaccate thickened base; 3 shorter lobes to

8 by 6 mm, ovate, mucronate or obtuse, similarly

saccate; nut to 15 by 7 mm, narrowly ovoid, tapering,

prominently slender-apiculate.
Distr. Malesia: New Guinea (Rouffaer river, W.

Irian;Milne Bay Distr., Woitaki, Paiawa, and North-

ern Distr. Papua).

Ecol. Local, especially on ridges, in lowland (in-

cludingAnisoptera and oak Castanopsis) forests; also

recorded from freshwater swamp.

Vern. Lomas (Waigani), koperitoma (Upper

Waria).

43. Hopea forbesii (BRANDIS) SLOOT. Reinwardtia 5

(1961) 477; v. ROYEN, Man. Forest Trees Papua New

Guinea 8 (1965) 34. — Shorea forbesii Brandis, J.

Linn. Soc. Bot. 31 (1895) 92; Baker/ J. Bot. 61,

Suppl. (1923) 5; Sloot. Reinwardtia (1952) 61, f.

20. — Fig. 72 B-B4.

Tall, flaky-barked, hard-wooded tree. Young parts

densely buff pubescent, leaf buds, stipules, twig
apices, petioles, and parts of corolla expanded in bud

persistently so, becoming sparse on leaf undersurface

and calyx, caducous elsewhere. Twig c. 1 mm 0

apically, becoming smooth, terete; internodes short,
branchlets hence densely leaved. Buds minute,ovoid;

stipules to 4 by 1 mm, linear-lanceolate, caducous.

Leaves 5.5-11 (to 13 in young trees) by 1.8—4 cm,

lanceolate, thinly coriaceous; margin subrevolute;
base obtuse, + equal; acumen to 13 mm, slender;

nerves (11—) 13 to 15 pairs, dense, slender but promi-
nent beneath, + obscure and depressed above as also

the midrib, without domatia; tertiary nerves scalari-

form, ± evident but unraised beneath;petiole 5-8 mm

long. Panicle to 3.5 cm long, slender, to 2-axillary,
singly branched; branchlets to 12 mm long,bearing to

5 secund flowers; bracteoles to 2 mm long, deltoid, not

at first caducous. Flower bud to 3 by 2 mm, lanceolate.
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2 outer sepals narrowly deltoid-acuminate, 3 inner

suborbicular, mucronate. Stamens (15-)16-19,

shorter than style; filaments long, compressed but

slender, taperingtothe oblonganthers; appendagesc.

3 times length of anthers, slender. Ovary small,

tapering into a somewhat longer stoutly columnar

stylopodium tapering into short style. Fruit pedicel

short, stout. 2 longer calyx lobes to 6.5 by 1.0 cm,

spatulate, obtuse, c. 2 mm broad above the to 8 by 6

mm ovate saccate thickened base; 3 shorter lobes 12

by 8 mm, ovate, similarly saccate, mucronate, shorter

than the nut; or one sometimes to 23 mm long,

spatulate. Nut to 18 by 8 mm, narrowly ovoid,

resinous, tapering, prominently apiculate.

Distr. Malesia: East New Guinea (Central and

Milne Bay Distr.).

Ecol. Locally common in lowland seasonal semi-

evergreen forest, sometimes dominant,especially on

ridges, below 1000 m.

Vern. Tatami, uvami, yala yala, emi sapu, walei.

44. Hopea helferi (Dyer) Brandis, J. Linn. Soc. Bot.

31 (1895)62; Ind. Trees (1906) 67; Fischer, Kew Bull.

(1927) 206; Sym. Gard. Bull. S. S. 8 (1934) 22; ibid. 8

(1935) 274; Mai. For. Rec. 16 (1943) 128, f. 69,72,pi.

20; Smitinand,Thai For. Bull. 1 (1954) 18.
—

Vatica

helferi DYER, Fl. Br. Ind. 1 (1874) 302. — Shorea

helferi KURZ, Fl. Burma 1 (1877) 119. — H. dealbata

HANCE, J. Bot. 15 (1877) 329; LANESSAN, PI. Util.

Colon. Fr. 1 (1886) 300; PIERRE, For. Fl. Coch. 4

(1891)t. 246; HEIM, Rech. Dipt. (1892) 61; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 62; GUERIN, Fl. Gen. I-C. 1

(1910) 374, fig.; LECOMTE, Bois Indochine (1926) 110;

Foxw. Mai. For. Rec. 10 (1932) 128; BURK. Diet.

(1935) 1189.

Large dark flaky-barkedtree with hard wood. Twig

apices, buds, petiole, leaf nervation beneath, stipules,

panicles and perianth outside denselybuffpuberulent,
+ caducous on twigs, leaf beneath, and calyx. Twigc.

3 mm 0 apically, blackish, becoming ribbed along the

leaf traces; stipule scars obscure. Bud to 3 by 2 mm,

ovoid, acute; stipules to 9mm long, linear, caducous.

Leaves (5—)10—24 by (2-)4.5-8 cm, oblong-lanceolate
or occasionally oblanceolate,coriaceous, silvery lepi-

dote beneath; base cuneate to occasionally cordate

(especially sucker-shoots and young trees), subequal;

apex shortly broadly acuminate or obtuse; nerves

(12-) 14-16 pairs, ascending, rather straight, slender

but prominentbeneath, obscure above;tertiary nerves

densely scalariform, evident beneath; midrib promi-

nent beneath,evident but shallowly channelled above;

petiole (5—)7—11 mm, c. 3 mm 0, stout. Panicle to 11

cm long, terminal or subterminal axillary, becoming

lax; twice-branched, with to 2 cm long branchlets

bearingto 10 ± secund cream flowers. Flower bud to 3

by 2 mm, lanceolate. Outer 2 sepals lanceolate,

subacute; inner 3 shorter, ovate, subacuminate.

Stamens 15; filaments broadly compressed at base,

tapering and filiform distally; appendages slender, c.

length of the narrowly ellipsoid anthers. Ovary

and stylopodium cylindrical, subtruncate, equal in

height but the ovary the broader; style shorter than

either, columnar. Fruit pedicel to 2 mm long, slender. 2

longer fruit calyx lobes to 6.5 by 1.8 cm, spatulate,

obtuse, c. 4 mm wide above the c. 5 by 3 mm small

elliptic saccate base; 3 shorter lobes to 5 by 3 mm,

ovate (occasionally to 18 mm long and distally lorate).

Nut to 10 by 7 mm, ovoid-apiculate.
Distr. Andamans, Burma, Thailand, Cambodia,

and in Malesia: Malaya (Langkawi, S. Kedah, Upper

Perak).

Eco 1. Deep soils, especiallyon sedimentaryrocks on

hill slopes and undulatingland in semi-evergreen forest.

Uses. A valuable construction timber.

Vern. Lintah bukit (Langkawi), damar mata kuch-

ing, d. siput (Perak).

45. Hopea aptera ASHTON, Gard. Bull. Sing. 31 (1978)

32.

Small, smooth, barked stilt-rooted tree. Twigs,

petioles and panicles + persistently greyish sericeous,

outside of calyx and leaf nervation below caducously

so, parts of petals exposed in bud densely pubescent.

Twig c. 2 mm 0 apically, becoming terete, ± rugulose.

Buds minute, ovoid; stipules fugaceous, not seen.

Leaves 10.5-25 by 4-8 cm, oblong-lanceolate,coria-

ceous; margin subrevolute, base obtuse or shallowly

cordate; acumen to 3 cm long, prominent, slender;

nerves 15-21 pairs, slender but prominentbeneath, ±

obscurely depressed above, arched towards the mar-

gin, at 55°-70°, without secondaries; tertiary nerves

scalariform, very slender but elevated beneath;midrib

prominentbeneath, elevated above; petiole 8-12 mm

long. Panicle to 7 cm long, 1-axillary to ramiflorous,

lax, slender; singly branched, branchlets to 1.5 cm

long,bearing to 3 secund flowers. Flower buds to 5 by 3

mm, ellipsoid, rather long. Sepals subequal, suborbi-

cular, pubescent, fimbriate, patent. Stamens 15, in 3

unequal verticils; filaments compressed and broad at

base, tapering and filiform in the distal i; anthers

small, subglobose; appendage c. ij times length of

anthers, very long and slender. Ovary and stylopodium

narrowly hour-glass shaped, with short but distinct

columnar style. Fruitpedicelvery short. Calyx lobes to

8 by 6 mm, subequal, ovate, acute, saccate, + thinly

incrassate. Nut to 10 by 6 mm, ovoid, crowned by a

prominent medially swollen stylopodium.

Distr. Malesia: N.W. New Guinea (Vogelkop

Peninsula).

Ecol. Locally common, primary and secondary

forest below 300 m, clay soil including limestone.

Vern. Gamur (Maibrat).

Note. This is one of the several species in New

Guinea which apparently belong to sect. & subsect.

Hopea, yet which share with subsect. Pierrea a large

oblong leaf with more or less unequalbase and narrow

tapering, thoughnotspindle-shaped,stylopodium.H.

aptera is distinguished by its short subequal fruit

sepals.

46. Hopea ultima ASHTON, Gard. Bull. Sing. 31 (1978)

33.
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Medium-sized, unbuttressed tree with flaky bark.

Twigs, petioles, panicles and calyx densely paletawny

puberulent,midrib beneath sparsely so; parts of petals

exposed in bud densely pubescent. Twigs c. 2 mm 0

apically, terete, + rugose, pale brown, becoming

smooth. Leaves 6-17 by 3-6 cm, oblong, subsericeous;

base subcordate, ± equal, margin narrowly revolute;

acumen to 5 mm long, stout; nerves 16-18 pairs,

slender but prominent beneath, at 50°-65°; tertiary

nerves slender, barely elevated, scalariform; midrib

slender but prominent beneath, elevated above;

petiole 9-14 mm long. Panicles to 5(-8) cm long,

3-axillary to ramiflorous or sometimes terminal,

short, slender; 1-2 branched, the branchlets bearingto

6 secund flowers. Flower buds to 5 by 2 mm, ellipsoid.

Sepals unequal, the outer 2 lanceolate, inner 3 ovate,

erose. Stamens 15; filaments dilated at base, tapering

medially; anthers subglobose; appendage 2j-3 times

length of anthers, aristate. Ovary and stylopodium

narrowly fusiform, tapering into a shorter style. Fruit

unknown.

Distr. Malesia: E. New Guinea (Milne Bay area,

Normanby I.).

47. Hopea novoguineensis SLOOT. Nova Guinea 14

(1924) 224, t. 19; Reinwardtia 2 (1952) 31; v. ROYEN,
Man. Forest Trees Papua New Guinea 8 (1965)
38.

—H. celebica (non BURCK) DIELS, Bot. Jahrb. 57

(1922) 462.

Medium-sized, flaky-barked tree with tall but-

tresses. Parts ofpetals exposed in bud, panicles, bracts

and stipulesdensely persistentlybuffpubescent; calyx,

twigs and petiole caducously so. Twig c. 2 mm 0

apically, becoming smooth, terete, blackish. Buds

minute, ovoid; stipules to 4 by 2 mm, lanceolate,

acute, caducous. Leaves 10-28 by 3.5-10 cm, variable

in size and shape,chartaceous, undersurface pale and

dull, margin + revolute; base ± prominently un-

equal, cuneate abaxially, the adaxial side cuneate to

deeply cordate; acumen to 1 cm long, slender; nerves

(11-) 14-16 pairs, slender but prominent beneath,

narrowly elevated above, arched, at 50°-65°, usually

with + prominent glabrous porous canaliculate

domatia; tertiary nerves densely scalariform, slender,

evident beneath;petiole 9-15 mm long. Panicle to 9 cm

long, to 3-axillary or terminal, singly branched;

branchlets to 2.5 cm long, bearing to 4 flowers;
bracteoles to2 by 2mm, ovate, acute. Flower buds to 3

by 2 mm, ovoid. Sepals subequal, broadly ovate,

acute. Stamens 15, shorter than style, in 3 subequal

verticils; filaments compressed and broad at base,

tapering to the subglobose anthers; appendages +

equal to length of anthers, slender. Ovary small,

tapering into a distinct equally long subcylindrical

stylopodium and short style. Fruit pedicel to 3 mm

long, stout. 2 longer calyx lobes to 8 by 2 cm,

spatulate, obtuse, c. 5 mm broad above the to 5 by 4

mm ovate saccate thickened base; 3 shorter lobes to 7

by 4 mm, ovate, acuminate,shorter than nut. Nut to

17 by 8 mm, narrowly ovoid, tapering, prominently

apiculate.

Distr. Malesia: New Guinea (Sorong Distr., and

Munju Subdiv., South New Guinea, W. Irian; Wes-

tern Distr. T.P.N.G.), Moluccas (Halmahera).

Ecol. Common in lowland forest.

Vern. Puwokigih, woigik, wokidjih (Mooi), arid

(Mandobo),kielmun (Muju), tanjung(Halmahera).

Note. Very variable, especially in the depth of the

cordate leaf base and in the lustrousness of the

laminar surface; it is possible that further collections

will show there to be more than one species.

48. HopeascabraASHTON, Gard. Bull. Sing. 31 (1978)

33, non BUCH.-HAM. Mem. Wern. Soc. 6 (1832) 300,

nom. inval., in syn.

Medium-sized buttressed tree. Twigs, petioles, leaf

buds and stipules + persistently pale rufous scabrid

pubescent, leaf nervation below and midrib above

sparsely but distinctly so; calyx outside fugaceous

puberulent. Twigsc. 2 mm 0 apically, much branched,

becoming terete, smooth, pale brown. Leaf buds

minute, ovoid; stipules to 7 by 3 mm, lanceolate,

caducous. Leaves 6.5-17 by 2.3-6.5 cm, oblong to

lanceolate-falcate, coriaceous; margin subrevolute;

base unequal, cordate; acumen to 1.5 cm long, +

caudate, slender; nerves 15-24 pairs; slender but

prominentbeneath, obscurely + shallowly depressed

above, arched, at 70°-80°, with many short but

distinct secondary nerves; tertiary nerves scalariform,

distinctlyelevated beneath;midrib slender but promi-

nent beneath, elevated above; petiole 4-6 mm long.

Panicle to 4.5 cm long, short, slender, 1-axillary,

singly branched, branchlets to 13 mm long, bearing to

4 flowers; bracts to 1 mm long, deltoid, acute. Flower

buds at anthesis unknown. Very young fruit with 2

narrowly deltoid-acuminate outer sepals, 3 suborbi-

cular fimbriate obtuse inner sepals, and ovoid ovary

surmounted by a slightly narrower, equally long,

prominent stylopodium and short but distinct style.
Fruit pedicelshort. 2 longer calyx lobes to 8 by 1.8cm,

spatulate, obtuse, 2 mm wide above the to 5 by 4 mm

ovate deeply saccate thickened base; 3 shorter lobes to

8 by 6 mm, ovate, acuminate, similarly saccate. Nut to

8 by 6 mm, ovoid; stylopodium prominent,tapering.

Distr. Malesia: W. New Guinea (Hollandia Div.,

Madang).

Ecol. Clay soils on undulating land, locally fre-

quent.

49. Hopea papuana DIELS, Bot. Jahrb. 57 (1922) 461;
SLOOT. Reinwardtia2(1952)33,f. 11; v. ROYEN, Man.

Forest Trees Papua New Guinea 8 (1965) 40.

Medium-sized tree with dark flaky bark. Twigs,

petioles, leaf buds and stipules persistently rufous

scabrid tomentose; nerves below and midrib on both

surfaces thus at first, + glabrescent. Twigs c. 3 mm 0

apically, stout, + persistently ribbed, pale brown;

stipule scars prominent, descending. Buds to 2 by 2

mm, ellipsoid, obtuse; stipules to 12 by 5 mm,

lanceolate, subpersistent. Leaves 11-28 by 4.2-10 cm,

large, oblong, coriaceous; base + unequal, cordate;

acumen to 2.5 cm long, tapering; nerves 16-24 pairs,
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arched towards the margin, at 70-80", slender but

prominent beneath, applanateabove, without doma-

tia or secondaries; tertiary nerves scalariform,barely

evident beneath; midrib prominent beneath, elevated

above; petiole 5-7 mm long, stout. Complete panicle

unknown, short, 1-axillary, glabrous. Flowers un-

known. Fruit pedicel short, stout. 2 longer calyx lobes

to 5.5 by 1.8 cm, broadly spatulate, obtuse, c. 2 mm

broad above the to 6 by 5 mm ovate saccate thickened

base; 3 shorter lobes to 9 by 6 mm, ovate, subacute,

similarly saccate. Nut to 16 by 9mm, narrowly ovoid,

tapering to a prominent stout apiculate stylopod-
ium.

Distr. Malesia: New Guinea (Hollandia Div.; R.

Digul, Muju, in S. New Guinea; Idenburg R.; Papua
New Guinea: Central Distr., Amau hinterland, and

Western Highlands).
Ecol. Locally abundant; alluvium, low hills, river

banks (W. Irian); once on ridges with Araucaria

klinkii in Papua New Guinea.

Vern. Gointa (Western Highlands), riheu (Nemo),

pasang kesereep (Djair), keilmun,ogerie (Muju),linak-

iong (Manikiong), matre (Berak).

50. Hopea acuminata Merr. Philip. Gov. Lab. Bur.

Bull. 29 (1905) 30; Philip.J. Sc. 1 (1906) Suppl. 98; En.

Philip. 3 (1923) 93; Whitford, Philip. J. Sc. 4 (1910)

Bot. 703; Bull. Bur. For. Philip. 10(1911)75; Foxw.

Philip. J. Sc. 2 (1907) Bot. 389; ibid. 4 (1909) Bot. 514;

ibid. 6 (191 1) Bot. 264; ibid. 13(1918) Bot. 183; Reyes,

Philip. J. Sc. 22 (1923) 339; Sym. Gard. Bull. S. S. 8

(1934) 22; Gutierrez, Act. Manil. 4, A, 2 (1968) 47, f.

9, pi. 5. — H. maquilingensis Foxw. Philip. J. Sc. 13

(1918) Bot. 184. —Fig. 64a.

Medium-sized tree with flaky bark. Young parts

fugaceous puberulent. panicle persistently so or gla-

brous, domatia and parts of petals exposed in bud

persistently so. Twigc. 1 mm 0 apically, slender, much

branched, terete, rugulose, dark brown. Buds minute;

stipules fugaceous, not seen. Leaves 4.5-12 by

cm, elliptic-falcate to ovate-lanceolate, thinly coria-

ceous; base unequal, cuneate; acumen to 1 cm long,

slender, tapering; nerves 9-11 pairs, slender but

prominent beneath, ± applanate above, arched, at

45 D-65", with (young trees) or without small axillary

pubescent domatia; tertiary nerves densely scalari-

form, very slender, barely elevated beneath; petiole

6-8 mm long. Panicle to 3.5 cm long, slender, terminal

or to 2-axillary, singly branched; branchlets bearing to

4 cream flowers; bracteoles fugaceous. Flower buds to

3 by 2 mm, ellipsoid. 2 outer sepals lanceolate-acu-

minate; 3 inner sepals suborbicular, mucronate.

Stamens 10, equal; filaments compressed, tapering,

rather broad;appendagesaristate, 1| times as long as

the oblong anthers. Ovary and stylopodium broadly

cylindrical, truncate, slightly tapering, densely puber-

ulent; style shorter than ovary but prominent. Fruit

pedicel c. 2 mm long, slender. 2 longer calyx lobes to

5.5 by 1 cm, spatulate, obtuse, c. 2 mm broad above

the to 4 by 4 mm elliptic saccate thickened base; 3

shorter lobes to 3 by 2 mm, elliptic, similarly saccate.

Nut to6 by 6 mm, broadly ovoid, with minute slender

apical style remnant.

Distr. Malesia: Philippines.

Ecol. Widespread and common in semi-evergreen

and evergreen forests, especially at 300-800 m but

down to 100 m.

Vern. Baniakau (Ibn.), barosingsing (Ilk.), daling-

ding (Tag.), dalingdingan(Tag., S.L.Bis.), kalor (Ilk.),

manggachapui (official and general name), mangga-

chinoro (Tag.), siayu (S.L.Bis.), yakal (Tag.).
Note. Allied to the widespread H. sangal which it

replaces in the Philippines.

51. Hopea depressinervaASHTON, Gard. Bull. Sing. 22

(1967) 275, pi. 20; Man. Dipt. Brun. Suppl. (1968) 50,

f. 7.

Medium-sized tree with slightly cracked bark.

Young parts glabrescent. Twig 1-2 ram 0 apically,

terete, smooth; stipule scars short, obscure. Bud to 1

by 1 mm, minute. Stipule unknown. Leaves 5-13 by
2-5 cm, lanceolate to narrowly elliptic, coriaceous,

base cuneate: acumen to 1.5 cm long, slender; nerves

6-8 pairs, slender but raised beneath, depressed
above, at 40-50; tertiary nerves slender, densely

scalariform; midrib prominently terete beneath,

slender, somewhat depressed, above; petiole 11-13

mm long, terete. Panicle to7 cm long, terete, terminal

or axillary, densely persistently buff pubescent; singly

branched, branchlets to 1.5 cm long, bearing to 5

secund flowers; bracteoles fugaceous, unknown.

Flower bud to 3 by 2 mm, ellipsoid.Calyx densely buff

sericeous, lobes ovate, acute, the outer 2 somewhat

longer, relatively narrower, than the inner 3. Petals

elliptic,obtuse, densely pubescent on parts exposed in

bud, pink outside, pale orange within. Stamens 10.

equal, forming a ring round the ovary; filaments

broad, compressed at base, tapering and filiform

below the subgloboseanthers; appendagesto connec-

tives c. 2 times length of anthers, filiform, slender.

Ovary and stylopodium glabrous, cylindrical, trun-

cate, surmounted by a short style. Mature fruit

unknown; calyx lobes unequal, the 2 longer aliform,

considerably larger than the other 3.

Distr. Malesia: Borneo (W. Sarawak).

Ecol. Rare, granodioritehill slopes below 500 m

52. Hopea sangal Korth. Kruidk. (1841) 75; Walp.

Rep. 5 (1845) 128; Ann. 4 (1857) 339; Bl. Mus. Bot.

Lugd.-Bat. 2 (1852) 34; Miq. Fl. Ind. Bat. 1, 2 (1859)

504; DC. Prod. 16, 2 (1868) 635; Sloot. ex Heyne,
Nutt. PI. ed. 2 (1927) 1111; Sym. Gard. Bull. S. S. 8

(1934) 18, pi. 5; Mai. For. Rec. 16 (1943) 141, f. 68C.

69, 77; Browne, For. Trees Sarawak & Brunei (1955)

121; Backer & Bakh. / Fl. Java 1 (1963) 331;

Ashton, Gard. Bull. Sing. 20 (1963) 260; Man. Dipt.

Brun. (1964) 108, f. 12, pi. 25 (bark); ibid. Suppl.

(1968) 56; Meijer & Wood, Sabah For. Rec. 5 (1964)

56, pi. 21b (stem), f. 31.—Dryobalanops sericea

KORTH. Kruidk. (1841) 72; DC. Prod. 16, 2 (1868)

606; WALP. Rep. 5 (1845) 125. H. sericea BL. MUS.

Bot. Lugd.-Bat. 2 (1852) 35; WALP. Ann. 4(1857) 339;
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MIQ. Fl. Ind. Bat. 1, 2 (1859) 504; Ann. Mus. Bot.

Lugd.-Bat. 3 (1867) 85; DC. Prod. 16, 2 (1868) 635;

BURCK, Ann. Jard. Bot. Btzg6(1887) 238; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 64; MERR. En. Born. (1921)

403. Petalandra micrantha HASSK. Hort. Bog.
Desc. (1852) 105; MIQ. Fl. Ind. Bat. 1, 2 (1859) 505;

DC. Prod. 16,2 (1868) 636; KING, J. R. As. Soc. Beng.

Sc. 62, 2 (1893) 126. H. fagifoliaMIQ. Sum. (1862)

490; DC. Prod. 16, 2 (1868) 635; WALP. Ann. 7 (1868)

379; SCHEFF. Nat. Tijd. N. 1.31 (1870) 351; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 65; BOERL. Cat. Hort. Bog. 2

(1899) 103; K. & V. Bijdr. 5 (1900) 124; MOLL &

JANSSONIUS, Mikogr. Holz. (1906) 369; HEYNE, Nutt.

PI. 1, 3 (1917) 290; ed. 2 (1927) 1111; SYM. Gard. Bull.

S. S. 7 (1933) 151, 154. H. diversifolia (non MIQ.)
SCHEFF. Nat. Tijd. N. I. 31 (1870) 351; BURCK, Ann.

Jard. Bot. Btzg 6 (1887) 239; BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 64; Foxw. Mai. For. Rec. 10 (1932)

123. H. odorata (non ROXB.) HANCE, J. Bot. 5

(1876) 308, el auct. (1876-1927) p.p. quoad syn. H.

sangal.- Doona odorata (ROXB.) BURCK, Ann. Jard.

Bot. Btzg 6 (1887) 233, p. min. p., quoad syn.

H. sangal.-Doona micrantha BURCK, I.e.

234. Doona javanica BURCK, I.e. 235, t. 29, f.

7.Dryobalanops neglectus KORTH. ex BURCK, I.e.

243, nomen pro syn. -H. micrantha [non (HASSK.)

HOOK./] HEIM, Rech. Dipt. (1892) 64. H. hasskar-

liana HEIM, I.e. 64. H. javanica HEIM, I.e. 64;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 64. H. curtisii

KING, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 124;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 65; BRUHL &

KING, Ann. Bot. Gard. Calc. 5, 2 (1896) 155, t. 187;

BURK. J. Str. Br. R. As. Soc. 81 (1920) 66, fig.; RIDL.

Fl. Mai. Pen. 1 (1922) 212,236, fig.; Foxw. Mai. For.

Rec. 10 (1932) 130; BURK. Diet. (1935) 1189. H.

globosa BRANDIS, J. Linn. Soc. Bot. 31 (1895) 61;

RIDL. J. Str. Br. R. As. Soc. 54(1910)26; Fl. Mai. Pen.

1 (1922) 236; HEYNE, Nutt. PI. ed. 2 (1927) 1104;

Foxw. Mai. For. Rec. 10 (1932) 121; BURK. Diet.

(1935) 1190. H. lowii DYER ex BRANDIS, J. Linn.

Soc. Bot. 31 (1895)63; RIDL, J. Str. Br. R. As. Soc. 73

(1916) 143; Fl. Mai. Pen. 1 (1922) 237; MERR. En.

Born. (1921) 402; Foxw. Mai. For. Rec. 10 (1932)

123. H. minutiflora C.E.C.FISCHER, Kew Bull. 1

(1927) 207; SMITINAND, Nat. Hist. Bull. Siam Soc. 19

(1958) 74. H. multiflora(non Brandis)Foxw. Mai.

For. Rec. 10 (1932) 110, p.p.— H. albescens (non

RIDL.) FOXW. Mai. For. Rec. 10 (1932) 122. Fig.

15, 72 El-E4.

Medium-sized to large, dark flaky-barked, but-

tressed tree with prominent opaque white resin exu-

dates on bole. Young twig, leaf bud, stipule, petiole,
leaf undersurface, midrib above and panicle + spar-

sely pale grey-brown pubescent, leaf sometimes gla-

brescent. Twig to 1 mm 0 apically, slender, much

branched, smooth. Bud to 2 mm long, ovoid. Stipule

to 3 mm long, linear, fugaceous. Leaves 5.5-10 by

3.5-5 cm, ovate, thin, base ± broadly cuneate;

acumento 1.2 cm long, caudate; nerves 10-12 pairs,

slender, prominent beneath, slightly curved, at

50°-60°, with or without tomentose axillary domatia;

tertiary nerves very slender, scalariform, indistinct,

oblique to nerves; midrib slender, prominentbeneath,

+ applanateabove;petiole0.5-1 cm long. Panicle to7

cm long, terminal or axillary, lax, terete; singly or

doubly branched, branchlets bearing to 8 secund

flowers; bracteoles to 1 mm long, small, deltoid, buff

pubescent. Flower buds very small, ellipsoid-ovoid.

CalyxCalyx densely pubescent on both surfaces; 2 outer

lobes deltoid, subacute, 3 inner lobes suborbicular,

obtuse. Petals oblong-lanceolate, densely tomentosePetals oblong-lanceolate, densely tomentose

on parts exposed in bud, cream. Stamens 10; filaments

slender, tapering; anthers oblong; appendageas long

as anther, slender. Ovary and stylopodium short,

broadly cylindrical, truncate, broader towards base,

puberulent at apex; style § length of ovary and

stylopodium, filiform, glabrous. Fruit calyx glabres-
cent; 2 longer lobes to 7 by 1.5 cm, oblong-spatulate,

obtuse, taperingto 4 mm broad above the 5 by 4mm

somewhat saccate thickened base; 3 shorter lobes to 7

by 4 mm, obtuse. Nut to 7 by 4 mm, ovoid, persistently
subtruncate at the short style remnant, sparsely

pubescent.
Distr. Peninsular Thailand, and in Malesia:

Malaya, Sumatra, Banka, Billiton, W. Java (rare),

Lesser Sunda Is. (Bali, rare), Borneo.

Ecol. Locally common on clay rich soils on river

banks; scattered on fertile clay hillsides to 500 m.

Vern. Mĕrsiput, chengal pasir,
damar siput.

c. mata kuching,
mĕrawan hitam (Mai.), gagil (Sabah), m.

tĕlor, m. batu, tongon banwah, chĕngal, c. hitam, c.

bunga, damar bintang, d. gĕndiran, timbalun (Suma-

tra), awang awang, d. lampung, d. item, d. puteh, d.

kunyit, lamponggunung, lantangarong, tĕkam, t.paya

(Borneo).

53. Hopea ferrea LANESS. PI. Util. Colon. Fr. 1 (1886)

300; PIERRE, For. Fl. Coch. 4 (1891) t. 249; HEIM,

Rech. Dipt. (1892) 62; BRANDIS &GILG in E. & P. Pfl.

Fam. ed. 1,3,6(1894) 262; BRANDIS, J. Linn. Soc. Bot.

31 (1895)61; GUERIN, Fl. Gen. I.-C. 1 (1910) 371,377,

fig.; Foxw. Mai. For. Rec. 10(1932) 126; BURK. Diet.

(1935) 1189; SYM. Mai. For. Rec. 16 (1943) 124, f.

68H, 69. — Balanocarpus anomalus KING, J. R. As.

Soc. Beng. Sc. 62,2 (1893) 132; BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 109; RIDL. Fl. Mai. Pen. 1 (1922)

247. — H. anomala Foxw. J. Mai. Br. R. As. Soc. 5

(1927) 340; Mai. For. Rec. 10 (1932) 126. — Fig. 72

C-C4.

Small, occasionally stout and large, shaggy-barked
trees, often twisted and gnarled. Panicle and outside

of petals and sepals densely buffpuberulent,otherwise

glabrous. Twig c. 1 mm 0, slender, slightly zig-zag,
drying dark brown, minutely rugulose; stipule scars

obscure. Leaf bud minute; stipules fugaceous. Leaves

4-10 by 2-5.5 cm, ovate; base ± broadly cuneate or

rarely obtuse; acumen to 2 cm long, slender; nerves

(6-)8(-9) pairs, arched, slender but distinctly raised

beneath, evident above as also the midrib, frequently
with minute glabrousaxillary domatia; tertiary nerves

densely scalariform, slender, evident beneath, obscure

above; petiole 9-13 mm long, slender. Panicle to 8 cm
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long, slender, with to 3 cm long branchlets bearing

many (to 12) secund cream flowers. Flower bud to 3 by
2 mm, small, ovoid. Sepals broadly ovate, subacu-

minate, subequal. Stamens 15, the filaments lorate but

becoming filiform beneath the subglobose anthers;

appendagessomewhat shorter than anther. Ovary and

stylopodiumpyriform, glabrous; style short, obscure.

Fruit pedicel to 2 by 1 mm, broadeninginto receptacle.
2 longer calyx lobes to 4 by 1 cm, broadly spatulate,

obtuse, c. 2 mm broad above the to 3 by 1 mm minute

thickened saccate base; 3 shorter lobes to 5 by 1 mm.

lanceolate-acicular,thickened, saccate. Nut to 13 by 4

mm, cylindrical, tapering abruptly to a terminal

apiculus.

Distr. Indochina,Thailand, and in Malesia: N.W.

Malaya (Kedah, Perlis, Langkawi).

Ecol. Locally abundant onrocky ridges and slopes,
especially on limestone.

Vern. Malut (Langkawi), chĕngal laki (Kedah,

Perlis).

54. Hopea odorata ROXB. [Hort. Beng. (1814) 42,

nomeri] PI. Corom. 3 (1819)7, t. 210; Fl. Ind. ed. Carey
2 (1832) 609; Walp. Rep. 5 (1845) 128; Dyer, Fl. Br.

Ind. 1 (1874) 308; Pierre, For. Fl. Coch. 4 (1891) t.

244; Brandis, J. Linn. Soc. Bot. 31 (1895) 59; Ind.

Trees (1906) 67; Guerin, Fl. Gen. I.-C. 1 (1910) 373;

Heyne, Nutt. PI. ed. 1, 3 (1917) 292; Troup, Silv. Ind.

Trees 1 (1921) 47; Craib, Fl. Siam. Enum. 1 (1925)

147; Lecomte, Bois Indochine (1926) 11; Foxw. Mai.

For. Rec. 2(1927)75; ibid. 10(1932)118; Burk. Diet.

(1935) 1192; Corner, Wayside Trees 1 (1940) 212;

Fig. 73. ROXB. a. Floweringbranch, with domatia onleaves visible, b. leaf with infructescence, c.

fruit, d. nut, all x 2/3 (a BKF 40492, the domatia from BKF 51769, b Cult. Hort. Bog. VIII-A-26, c Cult. Hort.

Bog., sheet 902.146-395 in L).

Hopeaodorata
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Sym. Mai. For. Rec. 16 (1943) 137, f. 69; Smitinand,
Thai For. Bull. 1 (1954) 18.— H. vasta Wall. [Cat.

(1828) 962, nomen] ex DC. Prod. 16, 2 (1868)
633. H. decandra BUCH.-HAM. ex WIGHT, 111. Ind.

Bot. 1 (1840) 88. —Fig. 73.

Tall buttressed tree with dark brown flaky bark.

Twig apices sparsely fugaceous pale buff puberulent;

panicle, leaf buds, flower calyx and petals outside

densely persistently so; fruit calyx lobes and fre-

quently nut glabrescent. Twig c. 2 mm 0 apically,

terete, dark brown, smooth to rugulose; stipule scars

pale, minute. Buds minute, ovoid; stipules minute,

fugaceous. Leaves 7-14 by 3-7 cm, ovate-lanceolate,

falcate; base broadly cuneate, unequal;acumento 1.5

cm long, broad; nerves 9-12 pairs, prominent

beneath, narrowly depressed above, arched, with

prominent porous saccate axillary domatia; tertiary

nerves densely sinuate-scalariform, very slender but

clearly evident on both surfaces; midrib prominent

beneath, applanate to somewhat channelled above;

petiole 10—16 mm long, slender. Panicle to 12 cm long,
terminal or axillary, twice-branched,with many to 2.5

cm long branchlets bearing to 9 secund flowers.

Flower buds to 3 by 2 mm, broadly ovoid. Outer 2

sepals lanceolate, obtuse or subacuminate; inner 3

broadly ovate, acute. Petals pale cream-yellow.

Stamens 15; filaments slender, compressed at base,

tapering; appendage slender, as long as narrowly

ellipsoid anthers. Ovary ovoid, punctate or glabrous,

surmounted by an equally tall columnar style. Fruit

pedicel to 1 mm long, short, slender. 2 longer calyx

lobes to 5.5 by 2 cm, + broadly spatulate, obtuse, c. 3

mm broad above the to 4 by 4 mm small elliptic

saccate base; 3 shorter lobes to 4 by 4 mm, ovate,

subacuminate. Nut to 6 by 5 mm, small, ovoid,
subobtuse.

Distr. Andamans, Burma, Thailand, Indochina

and in Malesia: Malaya (N. Perak & Trengganu

northwards).

Ecol. Common, often gregarious,on river banks in

Malaya.
Uses. Cultivated as a shade tree.

Vern. Chĕngalpasir, c. kampong, c. pulau, c. mas.

Note. Allied to H.parviflora BEDD. of the Western

Ghats, India.

55. Hopea centipeda ASHTON, Gard. Bull. Sing. 22

(1967) 274, pi. 19; Man. Dipt. Brun. Suppl. (1968)48,

pi. 11 (stem-base). H. acuminata (non Merr.) Ash-

ton, Man. Dipt. Brun. (1964) 94. — Fig. 72 D1-D4.

Medium-sized, prominently stilt-rooted tree with

smooth bark. Young twig, leaf bud, stipule (both

surfaces), petiole, and nervation beneath densely

shortly persistently brown pubescent. Twig to 1 mm 0

apically, branching horizontally, smooth, glabrous.
Bud to 1.5mm long, subglobose.Stipule to 3 mm long,

linear. Leaves 5.5-9 by 1.5-3.5 cm, lanceolate; base

unequal, cuneate; acumen to 1.5 cm long, caudate;

nerves 7-9 pairs, prominentbeneath, slightly curved,
at 30°-40°, with prominent pilose axillary domatia;

tertiary nerves slender, scalariform, with slight reticu-

lations, diagonal to nerves; midrib prominent,
rounded beneath, narrow, depressed above; petiole

4-7 mm long, slender. Panicle to 2 cm long. Flowers

cream; bud to 6 by 2 mm, lanceolate. Calyx sparsely

pubescent; sepals ovate, acute, the outer 2 somewhat

longer than the inner 3. Stamens 15, in unequal

verticils; anthers subglobose; appendage to connec-

tive c. 3 times length of anthers, slender. Ovary and

stylopodium pyriform, glabrous, surmounted by a

prominent style equalling the stylopodium in length.

Fruit calyx puberulent, glabrescent; 2 longer lobes to

2.8 by 0.6 cm, spatulate, obtuse, to 1.5 mm broad

above the to 2.5 mm by 2 mm elliptic shallowly saccate

thickened base; 3 shorter lobes to 4 mm long, obtuse,
similar at base. Nut to 4 by 3 mm, ovoid, glabrous.

Distr. Malesia: Borneo (Rejang hinterland to

Lawas, S. E. Sabah).

Ecol. Local, on banks of fast flowing inland rivers.

Vern. Mĕrawan daun bĕrbulu.

56. Hopea plagata (BLCO) VIDAL, Sinopsis (1883) t.

15A; Rev. PI. Vase. Filip. (1886) 62; BRANDIS, J. Linn.

Soc. Bot. 31(1895)64; MERR. Publ. Govt. Lab. Philip.
27 (1905) 22; MERRITT, Bull. Bur. For. Philip. 8 (1908)

48; WHITFORD, Philip. J. Sc. 4 (1910) 715; Bull. Bur.

For. Philip. 10 (1911) 73; MERR. Sp. Blanc. (1918)

2691; En. Philip. 3 (1923) 94; REYES, Philip. J. Sc. 22

(1923)Bot. 447; GUTIERREZ, Act. Manil. 4, A, 2 (1968)

55, f. 11, pi. 7; ASHTON, Gard. Bull. Sing. 31 (1978)

32. Mocanera plagata BLCO, Fl. Filip. ed. 1 (1837)
447. Dipterocarpus plagatus BLCO, Fl. Filip. ed. 2

(1845) 311; ibid. ed. 3, 2 (1878) 212; DC. Prod. 16, 2

(1868) 614. Anisoptera plagata BL. MUS. Bot.

Lugd.-Bat. 2 (1856)42; WALP. Ann. 4(1867) 336; DC.

Prod. 16,2(1868)616. Shorea reticulata (non THW.

exDYER) F.-VILL. Nov. App. (1880) 21. H. odorata

(non Roxb.) Foxw. Philip. J. Sc. 13 (1918) Bot.

183.— H. sp. “Gyam” Foxw. Philip. J. Sc. 6 (1911)
Bot. 263. H. dasyrrachis (non Sloot.) Ashton,

Man. Dipt. Brun. Suppl. (1968) 49, f. 7. —Fig. 72

A-A4.

Large flaky barked buttressed tree. Parts entirely

glabrousor ovarypubescent. Twig c. 1 mm 0 apically,

much branched, terete, becoming smooth, dark

brown. Bud c. 2 by 1 mm, ovoid, stipules fugaceous,

not seen. Leaves 6-12 by 2.5-7 cm, elliptic-lanceolate

to ovate, + falcate, coriaceous; base cuneate to

obtuse, + markedly unequal; acumento 1.5 cm long,

tapering; nerves 8-ll(-12) pairs, slender, elevated

beneath, + applanate above, ascending at 35°-65°,

sometimes pale stellate lepidote beneath, usually with

glabrous pore-like domatia; tertiary nerves densely

scalariform, hardly elevated beneath; midrib ±

prominent on both surfaces; petiole 6-16 mm long.

Panicle to 3 cm long, slender, 1-axillary or terminal,

singly branched; branchlets to 2 cm long,bearing to6

secund flowers; bracteoles fugaceous. Flower bud to 3

by 2 mm, ellipsoid, 2 outer sepals broadly ovate,

subacute; 3 inner suborbicular, obtuse. Stamens c. 35,

subequal, slightly shorter than style; filaments long,

slender, narrowly compressed at base, tapering and
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filiform in the distal j; anther elongate, tapering;

appendages ± equal in length to anthers; acicular.

Ovary ovoid, with obscure stylopodium and short

broad style. Fruit pedicel to 2 mm long; 2 longer calyx

lobes to 45 by 20 mm, broadly oblong-spatulate,

sometimes suborbicular; 3 shorter lobes to 7 by 4 mm

ovate. Nut to 10 by 7 mm, narrowly ovoid, +

pubescent or glabrous.

Distr. Malesia: Philippines (Luzon, Mindoro,

Tablas, Basilan, Tawitawi; rare in Mindanao); N. E.

Borneo.

Ecol. Widespread and common in semi-evergreen

seasonal forests, more local in evergreen non-seasonal

forests, on limestone in Sarawak.

Uses. The most widespread heavy construction

timber in the Philippines.
Vern. Banutan (Gad.), batik (Ilk.), gisok gisok

(Bik.), haras (P. Bis.), nutik (Buk.), paina (Tag.),

panggian (Ilk.), saplingan, siakal (Tag.), siggai, .9. na

nalabaga,s. mulata,s. apuran (Ilk.), tagai (Ilk. Neg.),

yakal (Ilk., Pang., Sbl., Tag., Sul.), yakal saplingan

(official name).

Note. Two flowering collections, LOHER 12914and

14901 from Luzon, differ in possessing flowers with

pubescent ovary and 15 stamens. They could, when

more material is available, merit separation as a

separate taxon, and serve to underline the close

affinity ofthis species to H. dasyrrhachis SLOOT. (q.v. )

whose distinct suborbicular fruit sepals occur some-

times in the present species; indeed sterile and fruiting

collections from Sarawak attributed here to H. dasyrr-

hachis may in fact belong to H. plagata.

57. Hopea nutans Ridl. Fl. Mai. Pen. 1 (1922) 235;

Foxw. Mai. For. Rec. 10 (1932) 123; Burk. Diet.

(1935) 1191; Sym. Mai. For. Rec. 16(1943) 136, f. 69,

76; Browne, For. Trees Sarawak & Brunei (1955) 125;

Ashton, Man. Dipt. Brun. (1964) 104, f. 12; ibid.

Suppl. (1968) 54; Meijer & Wood, Sabah For. Rec. 5

(1964)217, f. 29.— H. lowii (non DYER) FOXW. Mai.

For. Rec. 1 (1922) 67.

Medium-sized to large flaky-barked buttressed tree.

Youngtwig, leaf bud, stipule,panicle and petiole very

shortly sparsely pale brown pubescent. Twig to 2 mm

0 apically, much branched, smooth, becoming gla-

brous. Bud to 1.5 mm long, ovoid. Stipule to 2.5 mm

long, linear, fugaceous. Leaves 8-13 by 4.5-8.5 cm,

broadly ovate, coriaceous, greyish lepidote below in

maturetree; base obtuse;acumento 1 cm long; margin

frequently slightly revolute; nerves 7-10 pairs, dis-

tinct, hardly raised beneath, curved, at 50°-60°,

usually with large glabrousswollen pore-like domatia;

tertiary nerves slender but distinct, scalariform with

slight reticulations, diagonal to nerves; midrib broad,

slightly raised on both surfaces;petiole 1-1.5 cm long.

Panicle to 7 cm long, terminal or axillary, terete or

angular; singly branched, branchlets to 1.5 cm long,

bearing to 5 secund pale yellow flowers; bracteoles to 3

mm long, hastate, subacute. Flower bud to 4 by 2.5

mm, broadly ellipsoid, obtuse. Calyx densely pubes-

cent outside, glabrous within; 2 outer lobes hastate.

subacute; 3 inner lobes broadly ovate, thinner, taper-

ing at base. Petals linear, puberulenton partsexposed
in bud. Stamens 15, in 3 subequal whorls; filaments

broad at base, tapering and filiform below anthers;

anthers subglobose, tapering apically; appendage to

connective c. 2 times length of anther, slender,

scabrous towards apex. Ovary and stylopodium subcy-

lindrical, glabrescent; style short, glabrous. Fruit

calyx sparsely pale brown pubescent or glabrescent; 2

longer lobes to 8 by 1.5 cm, oblong, thinly coriaceous,

broad, obtuse, tapering to the to 2.5 by 3 mm ovate

saccate thickened base; 3 shorter lobes to 10mm long,

acute, similar at base. Nut to 15 by 8 mm, ovoid,

glabrous; style remnant, short, acute.

Distr. Malesia: Malaya (E. coast from Trengganu

southwards), Borneo (Sarawak, Sabah, Nunukan).

Ecol. Sandy soils, often periodically swampy, near

and on coastal hills.

Vern. Giam,chĕngal, c. batu, c. kĕras,

tĕngkawang

c. pĕlandok,

(Mai.), garang buaya daun kĕchil (Brun.).

58. Hopea bancana (BOERL.) SLOOT. Reinwardtia 3

(1956) 317. — Balanocarpus bancanus BOERL. Cat.

Hort. Bog. (1901) 111.

Medium-sized flaky-barked hard-wooded tree.

Twigs, petiole, midrib above and calyx outside cadu-

cous buff pubescent, persistent in young trees and on

parts of petals exposed in bud and leaf buds. Twig c. 2

mm 0 apically, terete, rugulose, blackish. Bud minute;

stipules not seen. Leaves 8-15 by 3.5-7.5 cm, ovate-

falcate, thinly coriaceous, lustrous; base + broadly
cuneate to obtuse, frequently shortly decurrent; un-

equal; acumen to 1.5 cm long, tapering; nerves 6-8

pairs, slender but distinctly elevated on both surfaces

(more sobelow) as also the midrib, arched, at 45°-60°,

with prominent glabrousporous canaliculate domatia

(absent in immature trees); tertiary nerves densely

scalariform. very slender, + elevated on both sur-

faces; petiole 11-14 mm long (shorter in young trees),
slender. Panicle to 8 cm long, slender, pendant, to

2-axillary or terminal, singly branched; branchlets to 2

cm long, bearing to 5 flowers; bracts fugaceous.

Flower bud to 3 by 2 mm, ellipsoid. 2 outer sepals

ovate, acute, 3 inner ovate, acuminate. Stamens 15, in

3 unequal verticils; filaments compressed but rather

narrow at base, tapering to the narrowly ellipsoid
subacute anthers; appendage as long as anthers,

relatively stout. Ovary and stylopodium stoutly pyri-

form, subtruncate, with short columnar style. Fruit

pedicel c. 2 mm long, stout. 2 longer calyx lobes to 9by

2.5 cm, lorate,obtuse, c. 5 mm broad and subrevolute

above the c. 5 by 5 mm broadly ovate saccate

thickened base; 3 shorter lobes to 6 by 6 mm, ovate,

acute, similarly saccate. Nut to 9 by 6 mm, ovoid,

shortly apiculate, resinous.

Distr. Malesia: Central W. Sumatra (P. Musala).

Ecol. Very rare, low hills.

Note. Most collections come from a tree in Kebun

Raya Indonesia, the provenance of which was said to

be Banka, though no collections exist from that

island.
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59. Hopea pentanervia Sym. ex Wood, Gard. Bull.

Sing. 17 (1960) 495; Browne, For. Trees Sarawak &

Brunei (1955) 126; Anderson, Gard. Bull. Sing. 20

(1963) 157; Ashton, Man. Dipt. Brun. (1964) 106, f.

12, pi. 31 (bark); ibid. Suppl. (1968) 55; Meijer &

Wood, Sabah For. Rec. 5 (1964) 219, f. 30.

Medium-sized, flaky-barked buttressed tree.

Youngparts puberulent, glabrescent. Twigto 1.5 mm

0 apically, terete, much branched, smooth. BudXo 1.5

mm long, small. Stipule to 2 mm long, linear,

fugaceous. Leaves 5-10 by 3.2-5 cm ovate, coria-

ceous; base obtuse or broadly cuneate; acumen taper-

ing, to 1.5 cm long, narrow, marginslightly revolute;

nerves c. 5 pairs, prominent beneath, slender, at

45 c -55° but strongly curved, with small glabrous

pore-like domatia; tertiary nerves slender, distinct,

densely scalariform, at 90° to midrib; midrib slender,
raised beneath, ± applanate above;petiole 6-11 mm

long. Panicle to 8 cm long, terminal or to 2-axillary,

terete, lax; regularly singly or doubly branched,

branchlets to 1.5 cm long, bearing to6 secund flowers;

bracteoles small, narrowly deltoid, glabrous, cadu-

cous. Flower bud small, ellipsoid, on c. 1.5 mm long

pedicel. Calyx glabrous but for fimbriate margin; 2

outer lobes oblong, acute; 3 inner lobes short, ovate,

acuminate. Petals narrowly lanceolate, shortly pubes-

cent on parts exposed in bud. Stamens 15. small, well

spaced round the ovary; filaments broad at base,

tapering abruptly and filiform distally; anthers sub-

globose; appendageto connective c. 3 times length of

anthers, very slender. Ovary and stylopodium cylindri-

cal, truncate, glabrous; style short, abrupt, slender.

Fruit calyx glabrous; 2 longer lobes to 5 by 1.2 cm,

spatulate, chartaceous, obtuse, to 3 mm broad above

the to 3 by 3 mm small ovate saccate somewhat

thickened base; 3 shorter lobes to 4 by 3 mm, ovate,

acute, saccate. Nut to 4 by 3.5 mm, ovate, glabrous;

style remnant short.

Distr. Malesia: Borneo (Sarawak to W. Sabah,

Sandakan).

Ecol. Mixed peat swamp forest over sand, podsols
on cuestas, plateaux and terraces, near present or

Pleistocene coastlines; on ultrabasic rocks in E.

Sabah.

Vern. Sĕlangan lima urat (Sabah), mang, m. bĕsi

(Sar.), chĕngaipaya (Iban).

60. Hopea basilanica Foxw. Philip J. Sc. 6 (1911) Bot.

260, pi. 42; ibid. 13 (1918) 183; Merr. En. Philip. 3

(1923)93; Gutierrez, Act. Manil. 4, A, 2 (1968) 53, f.

10, pi. 6.

Tall, flaky-barked, hard-wooded tree. Young twig,

petiole, midrib above, panicle, calyx and corolla

outside and ovary greyishcinereous, persistingonly on

corolla outside. Twig 1-2 mm 0 apically, terete, much

branched, dark brown. Leaves (7.5-)10-14 by

(2.5-)3.5—5 cm, oblanceolate or elliptic, thickly coria-

ceous; basecuneate, unequal;acumento 15 mm long,

prominent, slender; nerves (9—)10—13 pairs, slender

but prominentbeneath,applanateabove, with promi-
nent glabrous pore-like domatia in the axils of the

basal 2-3 pairs; tertiary nerves scalariform, evident

but hardly elevated on either surface; petiole6-10 mm

long, short. Panicles to 7 cm long, to 3 axillary or

ramiflorous, slender, singly branched; branchlets to

17 mm long, bearing to 7 secund flowers. Flower bud

to 3 by 2 mm, very small. Sepals ovate, the outer 2

subacute, the inner 3 shortly slender-acuminate.

Stamens 15, in 3 unequal verticils; filaments com-

pressed, broad at base, tapering in the distal j and

filiform beneath the subglobose anthers; appendage
slender, filiform,c. 2\ times length ofanthers. Ovary

and stylopodium equal in length, together broadly

hour-glass shaped with a distinct median constriction;

style as long as ovary, columnar, slightly tapering.

Fruit pedicel c. 1 mm long, short, slender. 2 longer

calyx lobes to 4.5 by 1.5 cm, broadly spatulate,obtuse,

chartaceous, c. 4 mm broad above the 2-6 by 5 mm

elliptic saccate base; 3 shorter lobes to 7 by 5 mm,

ovate, acute. Nut to 6 by 5 mm, small, ovoid, shortly

apiculate.

Distr. Malesia: Philippines (Basilan, Mindanao).

Ecol. Undulating land and hills below 70 m.

Uses. Locally used for construction.

61. Hopea andersonii ASHTON, Gard. Bull. Sing. 22

(1967)272, pi. 17; Man. Dipt. Brun. Suppl. (1968) 46,

f. 6.

a. ssp. andersonii.

Medium-sized tree to 40 m tall, with chocolate-

brown thickly flaky bark. Vegetativeparts glabrous.

Twigs c. 1 mm 0 apically, terete, smooth; stipule scars

short, obscure. Bud to 1 by 1 mm, subglobose. Stipule

unknown. Leaves 5-14 by 2-6 cm, lanceolate-falcate

to elliptic, coriaceous, drying tawny with the ner-

vation beneath dark red-brown; base obtuse on

adaxial side, cuneateon theother, unequal; acumento

2 cm long, slender, frequently falcate; nerves 9-12

pairs, slender, not prominently raised, arched, at

65-75°, some with prominentaxillary pustular pored

domatia; tertiary nerves scalariform; midrib evident

but unraised or hardly so above, prominentbeneath;

petiole5-10 mm long. Panicle to 12cm long, terminal

or axillary, terete, frequently fascicled, densely evenly

+ persistently pale grey puberulent; singly branched,

branchlets bearing to 9 secund flowers; bracteoles to 2

mm long, linear,puberulent, fugaceous. Flower bud to

3 by 2 mm, ellipsoid. Sepals ovate, acute, subequal,

densely pubescent outside, more sparsely so within.

Petals lanceolate, densely pubescent on parts exposed

in bud. Stamens 15, in 3 unequal verticils; filaments

compressed at base, tapering and filiform below the

broadly ellipsoid anthers; appendage to connective

slender. 2-2} times as long as anther. Ovary and

sty/opodium cylindrical, very slightly constricted

medially, the stylopodiumslightly narrower than the

ovary, both densely papillose and puberulent; style

short, columnar. Fruitpedicel to 3 mm long, slender. 2

longer calyx lobeslonger calyx lobeslonger calyx lobes to 6 by 2 cm, oblong, obtuse,

puberulentat base but otherwise glabrous, to c. 3 mm

broad above the to 4 by 3 mm elliptic somewhat



[ser. I, vol. 92Flora Malesiana426

thickened saccate base; 3 shorter lobes to 4 by 3 mm,

ovate, obtuse, saccate. Nut to 8 by 5 mm, ovoid,

glabrous, with a small apical truncate stylopodium

and c. 1 mm long mucronate style remnant.

Distr. Malesia: Borneo (W. and N.E. Sarawak).

Ecol. Common on the lower slopes of limestone

hills, to 400 m.

Vern. Luis somit.

b. ssp. basalticola Ashton, Gard. Bull. Sing. 22 (1967)

272.

Bark surface coppery-brown, thinly flaked. Leaf

drying pale grey-brown.

Distr. Malesia: Borneo (Central and N.E. Sar-

awak, E. Sabah, S.E. Borneo to Pleihari, Ulu

Kapuas).

Ecol. Mixed Dipterocarp forest on clay rich soils,

especially on basic volcanic rocks; to 400 m.

62. Hopea ovoidea ASHTON, Gard. Bull. Sing. 31

(1978) 34.
—

H. plagata [non (Blco) Vidal] Foxw.

Philip. J. Sc. 3 (1907)Bot. 396 ,p.p.\ ibid. 4(1909)Bot.

515; ibid. 6 (1911) Bot. 262, 285; ibid. 13 (1918) Bot.

183; ibid. 67 (1938) 278,p.p.

Large buttressed flaky-barked tree. Leaf bud, pani-

cle, parts of perianth exposed in bud, and ovary

densely persistently pale buff pubescent, parts other-

wise glabrescent. Twigs c. 1 mm 0 apically, slender,

becoming terete, smooth or rugulose. Buds minute;

stipule unknown, fugaceous. Leaves 9-13 by 3-6.5

cm, elliptic to narrowly ovate, chartaceous and undu-

late on drying; base + equal, cuneate, + shortly

decurrent; acumen to 2 cm long, slender, tapering;

nerves 7-8 (to 10 in young trees) pairs, slender but

distinctly elevated beneath, arched, ascending at

65°-55°, without or with a few porous canaliculate

domatia; tertiary nerves scalariform, + distinctly

elevated beneath; petiole 10-15 mm long, slender.

Panicle to 13 mm long, erect, slender, to 2-axillary or

terminal, singly branched; branchlets to 3.5 cm long,

bearing to 7 secund flowers; bracteoles fugaceous.

Flower buds to 3 by 2 mm, ovoid; 2 outer sepals

narrowly deltoid, subacute; 3 inner sepals broadly

ovate, acute; stamens 15, in 3 subequal verticils;

filaments compressed at base, tapering to the nar-

rowlyelliptic subacute anthers; appendage lj-2 times

length ofanther, acicular, relatively stout; ovary and

stylopodium ovoid, surmounted by a short glabrous

columnar style c. j
their length. Fruit unknown.

Distr. Malesia: N.E. Borneo (Sandakan to

Tawau).

Ecol. Low hills near coast. Rare.

Notes. Loher 12914 & 14901, from Luzon, con-

fused by Foxworthy with H. plagata VIDAL, appear

to belong to this species, though the leaves are

narrower and the nerves less prominent beneath.

H. ovoidea closely resembles H. semicuneata SYM.

when sterile, but can nevertheless be distinguishedby

its brown, rather than grey-brown, drying leaves and

small, canaliculate rather than pustular domatia

which are at times absent; the pubescent ovoid ovary

and rather stout connectival appendages (slender and

thrice as long as the anthers in H. semicuneata) define

this species.

63. Hopea semicuneata SVM. Gard. Bull. S. S. 8 (1934)

24, pi. 6; Mai. For. Rec. 16 (1943) 143, f. 69; MEUER &

WOOD, Sabah For. Rec. 5 (1964) 224, f. 32; ASHTON,

Man. Dipt. Brun. Suppl. (1968) 56, f. B. H.
sp.

SLOOT. ex MERR. PI. Elm. Born. (1929) 202. H.

diversifoliaMIQ. Sum. (1860) 491,p.p.; DC. Prod. 16,

2 (1868) 635; WALP. Ann. 7 (1868) 379. ' ‘Sama rupa

chengal’ Foxw. Mai. For. Rec. 10 (1932) 71,

p.p. H. multiflora (non Brandis) Foxw. Mai. For.

Rec. 10 (1932) 119, p.p.
H. plagata (non Vidal)

Sym. Gard. Bull. S. S. 7 (1933) 154.

Tall flaky-barked and buttressed tree. Young twigs

and petioles fugaceous puberulent, vegetative parts

otherwise glabrous. Twig c. 1 mm 0 apically, terete,

becoming striated. Bud to 2 by 1 mm, conical. Stipule

to 2mm long, linear, fugaceous. Leaves 6.5-14 by 2-7

cm, elliptic to ovate-lanceolate, chartaceous, fre-

quently undulate; base narrowly or broadly cuneate;

acumento 2.5 cm long, slender, tapering; nerves 6-9

pairs, scalariform, depressed above, slender but

prominent beneath, set obliquely at 45°-65°, fre-

quently with prominent, pustular domatia; tertiary

nerves densely scalariform, at 90° to the midrib;

midrib slightly raised to slightly depressed above, ±

prominent beneath; petiole 6-12 mm long, slender.

Panicle to 7 cm long, terminal or axillary, terete,

densely shortly evenly persistently pale cream-buff

pubescent; singly branched, the branchlets bearing to

7 cream flowers; bracteoles to 1 mm, short, deltoid,

fugaceous. Flower bud to 2 by 1 mm, ellipsoid.Sepals

broadly ovate, acute, subequal, glabrous or pubes-

cent. Petals lanceolate,puberulentonparts exposedin

bud. Stamens 15, in 3 unequal verticils; filaments

compressed at base, tapering filiform below the

ellipsoidanthers; appendageto connective slender, c.

3 times length of anther,reaching almost tostyle apex.

Ovary and stylopodium cylindrical, truncate, some-

times constricted medially, glabrous but for the

papillose apical platform; style shortly columnar,

glabrous. Fruit calyx at first pale buff puberulent,

caducous except at base. Pedicel to 2 mm long. 2

longer calyx lobes to 9.5 by 2.2 mm, broadly lorate,

obtuse, c. 4 mm wide above the 8 by 6 mm elliptic

thickened saccate base; 3 shorter lobes to 4by 6 mm,

broadly ovate, subacute, saccate. Nut to 6 by 5 mm,

subglobose, shortly apiculate.
Distr. Malesia: Malaya, Sumatra (Atjeh, Lam-

pong), Borneo.

Ecol. Local, clay rich alluvium, undulating land,

and hillsides below 500 m.

Vern. Sama rupa chĕngal, chĕngal, c. batu,

pĕnak,

c. mas,

p. batu (Mai.), giam kulit mèrah (Sabah).

64. Hopea megacarpa ASHTON, Gard. Bull. Sing. 22

(1967) 278, pi. 24; Man. Dipt. Brun. Suppl. (1968) 53,

f. 7.

Small or medium-sized smooth-barked tree. Young
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twig, petiole and leaf nervation beneath sparsely

caducous puberulent, leaf bud persistently so. Twigc.

1 mm 0 apically, slender, terete, smooth; stipule scars

small, obscure. Bud to 1 by 1 mm, minute. Stipule to 2

mm long, linear-falcate, caducous. Leaf6-12 by 1.5-5

cm, + narrowly elliptic, thinly coriaceous, undulate,

with cuneate base and to 2cm long prominentcaudate

acumen; nerves 6-7 pairs, slender, raised beneath, at

25°-40°; tertiary nerves slender, densely scalariform;

midrib prominent, terete beneath, applanate to

slightly raised, slender, above; petiole c. 6 mm long,

short, grooved on upper side. Panicle to 3 cm long,
axillary, terete, glabrous, lax; singly branched,

branchlets bearing to 3 flowers; bracts and bracteoles

to 2 mm long, linear. Flower bud 4 by 3 mm,

subglobose.Calyx lobes fimbriate;2 outer lobes ovate,

acute; 3 inner lobes suborbicular, submucronate.

Petals elliptic-oblong,obtuse, sparsely puberulent on

parts exposed in bud, pale pink. Stamens 15; filaments

broad at base, tapering and filiform distally; anthers

oblong;appendage to connective c. 3 times length of

anthers, slender, filiform. Ovary and stylopodium

cylindrical, subtruncate, glabrous, surmounted by a

short style. Fruit entirely glabrous. Pedicel to 3 mm

long,broadening into fruit. 2 longer calyx lobes to 10

by 1.3 cm, narrowly spatulate,subacute, c. 5 mm wide

above the to 9 by 15 mm subauriculate saccate base; 3

shorter lobes to 20by 9 mm, ovate,similarly subauricu-

late, enclosing and obscuring the nut. Nut to 12 by 10

mm, ovoid, with minutely truncate mucronate apex.

Distr. Malesia: N.W. Borneo (Central Sarawak;
W. and S.E. Kalimantan).

Ecol. Locally frequent in Mixed Dipterocarp for-

ests below 600 m in the Rejang hinterland.

65. Hopea samarensis GUTIERREZ, Kalikasan 4(1975)

236, f. 1.

Small smooth-barked tree. Parts glabrous but for

the pubescent domatia and parts of petals exposed in

bud. and glabrescentsepals. Twigs c. 2 mm 0 apically,
slender. Leaves (4-)8-15 by (1.5-)3-5.5 cm, oblong-

elliptic, thinly coriaceous; acumen to 1 cm long,

subcaudate; base subequal, cuneate; nerves9—12(—13)

pairs, slender but prominent beneath, evident above,
with small axillary domatia; tertiaries densely scalari-

form, very slender, evident beneath; petiole 8-12 mm

long, slender. Panicles to 4 cm long, singly branched,

to 3-ramiflorous; branchlets to 2 cm long, bearing to 4

secund flowers; bracteoles minute, deltoid,fugaceous.
Flower bud to 8 by 4mm, ovoid; sepals broadly ovate,

the inner 3 acute, the outer 1 acuminate, becoming
rotate before anthesis; petals lorate; stamens 15 in 3

unequal verticils; filaments broad at base, tapering
and filiform beneath the broadly ellipsoid anthers;

appendage aristate, c. 2-3 times length of anthers;

ovary ovoid, surmounted by a slightly shorter slender

cylindric tapering stylopodium with short terminal

style c. 5 its length. Fruit unknown

Distr. Malesia: Philippines (Samar I.).
Ecol. Locally common in moist lowland valleys in

Mixed Dipterocarp forest.

66. Hopea nodosa SLOOT. Reinwardtia 2 (1952) 25, f.

8; v. ROYEN, Man. Forest Trees Papua New Guinea 8

(1965) 38.

Medium-sized tree with flaky bark and steep but-

tresses. Parts glabrous but for the persistently pubes-
cent parts of the petals exposed in bud. Twigs2-3 mm

0, rather stout, terete; buds and stipules not seen.

Leaves (6-)8-20 by (2.5-)3.8-7 cm, elliptic, coria-

ceous, lustrous, minutely punctate above; margin

narrowly revolute; base broadly cuneate; acumento 1

cm long, tapering; nerves 8-11 pairs, prominent
beneath, elevated but frequently set in agroove above,

arched, ascending at 50°-70°; domatia minute,

porous, or absent; without secondaries; tertiary

nerves scalariform, obscure; midrib prominent

beneath, distinctly elevated above; petiole 7-15 mm

long, rather stout. Panicle to 4 cm long, slender,

terminal or to 2-axillary or ramiflorous; singly

branched, branchlets to 12 mm long, bearing to 6

flowers; bracteoles fugaceous, not seen.Flower buds to

3 by 2 mm, ellipsoid. Sepals subequal, broadly

ovate-deltoid,obtuse. Stamens 15, shorter than style,

in 3 unequalverticils; filaments broad and compressed

at base, tapering and filiform in the distal j; anthers

subglobose; appendages c. twice as long as anthers,

slender. Ovary and stylopodium narrowly pyriform

with distinct medial constriction, tapering to the short

but distinct columnar style. Fruit subsessile; calyx
lobes to 7 by 8 mm, subequal, shorter than nut,

broadly ovate, subacute, saccate, thickened. Nut to 10

by 6 mm, ovoid, shortly apiculate.
Distr. Malesia: N.W. New Guinea (Beriat,

Teminabuan; Sorong).
Ecol. Locally common in secondary and primary

lowland forest.

Vern. Megun gun (Telid).

67. Hopea celebica BURCK, Ann. Jard. Bot. Btzg 6

(1887) 237; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 64;

HEYNE, Nutt. PI. ed. 2 (1927) 11 10; SLOOT. Reinward-

tia 2 (1952) 15, f. 5; BACKER & BAKH. / Fl. Java 1

(1963) 331; ASHTON, Gard. Bull. Sing. 31 (1978)

35. — H. dolosa Sloot. Reinwardtia 2 (1952) 18, f. 6.

Medium-sized, hard-wooded, scaly-barked tree.

Twig apices, petiole, panicle and calyx outside ±

caducous buff pubescent, parts of petals exposed in

bud and sometimes panicle persistently so. Twigs c. 2

mm 0 much branched, terete, smooth. Buds small,

ovoid; stipules not seen. Leaves (5.5-)8-22 by

(2.2-)2.5-8 cm, ovate-lanceolate, coriaceous, + lus-

trous; margin ± revolute; base subequal, obtuse or

sometimes broadly cuneate; acumento 1.5 cm long,

usually short, tapering; nerves 8-11 pairs, slender but

prominentbeneath,slightly elevated above, arched, at

45°-55" except at base, often with prominentaxillary

porous canaliculate domatia; tertiary nerves subsca-

lariform, evident on both surfaces though more

distinct beneath;midrib prominentbeneath, distinctly

elevated above; petiole 10-16 cm long. Panicle to 9 cm

long, terminal, to 3-axillary or ramiflorous, slender,

pendant, singly branched; branchlets to 13 mm long,
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short, bearing to 4 flowers;bracteoles minute, deltoid,

fugaceous. Flower buds to 2 mm long, ellipsoid. 2

outersepals long, narrowlydeltoid-lanceolate;3 inner

broadly ovate, + distinctly acuminate. Stamens 15, in

3 subequal verticils, short; filaments broad and com-

pressed at base, tapering and filiform beneath the

oblong anthers; appendages c. I2 times length of

anther, slender. Ovary and stylopodiumstoutly pyri-
form, stylopodium punctate; style short but distinct,
columnar. Mature fruit unknown; pedicel at least 3

mm long; sepals unequal, 2 aliform, spatulate,obtuse;
3 shorter lobes exceeded by the ovoid apiculate nut.

Distr. Malesia: Celebes (S.W. Peninsula: Maros;
Central: Malili).

Ecol. Locally common in semi-evergreen forest

below 500 m.

Uses. Construction.

Vern. Hulo dereh, kĕrih (Maros), hulodere, damar

derehitĕm, d.d. lotang, bisik bisik, rinni rinni, sarĕh

parĕh, torinih (Malili).

68. Hopea iriana SLOOT. Reinwardtia 2 (1952) 28, f.

10; v. ROYEN, Man. Forest Trees PapuaNew Guinea 8

(1965) 35; ASHTON, Gard. Bull. Sing. 31 (1978)
35.

— H. nabirensis Sloot. Reinwardtia 2 (1952) 27, f.

9; v. Royen, Man. Forest Trees Papua New Guinea 8

(1965) 38.

Tall, hard-wooded tree with blackish flaky bark

and flying buttresses. Young parts buff puberulent,

becoming sparse but + persistent on calyx, persistent

onpanicle and parts of petals exposed in bud. Twig c.

2 mm 0 apically, much branched, terete, becoming
smooth, blackish. Leaf bud minute, ovoid; stipules
fugaceous, not seen. Leaves 5-13 by 2-A.Scm, lanceo-

late-falcate, coriaceous, dull greyish minutely stellate

beneath; margin frequently subrevoiute; base un-

equal, cuneate; acumen to 1.5 cm long, slender,

tapering; nerves 7-11 pairs, slender but distinctly
elevated beneath,slightly elevated above, usually with

prominent porous glabrous canaliculate domatia;

tertiary nerves scalariform, evident on both surfaces,

+ distinctly elevated beneath; petiole 7-9 mm long,

slender. Panicle to 6 cm long, slender, terminal or

1-axillary; singly branched, branchlets to 1.5cm long,

bearing to 5 dense secund flowers; bracteoles fuga-

ceous, not seen. Flower buds to 3 by 2 mm, ellipsoid. 2

outer sepals narrowly lanceolate, subacute; 3 inner

suborbicular, mucronate. Stamens 15, shorter than

style, in 3 subequal verticils; filaments broad and

compressed at base, taperingand filiform in the distal

j; anthers broadly oblong;appendage c. 3 times length

of anthers, long, slender. Ovary and stylopodium

conical-cylindric, sericeous, tapering somewhat

abruptly beneath the short but distinct columnar

style. Fruitpedicel to 2 mm long. 2 longer calyx lobes

to 7 by 1.8 cm, broadly spatulate, obtuse, c. 4 mm

broad above the 6 by 4 mm ovate saccate thickened

base; 3 shorter lobes to 6 by 4 mm, ovate, acute,

similarly saccate. Nut to 13 by 7 mm, ovoid, with

tapering apiculus.

Distr. Malesia: New Guinea (West: Manokwari

area, Hollandia;Papua New Guinea: Morobe Distr.),

Japen I.; Aru Is. (sterile collections only).

Ecol. Evergreen forests;widespread hills below 600

m. especially on ridges.

Vern. Sian,saindorih (Japen),lilipga (Manikiong).
Notes. A variable species which, as H. novo-

guineensis,appears to possess regional diversification;

collections from western New Guinea have notably
larger more lustrous leaves.

69. Hopea glabrifolia C.T. White, Proc. R. Soc.

Queensl. 43 (1932) 49; Sloot. Reinwardtia 2 (1952)

35, f. 13; v. Royen, Man. Forest Trees Papua New

Guinea 8 (1965) 35.

Tall, buttressed tree with hard wood and flaky bark.

Young parts and panicle greyish puberulent, glabres-

cent; petals persistently puberulent on parts exposed
in bud. Twig c. 2 mm 0 apically, ribbed, much

branched, becoming terete, rugose, dark brown. Leaf

buds minute, ellipsoid; stipules not seen, fugaceous.

Leaves 18-19 by 2-5.5 cm, lanceolate, falcate, coria-

ceous, lustrous; margin narrowly subrevolute; base

prominently unequal, cuneate abaxially, cordate

adaxially; acumen to 1.5 cm long, broad, tapering;

nerves 9-12 pairs, slender but prominentbeneath, ±

narrowly depressed above, arched, ascending at

45 -50 except at base; without secondaries; tertiaries

densely scalariform, very slender but distinctly ele-

vated beneath;midrib prominentbeneath, slender but

prominentabove;petiole 5-8 mm long, short. Panicles

to 5 cm long, terminal or to 3-axillary, slender; singly

branched, branchlets to 1.5 cm long, bearing to 5

flowers. Flower buds to 3 by 2 mm, ellipsoid. Sepals
ovate to suborbicular,subacute. Stamens 15; appen-

dage e. 4 times the length of the anther cells.

Gynoecium glabrous; ovary ovoid, surmounted by a

cylindrical stylopodium twice its length and very short

style. Fruit pedicel c. 1 mm long, short. 2 longer calyx
lobes to 7 by 1.3 cm, spatulate, obtuse, c. 3 mm broad

above the to 8 by 6 mm ovate saccate thickened base; 3

shorter lobes to 9 by 7 mm, ovate, acute. Nut to 14by 8

mm, ovoid, stoutly apiculate.

Distr. Malesia: Papua New Guinea (Milne Bay

area) and Louisiades (Sudest I., Misima I.).

Ecol. Locally abundant in semi-evergreenseasonal

forest below 350 m.

Vern. Kapilatana, malapo, malabia.

70. Hopea gregaria Sloot. Reinwardtia 2 (1952) 21, f.

7; Ashton, Gard. Bull. Sing. 31 (1978) 32.

Medium-sized or large flaky-barked tree with hard

wood. Youngparts buffpuberulent,becoming sparse

but + persistent on calyx, persistent on panicle and

parts of petals exposed in bud. Twig 1-2 mm 0

apically, much branched, terete, becoming smooth,

blackish. Leafbud minute, ovoid; stipules fugaceous,

not observed. Leaf6-13 by 2.5-6.5 cm, lanceolate-fal-

cate to ovate, thinly coriaceous, with dull minutely

stellate undersurface; base cuneate, unequal; acumen

to 1.5 cm long, slender, tapering; nerves 7-10 pairs,
slender but distinctly elevated beneath, + applanate
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above, rarely with glabrousporous canaliculate axil-

lary domatia; tertiary nerves scalariform, + evident

on both surfaces; midrib slender but prominent

beneath, evident and + elevated above; petiole6-10

mm long, slender. Panicle to 6 mm long, slender,
terminal or 1-axillary, singly branched, branchlets to

12 mm long,bearing to 4 flowers. Flower buds to 3 by 2

mm, ellipsoid. Sepals subequal, ovate, acute. Stamens

15, shorter than style, in 3 subequal verticils; filaments

broad, compressed, tapering and becoming filiform

below the broadly oblonganthers; appendages c. 1 j

times length of anthers. Ovary and stylopodium

broadly pyriform, punctate distally, somewhat

abruptly taperingto the short columnar style. Mature

fruit unknown. Pedicels c. 3 mm long; sepals unequal

but the 2 longer relatively short, broad, becoming

reflexed; nut ovoid, shortly apiculate.

Distr. Malesia: S.E. Celebes (Kendari), S.E.

Moluccas (Aru Is. ?) and Japen I. (sterile collections)?

Vern. Pooti (Celebes), koereh, mandonor (Biak),

kamoera (Aru).

2b. Subsection Pierrea

(HEIM) ASHTON, Gard. Bull. Sing. 20 (1963) 259; Man. Dipt. Brun. (1964) 91;

GUTIERREZ, Act. Manil. 4, A, 2 (1968) 25, 26. Pierrea HEIM, non HAN-

CE. Pierreocarpus RIDL. ex. SYM. in syn. Hopea, Pierrea group Sym. Gard.

Bull. S. S. 9 (1934) 32; Mai. For. Rec. 16 (1943) 108. — Fig. 74.

Panicles glabrescent, fascicled; ovary and stylopodium hour-glass-shaped,

elongate; style short, obscure; bark surface generally smooth, or shallowly papery

flaked, usually stilt-rooted.

Distr. Malesia: Malaya, Borneo, Philippines.
Note. The least well defined ofthe four subsections. The New Guinea species, with their elongatestylopodia

and in several cases large leaves with unequal bases are almost intermediate between subsections Hopea and

Pierrea, as also to a large extent are some Indochinese species in the type subsection (e.g. H. oblongifoliaDYER,

H. reticulata TARDIEU, H. hongayanensis TARDIEU), while H. glaucescens and H. wyatt-smithii share the flower

colour and leaf-shape of the H. nervosa group within subsect. Sphaerocarpae.

71. Hopea glaucescens SYM. J. Mai. Br. R. As. Soc. 19

(1941) 142, pi. 2; Mai. For. Rec. 16 (1943) 126, f.

69. — Hopea sp. nov. SYM. J. Mai. Br. R. As. Soc. 14

(1936) 348.

Medium-sized, smooth-barked tree, often stilt-

rooted. Panicles sparsely persistently puberulent,
twigs and petioles fugaceously so, petals outside

persistently densely gold pubescent. Twig 2-3 mm 0

apically, becoming dark brown, terete; with promi-

nent ribs along the leaf traces; stipule scars minute.

Bud to 2 by 2 mm, ovoid; stipules fugaceous. Leaves

9-18 by 3.5-9 cm, + elliptic, coriaceous, glaucescent

beneath in mature trees; base cuneate; acumento 1 cm

long, slender, prominent;nerves 12-15 pairs, slender

but relatively prominentbeneath, obscure above, with

many distinct short secondary nerves; tertiary nerves

slender, subscalariform, evident to obscure in mature

trees; midrib distinctly elevated on both surfaces;

petioles 10-15 mm long. Panicle to4 cm long, terminal

or axillary to ramiflorous,with to 2 cm long branch-

lets bearing to 8 congested secund flowers. Flower bud

to 4 by 3 mm, ovoid. Sepals subequal, broadly ovate,

the outer 2 subacuminate, the inner 3 mucronate.

Stamens 15; filaments broadly compressed at base,

tapering and filiform distally; appendagesaristate, c.

3 x length of the small subglobose anthers; style and

stylopodium hour-glass-shaped, equal in height but

the ovary the broader; style short, tapering. Fruit

pedicel to 1 mm long, slender. 2 longer calyx lobes to 7

by 1.5 cm, spatulate,obtuse, c. 5 mm broad above the

to 8 by 5 mm ovate saccate thickened base; 3 shorter

lobes to 20 by 5 mm, linear-lorate, similar at base,

completely enclosing nut. Nut to 9 by 7 mm, ovoid,

apiculate.

Distr. Malesia: Malaya.
Ecol. Rare, below 500 m, in Mixed Dipterocarp

forest.

Vern. Mĕrawan kĕlabu, m. galor, m. jangkang, m.

tengkok biawak.

72. Hopea wyatt-smithii Wood ex Ashton, Gard.

Bull. Sing. 19 (1962) 260, pi. 4; Man. Dipt. Brun.

(1964) 113, f. 12; ibid. Suppl. (1968) 58; Meijer &

Wood, Sabah For. Rec. 5 (1964) 227, f. 33. — Fig.

74B-B4.

Small to medium-sized smooth-barked promi-

nently stilt-rooted tree. All parts glabrous but for

petals and ovary. Twig c. 1 mm 0 apically, smooth.

Bud to 1.5 mm long, ovoid. Stipule to 2 mm long,

linear, fugaceous. Leaves 9-14 by 5.5-9 cm, broadly

ovate to elliptic, undersurface sparsely greyish lepi-

dote; base broadly cuneate, occasionally obtuse;

acumen caudate to 2 cm long; nerves 4-8 pairs, well

spaced, irregularly disposed owing to frequent pre-

sence of short but prominent secondaries; slender,

slightly raised beneath, basal 2-3 pairs straight, at first

decurrent with midrib,distal pairs curved at 40°-50°;

tertiary nerves well spaced, scalariform, at 90° or

ascending; midrib slender, applanate beneath acute

above; petiole 1.2-1.7 cm long. Panicle to 6 cm long,
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Fig. 74. Flower details in Hopea sect. Hopea subsect. Pierrea (HEIM) ASHTON. All x 10. Sepals drawn from

inside.
— Hopea philippinensis

pistil. —

H. wyatt-smithii WOOD ex ASHTON. B. Bud, B1. outer sepal, B2. inner sepal. B3. stamens from inside.

B4. pistil. — H. bilitonensis

pistil. — H. apiculataSYM. D3. Stamens from inside, D4. pistil (A RAMOS & EDAÑO BS 31296, B WOOD 15061, C

bb. 23087, D KEP 98175).

C4.ASHTON. C. Bud, C1. outer sepal, C2. inner sepal, C3. stamens from inside,

A4.DYER. A. Bud, A1. outer sepal, A2. inner sepal, A3. stamens from inside,
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terminal or to 2-axillary, glabrous, terete or ±

compressed; singly branched, branchlets to 1.5 cm

long, bearing to 6 secund flowers; bracteoles small,

deltoid, glabrous. Flower bud to 3 mm long, subglo-

bose. Calyx glabrescent, with a shortly fimbriate

margin, spreading; lobes subequal, broadly ovate to

suborbicular, obtuse. Petals dark red, oblong-lanceo-
late, obtuse, densely pubescent on parts exposed in

bud. Stamens 15; filaments broad at base, tapering

abruptly; anther broadly oblong, cells subequal;

appendageto connective about twice lengthofanther,

slender. Ovary and stylopodium narrowly hour-glass

shaped; ovary glabrous, stylopodium somewhat

longer than ovary, puberulent, crowned by a short

glabrous style. Fruit calyx entirely glabrous; 5 lobes

equal, to 10 by 8 mm, ovate, subacute, shallowly

saccate, thickened, closely imbricate and adpressed to

the nut. Nut to 1.2 cm long and 0, ovoid, acute,

enclosed by calyx but for an up to 3 mm 0 apical gap.

Distr. Malesia: Borneo (Sarawak N.E. of the

Lupar, S.W. and S.E. Sabah).

Ecol. Local, on clay rich soils in Mixed Diptero-

carp forest on low hills.

Vern. Mĕrawanputeh (Brun.), sĕlangan daun bulat

(Sabah).

73. Hopea polyalthioidesSym. J. Mai. Br. R. As. Soc.

19, 2 (1941) 146, pi. 4; Mai. For. Rec. 16(1943) 140, f.

69.

Small monopodialsmooth-barked tree. Twig and

petiole densely persistently fulvous tawny pubescent,

leaf undersurface and midrib above sparsely so;

panicle glabrous. Twig c. 3 mm 0 apically, stout,

terete, becoming dark brown, with a prominentshort

rib at first following the leaf trace; internodes 1-5 cm

long; stipule scars obscure; stipules unknown. Leaves

(8—)14—27 by (2.5-)4-6 cm, narrowly oblong-lanceo-

late, coriaceous; base subcordate; acumen short,

broad;nerves 10-13 pairs, arched and becoming wavy

at the margin,prominentbeneath, ± obscure above,

sometimes with a few short indistinct secondary

nerves; midrib stout and prominent beneath, slender,

elevated to shallowly channelled, above; petiole 5-8

mm long, c. 3 mm 0, short, stout. Panicles to 11 cm

long, very slender, laxly shortly branched; flowers and

fruit unknown.

Distr. Malesia: Malaya (S. Johore).

Ecol. Rare, in well-drained forest.

Vern. Giam rambai, rèsak, r. rambai, sĕlumbar.

74. Hopea cagayanensis (Foxw.) SLOOT. Reinwardtia

3 (1956) 318. Balanocarpus cagayanensis Foxw.

Philip. Journ. Sc. 13 (1918) Bot. 194, pi. 2; ibid. 67

(1938) 285, pi. 3; Merr. En. Philip. 3 (1923) 101;

Reyes, Philip. J. Sc. 22 (1923) 335; Sym. Gard. Bull. S.

S. 8 (1934) 17, 32.

Large, flaky-barked tree. Twigs, leaf bud, stipules,

petioles, domatia and parts of petals exposed in bud

densely persistently tawny pubescent; nerves and

midrib above caducously so; panicle and nerves and

midrib beneath sparsely caducously so. Twigs c. 1 mm

0 apically, slender, much branched, becoming

smooth, terete. Buds c. 2 by 1 mm, small, ovoid;

stipules to 4 mm long, linear, not at first caducous.

Leaves 8-10 by 2.5-4 cm, lanceolate, thinly coria-

ceous; base unequal, broadly cuneate or obtuse on the

adaxial side, subcordate on the abaxial; acumento 1.5

cm long, slender, subcaudate; nerves 9-12 (to 14 in

young trees) pairs, slender but prominent beneath,

applanate above, arched, at 55°-65°, with domatia;

secondary nerves short, obscure; tertiary nerves den-

sely scalariform, evident and + elevated beneath;

midrib slender but evident and distinctly elevated on

both surfaces; petiole 5-7 mm long, short. Panicle to 5

cm long, to 2-axillary, slender; singly branched,
branchlets bearing to 3 flowers; bracts and bracteoles

to 1 mm long, minute, deltoid, not at first caducous.

Flower bud to 2.5 by 1.5 mm, ellipsoid. Sepals
subequal, broadly ovate, shortly acuminate. Stamens

15, shorter than style, in 3 + unequal verticils;

filaments broad and compressed at base, taperingand

filiform in the distal anthers broadly oblong;

appendages c. twice length of anther, slender. Ovary

small, ovoid, taperinginto anequally long somewhat

narrower cylindrical punctate stylopodium and

shorter columnar style. Fruit subsessile; sepals short,

subequal; adpressed to the nut; outer 2 to 9 by 7 mm,

ovate-acuminate, incrassate; inner 3 to 10 by 10 mm,

broadly ovate, obtuse, thin. Nut to 15 by 10 mm,

ovoid, apiculate, + thinly resin-coated.

Distr. Malesia: Philippines(N.E. Luzon: Cagayan

Prov.).

Ecol. Locally frequent, semi-evergreen forests.

Uses. House posts.

Vern. Narek.

75. Hopea paucinervis Parijs in Fedde, Rep. 33 (1933)

243.

Medium-sized tree. Young parts fugaceous buff

puberulent. Twigs slender. Stipules fugaceous, un-

known. Leaf 4.5-8 by 2.5-4.5 cm, ovate-lanceolate,

coriaceous; base subequal, obtuse or broadlycuneate;

apex shortly acuminate;nerves 7-10 pairs, ascending,
curved, prominentbeneath;tertiary nervessubscalari-

form, elevated beneath. Petiole 8-12 mm long. Panicle

to 4 cm long, to 2-axillary, axillary to ramiflorous.

Buds and opened flowers and fruit are unknown.

Sepals of old flowers unequal, ovate-lanceolate.

Stamens 15, in 3 ± unequal verticils; filaments lorate,

tapering in distal j; anthers oblong; appendagesequal
to anther, short. Ovary and stylopodium equal, overall

pyriform with prominent intermediate construction.

Distr. Malesia: S.E. Sumatra (Djambi).

76. Hopea apiculata Sym. Gard. Bull. S. S. 8 (1935)

277, pi. 21; Mai. For. Rec. 16 (1943) 120, f. 69,
70. — Fig. 74 D3-D4.

Small smooth-barked tree with sharp, often stilted

buttresses. Twigs caducous tawny puberulent,

petioles and outside of petals densely persistently

pubescent, otherwise glabrous. Twigs c. 2 mm 0

apically, straight, infrequently branched, pendant,
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terete, pale brown; stipule scars minute, horizontal;
leaves distant. Buds minute; stipule small, linear,

caducous. Leaves alternate, 12-26 by 4-8 cm, nar-

rowly oblong-lanceolate, subcoriaceous; base cor-

date,equal; acumenshort; nerves 12-15 pairs, the first

2-3 arising from the base, slender but prominent
beneath, shallowly depressed above, arched; midrib

prominent beneath, obscure and depressed or some-

times evident and elevated above; tertiary nerves

densely subreticulate, evident beneath, obscure

above; petiole 6-12 mm long, c. 3 mm 0, stout.

Panicles to 20 cm long, terminal or ramiflorous,borne

densely along the twigs, slender, laxly branched;

branchlets to 2 cm long, unbranched, bearing to 6

secund flowers. Flower bud to 5 by 3 mm,ovoid; sepals
ovate-lanceolate, fimbriate, acuminate, the outer 2

somewhat larger, sometimes obtuse; petals pale yel-
low. Stamens 15, filaments dilated at base, tapering;
appendages very slender,4-5 times as long as subglo-
bose anthers. Ovary and stylopodium hour-glass-

shaped, the latter somewhat the larger, with interven-

ing frequently puberulent constriction; style colum-

nar, shorter than ovary. Fruit pedicel to 1 mm long,
short. Sepals to2.5 by 0.5 cm but usuallyshorter than

nut (variable, evenon onetree), unequal to subequal,

spatulate to ovate-acuminate, thickened and saccate

at base; nut to 20 by 12 mm, ovoid, prominently

apiculate.

Distr. Malesia: Malaya (Perak). Smitinand (Thai

For. Bull., Bot. 12, 1980,45) records this also from

Peninsular Thailand and S. Burma (Kemas); I have

not seen this material.

Ecol. Very local,common in two valleyseast of the

Keledong Saiong range.

Vern. Mĕlukut, rèsak mĕlukut.

77. Hopea pachycarpa (Heim) Sym. Gard. Bull. S.S. 8

(1934) 30, pi. 8; Browne, For. Trees Sarawak &

Brunei (1955) 125; Ashton, Man. Dipt. Brun. (1964)

105, f. 12; ibid. Suppl. (1968) 54; Gard. Bull. Sing. 22

(1967)271; ibid. 31 (1978) 35. Pierrea pachycarpa

HEIM, Bull. Mens. Soc. Linn. Paris 2 (1891) 958; Rech.

Dipt. (1892) 78, pi. 7; BRANDIS & GILG in E. & P. Pfl.

Fam.ed. 1,3,6(1895)268;BRANDIS, J. Linn. Soc. Bot.

31 (1895) 113; MERR. En. Born. (1921) 408; GILGin E.

& P. Pfl. Fam. ed. 2, 21 (1925) 263. Balanocarpus

pubescens RIDL. Fl. Mai. Pen. 1 (1922) 247; Foxw.

Mai. For. Rec. 10 (1932) 147; SYM. Gard. Bull. S. S. 8

(HEIM) SYM. a. Node with leaf and inflorescence, b. branch with young fruits, c. ripe
fruit,

Hopea pachycarpaFig. 75.

with sepals removed, all x ½ (a S 22406, with flowers of ANDERSON S 15408, c-d bb. 35260).d. ditto
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(1934) 28, 32; BURK. Diet. (1935) 288. JPierreo-

carpus pachycarpa Ridl. ex Sym. Gard. Bull. S. S. 8

(1934)30, nomenin syn. H. laxa SYM. Gard. Bull. S.

S. 8 (1934) 33, pi. 9; BROWNE, For. Trees Sarawak &

Brunei (1955) 125; cf. ASHTON, Gard. Bull. Sing. 22

(1967) 271; ASHTON, Man. Dipt. Brun. Suppl. (1968)

54. H. resinosa SYM. Gard. Bull. S. S. 8 (1935) 278,

pi. 23; Mai. For. Rec. 16(1943) 141, f. 688, 69. Fig.

75, 76.

Young twig, leaf bud, stipule outside (glabrous

within) and petiole shortly persistently pale fawn

tomentose; leaf glabrous. Twig to 2 mm 0 apically,

terete, becomingsmooth. Bud lo2.5 by 2 mm, ovoid to

globose. Stipule to 4 mm long, linear, fugaceous.

Leaves 13-22 by 4-7 cm, thinly coriaceous, elliptic to

lanceolate, with or without silvery lepidote undersur-

face; base subequal, cuneateon oneside, obtuse on the

other; acumen to 1 cm long, narrow; nerves

(10-) 13-17 pairs, slender but distinctly raised

beneath,at 45°-55° but curving round to run parallel

to the margin before terminating at it, with small

tomentose domatia; tertiary nerves slender, densely

scalariform, sinuate, diagonal to nerves; midrib

rounded, raised on both surfaces; petiole 7-10 mm

long, short, stout. Panicle to 8 cm long, axillary to

ramiflorous, terete, puberulent or glabrescent, to

2-axillary, rarely branched; bracteoles to 2 mm long,

linear, not at first caducous. Flower bud to 4 by 2.5

mm, broadly ellipsoid. Calyx glabrous but for the

fimbriate margin; 2 outer lobes broadly ovate, sub-

acute; 3 inner lobes broader, slightly shorter, subacu-

minate. Petals broadly oblong, glabrescent, strongly
contorted in bud. Stamens 15, in 3 unequal verticils,

the 5 inner an anther's length longer than the 10 outer;

filaments broad at base, tapering, filiform distally;

anthers subglobose;appendageto connective slender,

2-3 times length of anther, glabrous. Ovary small,

ovoid, glabrous; style and stylopodium spindle-

shaped, glandular-papillose towards apex, tapering
into short glabrous style. Fruit entirely glabrous. 5

calyx lobes subequal, to 2 by 1.5 cm, ovate, subacute,

thickened, deeply saccate, closely adpressed to nut;

apex of nut visible only at 5 mm 0 apical gap. Nut to

1.5 cm 0, subglobose; style remnant short, abrupt,
acute.

Distr. Malesia: Malaya (Pahang, E. Johore), Cen-

tral Sumatra, Ankola in W. Sumatra, Borneo (Ulu

Kapuas, Sarawak, Brunei, Berau).

Ecol. Locally abundant on moist soils on lower

hillsides and alluvium in Mixed Dipterocarp forest.

Vern. Bayan, mĕrawan mata kuching (Mai.),mĕlapi

bĕrjangkang(Kapuas), mĕrkoyong (Sar.).

78. Hopea bilitoncnsis Ashton, Gard. Bull. Sing. 31

(1978)35. — Fig. 74 C-C4.

Small smooth-barked tree with stilt roots. Leaf

buds and parts ofpetals exposed in bud densely tawny

pubescent, young twigs and panicles fugaceously so,

otherwise glabrous. Twigsc. 1 mm 0 apically, slender,

much branched, red-brown, terete, smooth. Leafbuds

c. 1 by 1 mm, ovoid, acute; stipules unknown,

fugaceous. Leaves 7.5-16 by 3.5-6 cm, ovate-lanceo-

late, ± chartaceous, lustrous; base obtuse to subcor-

date, subequal; acumen to 2 cm long, attenuate;

nerves 6-8 pairs, slender but prominent beneath,

applanate above, arched, at 50 c

-60°; secondaries

absent; tertiary nerves remotely subscalariform, evi-

dent and distinctly elevated beneath; petiole 6-8 mm

long, short. Panicle to 18 cm long, slender, axillary,

solitary, lax, pendant; twice branched, branchlets to 4

cm long, bearing to 6 flowers; bracts and bracteoles

minute, deltoid, caducous. Flower bud to 3 by 2 mm,

lanceolate. Sepalsfimbriate; 2 outerdeltoid,subacute;

3 inner ovate, subacute. Stamens 15, in 3 unequal

verticils, shorter than style at anthesis; filaments

somewhat slender, compressed at base, tapering dis-

tally and filiform beneath the small subglobose

anthers; appendages c. times as long as anthers,

very long and slender, + crisped. Ovary small, ovoid,

with somewhat longer oblanceolate stylopodium and

short terminal style. Fruit pedicel to 2 mm long, stout.

2 longer calyx lobes to 5 by 1.2 cm, broadly spatulate,

obtuse, c. 7 mm broad above the to 7 by 4 mm

subauriculate centrally thickened base; 3 shorter lobes

to 9 by 6 mm, ovate, acuminate, shorter than nut. Nut

to 10 by 6 mm, ovoid, prominently slender apiculate.
Distr. Malesia: E. Sumatra (Banka and Billiton);

Malaya (Perak, once).

Ecol. Locally common in lowland forest, once

recorded from limestone in N.W. Malaya.

Vern. Pĕlepak.
Notes. An interesting species, locally common on

the sandy islands of Banka and Billiton and now

recorded from limestone in a distinctly disjunct

position in relatively seasonal N.W. Malaya, a range

that has apparently become disjunct since the Pleisto-

cene.

Though an isolated species onaccount of its leaves,

solitary axillary inflorescences and small fruit, the

leaves nonetheless recall those of the anomalous H.

polyalthioides Sym. of East Johore, still unknown in

flower or fruit, though they differ in size and shape.

79. Hopea bullatifolia Ashton, Gard. Bull. Sing. 22

(1967) 274, pi. 18; Man. Dipt. Brun. Suppl. (1968) 48,

f. 6.

Small smooth-barked stilt-rooted tree. Leaf bud,

stipule outside (glabrous within),petiole and midrib

beneath densely persistently evenly tawny pubescent,
nervation and lamina beneath and midrib above

sparsely so. Twig c. 2 mm 0, terete, becoming smooth.

Bud to 1 by 1 mm, small, subglobose.Stipule to 4 mm

long, linear, caducous. Leaves 16-34 by 4.5-9 cm,

oblong, prominently bullate between the tertiary

nerves; base cordate, subequal; acumento 1 cm long,

slender; nerves 17-26 pairs, slender but prominent

beneath, depressed above, at 35°-45°, frequently
linked to form a looped intramarginal nerve distally;

tertiary nerves scalariform, prominent beneath,

depressed above; midrib prominenton both surfaces;

petiole 3-6 mm long, short, stout. Flowers unknown.
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Inflorescences unknown. Fruit entirely glabrous; 2

longer calyx lobes to 8 by 1.5 cm, spatulate,obtuse, c.

4 mm broad above the to 8 by 3 mm ovate thickened

saccate base; 3 shorter lobes to 15 mm long, lanceo-

late, acute, slender, similar at base, enclosing the nut.

Nut c. 10 by 7 mm, ovoid, apiculate, enclosed in the

sepals.

Distr. Malesia: Borneo (Central Sarawak; S.E.

Kalimantan, Pulau Laut).
Ecol. Rare, in Mixed Dipterocarp forest on shale

knolls.

80. Hopea pterygota Ashton, Gard. Bull. Sing. 22

(1967) 280, pi. 26; Man. Dipt. Brun. Suppl. (15»68) 55,

f. 8.

Small tree. Vegetative parts at first densely pale

tawny pubescent, caducous first on lamina,nervation

beneath, petiole and then twig, persistent on buds and

stipules. Twig c. 2 mm 0 apically, becoming smooth,

glabrous.Bud to 2 by 1 mm, ovoid, acute. Stipule to 4

mm long, linear, caducous. Leaves 12-28 by 5-9 cm,

oblong-lanceolate to oblanceolate; base obtuse to

subcordate, unequal, the larger side adjacent to the

twig; acumen to 2 cm long, subcaudate; margin
somewhat revolute; nerves 12-21 pairs, slender, sca-

lariform, diagonal to midrib and nerves; midrib

prominent on both surfaces, more so beneath than

above;petiole 3-8 mm long, short, stout. Panicle to 8

cm long, terete, glabrous,slender, frequently fascicu-

late, frequently borne up the branches behind the leafy

twigs; singly branched, branchlets bearing to 8 secund

flowers. Flower bud to 3 by 2 mm, ellipsoid. Calyx
glabrous, 2 outer sepalslanceolate,acuminate, 3 inner

suborbicular, somewhat shorter, shortly mucronate.

Petals linear, pubescent on parts exposed in bud.

Stamens 15, in 3 unequal verticils; filaments com-

pressed at base, tapering and filiform below the

subgloboseanthers; appendage toconnective slender,

3-4 times as long as anthers. Ovary narrowly ovoid,

glabrous, surmounted by a spindle-shaped glabrous

stylopodium and style somewhat shorter than the

ovary in length. Fruit glabrous. Pedicel to 1 mm long,

short. 2 longer calyx lobes to 10 by 1.5 cm, spatulate,

chartaceous, c. 4 mm broad above the to 2 cm long, to

7 mm wide paired basal auricles, with a to 5 by 4 mm

central basal ovate saccate thickened area; 3 shorter

lobes to 3 cm long, with up to 12 by 4 mm tapering

subacute lobe above a similar base. Nut to 7 by 5 mm,

ovoid, acute, entirely concealed by auricles.

Distr. Malesia: Borneo (Sarawak, Brunei).

Ecol. Locally common in Heath forest and ridge
tops; podsols and skeletal soils, to 1000 m.

Note. This species is variable in leaf size; some

collections of H. bullatifolia from Kalimantan

approach it, and the two species may eventually prove

conspecific.

81. Hopea philippinensis Dyer, J. Bot. 16 (1878) 100;

Vidal, Phan. Cuming.(1885) 97; Rev. PI. Vase. Filip.

(1886) 62; Brandis, J. Linn. Soc. Bot. 31 (1895) 64;

Everett &Whitford, Bull. Bur. For. Philip. 5(1906)

16, 28, 53; Whitford, Bull. Bur. For. Philip. 10, 2

(1911) 75; Foxw. Philip J. Sc. 4(1909) Bot. 515; ibid. 6

(1911)Bot.261Jbid. 13(1918)Bot. mjbid.67(1938)

276; Merr. En. Philip. 3 (1923) 94; Reyes, Philip. J.

Sc. 22 (1923) 338; Sym. Gard. Bull. S. S. 8 (1934) 32;
ibid. 8 (1935) 279; Gutierrez, Act. Manil. 4, A, 2

(1968) 65, f. 13, pi. 9.— H. odorata (non Roxb.)

Vidal, Sinopsis (1883) t. 15, f. A. — Fig. 74 A-A4.

Small, smooth-barked buttressed tree. Twigs,

petioles, domatia,leaf bud, stipules and parts of petals

exposed in bud densely persistently pale tawny pubes-

cent; midrib above (denselypuberulent in young trees)
and panicle glabrescent. Twig c. 2 mm 0 apically,

ribbed, becoming terete, red-brown. Buds small,

ovoid; stipules to 5 mm long, linear, fugaceous. Leaves

(7—)12—25 by (2.5—>4—7 cm, narrowly elliptic-oblong

to lanceolate, thinly coriaceous; base unequal,

cuneate abaxially, cordate adaxially; acumento 2cm

Fig. 76. Hopea pachycarpa (HEIM) SYM. Leaf from

sterile branch, x ½ (S 22035).
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long, slender, subcaudate; nerves 17-22 pairs, slender

but prominent beneath, obscurely depressed above,

arched, at 50°-60°, with axillary tomentose domatia,
without secondaries; tertiary nerves densely scalari-

form, very slender but evident and distinctly elevated

beneath; midrib slender but prominent beneath, ele-

vated above; petiole 5-7 mm long, short. Panicle to 5

cm long, 1-axillaryto ramiflorous,slender, rather lax,

singly branched; branchlets to 1.5 cm long,bearing to

4 flowers; bracteoles minute, deltoid, fugaceous.

Flower bud to 3 by 2 mm, ellipsoid. 2 outer sepals

lanceolate-acuminate; 3 inner broadly ovate, shortly
acuminate. Stamens 15, slightly shorter than style at

anthesis; filaments compressed at base, tapering and

filiform in the distal 3; anthers subglobose; appen-

dages c. 2j times length ofanthers, slender. Ovary and

stylopodium hour-glass shaped, the ovary slightly the

broader; style short but distinct. Fruit pedicel short,

base of fruit impressed. 2 longer calyx lobes to 12 by 3

cm, spatulate,obtuse, c. 3 mm broad above the to 9 by
8 mm ovate deeply saccate thickened base; 3 shorter

lobes to 7 by 8 mm, broadly ovate, mucronate, shorter

than nut. Nut to 11 by 8 mm, broadly ovoid, shortly

apiculate.
Distr. Malesia: Philippines.
Ecol. Widespread and common in evergreen non-

seasonal forest on hills to 500 m.

Vern. Bagitarim (Tag.), baguatsan, bagupsan
(Bik.), bantaya (S. L. Bis.), gisok(P. Bis., Mbo., Lan.,
C. Bis.), gisok gisok (P. Bis., Sul., Sh. Bis.), gisok

nga-salngan (S. L. Bis.), kuli lisian, maka tayring

(Tag.), malatamban (Bik.), malibato (Mbo.), mang-

laum (Tag.),malalamba,malatagum,pagak son (Bik.),

paina (Tag.), pongo, subigan (S. L. Bis.).

82. Hopea mindanensis Foxw. Philip. J. Sc. 6 (1911)

Bot.261,pl.43;ibid. 13(1918)Bot. 183; ibid. 67(1938)

277; Merr. En. Philip. 3 (1923) 93; Reyes, Philip. J.

Sc. 22 (1923) 334; Sym. Gard. Bull. S. S. 8 (1934) 32;

Gutierrez, Act. Manil. 4, A, 2 (1968) 63, f. 12,pi. 8.

Medium-sized hard-wooded tree, with blackish

flaky bark. Twigs, petioles, leaf buds and domatia ±

persistently pale tawny pubescent, parts elsewhere

glabrescent. Twigc. 5 mm 0 apically. stout, becoming

terete, pale brown. Leaves 30-60 by 9.5-18 cm, large,
narrowly oblong, thinly coriaceous; base unequal,

cordate; acumen to 3 cm long, prominent; nerves

22-28 pairs, prominent beneath, + shallowly
depressed above ascending at 50°-60°, straight but

arched at the margin and runningalong parallel to it

before terminating; with small pubescent pore-like

axillary domatia; tertiary nerves + densely scalari-

form. very slender but distinctly elevated beneath;

petiole 15-18 mm long, c. 5 mm 0. short, relatively
stout, panicle to 6 cm long, short, to 2-axillary or

ramiflorous, singly branched. Flower buds to 3 by 2

mm, ovoid-lanceolate. 2 outer sepals ovate, acu-

minate; 2 inner suborbicular, acute. Stamens 15,

subequal; filaments compressed, rather broad, taper-

ing; appendages very slender, c. \{ as the ellipsoid
anthers. Ovary ovoid, surmounted by a prominent

spindle shaped stylopodium of equal length, with a

prominent intervening constriction; style shorter than

stylopodium but prominent, tapering. Fruit pedicel

short; 2 longer calyx lobes to 11 by 15 cm. narrowly

spatulate, obtuse, c. 3 mm broad above the to 9 by 7

mm ovate saccate thickened base; 3 shorter lobes to 12

by 8 mm, ovate, thin, saccate,appressed to nut; nut to

12 by 8 mm, ovoid, prominentlyapiculate, resinous.

Distr. Malesia: Philippines (Mindanao).

Ecol. Frequent in lowland evergreen forest.

Vern. Bagasusu (Zamboanga), magasusu (Sulu),

ganon (Sub.), yakal magasusu (official name).

83. Hopea tenuinervula ASHTON, Gard. Bull. Sing. 22

(1967) 281, pi. 27, 349 (phot, habit);Man. Dipt. Brun.

Suppl. (1968) 57. H. philippinensis (non Dyer)

Ashton, Man. Dipt. Brun. (1964) 107, f. 12.

Small to medium-sized stilt-rooted tree with papery

flaky bark. Youngvegetative parts denselypale tawny

tomentose, persistent on buds and stipules, ± persis-
tent on nervation beneath and midrib above; else-

where caducous. Twig to 2 mm 0 apically, becoming
smooth, glabrous. Bud to 3 by 1.5 mm, lanceolate.

Stipule to 5 mm long, linear, subpersistent. Leaves

alternate, 10-27 by 3-5.5 cm, narrowly ovate to

lanceolate; base obtuse, pronouncedly unequal, the

larger side adjacent to the twig, acumento 1 cm long,

narrow; margin revolute; nerves 12-21 pairs, slender,

prominent beneath, at 50°-60
c ; curving and running

parallel to margin before terminating at it; tertiary

nerves slender, densely scalariform, at 90°; midrib

rounded, raised on both surfaces; petiole 3-7 mm

long, short, stout. Panicle to 8 cm long, to 2-axillary,

rarely terminal, terete, lax, glabrous;singly branched,

branchlets to 3 cm long, bearing to 4 secund pale
yellow flowers; bracteoles to 1 mm long, deltoid,

glabrous, subpersistent. Bud to 4 mm long, ellipsoid,
subsessile. Calyx glabrous but for fimbriate margin; 2

outer lobes narrowlyovate, prominentlyacuminate; 3

inner lobes suborbicular to broadlyovate, mucronate.

Petals oblong, lanceolate, acute, denselypubescent on

partsexposed in bud, otherwise glabrous.Stamens 15;
filaments broad at base, tapering; anthers oblong-

ellipsoid; appendage to connective slender, about

twice length of anther. Ovary ovoid, glabrous; stylo-

podium as long as ovary, spindle-shaped, glabrous,

indistinct from style. Fruit entirely glabrous; 2 longer
calyx lobes to 10 by 1.7 cm, spatulate, narrowly

obtuse, to 2 mm broad above the to 6 by 4 mm

narrowly ovate prominently saccate thickened base; 3

shorter lobes to 3 cm long, subequal, acute, slightly
auriculate at the to 7 mm broad base but otherwise

similar. Nut to 12 by 8 mm, ovoid, almost completely
enveloped by shorter calyx lobes; style remnant short,

acute.

Distr. Malesia: Borneo (Sarawak, Brunei, S.E.

Borneo).

Ecol. Locally abundant on leached sandy soils in

Mixed Dipterocarp forest on low hills near Pleisto-

cene coastlines.

Vern. Mĕrawan daun serong.
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84. Hopea enicosanthoides ASHTON, Gard. Bull. Sing.
22 (1967) 276, pi. 21; Man. Dipt. Brun. Suppl. (1968)

50, f. 6.

Small smooth-barked stilt-rooted tree. Young

twigs, buds, stipules, petioles and base of midrib

above caducous pale tawny pubescent or glabrous.
Twig c. 3 mm 0, terete to somewhat compressed,

smooth, prominently ribbed below the petiole inser-

tion; stipule scars short, obscure. Bud to 2 by 1 mm,

conical, acute. Stipule to 8 mm long, linear, subpersis-

tent. Leaf (16~)27-46 by (5-)8-15 cm, very large,

oblong, coriaceous, prominentlyconvex between the

depressed nerves on the upper face; base cordate,

unequal; acumen to 2.5 cm, long, slender; nerves

16-30 pairs, slender but prominent beneath; tertiary

nerves densely scalariform, slender but evident

beneath; petioles 5-8 mm long, short, stout. Flowers

unknown. Panicle and fruit entirely glabrous. Panicle

to 12 cm long, axillary to ramiflorous, frequently to

2-axillary, terete, lax, singly branched; branchlets to 3

cm long, ascending, bearing to 5 flowers; bracteoles c.

2 mm long, linear, subpersistent. Pedicel c. 1 mm long,
short. 2 longer calyx lobes to 13 by 3 cm, + broadly

spatulate, obtuse, c. 6 mm broad above the c. 12 by 10

mm ovate thickened saccate base; 3 shorter lobes to 20

mm long, lanceolate, acute, similarly saccate but

hardly thickened at base, enfoldingthe nut. Nut to 10

by 6 mm, ovoid; style remnant to 2 mm long, filiform.

Distr. Malesia: Borneo (Sarawak, from the Rejang

R. to Miri).

Ecol. On low, damphillsides and, most frequently,

banks ofsluggishor tidal,but not brackish rivers, but

apparently intolerant of prolonged root immersion.

Locally frequent.

Dubious

Hopea parvifolia (WARB.) SLOOT. Reinwardtia 2

(1952) 37. Anisopteraparvifolia WARB. Bot. Jahrb.

13 (1891) 382; BRANDIS, J. Linn. Soc. Bot. 31 (1895)

45; DIELS, Bot. Jahrb. 57 (1922) 461; SLOOT. Bull.

Jard. Bot. Btzg 111, 8 (1926) 5 (misspelt A. parviflora);

Nova Guinea 14 (1926) 225.

Nothing is known of this species apart from the

inadequateoriginal description; the type (WARBURG

20034) has not been found by myself and was not seen

by BRANDIS or VAN SLOOTEN either. Itwas apparently
in fruit, though it is not even possible from the

description to be certain of the genus.

Excluded

Hopea gracilis MIQ. Sum. (1860)490; DC. Prod. 16, 2

(1868)635. BURCK (Ann. Jard. Bot. Btzg6,1887,237)

correctly excluded this species, based on a sterile

TEYSMANN collection from Padang, Sumatra at

Utrecht, from the family. Its correct identity remains

obscure.

Hopea siranda MIQ. Sum. (1860) 489=Annonaceae.

Hopea sumatranaKING ex GILG in E. & P. Pfl. Fam.

ed. 2,21 (1925)249, nomen.Quoted as producingresin

ofhigh quality. There is no other record ofthis name,

which was certainly neverpublished by KING.

10. SHOREA

ROXB. ex GAERTN./. Fruct. 3 (1805)48; ROXB. PI. Corom. 3 (1815) t. 212; B. & H.

Gen. PI. 1 (1862) 193; DC. Prod. 16, 2 (1868) 628; DYER, Fl. Br. Ind. 1 (1874) 303;

BURCK, Ann. Jard. Bot. Btzg 6 (1887) 204; HEIM, Rech. Dipt. (1892) 36, incl. sect.

Anthoshorea HEIM, I.e. 41, sect. Hopeoides HEIM, I.e. 43, sect. Pachycarpae HEIM,

I.e. 44, sect. Richetioides HEIM, I.e. 48; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 73,

incl. sect. Pinanga BRANDIS, I.e. 90, sect. Mutica BRANDIS, I.e. 100; Foxw. Philip.
J. Sc. 67 (1938) 290, incl. sect. Isoptera (SCHEFF. ex BURCK) FOXW. I.e. 291, 301;

SYM. Mai. For. Rec. 16(1943) 1; MEIJER, Act. Bot. Neerl. 12 (1963) 322, incl. subg.
Richetia (HEIM) MEIJER, nom. inval., subg. Rubroshorea MEIJER, I.e. 322; ASHTON,

Gard. Bull. Sing. 20 (1963) 261, incl. sect. Neohopea ASHTON, I.e. 266, sect.

Rubella ASHTON, I.e. 267, sect. Ovalis ASHTON, I.e. 268; Man. Dipt. Brun. (1964)
115; ibid. Suppl. (1968) 60; MEIJER & WOOD, Sabah For. Rec. 5 (1964) 48;

ASHTON, Blumea 20 (1972) 360; Gard. Bull. Sing. 31 (1978) 36, incl. sect.

Pentacme (A. DC.) ASHTON, I.e. 38; Smitinand, Thai For. Bull. (Bot.) 12 (1980)
57.— Saul ROXB. ex W. & A. Prod. (1834) 84, nomen.

— Doona Thw. in Hook.

KewJ.3(1851)t. 12; ibid. 4 (1852) 7; Dyer, Fl. Br. Ind. 1 (1874) 311; cf. Ashton,

Blumea20(1972)361.— Pentacme A. DC. Prod. 16, 2 (1868) 626; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 72; SYM. Mai. For. Rec. 16 (1943) 104, f. 63

(map). — Isoptera SCHEFF. ex BURCK, Med. Lands PI. Tuin3 (1886) 27; BRANDIS,
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J. Linn. Soc. Bot. 31 (1895) 105. — Ridleyinda O. K. Rev. Gen. PI. 1 (1891)
65. — Richetia HEIM, Bull. Mens. Soc. Linn. Paris 2 (1891) 975. — Anthoshorea

PIERRE ex HEIM, Rech. Dipt. (1892) 41, nomen in syn. — Parahopea HEIM, I.E.

66. — Pachychlamys (Dyer ex King) Dyer ex Ridl. Fl. Mai. Pen. 1 (1922)
233— Fig. 77-118.

Medium-sized or large buttressed trees without stilt-roots; maturecrown large,

hemispherical or dome-shaped, sympodial. Inflorescence paniculate. Calyx lobes

free to receptacle; 3 outer lobes thicker, somewhat longer, narrower, than 2 inner

lobes in flower. Petals usually connateat base on falling, sometimes free. Stamens

10-co; filaments variable, lorate to filiform; anthers subglobose to narrowly

oblong; appendage to connective vestigial or prominent. Ovary tomentose, rarely

glabrous; style with or without a distinct stylopodium. 3 outer fruit calyx lobes

usually much longer than 2 inner lobes, thin, spatulate; or all lobes subequal; base

of lobes ± thickened, expanded, saccate. Nut free from calyx, pericarp splitting

irregularly at germination. Unicellular scales, if present, broad-lobed.

Distr. About 194 spp. in Ceylon, India, Burma, Thailand, Indochina, and 163 spp. in Malesia: Malaya,

Sumatra, Borneo and intervening islands, Java, Philippines and Moluccas. Fig. 79.

Fossil wood has been identified as Shoreoxylon from Timor in the Lesser Sunda Islands by Schweitzer

(Palaeontographica 105B, 1959, 1-66) in which islands Shorea does not occur at present.

Ecol. The dominant emergent tree genus of the lowland forests ofWest Malesia; others occur and often are

gregariousonriver banks,on podsols and peat swamps; a few are montane, to 1750 m; somedo not emergefrom

the main canopy.

U ses. The most importanttimber genus in the Asian humid tropics. Sections Shorea, Pentacme (Asian species

only) and Neohopea yield a hard heavy timber suitable for construction and decking (balau, Malaya, sĕlangan

batu
, Borneo, yakal, Philippines);sect. Richetioides a yellowish brown lighthardwood ( yellowmĕranti, Malaya,

yellow sĕraya, Sabah, lun, Sarawak); sect. Anthoshorea a white siliceous timber veneers (white mĕranti, Malaya,

raruk, Sarawak, mĕlapi, Sabah), and the remaining sections pink, red or occasionally white or brown light

medium or sometimes heavy hardwoods favoured for furniture as well as light construction (red mĕranti,

Malaya, lup, pĕrawan, Sarawak, red sĕraya, Sabah, red lauan, Philippines).
Note. The subdivision of the genus accepted here has been more fully discussed by me in my paper of 1963.

SUBDIVISION OF SHOREA IN MALESIA

1. Appendagetoconnective barbate, stout, anthers 4-locular, with apices ofanterior loculi barbate. Fig. 78,82

1. Seel. Shorn

2. Flower buds elongate, petals narrow falling separately; appendageto connective sparsely ciliate. Fig. 78.

Spp. 1-28I la. Subsect. Shores

2. Flower buds globose before anthesis; petals short, oblong, connate at base on falling; appendages to

connective and apices of anther cells densely barbate. Fig. 82. Spp. 29-35 . . lb. Subsect. Barbata

1. Appendages, if barbate surmountinga 2-locular anther, otherwise scabrous or glabrous; anthers glabrous.

3. Anthers linear,prolonged apically into prominent horn-like processes. Fig. 84. Spp. 36-37

2. Seel. Pentacme

3. Anthers not as above.

4. Appendage to connective not exceeding anther-apex, stout; stamens 15; anthers subglobose. Fruit calyx

lobes subequal, elongated, much longer than the nut. Fig. 85. Sp. 38
....

3. Seel. Neohopea

4. Appendageexceeding anther apex or, of short, either slender,recurved or with morethan 30 stamens. Fruit

calyx lobes subequal but shorter than nut, or unequal, 3 prolonged and spatulate.
5. Anthers with 2 pollen sacs. Fig. 87, 89 4. Seel. Richetioides

6. Stamens more than 100; anthers lorate. Fig. 87. Sp. 39> 4a. Subsect. Polyandrae

6. Stamens at most 17; anthers subglobose or oblong. Fig. 89. Spp. 40-71 . 4b. Subsect. Richetioides

5. Anthers with 4 pollen sacs.

7. Anthers linear to oblong; filaments lorate or tapering gradually(not abruptly medially);ovary without

distinct stylopodium; style at least as long as ovary.

8. Appendage to connective at least as long asanther, frequentlyscabrous. Wood yellow or white, with

reticulate vessel arrangement in TS. Female silica present. Fig. 91B-C, 92. Spp. 72-92

5. Sect. Anthoshorea
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8. Appendage to connective less than I the length of the anther; short, glabrous. Wood pink, with loose

oblique vessel-arrangement in TS. Silica absent. Fig. 94, 95. Spp. 93-97 . . .6. Sect. Rubella

7. Anthers broadly oblong to subglobose; appendage to connective vestigial, or shorter than the anther

and reflexed, or, if long and unreflexed filaments tapering ± medially or united in a tube round the

ovary; stylopodium usually distinct. Wood pink, without silica; pore arrangementoblique,clustered or

solitary, variable though never reticulate.

9. Stamens less than 30; filaments compressed and broad at base.

10. Appendageto connective filiform,slender,at least twice aslong as the anther, not reflexed; filaments

broad at base, tapering abruptly and filiform below the anthers.

11. Filaments broad at base, taperingabruptly medially, filiform, not fixed into a distinct tube round

the ovary though frequently connate at base; ovary either with a distinct stylopodium and +

pyriform, or without and small and ovoid; style filiform. Fig. 91D, 98-100

7. Sect. Brachypterae
12. Stamens 24-28. Fig. 98. Sp.98 7a. Subsect. Smithiana

12. Stamens 15. Fig. 9ID, 99-100. Spp. 99-122 7b. Subsect. Brachypterae

Fig. 77. Shorea falciferoides FOXW. a. Habit, b. leaf ofseedling 1.2m high, c. fruit, d. nut, all x ½(a SAN 37512, b

S 5718, c-d S 2125).
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11. Filaments united into a tube around the base of the ovary, tapering abruptly near apex;

stylopodiummerging into the style; style and stylopodiumspindle-shaped,narrow and taperingat

base and apex; or stylopodiumindistinct,style at least twice aslong asovary, filiform. Fig. 103,104.

Spp. 123-132 8. Sect. Pachycarpae

10. Appendagetoconnective shorter than or aslong as the anther, becomingreflexed; filaments tapering

gradually from base to anther. Fig. 106, 107 9. Sect. Mutita

13. Fruit calyx lobes auriculate at base. Fig. 107. Spp. 133-138.
...

9a. Subsect. Aunculatae

13. Fruit calyx lobes not auriculate. Fig. 106. Spp. 139-159 9b. Subsect. Mutica

9. Stamens 50-70, appendageto connective vestigial; filaments filiform. Fig. 115. Sp. 160

10. Sect. Ovalis

KEY TO THE SPECIES*

1. Appendage toconnective barbate, stout, anthers 4-locular with apices of anterior loculi barbate. Fig. 78, 82.

Spp. 1-35. 1. Sect. Shorea

2. Flower buds elongate,petals narrow, falling separately; appendage to connective sparsely ciliate. Fig. 78.

Spp. 1-28. la. Subsect. Shorea

3. Appendage to connective typically with 1-4 (a few appendages with up to 8) bristles, stamens otherwise

glabrous.

4. Stamens more than 50; fruit calyx lobes vestigial thoughaliform and slightlyexceedingripe nut

1. S. cullilia

4. Stamens at most 30; fruit calyx not as above.

5. Leaf undersurface persistently scabrid pubescent 2. S. ochrophloia

5. Leaf undersurface glabrescent.
6. Nerves at least 15 pairs 3. S. guiso

6. Nerves at most 14 pairs.
7. Fruit calyx lobes short, subequal 4. S. havilandii

7. Fruit calyx lobes unequal, 3 aliform.

8. Stamens at least 40 5. S. brunnescens

8. Stamens less than 35.

9. Appendage mostly with a single apical bristle 6. S. scrobiculata

9. Appendage with 2-A bristles.

10. Petiole up to 14 mm long; stamens c. 30 7. S. leptoderma

10. Petiole at least 15 mm long; stamens less than 28.

11. Stamens c. 26; leaf lanceolate 8. S. ciliata

11. Stamens 20; leaf ovate 9. S. submontana

3. Appendageto connective with at least 5 bristles, or shoulder offilaments and usually anther apices setose.

12. Fruit calyx lobes subequal, shorter than nut.

13. Stamens c. 55, nut in fruit up to 5 by 5 cm 10. S. geniculata

13. Stamens 25-40, nut in fruit c. 1 by 1 cm.

14. Stamens 30-40 11. S. seminis

14. Stamens 25 12. S. sumatrana

12. Fruit calyx lobes unequal, 3 longer lobes greatlyexceeding nut.

15. Filaments distinctly barbate along the distal lateral margins.

16. Leaf of mature tree not cream or white lepidote beneath 13. S. foxworthyi
16. Leaf of mature tree distinctly white or cream lepidote beneath.

17. Stamens at most 24 14. S. lumutensis

17. Stamens at least 25.

18. Young twigs compressed.

19. Tomentum on twig and petiole yellow-brown,scabrid; petiole less than 1.5 cm long

15. S. exelliptic:]
19. Tomentum on twig and petiole buff, even; petiole 1.5-2.6 cm long . . 16. S. inappendiculata

18. Twigs entirely terete.

20. Leaf falcate, base subequal, nerves beneath slender.

21. Stamens 33-44 17. S. falcifera

21. Stamens 25-32 18. S. materialis

* Flowers are unknown from the spp. 161-163 which can, for that reason, also not be placed in a section, and

are omitted from the key.
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20. Leaf subequal, base equal, nerves beneath stout.

22. Stamens 25-33 19. S. atrinervosa

22. Stamens 35-46.

23. Petiole 3.5-5 cm long 20. S. crassa

23. Petiole 1.2-2 cm long 21. S. obscura

1 5. Filaments glabrous.
24. Stamens more than 40.

25. Leaf subequal, not lepidote beneath; nerves 11-15 pairs, stout beneath . 22. S. lunduensis

25. Leaf falcate, cream lepidote beneath; nerves less than 12 pairs, slender beneath

23. S. falciferoides

24. Stamens 37 or less.

26. Nerves of leaf 16-24 pairs, pilose beneath 24. S. superba
26. Nerves of leaf less than 16 pairs, epilose beneath.

27. Nerves 11-16 pairs; domatia if present very small.

28. Stamens c. 33; nerves applanate above 25. S. hypoleuca
28. Stamens 35-37; nerves narrowly depressed above 26. S. malibato

27. Nerves at most 12 pairs, with prominent pore-like axillary domatia.

29. Ovary with prominent stylopodium; stamens c. 32 27. S. astylosa
29. Ovary without stylopodium; stamens 25-30 28. S. domatiosa

2. Flower buds globose before anthesis; petals short, oblong, connate at base on falling; appendages to

connective and apices of anther cells densely barbate. Fig. 82. Spp. 29-35. lb. Subsect. Barbata

30. Stamens at least 45.

31. Leaf 6-15 by 2.3-9 cm; nerves 7-10 pairs 29. S. glauca
31. Leaf 6.5-10 by 2.5-4 cm; nerves 11-14 pairs 30. S. laevis

30. Stamens at most 35.

32. Nerves 6-7 pairs, not sunken above; leaf less than 8 cm long.
33. Fruit calyx lobes subequal,shorter than nut 31. S. asahii

33. Fruit calyx lobes unequal: 3 spatulate, thin, much longer than nut 32. S. micans

32. Nerves more than 8 pairs, depressed above or, if not depressed, leaf exceeding 10 cm long.

34. Fruit calyx lobes subequal, shorter than nut.

35. Leaf coriaceous, nerves 5-6 pairs, not depressed above 33. S. ladiana

35. Leaf thin, nerves more than 8 pairs, depressed above 34. S. biawak

34. Fruit calyx lobes unequal, 3 spatulate, thin, much longer than nut .

35. S. maxwelliana

1. Appendages, if barbate, surmountinga 2-locular anther, otherwise scabrous or glabrous; anthers glabrous.
36. Anthers linear, prolonged apically into prominent horn-like processes. Fig. 84. Spp. 36-37.

2. Seel. Pentacme

37. Deciduous hard-wooded trees; leaf base equal, nerves 13-16 pairs 36. S. siamensis

37. Evergreen soft-wooded trees; leaf base unequal, nerves 7-9 pairs 37. S. contorta

36. Anthers not as above.

38. Appendageto connective not exceeding anther apex, stout; stamens 15; anthers subglobose. Fruit calyx

lobes subequal, elongated, much longer than the nut. Fig. 85. Sp. 38. 3. Sect. Neohopea

38. S. isoptera

38. Appendage exceeding anther apex or, if short, either slender, recurved or with more than 30 stamens.

Fruit calyx lobes subequal but shorter than nut or unequal, 3 prolonged and spatulate.

39. Anthers with 2 pollen sacs. Fig. 87, 89. Spp. 39-71. 4. Sect. Richetinides

40. Stamens more than 100; anthers lorate. Fig. 87. Sp. 39. 4a. Subsect. Polyandrae

39. S. polyandra

40. Stamens at most 17; anthers subglobose or oblong. Fig. 89. Spp. 40-71. 4b. Subsect. Richetioides

41. Fruit calyx shorter than nut.

42. Fruit calyx lobes unequal, spatulate 40. S. kuantanensis

42. Fruit calyx lobes subequal, + ovate.

43. Nut glabrous.

44. Petiole 1-1.2 cm long; floral ovary glabrous; stamens 15 41. S. longiflora

44. Petiole 1.8-3.8 cm long; floral ovary pubescent; stamens 10
....

42. S. macrobalanos

43. Nut pubescent.

45. Leaf of mature tree peltate 43. S. peltata
45. Mature tree leaf not peltate.

46. Leaf less than twice as long as broad.

47. Stamens 16-17 44. S. richetia

47. Stamens 10-15.

48. Leaf nervation persistently cream pubescent beneath 45. S. laxa
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48. Leaf entirely glabrous.

49. Leaf 7-12 cm long, nerves 5-7 pairs; nut to 3 by 1.3 cm, drying mauvetomentose

46. S. balanocarpoides
49. Leaf less than 8 cm long, nerves 7 or more pairs; nut to 2 by 1.2cm, cream-buff tomentose or

glabrous.

50. Nerves 8-10 pairs, hardly raised beneath; leaf base cuneate but not decurrent at petiole

insertion; petiole dryingrugulose, black; style without distinct stylopodium

47. S. multiflora

50. Nerves 7-9 pairs, slender but distinctly raised beneath; leaf base cuneate, somewhat

decurrent; petiole drying smooth, black; style with distinct stylopodium

48. S. patoiensis

46. Leaf at least twice as long as broad.

51. Leaf grey-brown scabrid tomentose beneath; base cordate
....

49. S. indupiicata

51. Leaf not as above.

52. Nerves and midrib sunken in shallow furrows above 50. S. subcylindrica

52. Leaf nervation not as above.

53. Leaf nervation pubescent beneath.

54. Leaf base equal; midrib prominently depressed, obscure, above . 51. S. obovoidea

54. Leaf base unequal, midrib not as above 52. S. chaiana

53. Leaf nervation glabrous beneath.

55. Petiole persistently palecream puberulent throughout.

56. Petiole exceeding 19 mm long, leaf undersurface matte, lepidote; stamens 10; fruit calyx +

patent 53. S. collaris

56. Petiole to 15 mm long; leaf undersurface and fruit calyx not as above.

57. Petiole 6-8 mm long; flower buds to 2.5 mm long; stamens 15; panicle to 10cm long

54. S. angustifolia

57. Petiole exceeding 10mm long; flower buds exceeding 12mm long; stamens 10; panicles to

7 mm long 55. S. maxima

55. Petiole epilose, exceeding 8 mm long.

58. Leaf undersurface matte, distal end ofpetiole cream . . . 56. S. tenuiramulosa

58. Leaf undersurface lustrous; petiole dryingentirely black.

59. Nerves at most 6 pairs 57. S. conica

59. Nerves at least 9 pairs.
60. Leaf coriaceous, midrib applanate above 58. S. bakoensis

60. Leaf thin, midrib elevated above 59. S. xanthophylla

41. Fruit calyx lobes unequal, 3 prolonged, thin, spatulate, greatly exceeding the nut.

61. Leaf large, thickly coriaceous, with 14-16 pairs of slender nerves and tertiary nerves equally elevated

on each surface 60. S. blumutensis

61. Leaf not as above.

62. Petiole at least 19 mm long, nerves at least 10 pairs.

63. Petiole 3-4 mm 0, stout; leaf thickly coriaceous 61. S. iliasii

63. Petiole to 2 mm 0, slender; leaf chartaceous 62. S. faguetioides

62. Petiole less than 18 mm long or, if longer, than nerves less than 9 pairs.
64. Nerves 14-19 pairs 63. S. alutacea

64. Nerves at most 12 pairs.
65. Leaf nervation beneath persistently tomentose.

66. Leaf undersurface densely pale grey-green pubescent 64. S. longisperma

66. Leaf undersurface glabrous but for nervation.

67. Leaf margin revolute, nerves 9-12 pairs, tomentum scabrid . .65. S. acuminatissima

67. Leaf margin not revolute, nerves 7-9 pairs, tomentum even 66. S. gibbosa

65. Leaf nervation beneath fugaceous puberulent or glabrous.

68. Leaf nerves very slender,hardly raised beneath,with distinct secondaries; midrib drying reddish

or blackish, frequently with a pair of glabrous domatia at base
...

67. S. hopeifolia
68. Leaf not as above.

69. Petiole 17-22 mm long, nerves 7-9 pairs 68. S. kudatensis

69. Petiole at most 16 mm long.

70. Nerves 5-7 pairs 69. S. cuspidata

70. Nerves 8 or more pairs.

71. Nerves c. 8 pairs, prominently raised beneath 70. S. mujongensis

71. Nerves 9-12 pairs, hardly raised beneath 71. S. faguetiana

39. Anthers with 4 pollen sacs.
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72. Anthers linearto oblong; filaments lorate or taperinggradually(nottaperingabruptly medially);ovary

without distinct stylopodium; style at least as long as ovary.

73. Appendageto connective at least as long as anther, frequentlyscabrous; wood yellow or white, with

reticulate vessel arrangement in TS; silica present. Fig. 91B-C, 92. Spp. 72-92.

5. Sect. Anthoshorea

74. Stamens at least 17.

75. Stamens 17; nerves 20-24 pairs; leaf undersurface pale pink lepidote. .72. S. dealbata

75. Stamens at least 20.

76. Stamens less than 40.

77. Leaves elliptic-oblong; petiole 2-3 cm long; semi-deciduous tree . 73. S. farinosa

77. Leaves eliptic lanceolate or broadly elliptic-ovate; petiole less than 2 cm long; evergreen trees.

78. Nerves at most 14 pairs; leaves broadly elliptic-ovate.

79. Stamens 21-25; tertiary nerves scalariform 74. S. polita
79. Stamens 25; tertiary nerves subreticulate 75. S. gratissima

78. Nerves 17-20 pairs; leaves elliptic-lanceolate 76. S. henryana
76. Stamens more than 45 77. S. montigena

74. Stamens 15.

80. Stipules ovate, auriculate, not at first caducous; leaves not usually exceeding 9 by 4.5 cm (in mature

trees), with at least 13 pairs ofnerves 78. S. assamica

80. Stipules not as above, caducous; leaves at least 10 cm long or with less than 13 pairs of nerves.

81. Leaf nervation beneath persistently tomentose.

82. Twigs, petioles, and nerves and midrib beneath red-brown to cream-brown pubescent; leaf

undersurface bright yellow lepidote 79. S. ochracea

82. Tomentum dull grey to tawny brown, leaf undersurface dull grey.

83. Leaves typically obovate, with at most 17 pairs of nerves; twigs prominently compressed

80. S. virescens

83. Leaves typically ovate-oblong; nerves 17-26 pairs; twigs terete.

84. Tomentum short, even; anther thrice as long as broad 81. S. javanica

84. Tomentum uneven, scabrid; anther twice as long as broad 82. S. lamellata

81. Leaf nervation beneath early glabrescent.

85. Midrib evident, applanate above; deciduous tree 83. S. roxburghii
85. Midrib obscure, depressed above; evergreen trees.

86. Fruit calyx lobes vestigial, about twice length of nut 84. S. bentongensis
86. Fruit calyx lobes at least thrice as long as nut.

87. Nerves at least 15 pairs; twig apices compressed.
88. Petiole at least 2 cm long; leaf undersurface cream lepidote in mature trees

85. S. hypochra
88. Petiole less than 2 cm long; leaf undersurface not cream lepidote

89. Fruit pedicel c. 1 cm long, c. 5 mm 0, very stout and prominent; 3 longer fruit calyx lobes to

18 cm long 86. S. symingtonii

89. Fruit pedicel at most 2 mm long, not prominent; fruit calyx lobes not exceeding 13cm long.

90. Leaf to 12 by 4.8 cm, narrowly elliptic to lanceolate; base obtuse or broadly cuneate;

undersurface coppery lepidote 87. S. retinodes

90. Leaf at least 8 by 5.5 cm,oblong to obovate;base cordate; undersurface not lepidote

88. S. cordata

87. Nerves at most 15 pairs or, if more, then twigs terete.

91. Twig apices ± compressed; leaf subchartaceous, drying chocolate brown

89. S. bracteolata

91. Twigs terete; leaf coriaceous, drying tawny to pale yellow-brown.

92. Leaf base cuneate 90. S. resinosa

92. Leaf base obtuse to cordate.

93. Base of fruit impressed; flower bud to 5 by 2.5 mm 91. S. agamii

93. Base of fruit tapering; flower bud to 9 by 5 mm 92. S. confusa

73. Appendageto connective less than J length ofanther, short, glabrous.Wood pink, with loose oblique

vessel arrangement (in TS); silica absent. Fig. 94, 95. Spp. 93-97. 6. Sect. Rubella

94. Midrib obscure above; twigs compressed; stamens 20-24 93. S. albida

94. Midrib evident above; twigs terete.

95. Stamens at most 20.

96. Stamens 15 94. S. rubella

96. Stamens 19-20 95. S. elliptica

95. Stamens at least 25.
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97. Stamens c. 25 96. S. dispar
97. Stamens c. 48 97. S. negrosensis

72. Anthers broadly oblong to subglobose;appendage toconnective vestigial, or shorter than anther and

reflexed, or, if long and unreflexed, filaments abruptly tapering + medially or united in a tube round

the ovary; stylopodium usually distinct. Wood pink, without silica; pore arrangement oblique,
clustered or solitary, variable thoughnever reticulate.

98. Stamens less than 30; filaments compressed and broad at base.

99. Appendage to connective filiform, slender, at least twice as long as anther, not reflexed; filaments

broad at base, tapering abruptly and filiform below the anthers.

100. Filaments broad at base, tapering abruptly medially, filiform, not fixed into a distinct tube round

the ovary though frequently connate at base; ovary either with a distinct stylopodium and ±

pyriform, or without and small and ovoid; style filiform. Fig. 9ID, 98-100. Spp. 98-122.

7. Sect. Brachypterae

101. Stamens 24-28. Fig. 98. Sp. 98. 7a. Subsect. Smithiana

Only species. 98. S. smithiana

101. Stamens 15. Fig. 91D, 99-100. Spp. 99-122. 7b. Subsect. Brachypterae

102. Ovary ovoid, stylopodium indistinct or absent; style as long as ovary and stylopodium or

longer, frequently + pubescent in the basal half.

103. Leaf base distinctly unequal, midrib curved to one side.

104. Leaf broadly ovate; nerves at most 13 pairs 99. S. inaequilateralis

104. Leaf oblong-ovate; nerves at least 19 pairs 100. S. selanica

103. Leaf base equal.
105. Leaf undersurface, petiole and twig scabrid tomentose.

106. Leaf coriaceous, margin revolute, cream lepidote beneath; longer fruit calyx lobes to 6.5 by
1.5 cm 101. S. flemmichii

106. Leaf + chartaceous, not lepidote beneath; margin not revolute; longer fruit calyx lobes

exceeding 10 by 2 cm.

107. Leaf concave 102. S. almon

107. Leaf applanate 103. S. parvistipulata

105. Leaf undersurface, petiole, and twig densely shortly evenly pubescent to glabrous.

108. Nerves at least 13 pairs, very slender, hardly elevated beneath; tertiary nerves densely
scalariform beneath, unraised.

109. Leaf beneath prominentlycream lepidote 104. S. balangeran

109. Leaf entirely glabrous.

110. Leaf 10-15 by 5-8 cm; base subpeltate, discernible as a rib over the base of the midrib in

mature trees; stipule scars cuneate 105. S. coriacea

1 10. Leaf 6-10 by 3-5 cm; base not subpeltate; stipule scars amplexicaul 106. S. venulosa

108. Nerves, if more than 13 pairs, prominent beneath and tertiary nerves not as above.

111. Nerves at least 16 pairs, leaf pinkish cream lepidote beneath . 107. S. waltoni

111. Nerves most 16 pairs and then leaf not pale lepidote beneath.

112. Petiole 4-6 cm long 108. S. pachyphylla

112. Petiole at most 3.5 cm long.

113. Appendage to connective setose 109. S. pauciflora

113. Appendage glabrous.

114. Leaves with to 3 pairs of white scale-like domatia atbase; style glabrous except at base .
110. S. johorensis

114. Leaves without white scale-like domatia.

115. Fruit calyx lobes short, subequal 111. S. palembanica

115. Fruit calyx lobes long, aliform, unequal.

116. Leaf undersurface cream lepidote (mature trees); corolla mauve; nut to 14 by 7 mm

112. S. andulensis

1 16. Leaf undersurface glabrous; corolla cream; nut to 18 by 14 mm 113. S. polysperma

102. Ovary and stylopodium distinctly pyriform, the stylopodium distinct from the style; style not

longer than ovary and stylopodium, glabrous.

117. Twigs compressed,nerves hardly raised beneath;midrib sharply acute beneath

114. S. platyclados

117. Twigs terete, nerves distinctly raised beneath; midrib prominentbeneath but not sharp.
118. Fruit calyx lobes relatively short, less than twice as long as ripe nut.

119. Style and stylopodiumdensely pubescent but for the apex, hardly distinguishable from one

another, filiform at the apex, stouter beneath, frequently further swollen in the basal half;

ripe nut to 5 by 2.5 cm 115. S. scaberrima
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119. Style and stylopodium well defined; ovary and stylopodium ovoid, crowned by anequally

long filiform glabrous style; ripe nut to 3.5 by 1.5 cm 116. S. fallax

118. Fruit calyx lobes more than 3 times as long as nut.

120. Style and stylopodium densely pubescent but for the apex . . 117. S. pubistyla
120. Ovary and stylopodium crowned by an equally long filiform glabrous style.

121. Stipules large, subpersistent, leaving amplexicaul scars
....

118. S. palosapis

121. Stipules fugaceous, small, leaving short scars.

122. Appendagesexceeding style at anthesis, very slender,crisped; leaf bullate between tertiary

nerves; nervation beneath, petiole and twig scabrid tomentose . . 119. S. bullata

122. Appendages not exceeding style apex, awn-like; leaf applanate, evenly pubescent or

glabrous.

123. Style c. \ length of ovary and stylopodium; ovary and stylopodium glabrescent; anthers

large, fused, strongly tapering towards apex 120. S. flaviflora

123. Style + equal in length to ovary and stylopodium; ovary and stylopodium shortly

pubescent; anthers not large, not fused, hardly tapering.
124. Nerves 13-16 pairs; leaf undersurface gold lepidote, without domatia

121. S. monticola

124. Nerves 6-8 pairs; leaf glabrous, with pore-like domatia . 122. S. kunstleri

100. Filaments united in a tube around the base ofthe ovary, taperingabruptlynear apex; stylopodium

merging into style; style and stylopodiumspindle-shaped, narrow and tapering at base and apex;

orstylopodiumindistinct, style at least twice aslong asovary, filiform. Fig. 103. 104. Spp. 123-132,

8. Sect. Pachycarpae

125. Stipule scars amplexicaul.
126. Leaf densely gold-browntomentose beneath 123. S. pilosa

126. Leaf shortly sparsely tomentose beneath or glabrous.
127. Stipule with cordate subequal base 124. S. splendida

127. Stipule not cordate.

128. Nerves 11-20 pairs; nut to 6 by 4 cm, relativelylarge; fruit calyx lobes to 11 cm long; relatively

short.

129. Panicles to 35 cm long, axillary on modified parts of twigs with short internodes, the

subtendingleaves mainly abortive; stipules to 2 cm long, subrevolute 125. S. stenoptera

129. Panicles to 20 cm long, borne in axils ofnormal leaves on normal twig; stipuleto 5 cm long,
applanate 126. S. macrophylla

128. Nerves 9-12 pairs; nut to 3.7 by 2.5 cm, relatively small; fruit calyx lobes exceeding 15 cm

long, relatively long.

130. Leaf 25-35 cm long 127. S. praestans

130. Leaf 11-21 cm long.

131. Leaf broadly ovate to suborbicular, 10-13 cm wide 128. S. rotundifolia

131. Leaf elliptic, 5-8 cm wide 129. S. amplexicaulis

125. Stipule scars not amplexicaul.

132. Leaf base cordate, undersurface densely persistently golden pubescent; nerves 16-20 pairs
130. S. mecistopteryx

132. Leaf base not cordate; tomentum not as above or leaf glabrous.

133. Stipule scars short, ± straight or slightly up-pointing; nerves 11-14 pairs
131. S. beccariana

133. Stipule scars falcate, down-curved; nerves normally 14-19 pairs. . 132. S. pinanga

99. Appendage to connective shorter than, or aslong as, anther, becoming reflexed; filaments tapering

graduallyfrom base to anther. Fig. 106, 107. Spp. 133-159. 9. Sect. Mutica

134. Fruit calyx lobes auriculate at base. Fig. 107. Spp. 133-138. 9a. Subsect. Auriculatae

135. Leaf narrowly oblong; nerves 19-37 pairs.

136. Leaf concave, nerves depressed above 133. S. slootenii

136. Leaf applanate.

137. Nerves 24-28 pairs; leaf beneath sparsely tufted tomentose or glabrescent

134. S. m> Honor\ a

137. Nerves 19-25 pairs; leaf beneath densely shortly persistentlypink-brown scabrid tomentose

135. S. sagittata

135. Leaf elliptic-ovate to lanceolate; nerves 10-15 pairs.

138. Leaf 7-16 by 2.2-6 cm.

139. Leaf undersurface lustrous, nerves prominent 136. S. macroptera
139. Leaf undersurface matte, nerves hardly raised 137. S. ferruginea

138. Leaf 14-26 by 6.5-12 cm, thickly coriaceous 138. S. acuta
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134. Fruit calyx lobes not auriculate. Fig. 106. Spp. 139-159. 9b. Subsecl. Mutica

140. Stipules exceeding 20 mm long, broad, boat-shaped, coriaceous, lustrous, not at first caducous;

leaves unequal, ovate, glabrescent beneath.

141. Nerves 4-5 pairs 139. S. quadrinervis

141. Nerves 7-10 pairs 140. S. acuminata

140. Stipules less than 20 mm long, thin, + applanate.

142. Flower buds at least 14 mm long, large.

143. Petiole to 6 mm long; leaf base cordate, unequal 141. S. macrantha

143. Petiole 6-12 mm long; leaf base obtuse, equal 142. S. hemsleyana

142. Flower buds at most 10 mm long.
144. Fruit calyx lobes less than twice as long as nut 143. S. singkawang

144. Longer fruit calyx lobes more than three times as long as nut.

145. Leaf undersurface entirely glabrous.
146. Leaf apex retuse 144. S. retusa

146. Leaf apex acuminate.

147. Nerves 14-16 pairs; stipule to 20 mm long, subpersistent 145. S. lepidota

147. Nerves at most 12 pairs; stipules to 8 mm long, fugaceous.
148. Nerves 8-9 pairs, with prominent axillary pore-like domatia 146. S. foraminifera

148. Nerves 11-12 pairs, with only a few pairs of small domatia at the base of the midrib

147. S. teysmanniana

145. Leaf undersurface sparsely or densely tomentose, or cream lepidote.
149. Leaf with at least 14 pairs of nerves or, if 12-13, with cream pubescent undersurface or

with pale scale-like domatia up either side of the midrib.

150. Leaf evenly pinkish velutinate beneath;nerves20-25 pairs,with prominentsecondaries

148. S. argentifolia

150. Leaf tomentum not as above; nerves 14-21 pairs, without secondaries.

151. Leaf beneath, petiole and twigs densely fulvous scabrid tufted tomentose.

152. Leaf prominently concave,chartaceous; petiole 22-32 mm long 149. S. uliginosa
152. Leaf applanate, coriaceous; petiole 13-23 mm long 150. S. rugosa

151. Tomentum not as above, young tree leaf with prominentpale domatia up each side of

the midrib.

153. Mature tree leaf cream pubescent beneath; nerves 12-15 pairs . 151. S. leprosula

153. Mature tree leaf sparsely scabrid beneath; nerves 16-20 pairs . 152. S. platycarpa
149. Leaf with at most 13 pairs of nerves; domatia and indumentum not as above.

154. Leaf narrowly ovate to lanceolate, + cream to pink lepidote beneath; nerves slender,

hardly raised beneath; midrib acute beneath 153. S. curtisii

154. Leaf elliptic or broadly ovate, undersurface not as above; nerves prominent beneath.

155. Leaf lustrous beneath.

156. Leaf 5-9 by 3-5 cm, elliptic, frequently retuse; margin hardly ornot revolute

154. S. scabrida

156. Leaf 10-15 by 5.5-10 cm, broadly ovate, acuminate,with revolute margin

155. S. revoluta

155. Leaf not lustrous beneath.

157. Leaf broadly ovate; nerves 8-10 pairs 156. S. ovata

157. Leaf ovate to elliptic; nerves c. 11 pairs.

158. Leaf beneath,petiole and twigs densely evenly vinous tomentose . 157. S. rubra

158. Leaf beneath, petiole and twigs sparsely pale brown pubescent 159. S. pan ifolia
98. Stamens 50-70, appendage to connective vestigial, filaments filiform. Fig. 115. Sp. 160.

10. Sect. Ovalis, 160. S. ovalis

1. Section Shorea

ASHTON, Gard. Bull. Sing. 20 (1963) 265; Man. Dipt. Brun. (1964) 116. — Shorea

sect. Eushorea BRANDIS, J. Linn. Soc. Bot. 31 (1895) 79. — Shorea, Balau group

SYM. Mai. For. Rec. 16 (1943) 14. — Fig. 78, 82.

Flowers cream, often pink at base. Stamens 20-60, in several verticils; filaments

broad at base, gradually tapering; anthers with 4 pollen sacs, ± broadly oblong,
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cells attenuate at base and apex; appendages shorter than anthers, with 1-co

bristles. Ovary tomentose, with stylopodium. Stipules and bracts fugaceous,
small. Leaf with scalariform tertiary nerves; midrib raised or depressed above,

always evident. Trees with narrow prominent buttresses. Bark surface flaky or

dippled (S. biawak excepted); radially oblique stone-cell fingers often present;
phelloderm pale, thick, conspicuous; expansion tissue in short fingers, more

numerous towards outer surface.

Vern. Balau (Mai., Sum.), sĕlangan batu (Borneo, Mai.), tĕkam (Dayak), yakal (Philippines).
Note. The species are, with adequate material well defined and most vary little geographically.

Fig. 78. Flower details in Shorea sect. Shorea subsect. Shorea. All x 10. — S. atrinervosa SYM. A. Bud. A1 . outer

sepal, A2. inner sepal, both from inside, A3. stamens and pistil. — S. brunnescens ASHTON. B. Stamens and pistil,
B1. stamen from inside.

— S. scrobiculata BURCK. C. Bud, C1. stamens and pistil, C2. stamen from inside. — S.

hypoleuca MEIJER. D. Bud, D1. stamens from outside, D2. stamen from inside, D3. pistil (A SAN 27274, B

SMYTHIES 15218, C BRUN 740, D BAKAR 36229).
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1a. Subsection Shorea

Saul ROXB. ex W. & A. Prod. (1834) 84, nomen. — Isoptera SCHEFF. ex

BURCK. — Ridleyinda O. K. — Shorea sect. Isoptera (SCHEFF. ex BURCK) FOXW.

Philip. J. Sc. 67 (1938) 291, 301; SLOOT. Bull. Bot. Gard. Btzg 17 (1941)

116. — Shorea ciliata subgroup Sym. Mai. For. Rec. 16 (1943) 5. — Fig. 78.

Flower buds elongate. Petals linear, falling separately. Appendage to connec-

tive with few bristles.

Distr. Southern India and Ceylon to Indochina and through Malesia to the Moluccas

Ecol. Evergreen, semi-evergreen and savanna(S. robusta of India, S. obtusa of S.E. Asia) forests, especially

below 1000 m and always below 1500 m. Only S. robusta, the sal, can be strictly gregarious,most being scattered

on well drained soil and river banks.

Note. S. sumatranahas been observed to be thrips pollinated and this is likely to be so with other species.

1. Shorea collina Ridl. Agr. Bull. Str. & F.M.S. 9

(1910) 182; Fl. Mai. Pen. 1 (1922) 231; Burn-Mur-

doch, Trees and Timbers Mai. Pen. 1 (1911) 13;

Heyne, Nutt. PI. ed. 1, 3 (1917) 299; ibid. ed. 2(1927)

1116; Foxw. Mai. For. Rec. 3 (1927) 63, p.p.; ibid. in

(1932)173,p.p.\ Sym. Gard. Bull. S. S. 9 (1935) 270, pi.

J8; Mai. For. Rec. 16 (1943) 12, f. 6, 7.— S.

angustiloba Foxw. Mai. For. Rec. 10 (1932) 168, pi.

11; SYM. apud DESCH, Mai. For. 3 (1934) 195; SYM.

Mai. For. 4(1935) 26.

Medium-sized or large tree. Stipules outside, leaf

bud, parts of petals exposed in bud, ovary and

panicles persistently densely shortly evenly buff

pubescent, twig and sepals caducously so, panicle
sparsely caducously so. Twigs c. 3 mm 0 apically,

stout, ribbed at first, becoming terete, smooth, black-

ish; stipule scars obscure, falcate, downcurved. Buds

to 3 by 2 mm, ovoid, acute. Stipules to 10 by 5 mm,

lanceolate, acute, caducous. Leaves 9-21 by 5-13 cm,

broadly elliptic-oblong, coriaceous; base obtuse to

cordate; apex obtuse, acute or with short broad

acumen; nerves 11-15 pairs, slender but prominent

beneath, arched, at to 90° at the base, down to 30°

near the apex; tertiary nerves very slender, densely

scalariform; midrib applanate above, prominent and

terete beneath;petiole 2-4 cm long, stout. Panicle to4

cm long, terminal or axillary, slender; singly

branched, branchlets to 1 cm long, bearingto 3 secund

flowers. Flower buds to 8 by 4 mm, fusiform; sepals

broadly ovate, subequal, submucronate; stamens c.

55, subequal; filaments broadlydilated and connate at

base, tapering; anthers narrowly oblong, glabrous;

appendages somewhat exceeding anthers, with 2-5

prominent apical bristles; ovary broadly ovoid; style

short, columnar. Fruit pedicel by 2 by 3 mm, stout;

calyx lobescalyx lobes vestigial; 3 longer lobes to 5 by 1.3 cm,

obtuse, spatulate,c. 6 mm wide above the to 1.7 by 1.4

cm ovate somewhat thickened saccate base; 2 shorter

lobes to 2.5 by 0.5 cm apically, otherwise similar; nut

to 3.5 by 2.5 cm, large, crowned by a to 8 mm long

tapering style remnant.

Distr. Malesia: Malaya (E. coast from Trengganu

southwards).

Ecol. Low lying land; local.

Vern. Balau mèrah, b. bukit, b. tiong,

tĕrbak,

sĕlimbar,

tĕngkawang batu.

2. Shorea ochrophloia [SYM. apud Desch, Mai. For.

Rec. 4 (1935) 28,
'"

" - - -

nomen] Strugnell ex Sym. Gard.

Bull. S. S. 8 (1935)268, pi. 17; Mai. For. Rec. 16(1943)

23, f. 15.

Large buttressed tree. Twigs, buds, stipules,

petioles, panicles, sepals, part of petals exposed in

bud, ovary, midrib above and leaves beneath persis-

tently densely shortly dark golden-brown scabrid

pubescent. Twig. c. 2 mm 0 apically, terete, becoming

blackish, rugulose to smooth. Bud to 4 by 3 mm,

ellipsoid, subacute. Stipules to 10 by 5 mm, oblong-

elliptic, obtuse, early caducous. Leaves (4-)6-12 by

3.5-6.5 cm, ovate to elliptic-oblong,coriaceous; mar-

gin frequently revolute; base obtuse to subcordate;

apex obtuse, acute or with a short broad acumen;

nerves 13-18 pairs, prominent beneath, + depressed

above, set at 80° at the base but down to 25° near the

apex; tertiary nerves slender, scalariform; midrib

prominent and terete beneath, somewhat depressed

above;petiole 7-17 mm long, short, geniculate. Pani-

cle to 6 cm long, terminal or axillary, short, terete;

singly branched, branchlets bearing to 6 flowers;

bracteoles fugaceous, unknown. Flower buds to 7 by 2

mm, fusiform. Sepals ovate, the 3 outer subacute, the

2 inner subacuminate. Petals cream with a deeppink

patch at the base within. Stamens 30, subequal,

filaments tapering, compressed; anthers oblong, gla-

brous; appendageexceeding anther apex, with to 5 +

prominent bristles; ovary with distinct stylopodium,

both pubescent; style short but prominent. Fruit

pedicel to 2 by 2 mm. 3 longer calyx lobes to 7 by 1.5

cm, spatulate, obtuse, c. 5 mm broad above the to 7 by

5 mm ovate saccate thickened base; 2 shorter lobes to

6 by 0.7 cm, otherwise similar. Nut to 2 by 1 cm,

narrowly ovoid, tapering to an up to 3 mm long

columnar style.

Distr. Malesia: Malaya, W. Sumatra (Painan)
Ecol. Scattered, local, on well drained undulating

land and old alluvium below 350 m.

Vern. Sĕraya batu.

Note. A local segregate of S. guiso, with which it

now nevertheless grows in mixture without apparent

hybridisation.

3. Shorea guiso (BLCO) BL. MUS. Bot. Lugd.-Bat. 2

(1852) 34; WALP. Ann. 4 (1857) 338; DC. Prod. 16, 2
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(1868) 632; Vidal, Sinopsis (1883) t. 15C; Brandis, J.

Linn. Soc. Bot. 31 (1895) 89; Perk. Fragm. Fl. Philip.
(1904) 23; Merr. Philip. J. Sc. I (1906) Suppl. 98; Sp.
Blanc. (1918) 270; En. Philip. 3 (1923) 97; Foxw.

Philip. J. Sc. 2 (1907) Bot. 384; ibid. 4 (1909) Bot. 509;
ibid. 6 (1911) Bot. 272; ibid. 13(1918) Bot. 191; Mai.

For. Rec. 10 (1932) 175; Philip. J. Sc. 67 (1938) 292;

Everett & Whitford,Bull. Bur. For. Philip. 5(1906)

16; Merritt& Whitford, ibid. 5 (1906) 36; MERRITT,

ibid. 8 (1908)48;Whitford, Philip. J.Sc. 4(1910) Bot.

703; Bull. Bur. For. Philip. 10(1911)71; Reyes, Philip.
J. Sc. 22 (1923) 337; Sloot. in Merr. PI. Elm. Born.

(1929) 203; Desch, Mai. For. 4 (1935) 29; Mai. For.

Rec. 12 (1936) 20; Sym. Gard. Bull. S. S. 8 (1935) 266,

pi. 16; Mai. For. Rec. 16 (1943) 16, f. 11; Browne,

For. Trees Sarawak & Brunei (1955) 153; Meijer &

Wood, Sabah For. Rec. 5 (1964) 171, f. 18; Ashton,

Man. Dipt. Brun. Suppl. (1968) 71.— Euphoria
malaanonan BLCO, Fl. Filip. ed. 1 (1837) 286. Mo-

caneraguiso BLCO, Fl. Filip. ed. 1 (1837) 449. Dip-

terocarpus guiso BLCO, Fl. Filip. ed. 2 (1845) 313; DC.

Prod. 16, 2 (1868) 614; BLCO, Fl. Filip. ed. 3, 2 (1878)

215. Euphoria vel Nephelium Blco, Fl. Filip. ed. 2

(1845)200; ibid. ed. 3, 2 (1878) 9. Anisoptera guiso

DC. Prod. 16, 2 (1868) 616. S. pierrei Hance, J.

Bot. 16 (1878) 302; Brandis, J. Linn. Soc. Bot. 31

(1895) 81.— S. robusta (non Gaertn. /.) F.-Vill.

Nov. App. (1880)21.—S. vulgaris PIERRE ex LANES-

SAN, PI. Util. Colon. Fr. (1886) 301; PIERRE, For. Fl.

Coch. 3 (1889) t. 232; BRANDIS, J. Linn. Soc. Bot. 31

(1895) 81, t. 2, f. 15-16; BRANDIS &GILG in E. & P. PFL.

Fam. ed. 1, 3, 6(1895) 264, 265, fig.; GUERIN, Fl. Gen.

1.-C. 1 (1910) 300; GILG in E. & P. Pfl. Fam. ed. 2,21

(1925)261. S. vidaliana BRANDIS, J. Linn. Soc. Bot.

31 (1895) 83. Isoptera burckii BOERL. Cat. Hort.

Bog. 2 (1901) 111; SLOOT. Bull. Bot. Gard. BtzgUl, 17

(1941) 117. S. obtusa var. kohchangensis HEIM, Bot.

Tidsskr. (1902) 263. S. robusta var. schmidtii HEIM,
I.e. 263. S. warburgii (non Gilg) Perk. Fragm. Fl.

Philip. (1904) 23.
—

*

'S. longipetalaFoxw. Mai. For.

Rec. 10 (1932) 174, t. 13. S. scrobiculata (non

BURCK) FOXW. Mai. For. Rec. 10 (1932) 174; SYM.

apud DESCH, Gard. Bull. S. S. 8 (1935) 28, 29.

Large buttressed tree. Young parts at first greyish
buff pubescent, early caducous except on inflores-

cence, calyx, corolla outside, ovary and nut; twig

apices and stipuleoutside densely so at first, becoming

sparse as parts expand, remaining dense on inflores-

cence and nut. Twig. c. 1 mm 0 apically, slender,

smooth, with minute inconspicuous stipule scars. Bud

to 5 by 3 mm, compressed, ovate-falcate. Stipule to 7

by 5 mm, oblong, subacute, caducous. Leaves 5.5-14

by 2.5-6 cm, oblong-lanceolate, thinly coriaceous,

glabrescent; base obtuse to broadly cuneate, acumen

to 1 cm long, prominent, broad; nerves (11-)15-19

pairs, slender, at 45°-55 to the midrib but up to 90° at

the base; tertiary nerves very slender, densely scalari-

form, frequently obscure; midrib slender, raised

beneath, evident but somewhat depressed above;

petiole 1-1.8 cm long, slender. Panicle to 10 cm long,

slender, lax, pendent, the branchlets bearing to 5

secund flowers; bracts and bracteoles minute, linear,

fugaceous. Flower bud to 1 cm long, slender. Sepals

broadly ovate; outer 3 acute, inner 2 acuminate,with

thin margins. Petals bright yellow-red at base within,

narrowly lanceolate, densely pubescent on parts

exposed in bud. Stamens 20-28; filaments lorate,

tapering, glabrous; anthers narrowly oblong, gla-

brous, the two outer cells somewhat the larger;

appendage c. j as long as anther, with 1—4(—8) long
bristles. Ovary ovoid-conical, densely pubescent, sur-

mounted by a columnar glabrousstyle c. j its length. 3

longer fruit calyx lobes to 5.5 by 1 cm, spatulate,

obtuse, c. 3 mm broad above the to 8 by 5 mm saccate

thickened base; 2 shorter lobes to 3 cm long, linear but

similar at base. Nut to 8 by 5 mm, ovoid, apiculate,
hidden by base of calyx lobes.

Distr. Cochinchina, S.E. and Peninsular Thailand;
Malesia: Malaya, Sumatra (Atjeh, Tapanuli, Palem-

bang), Borneo (mainly in east), Philippines.
Ecol. Scattered in lowland forestonred soils, most

common in slightly seasonal climates; rare and con-

fined to limestone hills in W. and Central Borneo.

Uses. The hard red timber is valuable for light
construction in the Philippines.

Vern. Mĕmbatu, mĕrbatu, lemesa, I. kulor, I. ner-

ang, chĕngal pasir, mĕranti bulu, m. pahang, rèsak

samak, sĕlimbar (Mai.), bĕraja,

meranti hitatn

damar kĕnuar batu,

(Sumatra), sĕlangan batu mèrah

(Sabah), pĕlapak, lauan, raru, pakulin batu,

burong,
keping

mĕnkabang, ambam, bĕrukan baju (S.E.

Borneo), guijo (Philippines).

4. Shorea havilandii BRANDIS, J. Linn. Soc. Bot. 3

(1895) 82; Merr. En. Born. (1921) 405; Browne, For.

Trees Sarawak & Brunei (1955) 168; Ashton, Man.

Dipt. Brun. (1964) 136, f. 13, pi. 34 (stem); ibid. Suppl.

(1968) 72, f. 9; Meijer & Wood, Sabah For. Rec. 5

Fig. 79. Densitymap ofShorea ROXB. exGAERTN. f. in

Malesia; number of endemics above the hyphen,
number of non-endemics below it.



DIPTEROCARPACEAE (Ashton) 4491982]

(1964) 173.
— Hopea ovalifolia BOERL. Cat. Hort

Bog. 2 (1901) 102.

Small or medium-sized tree. Twig, petiole, midrib

above, buds and stipule on both surfaces + persis-

tently shortly evenly greyish tawny pubescent. Twig c.

1 mm 0 apically, terete, slender; stipule scars c. 1 mm

long, short, cuneate, horizontal or slightly descend-

ing. Bud c. 2 by 1.5 mm, ovoid, obtuse. Stipule c. 6 by

2.5 mm, oblong, subacute, fugaceous. Leaves 8-16 by

3.5-6 cm, thinly coriaceous, ovate-elliptic; base

obtuse or broadly cuneate; acumen c. 0.7 cm long,

narrow; nerves 9-12 pairs, dense, parallel, slender but

prominentbeneath,at c. 30°-45° along the lamina, to

80° at the base; with small tomentose domatia;tertiary

nerves slender, densely scalariform; midrib grooved;

petiole 8-12 mm long. Panicle to 12cm long, terminal

or axillary, straight, terete or slightly compressed,

shortly sparsely persistently pale brown pubescent;

singly branched, the branchlets to 1.5 cm long, short,

bearing to 7 secund flowers; bracteoles to 4 mm long,

elliptic, subacute, shortly pubescent, fugaceous.

Flower bud to 8 by 2.5 mm, lanceolate. Calyx shortly

pubescent outside, glabrouswithin; lobes ovate, sub-

acute, the inner 2 somewhat smaller, relatively

broader and thinner than the outer 3. Petals cream

pink at base. Stamens 30-50; filaments broad at base,

tapering abruptly and filiform distally, glabrous;

anthers oblong, the cells tapering, outer cells longer

than inner cells; appendages to connective short,

glabrous but for a single long apical bristle. Ovary

broadly ovoid, pubescent. Fruit calyx to 10 by 8 mm;

lobes subequal, shortly buff-pubescent on both sur-

faces, thin, ovate, prominently narrowly acuminate,

shallowly saccate. Nut to 1.5 by 1 cm, globose,obtuse;

style remnant c. 2 mm long, slender.

Distr. Malesia: Borneo (Sarawak, E. Sabah).

Ecol. Locally abundant in Heath forest and fresh

water swamp forest on white and yellow sand, and on

peat overlying limestone.

Vern. Sĕlangan batu pinang.

5. Shorea brunnescens Ashton, Gard. Bull. Sing. 22

(1967) 283, pi. 28; Man. Dipt. Brun. Suppl. (1968) 68,
f. 9.

— Fig. 78 B-Bl.

Medium-sized tree. Leaf bud densely shortly persis-
tently buff pubescent, young twigs and petiole spar-

sely caducously so; lamina glabrous. Twig c. 1 mm 0

towards apex, terete, smooth; stipule scars short,

horizontal, obscure. Bud to 2.5 by 2 mm, small, ovoid,
acute. Stipules unknown. Leaves 6-12 by 2.5-6 cm,

broadly ovate to lanceolate, coriaceous; base broadly

cuneate; acumen to 1 cm long, narrow; nerves 9-11

pairs, very slender, hardly raised beneath, curved, at

45°-60°; tertiary nerves dense, subreticulate, evident

but hardly raised on either surface; midrib obscure,

depressed above, prominent, furrowed, beneath;

petiole 1-1.5cm long. Panicle to 9 cm long, terminal or

axillary, angular, sparsely shortly buff pubescent;

singly branched, branchlets to 1.5 cm long; bracteoles

unknown. Flowers secund; buds to 4 by 2 mm,

narrowly ellipsoid. Calyx densely pubescent outside,

glabrous within; lobes ovate, acute, the inner two

somewhat shorter and relatively broader than the

outer 3. Petals lanceolate, shortly pubescent on parts

exposed in bud. Stamens 40-62; filaments glabrous,

compressed at base, tapering abruptly and filiform

distally, anthers elliptic-oblong, glabrous, the inner 2

sacs somewhat smaller than the outer 2; appendage to

connective shorter than anther, glabrousbut for up to

2 long apical setae. Ovary and stylopodiumpyriform,

densely pubescent, crowned by a short columnar

glabrousstyle. Mature fruit unknown: Fruit calyx at

first greyish pubescent; calyx lobes aliform, unequal, 3

much longer than the other 2.

Distr. Malesia: Borneo (W. Sarawak eastwards to

Kinabalu, S.E. Borneo northwards to Belajan R.).

Ecol. Locally frequent on skeletal soils on high

ridges to 1500 m, also sometimes on leached clay soil

on undulating land.

Vern. Sĕlangan batu tinteng.

6. Shorea scrobiculata BURCK, Med. Lands PI. Tuin 3

(1886) 223; Ann. Jard. Bot. Btzg 6 (1887) 207;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 83; MERR. En.

Born. (1921) 406; BROWNE, For. Trees Sarawak &

Brunei (1955) 169; ASHTON, Gard. Bull. Sing. 20

(1963) 272; Man. Dipt. Brun. (1964) 144, f. 13; ibid.

Suppl. (1968) 74. — S. pierreana HEIM, Rech. Dipt.

(1892) 48.—S. sp. nov. SYM. ex DESCH, Mai. For.

Rec. 12(1936)9.— S. meadiana SYM. Gard. Bull. S. S.

10 (1939) 366, pi. 23; Mai. For. Rec. 16 (1943) 22, f. 6;

cf ASHTON, Gard. Bull. Sing. 22 (1967) 282.
— Fig. 78

C-C2.

Medium-sized tree. Twig, panicle, leaf bud, stipule

and petiole densely shortly buffpubescent; midrib on

both surfaces and nerves beneath sparsely dotted with

minute hair tufts. Twig c. 1.5 mm 0 apically, terete,

much branched, slender, smooth, becoming finely

rugulose; stipule scars short, pale, horizontal. Bud 2-3

by 1-2 mm, ovoid, frequently slightly compressed.

Stipulec. 7 by 3 mm,hastate, acute, fugaceous. Leaves

5.5-11 by 2.5-4 cm,narrowly ovate to oblong-lanceo-

late; base broadly cuneate; acumen to 1 cm long,

narrow; nerves 10-12 pairs, dense, prominent,

straight, at c. 35
3

-55°; midrib slightly depressed

above; tertiary nerves densely scalariform, at 90° to

the nerves; petiolec. 8 mm long. Panicle to 7 cm long,

terminal or axillary, terete; singly branched, branch-

lets to 1.5 cm long, short, bearing to 9 secund flowers;

bracteoles to 3 mm long, elliptic, subacute, shortly

pubescent. Flower bud to 6 by 2 mm, narrowly

lanceolate. Calyx shortly tomentose outside, glabrous
within; lobes ovate, subacute; inner 2 somewhat

smaller, relatively broader, thinner, than outer 3.

Petals pink, cream at margin, linear, pubescent on

both surfaces, strongly contorted in bud. Stamens

20-30; filaments broad at base, taperingabruptly and

filiform distally, glabrous; anthers oblong, glabrous,

tapering, the outer cells larger than the inner cells;

appendage to connective short, glabrous but for a

single (-2) apical bristle. Ovary broadly ovoid, pubes-
cent; stylopodium narrowly cylindrical, shorter than
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the ovary, pubescent; style as long as stylopodium,

tapering, glabrous.Fruit calyxshortly buffpubescent;
3 longer lobes to 5 by 1 .2 cm, spatulate, chartaceous,

obtuse, c. 2.5 mm broad above the c. 5 by 4 mm

saccate thickened base; 2 shorter lobes to 35 by 4 mm,

subequal, spatulate, similar at base. Nut to 10 by 7

mm, ovoid, densely shortly buff tomentose; style
remnant c. 1.5 mm long.

Distr. Malesia: Malaya (Perak, Trengganu,

Pahang), Borneo (Ulu Kapuas, Sarawak, E. Sabah,

W. Kutei, Muaratewe).

Ecol. Undulatingland and hills to 700 m, Mixed

Dipterocarp forest.

Vern. Sĕlangan batu zang (Sar.), palepek gunong

(S.E. Borneo), balau sĕngkawang, damar laut kuning

(Mai.).

7. Shorea leptoderma MEIJER, Act. Bot. Neerl. 12

(1963) 331, pi. 5; MEIJER & WOOD, Sabah For. Rec. 5

(1964) 180, pi. 14b (stem).
Small to medium-sized tree. Young twigs, leaf buds,

parts of petals exposed in bud, ovary, panicles,

petioles, stipules outside (sparsely so within) and

nervation above (glabrescent beneath) densely evenly

shortly persistently pale ocherous pubescent; sepals

thus at first, becoming sparse in fruit. Twig c. 2 mm 0

apically, ribbed at first, becoming terete, chocolate-

brown, minutelypale lenticellate. Buds to 3 by 2 mm,

ellipsoid, subacute. Stipules to 8 by 5 mm, elliptic,

obtuse, fugaceous. Leaves 4-18 by 1.5-6.5 cm, elliptic,

chartaceous; base cuneate; apex acute or with to 1 cm

long slender acumen; nerves 7-12 pairs, slender but

prominentbeneath,arched, at 35°-45°; tertiary nerves

slender, scalariform; midrib applanateabove, promi-

nent beneath;petiole 8-10 mm long. Panicle to 10 cm

long, ribbed; singly branched, branchlets short, bear-

ing to 8 congested secund flowers; bracteoles un-

known. Flower buds to 5 by 2 mm, lanceolate; sepals

broadly ovate, subequal, the outer 3 acute, the inner 2

subacuminate; stamens c. 30; filaments compressed,

tapering; anthers ellipsoid, glabrous; appendages

hardly exceedinganthers, with to 5 long bristles; ovary

ovoid, with short columnar style. Fruit pedicel to 2

mm long, slender; 3 longer calyx lobes to 8 by 1.5 cm,

spatulate,obtuse, c. 4 mm wide above the to 5 by 5 mm

saccate thickened base; 2 shorter lobes to 4.5 by 0.4

mm, linear, acute, otherwise similar. Nut to 12by 6 mm,

ovoid, taperingto the 2 mm columnar style remnant.

Distr. Malesia: Borneo (N.E. Borneo, Sandakan

Distr. and Tawau).

Ecol. Lowland forests.

Vern. Sĕlanganbatu biabas, s. b. jambu.

Note. Closely allied to S. scrobiculata from which it

is doubtfully distinct.

8. Shorea ciliata KING, J. R. As. Soc. Beng. Sc. 62, 2

(1893) 118; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 82;

BRUHL & KING, Ann. R. Bot. Gard. Calc. 5,2 (1896)

154, t. 187; RIDL. Fl. Mai. Pen. 1 (1922) 229; Foxw.

Mai. For. Rec. 10 (1932) 171; SYM. Mai. For. Rec. 16

(1943) 10, f. 6.

Medium-sized tree. Sepals, ovary and parts of

petals exposed in bud densely shortly evenly buff

pubescent; young innovations fugaceous cream lepi-

dote, leaf undersurface sometimes sparsely persis-

tently so, otherwise glabrous. Twigs c. 2 mm 0

apically, slender, much branched, terete, dark brown,

smooth. Buds to 3 by 2 mm, ellipsoid, subacute.

Stipules to 6 mm long, linear, fugaceous. Leaves

(4—)5—13(—17) by (1.5-)2.5-5(-8) cm, ovate-lanceo-

late, coriaceous; base cuneate; acumento 1 cm long,

slender; nerves 9-11 pairs, slender, hardly elevated

beneath, arched, at 25°-65°; tertiary nerves slender,

subreticulate; midrib elevated on both surfaces

though more prominent below than above, terete;

petiole 1.5-2.5 cm long,slender, geniculate. Panicle to

10 cm long, terminal or axillary, terete; singly or

doubly (if terminal) branched, branchlets to 3 cm

long, bearing to 6 flowers; bracteoles unknown,

fugaceous. Flower bud to 8 by 3 mm,lanceolate. Petals

cream. Sepals ovate, subacute, unequal. Stamens c.

26-28, subequal; filaments compressed, tapering;

anthers oblong, glabrous;appendagesshort, with to 5

prominent bristles; ovary with distinct stylopodium;

style short but prominent,glabrous. Fruit pedicel tol

mm, short. 3 longer fruit calyx lobes to 6 by 1.5 cm,

spatulate, obtuse, to 5 mm wide above the to 8 by 5

mm ovate saccate thickened base; 2 shorter lobes to 3

by 0.4 cm, lorate, obtuse, otherwise similar. Nut to 12

by 8 mm, ovoid, tapering to a c. 3 mm long style
remnant.

Distr. Malesia: Malaya.

Ecol. Widespread in Upper Dipterocarp Forests

onridges ofthe main range, at 800-1200 m, and down

to 300 m on Penang Hill.

Vern. Balau gunong.

9. Shoreasubmontana SYM. Gard. Bull. S. S. 10(1939)

368; Mai. For. Rec. 16 (1943) 24, f. 6. S. costata

(non (Correa) Presl) King, J. R. As. Soc. Beng. Sc.

62, 2 (1893) 119; Brandis, J. Linn. Soc. Bot. 31 (1895)

81; Burk. J. Str. Br. R. As. Soc. 81 (1920) 67, 86, fig.;

ibid. 86 (1922) 281; RIDL. Fl. Mai. Pen. 1 (1922) 231,

p.p.; Foxw. Mai. For. Rec. 3 (1927) 67; ibid. 10(1932)

176, p.p.; Desch, Mai. For. Rec. 12 (1936) 9.

Large buttressed tree. Buds, stipules outside, pani-

cles, parts ofpetals exposed in bud and ovary shortly
denselyevenly persistently buffpubescent; sepalsthus

at first, becoming sparsely so; twigs, petioles, midribs

above and nervation beneath caducously so. Twigs c.

3 mm 0 apically, ribbed, becoming terete, smooth,

blackish. Buds to 5 by 3 mm, ellipsoid, obtuse. Stipules

to 14 by 6 mm, oblong,obtuse, caducous. Leaves 7-20

by 4—10 cm, ovate to obovate, thinly coriaceous; base

broadly cuneate tocordate; apex acute or with up to 1

cm long, slender acumen; nerves 9-14 pairs, slender

but prominentbeneath,at 90° at the base, down to 45°

towards the apex; tertiary nervesdensely scalariform,

slender, obscure; midrib prominent, terete, beneath,

evident but ± applanate above; petiole 15-33 mm

long, geniculate. Panicle to 5 cm long, terete, terminal

or axillary, singly branched; bracts and bracteoles and
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mature flowers unknown. Sepals broadly ovate, sub-

equal; stamens c. 20; filaments compressed, tapering;

anthers oblong; appendages exceeding anthers,

setose; ovary narrowly ovoid; style short, glabrous.

Fruit pedicel to 1 by 1 mm, short. 3 longer fruit calyx

lobes to 9 by 1.8 cm, spatulate, obtuse, c. 6 mm wide

above the to 13 by 10 mm ovate saccate thickened

base; 2 shorter lobes to 6 by 0.4 mm, lorate, obtuse,

otherwise similar. Nut to 1.8 by 1.4 cm, ovoid,
crowned by an up to 3 mm tapering style remnant.

Distr. Malesia: Malaya (Selangor and W. Pahang

to Penang and Trengganu).
Ecol. Locally very common on high hills of the

main range, usually 800-1000 m, but down to 350 m

near coast.

Vern. Balau gajah.

10. Shorea geniculata Sym. ex [Browne, For. Trees

Sarawak & Brunei (1955) 167, nomen] Ashton, Gard.

Bull. Sing. 19 (1962) 291, pi. 19; Man. Dipt. Brun.

(1964) 133, f. 13, pi. 32 (habit, stem); ibid. Suppl.

(1968)71.

Largetree with stout buttresses. All vegetative parts

glabrous. Twig c. 3 mm 0 apically, stout, much

branched, terete, smooth; nodes prominent, with

raised round petiole scar and c. 2-3 mm long straight
pale linear ascending stipule scars (only visible on

young twigs). Bud 4-7 by 1-1.5 mm, linear to falcate.

Stipule to 10 by 3 mm, narrowly oblong, acute,

caducous. Leaves 11-17 by 7-13 cm, broadly ovate to

suborbicular, cream lepidote beneath, coriaceous;

base obtuse or subcordate; acumen to 8 mm long;
nerves 9-11 pairs, distant, arched, at c. 40°-50

o ;

tertiary nerves sinuate, densely scalariform, slender;

petiole 4-6 cm long. Panicle to 12cm long, terminal or

axillary, ± terete, densely shortly persistently pale
buff pubescent, glabrescent; regularly singly

branched, branchlets to 1.5 cm, short, bearing to 4

secund flowers; bracteoles to 4 mm long, oblong,

puberulent, fugaceous. Flower buds to 20 by 4 mm,

large, narrowly lanceolate, acute. Calyx shortly

pubescent outside, glabrous within; lobes ovate,

acute, the outer 3 slightly longer and narrower than

inner 2. Petals cream, to 2.5 cm long, linear,pubescent

on both surfaces. Stamens c. 55; filaments broad at

base, tapering and filiform distally; anthers oblong,

glabrous, the posterior lobes slightly smaller; appen-

dage to connective somewhat shorter than anther but

prominent, stout and setose. Ovary broadly ovoid,

densely tomentose but for the glabrous base, abruptly

tapering to a short broad trifurcate glabrous style;

stigma minute. Fruit calyx lobes c. 1.5 cm long and

broad, equal, deltoid, subacute, incrassate, sparsely

pale grey-buffpubescent, the apices adpressed to the

base of the nut. Nut to 5 by 5 cm, globose, very large,

densely shortly grey-buff tomentose, ridged longitu-

dinally and transversely rugose when dry, shortly

mucronate.

Distr. Malesia: Borneo (Sarawak and Brunei).
Ecol. Very local, on deep leached yellow soils in

Mixed Dipterocarp Forest onsubcoastal hills.

Vern. Upun pĕnyau (Brun.).

11. Shorea seminis (de Vriese) Sloot. in Merr. PI.

Elm. Born. (1929) 204; Bull. Bot. Gard. Btzg III, 17

(1941) 117; Dakkus, Bull. Jard. Bot. Btzg III, Suppl. 1

(1930) 268; Foxw. Mai. For. Rec. 10 (1932) 237;

Philip. J. Sc. 67 (1938) 301; Bal, Landbouw 9 (1934)

275; Burk. Kew Bull. (1935) 317; Rowaan, Land-

bouw 13 (1937) 310; Bericht n. 13 Afd. Handelsmus.

Kol. Inst. (1937) 5; Browne, For. Trees Sarawak &

Brunei (1955) 170; Ashton, Gard. Bull. Sing. 20

(1963) 272; Man. Dipt. Brun. (1964) 145, f. 13; ibid.

Suppl. (1968) 75; Meijer & Wood, Sabah For. Rec. 5

(1964) 185, f. 2d, pi. 17 (habit).— Hopea seminis DE

VRIESE, Minyak Tengkawang (1861) 32; T. & B. Cat.

Hort. Bog.(1866) 202. Hopealanceolata DE VRIESE,

Minyak Tengkawang (1861) 32. S. schefferiana

HANCE, J. Bot. 16 (1878) 303; BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 82; MERR. En. Born. (1921)
406. Isoptera borneensis SCHEFF. ex BURCK, Med.

Lands PI. Tuin 3 (1886) 27; Ann. Jard. Bot. Btzg 6

(1887) 222, t. 25; BRANDIS, J. Linn. Soc. Bot. 31 (1895)

106,p.p.; BRANDIS &GILG in E. & P. Pfl. Fam. ed. 1,3,
6 (1895) 263; BOERL. Cat. Hort. Bog. 2 (1901) 110;

BECC. For. Born. (1902) 155, 192, 571; Wand. (1904)

92, 124, 390; HEYNE, Nutt. PI. ed. 1, 3 (1917) 310;

Foxw. Philip. J. Sc. 13 (1918) Bot. 194, pi. 1; MERR.

En. Born. (1921) 407; En. Philip. 3 (1923) 101; REYES,

Philip. J. Sc. 22 (1923) 301; GILG in E. & P. Pfl. Fam.

ed. 2, 21 (1925) 259; DEN BERGER & ENDERT, Med.

Proefst. Boschw. 11 (1925) 117; ENDERT, M.O. Born.

Exp. (1927) 204, 289, 311; HEYNE, Nutt. PI. ed. 2

(1927) 1113, 1114, 1127; WATSON, Mai. For. Rec. 5

(1928) 45, 205, p.p.; SLOOT. Bull. Bot. Gard. Btzg 111,

17 (1941) 117. S. borneensis PIERRE, For. Fl. Coch.

3 (1889) t. 234. Ridleyinda borneensis O. K. Rev.

Gen. PI. 1 (1891) 65. Hopea ovalifolia (non Boerl.)

Foxw. Philip. J. Sc. 6 (1911) Bot. 263; ibid 13(1918)

Bot. 183. Isoptera seminis BURK. Kew Bull. (1935)

317; Diet. (1935) 1254; BACKER & BAKH./ Fl. Java 1

(1963) 332.

Medium-sized to large tree. Twig, panicle, leaf bud,

stipule, petiole, midrib onboth surfaces and nerves

beneath shortly evenly pale grey-brown pubescent.

Twig c. 1.5 mm 0 apically, straight, slender, fre-

quently ribbed when young; stipule scars to 1 mm

long, short, descending. Bud 1.5-2.5 by 1-2 mm,

slightly compressed, ovoid to falcate, acute. Stipule to

7 by 3.5 ram, oblong, obtuse, caducous. Leaves

variable in size, 9-18 by 2.5-8 cm, oblong-ovate to

lanceolate, glabrous or greyish lepidote beneath,

thinly coriaceous; base obtuse or cuneate; acumen

0.8-2 cm long, narrow; nerves 9-15 pairs, slender,

rather straight, prominent beneath, at c. 40°-55°;

tertiary nerves slender, densely scalariform, sinuate;

petiole 1-1.5 cm long. Panicle to 10cm long, terminal

or axillary to ramiflorous, terete, drying angular;

regularly singly branched, branchlets to 1.7 cm long,

bearing to 5 secund flowers; bracteoles linear, shortly

pubescent, fugaceous. Flower bud to 8 by 2 mm,

narrowly lanceolate. Calyx shortly pubescent outside,
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Fig. 80. Shorea sumatrana (SLOOT. ex THORENAAR) SYM. ex DESCH; tree c. 30 m high. Palembang (Photogr.

THORENAAR, 1924).
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glabrous within; lobes subequal, ovate, obtuse, the

inner 2 somewhat narrower and thinner than the outer

3. Petals cream, pink towards base, linear, hardly

contorted, shortly tomentose outside, glabrous
within; stamens 30-40; filaments compressed at base,

tapering, with a few long bristles; anthers oblong,

glabrous, the outer cells larger than the inner cells;

appendage to connective short, setose. Ovary and

stylopodium conical to hour-glass shaped, densely

pubescent; style short, glabrous. Fruit calyx shortly
sparsely greyish buff pubescent, lobes subequal, to 2

by 1.8 cm (usually c. 1.5 by 1.4 cm), incrassate,

orbicular, rotate. Nut c. 1 cm long and 0, ovoid or

globose; style remnant to 12 mm long, stout.

Distr. Malesia: Borneo, Philippines.

Ecol. Alluvium banks of sluggish river, often

gregarious.

Uses. The fruit are prepared in Borneo asa source

of illipe butter, but are too small to be valued for

export.

Vern. Engkabangchengai, e. tĕgelam,e. tĕrindak,e.

mayoh, e. pĕlèpak, tĕkam tĕgelam(Sar.), sangkawang

(Brun.), tĕngkawang ayer, t. batu, t. pĕlèpak (kĕlè-

pak), t. tanggoi, t. tĕrèndak, t. chĕpak (Indon. Bor-

neo).

12. Shorea sumatrana (Sloot. ex Thorenaar) Sym.

ex Desch, Mai. For. 3 (1934) 195; ibid. 12 (1936) 9; J.

Str. Br. R. As. Soc. 19 (1941) 161; Mai. For. Rec. 16

(1943) 25, f. 6, 16; Sloot. Bull. Bot. Gard. Btzg III, 17

(1941) 124, f. 17.— Isoptera borneensis (non SCHEFF.

ex Burck) King, J. R. As. Soc. Beng. Sc. 62, 2 (1893)

129, p.p.',129, p.p.; Ridl. Trans. Linn. Soc. 3 (1893) 284;

Brandis, J. Linn. Soc. Bot. 31 (1895) 106,,p.p.\ Merr.

En. Born. (1921) 407, p.p.; Foxw. Mai. For. Rec. 1

(1921) 71; ibid. 2 (1922) 170; ibid. 3 (1927) 70; Burk. J.ibid. 2 (1922) 170; ibid.(1921) 71; ibid. 2 (1922) 170; ibid. 3 (1927) 70; Burk. J.

Str. Br. R. As. Soc. 86 (1922) 281, 287; Bot. Gard.

Sing. Guide (1925) 22; Ridl. Fl. Mai. Pen. 1 (1922)

245; Merr. En. Philip. 3 (1923) 101, p.p.', Watson,

Mai. For. Rec. 8 (1930) 30; Bunting'& Milsum,

Guide Govt. Exp. Plant. Serdang (1931) 122. — Isop-
tera sumatrana Sloot. ex[Endert, Tectona 18 (1925)

73, 78, 135; den Berger & Endert, Med. Proefst.

Boschw. 11 (1925) 117, t. 15, f. 58, nomen] Thor-

enaar, Med. Proefst. Boschw. 16 (1926) 115, f. 19;

Heyne, Nutt. PI. ed. 2 (1927) 1127; Foxw. Mai. For.

Rec. 10 (1932) 238; Burk. Diet. (1935) 1257. — Fig.
80, 81.

Description as in S. seminis, but stamens 25.

Distr. Pattani in S.E. Peninsular Thailand and in

Malesia: Malaya (mainly East Coast Res.), Sumatra.

Ecol. Alluvium banks of sluggish but not brackish

rivers, sometimes semi-gregarious.
Vern. Sĕngkawang (Mai., Sum.), kĕdawang, seng-

kawang besak (Palembang), tĕngkawang, t. ijok, t.

batu (Mai.).
Note. Of the characters by which VAN SLOOTEN

distinguished this taxon from S. seminis only the

number of stamens is consistently reliable, and this

species is hence of dubious specific status.

13. Shorea foxworthyi SYM. Gard. Bull. S. S. 8 (1935)

272, pi. 19; Mai. For. Rec. 16 (1943) 14, f. 6,9; MEIJER

& WOOD, Sabah For. Rec. 5 (1964) 169; ASHTON,
Man. Dipt. Brun. Suppl. (1968) 70, f. 9. S. collina

(non Ridl.)Foxw. Mai. For. Rec. 3 (1927)63; ibid. 10

(1932)173; Sym.apudDesch, Mai. For. 3 (1934) 195.

Tall buttressed tree. Twigs, petioles, buds and

stipules outside (sparsely within) densely shortly

evenly persistently golden-tawny pubescent, leaf ner-

vation beneath sparsely caducously so. Twig c. 2 by 3

mm 0 apically, somewhat compressed, rugose when

dry, becoming smooth, terete; stipule scars short,

dark, slender, horizontal. Budlo 3 by 2 mm, ellipsoid,
obtuse. Stipule to 15 by 4 mm, narrowly elliptic to

falcate, subacute, caducous. Leaves 8-13 by 3-6.5 cm,

elliptic, coriaceous; base broadly cuneate; acumento 1

cm long, broad; nerves 10-14 pairs, very prominent

beneath, applanate or depressed above with the

lamina bullate between them, at 85° at the base,

40°-55° towards the apex; tertiary nerves slender,

densely scalariform; midrib prominent beneath,

petiole 11-20 mm long,somewhat depressed above; petiole

drying rugose. Panicle to 5 cm long, terminal or

axillary, short, rugose when dry, persistently evenly

shortly golden-tawny pubescent, branchlets bearing
to3 flowers; bracteoles fugaceous. Flower bud to 10by
3 mm, fusiform. Calyx shortly densely pubescent on

parts exposed in bud, the inner 2 lobes fimbriate

distally; lobes ovate, acute, the inner 2 somewhat

smaller than the outer 3. Petals cream, pale carmine at

base, linear, shortly densely pubescent outside, spar-

sely sericeous within. Stamens 32-41; filaments com-

paratively densely setose, compressed at base, taper-

ing distally; anthers narrowly oblong, sparsely setose

on the distal margin, the 2 outer cells somewhat the

larger; appendage to connective hardly exceeding
anther apex, densely setose. Ovary ovoid, densely

pubescent, surmounted by a similarly tomentose

narrowly conical stylopodium and glabrous filiform

style; style as long as ovary and stylopodium. Fruit

pedicel and base of calyx lobes outside sparsely

pubescent, nut densely evenly shortly persistently buff

pubescent, fruit otherwise glabrous. 3 longer calyx

lobes to 10 by 2.5 cm, broadly spatulate,obtuse, to 7

mm broad above the to 15 by 12 mm ovate thickened

saccate base; 2 shorter lobes to 8 by 1 cm, linear, acute,

similar at base. Nut to 2.5 by 1.4 cm ovoid; stylopo-
dium to 6 mm long, prominent.

Distr. Malesia: Peninsular Thailand, in Malaya

(W. coast from Kedah toSelangor; E. coast), Sumatra

(N.E. at Langkat), Borneo (Central & N.E. Sarawak,
E. Sabah, S.E. Borneo to Puruktjau).

Ecol. Scattered, sometimes common, undulating

land or hills below 700 m; sandy clay soils.

Vern. Balau bukit, damar laut kuning (Mai.),

sĕlangan batu kuning, s. b. bĕrsisek, tĕkam (Borneo).

14. Shorea lumutensis SYM. Gard. Bull. S. S. 10(1939)

364, pi. 22; Mai. For. Rec. 16 (1943) 19, f. 6. s. ?

inappendiculata (non Burck) Sym. exDescH, Mai.
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Fig. 81. Trunk-base of Shorea sumatrana (SLOOT. ex THORENAAR) SYM. ex DESCH with some root-climbers

ascending, the soil in front carpeted with seedlings. Measuring staff 2 m; same tree as in fig. 80. Palembang

(Photogr. THORENAAR, 1924).
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For. Rec. 12 (1936) 9,p.p.'. Govt.Gaz.F.M.S. 29,26

notice n. 5884(1937), p.p.

Medium-sized to large tree. Young twigs and fruit

calyx caducous cream puberulent, panicles, parts of

perianth exposed in bud, ovary and base of style

persistently grey-brown, rough pubescent. Twigs c. 3

mm 0 apically, terete, dryingblack. Stipules not seen.

Leaves 7-29 by 2.5-7 cm, oblong or elliptic, coria-

ceous, persistently cream lepidote beneath, fuga-

ceously so above; margin ± sinuate; base cuneate or

obtuse; acumen short, broad; nerves 12-16 pairs,

obscure above, prominent and drying black beneath;

tertiary nerves densely scalariform, sinuate, evident

beneath; midrib prominent beneath, evident but +

applanateabove; petiole 2-3.5 cm long, geniculate, ±

persistently cream lepidote. Panicle to 10 cm long,

terminal or axillary; singly or (if terminal) doubly

branched, branchlets to 1.5 cm long, bearing to 5

secund flowers. Flower buds c. 9mm long at anthesis; 3

outer sepalsovate-deltoid,obtuse; 2 inner ovate,acute

or acuminate; stamens 20-24, of several heights;

filaments rather short, broad at base, tapering and

filiform beneath the ellipsoid anthers; outer anther

cells + sparsely barbate at apices; appendagesshort,

with 1-2 terminal bristles; ovary and stylopodium

ovoid-conical, tapering into the short stout style. Fruit

± sessile; 3 longer calyx lobes to 7 by 1.5 cm,

spatulate,obtuse, tapering to c. 5 mm above the to 10

by 8 mm elliptic saccate thickened base; 3 shorter

lobes to4.0 by 0.4 mm, ± linear,similar atbase; nut to

20 by 12 mm, ovoid, prominently beaked.

Distr. Malesia: W. coastal Malaya (Dindings).

Ecol. Local but common on coastal hills above 100

m.

Vern. Balau puteh, b. bukit, damar laut (Mai.).

Note. Without flowers this species is indistinguish-

able from the Bornean S. inappendiculata BURCK.

Sterile specimens from N.W. Johore, Sumatra's E.

coast, Karimun and Lingga could belong to either

species.

15. Shorea exelliptica Meijer, Act. Bot. Neerl. 12

(1963) 323, pi. 1; Meijer & Wood, Sabah For. Rec. 5

(1964) 167; Ashton, Man. Dipt. Brun. (1964) 132, f.

13; ibid. Suppl. (1968) 69.
—

S. ? elliptica(non Burck)

Sym. Mai. For. Rec. 16(1943) 13, f. 6,8. — Shorea sp.

BROWNE, For. Trees Sarawak & Brunei (1955) 170.

Tall buttressed tree. Twig, panicle, leaf bud, stipule

(short on inner, long on outer surfaces), petiole,

midrib on both surfaces and nerves on undersurface

densely persistently purplish brown to gold-brown
scabrid tomentose; sometimes glabrous on midrib

upper surface in mature trees. Twigs c. 2 mm 0

apically, ridged at first, becoming terete or somewhat

compressed, smooth, with c. 2 mm long pale linear

descendingstipule scars. Budto 3.5 by 3 mm, ovoid, ±

compressed. Stipule to 8 by 4 mm, not at first

caducous, broadly ovate, acute. Leaves 9-15 by 3.5-7

cm, coriaceous, oblong to broadly ovate, golden to

silver lepidote beneath; base broadly cuneate; acumen

to 1 cm long; nerves 12-18 pairs, prominentbeneath,

at c. 50°-60°; tertiary nerves slender, sinuate, scalari-

form;petiole 1.2-1.7 cm long, rugose. Panicle to 12cm

long, terminal or axillary, ribbed and slightly com-

pressed; singly branched, branchlets to 2.5 cm long,

bearing to 8 secund flowers; bracleoles to4 mm long,
elliptic, acute, shortly pubescent, fugaceous. Flower

to 10 by 3 mm, narrowly lanceolate. Calyxdensely

pubescent outside, puberulent within; lobes deltoid,

subequal. Petals cream, pink at base, linear, densely

tomentose outside, shortly pubescent within. Stamens

30-40; filaments compressed at base, slender, taper-

ing, slightly hispid; anthers oblong, the outer cells

somewhat larger than the inner cells; appendage to

connective as long as anther, stout, setose. Ovary and

stylopodium shortly ovoid, densely tomentose except

at the base; style as long as ovary and stylopodium,

slender, glabrous. Fruit calyx puberulentto glabrous;

3 longer lobes to 8 by 2.4 cm, spatulate, obtuse, to 4

mm broad above the to 12 by 7 mm ovate thickened

saccate base; 2 shorter lobes to 4.5 by 1.7 cm,

otherwise similar. Nut to 1.5 by 1 cm, ovoid, densely

pale grey-buffpubescent; style remnant to 3 mm long.

Distr. Malesia: Malaya (Kedah, Perak, E. coast),

Borneo.

Ecol.Widespread, leached clay soils onundulating

land, ridges and plateaux to 600 m.

Vern. Balau tĕmbaga (Mai.), sĕlangan batu tĕm-

baga (N. Borneo).

16. Shorea inappendiculataBURCK, Ann. Jard. Bot

Btzg 6 (1877) 206; BRANDIS, J. Linn. Soc. Bot. 31

(1895) 102, t. 2, f. 21,30; MERR. En. Born. (1921)405;

BROWNE, For. Trees Sarawak & Brunei (1955) 171;

ASHTON, Man. Dipt. Brun. Suppl. (1968) 73.

Large buttressed tree with flaky bark. Twigs, buds,

stipules, petioles, midrib above and panicles densely

persistently scabrid rufous pubescent, leaf nervation

beneath sparsely so (denser, longer in young trees);

leaf undersurface frequently ± densely silvery lepi-

dote. Twig 2-4 mm 0 apically, blackish, prominently

ribbed or compressed at first; stipule scars pale,

horizontal. Bud to 6 by 4 mm, ovoid, conical; stipules

to 10 by 4 mm, broadly lanceolate, acute. Leaves

(7—>10—16 by (2-)3-8 cm (to 30 by 15 cm in young

trees), oblong-elliptic, coriaceous; base + unequal,

obtuse or cordate; apex shortly acuminate to obtuse;

nerves 13-24 pairs, prominent beneath, ± distinctly

depressed above with the lamina bullate between;

tertiary nerves densely scalariform, slightly elevated

beneath;midrib prominent beneath, depressed above;

petiole 15-30 mm long, ± stout. Panicle to 10 cm

long, axillary, ribbed when dry, rather unevenly

persistently buff pubescent; singly branched, branch-

lets to 2 cm long, bearing to 7 secund flowers;

bracteoles to 3 by 2 mm, elliptic, obtuse, shortly

evenly pubescent, fugaceous. Flower bud to 7 by 3 mm,

fusiform. Calyx lobes ovate, densely pubescent on

parts exposed in buds, inner sepals fimbriate; 3 outer

sepals subacute, larger than the 2 acuminate inner

sepals. Petals linear, densely pubescent on parts

exposed in bud. Stamens 28-34; filaments setose
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distally abaxially, compressed, tapering; anthers nar-

rowly oblong-elliptic, sparsely setose distally, the 2

outer sacs larger than the 2 inner; appendage to

connective as long as anthers on outer stamens,

shorter on inner, with a few terminal setae. Ovary and

stylopodium ovoid, densely pubescent, tapering into

the short glabrous style. Fruit pedicel to 4 by 3 mm,

broadening into the receptacle; fruit calyx glabres-

cent; 3 longer lobes to 13 by 3 cm, broadly spatulate,

obtuse, c. 8 mm broad above to 15 by 12 mm ovate

saccate thickened base; 2 shorter lobes to 10by 0.9 cm,

lorate, subacute, similar at base; nut to 33 by 16 mm,

ovoid, prominently apiculate.

Distr. Malesia: Malaya (N.W. Johore), Sumatra

(Langkat), ?Lingga, northern Borneo (Sarawak to E.

Sabah and south to Tiding and Muara Tewe).

Ecol. Lowland Mixed Dipterocarp forest on coas-

tal hills and immediately behind the peat swamps;

rather rare.

Vern. Pelepak, p. gunong, damar pangin.

Note. See under S. lumutensis,, with which it is

vicarious.

17. Shorea falcifera DYER ex BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 86; BECC. For. Born. (1902) 571; MERR.

En. Born. (1921) 571; ASHTON, Gard. Bull. Sing. 31

(1978) 36. Hopea linggensis BOERL. Cat. Hort. Bog.

2 (1901) 103. S. glauca (non King) Browne, For.

Trees Sarawak & Brunei (1955) 168, p.p. S. flava
MEIJER,Act. Bot. Neerl. 12(1963) 325, pi. 2; ASHTON,

Man. Dipt. Brun. Suppl. (1968) 69, f. 9. Fig. 10.

Medium-sized tree. Twig, bud, stipule (sparsely so

within), nervation and lamina beneath densely persis-

tently pale yellow lepidote. Twig c. 1 mm 0 apically,
slender, terete, smooth; stipule scars short, horizontal,

obscure. Bud to 2 by 1 mm, small, ellipsoid,subacute.

Stipule to 6 by 4 mm, elliptic, obtuse, fugaceous. Leaf
6.5-12 by 2.5-5 cm, narrowly ovate to lanceolate,

coriaceous; base broadly cuneate, subequal; acumen

to 2 cm long, slender; nerves c. 10 pairs, slender,

somewhat elevated beneath, applanate above, at

40°-60'; tertiary nerves obscure, scalariform; midrib

slender, prominent beneath, shallowly depressed

above; petiole 11-18 mm long, somewhat geniculate.

Panicle to 11 cm long, terminal or axillary, terete or

ribbed, shortly evenly persistently buff pubescent;

singly branched, branchlets to 3 cm long, short,

bearing to 5 distichous flowers. Flower buds to 8 by 2

mm, fusiform. Calyx pubescent on parts exposed in

bud; lobes ovate, the two inner subacuminate, some-

what narrower than the outer 3; outer 3 subacute.

Petals cream, linear, densely pubescent on parts

exposed in bud, sparsely so elsewhere. Stamens 33-34;

filaments setose, compressed at base, tapering and

filiform distally; anthers oblong, the two outer cells

slightly the larger, sparsely setose on the distal margin;

appendageto connective shorter than anther, shortly

setose. Ovary and stylopodium pynform, densely

sericeous, taperinginto the short glabrous style. Fruit

pedicel, base of calyx and nut shortly densely evenly

cream pubescent, calyx elsewhere sparsely so. 3 longer

calyx lobes to 9.5-1.8 cm, broadly spatulate, obtuse,

to 7 mm broad above the to 2 by 1.3 cm ovate

thickened saccate base; 2 shorter lobes to 7 by 0.8 cm,

narrowly spatulate, obtuse, similar at base. Nut to 2.5

by 1.5 cm, ovoid; stylopodium to 7 mm, prominent,

filiform.

Distr. Malesia: Malaya (E. coast: Trengganu,

Pahang), N.E. Sumatra (Idi in Atjeh; Langkat;

Lingga), Borneo (Sarawak west of K. Lupar).

Ecol. Locally abundant on dryhillslopesnear coast.

Vern. Sĕlangan batu kĕring (Sar.).

18. Shorea materialis RIDL. Agr. Bull. Str. & F. M. S,

9 (1910) 183; Fl. Mai. Pen. 1 (1922) 227; Burn-Mur-

doch, Tr. Timb. Mai. Pen. 1 (1911) 11;Heyne, Nutt.

Pl.ed. 1,3(1917)306; ibid. ed. 2 (1927)1123; Burk. J.

Str. Br. R. As. Soc. 81 (1920) 68; Foxw. Mai. For.

Rec. 1(1921)69;ibid. 3 (1927) 62; ibid. 10(1932) 172;

Sym. Mai. For. Rec. 16 (1943) 29, f. 6, 13; Ashton,

Man. Dipt. Brun. (1964) 140, f. 13; ibid. Suppl. (1968)
74.- - S. glauca (non King) Browne, For. Trees

Sarawak & Brunei (1955) 168, p.p.

Medium-sized tree. Young twig, panicle, leaf bud

and petiole caducous cream lepidote. Twig 1.5 mm 0

apically, terete, smooth, dark chocolate-brown; sti-

pule scars c. 1 mm long, pale, falcate. Leafbud to 3 by

1 mm. linear, acute. Stipule to 12 mm long, linear,

fugaceous. Leaf 8-15 by 3.5-8.5 cm, broadly ovate,

glabrousabove,cream lepidote beneath; base cuneate

to subcordate, unequal; apex with to 1.5 cm long

slender acumen; nerves 9—12 pairs, slender but promi-

nent beneath, set at 30°-45° to the midrib at base,

glabrous; tertiary nerves slender, densely scalariform.

Petiole 1.2-2 cm long, to 2 mm 0, cream lepidote.
Panicle to 15 cm long, terminal or axillary, terete or

ribbed; singly branched, branchlets to 12 mm long,

bearing to 11 secund flowers; bracteoles to 2 mm long,

ovate, acute, lepidote. Flower bud to 10 by 4 mm,

lanceolate. Calyx sparsely evenly tomentose outside,

glabrous within; lobes ovate, subacute, subequal.
Corolla cream; petals linear,acute, shortly pubescent

on parts exposed in bud. Stamens c. 30; filaments

glabrous, flat at base, tapering and filiform below the

anther; anthers ellipsoid, the 2 outer cells somewhat

the larger; appendage to connective short, setose.

Ovary and stylopodium ovoid-conical, densely evenly
cream pubescent, tapering into a short glabrous style.

Fruit pedicel 2 mm long, short. Fruit calyx sparsely

pubescent towards base; outer lobes to 9 by 3 cm,

spatulate,obtuse, taperingto 8 mm broad above the c.

8 by 8 mm saccate thickened base; 2 shorter lobes to 6

by 0.8 cm, linear, subacute, similar at base. Nut to 12

by 12 mm, broadly ovoid, densely shortly cream

tomentose, taperingto the 4 mm acute style remnant.

Distr. Malesia: Malaya (E. coast: S. Trengganu,

Pahang, Johore), N.W. Borneo (Brunei, N.E. Sar-

awak), E. coast Sumatra (sterile collections)?

Ecol. Heath forest onwhite sand giant podsols of

Quaternary marine and estuarine terraces, and sand-

stone cuestas to 800 m. Locally semi-gregarious.

Vern. Balau pasir, b. laut, b. betul (Mai.).
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19. Shorea atrinervosa SYM. Gard. Bull. S. S. 10

(1939) 363, pi. 21; Mai. For. Rec. 16(1943) 9, f. SA, 6;

BROWNE, For. Trees Sarawak & Brunei (1955) 167;

MEUER & WOOD, Sabah For. Rec. 5 (1964) 163, f. 17,

pi. 12b; ASHTON, Man. Dipt. Brun. Suppl. (1968) 68, f.

9. 5. collina (/ion Ridl.) Foxw. Mai. For. Rec. 10

(1932) 173, p.p. S. ? inappendiculala(non Burck)
Sym.ex Desch, Mai. For. Rec. 12(1936) 9,/>./>.;Govt.

Gaz. F.M.S. 29, 26, notice n. 5994 (1937) 2,

p.p. — Fig. 78 A-A3.

Large tree. Bud, twig and petiole at first caducous

buffpubescent, outside ofstipulepersistently sparsely

so, vegetative parts otherwise glabrous. Twig c. 2 mm

0 apically, terete, drying ribbed; stipule scars short,

pale horizontal. Bud to 4 by 2 mm, narrowly ovoid,

acute. Stipule to 8 by 3 mm, lanceolate, acute,

caducous. Leaves 8-16 by 3.5-9 cm, elliptic to ovate,

frequently irregularin shape,coriaceous, undulate, +

persistently white lepidote beneath; base broadly
cuneate to subcordate; acumen to 1 cm long; nerves

10-12 pairs, prominent beneath, glabrous, frequently

somewhat sinuous, at 45°-55° except at base, some-

times with small glabrous axillary domatia; tertiary

nerves sinuous, slender, scalariform; midrib raised

above, prominently so beneath; petiole 12-22 mm

long, terete. Panicle to 11 cm long, terminal or

axillary, straight, terete, densely somewhat unevenly

shortly pale grey pubescent; singly branched, branch-

lets to 2 cm long, bearing to 6 secund flowers;

bracteoles to 3 by 2 mm, elliptic, acute, sparsely

pubescent, caducous. Flower bud to 8 by 3 mm,

fusiform. Calyx shortly pubescent on parts exposed in

bud; lobes ovate, acute, the inner 2 somewhat shorter,

thinner, than the outer 3; petals crimson at centre,

cream at margins, linear, sericeous on both surfaces.

Stamens 25-33; filaments compressed at base, taper-

ing, sparsely setose; anthers oblong-elliptic,glabrous,
the inner pair of pollen sacs shorter, setose. Ovary and

stylopodium ovoid, pubescent, surmounted by a short

glabrousstyle. Fruit pedicel to 4 by 2 mm, broadening
into calyx. Fruit calyxsparsely pubescent, tomentum

caducous except at base; 3 longer lobes to 11 by 2.5

cm, spatulate, obtuse, c. 1 mm broad above the to 10

by 8 mm ovate thickened prominently saccate base; 2

snorter lobes to 8.5 by 0.9 cm, lorate, acute, similar at

base. Nut to 2 by 1.3 cm, ovoid,densely shortly evenly
buff pubescent; stylopodium to 2 mm long, short,
conical.

Distr. Malesia: Malaya (E. coast: Trengganu to

Johore), Sumatra (Atjeh, West coast south to Bang-

kahulu, Tapanuli; Riouw Distr. and Langkat in E.),

northern Borneo (Ulu Kapuas, Sarawak, Sabah,

Bulungan to W. Kutei).

Ecol. Undulating land in valleys, and on hillsides

on clay rich soil, in Mixed Dipterocarp forest; locally
common.

Vern. Balau hitam (Mai.), rèsak bamban, rèsak

bunga, laru bĕtina,mĕrantihursik, rihir minyak kuyung
(Sumatra), lĕmbasung (Tarakan), mĕlapi bukit

(Kapuas), sĕlangan batu hitam (Sabah).

20. Shorea crassa Ashton, Gard. Bull. Sing. 20

(1963) 271; Man. Dipt. Brun. (1964) 130, f. 13; ibid.

Suppl. (1968) 69, pi. 13 (bark).
Medium-sized to large tree. Twig, panicle, bud,

stipule (outside only; glabrescent within) and petiole
densely shortly tomentose, with minute adpressed

persistent hair tufts; leaf nervation beneath sparsely

so. Twig to 5 by 2.5 mm 0 apically, compressed,
becoming terete and glabrous, sometimes narrowly

evenly cracked; stipule scars c. 2 mm long, cuneate,

pale, ascending. Bud to 6 mm long and broad, ovoid,

compressed, subacute. Stipule to 8 by 4 mm, ovate,

cupped, subacute, fugaceous. Leaves 10-18 by 5-10

cm, elliptic to ovate, pale cream to golden lepidote

beneath; base equal or subequal, cuneate or narrowly

obtuse, occasionally subcordate; acumen to 1 cm

long; nerves 7-11 pairs, prominent,well spaced, at c.

40°-55
c

; tertiary nerves slender, sinuate, densely sca-

lariform; midrib applanateat base, depressed towards

apex, above;petiole3.5-5 cm long, stout. Panicle to 13

cm long, terminal or axillary, terete or somewhat

compressed, ribbed on drying, stout; regularly singly
branched, branchlets to 4.5 cm long, bearing to 12

distichous flowers; bracteoles to 3 mm long, suborbi-

cular, shortly pubescent, caducous. Flower bud to 15

by 3.5 mm, narrowly lanceolate. Calyx pubescent

outside, glabrescent within; lobes broadly ovate,

subacute; outer lobes slightly longer, more obtuse

than inner. Petals cream, pink at base, linear, shortly

pubescent, glabrescent within. Stamens fila-

ments broad at base; tapering, hispid; anthers nar-

rowly oblong, cells tapering, sacs subequal or the

outer slightly larger;appendage toconnective promi-

nent but always shorter than the anther, setose. Ovary
ovoid, glabrous at base, otherwise tomentose; stylo-

podium longer than ovary, cylindrical, tomentose;

style very short, glabrous.Fruit calyxsparselypuberu-
lent towards apex, more densely so towards base; 3

longer lobes to 9 by 2.5 cm, broadly spatulate,

coriaceous, obtuse, c. 8 mm broad above the c. 1.5 by

1.3 cm elliptic shallowly saccate thickened base; 2

shorter lobes to7 by 0.7 cm, narrowly oblong, similar at

base. Nut to 2.5 by 2 cm, ellipsoid, densely shortly cream

tomentose; style remnant stout, tapering, to 8 mm.

Distr. Malesia: Borneo (Sarawak, Brunei, Ulu

Kapuas, ? Puruktjau, sterile collections).

Ecol. Common on deep leached yellow sandy and

sometimes clay soils, on low hills, terraces and

occasionally dry sandstone ridges to 1000 m; mainly

near the coast.

Vera. Sĕlangan batu daun tĕbal (Brun.).

21. Shorea obscura Meijer, Act. Bot. Need. 12

(1963) 333, pi. 6; Meijer & Wood, Sabah For. Rec. 5

(1964) 184, pi. 16 (bark); Ashton, Man. Dipt. Brun.

(1964) 142, f. 13; ibid. Suppl. (1968) 74.

Large tree. Leaf nervation beneath, petiole, twig,

panicle, bud and stipule shortly evenly pale brown

pubescent, almost entirely caducous except on pani-

cle, bud and stipule. Twig c. 1.5-2 mm 0 apically,

terete, slender, becoming glabrous;stipule scars short,
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pale, obscure. Bud 2-4 by 1.5-2.5 mm, ovoid to

falcate. Stipule to 7 by 2.5 mm, oblong, acute,

caducous. Leaves 7-12 by 2.5-5 cm, ovate-lanceolate,

coriaceous, cream lepidote beneath in mature trees,

base cuneate; acumen to 1 cm long, narrow; with or

without small pore-like axillary domatia; nerves 7-9

pairs, curved, rather prominent, at 30°-45°, tertiary

nerves slender,scalariform at 90°; midrib applanateor

slightly raised above; petiole 1.2-2 cm long, slender.

Panicle to 12 cm long, terminal or axillary, + terete;

singly branched, branchlets to 1.5cm long bearing to 5

secund flowers; bracteoles to 3 mm long, ovate-ellip-

tic, acute, puberulent, fugaceous. Flower bud to 6 by 2

mm, lanceolate. Calyx shortly pubescent outside,

glabrous within; lobes ovate, acute, the inner 2

somewhat thinner than the outer 3. Petalsbrightpink,

cream at margin, linear, pubescent outside, puberu-
lent within. Stamens 35-45; filaments compressed at

base, tapering, glabrous; anthers oblong-elliptic, the

inner sacs shorter than the outer; appendage to

connective almost as long as anther, stout, setose.

Ovary and stylopodium ovoid, pubescent but for the

glabrous base, tapering into the short glabrous style.
Fruit calyx shortly sparsely caducously cream pubes-
cent; 3 longer lobes to 10 by 2 cm, spatulate,obtuse, to

5 mm broad above the c. 1 mm broad saccate base; 2

shorter lobes to 5 by 0.5 cm, subacute, narrowly

oblong, similar at base. Nut to 12 by 9 mm, globose to

ellipsoid, shortly buffpubescent, abruptly apiculate.

Distr. Malesia: Borneo (Sarawak N.E. of Rejang

valley, Sabah, S.E. Borneo to Sampit).

Ecol. Local, skeletal shale soils on ridges and steep

hillsides, typically at 600-800 m, but rarely below and

to 1400 m.

Vern. Mĕlapibukit (Kapuas), buntok, bĕnuas (S.E.

Borneo), sĕlangan batu tandok (Sabah), s.b. padi

(Brun.).

22. Shorea lunduensis Ashton, Gard. Bull. Sing. 22

(1967) 284, pi. 29; Man. Dipt. Brun. Suppl. (1968) 73.

Large tree. Twigs and buds shortly evenly fuga-
ceous buff pubescent; leaves glabrous. Twig c. 3 by 2

mm 0 apically, at first compressed, somewhat lus-

trous; stipule scars c. 3 mm long, pale, prominent,

ascending. Bud to 5 by 3 mm, ovoid, acute. Stipules

unknown. Leaves 14-24 by 6-15 cm, large, + broadly

ovate to elliptic; base broadly cuneate to subcordate;

acumen to 1 cm long; nerves 11-15 pairs, obscure

above, prominent beneath, at 40°-55° to the midrib;

tertiary nerves sinuate, densely scalariform; midrib

hardly elevated above, prominent beneath; petiole

2-3.5 cm long, stout. Panicle to 12 cm long, terminal

or axillary, subterete, densely shortly tufted buff

pubescent, singly or doubly branched, branchlets to 3

cm long; bracteoles to 4 by 2 mm, ovate, densely

shortly pubescent, fugaceous. Flowers secund; bud to

10 by 3 mm, narrowly ovoid, with the calyx somewhat

spreading. Calyx sericeous in parts exposed in bud;

sepals narrowly ovate, subacute, the inner 2 smaller,

relatively broader, than the outer 3. Petals cream,

linear, densely pubescent on parts exposed in bud.

Stamens 47-52; filaments compressed, tapering, gla-

brous; anthers oblong, tapering distally, glabrous;

appendage to connective exceeding length of anther,

densely setose. Ovary and stylopodium pyriform,

densely pubescent, crowned by a glabrous columnar

style. Mature fruit unknown; sparsely shortly pubes-
cent at first. Calyx lobes unequal, 3 long and two

short, spatulate, subacute. Nut crowned by a short, c.

1 mm long, apiculus.
Distr. Malesia: Borneo (W. Sarawak).
Ecol. Local, lower slopes of granodioritemoun-

tains to 650 m, and along porphyry dikes in sedimen-

tary areas.

Note. Possibly vicarious with S. collina of E.

coastal Malaya.

23. Shorea falciferoides Foxw. Philip. J. Sc. 13 (1918)
Bot. 189; ibid. 67 (1938) 296; Ashton, Gard. Bull.

Sing. 31 (1978) 37, incl. ssp. glaucescens (MEIJER)
ASHTON. S. balangeran(non Burck) Vidal, Phan.

Cuming. (1885) 97; Rev. PI. Vase. Filip. (1886) 61;

Brandis, J. Linn. Soc. Bot. 31 (1885) 86; Foxw.

Philip. J. Sc. 4(1909) Bot. 508, 516; ibid. 6(1911) Bot.

269; Whitford, Bull. For. Bur. Philip. 10 (1911) 73;
Foxw. Philip. J. Sc. 13 (1918) Bot. 187; Merr. En.

Philip. 3 (1923) 96; Reyes, Philip.J. Sc. 22 (1923) 336;

Sym. Gard. Bull. S. S. 8 (1935) 273; Ashton, Gard.

Bull. Sing. 31 (1978)36.—S. gisok Foxw. Philip. J.

Sc. 67 (1938) 294, pi. 4
— Fig. 77.

a. ssp. falciferoides.

Large tree. Young twig, panicle, petiole, leaf bud

and stipule shortly densely evenly cream pubescent.

Twig c. 2-3.5 mm 0 apically, terete or + compressed
and ribbed, stout, smooth; stipule scars c. 1.5 mm

long, pale, cuneate, horizontal. Bud to 5 by 3.5 mm,

globose to ovoid, subacute, slightly compressed.

Stipules c. 10 by 4 mm, obtuse, fugaceous. Leaves

10-18 by 4.5-8 cm, broadly ovate, chartaceous, pale

cream-brown lepidote beneath; base obtuse to

cuneate, subequal; acumen to c. 8 mm long; nerves

8-11 pairs, slender, well spaced, raised but not

prominent beneath, at c. 40°-50°; tertiary nerves

slender, densely scalariform, at c. 90° to the nerves;

petiole 1.5-2 cm long, stout. Panicle to 4 cm long,

terminal or axillary, ribbed and somewhat com-

pressed; singly branched, branchlets to 1.2 cm long,

bearing to 6 close secund flowers; bracteoles to 3 mm

long, elliptic, shortly pubescent, fugaceous. Flower

bud to 5 by 2.5 mm, small, lanceolate. Calyx densely

pubescent outside, glabrouswithin; lobes suborbicu-

lar, obtuse, subequal. Petals cream, narrowly elliptic,

acute, shortly pubescent on both surfaces. Stamens c.

45; filaments glabrous, applanate at base, tapering
and filiform distally, somewhat gibbous; anthers

subglobose, the 2 outercells slightly larger;appendage

to connective very short on inner anthers, + \ length

of anthers on outer anthers, sparsely shortly setose

but for a single long apical bristle. Ovary and

stylopodium ovoid, densely pubescent, tapering into

the short glabrous style. Fruit calyx sparsely puberu-
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lent, more densely so at the base; 3 longer lobes to 9.5

by 2.2 cm, broadly spatulate,obtuse, with c. 8 by 8 mm

thickened saccate base closely adpressed to the base of

the nut; 2 shorter lobes to 7 by 1 cm, subequal, broad,

tapering to 5 mm broad above the saccate base. Nut c.

15 by 15 mm, broadly ovoid, shortly densely cream-

buff tomentose; style remnantc. 4 mm long, tapering.
Distr. Malesia: throughout the Philippineislands

to Prov. Zambales and Bulacan (Central Luzon) in

the moderately seasonal northwest.

Ecol. In Mixed Dipterocarpforest to 1000 m, more

or less confined to ridge tops in the everwet areas.

Note. Specimens from the more seasonal N.E.

Luzon (S. falciferoides) have more or less smaller

leaves than other Philippine collections (formerly
named S. gisok).

b. ssp. glaucescens (Meijer)Ashton, Gard. Bull. Sing.

31 (1978) 37.— S. glaucescens Meijer, Act. Bot.

Neerl. 12 (1963) 327, pi. 3; Meijer & Wood, Sabah

For. Rec. 5 (1964) 170; Ashton, Man. Dipt. Brun.

(1964) 134, f. 13; ibid. Suppl. (1968)71.
Leaves broadly ovate-falcate, chartaceous, base

subequal; nerves 8-12 pairs, well spaced, raised but

not prominentbeneath; petiole rather stout.

Distr. Malesia: Borneo, except the west and south-

west.

Ecol. Clay rich soils in Mixed Dipterocarpforest to

600 m.

Vern. Sĕlanganbatu daun nipis (Brun.), s. b. laut

(Sabah).

Note. Differs from the type subspecies only in the

leaf characters.

24. Shorea superba Sym. Gard. Bull. Sing. 17 (1960)

491; Ashton, Man. Dipt. Brun. (1964) 146, f. 13; ibid.

Suppl. (1968) 146; MEIJER & WOOD, Sabah For. Rec. 5

(1964) 187, f. 22, pi. 18-19 (habit). — Fig. 9.

Vast, prominently buttressed tree. Twig, panicle,
leaf bud, stipule, petiole and nerves beneath densely

shortly evenly pink-brown pubescent. Twigc. 2.5 by 1

mm 0 apically, compressed and ridged at first,

becoming terete, much branched; stipule scars c. 1.5

mm long, pale, linear, horizontal. Leafbud to 4 by 3

mm, ovoid, compressed, slightly asymmetrical, sub-

acute. Stipule to 12 by 5 mm, ovate-lanceolate,

fugaceous. Leaves 7-12 by 4-7 cm, oblong, thinly

coriaceous, silver to cream lepidote beneath; base

broadly cuneate; acumen 5-10 mm long, broad;

nerves 16-24 pairs, dense, straight, at 50-60 ; midrib

slender, prominentbeneath, depressedabove; tertiary

nerves densely scalariform, slender, + obscure;

petioles 1-1.5 cm long, slender. Panicle to 8 cm long,
terminal or axillary, somewhat compressed and

ribbed; regularly singly branched, branchlets to 2 cm

long,bearing to 8 close secund flowers;bracteoles to 5

mm long, lanceolate, acute, caducous. Flower bud to 7

by 2 mm, lanceolate. Calyx shortly pubescent outside,

glabrouswithin; 3 outer lobes deltoid-ovate,acute; 2

inner lobes smaller, ovate, acuminate, thinner. Petals

cream, linear, shortly tomentose outside, glabrous

within, hardly contorted. Stamens c. 30, subequal;
filaments compressed and broad at base, tapering;
anthers oblong, the outer sacs larger than the inner,

glabrous; appendage to connective short, setose.

Ovary and stylopodium cylindrical to conical, tomen-

tose; style short, glabrous. Fruit calyx puberulent; 3

longerlobes to 6 by 1.2 cm, spatulate,acuteor obtuse,

tapering to a c. 8 by 8 mm elliptic saccate thinly
incrassate base; 2 shorter lobes to 30 by 4 mm linear,

acute, similar at base. Nut to 12 by 7 mm, ovoid,

shortly pubescent; style remnant short.

Distr. Malesia: Borneo (Sarawak N.E. ofBintulu,

Sabah, Tidung, Berau, Sampit; sterile coll.).
Ecol. Fertile clay soils at low altitudes in Mixed

Dipterocarp forest to 600 m.

Vern. Sĕlanganbatu daun halus (Sabah), s.b. tulang

ikan (Brun.).

25. Shorea hypoleuca Meuer, Act. Bot. Neerl. 12

(1963) 329, pi. 4; Meuer & Wood, Sabah For. Rec. 5

(1964) 174, pi. 13; Ashton, Man. Dipt. Brun. Suppl.

(1968) 72, f. 9. — Fig. 78 D-D3.

Large tree. Midrib above, bud and stipule outside

shortly evenly persistently ocherous pubescent, twig

caducously so; twig, midrib above, petiole and leaf

beneath yellowish lepidote. Twig 1.5-2 mm 0 api-

cally, ribbed, becoming terete, smooth; stipule scars

short, falcate, descending. Stipule to 7 by 4 mm,

oblong-ovate, subacute, fugaceous. Leaves 8.5-17 by
3.5-8 cm, ovate to narrowly elliptic, coriaceous,

yellowish lepidotebeneath; margin undulate distally;
base cuneate to obtuse; acumen to 1.5 cm long,

slender; nerves 11-16 pairs, prominent beneath,

straight, oblique at 30°-50°, with small subglabrous

axillary domatia; tertiary nerves slender, scalariform;
midrib depressed above, prominent beneath; petiole
10-16 mm long, rather short, terete. Panicle to 14cm

long, terminal or axillary, ribbed, shortly sparsely

puberulent; singly branched, branchlets to 2.5 cm

long, bearing to 5 secund flowers; bracteoles fuga-

ceous. Flower buds to 10 by 2 mm, fusiform. Calyx

pubescent on parts exposed in bud; lobes ovate; inner

2 subacuminate, smaller than outer 3; outer 3 sub-

acute. Petals pale yellow, linear, pubescent on parts

exposed in bud. Stamens c. 33; filaments glabrous,
broad and compressed at base, tapering abruptly and

filiform distally; anthers elliptic-oblong, glabrous;

appendageto connective as long as anther, setose, the

apical bristles longer and exceeding length of anther;

ovary and stylopodium pyriform, densely pubescent,

crowned by a short glabrous filiform style. Fruit calyx

lobes sparsely puberulent basally, glabrous distally; 3

longer lobes to 8.5 by 1.7 cm, narrowly spatulate,

obtuse, to c. 3 mm broad above the to 10 by 6 mm

narrowly elliptic thickened saccate base; 2 shorter

lobes to 6 by 0.4 cm, subacute, similar at base. Nut to

15 by 10 mm, ovoid, densely evenly pale buff pubes-
cent; stylopodium to 3 mm long, slender.

Distr. Malesia: Northern Borneo (Sarawak,

Sabah, Tidung).

Ecol. Alluvium, undulating land, hillsides below
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300 m, on fertile deep soils in Mixed Dipterocarp
forest.

Vern. Sĕlangan batu kĕlabu.

26. Shorea malibato Foxw. in Elmer, Leafl. Philip.
Bot. 6(1913) 1955; Philip. J. Sc. 13(1918) Bot. 189,pi.

6; ibid. 67 (1938) 298; Merr. En. Philip. 3 (1923) 97;

Sloot. in Merr. PI. Elm. Born. (1929) 203.

Large buttressed tree. Buds, twigs and parts of

perianth exposed in bud caducously pale cream

puberulent, petioles more persistently so; panicles and

ovary persistently so. Twigs c._ 1 mm 0 apically, much

branched, terete, becoming smooth to rugulose,
blackish. Buds to4 by 2 mm, lanceolate-falcate,acute.

Stipules fugaceous, not seen. Leaves 7-12 by 2-5 cm,

elliptic to lanceolate, ± thinly coriaceous; base

broadly cuneate; acumen to 1.5 cm long, tapering,

slender; nerves 11-14 pairs, slender but distinctly
elevated beneath, distinctly depressed above except in

young trees, at 35
c

-50°; tertiary nerves densely scala-

riform, obscure; midrib prominent beneath, obscure

and depressed above; petiole 9-20 mm long, very

slender. Panicles to 8 cm long, slender, terminal or

axillary, pendant, singly or doubly branched. Flower

bud to 5 by 3 mm; sepals broadly ovate, acute.

Stamens 35-37; filaments glabrous; anthers ellipsoid;

appendages prominent, with 1-3 long terminal, and

2-3 shorter lateral setae. Ovary ovoid-conical, style

short. Mature fruit unknown. Fruit subsessile; calyx

lobes unequal, 3 longer lobes c. 5 by 1.3 cm, spatulate,

obtuse, c. 3 mm broad above the c. 5 by 4 mm elliptic
saccate thickened base; 2 shorter lobes c. 25 by 3 mm,

linear, similar at base; nut small, ovoid, apiculate.

Distr. Malesia: Philippines(Mindanao,Leyte and

Luzon).

Ecol. Local in non-seasonal evergreen forests of

lowlands.

Vern. Malibato, yakal (Tayabas, Zamboanga),
guisok, g. amarillo (Camarines), g. madlao (Leyte).

Note. Replacing S. hypoleuca in the Philippines,
from which it differs notably in the number of stamens

and the smaller, less coriaceous leaf with narrowly

channelled nerves above.

27. Shore:! astylosa Foxw. Philip. J. Sc. 13 (1918)

Bot. 188, pi. 5; ibid. 67 (1938)297; Merr. En. Philip. 3

(1923) 96; Ashton, Gard. Bull. Sing. 31 (1978)
37.— S. ciliata (non KING) FOXW. Philip. J. Sc. 13

(1918) Bot. 188; ibid. 67(1938)300.

Large tree. Young twigs and petioles caducous buff

puberulent, panicles and buds persistently so, calyx

thus at first, becoming sparsely so, parts of petals
exposed in bud and ovary densely persistently cream

pubescent. Twigs c. 1 mm 0 apically, slender, much

branched, terete, smooth. Buds small, ovoid; stipules

fugaceous, not seen. Leaves 6.5-12 by 2.5-6.5 cm,

ovate, thinly coriaceous, + lustrous above, glabrous

or ± densely cream lepidote beneath the nerves

excepted; base cuneate toobtuse, subequal; acumento

1.5 cm long, slender, tapering; nerves 8-9 pairs,

slender, somewhat elevated beneath, evident but ±

applanate above as also the midrib, arched and

somewhat sinuate, set at 45°-75°, with + prominent
glabrous pore-like domatia; tertiary nerves densely

scalariform, obscure; petiole 11-25 mm long, long,

slender, geniculate. Panicle to 9 cm long, terminal or

axillary, singly branched; branchlets short, few-flow-

ered. Flower buds to 5 by 3 mm, fusiform; sepals

broadly ovate, acute, subequal;stamens 32, subequal;

filaments compressed, tapering; anthers oblong, gla-

brous, the outercells tuberculate at base; appendages

exceeding anther apex, densely setose; ovary ovoid,

tapering into a prominent stylopodium; style short,

glabrous. Fruit (? immature): Pedicel c. 2 mm long,

slender; 3 longer calyx lobes to 6 by 1.5 cm, spatulate,

obtuse, c. 3 mm wide above the 7 by 4 mm ovate

elliptic saccate thickened base; 2 shorter lobes to 25 by

2 mm, linear, similar at base; nut to 15 by 8 mm,ovoid,

taperinginto a long slender stylopodium.

Distr. Matesia: Philippines (Luzon, Biliran,

Samar, Negros, Mindanao).

Ecol. Local, in Lowland Evergreen Dipterocarp

forest.

Vern. Yacal.

Notes. This and the following species differ princi-
pally in the number of stamens asin the pair S. seminis

and S. sumatrana, and like them occupy geographi-

cally separate ranges.

FOXWORTHY maintained that BS 18575 from

Biliran I. and FB 22788 from Quezon Prov., Luzon

represented a different taxon from the type of S.

astylosa (FB 13271, from Zamboanga,Mindanao); he

compared them with S. ciliata KING of Malaya.

MERRILL was in disagreement and I concur with

MERRILL that they belong to S. astylosa.

The species differs from the Bornean S. domatiosa

ASHTON, with which it is vicarious, principally in

having a prominent stylopodium and c. 32, in com-

parison with 25-30, stamens.

28. Shorea domatiosa ASHTON, Gard. Bull. Sing. 19

(1962) 285, pi. 16; Man. Dipt. Brun. (1964) 131, f. 13;
ibid. Suppl. (1968) 69; Meijer & Wood, Sabah For.

Rec. 5 (1964) 166.

Large tree. Panicle, flowers and stipule outside pale

cream pubescent, domatia fimbriate, parts otherwise

+ glabrous. Twig c. 1.5 mm 0, much branched

slender, terete, frequently wrinkled or compressed

when dried, smooth; stipulescars short, pale, horizon-

tal, obscure. Bud c. 4by 2 mm,ovoid, acute. Stipulesc.

6 by 2.5 mm, ovoid, narrowly obtuse, caducous.

Leaves 6.5-10 by 3-7 cm, broadlyovate to obovate, ±

chartaceous, cream lepidote onundersurface only in

fully mature and old tree; base obtuse or subcordate;

acumen to 8 mm long; nerves 8-12 pairs, slender,

curved, set at 45°-65°, with prominent axillary pore-

like fimbriate domatia;tertiary nerves slender,densely

scalariform, sinuate; midrib prominent beneath;

petiole 1.5-2.5 cm long, slender, long, geniculate with

the distal half swollen. Panicle, bracts and bracleoles

unknown. Bud to 1.3 by 4 mm, fusiform. Calyx

shortly pubescent outside, glabrous within; 3 outer
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lobes broadly ovate, subacute, 2 inner lobes narrowly
ovate, acute. Petals linear, obtuse, hardlycontorted in

bud, sparsely pubescent on parts exposed in bud,

elsewhere glabrous. Stamens c. 25-30; filaments

applanate towards base, tapering; anthers broadly

oblong, the inner 2 pollen sacs shorter than the outer

2, with sparsely setose apices; appendage j as long as

anther, stout, densely setose. Ovary ovoid, densely

tomentose except at base; stylopodium times as

long as ovary, very long, pubescent towards base,
elsewhere glabrous. Fruit calyx glabrous; 3 longer

lobes to 13 by 3 cm, broadly spatulate, obtuse, to 8

mm broad above the to 1.8 by 1.6 cm elliptic saccate

thickened base; 2 shorter lobes to 7 by 1.2 cm,

narrowly spatulate, with similar base. Nut 8.5 by 2.5

cm, ovoid, densely shortly pale cream pubescent; style
remnant to 1 cm long, filiform.

Distr. Malesia: N.E. Borneo (Rejang valley north-

eastwards to S.W. and S.E. Sabah and Nunukan).
Ecol. Scattered on clay soils in Mixed Dipterocarp

forest below 600 m.

Vern. Sĕlangan batu lobangidong.

1b. Subsection Barbata

Sym. ex Ashton, Gard. Bull. Sing. 20 (1963) 266; Man. Dipt. Brun. (1964)
166.— Barbata group Sym. J. Mai. Br. R. As. Soc. 79 (1941) 162. — Fig. 82.

Flower buds subglobose. Petals cream, short, elliptic-oblong, obtuse, connate

at base on falling. Appendages and apices of outer anther cells densely setose.

Distr. Peninsular Burma and Thailand to Malesia: Sumatra, Borneo.

Ecol. Scattered in lowland forests below 1500 m.

29. Shorea glauca KING, J. R. As. Soc. Beng. 62, 2

(1893) 117; Brandis, J. Linn. Soc. Bot. 31 (1895) 102;

Ridl. Fl. Mai. Pen. 1 (1922) 223; Heyne, Nutt. PI. ed.

1,3(1917)300; ibid. ed. 2(1927) 1118, 1121;Foxw.

Mai. For. Rec. 3(1927)64; ibid. 10(1932)232;Burk.
Diet. (1935) 2010; Sym. Mai. For. Rec. 16(1943) 15, f.

6, 10.

Medium-sized or large tree. Parts of petals exposed

in bud, ovary and panicles densely persistently evenly

ocherous pubescent, sepals thus at first, becoming
sparsely so in fruit; twigs, stipules outside, petiole,

midrib above and leaves beneath persistently cream

lepidote. Twig c. 1 mm 0 apically, terete, becoming
smooth, pale brown. Leaves 6-15 by 2.3-9 cm, ovate

to lanceolate, thin; margin undulate; base cuneate;

acumen to 2 cm long, slender, tapering, nerves 7-10

pairs, slender, hardly raised beneath, arched, at

50°-70° to the midrib; secondary nerves slender,

scalariform,obscure; midrib applanateabove, slightly
elevated beneath; petiole 10-20 mm long, slender,
terete. Panicles to 7 cm long, slender, lax, terminal or

axillary, terete or compressed; singly or doubly

branched, branchlets bearing to 8 secund flowers;
bracteoles short, linear, fugaceous. Flower bud to 3 by

3 mm, globose; sepals broadly ovate, the 3 outer

somewhat larger, acute, the inner 2 subacuminate;

stamens c. 60, subequal; filaments broadlycompressed

at base, tapering; anthers lorate-oblong, barbate at

base and apex, appendages not exceeding anthers,

very short, villous; ovary ovoid, style short, broadly

cylindrical. Fruit pedicel to 1 by 1 mm. 3 outer calyx
lobes to 7 by 1.8 cm, spatulate, obtuse, c. 5 mm wide

above the to6 by 5 mm ovate, saccate thickened base;

2 shorter lobes to 5 by 1 cm, otherwise similar. Nut to

1.5 by 1.5 cm, broadly ovoid, shortly apiculate.

Distr. Peninsular Thailand, and in Malesia:

Malaya, west coast Sumatra (from Painan to Atjeh),
Simalur I.

Ecol. Local, but often semi-gregarious, on hills,

especially rocky slopes and ridges, generally near the

coast, to 600 m.

Vern. Damar laut daun bĕsar, rèsak, r. remenia.

terbak, selimbar. damar laut kuning, tĕngkawang.

Note. Flowering specimens, without which the

species cannot always be distinguishedwith certainty

from S. materialis and S. falcifera in subsect. Shorea,

are unknown from east coastal Malaya, east coastal

Sumatra and Riouw, and it seems unlikely that it

occurs there in spite of earlier reports (e.g. Syming-

ton).

30. Shorea laevis Ridl. Fl. Mai. Pen. 1 (1922) 232;

Heyne, Nutt. PI. ed. 2 (1927) 1121; Foxw. Mai. For.

Rec. 10(1932) 179; Sym. Mai. For. Rec. 16(1943) 18,

f. 6, 12; Browne, For. Trees Sarawak & Brunei (1955)

169; Ashton, Man. Dipt. Brun. (1964) 139, f. 13, pi.

33 (habit), 35 (stem-base); ibid. Suppl. (1968)73, f. 9;
Meijer& Wood, Sabah For. Rec. 5 (1964) 178, pi. 12a

(habit),pi. 14a (stem), f. 20; Ashton, Gard. Bull. Sing.

31(1978)38.—S. ciliata (non King) Ridl. Agr. Bull.

Str. & F.M.S. 4 (1905) 63; Foxw. Mai. For. Rec. 1

(1921) 69; ibid. 3 (1927) 66; ibid. 8 (1930) 19;

Edwards, Mai. For. Rec. 9 (1931) 142.— Hopea

laevifolia PARIJS in Fedde, Rep. 33 (1933) 244. S.

laevifolia ENDERT, Tectona 28 (1935) 292; BROWNE,

For. Trees Sarawak & Brunei (1955) 171. S. roger-

siana Raizada & Smitinand, Thai For. Bull. Bot. 1

(1954)7.

Vast, prominently buttressed tree. All vegetative

parts epilose. Twig c. 1 mm 0 apically, much

branched, slender, terete, smooth; stipule scars small,

obscure. Budc. 3.5 by 1.5 mm, narrowly ovoid. Stipule

to 8 by 2 mm, narrowly lanceolate, acute, fugaceous.
Leaves 6.5-10 by 2.5-4 cm, narrowly ovate-lanceo-

late; falcate, thinly coriaceous, cream lepidote

beneath in mature trees; base subequal, broadly
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Fig. 82. Flower details in Shorea sect. Shorea subsect. Barbata SYM. ex ASHTON. All x 10. Sepals drawn from

inside. — S. ladiana ASHTON. A. Bud, A1. outer sepal, A2. inner sepal, A3, androecium, A4. three stamens and

pistil, A5. stamen from inside.
— S. asahii ASHTON. B. Stamens and pistil, B1. stamen from inside. —S.

maxwelliana KING. C. Bud, C1. outer sepal, C2. inner sepal, C3. stamens and pistil. C4. stamen from

inside. — S. biawak ASHTON. D. Bud, D1. outer sepal, D2. inner sepal, D3. stamens and pistil (A Rosli 15025, B
bb. 35219, C KEP 69917, D S 28778)
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cuneate; acumen to 2 cm long, slender; nerves 11-14

pairs, slender, coriaceous, dense, curved, at c. 50°-60°,

unraised on either surface as also the midrib; tertiary

nerves slender, densely scalariform, diagonal to

nerves; petiole 1-1.5 cm long, slender, geniculate.

Panicle to 12 cm long, terminal or axillary, slender,

terete, shortly persistently pale cream grey pubescent,
+ glabrescent; singly or doublybranched, branchlets

to 3 cm long, bearing to 9 distichous flowers; brae-

teoles to 2 mm long, linear, pubescent, fugaceous.
Flower bud to 2mm long, globose. Calyx shortly pale

cream-brown tomentose outside, glabrous within; 3

outer lobes ovate-deltoid, subacute; 2 inner lobes

smaller, suborbicular. Petals small, oblong, shortly

pubescent on parts exposed in bud. Stamens c. 50;

filaments slender, tapering, sparsely barbate towards

the apex; anther oblong, the longer, outer, sacs

barbate at base and apex; appendage to connective

small, barbate. Ovary and stylopodiumsmall, conical,

densely buff tomentose, crowned by a short glabrous

style. Fruit calyx shortly buff pubescent on both

surface; 3 longer lobes to 6.5 by 1 cm, oblong,
chartaceous, slightly broader at the obtuse apex,

untapering but saccate and adpressed to the nut at the

base; 2 shorter lobes to 4 by 0.5 cm, subacute,

otherwise similar. Nut to 1.5 by 0.9 cm, ovoid, shortly

densely evenly buff pubescent; style remnant to 4 mm

long, tapering, frequently bent over.

Distr. Peninsular Burma and Thailand (Pattani); in

Malesia: Malaya, N. Sumatra (Atjeh), Borneo.

Ecol. Widespread, often common and even gregar-

ious on skeletal or dry soils on ridges in Hill Diptero-

carp forest, typically at 200-1000 m, but sometimes

lower.

Vern. Kumas, k. mèrah, k. hitam, sĕlimbar, damar

laut kuning (Mai.), mikai (Sar.), sĕlangan batu kumus

(Sabah), pĕnyau (W. Borneo), bangkirai tanduk, b.

lampong, mĕrenting, tĕnggelanmĕnpelam,gĕlam (S.E.

Borneo), bĕnuas, b. layang (S. Borneo).

31. Shoreaasahii Ashton, Gard. Bull. Sing. 19(1962)

279. pi. 13; Man. Dipt. Brun. (1964) 128, f. 13; ibid.

Suppl. (1968) 68; MEIJER & WOOD, Sabah For. Rec. 5

(1964) 163. — Fig. 82 B-Bl.

Medium-sized tree. Young parts at first shortly

pubescent, otherwise glabrous but for panicles and

flowers. Twig c. 0.7 mm 0 apically, slender, terete;

stipule scars small, horizontal, obscure. Bud c. 1.5 by

1.0 mm, falcate, small. Stipule to 5 mm long, narrowly

deltoid, fugaceous. Leaves 6-10 by 3-5 cm, ovate,

coriaceous, lustrous; base broadly cuneate, subequal;

acumenc. 1 cm long, narrow; nerves 6-7 pairs, arched,

slender, at c. 60°; midrib unraised on either surface,

indistinct; tertiary nerves scalariform, dense, very

slender and obscure, at 90° to midrib or slightly

ascending though at 90° to the nerves nearer the

margin;petiole c. 1 cm long, slender. Panicle to 2 cm

long, terminal or axillary, slender, terete, straight,

densely shortly cream tomentose; singly branched,
branchlets to 7 mm long, short, zig-zag, bearing to 4

close secund flowers; bracteoles to 2 mm long,

elliptic, acute, puberulent, fugaceous. Flower bud to 2

mm long, globose. Calyx shortly pubescent outside,

glabrous within; 3 outer lobes ovate-deltoid, sub-

acute; 2 inner lobes smaller, relatively broader, ovate,

less acute. Petals elliptic-oblong,acute,shortly pubes-

cent outside, puberulent within. Stamens c. 30; fila-

ments broad at base, abruptly tapering, filiform and

sparsely barbate distally; anther narrowly oblong, 2

outer sacs larger, sparsely barbate apically; appen-

dage to connective up to 2 times length of anther,

stout, barbate towards apex. Ovary and stylopodium

ovoid, densely pubescent, tapering into the short

slender glabrousstyle. Fruit calyx lobes to 4 by 4 mm,

subequal, ovate, subacute, sparsely buff pubescent,

adpressed to nut. Nut to 11 by 6 mm, oblong-ovoid,

acute, densely buff pubescent.
Distr. Malesia: N.W. Borneo (Kapuas valley;

Rejang valley to Brunei).

Ecol. Local, on shale spurs below 850 m in Mixed

Dipterocarp forest.

Vern. Tĕkam padi (Iban), kumus bukit (Mai.).

32. Shorea micans Ashton, Gard. Bull. Sing. 31

(1978) 38.

Medium-sized tree. Panicles and nut densely

greyish puberulent, fruit calyx sparsely so, other

known parts glabrous. Twig c. 1 mm 0 apically,

slender, much branched, smooth, terete. Buds minute;

stipules not seen. Leaves 5-10 by 1.8-4.7 cm, ovate-

lanceolate, thinly coriaceous, lustrous on both sur-

faces; margin narrowly subrevolute; base broadly

cuneate, + unequal; apex to 1.3 cm caudate; nerves

7-8 pairs, very slender, slightly elevated beneath, +

applanate above, at 50°-55°; tertiary nerves obscure,

scalariform; midrib slender, evident and slightly ele-

vated on both surfaces; petiole 7-12 mm long, rather

short, very slender. Panicle to 7 cm long, terminal or

subterminal axillary, slender, shortly branched.

Flowers unknown. Fruit pedicel c. 1 mm long, slender;
3 longer calyx lobes to 5 by 1.5 cm, spatulate, obtuse,

c. 4 mm broad above the to 8 by 7 mm elliptic saccate

thickened base; 2 shorter lobes to 25 by 4 mm,

narrowly spatulate, acute, similar at base; nut to 19 by
7 mm including the prominent slender apiculus,

ovoid.

Distr. Malesia: N.E. Borneo (once collected north

of Sandakan).

Ecol. On ultrabasic rock in lowlands.

Note. Differing(in the absence of flowering collec-

tion) from S. asahii only in the fruit sepals.

33. Shorea ladiana Ashton, Gard. Bull. Sing. 19

(1962) 295, pi. 21; Man. Dipt. Brun. (1964) 138, f. 13;
ibid. Suppl. (1968) 73. — Fig. 82 A-A5.

Small to medium-sized tree. Young twig and

petioles shortly puberulent, bud and panicle grey

tomentose, vegetative parts otherwise glabrous. Twig
1.5-2 mm 0 apically, terete, much branched, smooth

to rugulose; stipule scars small, slightly descending,
obscure. Bud c. 1 by 0.5 mm, small, conical. Stipule
unknown. Leaves 10-14 by 4.5-7.5 cm, coriaceous,



Flora Malesiana [ser. I, vol. 92464

lustrous, ovate; base subequal to equal, obtuse or

broadly cuneate; acumen 1-1.5 cm long; nerves 5-6

pairs, prominent beneath,well spaced, arched, set at c.

40°-50°; tertiary nerves slender, indistinct, densely

scalariform, at 90°; marginusually narrowly revolute;

petiole 1-2.2 cm long. Panicle to 15 cm long, terminal

or to 2-axillary, somewhat compressed, straight, lax,

shortly persistently pale cream-grey pubescent; singly

or doubly branched; branchlets to 8 mm long, short,

zigzag, bearing to 9 close secund flowers; bracteoles to

4.5 mm long, ovate-deltoid, acute, shortly pubescent,

fugaceous. Flower bud to 1.5 mm 0, globose (only

young bud known). Calyx denselypuberulentoutside,

glabrous within; sepals ovate, subequal. Petals

broadly elliptic. Stamens 30-35; filaments short,

tapering; anthers oblong, the outer sacs the larger,

shortly barbate apically; appendage to connective

longer than anther, long barbate. Ovary and stylopo-
dium ovoid, densely pubescent, with short glabrous

style. Fruit pedicel to 3 mm long, slender,puberulent.

Calyx shorter than nut, the 5equal lobes c. 8 mm long

and broad, broadly ovate, puberulent, subacute,

thickened, shallowly saccate, closely adpressed to the

nut. Nut to 1.7 by 1.4 cm, obovoid-globose, densely

shortly buff pubescent, abruptly tapering to the c. 1

mm long narrow acute style remnant.

Distr. Malesia: Borneo (Sarawak, Brunei).

Ecol. Local, deep yellow sandy soils in Mixed

Dipterocarp forest on low hills to 300 m.

Vern. Sĕlangan batu kilat.

34. Shorea biawak Ashton, Gard. Bull. Sing. 19

(1962) 281, pi. 14; Man. Dipt. Brun. (1964) 129, f. 13,

pi. 37 (bark); ibid. Suppl. (1968)68; Meijer, & Wood,

Sabah For. Rec. 5 (1964) 165. — Fig. 82 D-D3.

Small tree. Young twig, panicle, leaf bud and

petiole shortly pale buff pubescent, persistent on

panicle and leaf bud. Twig to 1 mm 0 apically,

slender, terete, much branched, smooth or striated.

Bud to 1 mm long, small. Stipule unknown. Leaves

6-10 by 2.5-4.5 cm, obovate, thinly coriaceous; base

obtuse or broadly cuneate; acumen to 1.5 cm long,
narrow to caudate; nerves 5-6 pairs, slender, slightly
raised beneath, slightly depressed above, arched, at

50°-60°, with small puberulent axillary domatia;

tertiary nerves obscure, scalariform at c. 90°; midribs

slightly raised beneath, slightly raised or applanate

abo\e;petiole7-10 mm long, slender. Panicle to 14cm

KING.a. Habit, b. fruit, both x ½, c. venation,enlarged( a S 29235, b-c SAN 1 6988)Fig. 83. Shorea maxwelliana
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long, terminal or 1-axillary, terete; singly branched,

branchlets to 6 mm long, short, ± secund, bearing to6

close secund flowers; bracteoles to 2 mm long, ovate,

acute, puberulent, fugaceous. Flower bud to 1.5 mm

long, globose. Calyx shortly puberulent outside,

glabrouswithin; lobes broadly ovate, acute, subequal,

the inner 2 slightly shorter and relatively wider,

thinner. Petals elliptic, obtuse, puberulent outside,

glabrous within. Stamens c. 35; filaments slender,

tapering, glabrous; anthers narrowly oblong, sparsely
barbate apically, tapering, the 2 outersacs the larger;

appendage to connective somewhat shorter than

anther, densely barbate. Ovary and stylopodium ovoid

to pyriform, densely pubescent, crowned by a short

glabrous style. Fruit calyx lobes to 7 by 9 mm,

subequal, shorter than nut, suborbicular,obtuse, thin,

closely adpressed to nut, shortly persistently buff

puberulent. Nut to 1.3 by 1 cm, subglobose, obtuse,

densely pale buff pubescent; style remnant to 1.5 mm

long.

Distr. Malesia: Borneo (Rejang valley to S

Sabah).

Ecol. Local, clay ridges below 600 m, in Mixed

Dipterocarp forest.

Vern. Rèsak biawak (Brun.), sĕlangan batu buaya

(Mai.).

Note. Forming, with S. maxwelliana, a pair similar

to S. asahii and S. micans, and differing from the

following species principally in the fruit, though also

in the androecium.

35. Shorea maxwelliana KING, J. R. As. Soc. Beng.

Sc. 62, 2 (1893) 114; Brandis, J. Linn. Soc. Bot. 31

(1895) 86; Ridl. Fl. Mai. Pen. 1 (1922) 227; Foxw.

Mai. For. Rec. 3 (1927) 35; ibid. 10(1932) 194; Sym.

Gard. Bull. S. S. 7 (1933) 146, pi. 44; ibid. 8 (1934) 28;
ibid. 9 (1938) 325, 326; Mai. For. Rec. 16 (1943) 21, f.

5B, 6, 14; Browne, For. Trees Sarawak & Brunei

(1955) 169; Ashton, Man. Dipt. Brun. (1964) 141, f.

13, pi. 36 (bark); ibid. Suppl. (1968) 74; Meuer &

Wood, Sabah For. Rec. 5 (1964) 182, t. 15, f. 21. — S.

utilis King, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 119;

Brandis, J. Linn. Soc. Bot. 31 (1895) 81; Ridl. Agr.
Bull. Str. & F.M.S. 1 (1901) 58; Fl. Mai. Pen. 1 (1922)

230; Heyne, Nutt. PI. ed. 1, 3 (1917) 310; ibid. ed. 2

(1927) 1126; Foxw. Mai. For. Rec. 3 (1927) 65; ibid.

10 (1932) 177; Burk. J. Str. Br. R. As. Soc. 81 (1920)

69, fig.; ibid. 86 (1922) 281. S. barbata Brandis, J.

Linn.Soc. Bot. 31 (1895) 81; Ridl. Agr. Bull. Str. &

F.M.S. 1 (1901) 59; J. Str. Br. As. Soc. 54(1909) 23; Fl.

Mai. Pen. 1 (1922) 230; Foxw. Mai. For. Rec. 1 (1921)

68; ibid. 3 (1927) 68; ibid. 10 (1932) 178.—,S. ciliata

(non King) Ridl. Agr. Bull. Str. & F.M.S. 4 (1905)

63.— S. alba RIDL. J. Str. Br. R. As. Soc. 82 (1920)

171; Fl. Mai. Pen. 1 (1922) 230. Balanocarpus

ovalifolius RIDL. J. F.M.S. Mus. 10 (1920) 130, p.p.',

Fl. Mai. Pen. 1 (1922) 247, p.p. Fig. 82 C-C4,

83.

Tall, prominently buttressed tree. Vegetative parts

glabrousbut for the shortly pubescent to glabrescent

buds and stipules. Twig c. 0.7 mm 0 apically, slender,

much branched, smooth; stipule scars minute, short,
obscure. Bud c. 1 mm long and broad, minute, globose
to conical. Stipule to 4 mm long, puberulent on both

surfaces, linear, fugaceous. Leaves 6-10 by 2. cm,

coriaceous, ovate-lanceolate, sometimes sparsely

cream lepidote beneath; base obtuse or broadly

cuneate; apex to2 cm long caudate;nerves 8-10pairs,

slender; midrib elevated beneath, depressed above, at

c. 40°-50°, well spaced, curved, with or without

minute axillary domatia;tertiary nerves very slender,

scalariform, at 90°; petiole 0.7-1 cm long, slender.

Panicle to 5 cm long, terminal or to 3-axillary, terete,

straight, shortly evenly buff pubescent; singly

branched, branchlets to 1.3 cm long, short, bearing to

6 close secund flowers; bracteoles to 1.5 mm long,

elliptic, puberulent, fugaceous. Flower bud to 2.5 mm

long, globose. Calyx shortly pubescent outside, gla-

brous within. Stamens c. 30; filaments broad at base,

tapering gradually to anther, glabrous; anther nar-

rowly oblong, outer cells larger, barbate apically;

appendageto connective as long as anther, barbate at

apex. Ovary and stylopodium ovoid to pyriform,

densely pubescent; style glabrous, short. Fruit calyx

± puberulent,more densely so towards base; 3 longer

lobes to 10 by 1.5 cm, spatulate, obtuse, to 4 mm

broad above the to 1.5 by 1 cm elliptic somewhat

thickened prominently saccate base; 3 shorter lobes to

6 by 0.6 cm, otherwise similar. Nut to 2 by 1.5 cm,

ovoid, tapering, apiculate, densely buff pubescent.

Distr. Malesia: Malaya (Penang and Trengganu

southwards), Sumatra (Atjeh, West Coast, Lam-

pong), Borneo.

Ecol. Widespread, sometimes common, in Mixed

Dipterocarp forest in low hills on well drained

clay-rich soils to 700 m.

Vern. Damar laut daun kĕchil, kumus hitam, chĕn-

deras, chĕngal batu, rèsak, r. hitam, balau,sĕngkaw-

ang, damar laut kuning (Mai.), sĕlangan batu asam

(Sabah), pakit (W. Borneo), tĕkam tĕgelam (Iban,

Tidung),rikir, r. minyak, r. sĕga, damar bintang, rèsak

tanduk (Sumatra).

2. Section Pentacme

(DC.) ASHTON, Gard. Bull. Sing. 31 (1978) 38. —
Pentacme A. DC. Prod. 16, 2

(1868) 626; KING, Ann. R. Bot. Gard. Calc. 5,2 (1896) 151; BRANDIS, J. Linn.Soc.

Bot. 31 (1895) 72; Foxw. Mai. For. Rec. 10 (1932) 154; SYM. Mai. For. Rec. 16

(1943) 104, f. 63 (map), 64-66. — Fig. 84.
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Flowers large, cream, ovoid, on lax spreading racemes. Petals broadly elliptic,
ovate, hardly contorted, falling separately. Stamens

_ .

15, in 3 verticils; filaments

short, applanate, tapering; anthers linear, glabrous, with 4 pollen sacs each

prolonged and tapering apically into a prominent awn at least as long as the

stoutly acicular ± recurved appendage. Ovary ovoid, style filiform. Stipules and

bracts fugaceous, small. Leaf
,

with scalariform tertiary nerves; midrib raised,
evident, above. Bark surface V-section fissured. Wood anatomy and properties
widely divergent between S.E. Asia and Philippine species.

Distr. One species in seasonal S.E. Asia and Malesia: Malaya, and one in the Philippines.
Ecol. See under the species.
Note. S. siamensis differs from the Philippine species in having a hard heavy durable wood anatomically

similar to that in sect. Shorea; in the Philippine species the wood is soft, light and unsuitable for exterior work.

36. Shorea siamensis MIQ.Ann. Mus. Bot. Lugd.-Bat.
1 (1864) 214; DC. Prod. 16,2 (1868) 631; WALP. Ann.

7 (1868) 379; DYER, Fl. Br. Ind. 1 (1874) 304; RYAN &

KERR, J. Siam Soc. 8 (1911) 7, 15, 35, t. 1-4; ASHTON,

Gard. Bull. Sing. 31 (1978) 39. Hopea suavaWALL.

[Cat. (1828) n. 959, nomen] ex A. DC. Prod. 16, 2

(1868) 635. Pentacme suavis A. DC. Prod. 16, 2

(1868) 626; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 72;
Indian Trees (1906) 68; GAMBLE, Man. Ind. Timb.

(1922) 77; TROUP, Silv. Ind. Trees 1 (1921) 145; CRAIB,

Fl. Siam. Enum. 1 (1925) 145; GILO in E. & P. PH.

Fam. ed. 2, 21 (1925) 259; SMITINAND, Thai For. Bull.

1 (1954) 9, 10, 24. Pentacme siamensis (MIQ.)

KURZ, J. R. As. Soc. Beng. Sc. 39, 2 (1870) 66; Fl.

Burma 1 (1877) 119; PIERRE, For. Fl. Coch. 3 (1889) t.

225-227, incl. var. laevis Pierre et var. suavis (DC.)

Pierre; Heim, Rech. Dipt. (1892) 56; Bot. Tidsskr. 25

(1902) 46; Brandis & Gilg in E. & P. Pfl. Fam. ed. 1,

3, 6 (1895) 263, fig.; Guerin, Fl. Gen. I.-C. 1 (1910)

379, 385, fig.; Craib, Fl. Siam. Enum. 1 (1925) 145;
Gilo in E. & P. Pfl. Fam. ed. 2, 21 (1925) 238; Foxw.

Mal.For.Rec.8(1930)15,35;ibid. 10(1932) 155,pi. 2

(seedlings); Burk. Diet. (1935) 1690; Sym. Mai. For.

Rec. 16(1943) 105, f. 64-66. — S. bracteata PIERRE ex

LANESSAN, PI. Util. Colon. Fr. (1886) 301. S.

mekongensis PIERRE ex LANESSAN, I.e.-S. suavis

PIERRE ex LANESSAN, I.e. ■— 5. tomenlosa (non Miq.)

Pierre, For. Fl. Coch. 3 (1889) sub t. 225

syn. Pentacme malayana

in

King,J. R. As. Soc. Beng.

Sc. 62, 2 (1893) 107; Bruhl & King, Ann. R. Bot.

Gard. Calc. 5, 2 (1896) 151, t. 184; Ridl. Agr. Bull.

Str. & F.M.S. 1 (1901) 62; Fl. Mai. Pen. 1 (1922) 220;

Craib, Fl. Siam. Enum. 1 (1925) 145.— Pentacme

tomentosa CRAIB, Kew Bull. (1915) 423; Fl. Siam.

Enum. 1 (1925) 145.

Small gnarled, ± shortly deciduous tree (in Male-

sia). Youngcalyx, twigs and paniclecaducous puberu-
lent, otherwise glabrous (in Mai.)- Twigs 3-5 mm 0

apically, terete, smooth; stipule scars short, pale. Bud

small, ovoid, acute; stipule to 18 by 7 mm, ovate-fal-

cate, fugaceous. Leaves 9-12 by 6-13 cm (smaller if

subtending panicles), broadly ovate-oblong, charta-

ceous; base deeply cordate to cuneate (if subtending
panicles); acumen to 1 cm long, short, broad; nerves

13-16 pairs, slender but prominent beneath, barely
elevated above as also the midrib, arched, the basal

pair with prominent lateral branchlets; tertiary nerves

remotely scalariform, sinuate, slender but typically
prominently elevated beneath;petiole 3-5 mm long, c.
2 mm 0, straight. Panicle to 14 mm long, terminal or

axillary, lax, peduncle stout at base; irregularly

branched, branchlets to 7 cm long, bearing a few +

secund flowers. Anthesis directly following leaf fall;
bud to 15 by 6 mm, large, ellipsoid; sepals narrowly

ovate, prominently slender, acuminate, subequal;

petals broadly elliptic, glabrous (in Mai.); stamens 15.

subequal; filaments lorate, slightly tapering; anther

cells linear, extended apically beyond the connective

into prominent tapering horns c. 3
their length;

appendages acicular, glabrous, c. \ length of anthers;

ovary narrowly ovoid, taperinginto a stoutly colum-

nar style c. twice its length and exceeding the stamens

at anthesis. Fruit pedicel to 5 by 3 mm, broadening
into the receptacle; 3 longer calyx lobes to 12 by 1.3

cm, narrowly spatulate, narrowly obtuse, c. 4 mm

broad above the to 8 by 7 mm elliptic saccate

thickened base; 2 shorter lobes to 7 by 0.5 cm, lorate,

subacute, similar at base. Nut to 20 by 12 mm, ovoid,

tapering into an up to 8 mm long prominent acicular

style remnant.

Distr. Burma, Indochina and Thailand south to

Malesia: N.W. Malaya(Langkawi and oncein Perlis).

Ecol. A tree ofDry Dipterocarp forests,especially

on skeletal soils and overlying granite; occurring
scattered onrocky headlands in Malaya.

Vern. Tĕmak batu, tĕmak, mĕranti tĕmak.

Note. Varying greatly in the distribution and

density of the tomentum, reduction of which is

roughly correlated with increasing humidity of cli-

mate or soil. The species Pentacme malayana (leaf

glabrescent) and P. tomentosa (both surfaces of leaf

tomentose) were distinguished from P. siamensis

(=suavis) with tomentose leaf undersurface, but the

continuous variation which exists in nature suggests

merely ecotypic differentiation in panmictic popula-

tions.

37. Shorea contorta VIDAL, Sinopsis (1883) 15,1.15E;
Rev. PI. Vase. Filip. (1886) 61; BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 88; MERR. Philip. J. Sc. 1 (1906) Suppl.

98; ASHTON, Gard. Bull. Sing. 31 (1978) 40. —
Pen-

tacme contorta (VIDAL) MERR. & ROLFE, Philip. J. Sc.
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3 (1908) Bot. 115; Merritt, Bull. Bur. For. Philip. 8

(1908) 48; Whitford,Philip. J. Sc. 4 (1910) Bot. 703;

Bull. Bur. For. Philip. 10 (1911) 61; Foxw. Philip. J.

Sc. 4 (1910) Bot. 511; ibid. 6 (1911) Bot. 266; ibid. 13

(1918) Bot. 186; ibid. 67 (1938) 287; Merr. En. Philip.
3 (1923) 95; Reyes, Philip. J. Sc. 22 (1923) 332. — Pen-

tacme paucinervis BRANDIS, J. Linn. Soc. Bot. 31

(1895) 73.
— Pentacme mindanensis Foxw. Philip. J.

Sc. 13(1918) Bot. 185; ibid. 67(1938)289;Merr.En.

Philip. 3 (1923) 95; Reyes, Philip. J. Sc. 22 (1923)

332. — Fig. 84.

Medium-sized, sometimes large evergreen V-fis-

sured buttressed tree. Panicle, parts ofpetals exposed

in bud, ovary and leaf buds densely persistently pale
brown puberulent, twigs, petioles and calyx outside

caducously so. Twig c. 2 mm 0 apically, terete or +

ribbed; stipule scars short, descending.Leafbuds to 6

by 3 mm, lanceolate; stipules fugaceous. Leaves 9-29

by 5.5-11 cm, ovate to lanceolate, thinly coriaceous;

base subequal, obtuse or rarely cordate (subpeltatein

young trees); apex broadly to 1 cm long acuminate;

nerves 5-8(-9) pairs, slender but prominentbeneath,

distant,arched, + applanate above asalso the midrib,

set at 45°-70°; tertiary nerves densely scalariform,

slender, hardly elevated on either surface; petioles

20-33 mm long, slender. Panicles to 22 cm long (if

terminal), to 14 cm long (ifaxillary), singly or doubly

branched; branchlets to 4 cm long. Flower buds to 8 by
4 mm, ovoid, lanceolate; sepals ovate, obtuse, the

outer 3 somewhat the larger; petals broadly oblong-

elliptic, acute; stamens 15, subequal; filaments short,

broad, applanate; anther cells linear, subequal, pro-

longed into prominent distal horns c. 5
their length

and as long as the stout appendage; style columnar,c.

thrice length of ovary. Fruit shortly pedicellate; 3

longer calyx lobes to 12 by 3 cm, spatulate, obtuse,

tapering toc. 8 mm wide at the incrassate saccate base;
2 shorter lobes to9 by 1.5cm, otherwise similar;nut to

35 by 15 mm, narrowly ovoid, apiculate.

Distr. Malesia: throughout the Philippines.

Ecol. Common, often semi-gregariousin more or

less seasonal Semi-evergreen Dipterocarp forests in

the lowlands, uncommon in everwet areas.

Vern. Malaanonan, lauan.

Note. Leaves of Mindanao and some other speci-

mens in the non-seasonal areas are usually longer

leaved, and formerly named Pentasacme mindanensis

(cf. S. falciferoides, S. polysperma).

3. Section Neohopea

ASHTON, Gard. Bull. Sing. 20 (1963) 266; Man. Dipt. Brun. (1964) 116. — Fig. 85.

Flower small, cream, bud globose. Petals broadly elliptic, falling separately.
Stamens 15, in 3 verticils; filaments stout, short, compressed, hardly tapering;
anthers with 4 pollen sacs, subglobose; appendage to connective hardly exceeding
anther apex, short, stout, glabrous. Ovary and stylopodium conical, both

puberulent; style very short. Stipules and bracts minute, fugaceous. Leaf with

Fig. 84. Flower details in Shorea sect. Pentacme (DC.)
ASHTON. — S. contorta VIDAL. A. Bud, B1. outer

sepal, B2. inner sepal, both from inside, C. petal, D.

stamens from outside, E. pistil, all x 10 (FB 10721).
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scalariform tertiary nerves; midrib broad, evident above. Bark and wood as in

sect. Shorea.

Distr. & Ecol. See under the species.

38. Shorea isoptera ASHTON, Gard. Bull. Sing. 19

(1962) 293, pi. 20; Man. Dipt. Brun. (1964) 137, f. 13;

ibid. Suppl. (1968) 73; Meijer & Wood, Sabah For.

Rec. 5 (1964) 189, f. 19. — Fig. 85, 86.

Tall, stoutly buttressed tree. All vegetative parts

glabrous. Twig to 1.5 mm 0 apically, slender, smooth,

terete; stipule scars short, obscure. Bud to 1.5 mm

long, small, globose. Stipule caducous, unknown.

Leaves 9-16 by 5.8-8 cm, ovate; base broadly cuneate

to obtuse, decurrent to 2 mm down petiole (peltate in

saplings); acumen to 1.5 cm long, narrow; margin
undulate; nerves 9-11 pairs, curved, slightly raised

beneath, depressed above, at 45°-65°; tertiary nerves

scalariform, sinuate, slender; midrib terete, slightly

elevated, beneath, + applanate above; petiole 1.3-2

cm long. Panicle to 11 cm long, terminal or to

3-axillary, terete or somewhat compressed, lax,

shortly persistently greyish puberulent; regularly

alternately doubly branched, branches to 5 cm long,
branchlets to 1 cm long, short, bearing to 6 close

secund flowers; bracts unknown; bracteoles to 1 mm

long, linear, pubescent, fugaceous. Flower bud to 1.5

mm long, globose. Calyx shortly pubescent outside,

glabrous within; lobes subequal, imbricate, acute; 3

outer lobes ovate, 2 inner lobes deltoid. Petals densely

pubescent outside, shortly sparsely pubescent within,

oblong, obtuse, strongly contorted. Stamens 15, in 3

verticils, double alternating with single stamens; fila-

ments broad, compressed, hardly tapering, glabrous;

anthers oblong-globose, pollen sacs subequal or the

outer somewhat larger; appendage to connective

short, stout, glabrous,not exceeding the anther apex.

Ovary and stylopodium ovoid-conical, glabrous at

base, puberulent near apex, crowned abruptly by a

short glabrous style; stigma minute. Fruit calyx

glabrescent to puberulent at base; lobes to 5.5 by 1.5

cm, subequal, spatulate, obtuse, to 5 mm broad above

the slightly broader saccate base, rotate when ripe,

narrowly imbricate at base. Nut to 9 by 10mm, ovoid,
broader than long, shortly pale grey-brown pubes-

cent, on an up to 8 mm 0 broad shallow receptacle;

style remnant to 4 mm long, tapering.

Distr. Malesia: Northern Borneo (Sarawak, S.W.

Sabah and Sandakan Distr.).
Ecol. Locally frequent on clay rich + calcareous

soils, and on limestone scarps, on low hills below 600

m.

Vern. Sĕlangan batu gĕlombang, s.b. main bulu

ayam.

Note. An isolated species whose fruit, with broad

shallow receptacle and subequal sepals, and androe-

cium are unique.

4. Section Richetioides

HEIM, Rech. Dipt. (1892)48; ASHTON, Gard. Bull. Sing. 20(1963)267; Man. Dipt.
Brun. (1964) 116; Gard. Bull. Sing. 22 (1967) 288. — Richetia HEIM, Bull. Mens.

Soc. Linn. Paris 2 (1891) 975. — Shorea, Richetia group SYM. Gard. Bull. S. S. 9

(1938) 330; Mai. For. Rec. 16 (1943) 44, f. 27 (map). — Shorea, Meranti Damar

Hitam group SYM. Gard. Bull. S. S. 9 (1938) 330; Mai. For. Rec. 16 (1943) 2,

44. — Shorea subg. Richetia (Heim) Meijer, Act. Bot. Need. 12 (1963) 322, nom.

inval. -— Fig. 87, 89.

Flowers usually small, usually bright lemon yellow or pale yellow; petals

narrow, strongly twisted and forming a sharply defined though small cup at base

enclosing anthers at anthesis, falling as a rosette. Leaf with + reticulate pellucid

Shorea sect. NeohopeaFig. 85. Flower details in

ASHTON. — S. isoptera ASHTON. A. Bud, B1. outer

sepal, B2. inner sepal, both from inside, C. stamens

abaxial view, C1. outside view on staminal group, C2.

inside view on staminal group, D. pistil, all x 10

(BRUN 3018).
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tertiary nerves; midrib elevated or depressed above, evident. Young leaves often

deep violet or magenta. Large or small trees, the larger with stout prominent
buttresses. Bark usually appearing scaly; phelloderm thin, inconspicuous;

expansion tissue in long fingers, becoming wider outwards.

Distr. & Ecol. See under the species.

Vern. Damar hitam (Mai.), tun (Sarawak), mèrakunyat (Sum., Dayak), sĕraya kuning (Sabah).

4a. Subsection Polyandrae

Ashton, Gard. Bull. Sing. 22 (1967) 288. — Fig. 87.

Bud large, broadly ovoid. Stamens co; filaments compressed at base, tapering;
anthers narrowly oblong; appendages to connectives somewhat shorter than

anther apices, densely setose. Ovary ovoid, without stylopodium, pubescent; style

short, broad, prominently trifurcate.

Fig. 86. Shorea isoptera ASHTON. a. Flowering twig, b. fruit, c. nut, all x ½ (a S 17978, b-c SAN 15222).
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39. Shorea polyandra ASHTON, Gard. Bull. Sing. 22

(1967) 286, pi. 32; Man. Dipt. Brun. Suppl. (1968), f.

11. —Fig. 87, 88.

Very large, buttressed tree. Twig, petiole and leaf

beneath persistently purplish rufous lepidote, fading
to grey; bud and stipule persistently shortly purplish

rufous puberulent. Twig c. 1 mm 0 apically, slender,

terete, smooth or minutely striated; stipule scars

short, horizontal, obscure. Bud to 2 by 1 mm, small,

ellipsoid, subacute. Stipule to 5 by 2 mm, lanceolate,

subacute, fugaceous. Leaves 8-13 by 3-5 cm, lanceo-

late, chartaceous, undulate; base cuneate; acumento 2

cm long, slender; nerves 11-14 pairs, slender,elevated

beneath, at 40°-60°; tertiary nerves scalariform,

slender, at 90° to the midrib; midrib slender, evident,

applanate above, prominent beneath; petiole 14-20

mm long, slender. Panicle to 6 cm long, terminal or

axillary, terete, densely dark rufous pubescent; singly

branched, branchlets to 1 cm long, bearing to 3 more

or less distichous flowers; bracteoles to 4 by 3 mm,

elliptic, subacute, rufous pubescent, caducous. Flower

bud to 5 by 4 mm, broadly ovoid. Calyx sericeous on

parts exposed in bud; lobes suborbicular, subequal.
Petals oblong, obtuse, densely pubescent on parts

exposed in bud. Stamens 102-107, very many, sub-

equal; filament compressed atbase, tapering, c.
j length

of anther, anther narrowly oblong, c. 4 times as long
as broad; appendage toconnective filiform,tapering,

somewhat shorter than length of anther, densely

pubescent. Ovary ovoid, densely pubescent, tapering
into a short broadly columnar trifid style; style

pubescent except at apex. Fruit pedicelto 1 mm long,

short. Calyx sparsely purplish rufous pubescent to-

wards the base, elsewhere glabrescent; 3 longer lobes

to8 by 1.4 cm, spatulate, obtuse or subacute, tapering

to 8 mm broad above the to 10 by 8 mm tuberculate

saccate thickened base; 2 shorter lobes to 5 by 0.5 cm,

linear, acute, similar at base. Nut to 30 by 13 mm,

narrowly ovoid, acute, densely rufous pubescent.
Distr. Malesia: Borneo (Ulu Kapuas, Sarawak, S.

E. Sabah, S. E. Borneo to Pulau Laut and Meratus

mountains).

Ecol. Locally abundant on fertile clay rich soils on

calcareous shales, igneous and volcanic rocks below

600 m.

Vern. Putang lĕnit, p. bĕsi, mĕrakunyit, damar

hirang, d. kĕtuyang, d. kuning, d. jangkar, kĕlapih

pahit, lodan, duku mintola.

4b. Subsection Richetioides

ASHTON, Gard. Bull. Sing. 22 (1967) 288. — Fig. 89.

Flowers usually small, buds fusiform. Stamens (10-) 15, in (2-)3 verticils;

filaments broad at base, frequently gibbous, tapering + abruptly medially,
filiform distally; anthers broadly oblong to subglobose; appendages to connec-

tives longer than anthers, + scabrous towards apex. Ovary with stylopodium,

shortly tomentose, with a slender columnar style.
Distr. Non-seasonal western Malesia including the Philippines.

Ecol. Lowland forests below 1500 m.

Notes. S. multiflora has been observed to be thrip-pollinated;in view ofthe uniformity of flower structure

other species are likely tobe also. Sympatric species flower sequentially. The short-sepalledspecies do notform a

Shorea sect. RichetioidesFig. 87. Flower details in

S. polyandraASHTON. —subsect. PolyandraeHEIM

ASHTON. A. Bud, B1. outersepal, B2. inner sepal, both

from inside, C1. staminal group from outside, C2.

staminal group from inside, D. pistil, all x 10 (Kos-

TERMANS 13302).



1982] DIPTEROCARPACEAE (Ashton) 471

Fig. 88. Shorea polyandra

KOSTERMANS 13302, c-d bb. 12375).

ASHTON. a. Sterile twig, b. flowering twig, c. fruit, d. nut, all x 2/3 (a bb. 31167, b
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natural group and some form species pairs with long-sepalled species, as in S. multiflora and S. hopeifolia.

Species with long fruit sepals are invariablyemergent, whereas most with short sepalled are ofthe main canopy

and understorey. Endemism is heavily predominant among short sepalled species, while several of the

widespread species, e.g., S. gibbosa, S. faguetiana, and S. hopeifolia (long-sepalled) and S. multiflora

(short-sepalled) show complex geographical variation, some ofwhich I recognize as local sibling species I(S.

mujongensis, S. cuspidata, S. alutacea of S. gibbosa; S. iliasii, S. kuantanensis, S. kudatensis of S. faguetiana;S.

richetia of S. multiflora). Such patterns recall those of ,S. macroptera and its allies in seel. Mutica subsecl.

Auriculatae where apomixis through adventive embryony is known to occur.

40. Shorea kuantanensis Ashton, Gard. Bull. Sing. 31

(1978)41.

Medium-sized tree. Twig apices and leaf buds

sparsely buff puberulent, ovary densely so. Twig c. 2

mm 0 apically, terete, striated. Leaves 7.5-12by2.7-5
cm, lanceolate, thinly coriaceous; base cuneate, sub-

equal; acumento 1 cm long, slender; margin subrevo-

lute; nerves 8-9 pairs, slender but elevated beneath,

obscurely depressed above; tertiary nerves reticulate;

midrib prominent beneath, hardly elevated above;

petiole 15-18 mm long, slender. Panicles and flowers

unknown. Fruit pedicel to 4mm long,expanding into

the fruit base; calyx lobes ±
_

subequal, to 22 by 4 mm,

linear except at the expanded incrassate saccate base;

nut to 25 by 11 mm, narrowly ellipsoid, acute,

exceeding fruit sepals.
Distr. Malesia: Malaya (Bukit Goh forest, Kuan-

tan).

All x 10,exceptFig. 89. Flower details in Shorea sect. Richetioides HEIM subsect. Richetioides. B1. — S. maxima

(KING) SYM. A. Young stamens from inside, A1. mature stamens from outside, A2. pistil. — S. longiflora

(BRANDIS) SYM. B. Young stamens from inside, B1. anther of young stamen, x 20, B2. mature stamens from

outside, B3. pistil. — SYM. D. Stamens

from inside, D1. pistil (A KEP 80222, B S 19425, C BRUN 778, D ROSLI

S. angustifolia ASHTON. C. Stamens from inside, C1. pistil. — S. richetia

tree 121).s.n.,
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Ecol. Apparently once, frequenton the basalt soils

in this onelocality, now converted to plantation.

Vern. Damar hitam.

41. Shorealongiflora(BRANDis)SYM.Gard. Bull.S.S.

9 (1938) 330; Sloot. Reinwardtia 3 (1956) 318;

Browne, For. Trees Sarawak & Brunei (1955) 163;

Anderson, Gard. Bull. Sing. 20 (1963) 158; Ashton,

Man. Dipt. Brun. (1964) 156, f. 14; ibid. Suppl.(1968)

86.— Hopea longiflora Brandis, J. Linn. Soc. Bot. 31

(1885)63.— Hopea longifolia (non Dyer) Merr. En.

Born. (1921)402.—
"

"Balanocarpus longiflorus Foxw.

exSYM. Gard. Bull. S. S. 8 (1934) 29, pi. 7. Balano-

carpus grandifolius RIDL. ex SYM. Gard. Bull. S. S. 8

(1934) 29, nomen in syn. — Fig. 89 B-B3, 90.

Small, frequently crooked, tree, Young twig, pani-

cle, bud and stipule fulvous powdery pubescent,

caducous on twig and petiole. Twig to 2.5 mm 0

apically, terete, stout, becoming striated and papery

flaked. Bud to 3 by 2 mm, slightlycompressed, globose

to ellipsoid. Stipule to 10 by 6 mm, oblong-elliptic,

obtuse, cupped. Leaves 10-24 by 4-6 cm, narrowly

ovate to lanceolate, coriaceous; base obtuse; acumen

narrowly acute, 1-2 cm long; margin prominently

revolute; nerves 12-15 pairs, distant, prominent

beneath, at 60°-70°; tertiary nerves broadly scalari-

form; petiole 1-1.2 cm long, short. Panicle to 11 cm

long, terminal or axillary, terete; unbranched or singly

branched; bracteoles minute, fugaceous. Flower bud

to 8 by 3.5 mm, lanceolate, relatively large. Calyx
glabrous but for the shortly fimbriate margin; lobes

broadly ovate, thickened, the inner 2 somewhat

smaller, thinner, more constricted basally, shortly
acuminate, the outer 3 obtuse. Petals brownish purple

to dark yellow, linear, strongly contorted, inner

marginshortly setose, puberulenton partsexposed in

bud. Stamens 15, in 3 unequal verticils; filaments

stout, gradually tapering; anther oblong,becoming +

reflexed at anthesis; appendage to connective as long

as anther, sparsely ciliate towards apex. Ovary small,

ovoid, glabrous; stylopodium glabrous, slender,

tapering; style glabrous;stylopodium and style about

twice length ofovary. Fruit subsessile; calyx glabrous,

lobes subequal, c. 7 mm long and broad, broadly

deltoid toovate, rather thin, striated,not adpressed to

the base of the nut but somewhat spreadingwith the

apices turned slightly inwards. Nut to 4.5 by 1.7 cm,

lustrous, glabrous, finely striated, ellipsoid to sub-

ovoid or obovoid, often bent over to one side; style

remnant short, acute.

Distr. Malesia; Borneo (Sarawak, Brunei, Sangku-

lirang and Lower Mahakam region in south-east).
Ecol. Shallow peat swamps and rarely yellow

sandy soils, on low hills and plateaux to 1000 m.

Vern. Damar hitam paya (Brun.), lun paya (Sar.).

42. Shorea macrobalanos ASHTON, Gard. Bull. Sing.

22 (1967) 202, pi. 37; Man. Dipt. Brun. Suppl. (1968)

86, f. 11.

Tall buttressed tree. Leaf bud and stipule persis-

tently buff pubescent, otherwise glabrous. Twig c. 4

mm 0 apically, terete, becoming prominently verru-

cose; stipule scars c. 3 mm long, obscure, ascending.

Leafbud to 2by 2 mm, ovoid, acute. Stipule unknown.

Leaves 19-37 by 9-15 cm, oblong, coriaceous; margin

revolute; base cordate; apex shortly broadly acu-

minate or obtuse; nerves 12-16 pairs, prominent

beneath, set obliquely at 45°-65°; tertiary nerves

slender, remotely subreticulate; midrib applanate

above, prominent beneath; petiole 1.8-3.8 cm long,

stout. Panicle to 32 cm long, terminal or axillary,
terete to somewhat compressed, glabrous, pale

brown, becoming rugose, singly or doubly branched.

Flower to 9 by 3.5 mm, lanceolate, large. Calyx

glabrous; lobes broadly ovate, thickened; inner 2

somewhat smaller than outer 3. Petals linear, inner

margin shortly setose, puberulentonparts exposed in

bud. Stamens 10, in a single verticil; filaments slender,

tapering; anthers broadly oblong; appendages to

connective as long as anther. Ovary narrowly ovoid,

tapering, densely yellow-brown pubescent; style gla-

brous. Fruit sessile, entirely glabrous; calyx lobes to 8

by 8 mm, ovate, acute, + undulate and subrotate, not

closely adpressed to the nut, mounted on a to 1 cm 0,

to 8 mm deep,receptacle. Nut to 5 by 2.5 cm, large,

oblong, shortly apiculate.

Distr. Malesia: Borneo (W. and Central Sarawak;
E. Kalimantan: W. Kutei).

Ecol. Rare, clay rich soils on undulatingland and

ridges to 900 m.

Vern. Engkabang low (Sar.).

43. Shorea peltata Sym. J. Mai. Br. R. As. Soc. 19

(1941) 158, pi. 6; Mai. For. Rec. 16 (1943) 56, f. 29;

Desch, Mai. For. Rec. 14 (1941) 27; Sloot. Rein-

wardtia 3 (1956) 337, f. 8.

Small tree. Panicles, petals outside and nut persis-

tently densely buff puberulent, calyx outside cadu-

cously so, parts of petals exposed in bud puberulent;

otherparts glabrous. Twig c. 2 mm 0 apically, terete,

smooth. Buds minute, ovoid, acute. Stipules un-

known. Leaves 8-16 by 4-7.5 cm, oblong, charta-

ceous, prominently peltate; acumen to 1 cm long,

cuspidate; nerves 8-9 pairs the first 3 of which arise

from the petiole insertion, arched, slender but dis-

tinctly raised beneath, elevated above as also the

subreticulate tertiaries and terete midrib;petiole 1.8-3

cm long, slender. Panicle to 14 cm long, terminal or

subterminal axillary, with to 1 cm long branchlets

bearingto 5 secund flowers. Flower buds to 6mm long,

lanceolate; sepals ovate, acute, subequal;petals yel-

low; stamens 15,in 3 unequalverticils; filaments broad

at base, tapering and filiform beneath the broadly

ellipsoid anthers; appendages c. \j times length of

anther, scabrous towards the apex, slender; ovary

ovoid, sericeous distally, crowned by a glabrous
columnar style equal in length. Fruit subsessile; calyx
lobes to 8 by 5 mm, short, subequal, ovate, acute,

incrassate, tuberculate; nut to 30 by 9 mm, fusiform,

tapering, acute.

Distr. Malesia: S. E. Malaya (N. E. Johore), E.

Sumatra (Indragiri Uplands), West Borneo.
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Ecol. Locally common or even gregarious, on

well-drained fiat land or low hills in Mixed Diptero-

carp forest.

Vern. Mĕranti telepok, sama rupa mĕranti

(Malaya), manga (Sumatra).

44. Shorea richetia SYM. Gard. Bull. S. S. 9 (1938)

330; SLOOT. Reinwardtia 3 (1956) 335, f. 6; ASHTON,

Man. Dipt. Brun. Suppl. (1968) 89, f. 11, pi. 15

(slash). — Richetia coriacea HEIM, Bull. Mens. Soc.

Linn. Paris 2 (1891) 975. — Balanocarpus coriaceus

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 112; SYM. Gard.

Bull. S. S. 8 (1934) 27; MERR. En. Born. (1921)

407.
— Fig. 89 D-Dl.

Medium-sized tree. Apices of twigs, buds and

stipules puberulent, other vegetative parts glabrous.

Twig 1-2 mm 0 apically, terete, smooth, pale grey-

brown; stipule scars short, horizontal, obscure. Bud to

2 by 2 mm, ovoid, subacute. Stipule to 5 by 2 mm,

lanceolate, acute. Leaves 5-11 by 3-6.5 cm, broadly

elliptic, thickly coriaceous; base broadly cuneate;

acumento 1 cm long; nerves 5-7 pairs, comparatively

stout and prominent beneath, arched, at 45"-65
c

';

tertiary nerves subscalariform; midrib applanate to

slightly depressed above, prominent beneath;petiole
6-10 mm long, stout. Panicle to 8 cm long, terminal or

axillary, compressed or terete, lax, buff puberulentor

glabrous;singly branched, branchlets bearing to 5 +

distichous flowers. Buds to 7 by 2 mm, fusiform.

Sepals broadly ovate, fimbriate but otherwise gla-

brous; outer 3 acute, inner 2 relatively broader,

thinner at margin. Petals lime-yellow, lanceolate,

densely pubescent on parts exposed in bud, imbricate

at base after opening forming a cup, spreading and

contorted apically. Stamens 16-17 in 3 unequal

verticils; filaments compressed as base, tapering and

filiform below the broadly ellipsoid anthers; appen-

dage to connective slender, c. \\ times length of

anther,pubescent in the distal \. Ovary ovoid, densely

pubescent; style columnar, tapering, 2-3 times as long

as ovary, pubescent in the basal \. Fruit pedicel to 2

mm long, stout. Calyx glabrous; lobes to 1.7 by 1 cm,

subequal, narrowly ovate, acute, incrassate, saccate

and tuberculate at base. Nut to 2.5 by 1.5cm, obovoid,

acute, densely shortly persistently buff pubescent.

Distr. Malesia: N. W. Borneo (W. Sarawak and

lower Kapuas valley).

Ecol. Local, on leached soils on undulating land in

Mixed Dipterocarp and Heath forest.

Vern. Lun mĕlapi.

45. Shorea laxa Sloot. Reinwardtia 3 (1956) 345;

Ashton, Man. Dipt. Brun. (1964) 155, f. 14, pi. 38

(habit, saplings); ibid. Suppl. (1968)86, pi. 16 (bark);

Meijer & Wood, Sabah For. Rec. 5 (1964) 75. — s.

peltata (non Sym.) Browne, For. Trees Sarawak &

Brunei (1955) 164.

Medium-sized to large tree. Bud, stipule outside,

twig, panicle,petiole and the basal half of the midrib

beneath persistently shortly + sparsely pale cream-

brown pubescent. Twig 2 mm 0 apically, smooth. Bud

c. 3 by 2 mm, globoseto ovoid, subacute. Stipule to 5

by 2 mm, fugaceous, lanceolate,acute. Leaves 7-14 by

4-9 cm, ovate to elliptic, coriaceous; base obtuse or

broadly cuneate; acumen ft 1-1.5 cm long, narrow;

marginslightly revolute; nerves 8-10 pairs, prominent

beneath, at 50°-85 c towards the base and 30°-40° at

the apex, curved and following the marginfor a short

distance distally; tertiary nerves well spaced, scalari-

form;petiole 1.5-2.2 cm long. Panicle to 18 cm long,

terminal or axillary, terete, slender, lax; irregularly

doubly branched, branchlets to 3 cm long bearing to 7

+ distichous flowers; bracteoles to 1.5 mm long,

minute, fugaceous. Flower bud to 8 by 2 mm, relatively

large, lanceolate, acute. Calyx shortly cream pubes-

cent outside, glabrous within; lobes ovate, acute,

shortly acuminate, the inner 2 slightly smaller, thin-

ner, basally constricted, with a pronouncedly setose

margin. Petals cream, linear, pubescent on parts

exposed in bud, imbricate at base and forminga small

cup onopening,spreading distally but hardlytwisted.

Stamens 15, in 3 unequal verticils; filaments slender,

tapering, hardly gibbous; anthers subglobose; appen-

dage to connective twice length of anther, slender,

reaching base of style, shortly ciliate towards apex.

Ovary and stylopodiumovoid-conical, densely shortly

pubescent, taperingdistally; style short, densely setose

in basal half, otherwise glabrous.Fruit calyx glabrous,

Fig. 90. Shorea longiflora (BRANDIS) SYM. with nar-

row, thick leaves. Brunei (Photogr. G.H.S. WOOD,

SAN 17535).
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lobes subequal,c. 1 cm long and broad,broadly ovate,

thickened at the base, tuberculate, closely adpressed

to the base of the nut, the obtuse thin apicesrecurved.

Nut c. 3.5 by 2.5 cm, large,broadly obovoid, shortly
buff pubescent, splitting open at germination un-

evenly to reveal brilliant red cotyledons.

Distr. Malesia: N. E. Borneo (N. E. Sarawak,

Brunei, S. E. Sabah).
Ecol. Local, deep yellow sandy soils, Mixed Dip-

terocarp forest on hills near coast; on ultrabasics in

Sabah.

Vern. Damar hitam timbul (Brun.).

46. Shorea balanocarpoides SYM. Gard. Bull. S. S. 9

(1938) 330; Mai. For. Rec. 16 (1943) 47, f. 29, 30;

Desch, Mai. For. Rec. 14(1941)27,28; ibid. 15(1941)

127; Sloot. Reinwardtia 3 (1956) 340, f. 9. — Balano-

carpus pahangensis Foxw. Mai. For. Rec. 10 (1932)

145; BURK. Diet. (1935) 287;DESCH, Mai. For. Rec. 12

(1936) 37, 38. — S. dolichocarpa Sloot. Reinwardtia

3 (1956) 342; Ashton, Man. Dipt. Brun. (1964) 151, f.

14; ibid. Suppl. (1968) 83.

Small to medium-sized tree. Young twig, leaf bud,

stipuleoutside, panicle and buds shortly sparsely grey

puberulent, otherwise glabrous. Twig c. 1.5 mm 0

apically, terete, much branched. Bud to 2 by 1.5 mm,

small, globoseto ovoid, obtuse. Stipule to 4mm long,

linear, fugaceous. Leaves 6-12 by 2-7 cm, coriaceous,

± ovate; base obtuse or broadly cuneate, usually

unequal, decurrent to 1.5 mm along the petiole;

acumen to 1 cm long, narrow; nerves 5-7 pairs,
strongly curved, widely spaced, at 60°-70°, running

parallel to the margin for a short distance distally;

tertiary nerves distant, scalariform at the margin,
reticulate near the midrib; petiole 1.2-2 cm long.
Panicle to 8 cm long, terminal or axillary, slender,

terete; somewhat irregularly doubly branched,

branchlets to 1.5 cm long, short, frequently zigzag,

bearing to 8 distichous flowers; bracleoles minute,

fugaceous. Flower bud to 4.5 by 1.2 mm, lanceolate,
acute. Calyx shortly pubescent outside, glabrous

within; 3 outer lobes deltoid, acute; 2 inner lobes

subequal to them, suborbicular, mucronate, thin.

Petals yellow-brown with bright yellow margin,

linear, puberulent onparts exposed in bud, imbricate

in basal half, spreading and twisted distally when

opened. Stamens 15, in 3 slightly unequal verticils;
filaments broad and slightly gibbousat base, tapering

and filiform distally; anther broadlyoblong to subglo-

bose; appendagetoconnective somewhat longer than

anther, shortly ciliate towards apex. Ovary and stylo-

podium conical, glabrescent, tapering; style short,

stout, glabrous. Fruit subsessile; calyx lobes c. 5 mm

long and broad, equal, short, deltoid, subacute,

glabrous, saccate and closely adpressed to the nut,

marginslightly revolute. Nut to 3 by 1.3 cm, ellipsoid
to obovoid, densely evenly pubescent, appearing
distinctly purplish; style remnant short, acute.

Distr. Malesia: Malaya (Kedah, Perak, E. coast),
Sumatra (Atjeh; Langkat), Borneo (Sarawak N.E. of

Rejang valley and Brunei).

Ecol. Common in Mixed Dipterocarp forest on

undulatingground and on ridges to 700 m.

Vern. Damar katup, mĕrawan, m. hijau, kala daun

bĕsar, damar hitam d.b. (Malaya), damar hitam gondol

(Brun.).

47. Shorea multiflora (Burck) Sym. Gard. Bull. S. S.

9 (1938) 330; Mai. For. Rec. 16 (1943) 54, f. 28,29,33,

34; Desch, Mai. For. Rec. 14 (1941) 27, 28; ibid. 15

(1941) 127; Sloot. Reinwardtia 3 (1956) 320, f. 1;

Browne, For. Trees Sarawak & Brunei (1955) 63;

Ashton, Man. Dipt. Brun. (1964) 157, f. 14, pi. 39

(bark); ibid. Suppl. (1968) 87; Meijer & Wood, Sabah

For. Rec. 5 (1964) 76, f. lb.— Doona multiflora
BURCK, Ann. Jard. Bot. Btzg6(1887) 234. Richetia

latifoliaHEIM, Bull. Mens. Soc. Linn. Paris 2 (1891)

976. Richetia acuminata HEIM, I.e. 979. Richetia

oblongifolia HEIM, I.e. 979. Richetia penangiana

HEIM, I.e. 980; BRANDIS&GILGUIE. &P. Pfl. Fam. ed.

1,3,6(1895)268.BalanocarpuspenangianusKING,

J. R. As. Soc. Beng. Sc. 62, 2 (1893) 131; BRANDIS &

GILG in E. & P. Pfl. Fam. ed. 1, 3, 6 (1895) 268;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 109; BRUHL &

KING, Ann. R. Bot. Gard. Calc. 5,2(1896) 158,1.191;

BURK. J. Str. Br. R. As. Soc. 81 (1920) 65, fig.; Diet.

(1935) 287; RIDL. Fl. Mai. Pen. 1 (1922) 246; Foxw.

Mai. For. Rec. 1 (1921) 66; ib. 3 (1927) 58; ib. 8 (1930)

11; ibid. 10 (1932) 143; RIDL. Fl. Mai. Pen. 1 (1922)

246. Hopea multiflora BRANDIS, J. Linn. Soc. Bot.

31 (1895)60; BOERL. Cat. Hort.Bog. 2 (1901) 102, incl.

var. venosaBOERL.; RIDL. Fl. Mai. Pen. 1 (1922) 237;

Foxw. Mai. For. Rec. 10 (1932) 110; BURK. Diet.

(1935) 1191. Balanocarpus latifolius BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 112; MERR. En. Born. (1921)

407; Foxw. Mai. For. Rec. 10(1932) 145; BURK. Diet.

(1935) 286. Balanocarpus acuminatus BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 113; MERR.En. Born. (1921)

407. Balanocarpus sibogae BOERL. Cat. Hort. Bog.
2 (1901) 112. Balanocarpus sp. SLOOT. ex MERR. PI.

Elm. Born. (1929) 200. Balanocarpus multiflorus

SYM. Gard. Bull. S. S. 7 (1933) 153, pi. 47; DESCH, Mai.

For. Rec. 12 (1936) 37, 38. Fig. 5.

Small to medium-sized, occasionally large tree.

Young twig, petiole, stipule outside and bud shortly

grey tomentose, caducous on twig and petiole. Twigc.

1 mm 0 apically, slender, terete, smooth, much

branched. Bud 1-2by 1.5-2 mm, small,ovoid, obtuse

or acute. Stipule to 6 by 2 mm, narrowly lanceolate,

acute, fugaceous. Leaves 4.5-7.5 by 2-3.5 cm, small,

ovate-lanceolate; base cuneate, equal or subequal,

with or without paired domatia; acumen to 1.5 cm

long, narrow; nerves 8-10 pairs, very slender and

barely elevated beneath, distant, at 50°-60°; tertiary

nerves scalariform to reticulate;petiole 7-10 mm long,

slender. Panicle to 16 cm long, terminal or axillary,

terete, lax, shortly sparsely or densely evenly persis-

tently pale cream-buff pubescent; regularly doubly,

rarely trebly, branched, branchlets to 1 cm long,

zigzag, bearing to 9 distichous flowers; bracteoles

minute, fugaceous. Flower bud to 2.5 mm long, small,
lanceolate. Calyx shortly cream pubescent outside,
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glabrouswithin; lobes ovate, acute, the inner 2 slightly
thinner, more constricted at the base. Petals pale

yellow, linear,pubescent on parts exposed in bud, the

basal
3

imbricate formingacup, twisted and spreading

distally. Stamens (10—)15, in (l-)3 slightly unequal

verticils; filaments short, broad at base, tapering,

filiform distally; anther subglobose; appendage to

connective lj-2 times length of anther, reaching base

of style, shortly ciliate distally. Ovary ovoid, tapering.Ovary ovoid, tapering,

shortly pubescent; stylopodium pubescent, tapering:

style short, glabrous; the 2 latter as long as ovary.

Fruit calyx puberulent to glabrous but for fimbriate

margin; lobes to 5 by 4 mm, equal, deltoid, thickened,

saccate, subacute. Nut to 2 by 1.2 cm, obovoid, finely

striated longitudinally, glabrous and lustrous or

shortly grey pubescent; style remnant mucronate.

Distr. Malesia: Malaya, Sumatra (Karimun, Asa-

han S.E. to Langsa, Tapanuli, and Palembang, S.W.

to Sibolga, Pariaman, Painan), Borneo.

Ecol. Widespread and common, on low hills near

coast and inland ridges to 700 m, in Heath and Mixed

Dipterocarp forest.

Vern. Damar hitam, d. katup, sĕnggai (Mai.), d.

tanduk, d. hitam, d. siput, riung,

mandirawan,

mĕrantikĕpala rusa,

kĕpala tupai, d. rèsak hitam manis

(Sumatra), tismantok (Murut), banjutan(Dusun), loan

sane barit, bunbun puteh, bambĕring,

kĕpala pipit,

mandjin bukit,

puting dĕlatit (Indon. Borneo).

48. Shorea patoiensis ASHTON, Gard. Bull. Sing. 19

(1962) 302, pi. 24; Man. Dipt. Brun. (1964) 159, f. 14;
ibid. Suppl. (1968) 88; Meijer & Wood, Sabah For.

Rec. 5 (1964) 78.

Medium-sized tree. Vegetative parts glabrous but

for the fimbriate stipule and bud scales and frequently

a white waxy powder on young buds and twigs in

mature trees. Twig c. 1 mm 0 apically, slender, much

branched in mature trees, terete, smooth or rugulose.

Leafbud c. 3 by 1 mm (to 4 by 2 mm in young trees),

narrowly ovoid, obtuse with the bud scales conspi-
cuously patent. Stipule c. 8 by 2 mm, glabrous but for

margin,oblong, acute. Leaves 5-8 by 2-3.5 cm, ovate,

chartaceous, frequently subfalcate; base ± broadly

cuneate, decurrent for up to 1 mm at the petiole

insertion; acumen c. 1 cm long, narrow; nerves 7-9

pairs, curved, set obliquely(35°-45°), slightly elevated

above, slender but prominentbeneath; tertiary nerves

densely scalariform;petiole 7-10 mm long. Panicle to

9 cm long, terminal or axillary, rather short and

compact, slender, terete, shortly persistently pale

greyish brown pubescent; singly or doubly branched,
branchlets to 1 cm long, bearing to 6 flowers;

bracteoles minute, fugaceous. Flower bud to 3.5 by 1.5

mm, lanceolate, acute. Calyx densely reddish brown

pubescent; lobes very small, suborbicular,obtuse, the

inner 2 somewhat thinner, constricted at the base.

Petals bright lemon-yellow, linear, imbricate and

forming a cup at the base, twisted and spreading

apically. Stamens 15, in inequal verticils; filaments

rather short, broad at base, abruptly tapering and

filiform distally; anther subglobose; appendage to

connective as long as anther, shortly ciliate towards

the apex, reaching almost to the style apex. Ovary

ovoid, shortly pubescent; stylopodium cylindrical,

pubescent; style short, glabrous. Fruit calyx shorter

than nut, caducous yellowish buff pubescent, margin

persistently fimbriate; lobes 3-5 mm long and broad,

subequal, broadly ovate, + adpressed to the base of

the nut and united at the base toform a c. 5 mm 0 cup.

Nut to 15 by 8 mm, small, oblong-ellipsoid,striated,

glabrescentat maturity, with a minute style remnant.

Distr. Malesia: Northern Borneo (Central and

N.E. Sarawak, S.E. Sabah, Tidung, E. Kutei).

Ecol. Local, on fertile clay rich soils on calcareous

shales and volcanic rocks, hills below 500 m.

Vern. Damar hitam padi (Brun.), sĕraya kuning

pinang (Sabah), njĕrakat (Berau).

49. Shorea induplicata Sloot. Reinwardtia 3 (1956)

327, f. 2; Ashton, Man. Dipt. Brun. Suppl. (1968) 85,

f. 10.

Medium-sized tree. Innovations pale rufous scabrid

tomentose, turning dark grey-brown and persisting
on twig, buds, stipule, petiole and leaf beneath. Twig

c. 2 mm 0 apically, terete, becoming verruculose;

stipule scars short, horizontal,obscure. Bud to 3 by 2

mm, ellipsoid, obtuse. Stipulec. 5 by 2 mm, linear, not

at first caducous. Leaves 8-17 by 2-5 cm, lanceolate,

coriaceous, margin revolute; base cordate; acumento

2 cm long, slender; nerves 12-16 pairs, prominent

beneath, at 45°-55° except at base; tertiary nerves

subscalariform; midrib depressed above, prominent

beneath;petiole 6-13 mm long, rather short. Flowers

unknown. Fruit pedicel to 2 mm long. Calyx glabres-

cent; lobes to 8 by 6 mm, subequal, ovate, acute, the

apices becoming subpatent, thickly incrassate. Nut to

2.5 by 2.0 cm, broadly ellipsoid, obovoid, subacute,

densely shortly evenly fulvous pubescent.

Distr. Malesia: Borneo (North-west ofthe Kapuas

and Lupar).
Ecol. Local on podsols on sandstone hills; Mixed

Dipterocarp forest — Heath forest ecotone.

Vern. Lun puteh (Sar.), tĕnkuyung (Sanggau).

50. Shorea subcylindrica SLOOT. Reinwardtia 3 (1956)

331, f. 4; ASHTON, Man. Dipt. Brun. Suppl. (1968) 90,
f. 11.

Small to medium-sized tree. Young twigs, bud,

stipules outside (subglabrous within)and petiole pale

brown frequently somewhat fiocculent caducous

pubescent. Twig c. 2 mm 0 apically, terete or

occasionally compressed, straight, minutely fissured;

stipule scars short, horizontal. Bud c. 3 by 2 mm,

ovoid, obtuse. Stipule to 10 by 4 mm, lanceolate,

subacute, fugaceous. Leaves 9-24 by 4-12 cm, rela-

tively large, narrowly elliptic or ovate to lanceolate,

coriaceous, lustrous; base cuneate, rarely obtuse;

acumen to 1.5 cm long, slender to caudate; nerves

8-11 pairs, prominent beneath, evident above and

sunken in shallow furrows as also the midrib,oblique,

at 35°-50°; midrib prominent on both surfaces;

tertiary nerves subreticulate, the scalariform elements
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set at 90° to the midrib;petiole9-18 mm long. Panicle

to 12 cm long, terminal or axillary, terete, lax, +

densely somewhat flocculent buffpubescent, partially

caducous; doubly or trebly branched, branchlets

bearing to 5 ± secund flowers; bracteoles c. 1 mm

long, minute, deltoid,acute, fugaceous. Flower bud to

3 by 1 mm, small, fusiform. Sepals ovate, pubescent

on parts exposed in bud; 3 outer acute, 2 inner

acuminate, thinner towards margin than outer 3.

Petals cream, narrowly lanceolate, sparsely pubescent

on parts exposed in bud, imbricate at base after

opening and thus forming a cup, spreading and

contorted apically. Stamens 15, in 3 unequalverticils;

filaments compressed at base, tapering and filiform

below the subglobose anthers; appendage to connec-

tive as long as or somewhat longer than anther,

slender, glabrous, exceeding style apex. Ovary ovoid,

sericeous; style columnar, stout, somewhat shorter

than ovary, sericeous in the basal j. Fruit pedicel c. I

mm long, short. Calyx glabrescent; lobes to 12 by 9

mm, subequal, ovate, acute, relatively thin, hardly

saccate. Nut to 23 by 16mm, ellipsoid, acute, densely
shortly pale buff pubescent.

Distr. Malesia: N.W. Borneo (Sarawak west ofthe

Lupar).

Ecol. Local, on leached clay soils on undulating

land in Mixed Dipterocarp forest.

51. Shorea obovoidea Sloot. Reinwardtia 3 (1956)

332, f. 5; Ashton, Man. Dipt. Brun. Suppl. (1968) 88,

f. 11.

Small to medium-sized tree. Leaf bud, twig and

petiole densely ± unevenly shortly golden-brown
pubescent, nervation beneath sparsely so. Twig c. 2

mm 0, terete, becoming pale red-brown, slightly

rough; stipule scars short, pale, cuneate, horizontal.

Bud to 2 by 1 mm, ovoid, acute. Stipule unknown.

Leaves 5-13 by 1.7-4.5 cm, elliptic, coriaceous; base

cuneate; acumen to 12 mm long, slender or caudate;

nerves 8-10 pairs, slender but prominent beneath,

arched, at 45°-55°; tertiary nerves subreticulate; mid-

rib depressed above, prominent beneath;petiole 5-8

mm long, slender. Panicle to 7 cm long, terminal or

axillary, terete, densely + unevenly shortly golden-

brown pubescent; singly branched, branchlets bearing

to 5 distichous flowers. BudXo 3 by 2 mm, small. Calyx
lobes ovate, obtuse, pubescent on parts exposed in

bud, the outer 3 somewhat longer than the inner 2.

Petalspale yellow, pubescent onparts exposed in bud.

Stamens 15, in 3 unequal verticils; filaments com-

pressed at base, taperingmedially and filiform below

the oblong anthers; appendage to connective slightly

longer than anther, filiform, villous in the distal j.

Ovary narrowly ovoid, sericeous near the apex,

slender; style glabrous. Fruit pedicel c. 1 mm long, c. 2

mm 0, short. Calyx densely evenly persistently yel-
low-brown pubescent; lobes to 7 by 4 mm, subequal,
short, ovate, acute. Nut to 2.5 by 1.7 cm, obovoid

to ellipsoid, acute, densely evenly shortly buff

pubescent.

Distr. Malesia: N.W. Borneo (W. and Central

Sarawak; Kalimantan: Kapuas Valley; Upper Bar-

ito).

Ecol. Rare, Mixed Dipterocarp forest on shale hills

and undulating land to 500 m.

52. Shores chaiana Ashton, Gard. Bull. Sing. 31

(1978)42.

Large buttressed tree. Petioles, panicles, perianth
outside and ovary persistently + densely cream-buff

puberulent; sepals, twigs and leaf nervation below

sparsely + caducously so; otherparts glabrous. Twigs

c. 1 mm 0 apically, much branched, terete, becoming

smooth, dark brown. Buds minute. Leaves 6-11 by
2-4 cm, elliptic-lanceolate, + distinctly falcate, sub-

coriaceous, margin subrevolute; base cuneate or

obtuse, subequal; acumen to 15 mm long, slender,

caudate; nerves 8-11 pairs, slender but prominent

beneath, evident above,arched; tertiarynerves reticu-

late, distinctly elevated beneath; midrib prominent
and terete beneath, evident butapplanate to shallowly

depressed above; petiole 5-8 mm long, short, slender.

Panicle to 6.5 cm long, terminal or axillary, slender,

singly branched; branchlets to 2 cm long. Flower buds

to 5 by 2 mm, lanceolate. Sepals broadly ovate,

subacuminate, subequal. Stamens 15; filaments

expanded and gibbous in the basal half, filiform

distally;appendagesacicular, c. 2j times aslong as the

narrowly ellipsoid 2-locular anthers. Ovary ovoid-

conical, surmounted by an equally tall columnar

puberulent stylopodium and shorter glabrous style.

Mature fruit unknown; sepals ovate, subequal; ovary

ovoid.

Distr. Malesia: Northern Borneo (Central and

N.E. Sarawak).

Ecol. Local, in Mixed Dipterocarp forest below

1000 m.

Note. The leaves somewhat resemble those of S.

longispermaROXB. thoughthe tomentum beneath is

more sparse, the base unequal, and besides, the fruit

calyx lobes are short and unequal. The leaf base and

tomentum also differentiates it from S. obovoidea

SLOOT.

53. Shores collaris Sloot. Reinwardtia 3 (1956) 329;
f. 3; Ashton, Man. Dipt. Brun. Suppl. (1968) 82, f. 10.

Large buttressed tree. Petiole and bud persistently
greyish buff sericeous, young twigs and midrib above

caducously so. Twig c. 2 mm 0 apically, terete,

smooth; stipule scars short, horizontal, obscure. Bud

to 2 by 2 mm, ovoid, subacute. Stipule unknown.

Leaves 13-23 by 4.3-8.5cm, oblong-lanceolate,some-

what chartaceous; margin frequently somewhat revo-

lute; base obtuse; acumento 1 cm long, broad;nerves

13 pairs, slender but elevated beneath, at 45°-60°;

tertiary nerves slender, hardly raised, scalariform;
midrib applanate above, slender but prominent
beneath;petiole 19-30 mm long. Panicle to 9 cm long,
terminal or axillary, terete, densely pale greyish buff

pubescent or glabrous; doubly branched, branchlets

bearing to 8 + secund flowers; bracteoles fugaceous.
Flower bud to 5 by 3 mm, ellipsoid. Sepals ovate,
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subacute, densely pubescent on parts exposed in bud;

2 inner sepals narrower at base, thinner at margins,
than outer 3. Petals lanceolate, densely pubescent on

parts exposed in bud or glabrous, strongly contorted.

Stamens 10, subequal; filaments compressed at base,

tapering and filiform below the narrowly ellipsoid
anthers; appendageto connective c. 2\ times length of

anther, the inner 5 reaching tothe style apex, slender,

sparsely pubescent in the distal \. Ovary and stylopo-
dium pyriform, densely pubescent or glabrous,

crowned by a short glabrous trifid style. Fruit pedicel

to 3 mm long, stout. Calyx glabrescent; lobes to 10 by

9 mm, subequal, ovate, acute, incrassate, becoming +

reflexed distally. Nut to 3 by 2 cm, broadly obovoid-

ellipsoid, large, apiculate, persistently pale fulvous

sericeous.

Distr. Malesia: Central Borneo (Central Sarawak,

Ulu Mahakam, Ulu Kapuas).

Ecol. Locally common, clay rich soils, often near

streams, in Mixed Dipterocarp forest on hills below

500 m.

Vern. Lun kĕlabu (Sar.), tĕlingan(Kapuas), tĕglam

(Mahakam).

54. Shorea angustifolia ASHTON, Gard. Bull. Sing. 19

(1962) 277, pi. 12; Man. Dipt. Brun. (1964) 150, f. 14;

ibid. Suppl. (1968) 81; Meijer & Wood, Sabah For.

Rec. 5 (1964) 67. — Fig. 89 C-Cl.

Small to medium-sized tree. Young twig and stipule

sparsely shortly caducous palebrown pubescent; bud,

panicle and petiole persistently so. Twig to 2 mm 0

apically, straight, terete, superficially cracked, rugose

and coming away in small papery flakes. Leafbud 0.5

by 1 mm, small, ovoid, obtuse. Stipule to 3 mm long,

linear, fugaceous. Leaves 8-14 by 2.5-4 cm, deep

violet when opening,ovate to lanceolate, coriaceous;

base cuneate; acumen to 1.5 cm long; nerves 8-10

pairs, hardly raised beneath, curved, well spaced, at c.

50°-60°; midrib beneath hardly elevated; tertiary

nerves densely scalariform; petiole 6-8 mm long,

finely cracked and drying distinct pale brown to

cream-grey. Panicle to 10 cm long, terminal or

axillary, slender, lax, terete; regularly singly or doubly

branched, branchlets to 2 cm long, bearing to 8

distichous flowers; bracteoles small, fugaceous.

Flower bud to 2.5 by 1.5 mm, lanceolate, acute. Calyx
shortly pubescent outside, glabrous within; lobes

ovate, acute, the 2 inner lobes thinner, more con-

stricted at base than 3 outer. Petals cream, linear,

shortly pubescent on parts exposed in bud, imbricate

and cuppedat base onopening, twisted and spreading

distally. Stamens 15, in 3 unequal verticils; filaments

broad at base, tapering and filiform distally; anthers

oblong; appendage to connective 1-2 times length of

anther, ciliate towards apex, as long as style. Ovary

ovoid, shortly pubescent except at base; stylopodium

conical; style short, glabrous; style and stylopodium

as long as ovary. Fruit calyx lobes to 5 by 5 mm,

subequal, broadly ovate, incrassate, obtuse. Nut to 8

by 9 mm, obovoid, acute, shortly buff pubescent.

Distr. Malesia: Borneo (Sarawak N.E. of Rejang

valley, S.W. Sabah, Tidung, Upper Dyak in S.

Borneo).
Ecol. Local, on shale ridges at 500-1200 m (rarely

lower).

Vern. Damar hitam bukit (Brun.), sĕraya kuning
bukit (Sabah).

55. Shorea maxima (KING) SYM. Gard. Bull. S. S. 9

(1938) 330; Mai. For. Rec. 16 (1943) 53, f. 29,

32. — Balanocarpus maximus King, J. R. As. Soc.

Beng. Sc. 62, 2(1893) 133; Brandis, J. Linn. Soc. Bot.

31 (1895) 110; Bruhl & King, Ann. R. Bot. Gard.

Calc. 5 (1896) 159, t. 192; Ridl. Fl. Mai. Pen. 1 (1922)

248; Burk. J. Mai. Br. R. As. Soc. 1 (1923) 218;

Heyne, Nutt. PI. ed. 2 (1927) 1128; Foxw. Mai. For.

Rec. 3 (1927) 56; ibid. 10 (1932) 148; Burk. Diet.

(1935)287.— Fig. 89 A-A2.

Small to medium-sized, often crooked tree. Petiole,

stipule, ovary and parts of petals exposed in bud

persistently buffpuberulent,panicle and calyx outside

caducously so. Leaf bud to 3 by 2 mm, ovoid,

subacute. Stipule to 1 cm long, acicular, fugaceous.

Twig c. 3 mm 0, pale red-brown, ± prominently

ribbed and conspicuously papery flaky. Leaves 8.5-19

by 3.5-7 cm, dark violet when opening, elliptic to

lanceolate or rarely oblanceolate, coriaceous; base

broadly cuneateto obtuse; apex tapering into an up to

1 cm long short broad acumen; nerves 7-10 pairs, +

ascending, slender but distinctly elevated beneath,

obscure above; petiole 1-1.5 cm long, c. 3 mm 0,

relatively short and stout. Panicle to 7 cm long, short,

axillary to ramiflorous or occasionally terminal,with

a few short branchlets bearing up to 4 secund flowers.

Flower buds to 15 by 4 mm, large, lanceolate. Sepals

broadly ovate, subequal;outer 3 acute, inner 2 shortly

acuminate. Corolla pale yellow; stamens 10, equal;

filaments long, lorate, slender, tapering; anthers sub-

globose, becoming reflexed; appendages as long as

anthers, relatively short. Ovary narrowly ovoid, taper-

ing into the prominent glabrous style. Fruit sessile;

sepals to 15 by 10 mm, subequal, ovate, acute, united

at the thickened tuberculate base. Nut to 6.5 by 2 cm,

very large, fusiform to narrowly obovoid, apiculate.

Distr. Malesia: Malaya (Perak and Pahang south-

wards).
Ecol. Local, on undulatingland and hills to 1300m.

Vern. Mĕranti sĕngkawang puteh, m. bahru,sĕng-

kawang puteh, m. kĕrbau, rèsak, damar katup, seraya.

56. Shores tenuiramulosa Ashton, Gard. Bull. Sing.

31 (1978)42.

Small to medium-sized tree. Panicles caducous

greyish puberulent; bracts persistently so, parts of

petals exposed in bud and ovary persistently densely

so. Twig 1-2 mm 0 apically, terete, pale greyish

brown, rugulose. Buds and stipules not seen. Leaves

9-24 by 4-11 cm, elliptic to lanceolate, thinly coria-

ceous drying pale greyish brown; margin undulate,

somewhat revolute; base broadly cuneate to obtuse;

apex shortly broadly acuminate; nerves 8—9(—11)

pairs, arched, at 55°-60°, very slender but distinctly
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elevated beneath, slightly so above, as also the laxly

reticulate tertiary nerves; midrib prominenton both

surfaces; petioles 11-20 mm long, drying cream-

brown at the ends, otherwise blackish. Panicles to 18

cm long, terminal or to 3-axillary or ramiflorous,

slender, many flowered; doubly branched, branchlets

to 2 cm long; bracts to 2 mm long,elliptic, fugaceous.

Flower buds to 5 by 2 mm. Sepals ovate-deltoid,

incrassate, subacute, glabrous,subequal. Stamensincrassate, subacute, glabrous,subequal. Stamens 15,
in 3 unequal verticils; filaments dilated at base,

tapering and filiform distally; appendages slender,

villous distally, c. l\ times as long as the narrowly

ellipsoid anthers. Ovary ovoid, tapering into theOvary ovoid, tapering into the

somewhat shorter stout columnar style; style villous in

the basal §. Fruit pedicel to 2 by 2 mm; sepalsto 6 by 5

mm, equal, ovate, subacuminate, thickened; nut to 25

by 8 mm, fusiform-lanceolate.

Distr. Malesia: N.E. Borneo (E. Sabah, Sakar I.).

Ecol. Locally frequent on dry rocky ultrabasic

ridges near coast.

Note. Clearly allied to S. angustifoliaASHTON; the

rather broad, chartaceous leaf, curling over irregu-

larly at the margin and with the matte undersurface,

and the long and slender, epilose petiole cream

coloured only at the distal end, serve to distinguish
it.

57. Shorea conica SLOOT. Reinwardtia 3 (1956) 336, f.

7.

Medium-sized tree. Young parts glabrescent; pani-

cles, parts of petals exposed in bud, calyx and ovary

denselypersistently pale rufous puberulent. Twigs c. 1

mm 0 apically, much branched, terete, smooth,
blackish. Buds small, ovoid; stipule to 2 by 1 mm,

ovate, acute, fugaceous. Leaves 6-10 by 2-4.5 cm,

narrowly ovate, coriaceous; margin subrevolute; base

cuneate, subequal; acumen to 2 cm long, slender,

prominent; nerves 4-6 pairs, slender but prominent

beneath, hardly elevated above as also the midrib,

arched, ascending at 45°-50°; tertiary nerves densely

subreticulate, barely elevated beneath; petiole 8-12

mm long, slender. Panicles to 8 cm long, terminal or

axillary, slender; singly branched, branchlets to 2 cm

long; bracteoles and flowers unknown. Fruit pedicel to

3 mm long, stout; calyx lobes to 10 by 8 mm, short,

subequal, subacuminate, saccate, thickened,

appressed to the base of the nut. Nut to 32 by 10mm,

narrowly ovoid-lanceolate, tapering, acute.

Distr. Malesia: E. Sumatra (Labuan Batu, Indra-

giri)-

Ecol. Local, undulating land near coast.

Vern. Mĕranti pugil, m. kunyit, m. tĕmpalo, m.

rambai, samarupa chĕngal.

58. Shorea bakoensis Ashton, Gard. Bull. Sing. 22

(1967) 289, pi. 34; Man. Dipt. Brun. Suppl. (1968) 81,

f. 10.

Small tree. All vegetative parts apparently gla-
brous. Twig c. 2 mm 0 apically, smooth; stipule scars

short, horizontal. Bud and stipule unknown. Leaves

13-18 by 5-6 cm, narrowly oblong to lanceolate,

coriaceous; base obtuse; acumento 1 cm long, slender;

nerves 9-10 pairs, prominent beneath, at 55°-65°;

tertiary nerves slender, hardly raised beneath, subsca-

lariform; midrib applanate above, prominent

beneath; petiole 10-12 mm long, stout. Flower and

infloresence unknown. Fruit pedicel short, obscure.

Calyx lobes to 4 by 3 mm, subequal, oblong, obtuse,

incrassate, saccate, patent, sparsely persistently buff

sericeous on the outer surface. Nut to 25 by 14 mm,

ellipsoid-cylindric, densely evenly persistently buff

pubescent; style remnant to 1 mm long.
Distr. Malesia: Borneo (W. Sarawak).
Ecol. Rare (one collection); skeletal podsols near

coast.

59. Shorea xanthophylla Sym. Gard. Bull. S. S. 9

(1938) 342, pi. 24; Browne, For. Trees Sarawak &

Brunei (1955) 164; Sloot. Reinwardtia 3 (1956) 344;

Ashton, Man. Dipt. Brun. (1964) 160, f. 14; ibid.

Suppl. (1968) 91; Meuer & Wood, Sabah For. Rec. 5

(1964) 78.

Small tree. Young twig and petiole shortly buff

caducous pubescent; panicle, stipule (outside only),

and leaf bud persistently shortly evenly cream pubes-

cent. Twig 2-3 mm 0 apically, straight, stout, terete;

petiole scars large, orbicular, swollen; stipule scars

short, indistinct. Bud to 3 by 1.5 mm, conical. Stipule

c. 8 by 3 mm, fugaceous, narrowly deltoid, cupped,
subacute. Leaves 12-25 by 4-7 cm, bright red at first,

oblong-lanceolate, thinly coriaceous, slightly bullate;
base obtuse or broadly cuneate; acumento 1 cm long,

deltoid; margin sometimes slightly revolute; nerves

9-13 pairs, prominent beneath, at 40°-50°, curving

and continuing parallel with the margin distally,

sometimes anastomosing to form an indistinct intra-

marginal nerve; tertiary nerves remotely scalariform;

petiole 8-15 mm long, c. 1.5 mm 0, short. Panicle to 10

cm long, terminal or 2-axillary to ramiflorous,angu-

lar; somewhat irregularly doubly branched, branch-

lets to 1.5 cm long, zigzag, bearing to 9 flowers;

bracteoles minute, fugaceous. Flower bud to 4.5 by 1.5

mm, lanceolate, acute. Calyx shortly puberulent
outside, glabrouswithin; lobes ovate, the inner 2 lobes

thinner, more constricted at the base. Petals cream-

yellow, linear, shortly pubescent on parts exposed in

bud, imbricate and cuppedat the base, spreading and

twisted distally. Stamens 15, in 3 unequal verticils;

filaments broad at base, tapering and filiform distally;
anthers oblong; appendage to connective 1-2 times

length of anther, ciliate towards the apex, reaching the

base of the style. Ovary ovoid-conical, glabrous at

base, shortly pubescent apically, tapering into the

stylopodium;style short, glabrous.Fruit calyx lobes c.

7 mm long and broad, subequal, broadly ovate,

thickened, shortly pale fulvous caducous pubescent

outside, glabrous within, not adpressed to the nut but

prominently saccate. Nut c. 2.0 by 1.3 cm, obovoid,

subacute, slightly striated longitudinally, densely

shortly persistently pale fulvous pubescent.
Distr. Malesia: N.E. Borneo (Sabah, Brunei, Sar-

awak N.E. of Rejang valley).
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Ecol. Mixed Dipterocarp forest below 1000 m, on

clay soil.

Vern. Sĕraya kuning barun (Sabah), mĕrabubok

(Iban).

60. Shorea blumutensis Foxw. Mai. For. Rec. 10

(1932) 236, pi. 20; Sym. Mai. For. Rec. 16(1943) 49, f.

29.

Large tree. Leaf bud, twigs, petioles, midrib below,

stipules, panicles, bracteoles, calyx and parts ofpetals

exposed in bud densely tawny puberulent, caducous

except on bud, twig apices, petiole,panicle and petals;

ovary and nut densely pale buff puberulent. Leafbud

to4 by 2 mm, ovoid, subacute. Stipulesshort, acicular,

fugaceous. Twig c. 2 mm 0 apically, smooth, terete.

Leaves 8-17 by 2.8-6.5 cm; elliptic-lanceolate, coria-

ceous, lustrous beneath, dull above; base cuneate;

margin narrowly revolute; acumen to 1 cm long,

tapering; nerves 14-16 pairs, very slender, slightly
elevated on both surfaces as also the subreticulate

tertiary nerves, ascending at c. 50
c

; midrib prominent

beneath, evident and elevated above; petiole 1.2-2.2

cm long, c. 2 mm 0. Panicle to 16cm long, terminal or

axillary, lax, singly branched; branchlets to 1 cm long,

short, bearing c. 4 secund flowers. Flower bud to 6 by 3

mm, fusiform; sepals ovate, subequal, the 2 inner

somewhat the narrower; stamens 15, in 3 subequal

verticils; filaments compressed, broad at base, taper-

ing and filiform beneath the subglobose anthers;

appendages slender, scabrous in the distal j, c. \j

times length of anthers; ovary ovoid, with prominent

narrow stylopodium, both densely puberulent; style
short, obscurely trifid, glabrous. Fruit subsessile; 3

longer calyx lobes to 9 by 1.8 cm, spatulate, obtuse, c.

7 mm broad above the to 8 by 10 mm ovate saccate

thickened tuberculate base; 2 shorter lobes to 6.5 by
0.7 cm, lorate, similar at base. Nut to 3 by 1.3 cm,

obovoid, apiculate.

Distr. Malesia: Malaya (Johore), N.E. Sumatra

(Karimun).

Ecol. Rare, in Lowland Dipterocarp forest below

500 m.

Vern. Mĕranti kelim.

61. Shorea iliasii Ashton, Gard. Bull. Sing. 22 (1967)

291, pi. 36; Man. Dipt. Brun. Suppl. (1968) 85, f. 10.

Medium-sized tree. Youngparts greyish sericeous,

caducous. Twig c. 2 mm 0 apically, terete, sometimes

patchily chartaceous flaky; stipule scars short, hori-

zontal. Bud c. 2 by 2 mm, conical, subacute. Leaf
19-25 by 9-12 cm, oblong-ovate, obtuse but shortly
decurrent and subequal at base; acumento 8 mm long,

broad, short; nerves 12-14 pairs, prominent beneath,

arched, at 50°-75°; tertiarynerves remotely subscalar-

iform; midrib applanate or slightly elevated above,

prominent beneath; petiole 22-30 mm long, stout,

terete. Panicle to 10 cm long, terminal or axillary,
terete or somewhat compressed, caducous grey-buff

sericeous; singly or doubly branched; bracts and

bracteoles unknown. Buds to 4 by 2 mm, small,

fusiform. Calyx densely puberulent on parts exposed

in bud; 3 outer lobes ovate, acute; 2 inner lobes

somewhat smaller, narrower at base, shortly fim-

briate. Petals cream, linear, obtuse, strongly con-

torted, pubescent on parts exposed in bud. Stamens

15, in 2 unequalverticils, the inner 5 somewhat longer

than the outer 10; filaments broad at base, tapering

and filiform below the subgloboseanthers; appendage

to connective c. times length of anther, sericeous in

the apical %. Ovary narrowly ovoid, pubescent, taper-

ing into the short glabrous style. Fruit calyx sparsely

greyish sericeous towards the base; 3 longer lobes to 8

by 2.2 cm, spatulate, obtuse to subacute, c. 4 mm

broad above the 6 by 5 mm thickened saccate

prominentlytuberculate base; 2 shorter lobes to 5.5 by

1.2 cm, otherwise as longer lobes. Nut to 10 by 8 mm,

ovoid, acute, densely persistently greyish sericeous.

Distr. Malesia: Borneo (Central Sarawak).

Ecol. Local, clay soils on undulatingland and hills

below 400 m.

Vern. Lun siput daun bĕsar.

62. Shorea faguetioides ASHTON, Gard. Bull. Sing. 19

(1962) 287, pi. 17; Man. Dipt. Brun. (1964) 154, f. 14;

ibid. Suppl. (1968) 83; Meuer & Wood, Sabah For.

Rec. 5(1964)80.

Large buttressed tree. Young twig sometimes

shortly buff caducous pubescent; other vegetative

parts entirely glabrous.Twig 3 mm 0 apically, slightly

compressed at first, becoming terete, minutely striated

or rugulose. Bud 3-4 by 2.5 mm, ovoid, obtuse,

compressed. Stipule to 18by 6 mm, narrowly deltoid,

saccate, obtuse, less caducous than in most species of

sect. Richetioides. Leaves 12-18 by 5-7 cm, brilliant

magenta when opening,narrowly ovate, chartaceous;

base broadly cuneate to subcordate, subequal;

acumen prominent, c. 2 cm long; nerves 10-15 pairs,

slender but prominent, at 60°-70°; tertiary nerves

scalariform, slightly oblique to the nerves; petiolespetioles

2.2-3 cm long, very long, slender. Panicle to 15 cm

long, terminal or axillary, terete, rugose when dry, lax,

sparsely persistently pale greyish brown pubescent;

regularly alternately doubly, rarely trebly, branched,

branchlets to 2 cm long, bearing to 7 flowers;
bracteoles small, fugaceous. Flower bud to 2.5 by 1.5

mm, small, elliptic, obtuse. Calyx densely shortly

pubescent outside, glabrous within; lobes ovate,

acute, the 2 inner slightly the smaller, thinner, more

constricted at base. Petals cream, linear,pubescent on

parts exposed in bud, imbricate in the basal half

forming a broad shallow cup, distally spreadingand

twisted. Stamens 15, in 3 unequal verticils; filaments

slender, tapering, basally compressed and slightly

gibbous, distally filiform; anthers subglobose;appen-

dage to connective slender, 3 times length of anther,

the longest 5 exceeding the style apex, slightly ciliate

towards the apex. Ovary ovoid, sparsely pubescent;

stylopodium shorter than ovary, cylindrical, more

densely pubescent; style short, glabrous. Fruit calyx

puberulent at the base, otherwise glabrescent; 3 longer
lobes to 7 by 1.5 cm, chartaceous, broadly spatulate,

obtuse, tapering to 4 mm above the to 5 mm broad
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prominently tuberculate saccate thickened base; 3

shorter lobes to 5 by 0.7 cm, spatulate, similar at base.

Nut c. 20 by 6 mm, ellipsoid to obovoid, pale buff

pubescent; style remnant c. 3 mm long, slender.

Distr. Malesia: Northern Borneo (Ulu Kapuas

and Sarawak to S.W. Sabah and W. Kutei).

Ecol. Local, on clay rich soils on hillsides below 700

m.

Vern. Damar hitam daun nipis (Brun.), bĕpisang

(Kapuas), pĕnuar (W. Kutei).
Note. One collection (bb 35287, Ng. Njaban, Ulu

Kapuas, W. Borneo) possesses fruit with short sub-

equal sepals; without further collections it is not

possible to assess whether it represents more than a

single aberrant tree.

63. Shorea alutacea Ashton, Gard. Bull. Sing. 22

(1967) 288, pi. 33; Man. Dipt. Brun. Suppl. (1968) 81,
f. 10.

Medium-sized tree. Twigs, stipules, leaf buds,

petioles and midrib shortly densely persistently buff

pubescent, leaf nervation and surface beneath spar-

sely so. Twigsc. 2 mm 0 near the apices, terete; stipule

scars c. 1.5 mm long, horizontal, evident. Bud c. 2 by

1.5 mm, ovoid, acute, small. Stipule to 8 by 3 mm,

narrowlydeltoid, acute, relatively large. Leaves 15-22

by 6-8 cm, ovate to lanceolate,undulate,chartaceous,

with cordate base; acumen to 1 cm long, narrow;

nerves 14-19 pairs, slender, narrowly depressed

above, slender and prominent beneath, at up to 100°

at base, 60°-70° distally; tertiary nerves subscalari-

form, slender, indistinct; midrib depressed above,

prominent, terete beneath; petiole 6-10 mm long,

drying rugose. Panicle to 15 cm long, terete, straight,
densely shortly pale buff pubescent; singly or doubly

branched, branchlets to 2.5 cm long; bracteoles to 4by
3 mm, ovate, acute, densely shortly buff fugaceous
pubescent. Flowers secund; buds to 6 by 3 mm,

ellipsoid, relatively large. Calyx densely pubescent on

parts exposed in bud; sepals broadly ovate, subequal,
the inner 2 shortly acuminate, thinner towards the

margin and narrower at the base than the acute outer

3. Petals lanceolate, pale yellow, pubescent on parts

exposed in bud; imbricate at base after opening

forming a cup; spreading and twisted distally.
Stamens 15, in 3 unequal verticils the appendages of

the inner 5 exceeding the style apex; filaments broad

and compressedat base, tapering and filiform distally;

anthers broadly oblong; appendage to connective

slender, 3-4 times as long as anther, glabrous. Ovary
and stylopodium pyriform, densely pubescent, taper-

ing into a glabrouscolumnar style equal in length to

the stylopodium. Fruit pedicel and calyx shortly

sparsely caducous pubescent. Pedicel c. 1 mm long,

short. 3 longer calyx lobes to 8 by 1.8 cm, spatulate,c.

4 mm broad above the to 7 by 7 mm ovate saccate

thickened base; 2 shorter lobes to 6 by 1.2 cm,

otherwise similar to longer lobes. Nut to 2.2 by 1 cm,

narrowly ovoid, shortly apiculate, densely shortly

evenly buff pubescent.

Distr. Malesia: Borneo (W. Sarawak)

Ecol. Rare, lower slopes of granodiorite moun-

tains.

64. Shorea longisperma ROXB. [Hort. Beng. (1814) 93,

nomen]Fl.Ind.ed. Carey 2 (1832)618;DC. Prod. 16,2

(1868) 632; Brandis, J. Linn. Soc. Bot. 31 (1895) 103;

Ridl. Fl. Mai. Pen. 1 (1922) 143; Ashton, Gard. Bull.

Sing. 31 (1978)43.—Parashorea longisperma KURZ,

J. R. As. Soc. Beng. Sc. 39, 2 (1870) 66; DYER, Fl. Br.

Ind. 1 (1874) 441; SLOOT. Bull. Jard. Bot. Btzg III, 8

(1927)571;Foxw. Mai. For. Rec. 10(1932)226.— S.

resina-negra Foxw. Mai. For. Rec. 10 (1932) 205, pi.

16; BURK. Diet. (1935) 2021; SYM. Mai. For. Rec. 16

(1943) 56, f. 29, 35; ASHTON, Man. Dipt. Brun. Suppl.

(1968) 89, f. 11, pi. 18 (habit,bole, damar).

Very large, prominently buttressed tree. Leaf bud

and stipule persistently unevenly shortly fulvous

pubescent, twig caducously so. Leaf beneath and

petiolepersistently shortly subscabrid pale grey-green

pubescent. Twig 1-2 mm 0 apically, slender, terete,

becoming smooth; stipule scar small, horizontal to

descending, frequently obscure. Bud to 3 by 2 mm,

ovoid, acute. Stipule to 5 by 2 mm, ovate to lorate,

acute, caducous. Leaves 7-12 by 2.3-6 cm, elliptic to

ovate, somewhat chartaceous, palemauvewhen fresh;

base cuneate to obtuse, acumen to 1.5 cm, long,

slender;nerves 10-13 pairs, at 45°-55°, slender, raised

beneath; tertiary nerves subscalariform; midrib

applanate to slightly depressed above, prominent

beneath;petiole 10-15 mm long. Panicle to 7 cm long,

terete or ribbed, slender, densely persistently pale

fulvous scabrid pubescent; shortly singly branched,
branchlets ascending, bearing to 4 flowers. Buds to 9

by 3 mm, lanceolate. Sepals broadly ovate, acute,

densely sericeous on parts exposed in bud, the inner 2

fimbriate, somewhat shorter than the outer 3. Petals

pale yellow, narrowly lanceolate, strongly contorted,

sericeous on parts exposed in bud. Stamenssericeous on parts exposed in bud. Stamens 15, in 3

unequal verticils; filaments broad and compressed at

base, tapering to the large broadly ellipsoid anthers;

appendage to connective slender, c. 2 times length of

anther at anthesis. Ovary and stylopodium pyriform,

shortly densely pubescent; style slender, columnar,

glabrous, as long as ovary and stylopodium. Fruit

sessile. Calyx sparsely pubescent; 3 longer lobes to 9

by 1.5 cm, spatulate,obtuse, c. 3 mm broad above the

to 6 by 4 mm elliptic saccate tuberculate thickened

base; 2 shorter lobes to 7 by 0.4 cm, linear, obtuse,

similar at base. Nut to 2.3 by 1.2 cm, ellipsoid, acute,

shortly evenly densely buff pubescent.

Distr. Malesia: Malaya (except seasonal areas), E.

Sumatra (Labuhan Batu), Borneo (Central and N.

Sarawak, S.E. and S. Borneo).
Ecol. Scattered on fertile clay rich soils in Mixed

Dipterocarp forest, especiallyon igneousand volcanic

rocks on undulating land and sheltered inland moun-

tain slopes to 1400 m.

Vern. Mĕranti damar hitam,kala, katup,

sĕnggai

mĕrawan,

(Mai.), lun mĕranti (Sar.), mĕrsiput, mèrak-

unyit, kĕrambukuh, mĕmukuh, awang sih (S.E. Bor-

neo).
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65. Shorea acuminatissima SYM. Gard. Bull. S. S. 9

(1938) 340, pi. 23; Browne, For. Trees Sarawak &

Brunei (1955) 162; Ashton, Man. Dipt. Brun. (1964)

149, f. 14; ibid. Suppl. (1968) 81; Meijer & Wood,
Sabah For. Rec. 5 (1964) 65, pi. 2 (habit), f. 8.

Very tall buttressed tree with dark brown square-

section fissured bark. Twig, panicle, petiole, bud,

stipule and nervation beneath ± persistently scabrid

rust pubescent. Twig c. 1.5 mm 0 apically, slender,

much branched, terete, becoming smooth. Budlo 1.2

by 1 mm, globoseto ellipsoid,small. Stipule c. 6by3.5

mm, oblong-falcate, base obtuse or subcordate; cadu-

cous, more persistent in young trees. Leaves 7-10 by

3-4 cm, ovate, sometimes cream to brown lepidote

beneath; base obtuse; acumen c. 7 mm long; short,

acute; marginrevolute; nerves 9-12 pairs, prominent

beneath, at c. 40
c

-50 c
; tertiary nerves dense, scalari-

form, distinct; midrib prominent beneath, depressed

above; petiole 1-1.5 cm long, slender. Panicle to 8 cm

long, terminal or axillary, terete, singly branched;

branchlets to 2 cm long, bearing to 6 secund flowers;

bracteoles to 2 by 2 mm, broadly oblong, obtuse,

puberulent. Flower bud to 5 by 3 mm, ellipsoid,

subacute. Calyx densely pubescent outside, glabrous

within; lobes broadly ovate, subequal, obtuse; inner 2

lobes thinner towards margin, narrower at base, than

outer 3. Petals shortly pubescent on parts exposed in

bud, imbricate at base after opening forming a cup,

spreading and contorted distally. Stamens 15, of 2

lengths the longest 5 exceeding the ovary; filaments

broad, compressed, tapering, somewhat gibbous;
anthers broadly oblong; appendage to connective

longer than anthers, slender, puberulent towards

apex. Ovary and stylopodiumnarrowly ovoid, with a

band of short hairs towards the apex; style as long as

ovary and stylopodium, slender, glabrous. Fruit sub-

sessile, with prominent obconical receptacle; calyx

puberulent or glabrescent; 3 longer lobes to 6 by 1.3

cm, spatulate, obtuse,to 3 mm broad above the to 4by

4 mm somewhat tuberculate thickened base; 2 shorter

lobes to 4.5 by 0.8 cm, otherwise similar. Nut to 2 by

0.7 cm, narrowly ovoid, densely pale rufous pubes-

cent.

Distr. Malesia: N.E. Borneo (from Baram valley

N.E. to Sabah).

Ecol. Local, Mixed Dipterocarp forest on sandy

clay soils on hills below 500 m, usually near the coast.

Vern. Sĕraya kuning runching (Sabah), damar

hitam runching (Brun.), barun runching (Sar.).

66. Shorea gibbosa Brandis, J. Linn. Soc. Bot. 31

(1895) 99; Ridl. J. Sir. Br. R. As. Soc. 54 (1909) 23;
BURK. ibid. 76 (1917) 165, fig.; Ridl. Fl. Mai. Pen. 1

(1922) 289; Foxw. Mai. For. Rec. 10 (1932) 208; Sym.

Gard. Bull. S. S. 7 (1933) 143, pi. 42; Mai. For. Rec. 16

(1943) 51, f. 29; Browne, For. Trees Sarawak &

Brunei (1955) 162; Meijer & Wood, Sabah For. Rec.

5 (1964) 71, pi. 4a, f. 9; Ashton, Man. Dipt. Brun.

Suppl. (1968) 83, f. 10.— Hopea grisea BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 63; MERR. En. Born. (1921)

404.

Very tall, buttressed tree. Twig, bud, petiole and

stipulepersistently shortly evenly pale rufous pubes-

cent, leaf nervation beneath sparsely so, glabrescent.

Twig c. 1 mm 0 apically, slender, much branched, at

first frequently rugulose. Stipules to 3 by 1 mm,

narrowly elliptic, acute, fugaceous. Leaves pink when

opening, 5-13 by 2-6 cm, ovate, chartaceous, undu-

late; base broadlycuneate toobtuse; acumento 1.5cm

long; nerves 7-9 pairs, slender but prominentbeneath,
at 50°-65'; tertiary nerves subreticulate;midrib some-

what depressed above, prominent beneath; petiole
8— 12(—16) mm long, short. Panicle to 10 cm long,

terminal or axillary, terete, denselypersistently buff to

pale rufous pubescent; singly branched, branchlets to

2 cm long, bearing to 6 + distichous flowers;
bracteoles to 2 by 1 mm, oblong, obtuse, shortly

pubescent, fugaceous. Bud to 5 by 3 mm, lanceolate.

Sepals ovate, shortly densely pubescent on parts

exposed in bud; outer 3 acute, inner 2 shortly

acuminate, relatively broader, shorter, thinner at the

margin. Petals cream with a pink base, narrowly

oblong, strongly contorted, sericeous on parts

exposed in bud. Stamens 15, in 3 unequalverticils, the

longest reaching the style apex; filaments compressed
and gibbous at base, tapering and filiform below the

small broadly ellipsoidanthers; appendagetoconnec-

tive somewhat longer than anther, slender, glabrous.

Ovary ovoid, densely pubescent; style columnar,

pubescent in the basal
j,

otherwise glabrous. Fruit

pedicel to 2 mm long, slender. Calyx shortly sparsely

pubescent; 3 longer lobes to 9 by 2 cm, spatulate,

obtuse, c. 4 mm broad above the to 10by 6 mm ovate

saccate thickened tuberculate base; 2 shorter lobes to

6by 0.5 cm, narrowly spatulate, acute, similar at base.

Nut to 1.8 by 1.2 cm, narrowly ellipsoid, densely buff

pubescent, acute.

Distr. Malesia: Malaya (Johore), Singapore, S.E.

Sumatra (Palembang, Lampong), Borneo.

Ecol. Locally common on deep fertile clay-rich

soils, on undulatingland and low hills below 650 m.

Vern. Damar hitam gajah (Mai.), lun gajah (Sar.),

sĕraya kuning gajah (Sab.), madilan,

damar lenkuyung.

mèrakunyit,

d. kĕtuyung, awang pakit,

kenuar.

kelepeh,

mĕranti kuning, dahu mentola,

lampong kuning

bangkirai,

(Indon. Borneo), damar buah, d. b.

kuning (Sumatra).

Note. A variable species distinguished by the

sparsely pubescent leaf nervation and leaves crinkling

on drying. Collections from East Borneo typically
bear lanceolate leaves dryingpale grey-green beneath,

and a denser fulvous tomentum on perianth and

panicle.

67. Shorea hopeifolia (HEIM) SYM. Gard. Bull. S. S. 8

(1933) 150,pi. 46; ibid. 8 (1934) 36; Mai. For. Rec. 16

(1943) 52, f. 29; Browne, For. Trees Sarawak &

Brunei (1955) 163; Meuer & Wood, Sabah For. Rec.

5 (1964) 72; Ashton, Man. Dipt. Brun. Suppl. (1968)

84, f. 10; Gard. Bull. Sing. 31 (1978) 43. — Cotylelo-
bium hopeifoliumHEIM, Bull. Mens. Soc. Linn. Paris 1

(1891) 971; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 95;
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BRUHL & KING, Ann. R. Bot. Gard. Calc. 5,2 (1896)
153.

—
S. ridleyanaKing, J. R. As. Soc. Beng. Sc. 62.

2(1893) 115, p.p.-, RIDL. Fl. Mai. Pen. 1 (1922) 226,

p.p.-, Foxw. Mai. For. Rec. 2 (1927) 353; ibid. 10

(1932) 209, p.p.\
Sloot. ex Merr. PI. Elm. Born

(1929)204.— Hopeaheimiana BRANDIS, J. Linn. Soc.

Bot. 31 (1895) 63; MERR. En. Born. (1921)402.— Ho-

pea albescens RIDL. J. Str. Br. R. As. Soc. 73 (1916)

142; Fl. Mai. Pen. 1 (1922) 236.
—

S. kalunti MERR.

Philip. J. Sc. 26 (1925) 475; DESCH, Mai. For. Rec. 12

(1936) 35, 39; Foxw. Philip. J. Sc. 67 (1938)

307. — Hopea hopeifolia SLOOT. Bull. Jard. Bot. Btzg

III, 10 (1929) 396.

Very tall buttressed tree. Vegetative parts glabrous.

Twigs c. 1 mm 0 apically, terete, slender, much

branched, minutely rugulose; stipule scars short,

horizontal, obscure. Bud c. 1 by 1 mm, small, ovoid,

acute, glabrous. Stipuleacute, glabrous. Stipule to 5 by 2 mm, lanceolate,

acute, fugaceous. Leaves 3.5-8 by 2-4 cm, small, ovate,

somewhat chartaceous and undulate; base broadly

cuneate, usually with prominent pore-like glabrous
domatia on either side of the base of the midrib;

acumen to 1 cm long, prominent; nerves 9-11 pairs,

slender, hardly raised beneath, arched, at 55°-65°,

with distinct secondary nerves; tertiary nerves reticu-

late; midrib applanate above, prominent beneath,

drying dark red or black; petiole 8-10 mm long,

slender, geniculate. Panicle to 5 cm long, terminal or

axillary, terete, densely persistently pale buff pubes-
cent; singly branched, branchlets bearing to 9 disti-

chous flowers; bracteoles to 2 by 2 mm, elliptic,

obtuse, puberulent outside, glabrous within, cadu-

cous. Bud to 5 by 2 mm, small, lanceolate. Sepals

pubescent on parts exposed in bud, ovate, acute; the

inner 2 relatively broader and thinner at the margins
than the outer 3. Petals pale yellow, narrowly lanceo-

late, densely pubescent on parts exposed in bud,

strongly contorted. Stamens 15, in 3 unequal verticils;

filaments compressed at base, tapering and filiform

below the ellipsoid anthers; appendageto connective

slightly shorter than anther, glabrous. Ovary ovoid,

pubescent, surmounted by a columnar tapering style

equal in length and pubescent in the basal j. Fruit

pedicel and base of calyx sparsely buff pubescent,

calyx elsewhere glabrescent. Pedicel c. 3 mm long. 3

longer calyx lobes to7 by 1.5 cm, spatulate, obtuse, c.

4 mm broad above the to 5 by 5 mm deltoid thickened

saccate tuberculate base; 2 shorter lobes to 4 by 0.7

cm, spatulate, acute, similar at base. Nut to 2.7 by 1.2

cm, ellipsoid,shortly apiculate, densely shortlyevenly
buff pubescent.

Distr. Malesia: Malaya (seasonal area excepted),
Sumatra (Palembang, Lampong, and E. Coast Res.:

Tapanuli to Pariaman in west), Borneo, Philippines

(Mindanao).

Ecol. Scattered on fertile clay rich soil on undulat-

ing land and hills below 600 m, often in moist places.

Vera. Damar siput jantan, seraya. s. labu (Mai.),
suranti limau manis, aruing, mĕranti kuning, damar

buah (Sumatra), sĕraya kuning jantan (Sabah), lun

siput jantan (Sar.), tali makas (Dus.), sĕlangan kacha,

mèrakunyit, bĕrĕmbuku, lampong bĕmbĕring, damar

b., utuhatup (Indon. Borneo).
Note. Some specimens from S.E. Sabah and N.E.

Kalimantan suggest that hybridization with S. gib-

bosa may sometimes occur there.

68. Shorea kudatensis Wood ex Meijer, Act. Bot.

Neerl. 12 (1963) 346, pi. 12; Sabah For. Rec. 5 (1964)

74, pi. 5 (bark).

Medium-sized buttressed tree. Panicle, parts of

petals exposed in bud and ovary persistently cream

puberulent; calyx at first densely so, becoming sparse;

twig caducously so. Twigs c. 3 mm 0, rather stout,

terete, + rugulose. Bud small, ovoid, obtuse; stipules

fugaceous, not seen. Leaves 8-15 by 5-9 cm, ovate,

coriaceous, lustrous above; base + obtuse, subequal,

shortly decurrent; apex shortly broadly acuminate;

nerves 7-9 pairs, very slender but distinctly elevated

on both surfaces as also the midrib,strongly arched, at

45°-55°; tertiary nerves subreticulate, distinctly ele-

vated beneath, evident above; petiole 17-22 mm long,

rather stout. Panicle to 14 cm long, terminal or

axillary, many-flowered; doublybranched, branchlets

to 3 cm long. Flower buds c. 3 by 2 mm, small,

ellipsoid. Sepals broadly ovoid, the outer 3 subacu-

minate, the inner 2 acute. Petals cream. Stamens 15,

unequal; filaments broadlycompressed at base, taper-

ing and filiform beneath the oblong anthers; appen-

dages slender but short, ± equal in length to anthers,

scarious towards apices. Ovary ovoid, tapering into

the short glabrous style. Fruit subsessile; 2 longer

calyx lobes to 6 by 1 cm, spatulate, obtuse, c. 3 mm

broad above the c. 4 by, 3 mm narrowly ovate

thickened saccate tuberculate base; 2 shorter lobes to

43 by 5 mm, subacute, otherwise similar. Nut to 20 by

8 mm, narrowly ovoid.

Distr. Malesia: N.E. Borneo (Kudat to Kilias and

Sandakan).

Ecol. Locally common on dry hills near coast.

Vern. Sĕraya kuning kudat.

69. Shorea cuspidata Ashton, Gard. Bull. Sing. 22

(1967) 290, pi. 35, 350 (phot, habit); Man. Dipt. Brun.

Suppl. (1968) 82, f. 10,pi. 14 (stem-base).

Medium-sized tree. Leaf bud and stipule shortly
buff pubescent, young twigs caducously so; leaf

glabrous. Twig c. 1 mm 0 towards apex, slender,

terete, minutely striated. Bud c. 1 mm long, small,
ovoid. Leaves 5-9 by 2-6 cm, small, broadly ovate,

subcoriaceous, with broadly cuneate base; acumento

1.5 cm long, subcaudate; nerves 5-7 pairs, slender,

hardly raised beneath, at 40°-50°; tertiary nerves

reticulate, obscure; midrib slender, applanate or

slightly raised above, prominentbeneath;petiole 7-11

mm long, slender. Panicle to 9 cm long, terminal or

axillary, slender, terete, densely evenly shortly buff

pubescent; singly branched, branchlets to 1.5 cm long.
Flowers secund; buds to 3 by 2 mm, small, ellipsoid.

Calyx pubescent on parts exposed in bud; sepals

broadly ovate, small, subequal, acute, the inner 2

broader and thinner at the margin than the outer 3.
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Petals palelime-yellow, lanceolate, densely pubescent

on parts exposed in bud, connate at base, strongly

contorted. Stamens 15, in 3 unequal verticils; fila-

ments compressed at base, tapering and filiform below

the ellipsoid anther; appendage to connective c. \\
times length of anther, slender, pubescent in the distal

j, almost reaching to style apex at anthesis. Ovary and

stylopodium pyriform, sericeous, crowned with a short

columnar glabrous style. Fruit pedicel and calyx

shortly sparsely buff pubescent. Pedicel c. 1 mm long,

short. 3 longer calyx lobes to 5 by 1.5 cm, broadly

spatulate, obtuse, c. 3 mm broad above the to 5 mm

broad saccate thickened base; 2 shorter lobes to 4 by 1

cm, otherwise asin longer lobes. Nut to 2.5 by 1.5 cm,

obovoid, mucronate, densely shortly evenly buff

pubescent.

Distr. Malesia: Borneo (Sarawak w. of the Lupar).
Ecol. Locally common on undulatingland and low

hills in Mixed Dipterocarp forest, to 500 m.

Vern. Lun runching padi.

70. Shorea mujongensisAshton, Gard. Bull. Sing. 22

(1967) 292, pi. 38, 351 (phot, habit);Man. Dipt. Brun.

Suppl. (1968) 87, f. 11, pi. 17 (stem-base).

Tall buttressed tree. Young twig, bud and petiole

shortly buff pubescent, glabrescent. Twig c. 2 mm 0

apically, terete, rugulose; stipule unknown. Leaves

6-14 by 2.5-5.5 cm, ovate or elliptic, margin +

revolute, base obtuse to cuneate; acumen to 8 mm

long; nerves 8-13 pairs, slender but prominent
beneath, curved, at c. 50°; tertiary nerves scalariform,

unraised, narrowly channelled, beneath; midrib

applanate above, prominently terete beneath; petiole

10-16 mm long, terete. Flowers unknown. Panicle to 6

cm long, singly branched, terete, rugulose, shortly

evenly buff puberulent. Flower bud to 6 by 4 mm,

fusiform. Perianth puberulent on parts exposed in

bud; sepals ovate, subacute. Stamens 15, in 3 unequal

verticils; filaments broad at base, tapering; anthers

ellipsoid; appendagessame length as anthers, slender,

glabrous. Ovary and stylopodium pyriform, puberu-

lent except at apex, surmounted by a short glabrous

style. Fruit pedicel to 2 mm long, puberulent. Fruit

calyx sparsely puberulent to glabrescent; 3 longer
lobes to 7 by 1.5 cm, spatulate, obtuse, 4 mm wide

above the 6 by 5 mm tuberculate incrassate base; 2

shorter lobes to 4.5 by 0.7 cm, otherwise similar. Nut

to 2.2by 0.7 cm, narrowly ovoid, densely shortly pale
buff pubescent.

Distr. Malesia: Borneo (Central Sarawak,E. Sabah).

Ecol. Local, on fertile soils overlying or influenced

by basic volcanic rocks, to 1100 m.

Note. Close to S. gibbosa but the minutelychan-

nelled, hardly or unraised tertiary nerves beneath

(sapling excluded), and the glabrous subcoriaceous

applanate leaves serve to distinguish it. Collections

from Sarawak have larger more prominentlyrevolute

ovate leaves.

71. Shorea faguetiana HEIM, Bull. Mens. Soc. Linn.

Paris 2 (1891) 975; BRANDIS, J. Linn. Soc. Bot. 31

(1895) 95, p.p.; Merr. En. Born. (1921) 414; Sym.

Gard Bull. S. S. 7(1933) 148,pi.45; ibid. 10(1939)381;
Mai. For. Rec. 16 (1943) 50, f. 29, 31; Browne, For.

Trees Sarawak & Brunei (1955) 162; Ashton, Man.

Dipt. Brun. (1964) 152, f. 14; ibid. Suppl. (1968) 83;
Meijer & Wood, Sabah For. Rec. 5 (1964) 69, pi. 3,
4b.— S. ridleyanaKing, J. R. As. Soc. Beng. Sc. 62,2

(1893) 115,/)./).;Brandis, J. Linn. Soc. Bot. 31 (1895)

99,p.p. -, BRUHL & KING, Ann. R. Bot. Gard,Calc. 5,2

(1896) 153, t. 185 , p.p.; RIDL. Fl. Mai. Pen. 1 (1922)

226,/>./>.; Foxw. Mai. For. Rec. 3 (1927) 38,p.p.; ibid.

10 (1932) 209, p.p.; BURK. Diet. (1935) 2021. — S.

dryobalanoidesDYER ex BRANDIS, J. Linn. Soc. Bot. 31

(1895) 95, nomen in syn.

Medium-sized or large buttressed tree. Bud,

stipule outside, panicle and young twig pale greyish

pubescent; fresh young leaves sparsely fugaceous

pubescent beneath. Twig slender, dotted with large

pale lenticels, with a minutely wrinkled striated

papery flaked surface. Bud c. 2 by 1.5 mm, small,

ovoid to conical. Stipule to 4 by 1.5 cm, hastate,

pubescent. Leaves 7-12 by 3-5 cm, elliptic to oblong-
lanceolate or ovate, coriaceous; base obtuse or

cuneate, symmetrical or subequal; acumen to 1 cm

long; margin generally slightly revolute; nerves 9-12

pairs, slender but distinctly elevated beneath, at c.

30°-50°; tertiary nerves scalariform, rather dense,

oblique to the nerves; petiole 1-1.5 cm long, fairly
stout. Panicle to 20 cm long, terminal or axillary,
terete or angular, lax; regularly doubly or trebly

branched, branchlets to 1 cm long, bearing to 8

flowers; bracteoles small, fugaceous. Flower bud to 3

mm long, small,elliptic to subglobose. Calyx shortly

pubescent outside, glabrouswithin; lobes ovate, sub-

equal, subacute, 2 inner lobes thinner towards margin,

more constricted basally. Petals cream, linear, the

basal half imbricate, forming a cup on opening,

spreadingand strongly twisted distally. Stamens 15,in

3 unequal verticils; filaments broad at base, tapering

rapidly and filiform distally; anthers subglobose;

appendage to connective as long as anthers and

reaching almost to the style apex, sparsely ciliate

towards the apex. Ovary subglobose, shortly pubes-

cent; stylopodium as long as ovary, pubescent; style

short, glabrous. Fruit sparsely pubescent; 3 longer

calyx lobes to 6by 1.2cm, thinly coriaceous, spatulate,

obtuse, 2.5 mm broad above the c. 3.5 mm broad

thickened tuberculate base; 2 shorter lobes c. 4.5 cm

long, narrower, with a narrower base. Nut to 15 by 5

mm, narrowly ellipsoid to subobovoid, shortly buff

pubescent; style remnant short, acute.

Distr. Thailand (Pattani) and in Malesia: Malaya

(non-seasonal parts), Borneo (Sarawak, Sabah, S.E.

Borneo to Muara Tewe).
Ecol. Well drained clay soils on low hills and

particularly ridgetops at 15(h- 1000 m (mainlyto 700 m).

Vern. Damar siput, kala, k. jantan, seraya,

bam.

s. kitan,

rinchong, (Mai.), lun siput (Sar.), sĕraya kuning

siput (Sabah), katukan (Kinababangan), selangan

kacha, sĕrangan kacha, pangkang puteh (Tidung,

Berau).
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5. Section Anthoshorea

Heim, Rech. Dipt. (1892) 41; Brandis, J. Linn. Soc. Bot. (1895) S4, p.p.; SYM.

Mai. For. Rec. 16 (1943) 27, f. 17 (map); ASHTON, Gard. Bull. Sing. 20 (1963) 268;

Man. Dipt. Brun. (1964) 116. — Shorea sect. HopeoidesHEIM, Rech. Dipt. (1892)
43.— Anthoshorea PIERRE ex HEIM, I.e. in syn. — Parahopea HEIM, I.e. 66.

— ShoreaMerantiPa’ang groupSYM. Mai.For. Rec. 16(1943)27. — Shorea subg.
Anthoshorea (HEIM) MEIJER, Act. Bot. Neerl. 12 (1963) 322. — Fig. 91B-C, 92.

Flowers usually large. Petals white, sometimes with a median pink suffusion,

broadly elliptic or ovate-lanceolate, contorted imbricate at base at anthesis

forming a rather large broad goblet enclosing the anthers, loosely connate on

falling. Stamens 15-30 in 3 verticils, or co; filaments broad at base, gradually

tapering; anthers with 4 pollen sacs, narrowly oblong to linear; appendage to

connective unreflexed, prominent, usually at least half as long as anther, stout or

slender, scabrous or glabrous. Ovary pubescent or glabrous, without distinct

stylopodium; style longer than ovary, + distinctly trifid distally. Stipules

caducous, often large; bracts and bracteoles frequently large, somewhat persis-

tent. Leaf with scalariform tertiary nerves; midrib obscure, depressed, above.

Medium sized or more usually large stoutly buttressed trees. Bark surface with

irregular section fissures, frequently short and anastomosing; inneredge of outer

bark ill-defined; outer surface rotting off, rarely flaking regularly; periderms

undulate, incomplete or absent; inner bark simply laminate. Wood cream or

yellow, rarely red (S. montigena) with ray cells bearing silica deposits; vessels

arranged in a reticulum as seen in transverse section, solitary or occasionally in

pairs.
Distr. Ceylon and Peninsular India to Indochina and through Malesia to the Moluccas.

Ecol. Semi-evergreen and evergreen lowland forests. Several species (S. roxburghii, S. hypochra, S.polita, S.

assamica, S. retinodes) can occur in gregarious stands, especially in seasonal forests.

Vern. White mĕranti, mĕrantipa’ang (Mai.), raruk (Iban), mĕlapi (Sabah).

Note. S. bracteolata appears to be pollinatedby thrips (APPANAH) whereas S. roxburghii has been found to be

visited by bees in Thailand (SMITINAND, pers. comm.). Most species are rather uniform and well defined, the

notable exception being the widespread S. assamica and its siblings S. agamii of Borneo, which has two

subspecies, one of which can be triploid, and S. resinosa in which abundant apoximis through adventive

polyembryony is well known (FOXWORTHY, KAUR).

72. Shorea dealbata Foxw. Mai. For. Rec. 10 (1932)

192, pi. 14; BURK. Diet. (1935) 2010; SYM. Mai. For.

Rec. 16 (1943) 35, f. 19; ASHTON, Man. Dipt. Brun.

Suppl. (1968) 93, f. 12.
—

S. aff. hypochra (non

Hance) Browne, For. Trees Sarawak & Brunei

(1955)519.

Medium-sized, hardly buttressed tree. Young

twigs, buds, stipules outside and petiole densely

shortly evenly dark fulvous pubescent, nervation

beneath fugaceously so; leaf beneath pale pink-brown

lepidote. Twig. c. 4 by 2 mm 0 towards apex,

compressed, smooth to finely rugulose; stipulescars c.

2 mm long on young twigs, subhorizontal,prominent
with a prominent rib descending the twig from their

ends. Bud to 6 by 4 mm, ovoid, conical, subacute.

Stipule to 20 by 5 mm, elliptic-oblong, subacute.

Leaves alternate, 8-16 by 4-7.5 cm, ovate to elliptic,

coriaceous; base obtuse, rarely cuneate; acumen to 1

cm long, narrow; nerves (11—)20—24 pairs, obscure

and slightly depressed above, slender and hardly
elevated beneath, at up to 75° towards the base,
40

c

-60° towards the apex; tertiary nerves dense,

parallel, slender, obscure; midrib obscure, depressed

above, prominent, subacute beneath; petiole 1.5-2.5

cm long, stout, rugose especially distally when dry.
Panicle to 8 cm long, terete or angular, densely pale
fulvous hirsute, axillary or terminal; unbranched or

singly branched, branchlets to 1.5cm long; bracteoles

fugaceous, unknown. Flowers distichous; bud to 12 by
5 mm, lanceolate. Calyx densely pale fulvous hirsute

outside, glabrous within; 3 outer lobes narrowly
deltoid, subacute, 2 inner lobes shorter, ovate, cuspi-

date. Petals oblong-lanceolate,white tinged with pink

at base, densely pubescent on parts exposed in bud.
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Fig. 91. Flower details in Shorea sect. Anthoshorea HEIM (B and C) and sect. Brachypterae Heim subsect.

Brachypterae (D). Sepals drawn from inside. — S. roxburghii G. DON. B. Bud, B1. outersepal, B2. inner sepal,
B3. stamens from inside, B4. pistil, all x 10.

—

S. henryana

inner sepal, C3. onestamen in lateral view and pistil, all x 6.
— S. balangeran

outer sepal, D2. inner sepal, D3. stamens from outside, D4. pistil, all x 10 (B KERR 8392, C KERR 17713, DCult.

Hort. Bog. VIII-D-6).

(KORTH.) BURCK. D. Bud, D1.

PIERRE. C. Stamens and pistil, C1. outer sepal, C2.
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Stamens 17, unequal; filaments lorate, somewhat

tapering, + as long as anthers; anthers narrowly

oblong; appendage to connective filiform, stout at

base, rapidly tapering to a very slender apex, 3 times

length of anther, the inner 5 reaching the style apex,

sericeous in the distal
j. Ovary ovoid, sparsely seri-

ceous; style filiform, trifurcate apically, sericeous in

the basal 5. Fruit pedicel to 5 mm long, slender. 3

longer calyx lobes to 9 by 1.3 cm, narrowly spatulate,

subacute, 3.7 mm broad above the c. 8 by 8 mm

subauriculate thickened base; 2 shorter lobes to 6.5 by
0.4 cm, lorate, acute, similar but narrowerat base. Nut

to 18 by 8 mm, narrowly ovoid, densely pale fulvous

pubescent; style remnant to 3 mm long.
Distr. Malesia: Malaya (Pahang), Sumatra (P.

Lingga; sterile coll.), Borneo (W. Sarawak).

Ecol. Locally frequent on yellow sandy soil on

coastal hills and flat sometimes swampy land.

Vern. Mĕranti bunbong (Mai.).

73. Shorea farinosa C.E.C. Fischer, Kew Bull. (1926)

461; ibid. (1927) 81; Sym. Mai. For. Rec. 16 (1943) 36,

f. 19; Smitinand, Thai For. Bull. (Bot.) 1 (1954) 23.

Large semi-deciduous tree. Leaf bud and parts of

petals exposed in bud persistently cream pubescent,

calyx and ovary thus at first, becoming sparsely

pubescent; parts otherwise sparsely fugaceous puber-

ulent, glabrescent. Twig 2-3 mm 0 apically, smooth,

pale brown; stipule scars short, pale, slightly down-

curved. Leaves 7.5-15 by (2-)2.5-6 cm, elliptic-

oblong, thinly coriaceous; base obtuse; apex shortly
acuminate or retuse; nerves 13-20 pairs, very slender,
elevated on both surfaces, arched, at 60°-70°; tertiary

nerves scalariform, evident on both surfaces; midrib

slender but prominent and terete beneath, obscure

and depressed above; petiole (13-)20-30 mm long,
slender. Panicles to 10 cm long, lax, slender, terminal

or axillary; singly branched, branchlets to 8 cm long,

bearing to 6 distant secund flowers;flower buds to 6 by

4 mm, broadly ellipsoid; 3 outer sepals ovate-elliptic,

acute; 3 inner smaller, ovate, acute; stamens 25,
filaments broad and compressed at base, gradually

tapering; appendagesfiliform, villous in the distal %, c.

lj times length of the narrowly oblong tapering

anthers; ovary narrowly ovoid, tapering into the

equally long columnar deeply trifid style. Fruit pedicel
to 4 mm long, expanding into the base of the nut; 3

longer calyx lobes to 14 by 2 cm,spatulate,obtuse, c. 8

mm wide above the 18 by 14 mm elliptic saccate

thickened base; 2 shorter lobes to 10 by 0.7 cm,

slender. Nut to 3 by 1.5 cm, ovoid, glabrous, tapering
to the prominent style remnant.

Distr. S. Tenasserim, Peninsular Thailand;doubt-

fully from Malesia: Malaya (fallen leaves from N.

Pedis and Kelantan).

74. Shorea polita Vidal,Sinopsis (1883) 15, t. 15D;

Rev. PI. Vase. Filip. (1886) 61; Brandis, J. Linn. Soc.

Bot. 31 (1895) 88; Foxw. Philip. J. Sc. 13 (1918) Bot.

190; Merr. En. Philip. 3 (1923) 98; Desch, Mai. For.

Rec. 12 (1936) 39; Foxw. Philip. J. Sc. 67 (1938)

304.
—

S. mindanensis Foxw. Philip. J. Sc. 13 (1918)
Bot. 192; MERR. En. Philip. 3 (1923) 97; REYES, Philip.

J. Sc. 22 (1923) 330. —Fig. 92.

Large tree. Parts of petals exposed in bud densely

pubescent, young parts + caducously tawny puberu-

lent, more persistent in young trees. Twigs c. 2 mm 0

apically, terete, smooth. Leaf buds small, ovoid.

Stipules caducous, not seen. Leaves (3.5-)6.5-9(-14)

by (1.5—)4—5(—11.5) cm, + elliptic, thinly coriaceous,

occasionally cream lepidote beneath; margin nar-

rowly subrevolute; base cuneate to obscure (young

trees); apex shortly broadly acuminate to retuse;

nerves 11-13 pairs, slender but distinctly elevated

beneath, + applanate above, at 55°-80°; tertiary

nerves remotely scalariform, hardly elevated beneath,

+ obscure; midrib prominent beneath, obscurely

depressedabove;petiole 1-2 cm long, slender, genicu-

late. Panicle to 14 cm long, slender, lax, terminal or

axillary; singly branched, branchlets to 8 cm long,

with to 8 secund flowers; bracteoles to 7 by 2 mm,

lanceolate, acute, caducous. Flower bud to 10 by 3

mm, fusiform; sepals ovate, the outer 3 subacute, the

inner 2 acuminate; stamens 21-25, becoming +

shorter than style at anthesis; anthers linear-oblong,

slender; appendages aristate, scabrous distally, +

twice length ofanthers; ovary ovoid, puberulent;style

columnar, slender, + twice length of ovary, scarious

in the basal j, with + deeplytrifid stigma. Fruitpedicel

short, stout,broadeninginto fruit. 3 longer calyx lobes

to 13 by 2 cm, lorate,obtuse, c. 6 mm wide above the

to 15 by 12 mm elliptic saccate thickened base; 2

shorter lobes to 7.5 by 0.5 cm, linear-lorate, acute,

similarly saccate at base; nut to 15 by 14 mm, ovoid,

tapering to a long slender filiform style remnant.

Distr. Malesia: Philippines.

Ecol. Widespread but scattered in Semi-evergreen

and Evergreen Lowland Dipterocarp forests.

Vern. Lauan, malaanonan.

Note. Closely allied to .S. gratissima and S. monti-

gena, forming a group of three ailopatric species

characteristic ofseasonally or periodically dry forests

from Thailand to the Moluccas.

75. Shorea gratissima (Wall, exKurz) Dyer, Fl. Br.

Ind. 1 (1874) 307; King, J. R. As. Soc. Beng. Sc. 62,2

(1893) 115; Brandis, J. Linn. Soc. Bot. 31 (1895) 88,

89; Ridl. Agr. Bull. Str. & F.M.S. 1 (1901) 59;

Brandis, Indian Trees (1906) 70; Burk. J. Str. Br. R.

As. Soc. 16(1917)167; ibid. 81 (1920)51,68;Ridl.F1.

Mai. Pen. 1 (1922) 226; Craib, Fl. Siam. Enum. 1

(1925) 143; Foxw. Mai. For. Rec. 10(1932) m,p.p.\
Burk. Diet. (1935) 2011; Sym. Mai. For. Rec. 16

(1943) 36, f. 19; Smitinand, Thai For. Bull. 1 (1954)

22; Meijer & Wood, Sabah For. Rec. 5 (1964) 54, f.

5.— Hopea gratissima WALL. [Cat. (1828) n. 960,

nomen; DC. Prod. 16, 2 (1868) 635, nomen] ex Kurz,
J. R. As. Soc. Beng. Sc. 42, 2 (1873) 61.

Large tree. Young parts entirely shortly evenly
densely pale fulvous pubescent, glabrescentexcept on

stipules Twig c. 1.5 by 1 mm 0 apically, at first

somewhat compressed, becoming terete, smooth,
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Fig. 92. Flower details in Shorea sect. Anthoshorea HEIM. — S. polita VIDAL. A. Bud, A1. outer sepal, A2. inner

sepal, both from inside, A3. stamens from inside, A4. pistil, all x 5 (CANICOSA 9734).
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dark brown; stipule scars short, horizontal, obscure.

Buds to 2 by 1 mm, ovoid, subacute. Stipules to 10 by 3

mm, lanceolate, acute, caducous. Leaves 4-10 by
1.5-4.5 cm, ovate to elliptic, coriaceous, with undulate

margin; base cuneate; apex acute or with to 1 cm long
slender acumen; nerves c. 12-14 pairs, slender, hardly
raised beneath, arched, at 55-65°; secondary nerves

scalariform to subreticulate,remote, obscure; midrib

obscure and depressed above, slender and acute

beneath;petiole 8-15 mm long, slender. Panicles to 10

cm long, terete or ribbed, terminal or axillary, singly

(if axillary) or doubly branched; branchlets to 4 cm

long, ascending, bearing to 8 flowers; bracteoles to 2

mm long, linear, fugaceous. Flower bud to 5 by 3 mm,

lanceolate. Sepals narrowly deltoid, 3 outer acute, 2

inner acuminate. Stamens 25; filaments compressed,

tapering, c. 1
5

times length of anthers; antheroblong,

tapering; appendagesvery slender, c. 3 times length of

anthers, villous in the distal J. Ovary narrowly ovoid,

glabrescent, tapering into the style; style c. \\ times

length of ovary, with prominently trifid stigma. Fruit

glabrescent. Pedicel to 1.5 mm long and 0; 3 longer
calyx lobes to 7 by 1.3 cm, lorate-spatulate, obtuse, c. 6

mm wide above the to 8 by 5 mm saccate somewhat

thickened base; 2 shorter lobes to 5.5 by 0.6 cm,

otherwise similar. Nut to 15 by 8 mm, ovoid, apicu-
late.

Distr. Tenasserim, Peninsular Thailand, and in

Malesia: Malaya (Kelantan, Selangor, Singapore),
W. Sumatra (Bangkinang), Borneo (N.E. Sabah from

Kudat to W. Kutei).

Ecol. Locally abundant on low hills near the coast.

Vern. Meranti laut (Malaya),penggiran (Sabah).

76. Shorea henryana PIERRE in Lanessan, PI. Util.

Colon. Fr. (1886) 302; For. Fl. Coch. 3 (1889) t. 229;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 89; CRAIB, Fl.

Siam. Enum. 1 (1925) 143; ASHTON, Gard. Bull. Sing.
31 (1978) 41.— S. sericeiflora FISCHER & HUTCH.

Kew Bull. (1926) 433; SYM. ex DESCH, Mai. For. Rec.

12 (1936) 27; PARKINSON, Ind. For. Rec. (Bot.) 1

(1937) 43; SYM. J. Mai. Br. R. As. Soc. 19 (1941) 160;
Mai. For. Rec. 16(1943)41,f. 19,25;SMITINAND, Thai

For. Bull. 1 (1954)22.— S. gratissima(non (WALL.ex

KURZ) DYER) FOXW. Mai. For. Rec. 10 (1932)
189. — S. longestipulata TARDIEU, Not. Syst. 10

(1942) 132. — Fig. 91 C-C3.

Large buttressed tree. Young twig and petiole

densely evenly pale rufous caducous pubescent; leaf

bud, panicles, sepals and parts of petals exposed in

bud persistently so; leaves, stipules and ovary sparsely

fugaceous pubescent; leaves pale pink-brown lepidote
beneath. Twigs 1-2 mm 0 apically, smooth, terete,

becoming chocolate-brown; stipule scars slender,

short, horizontal. Buds to 2 by 1 mm, small, ellipsoid.

Stipules to 20 by 3 mm, narrowly elliptic, obtuse,
not at first caducous. Leaves (3-)4-8(-12) by

0—)2.5—4.5(—5) cm, broadly lanceolate to elliptic,

coriaceous; base obtuse or rarely broadly cuneate;

apex acute or with to 1 cm long broad acumen; nerves

17-20 pairs, slender, hardly raised beneath, at 80
c

at

the base, down to 45° towards the apex; secondary

nerves densely scalariform, slender, obscure; midrib

obscure and depressed above, slender but prominent

and terete beneath; petiole 10-18 mm long, slender.

Panicles to 11 cm long, slender, lax, terete or ribbed,

terminal or more rarely axillary; doubly (if terminal)

or singly branched; branchlets to 5 mm long, bearing

to 6 flowers; bracteoles unknown. Flower buds to 10 by
5 mm, ellipsoid. Sepals lanceolate, the inner 2 some-

what shorter, more narrowly acute, than the outer 3.

Petals white. Stamens 25(-30); filaments slender,

tapering, c. lj times length of the narrowly oblong

anthers; appendages very slender, c. 3 times length of

anther, villous towards apex. Ovary ovoid; style

columnar, tapering, + twice length of ovary, villous

in the basal prominentlytrifid at apex. Fruit pedicel
to 3 mm long, to 2 mm 0; 3 longerfruitcalyx lobes to

9.5 by 1.6 cm, lorate,obtuse, to 8 mm wide above the 8

by 8 mm suborbicular somewhat thickened saccate

base; 2 shorter lobes to 5.5 by 0.4 cm, otherwise

similar. Nut to 22 by 10 mm, narrowly ovoid,

apiculate, glabrous.
Distr. Lower Burma, S.E. and Peninsular Thai-

land, and in Malesia: N.W. Malaya (Kedah, Pedis,

Langkawi).
Ecol. Locally common in Semi-evergreen Diptero-

carp forest on well drained red soils.

77. Shorea montigenaSloot. Reinwardtia 2 (1952) 57,
f. 18, 19.— S. balangeran var. binnendijkii BOERL.

Cat. Hort. Bog. 2(1901) 108.

Huge buttressed tree. Young parts fugaceous

puberulent, ovary persistently so, panicle and parts of

perianthexposed in bud persistently greyish ocherous

pubescent; parts otherwise glabrous. Twigs c. 2 by 1

mm apically, distinctly compressed, smooth, dark

brown. Buds minute, falcate-lanceolate. Stipulesto 20

by 3 mm, linear-lanceolate, acute. Leaves 5-12 by

2-5.5 cm, ovate-lanceolate, thinly coriaceous, undu-

late; base cuneate; apex with to 1.5 cm long slender

taperingacumen; nerves 7—9(— 13 in young trees)pairs,

very slender and hardly elevated on either surface,

ascending at 50°-65°, sometimes with a few scattered

shorter secondary nerves; tertiary nerves densely

scalariform, + obscure; midrib slender but prominent

and acute beneath, ± obscure and depressed above;

petiole22-25 mm long, slender,geniculate. Panicles to

17cm long,axillary or terminal,compressed, singlyor

doubly branched; branchlets to 12 cm long; bracts

fugaceous. Flower bud to 12 by 4 mm, large; sepals

broadly ovate, acute, subequal; stamens (55-)65-72,

unequal; filaments compressed, tapering; appendages
slender, lj-2 times length of the narrowly oblong

anthers; ovary ovoid, tapering into somewhat longer
columnar style. Fruit pedicel short; 3 longer calyx
lobes to 11 by 1.5 cm, spatulate, obtuse, 1.5 mm wide

above the 1 by 1 cm ovate saccate thickened base; 2

shorter lobes to 35 by 3 mm, linear, similar at base.

Nut to 2 by 1.5 cm, ovoid, apiculate.

Distr. Malesia: Moluccas (Bum, Ceram), N.E.

Celebes? (leaves only).
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Fig. 93. Shorea assamica DYER ssp. globifera (RIDL.) SYM. a. Habit, b. seedling,c. leaf, showing hairs in the left

half, veins in the right, d. fruit, e. nut, all x½ (a YATES 1675, b bb. 19473, c bb. 20776, d-e KEP 87603).
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Ecol. Common, frequently gregarious, on hills in

S. selanica forest.

Vern. Bahut, kayu bapa, gawa, babat (Buru), umale

(Ceram).

Notes. Differing from the Philippine species S.

polita principally in the greater number of stamens

and related, through it, to the widespreadbut disjunct

S. gratissima of drought prone evergreen forest.

GOTTWALD & PARAMESWARAN (Bot. Jahrb. 85, 1966,

457, 458) placed this species in sect. Shorea on the

basis of xylem anatomy, but noted its unusually low

density for that section, the presence of oxalate

crystals and red colour.

78. Shorea assamica DYER, Fl. Br. Ind. 1 (1874) 307;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 85; Indian Trees

(1906) 70; Foxw. Philip. J. Sc. 4 (1909) Bot. 516;

TROUP, Ind. Woods and Uses (1909) 241; Silv. Ind.

Trees(1921) 133; GAMBLE, Man. Ind. Timb.(1922) 83;
PEARSON & BROWN, Commerc. Timb. Ind. 1 (1932)

119;KANJILAL & DAS, Fl. Assam (1934) 136; PARKIN-

SON, Ind. For. Rec. (Bot.) 1 (1937) 40; SYM. Gard.

Bull. S. S. 9 (1938) 331; ASHTON, Gard. Bull. Sing. 31

(1978) 43. —Fig. 93.

KEY TO THE SUBSPECIES

1. Branchlets of panicle usually simple

ssp. assamica

1. Branchlets of panicle bifurcate or fascicled.

2. Appendage to connective as long as anther

a. ssp. globifera

2. Appendage to connective twice length of anthers.

3. Leaves epilose beneath b. ssp. koordersii

3. Leaves usually sparsely velutinate beneath

c. ssp. philippinensis

a. ssp. globifera(Ridl.) Sym. Gard. Bull. S. S. 9 (1938)

331, pi. 20; Mai. For. Rec. 16 (1943) 31, f. 19, 20;

Ashton, Gard. Bull. Sing. 31 (1978) 44.— S. globi-

fera Ridl. Fl. Mai. Pen. 1 (1922) 232; Foxw. Mai.

For. Rec. 3(1927)35; ibid. 10(1932) 191; Burk. Diet.

(1935) 2010; Sym. ex Desch, Mai. For. Rec. 12(1936)
27.— S. sororia SLOOT. Bull. Bot. Gard. Btzg III, 18

(1949)247,f. 9, 10.—Fig. 93.

Large buttressed tree. Twigs, panicles, parts of

perianth exposed in buds, stipules outside (subgla-

brous to sparselypuberulentwithin),petioles, midribs

above and leaf undersurface persistently ± densely
shortly evenly pale ocherous buff torufous pubescent;

fruit sparsely persistently puberulent; leaf undersur-

face densely pale rufous lepidote (mature trees only).

Twigs to 2 by 1.5 mm 0 apically, ± compressed,

smooth, becoming dark brown; stipule scars short,

pale, transverse, with a prominent rib proceeding
down the internode from the base. Buds to 3 by 2 mm,

ovoid, subacute, compressed. Stipules to 15 by 4(-7 in

young trees) mm, broadly or narrowly ovate, acute,

subauriculate, not at first caducous. Leaves

(4—)5—9(— 10) by 2-4(-6) cm, ovate, elliptic or rarely
obovate, + coriaceous; base obtuse to subcordate;

acumen to 8 mm long, narrow; nerves 13-18 pairs,

slender, obscure above, at 50°-65°, arched near the

margin; tertiary nerves densely scalariform, slender;

midrib obscurely depressed above, terete and promi-

nent beneath; petiole 5-7 mm long, short, slender.

Panicles to 6 cm long, short, ribbed, terminal or

axillary; branchlets usually bifurcate or fascicled, lax.

Flower bud to 8 by 4 mm, ellipsoid. Sepals narrowly

deltoid, subacute, the 3 outer somewhat narrower,

longer than the inner 2. Petals white, pink at base

within, broadly elliptic, obtuse. Stamens 15, shorter

than the style at anthesis; filaments slender, tapering,
as long as the slender lorate anthers; appendages to

connectives very slender, J-l times length ofanthers.

Ovary ovoid, glabrous; style columnar, c. 3 times

length ofovary, distinctly trifid at apex. Fruitpedicel

to 2 by 2 mm. 3 longer calyx lobes to 11 by 2 cm,

sublorate,obtuse, c. 5 mm broad above the to 12by 10

mm saccate thickened base; 2 shorter lobes to 9 by 0.8

cm, linear, subacute, similar at base. Nut to 15 by 15

mm, ovoid, tapering to an up to 6 mm long slender

style remnant.

Distr. Peninsular Thailand, and in Malesia:

Malaya (Perak and Central Pahang northwards),
Sumatra (west of the Barisan Divide from S. Atjeh to

Bencoolen),?S.E. Borneo (sterile coll.).
Ecol. Evergreen forests on fertile clay soil; on well

drained flat land, especially by streams, and slopes to

1000 m; in areas liable to periodic drought. Locally

common, especially in northern Malaya.

Vern. Mĕrantipipit, m. lampong, m. pasir, lèmsa

kulat, l. néram (Mai.), sogar baringin nabotar, s. b.

narara, bayang ayĕr, kĕlikung, ngĕrawan, mĕrkunyit
(Sum.).

Note. Indistinguishable from ssp. philippinensis

when sterile.

b. ssp. koordersii (Brandis) Sym. Gard. Bull. S. S. 9

(1938)331.— S. koordersii Brandis ex Koord. Med.

Lands PI. Tuin 19 (1898) 355; Ic. Bog. 1 (1901) t. 80;

Fl. N.O. Celebes Suppl. 2 (1922) 8; ibid. Suppl. 3

(1922) 44, t. 91; Koord.-Schum. Syst. Verz. 3(1914)

88; Heyne, Nutt. PI. ed. 1, 3 (1917) 303; ibid. ed. 2

(1927) 1107, 1120; Endert, Tectona 28 (1935) 258;

Sloot. Reinwardtia 2 (1952) 42, f. 14, 15. — Aporosa
minahassae KOORD. Med. Lands PI. Tuin 19 (1898)
625. — Vatica celebica KOORD. ex SYM. Gard. Bull. S.

S. 9(1938) 331, nomen in syn.

Defining characters: Leaves peltate lepidote but

epilose beneath. Branchlets ofpanicle usually bifur-

cate or fascicled. Appendage to connective + twice

length of anther. Stigma ± unlobed. 3 longerfruit

calyx lobes to 7 cm long.
Distr. Malesia: Celebes (widespread), Moluccas

(Sula, Batjan & Obi Is., ?Ambon), Philippines (Min-

danao,Luzon).

Ecol. Common, often gregarious,onfertile soil in

primary semi-evergreen forest on hills in lowlands.

Uses. The major timber source where it grows; the

clear crystalline resin, 'idamar tenang’, was once much

exploited.

Vern. Malueh, haro, waro, rama wuring, induk,
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tambija, damar lari, d. larieh,maru waru,karmungku

(Celebes), honi, pini, p. boti pien, tĕnang, t. puteh, t.

mèrah, t. babudo (Moluccas).

c. ssp. phiiippinensis(Brandis) Sym. Gard. Bull. S. S. 9

(1938)331.— S. philippinensisBRANDIS, J. Linn. Soc.

Bot. 31 (1895) 88; Foxw. Philip. J. Sc. 6 (1911) Bot.

272; ibid. 13 (1918) Bot. 190; ibid. 67 (1938) 302;

MERR. En. Philip. 3 (1923) 98; DESCH, Mai. For. Rec.

12(1936)27.S. off. harmandii (non Pierre) Foxw.

Philip. J. Sc. 6 (1911) Bot. 272.—
~

S. pallida Foxw.

Philip. J. Sc. 13 (1918) Bot. 190.

Defining characters as ssp. koordersii but leaves

sparsely velutinate beneath.

Distr. Malesia: Philippines(widespread),S.E. Bor-

neo.

Ecol. Scattered in semi-evergreen and evergreen

forest both in seasonal and relatively non-seasonal

regions.

79. Shorea ochracea Sym. Gard. Bull. S. S. 8 (1935)

285, pi. 27; Browne, For. Trees Sarawak & Brunei

(1955) 158; Ashton, Man. Dipt. Brun. (1964) 165, f.

15; ibid. Suppl. (1968) 94, pi. 19 (bark); Meuer &

Wood, Sabah For. Rec. 5 (1964) 57. — 'Majau’

DURANT, Rep. For. Brunei (1933) 43.

Medium-sized to large tree with dark brown bark.

Twig, leaf bud, stipuleand petiole denselypersistently

rufous-brown powdery pubescent; partially cadu-

cous, sparse, on leaf beneath. Twig4-5 mm 0 apically,

stout, terete, becoming smooth, with 2 mm long,

short, cuneate, horizontal or slightly ascending stipule

scars. Bud 3-6 by 3-5 mm, globoseto ovoid, obtuse.

Stipule to 2 by 1.5 cm, elliptic, obtuse, caducous.

Leaves 12-18 by 7-10 cm, broadly elliptic-oblong,

coriaceous, bright yellow lepidote beneath; base cor-

date; acumen c. 5 mm broad; nerves 25-30 pairs,

prominent beneath, curved, at c. 110° at base, c. 20°

towards the apex, with slender indistinct scalariform

tertiary nerves; petiole 1.3-2 cm long, short, stout.

Panicle to 10 cm long, terminal or axillary, terete, lax,

densely greenish yellow puberulent; regularly singly

or doubly branched, branchlets bearing to 8 flowers;

bracts and bracteoles to 2 by 1 cm, large, elliptic,

obtuse, subpersistent, puberulent.Flower bud to8 by 3

mm, lanceolate, subacute. Calyx densely yellow-

brown tomentose outside, glabrous within; lobes

deltoid, slightly revolute, acuminate; 3 outer lobes

slightly longer, broader, obtuse; 2 inner lobes acute,

narrow at base. Petals lanceolate, subacute, shortly

pubescent on parts exposed in bud, puberulent else-

where. Stamens 15, subequal; filaments slightly longer

than anther, rather narrow, tapering gradually;

anther oblong, tapering; appendage to connective

somewhat longer than anther, reaching below style

apex, stout, acute. Ovary ovoid, densely pubescent;

style stoutly filiform, pubescent in the basal half,

otherwise glabrous, obscurely trifurcate apically.

Fruit calyx lobes shortly pubescent, densely so at base;

3 longer lobes to 10 by 2 cm, oblong, obtuse, to 1 cm

broad above the slightly broadened shortly auriculate

centrally thickened and saccate base; 2 shorter lobes

unequal,to 4.5 by 0.5 cm, obtuse, similar at base. Nut

c. 1.5 by 1 cm, ovoid, shortly densely tomentose; style

remnant to 2.5 mm long.
Distr. Malesia: Borneo (Lower Kapuas, Sarawak

to S.W. Sabah, Kinabatangan,Tidung to Puruktjau).

Ecol. Scattered on undulatingland and hills to750

m, in Mixed Dipterocarp forest.

Vern. Raruk (Iban), mĕlapi daun bĕsar (Sabah),

maro, m. hitam, kodahang (S.E. Borneo), kontoi

tĕmbaga (W. Borneo).

80. Shorea virescens PARIJS in Fedde, Rep. 33 (1933)

244; Bijdr. Kennis Oost-Ind. Damarhars (1933) 120;

SLOOT. Bull. Bot.Gard. Btzg III, 18 (1949) 240, f. 5,6;

ROJO, Kalikasan 5 (1976) 99, f. 1;ASHTON, Gard. Bull.

Sing. 31 (1978) 44. — S. lamellata (non Foxw.) ASH-

TON, Man. Dipt. Brun. (1964) 167, f. 15, p.p.; ibid.

Suppl. (1968) 94, p.p.

Twig, panicle, bud, stipule, petiole, midrib (both

surfaces) and nervation beneath shortly densely per-

sistently grey-buff tomentose. Twig by 1.5-3

mm, compressed, becoming finely cracked, stipule

scars c. 2.5 mm long, glabrous, horizontal. Bud 2-3 by

4 mm, globose to stoutly ovoid, obtuse. Stipule to 25

by 3-4 mm, linear, acute. Leaves alternate, 8-15 by

4-8 cm, obovate; base subcordate; acumento 7.5 mm

long, nerves 20-26 pairs, at 90° at base, c. 40°-55°

along the midrib; tertiary nerves very slender, scalari-

form, dense at 90° to the nerves; petiole 1.5-2cm long.

Panicle to 10 cm long, terminal or axillary + com-

pressed, slender, straight; unbranched or singly

branched; bracteoles to 8 mm long, narrowly lanceo-

late, densely pubescent outside, puberulent within,

caducous. Flower bud to 6 by 3 mm, elllipsoid, obtuse.

Calyx densely puberulentoutside, glabrescentwithin;

3 outer lobes ovate, subacute; 2 inner lobes shorter,

smaller, thinner, ovate-acuminate. Petals narrowly

lanceolate, densely pubescent on parts exposed in

bud. Stamens 15,of 2 lengths;filaments broad at base,

tapering and filiform distally; anthers narrowly

oblong; appendage to connective about twice length

of anther,exceeding style apex. Ovary ovoid,minutely

puberulent; style filiform, as long as ovary, distinctly

trifid. Fruit calyx shortlypuberulent orglabrous when

mature; 3 longer lobes to 8 by 1.3 cm, spatulate, +

obtuse, to 6 mm broad above the to 8 by 7 mm elliptic

somewhat thickened saccate base; 2 shorter lobes to

5.5 by 0.5 cm, linear, similar at base. Nut to 1.3 by 1

cm, glabrescent; style remnant to 3 mm long, tapering.

Distr. Malesia: Borneo, Philippines (Mindanao,

Samar).

Ecol. Widespreadbut very local, flat and undulat-

ing land and low hills, to 500 m.

Vern. Kĕbang, baung raja, pakit, kontoi raba, k.

tjongil, madja kĕruing, m. lilin (W. Borneo), mahum-

bong (S. Borneo), tĕgĕlam, bĕlobunio,pĕlĕpak batu

(S.E. Borneo),manggasinorong-lakihan(Mindanao).

81. Shorea javanica K. & V. Bull. Inst. Bot. Btzg 2

(1899) 3; Bijdr. (1900) 121; MOLL & JANSSONIUS,
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Mikrogr. Holz (1906) 361; BACKER, Schoolfl. (1911)

110; KOORD. Exk. FL. Java 2 (1912) 622; KOORD.-

SCHUM. Syst. Verz. 1 (1913) Dipt. 4; ENDERT, Tectona

28 (1935) 288, 488; SLOOT. Bull. Bot. Gard. Btzg III,
18 (1949) 230, f. 1; BACKER & BAKH. / FL. Java 1

(1963) 331. —S. vandekoppeliiParijs in Fedde, Rep.

33 (1933) 244; Bijdr. Kennis Oost-Ind. Damarhars

(1933) 112, incl. var. grandifolia PARIJS, I.e.

118—Fig. 16.

Large tree. Twig, leaf buds, stipule outside, pani-

cles, calyx, parts of petals exposed in bud, ovary and

nut persistently evenly tawny brown pubescent;

becoming sparse, scabrous, on fruit calyx, stipule

within, petiole and leaf nervation beneath. Twig 2-3

mm 0 apically, terete, becoming smooth. Leaf bud to

7 by 4 mm, ovoid-falcate, acute. Leaves (6.5-)10-15

by (3.5-)4-8 cm,elliptic-oblong to ovate, occasionally

obovate, ± thinly coriaceous; base obtuse to shal-

lowlycaudate;acumento 7 mm long, short, + abrupt;

nerves 19-25 pairs, very slender but + prominent

beneath,applanateabove, arched, at 65°-70°; tertiary

nerves densely scalariform, very slender but evident

and slightly elevated beneath; midrib slender but

prominent beneath, obscure and depressed above;

petiole 16-22 mm long, slender. Panicle to 14cm long,

slender, terminal or axillary, lax; singly branched,
branchlets to 4 cm long, bearing to 3 secund flowers.

Flower buds to 10 by 5 mm, ellipsoid; sepals narrowly

ovoid, acuminate, somewhat unequal; petals white;
stamens 15, shorter than style at anthesis; filaments

very long and slender, with scabrous apices,

2j-3 x length of anthers. Ovary small, ovoid, puberu-

lent, tapering imperceptibly into a tapering puberu-
lent stylopodium twice its length and long filiform

glabrous style thrice its length. Fruit pedicel c. 2 mm

long and 0, base offruit obtuse. 3 longer calyx lobes to

18 by 1.5 cm, spatulate, obtuse, c. 7 mm broad above

the 11 by 10 mm elliptic saccate thickened base; 2

shorter lobes to 7 by 0.5 cm, lorate, subacute, similar

at base. Nut to 14 by 10 mm, ovoid, prominently

apiculate.

Distr. Malesia: Sumatra (W. coast from southern

Atjeh southwards; east from Palembangsouthwards),
Central Java (Subah in Pekalongan Res.; rare).

Ecol. Scattered in north, becoming gregarious in

many areas in south Sumatra, in primary and second-

ary lowland forests.

U ses. A oncevaluable producer ofclear crystalline

resin as well as timber; grown in plantations in S.

Sumatra.

Vern. Damar puteh (Atjeh), d. sibosa, sibosa

(Tapanuli), d. saga (W. coast), d. kacha, d. mata

kuching(Palembang), mĕsĕgar, mĕntĕgar, kacha (Ben-

coolen), d. ata, d. dacha, d. mata kuching (Lampong),
pĕlalar, p. lĕngo (Java).

82. Shorea lamellata Foxw. Mai. For. Rec. 10(1932)

278; Burk. Diet. (1935) 2014; Desch, Mai. For. Rec.

12(1936)27,28;ibid. 14(1941)16, 17;Sym. Mai. For.

Rec. 16 (1943) 39, f. 19, 23; Sloot. Bull. Bot. Gard.

Btzg III, 18 (1949) 236, f. 3; Ashton, Man. Dipt.

Brun. (1964) 164, f. 15,pi. 40 (stem-base), p.p.; ibid.

Suppl. (1968) 94, p.p.; Meijer & Wood, Sabah For.

Rec! 5 (1964) 56, pi." la (bark).

Differingfrom S.javanica only as follows: Tomen-

tum uneven, scabrid. Anthers twice as long as broad,

broadly oblong.
Distr. Malesia: Malaya (Perak), Sumatra (Lingga,

Singkep), throughout Borneo but for N.E. Sarawak

and N. and W. Sabah.

Ecol. Local, undulating land and low hills; rarely

to 650 m in Malaya.
Vern. Mĕranti lapis (Mai.), tenam (W. Borneo),

buniau (W. Kutei), pakit (S. Borneo).

Note. The distribution of this species and S.

javanica is entirely allopatric; both are widespread,

and the many collections of each confirm that their

differences, though apparently slight, are consistent

and serve always to allow indisputable determina-

tion.

83. Shorearoxburghii G. DON, Gen. Hist. (1831) 813;

KASHYAPA, J. Bomb. Nat. Hist. Soc. 58 (1961)

543. — Hopea floribunda WALL. Cat. (1828) 964,

nomen; DC. Prod. 16, 2 (1868) 635, nomen. —
S.

talura ROXB. [Hort. Beng. (1814) 93, nomen] Fl. Ind.

ed. Carey 2 ( 1832) 618; DYER, Fl. Br. Ind. 1 ( 1874) 304;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 84; BRANDIS &

GILG in E. & P. Pfl. Fam. ed. 1, 3, 6 (1895) 265, fig.;

BRANDIS, Indian Trees (1906) 70; TALBOT, For. Fl.

Bombay 1 (1909) 110; TROUP, Silv. Ind. Trees (1921)

133; GILG in E. & P. Pfl. Fam. ed. 2, 21 (1925) 261;

PARKINSON, Ind. For. Rec. (Bot.) 1 (1937) 38; SYM. J.

Mai. Br. R. As. Soc. 19 (1941) 160; Mai. For. Rec. 16

(1943) 42, f. 19, 26; SMITINAND, Thai For. Bull. 1

(1954) 5, 6, 23.— S. laccifera HEYNE ex WALL. [Cat.

(1828) 967, nomen] in DC. Prod. 16, 2 (1868) 630;

BEDD.F1. Sylv. (1869) t. 6.— Vatica laccifera (WALL.

EXDC.) W. & A. Prod. 1 (1834) 84; WIGHT, IC. PI. Ind.

Or. 1 (1839) t. 164. — Saul iallarea Roxb. exW. &A.

Prod. 1 (1834) 84, nomen.
— S. laurifoliaWall. Cat.

(1828) 967, nomerr, ex STEUD. Nom. Bot. ed. 2, 2

(1841) 575, nomen; DC. Prod. 16, 2 (1868) 632,

nomen.— Vatica laurifolia (WALL.) STEUD. Nom.

Bot. ed. 2, 2 (1841) 745, nomen.
— S. floribunda

(WALL.) KURZ ex DYER, FL. Br. Ind. 1 (1874) 304;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 85, t. 2, f. 19,20;

Indian Trees (1906) 70; SYM. J. Mai. Br. R. As. Soc. 19

(1941) 160.— S. harmandii PIERRE ex LANESSAN, PI.

Util. Colon. Fr. (1886) 302; PIERRE, For. Fl. Coch. 3

(1889) t. 231; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 85;
BRANDIS & GILG in E. & P. Pfl. Fam. ed. 1, 3,6 (1895)
266.

—
S. cochinchinensis PIERRE, For. Fl. Coch. 3

(1889) t. 230; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 84;
BRANDIS & GILG in E. & P. Pfl. Fam. ed. 1, 3,6 (1895)

266; GUERIN, Fl. Gen. I.-C. 1 (1910) 381, fig., incl. var.

saigonensis GUERIN; CRAIB, Fl. Siam. Enum. 1 (1925)

142; LECOMTE, Bois Indochine (1926) 112; Foxw.

Mai. For. Rec. 10 (1932) 182; BURK. Diet. (1935)

2008; CORNER, Wayside Trees 1 (1940) 213. — S.

saigonensis PIERRE, For. Fl. Coch. 3 (1889) 257. — S.

attopoensis PIERRE, l.C. 257, t. 232.
—

S. obtusa WALL.
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var. subevenis BOERL. Cat. Hort. Bog. 2 (1900)

106. — Fig. 91 B-B4.

Small or large, hardly buttressed, deciduous or

evergreen tree. Leaf bud persistently shortly evenly

pale rust pubescent, leaf undersurface, petiole, sti-

pules and young twigs usually at first + sparsely

pubescent, caducous (in Malesia) or sometimes per-

sistent. Twigs c. 2 mm 0 apically, + terete, becoming
smooth, pale todark brown, sometimes minutely pale

lenticellate; stipule scars short, horizontal, the inter-

node frequently ribbed beneath their apices. Buds to 4

by 2 mm, ellipsoid. Stipules to 10 by 3 mm, linear

obtuse. Leaves 7.5-19 by 2.5-7 cm, elliptic-oblong,

thin; margin undulate; base broadly cuneate to sub-

cordate; apex acute orwith to6 mm long, short,broad

acumen; nerves 12-20 pairs, slender, ratherprominent

beneath, tending to bifurcate near the margin, rather

straight, at c. 60
c

-70
r

; secondary nerves slender,

remote, subscalariform; midrib evident towards base,

applanate to somewhat depressed, above, prominent

and terete beneath;petiole 1 cm long, frequently

somewhat swollen in the distal half and geniculate.

Panicle to 8 cm long, axillary to ramiflorous, rarely

terminal, slender, terete, glabrescent, lax; singly

branched, branchlets to 4 cm long, ascending, bearing

to 3 flowers; bracteoles fugaceous. Flower buds to 8 by
4 mm, lanceolate. Sepals glabrescent, fimbriate, del-

toid, acute, the 2 inner somewhat the shorter, subacu-

minate. Petals white, tinged red at base within.

Stamens 15; filaments slender, compressed, tapering,

equal to the lorate anthers as also the slender filiform

appendages. Ovary ovoid, glabrous; style slender

filiform, c. 4 times length of ovary, obscurely trifid.

Fruit glabrous. Pedicel obscure, expanding into the

receptacle; 3 longer calyx lobes to 9 by 1.2 cm,

spatulate,obtuse, c. 4 mm 0 above the to 10 by 7 mm

ovate saccate thickened lustrous base; 2 shorter lobes

to 4.5 by 0.6 cm, lorate, otherwise similar. Nut to 15by

10 mm, narrowly ovoid, tapering to an up to 5 mm

slender filiform style remnant.

Distr. Peninsular India, Burma, Thailand, Indo-

china and in Malesia: N.W. Malaya (Kedah, Pedis,

Langkawi).
Ecol. Common, locally gregariousin Schima-bum-

boo forests and on limestone; also occurring in

Semi-evergreen Dipterocarp forests (outside Malesia

in teak and other deciduous forests and in semi-ever-

green forests).

Vern. Tĕmak (Mai.).

84. Shorea bentongensis Foxw. Mai. For. Rec. 10

(1932) 169, pi. 12; BURK. Diet. (1935) 2007; SYM.

Gard. Bull. S. S. 8 (1935) 280,pi. 24; Mai. For. Rec. 16

(1943) 33, f. 19. S. pahangensis Foxw. Mai. For.

Rec. 10 (1939) 193, pi. 15; Burk. Diet. (1935) 2019.

Large buttressed tree. Young twigs, leaf buds,

stipules outside (glabrous within) petiole and raceme

+ persistently evenly shortly buff to pale rufous

pubescent; leaf nervation beneath and midrib above

sparsely puberulent or glabrescent; ovary densely

caducous puberulent. Twigs c. 2 mm 0 apically, terete

to slightly compressed, becoming smooth, dark

brown; stipule scars short, pale, transverse. Buds to 3

by 2 mm, ellipsoid, obtuse. Stipules to 12 by 7 mm,

broadly elliptic, obtuse, caducous. Leaves 7-15 by 4-8

cm, broadlyovate, rarelyobovate, coriaceous; margin

subrevolute; base subcordate to broadly cuneate;

acumen to 1.5 cm long, prominent, slender; nerves

13-16 pairs, prominent beneath, curved, set at

50"-65 ; secondary nerves scalariform, slender; mid-

rib obscure, depressed above, terete and prominent

beneath; petiole 8-13 mm long, short, stout. Panicles

to 6 cm long, terminal or axillary, terete, singly

branched; bracteoles unknown. Mature flowers un-

known: Sepals narrowly deltoid, the 3 outer acute, the

2 inner prominently acuminate. Petals pale yellow.
Stamens 15: filaments equal to anthers, lorate, taper-

ing; anthers oblong-lorate;appendages very slender,

c. 3 times length of anthers. Ovary ovoid, surmounted

by an equally long puberulent cylindrical tapering

stylopodium and equally long tapering style. Fruit

glabrous. Pedicel to 3 by 3 mm, stout, becoming

impressed. Calyx lobes vestigial; 3 longer lobes to 7.5

by 0.8 cm, lorate, obtuse, tapering slightly above the

to 20 by 23 mm large prominently saccate thickened

base; 2 shorter lobes with only to 12 by 2 mm linear

projection above the similar base. Nut to 20 by 25 mm,

subglobose, resinous, hidden in the sepals, crowned

by an up to 4 mm long linear style remnant.

Distr. Malesia: Malaya (Selangor, Pahang,

Johore).
Ecol. Local, low lying land in deep valleys.
Vern. Mĕrantimĕngkai, m. sega. bok.

85. Shorea hypochra HANCE, J. Bot. 14 (1876) 242;

PIERRE, For. Fl. Coch. 3 (1889) t. 228; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 89; BRANDIS & GILG in E. &

P. PFL. Fam. ed. 1, 3, 6 (1895) 266; GUERIN, Fl. Gen.

1.-C. 1 (1910) 383; CRAIB, Fl. Siam. Enum. 1 (1925)

143; Foxw. Mai. For. Rec. 10 (1932) 187; BURK. Diet.

(1935) 2012; SYM. Mai. For. Rec. 16 (1943) 37, f. 19,

22.S. maritima PIERRE in Lanessan, Fl. Util.

Colon. Fr. (1886) 302; For. Fl. Coch. 3 (1889) t. 229;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 89. S.

cambodiana PIERRE, For. Fl. Coch. 3 (1889) t. 229;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 89. S.

crassifolia RIDL. Fl. Mai. Pen. 1 (1922) 231.

Very large tree. Young parts evenly densely pale

golden pubescent, fugaceous except on stipule, pani-

cle, sepals and parts of petals exposed in bud; leaf

undersurface and petiole persistently pinkish to cream

lepidote (young tree excepted). Twig c. 4 by 3 mm

towards apex, stout, somewhat compressed, becom-

ing smooth to slightly rugulose, terete, pale brown;

stipule scars short, horizontal, obscure. Buds to 4 by 3

mm, broadly ovoid, acute. Stipules to 4 by 3 mm.

ovate, obtuse, caducous. Leaves 7-18 by 4.5-8 cm,

ovate to elliptic, thickly coriaceous; base broadly

cuneate to obtuse; apex obtuse, acuteor with to 1 cm

long stoutacumen; nerves 15-20 pairs, slender, rather

straight, at to 90 at the base, to 50 near the apex;

secondary nerves slender, subreticulate; midrib ob-
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scure and depressed above, prominent and terete

beneath;petiole 2-4 cm long, terete, stout. Panicles to

20 cm long, terminal or axillary, somewhat com-

pressed, singly branched; branchlets to 7 cm long, lax,

bearing to 4 flowers; bracteoles unknown. Flower bud

to 10 by 5 mm, lanceolate. Sepals lanceolate, acute,

subequal, the outer 3 acute, the inner 2 acuminate.

Petals pale yellow. Stamens 15; filaments slender,

tapering, equal in length to the narrowly oblong

anthers; appendagesslender, c. 1
j x length ofanthers.

Ovary ovoid, deeply trifid at apex. Fruit pedicelOvary ovoid, deeply trifid at apex. Fruit pedicel to 6

mm long, c. 4 mm 0, stout, expandinginto the base of

the fruit. 3 longer calyx lobes to 17 by 2.6 cm, lorate.3 longer calyx lobes to 17 by 2.6 cm, lorate,

obtuse or subacute, c. 8 mm wide above the to 2 by 1.5

cm elliptic saccate thickened base; 2 shorter lobes to

12 by 0.9 cm, slender, otherwise similar. Nut to 4.5 by

2.5 cm, ovoid, glabrous, tapering to the 4 mm long

tapering style remnant.

Distr. Cochinchina, Cambodia,S.E. and Peninsu-

lar Thailand, and in Malesia: Malaya (Setangor and

Pahang northwards) and N.E. Sumatra (Riouw,

Lingga).

Ecol. Locally common on flat land and undulating

hills near the coast, and on inland hills in more

seasonal zone, in Semi-evergreen Dipterocarp forest

and Evergreen Dipterocarp forest prone to periodic

drought.

Vern. Mĕranti tĕmak, tĕmak, t. bunga, t. nasi, t.

kacha, tĕrbak, t. paya, m. tĕrbak.

86. Shorea symingtonii Wood, Gard. Bull. Sing. 17

(1960)493; Meijer& Wood, Sabah For. Rec. 5 (1964)

57, pi. lb (phot.), f. 6.

Very large buttressed tree. Parts ofpetals exposed in

bud densely persistently pubescent; twig apices, leaf

buds and stipules + persistently densely tawny puber-
ulent; petiole, nervation beneath, calyx and panicle

sparsely caducously so. Twig c.sparsely caducously so. Twig c. 4 by 2 mm, stout, ±

compressed, becoming dark brown, terete. Buds c. 4Buds c. 4

by 3 mm, ovoid-falcate, acute. Stipules to 12 by 5 mm,

lanceolate, acute, fugaceous. Leaves (9-)10-18 by

(4-)5-8 cm, oblong to narrowly obovate, coriaceous;

base cordate or obtuse; apex taperingabruptly to 1 cm

long acumen; nerves 18-22 pairs, prominentbeneath,

typically shallowly depressed above, at 45°-70° the

base excepted; tertiary nerves densely scalariform,

elevated beneath, evident above; midrib stout

beneath, evident and + depressed above; petiole 1-2

cm long, stout. Panicle to 17 cm long, lax, pendant,
terminal or axillary; singly branched, branchlets to 11

cm long, bearing to 5 flowers. Flower bud to 10 by 4

mm, large, fusiform. Sepals lanceolate, slender, sub-

acuminate, slightly unequal. Stamens 15, shorter than

style; filaments rather short, broad and compressed at

base, tapering; anthers narrowly oblong;appendages

slender, scarious nearapices, c. 2\ x length ofanthers;

ovary ovoid, puberulent; style stoutly columnar, ob-

scurely trifid at apex, sparsely puberulent in the basal

j. Fruit pedicel c. 5 mm 0, very stout and prominent,

expanding into the receptacle. 3 longer calyx lobes to

18 by 2.5 cm, lorate-lanceolate, obtuse to subacute,

not tapering above the concave incrassate base; 2

shorter lobes to 13 by 1.5 cm, narrower, acute but

otherwise as in longer lobes. Nut to 2.5 by 1 cm,

narrowly ellipsoid-ovoid, prominentlyapiculate.
Distr. Malesia: Borneo (E. Sabah).

Ecol. Scattered on well drained undulatingland in

Mixed Dipterocarp forest below 250 m.

Vern. Mĕlapibunga.

87. Shorea retinodes Sloot. Bull. Bot. Gard. Btzg III,

18(1949)243, f. 7-8.

Large buttressed tree. Young twigs, leaf buds,

outside of stipules and parts of petals exposed in bud

+ persistently grey-brown puberulent; panicle, calyx,

leaf nervation beneath and petiole fugaceously so

(densely pubescent in young trees). Twig c. 1 mm 0

apically, terete, slender, much branched. Leaf bud

minute. Stipules to 8 mm long, linear, fugaceous.
Leaves 5.5-12 by 1.8-4.8 cm, narrowly elliptic to

lanceolate, thinly coriaceous, dull densely lepidote
and drying coppery brown beneath; base broadly

cuneate to obtuse; acumen to 1 cm long, tapering;

nerves 15-18 pairs, slender but distinctly elevated

beneath, evident above, ascendingat 50°-65°; tertiary

nerves densely scalariform, ± unraised, ± obscure;

midrib slender but prominent beneath, obscurely
depressed above; petiole 12-20 mm long, slender,

geniculate. Panicle to 12 cm long, slender, terminal or

axillary, + doubly branched; flowers secund; brac-

teoles fugaceous. Flower buds to 6 by 3 mm, fusiform.

Sepals ovate, the outer 3 subacuminate, the inner 2

prominently subcaudate. Stamens 15, subequal,

shorter than style at anthesis; filaments slender,

tapering; anthers narrowly oblong; appendages

slender, distinctly scarious, c. 3xlength of anther.

OvaryOvary ovoid, glabrous; style slender, filiform, ob-

scurely trifid. Fruitpedicel to 2 mm long, slender, baseFruitpedicelto 2 mm long, slender, base

of fruit obtuse; 3 longer calyx lobes to 7.5 by 1 cm,

spatulate,obtuse, tapering to c. 5 mm broad above the

c. 7 by 5 mm elliptic saccate thickened base; 2 shorter

lobes to 4 by 0.3 cm, linear, similar at base. Nut to 8 by
5 mm, ovoid, apiculate.

Distr. Malesia: Sumatra (Barisan Range from

Toba to Musi Ulu, and down West coast; also

Kuantan Distr. in east; Pulau Musala, Pulau Sitam-

barat).
Ecol. Scattered, rarely common, in lowland coastal

and hill forests to 1000 m.

Vern. Damar mĕrilem, mĕrilem, marilem

(Tapanuli), d. mansarai, mansarai, bĕlamsarai

(Tapanuli, Padang), serga, s. gunong (Panobasan),

mĕranti saga, saga. damar saga, banio sapek,

d. puteh
,

b. rawan,

(W. coast).

88. Shorea cordata ASHTON, Gard. Bull. Sing. 22

(1967) 285, pi. 31; Man. Dipt. Brun. Suppl. (1968)93.

f. 12.

Large tree. Young twig and petiole densely cadu-

cous puberulent; leaf nervation beneath sparsely so,

bud persistently so, stipule outside sparsely persis-
tently so. Twig c. 3 by 2 mm 0 apically, somewhat
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compressed, becoming terete, smooth to rugulose;

stipule scars horizontal, broad,pale, prominent. Bud

to 7 by 4 mm, ellipsoid, compressed, acute. Stipule to

12 by 6 mm, elliptic, obtuse. Leaves 8-15 by 5.5-10.5

cm, oblong to obovate; base typically cordate, some-

times obtuse; apex obtuse, retuse or abruptly to 8 mm

long acuminate; nerves 15-18 pairs, prominent

beneath, at 30°-40°; tertiary nerves slender, densely
scalariform, set diagonally to nerves; midrib

depressed above, prominent beneath; petiole 12-25

mm long, terete, frequentlyrugulose. Panicle to 12cm

long, terminal or axillary, lax, compressed or ribbed;

singly branched, branchlets to 5 cm long, bearing to 5

+ secund flowers; bracts to 10 by 3 mm, lanceolate,
acute, puberulent, fugaceous; bracteoles to 10 by 5

mm, elliptic, obtuse, not at first caducous. Flower bud

to 10 by 5 mm, fusiform. Calyx sericeous outside,

glabrous within; lobes narrowly deltoid-lanceolate,

narrowly obtuse, the 3 outer somewhat longer than

the 2 inner. Petals oblong-lanceolate,sericeous out-

side, glabrous within. Stamens 15, in 3 unequal

verticils or with the outer vestigal and devoid of

anthers; filaments longer than anther, narrow, com-

pressed, tapering; anthers elliptic-oblong; appendage
to connective to 6 times as long as anther, filiform,

tapering somewhat shorter than style apex. Ovary
ovoid, glabrous; style columnar, c. 2 x length of

ovary, tapering, sericeous in the basal
j, obscurely

trifurcate apically. Fruit glabrous. Pedicel obscure,

taperinginto the base of the fruit. 3 longer calyx lobes

to 13 by 2.5 cm, lorate, obtuse, c. 8 mm broad above

the c. 12 by 12mm orbicular saccate thickened base; 2

shorter lobes to 6.5 by 0.8 cm, narowly lanceolate,
acute, similar at base. Nut to 14 by 10 mm. globose,

closely and completely enveloped by the calyx; style
remnant c. 4 mm long.

Distr. Malesia: Borneo (West Borneo to Central

Sarawak).

Ecol. Rare, fertile soils on igneous rocks.

89. Shorea bracteolata Dyer, Fl. Br. Ind. 1 (1874)305;

King, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 117;

Brandis & Gilo in E. & P. Pfl. Fam. ed. 1, 3,6(1895)

264; Brandis, J. Linn. Soc. Bot. 31 (1895) 85; Burk. J.

Str. Br. R. As. Soc. 76 (1917) 164, fig.; ibid. 81(1920)

73, fig.; Gard. Bull. S. S. 3 (1923) 36; Ridl. Fl. Mai.

Pen. 1 (1922) 229: Baker/. J. Bot. 62, Suppl. (1924)

10; Gilg in E. & P. Pfl. Fam. ed. 2, 21 (1925) 260;

Heyne, Nutt. PI. ed. 2 (1927) 1115; Foxw. Mai. For.

Rec. 1(1921)80; ibid. 3 (1927) 28, 3 pi.; ibid. 10(1932)

183, pi. 1 (root syst. seedling);Sloot. in Merr. PI. Elm.

Born. (1929) 202; Edwards, Mai. For. Rec. 9 (1931)

141; Burk. Diet. (1935) 2007; Desch, Mai. For. Rec.

12(1936)27;ibid. 14(1941) 16;Sym. Mai. For. Rec. 16

(1943) 34, f. 18, 19,21;Sloot. Bull. Jard. Bot. BtzgIII,

18 (1949) 259, f. 13; Browne, For. Trees Sarawak &

Brunei (1955) 158; Ashton, Man. Dipt. Brun. (1964)

163, f. 15; ibid. Suppl. (1968) 93; Meijer & Wood,

Sabah For. Rec. 5 (1964) 53, f. la.— S. foveolata
Scort. ex Foxw. Mai. For. Rec. 10(1932) 183, nomen

in syn.

Medium-sized to large tree. All parts at first

sparsely pale brown pubescent, surfaces covered with

a scurfy waxy deposit; becoming glabrous except for

the pubescent bud and panicle. Twig to 2 mm 0

apically. somewhat compressed, becoming smooth,

glabrous; stipulescars short, inconspicuous. Budi-5 by
2 mm, shortly falcate, compressed, subacute. Stipule

c. 1 cm long, linear, fugaceous. Leaf
.

9-14 by 4-6 cm,

oblong-ovate to elliptic, + thinly coriaceous; base

obtuse; acumen 8-15 mm long; nerves 12-15 pairs,

slender, curved, at c. 60°-70°; tertiary nerves distant,

scalariform to subreticulate; petiole 1-2 cm long,

slender. Panicle to 10 cm long, terminal or axillary,

slender, terete, straight, usually singly branched;
bracteoles to 12 by 5 mm, lanceolate, sparsely pubes-
cent. Flower bud to 10 by 5 mm, ellipsoid, obtuse.

Calyx densely pubescent outside, sparsely so within; 3

outer lobes broadly ovate-hastate, obtuse; 2 inner

lobes narrowly ovate, acuminate, slightly shorter,
thinner. Petals pale yellow tingedpink at base within,

large,oblong-lanceolate,obtuse, shortly pubescent on

parts exposed in bud. Stamens 15, the inner 5

somewhat longer than the outer 10; filaments broad,

compressed at base, tapering gradually and filiform

distally; anthers narrowly oblong; appendage to con-

nective 3-4 x length of anther, slender, scabrous.

Ovary ovoid, sparselypubescent towards apex; style c.

2 x length of ovary, distinctly trifid towards apex.

Fruit calyx puberulent, + glabrescent; 3 longer lobes

to 10 by 1.7 cm, spatulate, obtuse, to 4-5 mm broad

above the c. 10 by 7 mm thickened saccate base; 2

shorter lobes 5-8 by 0.7 cm, unequal and sometimes

almost as long as the larger lobes, spatulate, obtuse,

similar at base. Nut c. 2 by 1 cm, narrowly ovoid; style
remnant to 4 mm long, acute, short.

Distr. Malesia: Malaya, Singapore, Sumatra

(excluding Atjeh), Borneo.

Ecol. Coastal hills and undulating land, in valleys

occasionally to 600 m; on deep well drained soils.

Vern. Mĕrantipa’ang, m. kĕtapak, m. segor.

membantai.

mĕluit,

sama rupa mĕranti, sĕpa pĕtoi, tĕmak

(Mai.),kĕdontang, k. abang, mĕrantikasih,

m. kepala.

m. kunyit,

manisan (Sumatra), lampongbahei, l. Mit, l.

mĕrahan, bĕnyau (S.E. Borneo).
Note. A widespread and variable species.

90. Shores resinosa Foxw. Mai. For. Rec. 10 (1932)

234. pi. 19; Burk. Diet. (1935) 2021; Sym. Mai. For.

Rec. 16(1943)40, f. 19,24;Ashton, Man. Dipt. Brun.

Suppl. (1968)94, f. 12.

Large tree. Young twigs, buds, stipules outside and

petioles shortly buff fugaceous puberulent. Twig c. 2

mm 0 apically, terete, smooth; stipule scars short,

horizontal, obscure. Bud to 3 by 2 mm, ellipsoid,
obtuse. Stipule to 12 by 8 mm, elliptic obtuse. Leaves

6.5-13 by 3.5-7 cm, lanceolate to elliptic, undulate;

base narrowly to broadly cuneate; acumen to 12 mm

long, slender; nerves 10-13 pairs, slender but promi-

nent beneath, at 40°-50°; tertiary nerves slender,

scalariform, at c. 90° to the nerves; midrib depressed

above, prominent beneath; petiole 9-17 mm long,
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drying rugose. Panicle to 8 cm long, terminal or

axillary, terete, caducous puberulent, singly

branched. Flowerbud to 12 by 4mm, fusiform. Calyx
glabrous; 3 outer lobes narrowly lanceolate, acute; 2

inner somewhat shorter, broader. Petals pale yellow,

lorate, obtuse, puberulent on parts exposed in bud.

Stamens 15, in 2 unequal verticils; filaments com-

pressed at base, tapering; anthers narrowly oblong;

appendage to connective c. 2\x
_„ r

_
_„

length of anthers,

filiform, slender, glabrous. Ovary ovoid, glabrous,

surmounted by a long slender glabrous style c.

3 x length of ovary; style trifid towards apex. Fruit

glabrous.Pedicel to 4 mm long, c. 3 mm 0, terminat-

ing abruptly at the obtuse base of the fruit. 3 longer

calyx lobes to 9.5 by 2.5 cm, spatulate, obtuse, c. 7 mm

broad above the to 14 by 14 mm subglobose saccate

thickened base; 2 shorter lobes to 7 by 0.6 cm, linear,

similar at base. Nut to 1.5 by 1.5 cm, ovoid; style
remnant to 6 mm long, persistent, frequently lustrous

with a film of resin.

Distr. Malesia: Malaya, Central Sumatra (Indra-

giri, sterile coll.), Borneo (W. Sarawak).

Ecol. Scattered on undulatingland or hills to 500

m.

Vern. Mĕranti bĕlang, lemesa, sama rupa mĕranti

(Mai.).

91. ShoreaagamiiASHTON,Gard. Bull. Sing. 19(1962)

270, pi. 9. S. assamica ssp. philippinensis (non

SYM.) BROWNE, For. Trees Sarawak & Brunei (1955)

151.

a. ssp. agamiiAshton, Man. Dipt. Brun.(1964)161, f.

15, pi. 41 (stem-base, bark); ibid. Suppl. (1968) 93;

Gard. Bull. Sing. 22 (1967) 285; Meijer & Wood,

Sabah For. Rec. 5 (1964) 51, f. 4.

Large tree. Young twig, panicle, bud, stipule,

petiole and midrib beneath caducous pale brown

pubescent. Twig 2-3 mm 0 at the apex, becoming

smooth, terete; stipule scars short, inconspicuous. Bud

c. 4 by 2.5 mm, ovoid to falcate, slightly pubescent or

glabrous, obtuse. Stipule c.glabrous, obtuse. Stipule c.glabrous, obtuse. Stipule c. 10 by 3 mm, oblong,

obtuse, shortly caducous pubescent outside, glabrous
within. Leaves 10-15 by 6-10 cm, broadly ovate toLeaves 10-15 by 6-10 cm, broadly ovate to

oblong, coriaceous; base obtuse or subcordate;

acumen 0.5-1 cm long, broad; nerves 9-13 pairs, well

spaced, curved, at c. 90° at the leaf base, c. 40° at the

apex; tertiary nerves densely scalariform, at 90" to

nerves; petiole 1—1.5 cm long. Panicle 6-10 cm long,
terminal or axillary, terete to angular apically; singly
or doubly irregularly branched, branchlets short,

bearing to 5 flowers; bracts fugaceous; bracteoles to 3

mm long, narrowly elliptic, subacute, shortly pale

buff-tawny puberulent, caducous. Flower bud to 5 by

2.5 mm, small, narrowly ellipsoid, subacute. Calyx

densely shortly pale yellowish buff pubescent; 3 outer

lobes narrowly ovate, subacuminate;2 inner lobes § as

long, narrow, prominently caudate. Petals small,

ovate-elliptic, acute, densely pubescent on parts

exposed in bud, puberulent elsewhere on outer sur-

face. Stamens 15 in 3 subequal verticils; filaments ±

same length as anthers, rather narrow, tapering;

anthers oblong, somewhat tapering; appendage to

connective c. 3 times length of anther, slender,

extending to style apex. Ovary ovoid, densely pubes-

cent; style slightly longer than the ovary, sparsely

pubescent in the basal half, glabrous distally, stoutly

filiform, tapering, obscurely trifurcate. Fruit calyx

shortly fugaceous pubescent; 3 longer lobes 10-12 by
1.5-2.2 cm, spatulate,obtuse, tapering to 5 mm broad

above the 1-1.5 cm broad strongly saccate thickened

base; 2 shorter lobes to 6 by 0.4 cm, linear, unequal,
similar at base. Nut to 2 by 1.5 cm, ovoid, glabrescent;

style remnant 3-4 mm long, acute; base of fruit

impressed at the short pedicel.
Distr. Malesia: Borneo (Bintulu north-eastwards

to Sabah and Tidung).
Ecol. Leached soils on undulating land and shale

hills below 700 m.

Vern. Mĕrantiputeh timbul (Brun.), mĕlapi agama

(Sabah).

b. ssp. diminuta Ashton, Gard. Bull. Sing. 22 (1967)

285, pi. 30; Man. Dipt. Brun. Suppl. (1968) 93.

Leaf 4.5-10 by 2.5-4 cm, narrowly ovate.

Distr. Malesia: Borneo (W. Sarawak, Kapuas and

Rejang hinterlands, Muara Tewe). *

Ecol. As ssp. agamii.

92. Shorea confusa ASHTON, Gard. Bull. Sing. 31

(1978) 44. — S. virescens (non Parijs) Ashton, Man.

Dipt. Brun.(1964) 167; ibid. Suppl. (1968)95;Meijer
& Wood, Sabah For. Rec. 5 (1964) 60, f. 6.

Large tree. Leaf bud, panicle, stipule outside,

petiole, and very young twig caducous pubescent.

Twig 2-3.5 mm 0 apically, frequently rugulose;

stipule scar short, obscure. Bud'h-A by 2 mm, conical,
acute. Stipule c. 8 by 3 mm, linear to deltoid, subacute.

Leaves 6-12 by 3.5-3 cm, elliptic to slightly obovate;
base obtuse; acumen broad, 0.5-1.0 cm long; nerves

(10-) 13-18 pairs, curved, at 90° at the base, c. 40° at

the apex; tertiary nerves densely scalariform, at 90° to

nerves; petiole 1-1.5 cm long, c. 1 mm 0, rather

slender. Panicle to 22 cm long, terminal or axillary,

terete, lax; singly ordoublybranched, branchlets to 10

cm long, bearing to 6 flowers; bracts and bracteoles

unknown. Flower bud to 9 by 5 mm, narrowly ovoid,

obtuse. Calyx puberulent outside, glabrous within;
lobes equal, narrowly deltoid, obtuse. Petals large,

narrowly ovate, acute, puberulentonparts exposed in

bud. Stamens 15, in 3 subequal verticils; filaments c.

x length of anther, slender, tapering gradually;
anthers oblong, tapering; appendageto connective c.

3 x length of anther, reaching § length of style. Ovary

small, ovoid, puberulent; style stoutly filiform, c.

3 x lengthofovary, glabrousin the apical j, otherwise

puberulent, shallowly trifurcate. Fruit pedicel stout.

Calyx glabrous; 3 longer lobes to 12 by 1.5 cm,

narrowly spatulate, obtuse, hardly tapering, slightly

broadening at the thickened saccate base; 2 shorter

lobes to 6 by 0.5 cm, unequal, linear, similar at base;

base of calyx obconical, tapering into the pedicel. Nut
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to 2 cm long, ovoid, glabrescent; style remnant c. 6

mm long, slender.

Distr. Malesia: N.E. Borneo (N.E. Sarawak,

Sabah S.E. to Sangkulirang).

Ecol. Scattered, undulating land and hills below

650 m, on leached clay soils in Mixed Dipterocarp
forest.

Vern.Meranti sulang saling.

6. Section Rubella

ASHTON, Gard. Bull. Sing. 20 (1963) 267; Man. Dipt. Brun. (1964) 117. — Fig. 94,

95.

Flower buds medium size, fusiform. Petals generally cream suffused with pink,

lanceolate, contorted and imbricate at base forming a goblet enclosing the

Fig. 94. Flower details in Shorea sect. Rubella ASHTON. All x 10. Sepals drawn from inside. — S. albida SYM. A.

Outer sepal, A1. inner sepal, A2. stamens from inside, A3, stamens and pistil. — S. elliptica BURCK. B. Bud, B1.

outer sepal, B2. inner sepal, B3. stamens from inside, B4. pistil (A TAHIR 12250, B ROSLI & ASAH 3373).
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anthers, connate on falling. Stamens 15-50; filaments lorate, long, tapering
gradually or abruptly below the anthers; anthers with 4 glabrous linear-oblong

pollen sacs; appendage to connective short or to f length of the pollen sacs,

becoming + reflexed at anthesis, glabrous. Ovary with or without distinct

stylopodium. Leaf white lepidote beneath, with scalariform tertiary nerves;

midrib above evident or obscure i(S. albida). Large stoutly buttressed trees. Bark

surface prominently V-section fissured. Woodred, without silica deposits; vessels

solitary or in small clusters.

Distr. Malesia: Philippines,northern Borneo.

Ecol. Lowland evergreen forests, scattered or gregarious (S. negrosensis, S. albida).
Note. The androecium and gynoecium characters in most respects resemble those of sect. Anthoshorea.

WHITMORE (Gard. Bull. Sing. 19, 1962, 2) has shown that the bark anatomy of S. albida also in most respects

conforms with thatsection. The wood anatomyconforms by contrast entirely with Symington's (Mai. For. Rec.

16. 1943, 58) and Desch's (ibid. 14, 1941, 34) Red Meranti Group.

93. Shorea albida Sym. [ex Thomas, Mai. For. 3 (1934)
147. nomen]. Gard. Bull. S. S. 8 (1935) 283, pi. 26;

Browne, For. Trees Sarawak & Brunei (1955) 137;
Anderson, Gard. Bull. Sing. 20 (1963) 158; Ashton,
Man. Dipt. Brun. (1964) 175, f. 19,pi. 42 (stem), 43

(stand), 44 (stand in swamp); ibid. Suppl. (1968) 104;

Brunig, Commonw. For. Rev. 52 (1973) 260. — Fig.

8, 94 A-A3, 96, 97.

Small, medium-sized or vast buttressed tree. Twig,
leaf bud, stipule, petiole and leaf nervation beneath

shortly densely persistently red-brown puberulent;
leaf beneath cream lepidote. Twig to 5 by 2 mm 0

apically, compressed, becoming smooth; stipule scars

short, straight, thin. Bud to 10 by 6 mm, ovoid to

hastate, compressed, acute. Stipules to 20 by 8 mm.

oblong, obtuse. Leaves 7.5-15 by 4.5-6.5 cm, oblong-
elliptic, coriaceous; base obtuse; acumen to 6 mm

long,broad;nerves 16-20 pairs, slender, hardly raised

beneath, at 55°-70°, with shorter intermediates; ter-

tiary nerves slender, densely scalariform, diagonal to

nerves; midrib prominent beneath, obscure and

depressed above; petiole 2-3.5 cm long. Panicle to 18

cm long, terminal or axillary, compressed, shortly

densely cream puberulent; doubly branched, branch-

lets bearing to 3 flowers; bracteoles to 8 by 3 mm,

lanceolate, acute, densely pubescent outside, glabrous
within. Bud to 9 by 5 mm, broadly ellipsoid, acute.

Calyx densely puberulentoutside, glabrous within; 3

outer lobes deltoid, obtuse; 2 inner shorter, deltoid,
acuminate. Petals cream, ovate, obtuse, pubescent on

parts exposed in bud. Stamens 20-25, of variable

length, the inner 5 somewhat longer than the others;
filament broad at base, tapering and filiform distally;
anther narrowly oblong, longer than the filament;

appendage to connective short, slender, erect, less

than \ length of anther. Ovary ovoid, shortly pubes-

cent; style twice length ofovary, densely pubescent in

basal half. Fruit calyx persistently sparsely pubescent
at base, glabrescent elsewhere; 3 longer lobes to 8 by
1.4 cm, narrowly spatulate, obtuse, to 4 mm broad

above the to 7 by 7 mm suborbicular thickened saccate

base. Nut to 12 by 9 mm, ovoid, densely greyish buff

pubescent; style remnant to 2 mm long.

Distr. Malesia: N.W. Borneo (Kapuas swamps

through Sarawak to the Limbang Valley).

Ecol. Local on podsols on terraces and plateaux in

Heath forest to 1200 m. Gregarious and dominant on

oligotrophic peat swamps except at the margin and

sometimes centre.

The peat swamp forests where S. albida occurs can

be classified into a succession of concentric 'phasic'
communities according tothe performance ofthis and

other dominant species (ANDERSON, 1963): 1. Amixed

species forest at the periphery lacking S. albida. 2.

With S. albida dominant and sometimes reaching 6.5

m tall, but forming an incomplete heterogeneous

canopy and rarely successfully regenerating. 3. With

S. albida forminga completeeven canopy, regenerat-

ing patchily and becoming smaller towards the centre.

4. With Litsea palustris a dominant or codominant,
forming an evencanopy but not exceeding 40 m tall.

Here regeneration is abundant though largely

through coppicing.

S. albida does not occur in the innermost communi-

ties. Lightning and wind damage form conspicuous

gaps in the even canopy of phasic community

(Brunig, 1973), but mortality over much greater

areas, in large sharply denned patches totallingthou-

sands ofhectares in all, is attributed to an unidentified

moth larva, belonging to the Himantidae (cf. Imp.
For. Rev. 40, 1961, 19).

U ses. The largest trees, towards the margins of the

swamps, are all hollow and are very hard wooded;
those towards the centre are too small and the wood is

soft; trees in the intermediate zone are an important

source of red meranti timber.

Vern. Alan (Sar.), sĕringawan (Brun.).
Note. The vegetative parts are strikingly similar to

those of S. balangeran in sect. Brachypterae, which

shows an apparently identical ecological range and

replaces it in Indonesian Borneo. The stamens at once

distinguish these species, but the presence of abnor-

mal stamens ofthe S. balangeran type in the flowers

examined by SYMINGTON suggests that the affinity is

genuine. The obscure midrib above and slender nerves

distinguish S. albida from other species in this section
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and evoke S. coriacea and its allies in sect. Brachy-

pterae, as well as sect. Anthoshorea generally.

94. Shorea rubella Ashton, Gard. Bull. Sing. 19(1962)
307, pi. 27; Man. Dipt. Brun. (1964) 216, f. 19, pi. 57

(habit & bark); ibid. Suppl. (1968) 118; Meijer &

Wood, Sabah For. Rec. 5 (1964) 143. — Fig. 1, 95

D-Dl.

Medium-sized to large tree. Young parts evenly

shortly pale cream to pink-buff pubescent, persistent

only on panicle, bud and stipule. Twig 2-3 mm 0 at

apices, ridged and compressed apically on drying,

becoming terete, smooth, stout; stipule scars c. 1.5

mm long at first, ± horizontal, narrowly cuneate. Bud

6-9 by 2-3 mm, narrowly ovoid or slightly falcate.

Stipuleto 18by 6 mm, hastate tofalcate, acute. Leaves

9.5-14 by 6-8 cm, broadly ovate, thickly coriaceous,

cream lepidotebeneath; base obtuse; acumento 1 cm

long; margin sometimes slightly revolute; nerves 5-7

pairs, prominent beneath, curved, well spaced, at c.

45-60°, with or without minute axillary domatia;

tertiary nerves at c. 90°, slender, densely scalariform;

midrib applanate on upper surface or slightly

depressed. Petiole 2.3-3.5 cm long. Panicles to 15cm

long, terminal or axillary, ribbed on drying; singly or

doublybranched, branchlets to 5 cm long, lax, bearing
to 5 distichous flowers; bracts and bracteoles un-

known. Flower bud to 7 by 3 mm, narrowly ovoid,

acute. Calyx shortly denselypale pink-grey pubescent

outside, glabrous within; lobes ovate, subequal, the

inner 2 slightly broader and shorter than the outer 3.

Petals pale pink, darkening towards base, oblong,

obtuse, only slightly contorted, hardly adhering on

falling, shortly pubescent on parts exposed in bud.

Stamens 15, closely congested round the ovary and

style, subequal; filaments reaching the ovary apex,

lorate, abruptly tapering apically; anther as long as

filament, narrowly oblong; appendage to connective

short, stout, becoming slightly recurved. Ovary small,

globose, glabrous; stylopodium indistinct; style 3

times as long as ovary, glabrous, filiform. Fruit calyx

subglabrous; 3 longer lobes to 8 by 1.5 cm, spatulate,

obtuse, with to 10 by 7 mm ovate saccate thickened

base: 2 shorter lobes to 5 by 0.6 cm, linear, similar at

base. Nut to 18 by 12 mm, ovoid, densely buff

pubescent, acute.

Distr. Malesia: Borneo (Rejang valley to S.W.

Sabah).

Ecol. Local on deep yellow sandy soils on coastal

hills below 400 m.

95. Shorea elliptica Burck, Ann. lard. Bot. Btzg 6

(1887) 215; Brandis J. Linn. Soc. Bot. 31 (1895) 99;
Merr. En. Born. (1921) 404; Browne, For. Trees

Sarawak & Brunei (1955) 138; Ashton, Man. Dipt.

Brun.Suppl.(1968)151, f. 13,pi. 20 (bark). — Fig. 94

B-B4.

Medium-sized tree. Twig, bud, stipule outside,

nerves and midrib beneath densely scabrid ocherous

to cream pubescent; midrib above evenly so; nerves

above and stipule within sparsely evenly so; leaf

Fig. 95. Flower details in Shorea sect. Rubella ASH-

TON. All x 10. Sepals drawn from inside. — S. dispar
ASHTON. C. Bud, C1. outer sepal, C2. inner sepal, C3.

ASHTON.

D. Stamens, from outside, D1. pistil (C S 29208, D

BRUN 3078).

stamens from inside, C4. pistil. — S. rubella
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undersurface densely cream lepidote. Twig c. 2 mm 0

apically, much branched, terete to subcompressed,
smooth or rugulose; stipule scars short, horizontal.

Bud to 8 by 6 mm, ovoid, obtuse, compressed. Stipule
to 10 by 6 mm, narrowly ovate, acute, caducous.

Leaves 7-10 by 4-9 cm, elliptic to oblong, thickly

coriaceous; base broadly cuneate to subcordate; apex

obtuse or shortly broadly acuminate; nerves 11-16

pairs, prominent beneath, at 75° at base, 45°-55°

towards the apex; tertiary nerves slender, densely

scalariform, at c. 90° to the midrib; midrib shallowly

depressed above, prominent beneath;petiole 1.5-3.3

cm long, terete, rugose distally. Panicle to 12cm long,

terminal or axillary, ± compressed at first, becoming

terete, densely persistently ocherous scabrid pubes-

cent; singly or doubly branched, branchlets to 2 cm

long,bearing to 3 ± distichous flowers; bracteoles to 2

by 1 mm, small, elliptic, obtuse, pubescent, caducous.

Flower bud to 4by 3 mm, narrowly ovoid. Sepals

pubescent on parts exposed in bud, ovate, acute, the

inner 2 relatively shorter, narrower than the outer 3.

Petals pale yellow, pubescent on parts exposed in bud,

narrowly oblong. Stamens 19-20; filaments com-

pressed, slender, somewhat tapering; anthers oblong,

almost as long as filaments, crowned by a short

relatively stout glabrous appendage somewhat

shorter than the anthers. Ovary ovoid, glabrous;style

filiform, c. 2 times as long as ovary, trifid at apex,

glabrous. Fruit pedicel to 3 mm long, swellinginto the

base of the fruit. Calyxbase of the fruit. Calyx sparsely shortly pubescent; 3

longer lobes to 8 by 1.5 cm, narrowly spatulate to

sublorate, obtuse, c. 4 mm broad above the to 10by 6

mm elliptic saccate + thickened base. Nut to 15by 12

mm, ovoid, acute, densely evenly buff pubescent.

SYM., alan-forest, centre of peat swamp. Brunei (Photogr. ASHTON)Shorea albidaFig. 96.
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Distr. Malesia: Borneo (N.W. Kalimantan, W.

Sarawak).

Ecol. Local, leached soils in Mixed Dipterocarp

forest below 500 m.

Vern. Mĕranti lang (Sar.).

96. Shorea dispar Ashton, Gard. Bull. Sing. 31 (1978)

45. — Fig. 95 C-C4.

Large buttressed tree. Twigs, petioles, bud, pani-

cles, perianth outside and ovary densely + persis-

tently pale tawny pubescent, leaf nervation beneath

sparsely so. Twigsc. 2 mm 0 apically, much branched,

terete, at first rugulose and + ribbed, becoming

smooth, dark brown dappled; stipule scars short,

dark, horizontal. Buds to 3 by 2 mm, ellipsoid, obtuse.

Stipules unknown. Leaves 4-7 by 2-3.5 cm, elliptic,

coriaceous, + distinctly but sparsely cream lepidote

beneath; margin subrevolute; base cuneate; acumen

short, broad;nerves 9-11 pairs, ascending, prominent

beneath, obscure and narrowly depressed above as

also the midrib;petiole 12-16 mm long. Panicles to 8

cm long, terminal or axillary, rigid, ascending; singly

or doublybranched, branchlets to 3 cm long. Flower

buds to 6 by 4 mm, long, ovoid. Sepals broadly ovate,

subequal, shortly subacuminate. Stamens c. 25; fila-

ments long, lorate, somewhat tapering to the oblong
anthers; appendages c. J length of anthers, slender,

tapering, glabrous, becoming ± reflexed at anthesis;

ovary small, ovoid, glabrous,surmounted by a slender

filiform style c. twice its height. Fruit unknown.

Distr. Malesia: Borneo (Central Sarawak; once

collected).

Ecol. Mixed Dipterocarp forest on inland hills.

Note. Superficially resembling S. parvifolia DYER

ssp. velutinata ASHTON; the flowers betray the close

relationship of this rare tree with red lauan, 5.

negrosensis Foxw., the celebrated timber tree of the

Philippines, and assign both to sect. Rubella ASHTON.

97. Shorcu negrosensis Foxw. Philip. J. Sc. 6 (1911)

Bot.274,pl.44; ibid. 13 (1918) Bot. 192; ibid. 67(1938)

315; Merr. En. Philip. 3 (1923) 97; Reyes, Philip. J.

Sc. 22 (1923) 327.

Large buttressed tree. Twigs, buds, stipules, midrib

above, panicles, parts of petals exposed in bud and

ovary densely persistently yellow-brown pubescent;

petiole, leaf beneath and calyx sparsely so; bracteoles

puberulent. Twig c. 2 mm 0 apically, terete, becoming
smooth; stipule scars short, obscure. Buds to 2 by 1

mm, conical; stipules to 15by 4mm, lanceolate,acute.

Leaves 6.5-17 by 3-7.5 cm, ovate to elliptic, thinly

coriaceous; base cuneate to obtuse, frequently un-

equal; acumen to 2 cm long, slender, prominent,

tapering; nerves (8-) 11-15 pairs, slender but promi-
nent beneath, arched, at 60°-70°, frequently with

small tomentose axillary domatia; tertiary nerves

scalariform, elevated beneath; midrib prominent

beneath, evident but shallowly depressed above;

petiole 18-25 mm long, slender but geniculate.Panicle

to 14 cm long, slender; singly branched, branchlets to

15 mm long, rather short, bearingto 4 secund flowers;
bracteoles to 4 by 3 mm, ovate, obtuse, caducous.

Flower bud to 7 by 4 mm, broadly ellipsoid; sepals

ovate, the outer 3 acute, the inner 2 acuminate;

stamens c. 48, subequal, exceeding style at anthesis;

filaments very long and slender, lorate, slightly taper-

ing; anthers linear-oblong;appendages to 1/8 length

of anther but usually much shorter, slender, glabrous;

ovary ovoid, puberulent; style shorter than ovary,

columnar, glabrous. Mature fruit unknown. Fruit

subsessile; 3 longer calyx lobes c. 7 by 1.3 cm,

spatulate, obtuse, c. 9 mm broad above the 10 by 10

mm suborbicular thickened saccate base; 2 shorter

lobes to 30 by 4 mm, linear-lorate, acute, similar at

base; nut ovoid, apiculate.
Distr. Malesia: Philippines.

Ecol. Widespread, common and often gregarious,
in Evergreen and Semi-evergreen + seasonal Diptero-

carp forests in lowlands.

Vern. Red lauan,mangachapuy.
Note. Some sterile collections, apparently of this

species, bear significantly smaller leaves; flowering

material is needed to establish their identity.

Shorea albidaFig. 97. Trunk of SYM. Brunei (Photogr.

ASHTON).
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7. Section Brachypterae

HEIM, Rech. Dipt. (1892) 46; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 76, p.p.;

ASHTON, Gard. Bull. Sing. 20(1963)270; Man. Dipt. Brun. (1964) 117.

Red Meranti

Shorea,

group, S. pauciflora subgroup SYM. Mai. For. Rec. 16 (1943)

58. Fig. 91 D, 98-100.

Flower buds + ovoid. Corolla as in sect. Rubella. Filament broad and

compressed at base, tapering + abruptly medially and filiform below anthers;
anthers 4-celled, subglobose orbroadly oblong; appendage to connective aristate,

times length of anthers. Ovary with distinct stylopodium: ovary and

stylopodium + pyriform; or without distinct stylopodium but with style

frequently pubescent towards base. Panicle lax, branchlets long. Stipules and

bracteoles sometimes somewhat persistent. Leafwith scalariform tertiary nerves;

midrib evident, elevated, or obscurely depressed above. Vessels solitary or in

small groups; ray cells without silica. Medium-sized or large stoutly prominently

buttressed trees.

Distr. Non-seasonal western Malesia including the Philippines; one species in the Moluccas.

Ecol. Scattered in lowland forests and on mountain ridges(S. venulosa, S. monticola)) to 1800 m; a few species

(S. balangeran, S. selanica) are gregarious, even forming pure stands.

Vern. Red mĕranti, mĕranti merah (Mai., Sum.), merawan (Iban), red lauan (Philippines).
Note. The floral morphology is closely similar to the pattern of sect. Anthoshorea, making assignment

difficultwithout anatomical investigation.With the notable exception ofS. parvistipulata and the clearly closely

related short-sepalledI S. fallax. species in this section are well defined; though several, e.g., S. pauciflora, S.

johorensis, S. almon, and S. kunstleri do exhibit some local variation.

7a. Subsection Smithiana

ASHTON, Gard. Bull. Sing. 20 (1963) 270; Man. Dipt. Brun. (1964) 118. — Fig. 98.

Stamens 22-26. Style very short, ovary with prominent columnarstylopodium.
Bark surface with deep V-section fissures, inflaked, as in sect. Mutica but with

sheet-like rhytidome layers as in sect, subsect. Brachypterae and other flaky-
barked groups.

98. Shorea smithiana Sym. Gard. Bull. S. S. 9 (1938)

345, pi. 26; Ashton, Man. Dipt. Brun. (1964) 223, f.

17; ibid. Suppl. (1968) 119; Meijer & Wood, Sabah

For. Rec. 5 (1964) 148, pi. 10 (habit), f. 16.
—

Shorea

sp. (Elmer 21606) Sloot. ex Merr. PI. Elm. Born.

(1929)205. — Fig. 98.

Large buttressed tree. Young twig, leaf bud, stipule

outside (puberulent within), petiole, leaf beneath,
midrib above and panicle persistently grey-brown to

rust scabrid tomentose, leaf above caducous puberu-

lent. Twig 3-4 mm 0 apically, stout, ribbed, smooth,

glabrous; stipule scars to 2 mm long at first, broad,

falcate, descending. Bud 5-8 by 3-4.5 mm, ovoid,

slightly compressed. Stipule to 20 by 6 mm, broadly

hastate, subacute. Leaves 12-20 by 6.5-11.5 cm,

broadly obovate to oblong or ovate, grey lepidote

beneath, coriaceous; base obtuse or subcordate;

acumen to 1.5 cm long, broad; nerves 14-17 pairs,

prominent beneath, curved, at 50°-60° distally, more

spreading at base; tertiary nerves scalariform, well

spaced, sinuate; midrib prominent, stout, rounded,

beneath, rather narrow and slightly depressed above;

petiole 2.2-2.8 cm long, stout. Panicle to 25 cm long,
terminal or axillary, terete, regularly singly branched,
the branchlets bearing to 7 secund flowers; bracleoles

to 5 by 4 mm, ovate, subacute, shortly pubescent on

both surfaces, fallingbefore the corolla opens. Flower

bud to 10 by 3 mm, narrowly ovoid, subacute. Calyx

densely pubescent outside, glabrescent within; lobes

broadly deltoid to ovate, acute, subequal, the 2 inner

the narrower. Petals pink, narrowly oblong, short,

densely yellowish brown pubescent on parts exposed
in bud. Stamens 22-26, of 3 sizes; filaments basally
expanded, abruptly tapering and filiform distally;
anthers broadly oblong; appendage to connective

almost twice as long as anthers, reaching to f length of

ovary and style, not reflexed. Ovary and stylopodium

narrowly pyriform, puberulent; style cylindrical, gla-
brous. Fruit calyx glabrescent; 3 longer lobes to 20 by
2.8 cm, narrowly spatulate, coriaceous, narrowly
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obtuse, c. 1.3 cm broad and often slightly revolute

above the to 1.5 by 1.8 cm broadly ovate shallowly

saccate thickened base; 2 shorter lobes to 13 by 0.9 cm,

linear, similarly expanded at base. Nut to 2.7 by 1.8

cm, ovoid; style remnant to 3.5 mm long, taper-

ing, densely evenly shortly pale cream-buff pubes-

cent.

Distr. Malexia: Eastern Borneo (N.E. Sarawak,

Sabah, S.E. Borneo to Sampit).

Ecol. Frequent on deep sandy clay soils on undu-

lating land and to 400 m.

Uses. One of the chief sources oflightred meranti

timber in N.E. Borneo.

Vern. Chĕmpaga(Nunukan),

l. tembaga,

lempong mĕrĕmbong,

awang (Kutei), mahambung (Sampit),

sĕraya timbau (Sabah), mĕrantirambai,mĕraka belong

(Brunei), ĕngkabang (mangkabang), rambai (Iban),
bĕrat (Murut).

7b. Subsection Brachypterae

ASHTON, Gard. Bull. Sing. 20 (1963) 271. — Shorea sect. Pachychlamys DYER ex

KING, J. As. Soc. Beng. Sc. 62, 2 (1893) 109. — Pachychlamys (DYER ex KING)
DYER EX RIDL. FL. Mai. Pen. 1 (1922) 233. — Fig. 91D, 99-100.

Stamens 15. Style generally as long as or longer than ovary. Bark surface

square-section fissured, generally appearing flaky rather than fissured; phloem
matrix proliferation tissue with pale stone cells in conspicuous simple laminae;

phelloderm thin, inconspicuous.

SYM. A.

Bud, B1. outer sepal, B2. inner sepal, C1. stamens from outside, C2. stamens from inside, D. pistil, all x 10 (bb.

34816).

S. smithianasubsect. SmithianaShorea sect. Brachypterae HEIM ASHTON. —Fig. 98. Flower details in
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99. Shorea inaequilateralisSym. Gard. Bull. S. S. 8

(1935) 281, pi. 25; Browne, For. Trees Sarawak &

Brunei (1955) 153; Anderson, Gard. Bull. Sing. 20

(1963) 158; Ashton, Man. Dipt. Brun. (1964) 191, f.

17; ibid. Suppl. (1968) 109.
— 'Semayor' DURANT,

Rep. For. Brunei (1933) 37, 42.

Large, buttressed, fissure-barked tree with pendent
branches. Young parts shortly densely evenly pale

tanny tomentose, persistent on young twig, panicle,

leaf bud, outside of stipule,petiole and midrib above;

persistently puberulent,appearing glabrous,on inside

of stipule, lamina on both surfaces, and midrib

beneath. Twig c. 2.5 by 1.5 mm 0 apically, slightly

compressed at first, becoming terete with a decurrent

rib below the petiole insertion each side, becoming

glabrous, smooth; stipule scars to 1.5 mm long,

narrowly falcate, descending,obscured by tomentum.

Bud 3-6 by 1.5-2.5 mm, ovoid, slightly compressed,
acute. Stipule to 20 by 5 mm, subpersistent, narrowly

hastate, acute. Leaves 9-14 by 4.5-7.5 cm, ovate, thin;

base subcordate, distinctly unequal; acumento 2 cm

long, prominent, caudate; nerves 11-13 pairs, slender,

raised beneath, at more than 90° at base, ascending

towards apex; tertiary nerves slender, scalariform,

well spaced, at c. 90° to nerves; midrib narrow,

prominent, rounded beneath, evident but applanate

above; petiole 5-8 mm long, short, stout. Panicle to 7

cm long, terminal or axillary, terete, pendent; singly

branched, branchlets to 1.5 cm long, bearing to 4

flowers; bracteoles to 10 by 3 mm, narrowly deltoid,

pubescent outside, glabrescent within. Flower bud to

12 by 3 mm, linear, acute. Calyx12 by 3 mm, linear, acute. Calyx12 by 3 mm, linear, acute. Calyx densely shortly

pubescent on both surfaces; 3 outer lobes deltoid,

subacute; 2 inner lobes shorter, prominently acu-

minate. Petals narrowly hastate, subacute, sparselyPetals narrowly hastate, subacute, sparsely
pubescent on parts exposed in bud. Stamens 15, in 3

subequal verticils; filaments broad, compressed at

base, tapering abruptly medially and filiform distally;

anther oblong; appendage to connective c. 3 times

length of anther, reaching \ length of style, slender,

erect, scabrous towards apex. Ovary ovoid, tapering,

sparsely pubescent, without distinct stylopodium;

style about twice length of ovary, filiform, sparsely

pubescent in the basal half, otherwise glabrous. Fruit

calyx glabrescent but for the sparsely tawny pubes-

cent base; 3 longer lobes to 14by 2 mm, elliptic saccate

thickened base; 2 shorter lobes to 12 by 0.9 cm, long,

narrowly spatulate, acute, to 4 mm broad above the to

13 by 9 cm, unequal, narrowly spatulate, similar at

base. Nut to 1.8 by 1.4 cm, ovoid, densely buff

pubescent; style remnant to 6 mm long, slender,

subpersistent, filiform.

Distr. Malesia: N.W. Borneo (Sarawak, Brunei).

Ecol. Locally abundant in Mixed Peat Swamp

forest.

Uses. A valuable heavy construction timber.

Vern. Sĕmayur (Bran.).

Note. An isolated species apparently related to the

following.

100. Shorea selanica BL. Mus. Bot. Lugd.-Bat. 2

(1852) 33, incl. var. latifoliaBL.; WALP. Ann. 4 (1857)

338; DC. Prod. 16, 2 (1868) 629; HANCE, J. Bot. 14

(1876) 242; BURCK, Ann. Jard. Bot. 8tzg6(1887)216,
incl. var. obtusa Burck; Brandis, J. Linn. Soc. Bot. 31

(1895) 86; Brandis & Gilg in E. & P. Pfl. Fam. ed. 1,

3, 6 (1895) 266; Merr. Int. Rumph. (1917) 375;

Heyne, Nutt. PI. ed. 1, 3 (1917) 306; ibid. ed. 2(1927)

1124; Sloot. Reinwardtia 2 (1952) 50, f. 16,
17.— Dammara selanica RUMPH. [Herb. Amb. 2

(1743) 168, t. 56] ex LAMK, Encycl. 2 (1786) 259,

inval. Unona selanica \DC. Prod. 1(1824)92.En-

gelhardtia selanica BL. Fl. Jav. 1 (1828) 8. Hopea
selanica W. & A. Prod. (1834) 85; HASSK. Cat. Hort.

Bog. (1844) 209; WALP. Rep. 5 (1845) 128; MIQ. Fl.

Ind. Bat. 1, 2 (1959) 504; DC. Prod. 16, 2 (1868) 635.

Vast buttressed tree. Young parts, twigs, buds,

stipules, leaf undersurface, petiole,panicle, ovary and

parts ofpetals exposed in bud densely persistently pale
cream-brown pubescent; densely so at first on calyx,

becoming sparsely so; young trees sparsely darker

pubescent. Twigs 2-3 mm 0 apically, ribbed and

sometimes compressed at first, becoming terete,

smooth; stipule scars short, pale, horizontal. Bud c. 2

by 1 mm, ovoid, obtuse; stipules to 10 by 4 mm,

lanceolate, acute, + fugaceous. Leaves (7-)9-18 by

3-7 cm (larger in immature trees), oblong-ovate,

thinly coriaceous, cream below (mature trees); base

obtuse to subcordate, + unequal, apex shortly acu-

minate; nerves 19-23 pairs, slender but prominent

beneath, ± applanateabove, at c. 65°; tertiarynerves

densely scalariform, hardly elevated beneath; midrib

prominentbeneath obscurely depressedabove;petiole

8-12 mm long, slender. Panicles to 15 cm long,

slender, somewhat lax, terminal or axillary; singly

branched, branchlets to 3 cm long, bearing to 7

flowers. Flower buds to 6 by 3 mm, fusiform; sepals

broadly ovate, the outer 3 acute, the inner 2 acu-

minate; stamens 15, unequal; filaments broadly com-

pressed at base, tapering medially and filiform

beneath the broadly ellipsoid anthers; appendages

very slender, scarious near the apices, twice length of

anthers; ovary ovoid, puberulent; style filiform,

slender, twice length of ovary, glabrous.Fruit pedicel

c. 1 mm long, slender; 3 longercalyx lobes to 10 by 1.5

cm, narrowly spatulate, obtuse, c. 5 mm wide above

the 7 to 8 mm ovate saccate thickened base; 2 shorter

lobes to 4.5 by 0.6 cm, linear, similar at base. Nul to 15

by 8 mm, ovoid, apiculate.

Distr. Malesia: Moluccas (Buru; Sula Is.: Man-

gole, Sanana; Obi Is.; Ambon).

Ecol. Gregarious and dominant in the Moluccan

semi-evergreen lowland forests on well drained land

with fertile soils, sometime overlying limestone.

Uses. The most valuable construction timber ofthe

Moluccas.

Vern. Kayo bapa (Buru, Ambon, Sanana,Mangole),

sehu, boba (Samuja), luma,bahut, biahgawa (Buru).

Note. Two sterile collections (bb. 22808, 31349

from Buru) differ in their larger leaves drying distinct

purplish beneath, with relatively longer petioles (cf
VAN SLOOTEN, I.e. 60: Shorea ? spec. nov.).
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Fig. 99. Flower details in Shorea sect. Brachypterae HEIM subsect. Brachypterae. All x 10. Sepals drawn from

inside. — S. scaberrima

pistil. — S. venulosa

pistil (A Cult. Hort. Bog. VIII-D-54, B SAIDI 9486).

WOOD ex MEIJER. B. Bud, B1. outer sepal, B2. inner sepal, B3. stamens from outside, B4.

BURCK. A. Bud, A1. outer sepal, A2. inner sepal, A3. stamens from outside, A4.
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The only red meranti east of Wallace's line, this

striking species enigmaticallyshares its characteristic

leaf shape, as well as its pendent inflorescence, flower

structure and very hard durable wood with that

equally distinctive denizen of the N.W. Borneo peat

swamps S. inaequilateralis. If only their evolution

could be traced!

101.ShoreaflemraichiiSYM.Gard. Bull.S.S. 10(1939)

378, pi. 26; Browne, For. Trees Sarawak & Brunei

(1955) 147; Ashton, Man. Dipt. Brun. (1964) 190, f.

17, pi. 48 (bark); ibid. Suppl. (1968) 108.

Large tree with dark deeply fissured flaky bark and

stout buttresses. Young twig, panicle, leaf bud, stipule
outside (glabrescent within), petiole, midrib beneath

and at base above and nervation beneath densely

persistently scabrid golden-tawny tufted tomentose;

leaf above scabrid puberulent. Twig stout though

tapering to 2 mm 0 apically, much branched, terete,

verruculose; stipule scars short, horizontal, obscured

by the tomentum. Bud 3-6 by 2-A mm, ovoid, slightly

compressed, subacute. Stipule to 8 by 2.5 mm,

narrowly hastate, acute, fugaceous. Leaves 5-9 by
3-4.5 cm, broadly elliptic or ovate (young trees),

cream lepidotebeneath; base obtuse; acumen to 5 mm

long, narrow; margin revolute; nerves 14-17 pairs,

dense, prominentbeneath, at 45 "-65°; tertiary nerves

scalariform, sinuate, diagonal to nerves; midrib nar-

row and slightly depressed above,prominentbeneath;

petiole 7-9 mm long, short. Panicle to 8 cm long,
terminal or axillary, terete or slightly compressed;

singly or doubly irregularlybranched, branchlets to 5

cm long, lax, rather zig-zag, bearing to 8 distichous

flowers;bracteoles to6 by 5 mm, suborbicular, obtuse,

shortly puberulent outside, glabrous within. Flower

bud to 4.5 by 3.5 mm, subglobose, obtuse. Calyx

densely tawny pubescent outside, glabrous within; 3

outer lobes somewhat longer, narrowly ovate, sub-

acute; 2 inner lobes narrowlydeltoid,subacute. Corolla

dark wine-red, strongly contorted, apically recurved,

the imbricate bases forming a deep cup; petals

oblong-lanceolate,obtuse,twisted, densely tomentose

on parts exposed in bud. Stamens 15, the 5 inner

slightly longer than the others; filaments broad at

base, tapering abruptly and filiform distally; anthers

subglobose; appendage to connective c. 3 times as

long as anther, reaching almost to style apex. Ovary

and stylopodium ovoid-conical, puberulent towards

the apex, tapering; style glabrous, filiform, as long as

ovary. Fruit subsessile. Calyx puberulent; 3 longer
lobes to 6.5 by 1.5 cm, spatulate, narrowly obtuse, to

2.5 mm broad above the to 7 by 6 mm ovate-elliptic

shallowly saccate slightly thickened base; 2 shorter

lobes to 20 by 1.5 mm, linear, similar at base. Nut

subacute, ovoid, to 1.5 by 1 cm, shortly densely pale
buff pubescent.

Distr.Malesia: N.W. Borneo (Sarawak & Brunei).

Ecol. Very local, deep yellow sandy soils in Mixed

Dipterocarp forest below 400 m, on present or

Pleistocene coastal hills.

Vern. Mĕrantiraya (Brun.).

102. Shorea almon Foxw. Philip. J. Sc. 67 (1938) 313,

pi. 7; BROWNE, For. Trees Sarawak & Brunei (1955)

150; MEIJER & WOOD, Sabah For. Rec. 5 (1964) 93, f.

1; ASHTON, Man. Dipt. Brun. Suppl. (1968) 104, f.

13.
—

S. furfuracea (non MIQ.) ROLFE, J. Bot. 23

(1885) 110; VIDAL, Rev. PI. Vase. Filip. (1886) 62;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 98; Foxw.

Philip. J. Sc. 4 (1909) Bot. 517; WHITFORD, Philip. J.

Sc. 4 (1910) Bot. 712; Bull. Bur. For. Philip. 10(1911)
63.

—
S. eximia (non (Miq.) Scheff.) Foxw. Philip. J.

Sc. 6 (1911) Bot. 276; ibid. 13 (1918) Bot. 191;Merr.

En. Philip. 3 (1923) 96; Reyes, Philip. J. Sc. 22 (1923)

331—Fig. 7.

Large buttressed tree. Twig, bud, stipule outside,

petioleand leaf nervation beneath denselypersistently

pink-brown scabrid tomentose; stipule inside and

nervation above sparsely, midrib above densely

evenly so. Twig c. 2 mm 0 apically, terete, smooth;

stipule scars short, horizontal, obscure. Bud to 4 by 3

mm, ovate, compressed, acute. Stipule to 10 by 5 mm,

lanceolate, acute, caducous. Leaves 9-16 by 3.5-7 cm,

chartaceous, undulate, the lower surface markedly

concave; base broadly cuneate to obtuse; acumento 8

mm long, short, broad;nerves 17-20 pairs, slender but

prominent beneath, at 40-60° (to 100c at the base);

tertiary nerves densely scalariform, at 90
=

to midrib,

applanate above, prominent beneath; petiole 10-18

mm long, slender. Panicle 20 cm long, terminal or

axillary, terete, slender, ascending, lax, densely

shortly unevenly persistently pale pink-brown pubes-

cent; singly branched, branchlets to 2.5 cm long,

bearing to 10 distichous flowers; bracteoles to 5 by 3

mm, elliptic, obtuse, yellow-brown puberulent, per-

sistent until the formation ofyoung fruit. Flower bud

to 7 by 3 mm, lanceolate, small. Sepals pubescent on

parts exposed in bud; 3 outer deltoid, acute, 2 inner

ovate, acuminate, smaller. Petals lanceolate, hirsute

on parts exposed in bud. Stamens 15, in 3 unequal

verticils; filaments compressed at base, abruptly

tapering medially and filiform below the subglobose
anthers; appendageto connective slender, glabrous, c.

3 x length of anther. Ovary3 x length of anther. Ovary ovoid, pubescent; style

filiform,to 1 j x length ofovary, pubescent in the basal

j. Fruit pedicel to 3 mm long, prominent. Calyx pale

yellow-brown pubescent at base, glabrescent distally;

3 longer lobes to 14 by 2.5 cm, broadly spatulate,

obtuse, c. 8 mm broad above the to 13by 12mm ovate

thickened saccate base; 2 shorter lobes to 8 by 1 cm,

lorate, obtuse, similar at base. Nut to 2 by 1.5 cm,

ovoid, very shortly mucronate at the otherwise obtuse

apex, shortly evenly pale buffpubescent.

Distr. Malesia: N.E. Borneo (N.E. Sarawak,

rare; E. Sabah, Tidung), Philippines (non-seasonal

areas).

Ecol. Undulating hills in Mixed Dipterocarp for-

est, clay soil.

Vern. Sĕraya kĕrukup (Sabah), almon (Philip-

pines).

Note. Particularly variable in Mindanao, where

the leaves are very small, and the tomentum more

sparse and scabrid in some trees.
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103. Shorea parvistipulata HEIM, Bull. Mens. Soc.

Linn. Paris 2 (1891)974; ASHTON,Gard. Bull. Sing. 31

(1978) 46.

KEY TO THE SUBSPECIES

1. Leaf not lepidotebeneath.

2. Nerves 13-21 pairs. Longer fruit calyx lobes to 20

cm long a. ssp. parvistipulata
2. Nerves at most 15 pairs. Longer fruit calyx lobes

to 9 cm long b. ssp. nebulosa

1. Leaf silvery lepidote beneath. Nerves 13-21 pairs

c. ssp.
albifoha

I.ssp. parvistipulata. — Brandis, J. Linn. Soc. Bot. 31

(1895)95; Merr. En. Born. (1921)406(',parvistipula’);

MEIJER & WOOD, Sabah For. Rec. 5 (1964) 132;

ASHTON, Man. Dipt. Brun. Suppl. (1968) 114, f.

14. ,S. squamata (non BENTH. & HOOK./.) BRANDIS,

J. Linn. Soc. Bot. 31 (1895) 92; MERR. En. Born.

(1921) 407, p.p. quoadsp. Born. S. dyeri (non THW.

ex TRIM.) HEIM, Bull. Mens. Soc. Linn. Paris 2 (1891)

957. S. cristata Brandis, J. Linn. Soc. Bot. 31

(1895)97;Merr. En. Born. (1921)404;Ashton, Man.

Dipt. Brun. (1964) 106, f. 17; ibid. Suppl. (1968) 106;

Meuer & Wood, Sabah For. Rec. 5 (1964) 102.

Very large thinly scaly-barked buttressed tree. Leaf

bud, stipule outside, twig, petiole and leaf nervation

beneath shortly persistently pale yellow to grey-brown

scabrid tomentose, stipule inside and midrib above

evenly, not scabridly, so. Twig c. 2 mm 0, terete,

slender, becoming smooth; stipule scars short, pale,

prominent, horizontal or descending. Bud to 6 by 4

mm, ovoid, acute. Stipule to 14 by 7 mm, ovate,

subacute. Leaves 6-20 by 3-9 cm, very variable in size

and shape, + oblong, chartaceous; base typically

Fig. 100. Flower details in Shorea sect. Brachypterae All x 10. Sepals drawn from

inside.
—

HEIM subsect. Brachypterae.

S. flaviflora WOOD exASHTON. C. Bud, C1. stamens from outside, C2. pistil. — S. johorensis Foxw. D.

Outer sepal, D1. inner sepal, D2. stamens from outside, D3. pistil (C ASHTON 5664, D SAN 31246).
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cordate, sometimes broadly cuneate or obtuse;

acumen to 1 cm long; nerves 13-21 pairs, usually

slender, at 5O c

-80° except at the base, without second-

ary nerves; tertiary nerves slender, densely scalari-

form; midrib evident but applanate to depressed

above, prominent beneath; petiole 12-15 mm long,

short, terete. Panicle to 16 cm long, terminal or

axillary, terete, lax, straight, ascending, densely

shortly persistently pale brown scabrid pubescent;

singlybranched, branchlets to 4 cm long, bearingto 11

distichous flowers; bracteoles to 5 by 3 mm, deltoid,

acute, puberulent,not at first caducous. Flower bud to

7 by 3 mm, lanceolate. Sepals pubescent on parts

exposed in bud; 3 outer narrowly deltoid, acute, 2

inner ovate, narrowly acuminate, shorter and thinner

at margins than outer 3. Petals cream suffused with

pink at base, lanceolate, pubescent on parts exposed

in bud. Stamens 15, in 3 unequal verticils: filaments

broad and compressed at base, tapering abruptly and

filiform beneath the anthers; appendageto connective

slender, glabrous, about twice length of anthers.

Ovary ovoid, densely pubescent; style filiform, about

as long as ovary, glabrous but for a pubescent ring at

base. Fruit pedicel to 2 mm long, to 3 mm 0. Calyx

puberulent towards base, glabrescent distally; 3

longer lobes to 20 by 2.5 cm, lorate-spatulate,obtuse,

c. 11 mm broad above the to 14 by 18 mm broadly

ovate saccate thickened base; 2 shorter lobes to 8 by

0.4 cm, linear, similar at base. Nut to 2.5 by 2 cm,

ovoid, frequently crowned by a persistent filiform

style remnant, densely evenly buffpubescent.

Distr. Malesia: Borneo (excepting S.W.).

Ecol. Widespread on clay-rich soils on alluvium

and especially hillsides and low ridges to 1300 m.

Vern. Sĕraya lupa (Sabah),ĕngkabang pinang, e. p.

bĕrsisek (Sarawak), kawang pinang (Brunei), lenger-

awan kuning (Nunukan),kĕnuar kepas (S.E. Borneo).

Note. I no longer consider that S. cristata can be

maintained as a separate species. S. palosapis (Blco)
Merr. is undoubtedly closely allied but differs in its

amplexicaul stipule scars, large, deltoid, subpersistent
stipules, and its oblong irregular crown, branching

from low on the bole.

b. ssp. nebulosa (Meuer) Ashton, Gard. Bull. Sing. 31

(1978)46.—S. nebulosa Meijer, Act. Bot. Need. 12

(1963) 337; Meijer & Wood, Sabah For. Rec. 5 (1964)

123.

Leaves at most 13 by 6 cm, with at most 15 pairs of

nerves. Fruit calyx lobes at most 9 by 1.8 cm.

Distr. Malesia: N.E. Borneo (Crocker Range and

Mt Kinabalu region).
Ecol. Hill forests between 800-1300 m.

c,.ssp. albifolia Ashton, Gard. Bull. Sing. 31 (1978)46.

Differing in the silvery pink lamina undersurface.

Distr. Malesia: Borneo: N.E. Sarawak (Niah),

Brunei and S.E. Sabah southwards to Balikpapan.

Ecol. Fertile soils on undulating land and periodi-

cally inundated alluvium.

Note. A collection of this subspecies from E.

Kalimantan with short fruit sepals emphasises the

doubtful distinctness ofS. fallax from this species.

104. Shorea balangeran (Korth.) Burck, Ann. Jard.

Bot. Btzg6(1887)214;BRANDis&GiLGinE.&P.Pfl.

Fam. ed. 1,3,6(1895)297; Brandis, J. Linn. Soc. Bot.

31 (1895)86; Boerl. Cat. Hort. Bog. 2(1901) 108, incl.

BOERL.; HEYNE, Nutt. PI. ed. 1, 3

(1917) 297;

var. angustifolia

ibid. ed. 2 (1927) 1115; MERR. En. Bom.

(1921)404;SLOOT. Bull. Bot. Gard. BtzgUl, 18(1949)

256, f. 12. Hopea balangeran KORTH. Kruidk.

(1841) 74, t. 7 f. 1-14; BL. MUS. Bot. Lugd.-Bat. 2

(1852) 34; WALP. Rep. 5 (1845) 128; Ann. 4 (1857) 339;

MIQ. Fl. Ind. Bat. 1, 2 (1859) 503; Ann. Mus. Bot.

Lugd.-Bat. 3 (1867)84,85; DC. Prod. 16,2(1868)634;

HEYNE, Nutt. PI. ed. 2 (1927) 1115. Parahopea

balangeran HEIM, Rech. Dipt. (1892) 66. Para-

shorea balangeran MERR. En. Born. (1921) 404 Fig.
91 D-D4.

Large buttressed tree. Twig, leaf bud, stipule,

petiole, midrib and nerves beneath,panicle and calyx

outside shortly densely persistently red-brown puber-

ulent; leaves beneath cream lepidote; nut apex spar-

sely puberulent. Twigs c. 2 mm 0 apically, slender,

terete, smooth. Buds 5 by 3 mm, ovoid, acute; stipule

to 7 by 4 mm, ovate, acute. Leaves 7-18 by 3-8 cm,

oblong-elliptic to lanceolate, coriaceous, conspi-

cuously cream beneath; base broadly cuneate to

obtuse; acumen to 1.5 cm long, slender, tapering;

nerves 13-18 pairs, slender, barely elevated beneath,

evident above, at 45°-55°; tertiary nerves densely

scalariform, obscure; midrib slender but prominent

beneath, obscurely depressed above; petioles 2-3 cm

long, slender. Panicle to 8 cm long, slender, terminal

or axillary; doublybranched, branchlets to 3 cm long,
with to 7 secund flowers. Flower buds to 6 by 3 mm,

fusiform; 3 outer sepals narrowly lanceolate, sub-

acute; 2 inner short, ovoid, prominently acuminate.

Stamens 15, shorter than style at anthesis; filaments

compressed at base, gradually tapering and filiform

below the broadly ovoid anthers; appendages very

slender, glabrous, twice length of anthers; ovary

ovoid, puberulent; style columnar, c. l|x length of

ovary, puberulent towards base, not trifid. Fruit

pedicel short, slender. 3 longer calyx lobes to 50 by 7

mm, spatulate, obtuse, c. 2 mm broad above the to 4

by 3 mm ovate saccate thickened base; 2 shorter lobes

to 15 by 2 mm, linear, similar at base. Nut to 6 by 4

mm, ovoid, apiculate.

Distr. Malesia: Borneo (throughout Indonesian

part), Sumatra (Banka, Billiton).
Ecol. Common, often gregarious, in peat swamp

forests.

Vern. Balangeran, kawi, kahoi, tomi, kelansauw

(Borneo), malangsir (Banka).

Uses. A major timber produced in the swamps of

Indonesian Borneo.

Note. In many ways resembling S. albida (q.v.).

105. Shorea coriacea BURCK, Ann. Jard. Bot. Btzg 6

(1887)214; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 100;
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Merr. En. Born. (1921) 404; Browne, For. Trees

Sarawak & Brunei (1955) 146; Ashton, Man. Dipt.

Brun. (1964) 182, f. 17; ibid. Suppl. (1968) 106; Meijer

& Wood, Sabah For. Rec. 5 (1964) 102.

Large buttressed tree with dark brown, fissured,

flaky bark. Young parts densely clothed in minute

adpressed pale grey hairs, caducous on all but panicle,

stipule outside and bud. Twig 2-3 mm 0 at apex,

stout, terete or slightly compressed, smooth or rugu-

lose; stipule scars at firstc. 1 mm wide, c. 1.5 mm long,

cuneate, pale brown, horizontal or slightly descend-

ing. Bud to 6 by 3 mm, ovoid. Stipule to 20 by 5 mm,

narrowly oblong, acute. Leaves 10-15 by 5-8 cm,

ovate, coriaceous, lustrous; base obtuse, subpeltate;

acumenc. 1 cm long; margin revolute; nerves 16-20

pairs, slender, hardly raised beneath, at 60o -70 D

,

curved towards margin; tertiary nerves slender, den-

sely scalariform; midrib prominent beneath, obscure

and slightly depressed above; petiole 2.5—4 cm long,

geniculate, glabrous. Panicle to 14 cm long, terminal

or axillary, + terete; singly (doubly if terminal)

branched, branchlets regular, short, bearing to 10

secund flowers; bracteoles to 4 by 2.5 mm, ovate,

subacute, sparsely pubescent outside, glabrescent

within. Flower bud to 6 by 1.2 mm, narrowly lanceo-

late, acute. Calyx densely palegrey pubescent outside,

glabrous within; 3 outer lobes narrowly deltoid,

subacute, slightly revolute; 2 inner lobes smaller,

acute, not revolute. Petalspink, linear, densely pubes-
cent on parts exposed in bud. Stamens 15, of 2 lengths,

the inner 5 an anther's length longer; anther subglo-

bose; appendage to connective 2-3 times as long as

anther, slender, not reflexed, reaching almost to style

apex. Ovary ovoid, densely shortly pubescent except

at the base; style filiform, as long as ovary, glabrous

but for the setose base; stylopodium indistinct. Fruit

calyx shortly sparsely pubescent or glabrescent except

towards base; 3 longer lobes to 9 by 1.5 cm, spatulate;

chartaceous, narrowly obtuse, 3-4 mm broad above

the c. 8 by 5 mm deltoid thickened saccate base; 2

shorter lobes to 3.5 cm long, subequal, linear, similar

at base. Nut c. 18 by 9 mm, ovoid, shortly grey

pubescent distally; style remnant c. 3 mm long,

slender, acute.

Distr. Malesia: Borneo (Lower Kapuas, Sarawak,

Brunei, S.W. Sabah, Sandakan Distr., W. Kutei, and

Muara Teweh).

Ecol. Heath forest on podsols, terraces and pla-

teaux to 1000 m; on ultrabasics in E. Borneo.

Vern. Samar benua, mĕranti jurai (W. Borneo),

lampongmĕngkabang (S.E. Borneo), mĕranti tangkai

panjang (Sarawak), sĕraya t.p. (Sabah).

106. Shorea venulosa Wood ex Meijer, Act. Bot.

Neerl. 12 (1963) 342, p. 10; Sabah For. Rec. 5 (1964)

153; Ashton, Man. Dipt. Brun. (1964) 226, f. 17; ibid.

Suppl. (1968) 122. Fig. 99 B-84.

Large buttressed tree with dark brown, fissured,

flaky bark. Young parts at first densely dotted with

minute adpressed hair tufts, fugaceous on all but

stipule outside and leaf bud; stipule persistently

shortly pubescent within. Twig c. 1 mm 0 apically,

slender, much branched, terete, rugulose or smooth,

glabrous; stipule scars narrow, slightly paler at first,

almost or completelyamplexicaul, ± ascending. Bud

to 7by 2 mm, fulvous pale grey, lanceolate, com-

pressed, acute. Stipule to 20 by 3.5 mm, hastate,acute,

fugaceous. Leaves 6-10 by 3-5 cm (rarely much

smaller in exposed places), ovate, coriaceous; base

obtuse; acumen to 6 mm long; margin sometimes

slightly revolute; nerves 15-18 pairs, slender, hardly
or not elevated beneath, dense, at 35°-40°, curved

towards the margin, sometimes with prominent axil-

lary pore-like domatia; tertiary nerves very slender,

densely scalariform, diagonalto nerves; midrib raised

beneath, obscure and depressed above; petiole 1.7-3

cm long, slender, geniculate. Panicle to 11 cm long,

terminal or axillary, slender, lax, ± terete, shortly

densely persistently cream to pale grey pubescent;

singly or doubly branched, the branchlets short,

bearing to 10 secund flowers; bracteoles to 3.5 by 2

mm, ovate, obtuse, sparsely pubescent outside, gla-

brous within. Bud to 5 by 2.5 mm, narrowly ovoid,
subacute. Calyx densely pale grey pubescent outside,

glabrous within; 3 outer lobes narrowly deltoid,

subacute, slightly revolute; 2 inner lobes smaller,

acute, not revolute. Petals pink, oblong-lanceolate,
pubescent on parts exposed in bud. Stamens 15, the

inner 5 slightly longer than the others; filaments broad

at base, rather abruptly tapering and filiform distally;
anther oblong;appendageto connective over twice as

long as anther, reaching almost to style apex. Ovary

narrowly ovoid, shortly pubescent, longer pubescent

towards apex; stylopodium indistinct; style filiform,

somewhat shorter than ovary, glabrous but for

shortly pubescent base. Fruit calyx sparsely puberu-
lent, more densely so at base; 3 longer lobes to6by 1.3

cm, chartaceous, spatulate, narrowly obtuse, c. 3.5

mm broad above the c. 7bys mm deltoid saccate

thickened base; shorter lobes to 3by 0.3 cm, subequal,

linear, similar at base. Nut c. 20 by 8 mm, narrowly
ovoid, shortly pubescent towards the apex, otherwise

glabrous; style remnant acute.

Distr. Malesia: Northern Borneo (Sarawak,

Brunei, Sabah).
Ecol. On podsols in Heath forest, on terraces,

plateaux and ridges to 1600 m; locally common; on

ultrabasics in E. Sabah.

Vern. Mĕranti tangkaipanjangpadi (Brunei), seraya

kerangas (Sabah).

Note. Closely resembling S. coriacea, within whose

range it is confined, and occupying similar habitats.

No record yet exists though of intermediate forms.

107. Shorea waltoni WOODex MEIJER, Act. Bot. Neerl.

12 (1963) 344, pi. 11; Sabah For. Rec. 5 (1964) 155.

Tall buttressed tree with deeply fissured bark.

Twigs, leaf buds, stipules, petioles, nervation beneath

and panicle ± densely cream lepidote; calyx at first

densely so, becoming sparse, ± caducous in fruit;

midrib above and sometimes nerves, ovary and parts
of petals exposed in bud densely persistently cream-
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brown pubescent. Twigs c. 3 mm 0 apically, stout,

terete, becoming smooth, dark brown; stipule scars ±

amplexicaul, slender. Buds small, conical; stipules to

20 by 8 mm, elliptic-lanceolate,acute. Leaves 10-25 by

5.5-12 cm, oblong to ovate or obovate, coriaceous,

cream lepidote beneath; base obtuse or shallowly

cordate;apex abruptly to 1 cm long acuminate;nerves

18-22 pairs, slender but prominent beneath, drying

dark, + applanateabove; tertiary nerves scalariform,

elevated beneath; midrib prominent beneath, obscure

and depressed above, petiole 2.5-4.5 cm long, stout.

Panicle to 12 cm long, rather stout, terminal or

axillary;singly or doublybranched, branchlets to 5 cm

long; bracts to 10 mm long, amplexicaul. Flower bud to

8 by 3 mm, fusiform; sepalsovate, the outer 3 longer,

acute, the inner 2 broader, acuminate. Stamens 15,

unequal; filaments broadly compressed at base,

abruptly tapering and filiform distally; anthers

broadly oblong; appendages slender, scarious api-
cally, c. 2 x length of anthers. Ovary broadly ovoid;

style equal in lengthtoovary, rather short,puberulent

in the basal j.
Fruit pedicel c. 3 mm long, stout; 3

longer calyx lobes to 14 by 2.3 cm, spatulate, obtuse,

coriaceous, c. 11 mm wide above the c. 8 by 15 mm

transversely elliptic saccate thickened base; 2 shorter

lobes to 10 by 0.8 cm, lorate, spatulate, narrowly

obtuse. Nut to 25 by 18 mm, ovoid, apiculate.

Distr. Malesia: N. E. Borneo (Sandakan Distr.).

Ecol. Scattered on well or moderatelydrained land

in lowlands.

Vern. Sĕraya kĕlabu.

108. Shorea pachyphylla RIDL. [DURANT, Rep. For.

Brunei (1933) 41, nomen] ex Sym. J. Mai. Br. R. As.

Soc. 19(1941) 163, pi. 7; Browne, For. Trees Sarawak

& Brunei (1955) 148; Anderson, Gard. Bull. Sing. 20

(1963) 159; Ashton, Man. Dipt. Brun. (1964) 205, f.

17, pi. 54 (habit,bark); ibid. Suppl. (1968) 112. — Fig.

101.

Large buttressed tree with pale flaky and promi-

nently fissured bark. Youngparts very shortly densely

evenly tawny pubescent, caducous on all but leaf bud,

panicle and stipule (puberulent on inner surface).

Twig c. 4 mm 0, stout, terete, slightly ridged and

compressed apically, becoming smooth or rugulose;

stipule scars c. 0.5 mm broad, horizontal, normally

amplexicaul. Bud 5-8 by 2-4 mm, compressed or

terete, narrowly ovoid to broadly falcate. Stipule to 20

by 7 mm, lanceolate, acute, fugaceous. Leaves 10-20

by 9-16 cm, broadly ovate to suborbicular, thickly

coriaceous; base obtuse or broadly cuneate; apex

obtuse or with short, to 5 mm long, acumen; margin

slightly but distinctly revolute; nerves 7-9 pairs, well

spaced, prominent beneath, arched at margin, at c.

40°-55°; midrib applanate and broad above, terete

and prominent beneath; tertiary nerves slender, den-

sely scalariform, at 90° to midrib;petiole4-6 cm long,

stout. Panicle to 11 cm long, terminal or axillary,

compressed, ridged when dry; doubly branched, the

branchlets bearing to 5 distichous flowers; bracteoles

to 3 by 2 mm, ovate, acute, shortly pubescent. Flower

bud to 6 by 4 mm, narrowly ovoid, acute. Calyx
densely pubescent outside; lobes ovate, deltoid, acu-

minate, the 3 outer somewhat longer, more obtuse,

than the 2 inner lobes. Petals broadly lanceolate,

obtuse, hardly contorted, densely pubescent on parts

exposed in bud. Stamens 15, in 3 lengths, the inner 5 an

anther's length longer than the outer 5; filaments

broad at base, tapering and stoutly filiform distally;

anthers subglobose; appendage to connective

3-4 x length of anther, pubescent towards apex,

otherwise glabrous; stylopodium indistinct, sparsely

pubescent, taperinginto style; style and stylopodium

longer than ovary. Fruit calyx entirely glabrous; 3

longer lobes to 16 by 3.5 cm, spatulate, obtuse, c. 7

mm broad above the to 2 by 1.5 cm thickened saccate

base; 2 shorter lobes to 8 by 0.6 cm, narrowly

spatulate, similarly saccate at base. Nut to 3.3 by 1.8

cm,ovoid, pruinose, buffpubescent towards the apex;

style remnant c. 1.5 mm long, acute.

Distr. Malesia: N.W. Borneo (Sarawak, Brunei

and Kalimantan: Lower Kapuas and Barito).

Ecol. Locally gregarious, mixed peat swamp for-

ests, especially on and beside white sand raised

beaches.

Vern. Kukup, kĕrukup, mĕranti kĕrukup (Brunei).

109. Shorea paucifloraKing, J. R. As. Soc. Beng. Sc.

62, 2 (1893) 116; Brandis, J. Linn. Soc. Bot. 31 (1895)

98; Burk. J. Str. Br. R. As. Soc. 81 (1920) 51, 69, fig.;

Ridl. Fl. Mai. Pen. 1 (1922) 228; Foxw. Mai. For.

Rec. 3 (1927) 51, p.p.; ibid. 10(1932) 218; Sloot. in

Merr. PI. Elm. Born. (1929) 203; Burk. Diet. (1935)

2020; Sym. Mai. For. Rec. 16(1943) 87, f. 37A, 38, 52;

Browne, For. Trees Sarawak & Brunei (1955) 149;

Ashton, Man. Dipt. Brun. (1964) 207, f. 17, pi. 46

(bark); ibid. Suppl. (1968) 114; Meijer & Wood,

Sabah For. Rec. 5 (1964) 133, f. 15; Ashton, Gard.

Bull. Sing. 31 (1978)47.

Large buttressed tree. Leaf bud, stipule and panicle

persistently shortly pale gold-brown pubescent; ner-

vation, petiole and
young twig sparsely dotted with

minute caducous hair tufts. Twig 1.5-2.5 mm 0, terete

at first smooth, becoming flaky; stipule scars pale,

short, narrow, horizontal. Bud 4-8 by 2-3.5 mm,

ovoid, acute. Stipule to 13 by 4 mm, hastate, acute.

Leaves 9-15 by 4-5.5 cm, ovate, + thinly coriaceous,

frequentlysubequal; base obtuse to broadly cuneate;

acumen 0.6—1.2 cm long, narrow; nerves 8-9 pairs,

slender but prominentbeneath,at c. 40°-50°, straight,

slightly curved at the margin,occasionally with a few

glabrous domatia; tertiary nerves very slender, den-

sely scalariform, diagonal to the nerves; midrib nar-

rowly depressed above", prominent beneath; petiole

1.3-1.8 cm long. Panicle to 15 cm long, terminal or

axillary, ribbed or slightly compressed, lax; doubly or

trebly branched, the branchlets bearing to 19 secund

flowers; bracteoles to 4 by 2.5 mm, oblong, subacute,

shortly densely pale yellow-brown to pubescent fuga-
ceous. Flower bud c. 7 by 3.5 mm, ovoid, subacute.

Calyx densely pale yellowish buff pubescent outside,

glabrous within; lobes subequal, deltoid, obtuse, the 2
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Fig. 101. Shorea pachyphylla

b-d S 11245).

RIDL. ex SYM. a. Habit, b. twig apex with leaf, c. fruit, d. nut, all x ½ (a bb. 31414,
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inner slightly narrower. Petals pale yellow, oblong,

obtuse, densely pubescent on parts exposed in bud.

Stamens 15, the inner 5 slightly longer than the other

10; filaments expanded at base, abruptly narrowing

distally; anthers broadly oblong; appendage to con-

nective c. 2 x length of anther, setose towards the

apex, the inner 5 reaching the style apex. Ovary and

stylopodium ovoid to conical, shortly densely pubes-

cent; style glabrous, slightly shorter than ovary and

stylopodium. Fruit subsessile. Calyx sparsely pubes-

cent, more densely soat base; 3 longer lobes to 9 by 1.5

cm, spatulate,narrowly obtuse, c. 4 mm broad above

the c. 8 by 11 mm rounded thickened saccate base; 2

shorter lobes to 5 by 0.5 cm, linear,similar at base. Nut

c. 1.4 by 1.2 cm, broadly ovoid, obtuse or with a short

acute style remnant, densely pale buff tomentose.

Distr. Malesia: Malaya, Sumatra (extreme north

and the south excepted, incl. P. Siberut), Borneo.

Ecol. Scattered, rarely common, on deep soils on

undulating land and hills below 700 m.

Uses. A valuable heavy red meranti.

Vern. Nĕmesu, lamsa, lemesa, lemesa samak, mĕsu.

mĕranti benia, m. samak, kala samak, mĕndamak,

pinang baik, sĕraya, s. batu, tĕmpayan mas (Malaya),

katuko, k. andilan,k. tikau, mĕrantiudang (Sumatra),
ubar suluk (Sabah), mĕrantisamak,ĕngkabangcheriak

(Sar.), pĕrawan samak (Iban), lampong merantas, l.

tahan, pelĕpak, kĕlapak, k. undang,

awang kulat,
putang lanan,

a. laying, mĕrkabong (S.E. Borneo),

tĕngkawang tijang, t. rambai, kontoi, k. lemak (W.

Borneo), etc.

Note. Variable in leaf size and colour: small-leaved

forms tend to have leaves dryingrust-red, large-leaved
chocolate-brown with the nerves and petiole distinctly

paler.

110. Shorea johorensis Foxw. Mai. For. Rec. 10

(1932) 236,pi. 21; BURK. Diet. (1935) 2012; SYM. Mai.

For. Rec. 16 (1943) 72, f. 38; ASHTON, Gard. Bull.

Sing. 22 (1967) 294. — S. polysperma (non MERR.)

KEITH, North Born. For. Rec. 2 (1938) 238. —S.

leptoclados Sym. Gard. Bull. S. S. 10 (1939) 376, pi. 25;
Mai. For. Rec. 16 (1943) 77; Browne, For. Trees

Sarawak & Brunei (1955) 140; Ashton, Man. Dipt.
Brun. (1964) 195, f. 17; ibid. Suppl. (1968)110;Meijer

& Wood, Sabah For. Rec. 5 (1964) 112, f. 13, pi. 6

(habit).— Fig. 100 D-D3.

Large buttressed tree. Twig, panicle, leaf bud,
stipule,petiole, nervation beneath and midrib above

shortly evenly persistently grey-buffpubescent;young
leaf caducously so. Twig 2-3 mm 0 apically, much

branched, slightly ribbed and compressed when

young, becoming terete, drying glabrous, smooth;
stipulescars 1.5-2 mm long, pale, falcate, descending.
Bud 6-8 by 2-3 mm, ovoid, compressed. Stipule to 3.5

by 0.7 mm, + caducous, lanceolate, acute,constricted

at base. Leaves 9-14 by 4.2-7.5 cm, chartaceous to

thinly coriaceous, ovate; base obtuse to subcordate;
acumen to 7 mm long; nerves 10-12 slender but

prominent pairs, at 90° at base, c. 40°-50° towards

apex; first 3-6 pairs usually with prominentscale-like

domatia,the basal two pairs ofwhich fused along the

midrib on each side; tertiary nerves very slender,

densely scalariform, sinuate, diagonal to nerves;

petioleslender, 1.5-2 cm long. Panicle to 15 cm long,
terminal or axillary, terete or slightly compressed,

slender; regularly singly or doubly branched, branch-

lets long, lax, bearing to 18secund flowers; bracts to7

mm long, narrowly ovate, obtuse, pubescent on both

surfaces, fugaceous. Flower bud to 8 by 3.5 mm, ovoid

to lanceolate, acute. Calyx densely pale grey pubes-

cent outside, glabrous within; lobes subequal, acute,

slightly revolute towards the apices. Petals pale

yellow, narrowlylanceolate, obtuse,denselypubescent

on parts exposed in bud. Stamens 15, the 5 innermost

only slightly longest; filaments expanded at base,

abruptly narrowing and filiform distally; anthers

oblong, somewhat tapering; appendageto connective

c. 3 x length of anther, reaching § length of style,

glabrous.Ovary globose, shortly denselypubescent in

apical half, stylopodium indistinct; style over twice as

long as ovary, filiform, glabrous but for base. Fruit

calyx shortly pubescent towards base, glabrescent; 3

longer lobes to 12 by 2.3 cm, subequal, spatulate,

narrowly obtuse, c. 6 mm broad above the to 1.4 by
1.2 cm deltoid saccate thickened base; 2 shorter lobes

to 6.5 by 0.6 cm, unequal, linear but similar at base.

Nut to 2 by 1.4cm, broadly ovoid, densely shortlypale

buff tomentose; style remnant short.

Distr. Malesia: Malaya(E. Johore),Sumatra (East
coast: Simelungun, Djambi, Palembang), Borneo

(Sarawak, Sabah, S.E. Borneo to Muara Tewe and

Pleihari).

Ecol. Common in Palembangand E. Borneo, local

or rare elsewhere, on fertile soils on hillsides, well-

drained alluvium and undulating land below 600 m

alt.

Vern. Mĕrantipepijat (Mai.), mĕrukuyong (Sum.),

kĕnuar, kĕnbèwar, langko, pĕlĕpak (S.E. Borneo),

majau (Sabah), sĕlanganpĕlandok (Brunei), mĕrampu

(Iban).

Note. Collections from West Sarawak and the

Malay Peninsula lack the basal domatia that so

facilitate distinction of sterile material from S. palem-
banica.

111. Shorea palembanica MIQ. Sum. (1861) 487; DC.

Prod. 16, 2 (1868) 632; WALP. Ann. 7 (1868) 379;

BURCK, Ann. Jard. Bot. Btzg6(1887)219; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 103; SYM. Gard. Bull. S. S. 7

(1933) 141, pi. 41; Mai. For. Rec. 16 (1943) 83, f. 38;

BROWNE, For. Trees Sarawak & Brunei (1955) 141;

ASHTON, Man. Dipt. Brun. Suppl. (1968) 112, f.

13. — S. aptera BURCK, Ann. Jard. Bot. Btzg 6 (1887)

210, t. 22; BRANDIS &GILG in E. & P. Pfl. Fam. ed. 1,3,
6 (1895) 264; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 78;

HEYNE, Nutt. PI. ed. 1,3 (1917) 296; MERR. En. Born.

(1921) 403; GILO in E. & P. Pfl. Fam. ed. 2, 21 (1925)
260. — S. brachyptera HEIM, Bull. Mens. Soc. Linn.

Paris 2 (1891) 571; MERR. En. Born. (1921)
404. — Pachychlamys beccarianus, P. brachypterus

DYER ex BRANDIS, J. Linn. Soc. Bot. 31 (1895) 77,
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nomina pro syn. — S. lepidota (non BL.) FOXW. Mai.

For. Rec. 10(1932) 166, p.p.
Small or medium-sized, rarely large tree. Young

twig, leaf bud, and stipule outside densely evenly pale
buff pubescent, stipule inside, petiole and leaf ner-

vation sparsely so, sometimes glabrescent. Twig c. 2

mm 0, compressedapically, becomingsmooth, terete;

stipule scar short, horizontal. Bud to 13 by 6 mm,

lanceolate, falcate, acute. Stipule to 15 by 3 mm,

lanceolate, acute, caducous. Leaves 8-25 by 4-10 cm,

ovate to oblong, chartaceous, undulating; base

broadly cuneate to subcordate; acumento 1 cm long,

broad; nerves 12-16 pairs, slender but prominent

beneath, at 45"-65°; tertiary nerves slender, dense;

midrib applanate to depressed above, prominent

beneath; petiole 14-25 mm long, drying ribbed.

Panicle to 16 cm long, terminal or axillary, terete,

shortly evenly persistently pale buffpubescent; doubly

branched, branchlets to 5 cm long, bearing to 10

secund flowers;bracteoles to 4 by 2 mm, ovate, acute,

puberulent, caducous. Flower bud to 7 by 3 mm,

fusiform. Sepals ovate, densely pubescent on parts

exposed in bud; 3 outer acute, 2 inner smaller, thinner

towards the fimbriate margins, acuminate. Petals pale

yellow, lanceolate, pubescenton partsexposed in bud.

Stamens 15, in 3 unequal verticils; filaments com-

pressed at base, taperingmedially and filiform below

the broadly ellipsoid anthers; appendage to connec-

tive slender, c. 2 x length of anthers. Ovary ovoid,

tapering, pubescent; style filiform, c. 2 x length of

ovary, pubescent in the basal j. Fruit pedicel to 2 mmFruit pedicel to 2 mm

long. Calyx puberulent, glabrescent, short, 3 longer

lobes to 5 by 0.7 cm, lorate, obtuse, with to 2.5 by 2.5

cm ovate thickened prominently saccate base; 2

shorter lobes to 3 cm long, otherwise similar. Nut to

3.5 by 2.5 cm, ovoid, apiculate, densely evenly shortly

persistently pale yellow-brown pubescent.

Distr. Malesia: Malaya (Perak and E. coast),

Sumatra (Palembang), Borneo (excluding Sabah,
Brunei and Sarawak west of the Lupar).

Ecol. River banks, fresh water swamps and rarely

low moist hillsides, locally abundant.

Vern. Mĕranti tĕngkawang ayĕr, singkawang,tĕng-

kawang, mĕrpak (Malaya), mĕrkuyung, mĕlèbĕkan

(Sumatra),ĕngkabang asu (Sarawak), kĕlèpak,

tĕnkawang,

majau,
t. rambut, t. ringgit, mĕngkabang (W.

Borneo).

112. Shorea andulcnsis Ashton, Gard. Bull. Sing. 19

(1962) 275, pi. 11; Man. Dipt. Brun. (1964) 178, f. 17;

ibid. Suppl. (1968) 105; Meuer & Wood, Sabah For.

Rec. 5(1964)97.

Medium-sized to large tree. Twig, panicle, leaf bud,

midrib above. Stipule (both surfaces) and petiole

shortly denselypersistently yellowish buffpuberulent,

more sparsely so on nervation beneath and midrib

above. Twig 1.5-2 mm 0 apically, slender, com-

pressed when young, becoming terete, smooth, gla-

brous; stipule scars short, inconspicuous. Bud 3-6 by

1.5-3 mm, ovoid, compressed, subacute. Stipule to 14

by 5 mm, hastate, subacute. Leaves 6-9 by 3-5 cm,

elliptic-ovate, lepidote beneath in mature tree; base

obtuse; acumen to 8 mm long; nerves 10-13 pairs,

straight, abruptly curved near margin, slender but

prominent beneath, at 40°-50° except at base; tertiary

nerves slender, scalariform, sinuate, diagonal to

nerves; petiole 1-1.2 cm long, 1-1.5 mm 0, shortly

cream puberulent and rugose on drying. Panicle to 12

cm long, terminal or axillary, terete or slightly

compressed; singly or doubly branched, the branch-

lets bearing to 10 distichous flowers; bracts and

bracteoles to 3 by 1.2 mm, ovate, subacute, shortly

grey puberulent outside, glabrescent within. Flower

bud to 8 by 2.5 mm, narrowly ovoid, subacute, the

calyx spreading. Calyx densely shortly pubescent

outside, puberulent within; lobes subequal, ovate,

acute to subacuminate, the inner 2 more attenuate

than the outer 3. Petals bright lilac within, paler

outside, narrowly lanceolate, acute, twisted, shortly

pubescent on parts exposed in bud, saccate at base.

Stamens 15, the inner 5 only slightly longer than the

others; filaments basally expanded,abruptlytapering;

anther broadly oblong; appendage to connective c.

3 x length of anther, straight, unreflexed, reaching

almost to the style apex on the 5 inner stamens. Ovary

small, globose, glabrous; stylopodium indistinct; style

c. 2 x length of ovary, filiform, sparsely pubescent in

the basal half. Fruit calyx shortly pubescent, more

densely so at base; 3 longer lobes to 5 by 1.2 cm,

broadly spatulate, narrowly obtuse, c. 2.5 mm broad

above the c. 6 by 4 mm narrowly ovate thickened

saccate base; 2 shorter lobes to 2.5 by 0.2 cm, linear,

subequal, similar at base. Nut to 14 by 7 mm, ovoid,

abruptly shortly apiculate, shortly densely grey-buff

pubescent.

Distr. Malesia: Northern Borneo (Ulu Kapuas,

Sarawak, Brunei, E. Sabah).

Ecol. Rare, on sandy soils in Mixed Dipterocarp

forest; on ultrabasics in E. Sabah.

Vern. Mĕranti daun puteh (Brun.).

113. Shorea polysperma (Blco) Merr. Publ. Govt.

Lab. Philip. 27(1905)22; ibid. 29 (1905) 29; Philip. J.

Sc. 1 (1906) Suppl. 98; Everett & Whitford, Bull.

Bur. For. Philip. 5 (1906) 26; Foxw. Philip. J. Sc. 2

(1907) Bot. 356, 357, 394; Merritt, Bull. Bur. For.

Philip. 8 (1908) 16, 48; Foxw. Philip. J. Sc. 4 (1909)

Bot. 423, 510, 518; Whitford,ibid. 4(1910) Bot. 703;

Bull. Bur. For. Philip. 10 (1911) 66; Foxw. Philip. J.

Sc. 6 (1911) Bot. 277; ibid. 13 (1918) Bot. 191;Merr.

Sp. Blanc. (1918) 269; En. Philip. 3 (1923) 99; Reyes,

Philip. J. Sc. 22 (1923) 328; Foxw. ibid. 67 (1938)

309.— Mocanerapolysperma BLCO, Fl.Filip. 1(1837)

448. DipterocarpuspolyspermusBLCO, Fl. Filip.ed.

2(1845)312; ibid. ed. 3,2 (1878)213; DC. Prod. 16,2

(1868) 614; DYER, J. Bot. 12 (1874) 108.— Hopea

tangili Bl. Mus. Bot. Lugd.-Bat. 2 (1852) 35, nom.

Meg.;Walp. Ann. 4(1857) 339; DC. Prod. 16,2 (1868)

635.— S. talura (non Roxb.) F.-Vill. Nov. App.

(1880)21.—S. warburgii GILG, Bot. Jahrb. 18, Beibl.

45 (1894) 38; BRANDIS, J. Linn. Soc. Bot. 31 (1895)98;

BRANDIS &GILG in E. & P. Pfl. Fam. ed. 1,3,6(1895)
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264; Foxw. Philip. J. Sc. 6 (1911) Bot. 278; ibid. •3

(1918) Bot. 191; GILG in E. & P. PFL. Fam. ed. 2, 21

(1925) 260. S. ieysmanniana (non Dyer) Foxw.

Philip. J. Sc. 6(191 l)Bot. 278; ibid. 13(1918)Bot. 192;

WHITFORD, Bull. Bur. For. Philip. 10(1911)68; MERR.

En. Philip. 3 (1923) 99; REYES, Philip. J. Sc. 22 (1923)

326. Fig. 7.

Large buttressed tree. Twigs, buds, stipules, pani-

cles, bracts and parts of petals exposed in bud +

densely persistently cream puberulent, petioles, ner-

vation beneath, calyx and ovary so at first becoming

glabrouson all but ovary. Twigc. 2-3 mm 0 apically,

compressed at first, becoming terete, smooth, black-

ish; stipule scars short, horizontal. Buds c. 2 by 1 mm,

small, ellipsoid, stipules to 15 by 8 mm, lanceolate,

acute, caducous. Leaves 7.5-15 by 2.5-6.5 cm, elliptic,

thinly coriaceous, occasionally cream lepidote

beneath; base cuneate; acumento 2 cm long, tapering;
nerves 9-12 pairs, slender but prominent beneath,

slightly elevated above,arched, at 55
0

-75
D

, frequently
with glabrous pore-like axillary domatia; tertiary
nerves densely scalariform, sinuate, very slender,

barely elevated beneath, obscure above; midrib

slender but prominent beneath, obscurely depressed

above; petiole 16-22 mm long, slender geniculate.

Panicle to 16 cm long, terminal or axillary, doubly

branching, spreading, many-flowered; branchlets to 7

cm long; bracts to 5 by 3 mm, ovate-deltoid, acute.

Buds to 4 by 2 mm, small, fusiform; sepals broadly

ovate, the outer 3 acute, the inner 3 smaller, shortly

acuminate; stamens 15, shorter than style at anthesis;

filaments broadly compressed at base, tapering

abruptly medially and filiform beneath the subglobose

anthers; appendage slender, + glabrous, c. 2\ X

length of anthers; ovary subglobose, abruptly

crowned by a slender glabrous style c. 2 x its length.

Fruit pedicel to 3 mm long, stout, broadeninginto the

receptacle; 3 longer calyx lobes to 9 by 1.8 cm,

spatulate, obtuse, coriaceous, c. 6 mm broad above

the c. 10 by 10 mm broadly ovate saccate thickened

base; 2 shorter lobes to 5 by 0.4 cm, lorate, obtuse,

similar at base; nut to 18 by 14 mm, ovoid, apiculate.

Distr. Malesia: Philippines.
Ecol. Widespread and often common, evergreen

Mixed Dipterocarp forest on hills.

Vern. Tangile (Tag.), abuhungan (Al.), adamini

(Bis.), araka (Ilk.), balakbákan (Neg.), belagáyan

(Mangyan), damilang (Ibn.), maligmal (Tang.),

manaog (C. Bis.), mayapis (Tayabas), pata (Pang.).

114. Shorea platyclados SLOOT. ex [ENDERT, M. O.

Born. Exp. 1925 (1926) 261, 266, 267, 272, nomen]

Foxw. Mai. For. Rec. 10 (1932) 214; ENDERT, Tec-

tona 26 (1933) 410; DE VOOGD, ibid. 26 (1933) 703;

BOON, ibid. 32 (1939) 839; BURK. Diet. (1935) 2020;

DESCH, Mai. For. Rec. 12 (1936) 2,43,63, 65; SYM. J.

Mai. Br. R. As. Soc. 14 (1936) 336, 339, 340, 348;

Gard. Bull. S. S. 10 (1939) 377; Mai. For. Rec. 16

(1943) 89, f. 38, 54; DESCH & THOMAS, Mai. For. Rec.

13(1940)4;SLOOT. Bull. Bot.Gard. BtzgUI, 17(1941)

110, f. 16; ASHTON, Man. Dipt. Brun. (1964)212, f. 17,

pi. 47 (stem-base); ibid. Suppl. (1968) 115; MEIJER &

WOOD, Sabah For. Rec. 5 (1964) 139; NG, Mai. For.

39 (1976) 91, f. 1-9.

Large tree with dark, flaky and fissured bark.

Young parts grey puberulent, fugaceous except on

stipule and panicle. Twig c. 3 by 1.5 mm 0 apically,

compressed, glabrous, smooth; stipule scars c. 2 mm

long, linear, pale, horizontal. Leafbud to 4 by 1.5 mmLeafbud to 4 by 1.5 mm

0 apically, compressed, acute. Stipule to 13 by 3.5

mm, hastate, acute. Leaves alternate, 6-9 by 2-3 cm,

lanceolate; base cuneate and with revolute margin;

acumenc. 1 cm long; margin undulate; nerves 15-18

pairs, slender, hardly elevated beneath, ± obscure,

with short secondary nerves running j way tomargin;

tertiary nerves very slender, densely scalariform,

diagonal to nerves; midrib narrow, obscure and

depressed above, slender but sharply prominent

beneath; petiole 1-1.5 cm long, slender, compressed

laterally. Panicle to 7 cm long, terminal or axillary,

compressed; singly branched, branchlets to 1.8 cm

long, bearing to 7 secund flowers; bracteoles un-

known. Flower bud to 8 by 3 mm, ovoid, ellipsoid.

Calyx densely shortly puberulent outside, glabrous

within; 3 outer lobes ovate, acuminate, 2 inner lobes

smaller,more narrowly acuminate. Petals paleyellow,

lanceolate, slender, acute, densely pubescent on parts

exposed in bud. Stamens 15, of 2 lengths; filament

broad at base, tapering + abruptly and filiform

distally; anther subglobose;appendagesto connective

c. 4 x length ofanther, slender, glabrous. Ovary and

stylopodiumpyrifoim, puberulenttowards apex; style

glabrous, as long as ovary and stylopodium. Fruit

calyx glabrescent; 3 longer lobes to 10 by 1 cm,

narrowly spatulate,obtuse, to 4 mm broad above the

to 7 by 7 mm broadly ovate saccate thickened base; 2

shorter lobes to 5 by 0.4 cm, linear, acute, similar at

base. Nut to 1.5 by 1 cm, glabrescent; style remnant

acute.

Distr. Malesia: Sumatra, Borneo.

Ecol. Widespread in mountainous districts, usually
between 700-1300 m, but occasionally down to 200 m

in valley bottoms near mountains.

Vern. Mĕranti bukit, jalak (Malaya).

Note. Ng I.e. found that if the orthotropic leader

shoot is damaged it is replaced by new orthotropic

leaders from dormant accessory buds, not by lateral

plagiotropic shoots.

115. Shorea scaberrima Burck, Med. Lands PI. Tuin

3 (1886) 22; Ann. Jard. Bot. Btzg 6 (1887) 208;

Brandis, J. Linn. Soc. Bot. 31 (1895) 78; Merr. En.

Born. (1921)406; Heyne, Nutt. PI. ed. 1, 3(1917) 306;

ibid. ed. 2 (1927) 1124; Browne, For. Trees Sarawak

& Brunei (1955) 143; Ashton, Man. Dipt. Brun.

(1964) 219, f. 17, pi. 49 (bark). — Fig. 99 A-A4.

Medium-sized tree. Young twigs, panicle, leaf bud,

stipule outside (puberulent within), petiole, leaf

beneath and midrib above densely persistent-scabrid

tawny tomentose; leaf above fugaceous pubescent.

Twig 2-3 mm 0 apically, terete, becoming rugulose,

verrucose, much branched; stipule scars to 1.5 mm
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long at first, 0.5 mm thick, shortly cuneate, obscured

by tomentum. Bud 4-6 by 4-5 mm, broadly ovoid,

slightly compressed, subacute. Stipule to 18 by 8 mm.

broadly hastate, subacute, constricted at base, cadu-

cous. Leaves 7-20 by 4-9 cm, oblong-obovate to

oblong-ovate, thinly coriaceous; base obtuse, rarely

subcordate; acumen to 8 mm long, short, deltoid;

nerves 14-17 pairs, rather slender, curved, at 40
c

-50
c ,

more widely at base; tertiary nerves distinct, rather

densely scalariform; midrib prominently terete

beneath, slightly depressed or applanate above;

petiole 1.8-2.5 cm long. Panicle to 8 cm long, short,

lax, terminal or axillary, terete or ribbed; singly

branched, the branchlets bearing to 3 + secund

flowers; bracteoles to 4.5 by 3 mm, narrowly deltoid,

acute, scabrid pale fulvous pubescent outside, puberu-

lent within, fugaceous. Flower bud to 8 by 5 mm.

ovoid, obtuse. Calyx densely yellow-brown pubes-

cent; 3 outer lobes deltoid to ovate, frequently

acuminate, acute; 2 inner lobes similar but smaller.

Petals pink, narrowly lanceolate, densely setose on

parts exposed in bud. Stamens 15, the 5 innermost

somewhat longer than the other; filaments basally

expanded, abruptly contracted and filiform distally;

anther + oblong; appendage to connective reaching

the style apex on 5 inner stamens, more than twice as

long asanther cells, becoming curved but not reflexed.

Ovary subglobose, small, shortly densely pubescent;

style and stylopodium 3 times as long as ovary,

filiform with glabrous apex, swelling slightly below it

and densely shortly pubescent; frequently further

swollen in the basal half. Fruit calyx shortly evenly

fulvous pubescent; 3 longer lobes to 4.5 by 1 cm or

shorter, unequal, variable, shortly spatulate, sub-

acute, to 7 mm broad above the to 2 by 3.5 cm broadly

ovate shallowly saccate thickened base, closely

adpressed to the base ofnut; 2 shorter lobes to 3 by 0.3

cm, linear,similarly expanded at base. Nut to 5 by 2.5

cm large, obovoid, tapering to an acute apical style

remnant, densely evenly fulvous pubescent, becoming

the same length or slightly longer than the calyx.
Distr. Malesia: N.W. Borneo (through Sarawak to

S.W. Sabah); S.E. Borneo (Puruktjau, sterile collec-

tion?).

Ecol. Frequent, sandy clay soils on low hills,

alluvium and locally on ridges and volcanic plateaux

to 850 m.

Vern. Engkabang binlang. kantoi, k. lili
n,

k. tĕm-

baga, tĕntung, tĕngkawang kijang (W. Borneo),mĕr-

antipaya, m.paya bĕrsisek (Brunei),ĕngkabangpinang

(Iban), sĕraya mĕmpelas (Sabah).

116. Shorea fallax Meijer, Act. Bot. Neerl. 12 (1963)

335, pi. 7; Meijer & Wood, Sabah For. Rec. 5 (1964)

105; Ashton, Man. Dipt. Brun. (1964) 186, f. 17; ibid.

Suppl. (1968) 107. .S. oleosa Meuer, Act. Bot.

Neerl. 12 (1963) 338, pi. 8; Meuer & Wood, Sabah

For. Rec. 5(1964)124.— S. squamata (non BENTH. &

HOOK, f) BROWNE, For. Trees Sarawak & Brunei

(1955) 144.

Medium-sized to large buttressed tree. Young twig,

panicle, leaf bud, stipule outside (glabrescent or

shortly pubescent within), petiole beneath, leaf

beneath and midrib above sparsely persistently pale
brown scabrid tomentose. Twig 2-2.5 mm 0 apically,

terete, ribbed below the stipule scars, becoming

smooth; stipule scar c. 2 mm long, c. 0.5 mm thick,

pale, cuneate, slightly falcate, horizontal or slightly

ascending. Leafbud 5-8 by 4-6 mm, ovoid, subacute.

Stipule to 15by 5 mm,hastate, acute. Leaves 12-24 by

5.5-11 cm, broadly oblong to ovate, + thinly coria-

ceous; base obtuse; acumen to 1.2 cm long; nerves

15-19 pairs, prominent, at 60°-70°, curved distally;

short secondary nerves frequently present; tertiary

nerves prominent, well spaced, at 90" to nerves;

midrib prominent, terete beneath, applanate but

evident above;petiole 1-1.5 cm long, short. Panicle to

22 cm long, terminal or axillary, terete or ribbed, lax,

regularly alternately singly or doubly branched, the

branchlets bearing to 7 secund flowers; bracts and

bracteoles to 7 by 3 mm, ovate, acute, pubescent

outside, glabrous within, not at first caducous. Flower

hud to 8 mm long, narrowly ovoid, acute. Calyx

shortly densely pale grey-brown pubescent outside,

glabrous within; 3 outer lobes longer, + deltoid to

ovate, subacute; 2 inner lobes shorter, narrowly

deltoid to ovate, acute, acuminate. Petals palecream-

yellow, narrowly oblong, densely pubescent on parts

exposed in bud. Stamens 15, the 5 inner an anther's

length longer than the others; filaments basally

expanded, abruptly tapering and filiform distally;
anthers oblong; appendage to connective reaching to

style apex on 5 inner stamens, more than twice aslong

as anthers, curved but not reflexed. Ovary and

stylopodium pyriform, densely pubescent in the distal

half, shortly densely pubescent basally; style aslong as

ovary and stylopodium, filiform, glabrous. Fruit

subsessile. Calyx glabrescent; 3 longer lobes to 5 by
0.8 cm, spatulate, subequal, to 3.5 mm broad above

the to 1.5 by 1.2 cm ovate glabrous shallowly saccate

thickened base; 2 shorter lobes to 25 by 1.5 mm,linear,

similar at base. Nut to 2.7 by 1.0 cm, ovoid, shortly

buff pubescent, apiculate, shorter than longer calyx

lobes.

Distr. Malesia: Borneo (N.E. Sarawak and Sabah

to Berau).

Ecol. Widespread on clay soils in Mixed Diptero-

carp forest, on well drained alluvium, undulatingland

and hillsides to 600 m.

Vern. Engkabang layar, e. pinang (Sar.),

mĕrantisĕpit undang

mĕntalun,

(Brun.), sĕraya minyak (Sabah),

tuntong sĕluing, kontoi (S.E. Borneo).

Note. Doubtfully distinct from S. parvistipulata

(see sub ssp. albifolia).

117. Shorea pubistyla ASHTON, Gard. Bull. Sing. 22

(1967)297, pi.43; Man. Dipt. Brun. Suppl. (1968) 116,

f. 14, pi. 21 (bark). — Fig. 102.

Large tree. Twig, leaf bud, petiole and midrib

beneath densely dark fulvous scabrid tomentose;

more shortly, sparsely so on nervation beneath,

midrib above and stipule outside; stipule within
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evenly denselypale fulvous caducous pubescent. Twig

c. 7 mm 0 towards the apex, stout, prominently

ribbed at first, becoming terete; stipule scars c. 2 mm

long, horizontal, obscure. Bud to 1.3 mm long and 0,

ovoid, compressed. Stipule to 2.5 by 0.7 cm, lanceo-Stipule to 2.5 by 0.7 cm, lanceo-

late, subcaudate, caducous. Leaves 11-19 by 7-12 cm,

broadly oblong to obovate, thickly coriaceous; base

obtuse to cordate; apex obtuse, subretuse or shortly

acuminate; nerves 14-18 pairs, obscurely depressed

above, prominent beneath, at 110 at the base, 45° at

the apex; tertiary nerves remotely scalariform,promi-
nent beneath; petiole2.5-4 cm long, stout. Panicle to

20 cm long, ribbed, densely shortly fulvous scabrid

tomentose, lax, axillary; singly branched, branchlets

to 6 cm long, bearing to 12 secund flowers; bracteoles

to 8 by 5 mm, oblong-ovate, subacute, shortly evenly
caducous pubescent. Flower bud to 7 by 3 mm,

lanceolate. Sepals densely pubescent; 3 outer ovate,

acute, 2 inner ovate, thinner at the fimbriate margins,

narrower at base, than the outer 3. Petals pink

outside, crimson within,elliptic-lanceolate,pubescent

on parts exposed in bud. Stamens 15, the inner 5

slightly longerthan the outer 10and reaching the style

apex at anthesis; filaments broad and compressed at

base, tapering abruptly medially and filiform below

the broadly ellipsoid anthers; appendage to connec-

tive slender, 2-3 times length of anther, glabrous.

OvaryOvary ovoid, densely pubescent, crowned by a some-

what longer stoutly columnar densely pubescent

stylopodium and short glabrous style. Fruit pedicel to

3 mm long, to 3 mm 0, stout. Fruit calyx at first

sparsely pubescent towards base, becoming entirely
glabrous; 3 longer lobes to 14 by 2.5 cm, spatulate,

obtuse, c. 8 mm broad above the to 1.3 by 1.4 cm

broadly ovate saccate thickened base; 2 shorter lobes

to 12 by 1.2 cm, lorate, obtuse, otherwise as in longer

lobes. Nut to 3 by 1.8 cm, narrowly ovoid, densely

shortly evenly pale cream-brown pubescent; stylopo-

dium to 4 mm long, apiculate.

Distr. Malesia: N.W. Borneo (W. and Central

Sarawak).

Ecol. Scattered on leached clay soils on low hills in

Mixed Dipterocarp forest.

Vern. Mĕranti bulu mèrah.

118. Shorea palosapis(BLCO) MERR. Sp. Blanc. (1918)

271; En. Philip. 3 (1923) 98; REYES, Philip. J. Sc. 22

(1923) 325.
— Dipterocarpus palosapis Blco, Fl.

Filip. ed. 2(1845)312; ibid. ed. 3, 2(1878)214; DC.

Prod. 16, 2 (1868) 614; Dyer, J. Bot. 12 (1874)

108.— Hopea squamata TURCZ. Bull. Soc. Nat.

Mosc. 31 (1858) 239; DC. Prod. 16, 2 (1868) 635;

WALP. Ann. 7 (1868) 379. —
S. squamata Benth. &

Hook./. [Gen. PI. 1 (1862) 193] ex DC. Prod. 16, 2

(1868) 632; Vidal, Phan. Cuming. (1885) 97; Rev. PI.

Vase. Filip. (1886) 62; Brandis, J. Linn. Soc. Bot. 31

(1895) 92; Brandis & Gilg in E. & P. Pfl. Fam. ed. 1,

3,6(1895)267; Merr. Philip. J. Sc. 2 (1907) Bot. 285;
Foxw. Philip. J. Sc. 2 (1907) Bot. 386; Merritt, Bull.

Bur. For. Philip. 8 (1908) 16,48; Foxw. Philip. J. Sc. 4

(1909) Bot. 519; Whitford, ibid. 4 (1910) Bot. 715;

Bull. Bur. For. Philip. 10(1911) 66; Foxw. Philip. J.

Sc. 6 (1911) Bot. 275; in Elmer, Leafl. Philip. Bot. 6

(1913) 1957; Philip. J. Sc. 13 (1918) Bot. 191; MERR.

En. Born. (1921) 407; Foxw. Philip. J. Sc. 67 (1938)

310. —
S. floribunda(non KURZ) F.-VILL. NOV. App.

(1880)21.—S. rugosa (non HEIM)Foxw. Philip. J. Sc.

13 (1918) Bot. 191.

Large buttressed tree. Midrib and nerves above,

branchlets of panicle, bracteoles, ovary and parts of

petals exposed in bud + densely persistently cream

puberulent; calyx at first so,becoming sparse, glabres-

cent; twigs, buds, bracts, stipules, petioles and ner-

vation beneath ± sparsely persistently scabrid pubes-

cent. Twig 2-3 cm 0 apically, rather stout, ribbed,

becoming terete, smooth; stipule scars pale, distinct,

amplexicaul. Bud to 15 by 10 mm, ovate, acute,

compressed. Stipules to 1.5 by 11 mm, ovate-auricu-

late,prominent, notat first caducous. Leaves 12-24 by
8-11 cm, large, oblong, thinly coriaceous; base +

shallowly cordate or sometimes obtuse; apex obtuse

or to 2 cm long slender acuminate (young trees);

nerves 14-19 pairs, prominentbeneath, + depressed

above as also the midrib and tertiary nerves, set at c.

45° towards the apex, at c. 90° at the base, usually with

short less prominentsecondary nerves; tertiary nerves

remotely scalariform;petiole 1.5 to 2.5 cm long, rather

stout. Panicles to 25 cm long, terminal or subterminal

axillary, stout, spreading, many-flowered, singly (if

axillary) or doublybranched; branchlets to 3 cm long,

bearing to 8 flowers; bracts as stipules but somewhat

smaller, bracteoles to 6 by 3 mm, elliptic, subacute,

neither at first caducous. Flower bud to 6 by 3 mm,

fusiform. Sepals narrowly ovate; outer 3 acute, inner 2

slightly shorter, prominently acuminate. Stamens 15,

unequal, slightly shorter than style at anthesis; fila-

ments broadly compressed at base, abruptly tapering

and filiform distally; appendages slender, glabrous,

3-4 x length of the subglobose anthers. Ovary and

stylopodium pyriform, densely pubescent; style some-

what shorter, filiform,glabrous. Fruit pedicelto 2 mm

long, stout; 3 longer calyx lobes to 12(-17)by 1.5cm,

spatulate, coriaceous, obtuse, c. 6 mm broad above

the to 12 by 10 mm ovate saccate thickened base; 2

shorter lobes to 3.5 by 0.3 cm, linear, similar at base;

nut to 23 by 14 mm, ovoid, acute.

Distr. Malexia: Philippines.

Ecol. Widespread, often abundant, in lowland

evergreen Mixed Dipterocarp forest on fertile well-

drained soils in non-seasonal areas below 300 m.

Vern. Mayápis, tabak (Tag.), purá (Bik.), kalián

(Lan.), alam (Tag., Mang.).

119. Shorea bullata Ashton, Gard. Bull. Sing. 19

(1962) 283, pi. 15; Man. Dipt. Brun. (1964) 181, f. 17;

ibid. Suppl. (1968) 105.

Medium-sized tree with goldenbrown cracked and

patchily flaked bark. Outside of stipule, twig, panicle,

petiole and nervation beneath persistently scabrid

fulvous pubescent; more densely tomentose on leaf

buds and midrib above; caducous hispid on lamina

above; shortly pubescent on stipule within. Twig c. 2
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mm 0 apically, becoming thinly papery flaked, terete,

much branched; stipule scars short, horizontal, ob-

scured by tomentum. Bud 3-4 by 2-3 mm, broadly

ovoid. Stipule to 7 by 2 mm, narrowly hastate, acute.

Leaves 6.5-10 by 3-4.5 cm, chartaceous, frequently

cupped, elliptic to oblong-ovate; base narrowly

obtuse or broadly cuneate; apex obtuse or with to 5

mm long short acumen; margin usually revolute;

nerves 10-12 pairs; tertiary nerveswell spaced, scalari-

form, at 90° to nerves; nervation depressed above;

petiole 0.8-1 cm long, short. Panicle to 11 cm long,

terminal or axillary, terete, lax, regularly singly (or

doubly if terminal) branched; branchlets to 3.5 cm

long,bearing to 8 ± secund flowers; bracts unknown;

bracteoles to 6 by 3.5 mm, broadly elliptic, obtuse,

pale grey puberulent. Flower bud to 15 by 3 mm,

fusiform, obtuse. Calyx small, densely pale greyish
pubescent outside, glabrous within; lobes subequal,

broadlyovate tosuborbicular. Petals pale cream pink

at base, linear, obtuse, densely pubescent on parts

exposed in bud, loosely adhering on falling. Stamens

15, congested, the 5 inner longerby an anthers length,

the outer 10 subequal; filaments connate at base,

broad, tapering abruptlyand filiform distally; anthers

oblong;appendages toconnective to 4 times length of

anther, exceeding style apex, very slender, twisted.

Ovary and stylopodium ovoid, densely shortly pubes-

cent; style almost twice their length, the basal half

thickened and setose. Fruit calyx persistently sparsely

pale buffpubescent at base, glabrescent towards apex;

2 longer lobes to 9 by 1.3 cm, spatulate, obtuse, to 5

mm broad above the to 6 by 6 mm prominently

saccate thickened base; 2 shorter lobes to 5 by 3 mm,

linear, obtuse, similar at base. Nut to 10 by 7 mm.

ovoid, shortly densely cream pubescent, acute.

Distr. Malesia: Northern Borneo (N.E. Sarawak,

Brunei).
Ecol. Rare, yellow sandy soils in Mixed Diptero-

carp forest below 800 m.

Vern. Mĕranti mĕlechur.

120. Shorea flaviflora Wood ex Ashton, Gard. Bull.

Sing. 19 (1962) 289, pi. 18; Man. Dipt. Brun. (1964)

188, f. 17; ibid. Suppl. (1968) 108; Meijer & Wood,

Sabah For. Rec. 5 (1964) 107. — Fig. 100 C-C2.

Medium-sized tree, often misshapen. Young parts

shortly pale grey pubescent with minute adpressed

hair tufts, caducous except on panicle, leaf bud and

stipule. Twig 2-3 mm 0 apically. terete, glabrous,

smooth, pale brown; stipule scars 1.5-2 mm long at

first, narrow, ascending, half encircling twigs. Bud

6-12 by 1.5-3 mm, acute, falcate. Stipule to 24 by 7

mm, narrowly hastate, acute, fugaceous. Leaves

12-18 by 5.5-7 cm, thinlycoriaceous, narrowly ovate;

base obtuse or broadly cuneate; acumen to 1.5 cm

long, slender; nerves 6-7 pairs, curved, well spaced,

slender, prominent beneath,at c. 40'-50', with small

axillary domatia; midrib applanate above, prominent

beneath; tertiary nerves very slender, diagonal to

nerves, densely scalariform; petiole 2-3 cm long.
Panicle to 15 cm long, terminal or axillary, pendent,

terete, rugose on drying; doubly branched at to 3 cm

intervals, the branchlets bearing to 12 distichous

flowers; bracteoles to 5 by 2.5 mm, elliptic, obtuse,

densely shortly pale grey pubescent outside, sparsely
pubescent within. Flower bud to 14 by 4.5 mm, large,

fusiform, obtuse Calyx glabrous but for the setose

margin: lobes equal,broadly ovate, thickened, closely

adpressed at the corolla. Petals rich yellow, narrowly

lanceolate, acute, firmly connate at base, strongly

contorted and twisted, imbricate, the basal half

forming a broad cup when open, shortly pubescent on

parts exposed in bud. Stamens 15, of 3 distinct lengths;

filaments expanded at base, abruptly tapering and

filiform distally; anthers large, reniform, cells indis-

tinct; appendageto connective c. 3 x lengthofanther,

Fig. 102. Trunk of ASHTON. Sar-

awak, Semengoh Arboretum (Photogr. ASHTON).

Shorea pubistyla
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the longest reaching half length of style. Ovary and

stylopodiumpyriform,shortly densely pubescent; style

as long as ovary and stylopodium,filiform,glabrous.
Fruit calyx glabrous; 3 longer lobes to 13 by 3 cm,

broadly spatulate,obtuse,to 11 cm broad above the to

1.0 by 1.2 cm deeply saccate thickened base; 2 shorter

lobes to 8 by 1.3 cm, subequal, similarly saccate. Nut

to 2.5 by 1.3 cm, ovoid, shortly densely buff pubes-
cent; stylopodium to 1 cm long, tapering.

Distr. Malesia: N. Borneo (Rejang hinterland,

Crocker Range and Kinabalu).

Ecol. High hill ridges (150-)400-1300 m; locally

common.

Vern. Sĕlangan mèrah bukit (Brunei), sĕraya daun

bĕsar (Sabah).

121. Shorea monticola ASHTON, Gard. Bull. Sing. 19

(1962) 297, pi. 22; Man. Dipt. Brun. (1964) 200, f. 17;

ibid. Suppl. (1968) 111; Meijer & Wood, Sabah For.

Rec. 5(1964) 121.

Medium-sized or relatively large tree. Young twig,

leaf bud, petiole and nervation at first shortly yellow-

ish buffpubescent, caducous on all but bud. Twig to 3

mm 0 apically, stout, terete, becoming smooth but for

the minute pale elliptic warty lenticels; stipule scars

subamplexicaulor amplexicaul,pale, prominent. Bud

5-10 by 2-4 mm, narrowly ovate, acute, falcate.

Stipule unknown. Leaves 8-13 by 5-8 cm, thickly

coriaceous, elliptic; undersurface golden lepidote at

first, becoming mauve-grey; base obtuse or broadly

cuneate; acumen to 5 mm long, short, broad;nerves

13-16 pairs, prominent beneath, curved towards

margin, at 45°-55°; tertiary nerves slender, densely

scalariform, diagonalto nerves; midrib stout, promi-

nent, sharply ridged beneath, obscurely depressed

above; petiole 2-2.5 cm long. Panicle to 12 cm long,

terminal or axillary, terete, densely paletawny pubes-

cent; singly branched, branchlets bearing to 12 disti-

chous flowers. Bracts and bracteoles unknown. Flower

bud to 7 by 3 mm, lanceolate, subacute. Calyx shortly

pubescent outside, glabrous within; 3 outer lobes

narrowly ovate, obtuse; 2 inner lobes c. § as long,

broader, ovate, acute, constricted at base. Petals

oblong, obtuse, shortly pubescent on parts exposed in

bud. Stamens 15, in 3 verticils, the inner 5 somewhat

longer than the rest; filaments exposed in bud, broad

at base, tapering abruptly, filiform distally; anthers

broadly oblong; appendage to connective 2-3 times

length of anther, slender. Ovary and stylopodium

pyriform, shortly pubescent; style as long as ovary,

filiform, glabrous. Fruit calyx puberulent at base,

otherwise glabrous; 3 longer lobes to 7 by 1.5 cm,

spatulate, obtuse, only slightly tapering above the to

1.5 by 1.5 cm shallowly saccate thickened base; 2

shorter lobes to 3.5 by 0.6 cm, narrowly oblong,

similar at base. Nut to 1.6 by 1 cm, ovoid, shortly

acute, densely shortly pubescent.

Distr. Malesia: N. Borneo (West Borneo to Kina-

balu and Trusmadi).
Ecol. Mountains, between 1000-1500 m; locally

common.

Vern. Mĕranti gunong (Brunei), seraya gunong

(Sabah).

122. Shorea kunstleri King, J. R. As. Soc. Beng. Sc.

62, 2 (1893) 116; Bruhl & King, Ann. R. Bot. Gard.

Calc. 5, 2 (1896) 154, t. 186; Brandis, J. Linn. Soc.

Bot. 31 (1895) 93; Ridl. Fl. Mai. Pen. 1 (1922) 228;

Foxw. Mai. For. Rec. 3 (1927) 51; ibid. 10(1932)204;

Burk. Diet. (1935) 2012; Sym. Mai. For. Rec. 16

(1943) 72, f. 38, 44; Browne, For. Trees Sarawak &

Brunei (1955) 154; Ashton, Man. Dipt. Brun. (1964)

192, f. 17,pi. 50 (habit, bark); ibid. Suppl. (1968) 109;
Meijer & Wood, Sabah For. Rec. 5 (1964) 109.

Large buttressed tree. Young parts shortly pale buff

puberulent, + caducous on twig, petiole and leaf,

more dense and persistent on panicle, leaf bud and

stipule outside (sparse within). Twig c. 2 mm 0 at

apices, much branched, ribbed at first, becoming

terete, smooth or rugulose; stipule scars + horizontal,

c. 2 mm long, cuneate, cream-grey. Bud 5-7 by 2-2.5

mm, falcate. Stipule to 1.2 by 0.4 cm, narrowly

lanceolate, acute, fugaceous. Leaves 8-12 by 4.5-7 cm,

broadly ovate, coriaceous, frequently twisted to one

side, normally glabrous (rarely pubescent); base

obtuse or broadly cuneate; acumen to 1 cm long;

nerves 6-8 pairs, slender, hardly raised beneath,

curved, at c. 50°-60°, with or without minute axillary

domatia; midrib applanate; tertiary nerves slender,

scalariform, at 90° to midrib; petiole 2-3.5 cm long.

Panicle to 15 cm long, terminal (rarely axillary),

slender, slightly compressed on drying; regularly

singly or doublybranched, the branchlets lax, bearing
to 9 secund flowers; bracteoles to 5 by 3.5 mm, elliptic,

obtuse, shortly densely pale greyish pubescent. Flower

bud to 9 by 3 mm, narrowly ovoid-lanceolate, acute. 3

outersepals longer, deltoid, acuminate; 2 inner ovate,

acuminate. Corolla pale yellow, pink at base, shortly

pubescent on parts exposed in bud; petals narrowly

lanceolate, obtuse, twisted, slightly saccate. Stamens

15, the inner 5 only slightly longest; filaments

expanded at base, narrowing abruptly distally;

anthers broadly oblong; appendage to connective

more than twice length of anther, the inner 5 reaching

almost to style apex. Ovary and stylopodium pyriform,

shortly pubescent; style filiform,glabrous but for the

sparsely pubescent base, somewhat shorter than

ovary. Fruit calyx entirely glabrous; 3 longer lobes to

8.5 by 1.8 cm, spatulate, narrowly obtuse, c. 5 mm

broad above the c. 1.2 cm long and broad strongly

saccate thickened base; 2 shorter lobes to4 by 0.4 cm,

unequal, linear, similarly saccate at base. Nut to 2 by

1.5 cm, ovoid, densely shortly buff pubescent; style

remnant c. 3 mm long, conical.

Distr. Malesia: Malaya (Perak and E. coast), N.

Sumatra (Langsa, Atjeh), Borneo (Lower Kapuas,

West Borneo; Sarawak; E. Sabah and S.E. Borneo to

Sampit).
Ecol. Local on infertile leached sandy clay soils on

low hills and ridges, rarely to 800 m; onultrabasics in

Sabah.

Vern. Damar laut mèrah, mĕrantipahang, sĕlimbar,
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Fig. 103. Flower details inShorea sect. Pachycarpae HEIM. All x 10. — S.pinangaSCHEFF. A. Bud, A1. stamens

S. rotundifoliaASHTON. B. Bud, B1. stamens from inside, B2. pistil (A JACOBS 5330,

B S 29226).

from inside, A2. pistil. —
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tĕngkawang bukit, t. batu, tĕrbak, sĕraya,
balau mèrah

s. kitan,

(Malaya).
Note. Collections from the Kapuas valley differ in

having the lamina somewhat bullate between the

nerves, which are slightly more numerous and more

ascending than in the type.

8. Section Pachycarpae

HEIM, Rech. Dipt. (1892) 44; ASHTON, Gard. Bull. Sing. 20 (1963) 269

(‘Pachycarpa’); Man. Dipt. Brun. (1964) 118. — Shoreasect.Pinanga BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 90. — Fig. 103, 104.

Flower buds ovoid or fusiform; corolla as in sect. Rubella; stamens 15, in 3

subequal verticils; filaments lorate, adnate along their margins thus forming a

tuberound the ovary, tapering + abruptly below the anthers; anthers subglobose
or broadly oblong; appendage to connective filiform, slender, glabrous, erect,

2-co times length of anther; ovary small, glabrescent or glabrous; style filiform,

stylopodium indistinct, or both spindle-shaped, tapering distally and basally. 3

outer fruit calyx lobes lorate, broad at base. Stipules, bracts and bracteoles

persistent, large. Leaf with scalariform tertiary nerves; midrib above evident, +

depressed. Small or large stoutly buttressed trees. Bark surface remaining smooth

and hoop-marked longer than in other sections, later becoming ± flaky,
sometimes scroll marked. Wood as in sect. Brachypterae.

Distr. Malesia: Borneo.

Ecol. In lowland forest below 1200 m.

Vern.Langgai,ĕngkabang (Iban, Sarawak), tĕngkawang, abang.

Note. Flowers of S. splendida and S. stenoptera are visited by small Hymenoptera as well as thrips (S.

Appanah) and are thought to be pollinated by them. The only uniform and constantly distinguishable
widespread species is S. mecistopteryx; all others exhibit much geographical variability,with high uniformity

within populations nevertheless, and apparent hybridization with one or more species in some part of their

range. Embryogenesis appears to be normal, self-incompatibility high (CHAN H. T.) and the group appears

therefore to be undergoing active speciation.

123. Shores pilosa Ashton, Gard. Bull. Sing. 19

(1962) 304, pi. 25; Man. Dipt. Brun. (1964) 209, f. 18,

pi. 55 (slash, bark); ibid. Suppl. (1968) 115;Meijer&

Wood, Sabah For. Rec. 5 (1964) 136.

Medium-sized to large tree. Twig, leaf bud, petiole,
both surfaces of midrib, leaf beneath and panicle
densely persistently scabrid gold tomentose; leaf

above puberulent or glabrescent. Twig 2-2.5 mm 0

apically, slightly compressed, becoming terete, much

branched; stipule scars narrow, almost horizontal,

amplexicaul. Leafbud 3-7 by 1.5-3 mm, ovoid, obtuse

or subacute. Stipule to 3.5 by 1.3 cm, hastate, acute;

base slightly constricted; relatively persistent. Leaves

10-17 by 4-7.5 cm, ovate or elliptic, somewhat

coriaceous; base obtuse; acumen to 1.3 cm, long,

narrow; margin frequentlynarrowly revolute; nerves

12-15 close slightly curved pairs, at 45°-50°, with

hispidaxillary domatia; tertiary nerves denselyscalar-

iform, at c. 90° to the nerves; petiole 1-1.3 cm long,
short. Panicle to 14 cm long, singly branched, terminal

oraxillary, terete. Flower bud to 8 by 3 mm, lanceolate.

Sepals narrowly deltoid, subequal, densely pubescent

on parts exposed in bud. Petals cream tinted with

pink, lanceolate, densely pubescent on parts exposed

in bud. Stamens 15, the inner 5 slightly the longest;
filaments compressed, connate, abruptly tapering
below the broadly ellipsoid anthers; appendage to

connective aristate, c. 4 x length of anthers. Ovary
ovoid, glabrous; style and stylopodium spindle-

shaped, glabrous. Fruit calyx glabrescent; 3 longer
lobes by 17 by 2.5 cm, subequal, oblong-spatulate,

obtuse, c. 1.3 cm broad above the c. 1.3 by 1.5 cm

thickened deeply saccate base, adpressed to and

hiding the nut; 2 shorter lobes to 12by 1 cm, spatulate,
similar at base. Nut to 2 by 1.8 cm, ovoid, abruptly
constricted below the to 1 cm long narrow-conical apex;

style remnant acute, densely shortly buff pubescent.
Distr. Malesia: N.W. Borneo (Kapuashinterland,

W. Borneo, to W. Sabah).

Ecol. Local, on sandy clay soils on undulatingland

and low hills.

Vern. Kawang bulu (Brun.), langgai(Iban).
Note. Collections from Sabah and Brunei differ in

their distinctlybuff tomentum and prominent tomen-

tose leaf domatia. Those from W. Borneo could be

interpreted as a hybrid with S. amplexicaulis.
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124. Shorea splendida (DE VRIESE) ASHTON, Gard

Bull. Sing. 20 (1963) 279; Man. Dipt. Brun. Suppl.

(1968) 119, f. 15. — Hopea splendida DE VRIESE,

Minjak Tengkawang (1861) 28. — S. martiniana

SCHEFF. Nat. Tijd. N. I. 32 (1873) 408; BURCK, Ann.

Jard. Bot. Btzg 6 (1887) 208, t. 29, f. 2; BRANDIS, J.

Linn. Soc. Bot. 31 (1895) 78; HEYNE, Nutt. PI. ed. 1, 3

(1917) 306; MERR. En. Born. (1921)405; HEYNE, Nutt.

PI. ed. 2 (1927) 1123; BACKER & BAKH./. Fl. Java 1

(1963) 331; BROWNE, For. Trees Sarawak & Brunei

(1955) 140.

Small to medium-sized tree. Vegetative parts gla-

brous. Twig c. 3 by 1 mm 0 apically, smooth,

compressed, ribbed; stipule scars to 1 mm thick,

prominent, amplexicaul, pale. Bud c. 8 by 6 mm, a

loose aggregationofyoung leaves and stipules.Stipule

to 2.5 by 1.5 cm, prominent, subpersistent, ovate,

acuteor subacute, with cordate subequal base. Leaves

8.5-23 by 4.2-11 cm, oblong, chartaceous, undulate,

± lustrous; base typically cordate, sometimes obtuse

or broadly cuneate; acumento 1 cm long; nerves 9-12

pairs, slender but prominent beneath, at 45°-65° to

the midrib; tertiary nerves sinuous, remotely scalari-

form, vertical to the nerves; midrib prominent

beneath, applanate above; petiole 11-22 mm long,

drying rugose. Panicle to 20 cm long, terminal or

axillary, glabrous, terete, ascending; singly branched,

branchlets to 7 cm long, bearing to 10 flowers; bracts

to 18by 8 mm, asstipules, caducous; bracteoles to6 by

4 mm, elliptic, obtuse, subpersistent, prominent.

Flower bud to 10by 3 mm,lanceolate. Sepals narrowly

deltoid, acute, subequal, sparsely pubescent on parts

exposed in bud. Petals lanceolate, sparsely pubescent

on parts exposed in bud. Stamens 15, the inner 5

longer than the outer 10; filaments compressed and

connate along | of their length, abruptly tapering

below the broadly ellipsoid anthers; appendage to

connective 4-5 times length of anthers, almost reach-

ing style apex, slender, sericeous in the distal Ovary
ovoid, glabrous; style and stylopodium spindle-

shaped, glabrous.Fruit pedicelto 7 mm long, to 4 mm

0,large. Calyx glabrous; 3 major lobes to 7.5 by 2.3

cm, narrowly oblong to broadly spatulate, c. 12 mm

broad above the to 22 by 18 mm ovate saccate

thickened base; 2 inner lobes to6.5 by 1.2cm, as long

as or somewhat exceeding the nut, oblong, similar at

base. Nut to 5.5 by 3 cm, ovoid, acute, shortly densely

evenly pale buff pubescent.

Distr. Malesia: Borneo (Kapuas valley, Sarawak

west of the Lupar; Muara Tewe, planted?).

Ecol. Frequent, locally abundant, on clay-rich

periodically flooded alluvium, sometimes planted.
Uses. An important producer of Borneo illipe fat

(buah tĕngkawang).

Vern. Tĕngkawang, t. rambai (W. Borneo),mĕlin-

dang, t. lĕmying (Muara Tewe), ĕngkabang rambai

(Sarawak).

Notes. Though variable, the leaf shape and broad,

cordate, subpersistent stipules make this species

generally easy to recognize; possibly occasionally
hybridizing with S. pinanga.

Fig. 104. Flower details in Shorea sect. Pachycarpae
HEIM. All x 10. — S. beccariana BURCK. C. Outer

sepal, C1. inner sepal, both from inside, C2. stamens

from inside, C3. pistil. — S. macrophylla (DE VRIESE)

ASHTON. D. Stamens from inside, D1. pistil (C JACOBS

5563, D bb. 29722).
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Some populations in Kapuas appear to hybridize

with S. stenoptera.

125. Shorea stenoptera BURCK, Med. Lands PI. Tuin

3 (1886) 11; Ann. Jard. Bot. Btzg 6 (1887) 209, t. 21;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 78; BRANDIS &

GILG in E. & P. Pfl. Fam. ed. 1,3,6 (1895)264; HEYNE,
Nutt. PI. ed. 1, 3 (1917) 308; MERR. En. Born. (1921)

407; GILG in E. & P. Pfl. Fam. ed. 2, 21 (1925) 260;

HEYNE, Nutt. PI. ed. 2 (1927) 1113, 1125; BROWNE,

For. Trees Sarawak & Brunei (1955) 144; ASHTON,

Man. Dipt. Brun. Suppl. (1968) 120, f. 15.

Small tree. Twig apex, petiole and midrib above

sometimes densely ocherous pubescent (immature

tree?), more commonly glabrous; stipule outside

occasionally sparsely pubescent. Twig mm 0

apically, somewhat compressed to terete, becoming

smooth; stipule scars pale, prominent, descending,

amplexicaul. Bud 4 by 3 mm, ellipsoid, obtuse, usually

obscured by stipules. Stipule to 2 by 1 cm, ovate,

deltoid, obtuse, subauriculate at base, subpersistent.
Leaves 18-40 by 8-22 cm, large, oblong, thickly

coriaceous; base broadly cuneate to cordate; acumen

to 2 cm long, ± prominent;nerves 10-14 pairs, stout,

prominent, beneath, at 45°-60° along the midrib, to

110° near its base; tertiary nerves remotely scalari-

form; midrib evident but applanateabove, prominent

and terete beneath; petiole 2.3-4.5 cm long, stout.

Panicle to 35 cm long, terminal or axillary, glabrousor

(rarely) sparsely pubescent towards the base; borne

behind the twig apices in the axils of fugaceous

rudimentary leaves, a chain of short internodes being
concealed in a dense profusion of the straight terete

inflorescences with ascending branchlets; branchlets

to 10 cm long; bracts and bracteoles to 6 by 4 mm,

identical,ovate, acute, glabrous,not at first caducous.

Flower bud to 7 by 3 mm, lanceolate. Sepals deltoid,

acute, densely pubescent outside, sparsely so within;
inner 2 smaller, relatively narrower than outer 3.

Petals deep pink, lanceolate, sparsely pubescent on

parts exposed in bud. Stamens 15, the inner 5

somewhat longer than the others and exceeding the

style apex; filaments compressed, lorate, connate at

margins along j of their length, tapering abruptly

below the ellipsoidanthers; appendage to connective

slender, 3-4 x length of anther, sericeous towards the

apex. Ovary narrowly ovoid, glabrous; style and

stylopodium spindle-shaped, slender, glabrous. Fruit

pedicel to 4 mm long and 0, prominent. Calyx

glabrous; 3 longer lobes to 7.5 by 2 cm, spatulate,
obtuse, to 1 cm broad above the to 2.5 by 2 cm ovate

thickened saccate base; 2 shorter lobes to 5.5 by 0.8

cm, lorate-spatulate,obtuse, similar at base. Nut to 5

by 3 cm, ovoid, apiculate, large,densely shortlyevenly
buff pubescent.

Distr. Malesia: Borneo (Kapuas valley, Sarawak

west of the Saribas; Muara Tewe, planted?).

Ecol. Locally common on ± poorly drained sandy
soils on alluvium and plateaux at low altitudes.

Vern. Tĕngkawang layar, t. tungkul, t. rambai, t.

tajan, t. tĕlur (W. Borneo),ĕngkabangrusa (Sarawak).

Notes. A remarkablyvariable species. Sometimes a

big tree, when it may differ from S. macrophyllaonly
in the glabrous midrib and could be a hybrid. Usually

small, but even then differing greatly between pro-

venances; in West Sarawak the inflorescences are

always axillary, born in groups between short inter-

nodes and subtended by modified or no leaves.

Some cultivated plants at Kepong flower almost

annually, while one of the provenances planted at

Haurbentes in West Java flowers almost con-

tinuously; it is said that the wild parents of the latter

also did so.

126. Shorea macrophylla (de Vriese) Ashton, Gard.

Bull. Sing. 20 (1963) 278; Man. Dipt. Brun. (1964)

196, f. 18, 20; ibid. Suppl. (1968) 110, pi. 22 (illipe

nuts); Meijer & Wood, Sabah For. Rec. 5 (1964)
156.— Hopea macrophylla DE VRIESE, Minjak Teng-

kawang (1861) 28.
— S. gysbertsiana Burck, Med.

Lands PI. Tuin 3 (1886) 15; Ann. Jard. Bot. Btzg 6

(1887)211, t. 23, 30, f. 2-3, incl. var. scabra BURCK,

I.e., p.p.\ Brandis, J. Linn. Soc. Bot. 31 (1895) 93;

Heyne, Nutt. PI. ed. 1,3 (1917) 301; Merr. En. Born.

(1921) 405; Heyne, Nutt. PI. ed. 2 (1927) 1113, 1114,

1119; Fischer, Kew Bull. (1932) 177; Browne, For.

Trees Sarawak & Brunei (1955) 139; Meijer & Wood,

Sabah For. Rec. 5 (1964) 45, 108, 156, f. Id.— S.

bakeriana HEIM, Bull. Mens. Soc. Linn. Paris 2 (1891)

974; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 96; MERR.

En. Born. (1921) 404. —Pachychlamys gysbertsiana

RIDL. Fl. Mai. Pen. 1 (1922) 233 ('ghysber-
tiana’).— Fig. 104 D-Dl.

Medium-sized to large tree. Young twig, leaf bud,

stipules, petiole, leaf beneath and midrib above

persistently densely evenly caducous pale brown

pubescent. Twig 2.5-4 by 2-3 mm 0 apically, com-

pressed, becomingsmooth, glabrous;stipulescars to 1

mm thick, amplexicaul, pale cream, + horizontal,

smooth,glabrous.Bud 12-18 by 4-6 mm,compressed,

hastate, narrowly obtuse. Stipule to 5 by 1.3 cm,

broadly hastate, obtuse, constricted at base. Leaves

17-35 by 10-14 cm, elliptic-oblong, + coriaceous;

base obtuse or subcordate; acumen to 1.5 cm long;

nerves 11-20 pairs,prominentbeneath, well spaced, at

55 -65"; tertiary nerves distinct, well spaced, scalari-

form, at 90° to nerves; midrib prominent, rounded,

beneath,broad and applanateabove;petiole 1.5-3 cm

long. Panicle to 17cm long, terminal oraxillary, ribbed

and compressed when dry, shortly evenly persistently

buff pubescent, singly branched; bracteoles to 1.2 by

0.5 cm, oblong, subacute. Flower bud to 8 by 5 mm,

broadly or narrowly ellipsoid. Calyx lobes densely

pale brown pubescent outside, glabrous within; lobes

subequal, broadly elliptic to deltoid, obtuse to acu-

minate. Petals pale pink, broadly ovate, obtuse,

densely pubescent on parts exposed in bud. Stamens

15, of2 lengths, the inner 5 an anther's length longer
than the outer 10; filaments broad, compressed,

united in atube round the ovary, taperingdistally and

filiform below the oblong anthers; appendage to

connective c. 2 x length ofanther, slender, glabrous.
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Ovary ovoid, densely pubescent in the distal half;

stylopodium and style glabrous, spindle shaped, as

long as ovary. Fruit calyx glabrous; 3 longer lobes to

11 by 3 cm, coriaceous, oblong, obtuse, to 1.5 cm

broad above the to 1.8 by 2.3 cm horizontally elliptic

deeply saccate thickened base; 2 shorter lobes to 8 by
1.5 cm, similar at base, base obscured by larger lobes.

Nut to 6 by 4 cm, obovoid, persistently evenly shortly

pale buffpubescent; style remnant, small, short, acute.

Distr. Malesia: Borneo (widespread, but especially

W. and Central Sarawak, Kapuas valley, Tidung and

Berau).

Ecol. Locally abundant on clay-rich periodically
flooded alluvium and river banks, uncommon on

hillsides, below 600 m.

Uses. The principal source of the Bornean Illippe

nut; sometimes planted.

Vern. Tĕngkawang, t. jantong, t. guntjong, tukung

(West Borneo),ĕngkabang jantong (Sarawak, Iban),

kawang, k. jantong (Brun.), abang (Mur., Dusun, S.

Borneo), kĕkawang buah (Berau), mĕngkalang

(Tidung), orai tolloi (MuaraTewe).

Note. The form occurring in E. Sabah shares

certain characters (stipule scars, length of petiole,

smaller nut) ofS. pinangaand suggests hybridisation.

127. Shorea praestans ASHTON, Gard. Bull. Sing. 22

(1967)297, pi. 42;Man. Dipt. Brun. Suppl. (1968) 115,

f. 14.

Small tree. Allparts apparently glabrous. Twigsc. 5

by 3 mm towards the apices, stout, compressed,

smooth; stipule scars slender but clearly evident,

amplexicaul. Bud to 25 by 7 mm, falcate-lanceolate,

compressed, acute. Stipules to 11 by 5 cm, very large,

elliptic, subacute, not at first caducous. Leaves 24-35

by 11-18 cm, large, + broadly oblong, thickly

coriaceous; base cordate; apex obtuse or shortly

broadly acuminate; nerves 11-13 pairs, obscure

above, prominentbeneath, at 45"-70°, remotely sub-

scalariform, slender but evident beneath; midrib

applanateabove, prominent beneath;petiole4-6.5 cm

long, stout, dryingrugose. Flowers and inflorescences

unknown. Fruit entirely glabrous. Pedicel to 5 mm

long and 0, stout. 3 longer calyx lobes to 15 by 3 cm,

spatulate, obtuse, glabrous, tapering to c. 1.5 cm

broad above the to 1.5 by 1.8 cm broadly elliptic

saccate thickened base; 2 shorter lobes to 10.5 by 1.5

cm, spatulate, subacute, similar at base. Nut to 2 by 2

cm, ovoid, glabrous; style remnant to 4 mm long,
filiform.

Distr. Malesia: Borneo (Central Sarawak).

Ecol. Rare, deep yellow sandy soils in Mixed

Dipterocarp forest on coastal hills.

Note. Vicarious with S. stenoptera, of which it

appears to be a segregate;specimens from the Saribas

valley in particular approach an intermediate leaf-

shape.

128. Shorea rotundifolia ASHTON, Gard. Bull. Sing. 22

(1967) 299, pi. 44; Man. Dipt. Brun. Suppl.(1968) 117,

f. 14. — Fig. 103 B-B2.

Medium-sized tree. Young twig, petiole and stipule

pruinose, otherwise glabrous. Twig c. 3 by 2 mm 0

apically, terete orslightly compressed, smooth;stipule

scars amplexicaul, prominent. Bud to 20 by 8 mm,

large, lanceolate, compressed. Stipule to 6 by 2 cm,

lanceolate-falcate, obtuse, subpersistent.Leaves alter-

nate, 9-21 by 8-14 cm, broadly ovate to suborbicular,

coriaceous, lustrous; base obtuse to cordate; acumen

to 1 cm long, cuspidate; nerves 9-11 pairs, curved,

prominent beneath, at to 115° towards the base, 45

towards the apex; tertiary nerves remotely scalari-

form; midrib applanate above, prominent and terete

beneath. Petiole 3-4 cm long, very long. Panicle to 15

cm long, terminal or axillary, lax, glabrous, com-

pressed; regularly singly branched, branchlets to 2 cm

long, bearing remote distichous flowers; bracts to 10

by 6 mm, elliptic-lanceolate, acute, glabrous, fuga-

ceous; bracteoles to 8 by 4 mm, similar. Flower bud to

10by 4 mm, fusiform. Calyx glabrous;lobes narrowly

deltoid,subequal, subacute. Petals lanceolate, shortly

pubescent on parts exposed in bud. Stamens 15, the 5

innermost slightly longest; filaments broad, connate,

tapering abruptly beneath the ellipsoid anthers;

appendages c. 3 x length of anther, aristate. Ovary

ovoid, glabrous, surmounted by a spindle-shaped

style and stylopodium.Fruit glabrous. Pedicel c. 6 mm

long, 3 longer fruit calyx lobes c. 13 by 2.5 cm,

spatulate,obtuse, c. 6 mm broad above the c. 15 by 18

mm somewhat saccate thickened base; shorter lobes

to 8 by 0.7 cm, narrowly lanceolate, subacute, similar

at base. Nut c. 2.5 by 1.08 cm, ovoid, glabrous; style

remnant to 7 mm long.

Distr. Malesia: Borneo (Central Sarawak).

Ecol. Local on inland ridges at 300-500 m.

Notes. A local species apparently derived from S.

amplexicaulis with which it occurs.

Occurring as small groups or scattered individuals,
with some local differentiation even within its small

range.

129. Shorea amplexicaulis Ashton, Gard. Bull. Sing.
19 (1962) 273, pi. 10; Man. Dipt. Brun. (1964) 177, f.

18, 20, pi. 53 (bark); ibid. Suppl. (1968) 104; Meijer&

Wood, Sabah For. Rec. 5 (1964) 95, f. 11. — Fig. 105.

Medium-sized to large tree. All parts, including

stipule (both surfaces), caducous or persistently pale

buff to golden pubescent. Twig to 3 by 2 mm 0

apically, slightly compressed when young, slender,

becoming terete, glabrous,smooth; stipule scars c. 0.5

mm thick, horizontal, + amplexicaul. Bud 10-15 by

3-5 mm, hastate, obtuse. Stipule to 25 by 8 mm,

hastate, subacute, subpersistent. Leaves 11-21 by 5-8

cm, elliptic, coriaceous; base cuneate; acumento 1 cm

long; nerves 9-12 pairs, curved,at 50°-70°, prominent

beneath; tertiary nerves distinct, remotely scalari-

form; midrib prominent and terete beneath, +

applanateabove;petiole 15-2.5 cm long. Panicle to 24

cm long, terminal or axillary, lax, slender, com-

pressed; regularly singly branched, branchlets to 10

cm long, bearing to 11 distichous flowers; bracts to 13

by 8 mm, lanceolate, acute, glabrous, fugaceous;
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bracteoles to 11 by 5 mm, oblong,obtuse, glabrescent

or persistently puberulent outside, glabrous within,

subpersistent. Flower bud to 10 by 3.5 mm, lanceolate,

obtuse. Calyx densely shortly pale grey pubescent

outside, glabrous within; lobes subequal, narrowly

deltoid, obtuse, slightly expanded at base. Petals pale
yellow, narrowly lanceolate, subacute, shortly pubes-

cent on parts exposed in bud. Stamens 15, the 5 inner

slightly longest; filaments broad, united in a ring,

tapering abruptly beneath the narrowly oblong

anthers; appendageto connective over twice aslong as

anther, not reflexed. Ovary ovoid, somewhat longer
than ovary; no distinct stylopodium. Fruit impressed
at base. Calyx puberulent or glabrescent; 3 longer
lobes to 18 by 3 cm, oblong-spatulate,obtuse, to 2 cm

broad above the to 1.6by 2.2 cm broadly ovate saccate

thickened base; 2 shorter lobes to 13 by 0.8 cm, similar

at base. Nut to 3.7 by 2.5 cm, broadly ovoid,

persistently evenly densely gold-buffpubescent; style
remnant short, acute.

Distr. Malesia: Borneo (S.W. excepted).
Ecol. Widespread, often common, on clay soils,

especially ridges, from sea level to 700 m.

Vern. Kawang pinang, mĕrantikawangpinanglichin

(Brun.), langgai (Iban), abang (Dus.), kawang bukit

(Sabah), orai lanyung, awang rambut (S.E. Borneo),

ĕngkabangpipit, tĕngkawang megeh tĕlur (W. Bor-

neo).

Notes. Sometimes difficult to distinguish from S.

beccariana, especially when young; the amplexicaul

stipule scars and crimson young parts are typical of

the present species, and the golden-yellow stellate-

hairy young parts and leaf undersurface of S. beccar-

iana typically distinguish them.

In S.E. Borneo apparently hybridizing with S.

pinanga,, in W. Borneo with S. pilosa ((q.v.).

130. Shores mecistopteryx Ridl. Kew Bull. (192S)

280; Sloot. in Merr. PI. Elm. Born. (1929) 203; Sym.

Gard. Bull. S. S. 9 (1938) 348; Ashton, Man. Dipt.

Brun. (1964) 198, f. 18, pi. 52 (bark), ibid. Suppl.

(1968) 111; Meuer & Wood, Sabah For. Rec. 5 (1964)

119, f. 2a, pi. 7 (habit).— S. chrysophylla RIDL. Kew

Bull. (1926) 470;SLOOT. in Merr. PI. Elm. Born. (1929)

202.

Large tree. Young twig, panicle, leaf bud, stipule

outside, petiole and leaf beneath shortly evenly +

persistently gold-tomentose. Twig to 6 by 2.5 mm 0

apically, compressed, becoming terete, smooth; sti-

pule scars initially to 2.5 mm long, cuneate, horizon-

tal. Leafbud 5-8 by 2.5-5 mm, ovoid, compressed,

obtuse. Stipule to 25 by 7 mm, hastate, acute. Leaves

13—20(—30) by 6—10(—12) cm, oblong, chartaceous;

base cordate; acumen to 8 mm long, broad; nerves

16-20 pairs, curved, at 45°-65° along midrib and to

120° at base; tertiary nerves densely scalariform, at

90° to nerves; midrib prominent and terete beneath,

rather narrow, ± applanateabove; petiole 2.5-3.5 cm

long. Panicle to 12 cm long, terete or compressed,
terminal or axillary, singly branched; bracteoles to 7

by 2 mm, oblong, subacute, densely pubescent out-

side, sparsely so within. Flower bud to 12 by 4 mm,

lanceolate. Calyx densely shortly greyish pubescent

outside, glabrous within; lobes narrowly deltoid,

subequal, + patent, the 2 inner slightly shorter,

thinner, slightly expanded at base. Corolla shortly

pubescent on parts exposed in bud; petals linear,

subacute. Stamens 15, the 5 inner somewhat longer

than the others; filaments united in the basal half,

tapering to the anthers in the distal half; anthers

Fig. 105. Shorea amplexicaulis ASHTON. a. Habit, b.

fruit, c. nut, with part of indumentum,all x ½ (a SAN

22690, b-c S 6502).
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oblong;appendage to connective over twice as long as

anthers, not reflexed. Ovary narrowly ovoid-conical,

glabrous; stylopodium somewhat longer than ovary,

thickened in the distal half; style stout. Fruit pedicelto

6 mm long, stout. Fruit calyx glabrescent or persis-

tently puberulent at base; 3 longer lobes to 23 by 3.3

cm,spatulate,narrowly obtuse, to 1.8 cm broad above

the to 2 by 2.5 cm broadly ovate saccate thickened

base; 2 shorter lobes to 15 by 1.2cm, linear, similar at

base, base enveloped by larger lobes. Nul to 4.2 by 2.5

cm, ovoid, persistently shortly evenly yellowish buff

pubescent; style remnant acute.

Distr. Malesia: Borneo.

Ecol. Local: undulatingland and low hills on sandy

clay soils in Mixed Dipterocarp forest below 400 m.

Vern. Tĕngkawang layar (Kapuas), tĕntang pakar

(M. Tewe),ĕngkabang larai (Sarawak), rĕbah (Iban),

kawang tikus, kawang burong (Sabah).

Note. The most uniform and distinct species in the

section.

131. Shorea beccariana BURCK, Ann. Jard. Bot. Btzg

6(1887)213;Brandis, J. Linn. Soc. Bot.31 (1895)87;

Merr. En. Born. (1921) 404; Browne, For. Trees

Sarawak & Brunei (1955) 138; Ashton, Gard. Bull.

Sing. 20 (1963) 280; Man. Dipt. Brun. (1964) 180, f.

18,20; ibid. Suppl. (1968) 105; Meuer& Wood, Sabah

For. Rec. 5(1964) 100.— S. franchetianaHEIM, Bull.

Mens. Soc. Linn. Paris 2 (1891) 956; Mem. Ass. Fran?.

Besan?on 1892 (1893) 459. — S. beccarii DYER ex

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 87, nomen in

syn. — Fig. 104 C-C3.

Medium-sized or large tree. Young twig, panicle,

leaf bud, stipule (both surfaces), and petiole shortly

evenly densely deep rufous-brown puberulent,

becoming pale mauve-grey, sparsely so on nervation

beneath and midrib above. Twig 3-6 by 1-2.5 mm 0

apically, compressed, becoming smooth, glabrous:

stipule scars to 2 mm long, shortly cuneate or falcate,

± ascending, sometimes horizontal, prominent. Bud

7-11 by 3.5-4.5 mm, hastate, compressed, acute.

StipuleStipule to 14 by 5 mm, small, oblong, obtuse,

fugaceous. Leaves 11-20by 5.5-7 cm, elliptic to ovate;

coriaceous, gold lepidote beneath, becoming mauve-

grey in mature trees; base obtuse or broadly cuneate;

acumen to 8 mm long, broad; nerves 11-14 pairs,

curved, not strongly raised beneath, at 50-60°, to 90

at base; tertiary nerves remotely scalariform, slightly

diagonal to nerves; midrib prominent beneath, +

depressed above; petiole 2-4 cm long. Panicle to 20 cm

long, terminal or axillary, lax, + compressed; singly

branched, branchlets to 2.5 cm long, short, bearing to

8 distichous flowers; bracts to 15 by 9 mm, oblong,

obtuse, shortly pubescent outside, puberulent within,

fugaceous; bracteoles to 13 by 8 mm, otherwise as with

bracts, caducous. Flower bud to 9 by 3mm, lanceolate,

obtuse. Calyx outside shortly pubescent or glabres-

cent, glabrous within; lobes subequal, deltoid, the

inner 2 slightly shorter, thinner, somewhat expanded

at base. Petals pink, paler along margins, lanceolate,

obtuse, sparsely pubescent on parts exposed in bud.

Stamens 15, the inner 5 slightly longer; filaments

broad,tapering in the distal half, united in a ring at the

base; anthers oblong; appendageto connective 2-3 x

length ofanther, reaching almost to style apex. Ovary

ovoid, frequently sparsely pubescent apically; style

and stylopodium cylindrical, x lengthofovary,

rather short, glabrous. Fruit base frequently im-

pressed. Calyx glabrescent, sparsely dotted with

minute hair tufts; 3 longer lobes to 19 by 2.7 cm,

spatulate, obtuse, to 1.2 cm broad above the to 1.2by

1.8 cm broadly ovate deeply saccate thickened base; 2

shorter lobes to 10.5 by 0.9 cm, subequal, linear,

similar at base. Nut to 4 by 2.8 cm, broadly ovoid,

shortly persistently evenly pale buff tomentose; style

remnant to 4 mm long, conical.

Distr. Malesia: Northern Borneo (Ulu Kapuas,

Sarawak to Sabah and Nunukan).
Ecol. Common on deep leached soils in lowlands

and along dry sandstone and shale ridges to 1350 m.

Vern. Mĕranti langgai, kawang (Brun.), langgai

(Iban), abang (Dus.), sĕraya langgai (Sabah),tĕng-

kawang tĕngkal, t. raraing, t. bagok, t. layar,

t. tangga,

t. bĕnua,

ĕngkabangmaha (W. Borneo).

Note. Closely allied to S. amplexicaulis.

132. Shorea pinanga Scheff. Nat. Tijd. N. 1. 31 (1870)

350; Burck, Ann. Jard. Bot. Btzg 6(1887) 211, t. 24,

30, f. 1; Brandis, J. Linn. Soc. Bot. 31 (1895) 94, t. 2, f.

17-18; Brandis & Gilg in E. & P. Pfl. Fam. ed. 1, 3,6

(1895) 267; Becc. For. Born. (1902) 570; Bull. Ort.

Bot. Napoli 2 (1904) 92; Merr. En. Born. (1921) 406;

Sloot. in Merr. PI. Elm. Born. (1929) 203; Backer &

Bakh./. Fl. Java 1 (1963) 331; Ashton, Gard. Bull.

Sing. 20 (1963) 281; Man. Dipt. Brun. (1964) 210, f.

18,20; ibid. Suppl. (1968) 115; Meijer& Wood, Sabah

For.Rec.5(1964)137,pl.9.—S. gysbertsianaT BURCK

var. scabra BURCK, Med. Lands PI. Tuin 3 (1886) 17,

p.p.
— S. compressa BURCK, Med. Lands PI. Tuin 3

(1886)26; Ann. Jard. Bot. Btzg6(1887)212;BRANDIS,

J. Linn. Soc. Bot. 31 (1895) 87; MERR. En. Born.

(1921) 404. — Fig. 103 A-A2.

Medium-sized or large tree. Young twig, panicle,

leaf bud, stipule and petiole shortly densely fuga-

ceously to persistently gold-brown pubescent; spar-

sely so on leaf beneath. Twig 4-6 by 2-3 mm 0

apically, compressed, becoming smooth; stipule scars

to 3 mm long, to 1.5mm thick at base, strongly falcate,

descending. Bud to 10 by 4 mm, hastate, subacute,

usually hidden by stipules. Stipule to 6 by 1.5 cm,

glabrescent, hastate, subacute, somewhat persistent.

Leaves 11-24 by 4-9 cm, elliptic to narrowly ovate, ±

thinly coriaceous, with broadly cuneateto subcordate

base and to 1.5 cm long deltoid acumen; nerves 10-20

pairs, slender, curved, at 50°-70" but to 90" at base;

tertiary nerves densely scalariform, diagonal to

nerves; midrib prominent and terete beneath, +

applanate and narrow above; petiole 1.5-2.3 cm long,

slender. Panicle to 24 cm long, terminal or axillary,

lax, compressed; singly branched, the branchlets long,

bearing to 15 distichous flowers; bracts to 15 by 7 mm,

lanceolate, acute, glabrous to pubescent, fugaceous;
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Fig. 106. Flower details in Shorea sect. Mutica BRANDIS. All x 10. Sepals drawn from inside.
—

S. slootenii

S. platycarpa HEIM.

B. Outer sepal, B1. inner sepal, B2. stamens from outside, B3. pistil. — S. macrantha BRANDIS. C. Young

stamens from outside, C1. older stamens from outside, C2. pistil. — S. macroptera

inner sepal, D2. stamens from outside, D3. pistil (A ROSLI & ASAH 3365, B Neth. Ind. For. Serv. I-E-2P-694, C

HAVILAND 2119, D SAN 36703 = NT 592).

DYER. D. Outer sepal, D1.

A1. inner sepal, A2. stamens from outside, A3. pistil.WOOD ex ASHTON. A. Outer sepal,
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bracteoles to 10 by 8 mm, broadly ovate, acute,

glabrous to pubescent, subpersistent. Flower bud to 10

by 3 mm, linear, subacute. Calyx glabrous or pubes-
cent outside; lobes subequal, linear, subacute. Petals

deep pink, hardly contorted, long, linear-lanceolate,

sparsely pubescent on parts exposed in bud. Stamens

15, the innermost 5 slightly the longest; filaments

broad, united in a ring round the ovary, tapering

abruptly distally; appendage to connective many

times length ofanther, reaching to style apex. Ovary

subglobose, surmounted by a long narrow style and

stylopodium about twice its length, the latter 2

distended in the distal half; entirely glabrous. Fruit

calyx glabrescent; 3 longer lobes to 28 by 3.5 cm,

coriaceous, narrowly spatulate, narrowly obtuse, to

2.3 cm broad above the to 1.5by 2.5 cm broadlyovate

saccate thickened base; 2 shorter lobes to 17 by 1.2 cm,

subequal, linear, similar at base. Nut to 2.3 cm long
and broad,broadly ovoid, shortly evenly pale yellow-

ish buff pubescent; style remnant to 2 mm long,

slender, acute.

Distr. Malesia: Borneo.

Ecol. Clay-rich soils especially on ridges below 700

m; locally common.

Vern. Langgai (Iban), mĕranti langgai bukit

(Brunei), kawang pinang (Sabah), awang lanying, a.

kĕlalai,a. boi, a. labuan, abangburong, kakan mèrah (S.E.

Borneo),ĕngkabongbukit, tĕngkawangamung,

t. kĕrayung,

t. tĕlur,

t. gunong, t. sambai, t. bunga, t. minggi, t.

rĕput, t. lumut, t. umba, t. tĕlaga,etc. (W. Borneo).

Notes. This, and to a lesser extent the two previous
species, varies greatly and almost continuously in

tomentum density, and also in leaf shape, number of

nerves and relative length ofpetiole; the twig shape,
and stipule scars are the most reliable characters to

distinguishthem.

The species may hybridize with S. macrophylla and

S. amplexicaulis in restricted parts of its range.

SYM.ex

ASHTON. A. Bud, Bl. outer sepal, B2. inner sepal, C. petal, D1. stamens from a young bud, D2. stamens from

mature bud, E. pistil, all x 10 (JACOBS 5371).

Fig. 107. Flower details in Shorea sect. Mutica subsect. Auriculatae S. myrionervaBRANDIS ASHTON. —
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9. Section Mutica

Brandis, J. Linn. Soc. Bot. 31 (1895) 100; Ashton, Gard. Bull. Sing. 20 (1963)

268; Man. Dipt. Brun. (1964) 117. — Shorea, Red Meranti group, S. parvifolia

subgroup, SYM. Mai. For. Rec. 16 (1943) 59, f. 36 (map). Fig. 106, 107.

Flower buds ± ovoid. Corolla as in sect. Rubella. Stamens 15, in 3 verticils;

filaments broad at base, tapering gradually to anthers; anthers with 4 pollen sacs,

broadly oblong to subglobose; appendage to connective aristate, rather short,

becoming reflexed at least on outer anthers. Ovary with distinct stylopodium,

both ± densely tomentose; style shorter than ovary or very slightly longer.

Branchlets of raceme short; flowers dense. Stipules, bracts and bracteoles usually

caducous, rarely subpersistent (S. quadrinervis, S. acuminata). Leaf with

scalariform tertiary nerves; midrib + evident above. Bark surface usually

becoming V-section fissured. Wood as in sect. Brachypterae.

Distr. Peninsular Thailand and Malesia: Malaya, Sumatra, Banka, Borneo.

Ecol. Scattered in lowland evergreen forest below 1600 m.

Vern. Red mĕranti, mĕranti mèrah (Mai., Sum.), perawan. lop (Iban).

9a. Subsection Auriculatae

ASHTON, Gard. Bull. Sing. 22 (1967) 300. — Fig. 107.

Fruit calyx lobes auriculate at base. Bark surface remaining smooth or, after

passing through an ephemeral shallowly V-section fissured stage, becoming flaky.

Distr. As section.

Note. This subsection consists of two very distinct species, S. slootenii and S. myrionerva, and those others

which cluster round the geographically very variable S. macroptera. S. macroptera is known in Malaya to be

thrip pollinated,and variably apomictic through adventive polyembryony (CHAN H. T.), all but S. macroptera

are endemic to Borneo: S. macroptera itself manifests great morphological uniformity except in that island

where it is highly variable.

133. Shorea slootenii Wood ex Ashton, Gard. Bull.

Sing. 19 (1962) 312, pi. 29; Man. Dipt. Brun. (1964)
222, f. 16; ibid. Suppl. (1968) 119; Meijer & Wood,
Sabah For. Rec. 5 (1964) 147. — Fig. 106 A-A3.

Twig, panicle, leaf bud, stipule outside (pubescent

within), petiole and leaf beneath densely persistently
scabrid pale fulvous tufted tomentose, the tufts short,
hard and knob-like; midrib above shortly pubescent.

Twig to 5 by 3 0 apically, stout, compressed and

ribbed at first, later terete, verrucose owing to the

persistentbases ofthe hair-tufts; stipule scars to 3 mm

long, 0.5 mm thick at base at first, long cuneate,

slightly ascending. Bud 6-10 by 5-8 mm, broadly

ovoid, slightly compressed, obtuse. Stipule to 25 by 8

mm, oblong, obtuse. Leaves 11 -22 by 4-7 cm, broadly

oblong, coriaceous, deeply cupped; base obtuse;

acumen to 1.5 cm long; nerves (25-)27-34 pairs,

dense, depressedabove, prominentbeneath, arched at

margin at 50°-60
e; tertiary nerves scalariform,promi-

nent beneath, slightly diagonal to nerves or at 90c ;
midrib prominently terete beneath, depressed above;

petiole 1.7-2.3 cm long, stout. Panicle to 18 cm long,

terminal or axillary, stout, brittle, ± compressed;
singly or doublyregularly branched, branchlets short,

bearing to 4 flowers; bracteoles to 3 by 2 mm, ovate to

deltoid, obtuse, densely yellowish brown pubescent
outside, glabrous within, caducous. Flower bud to 12

by 7 mm, ovoid to ellipsoid, obtuse. Calyx shortly

densely tawny pubescent outside, glabrous within; 3

outer lobes ovate acuminate, longer than the 2 acute

inner lobes. Petals pale yellow, lanceolate, subacute,

densely shortly tawny pubescent on parts exposed in

bud. Stamens 15, the 5 inner reaching the base of the

style, about twice as long as the other 10, the latter of

two different heights; filaments tapering gradually,

slightly twisted in bud; anthers globose;appendage to

connective shorter than anther, reflexed on 5 inner

stamens; twice as long asanthers, hardly reflexed, on

10 outer stamens. Ovary and stylopodium narrowly
ovoid to lanceolate, sparsely setose in distal half,

surmounted by a broadly filiform style almost as long

as the ovary, glabrous. Fruit calyx lustrous, puberu-

lent, more densely so towards the base; 3 longer lobes

to 17 by 1.8 cm, oblong, obtuse, hardly tapering
towards base; base with an ovoid to 2 by 1.2 cm
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saccate thickened central area adpressed to nut, the

lobes continuing laterally as to 1 cm broad auricles,

taperingabruptly at pedicel; 2 shorter lobes 5.5 by 0.7

cm, unequal, linear, similarly expanded and auricu-

late at base. Nut to 3.5 by 1.3 cm, ovoid, densely

shortly pale brown to buffpubescent; style remnant to

4 mm long, tapering, acute.

Distr. Malesia: N.W. Borneo (Lower Kapuas,
Sarawak to S.W. Sabah).

Ecol. Local, sandy clay soils on hills near the

present or Pleistocene coastline, to 400 m.

Vern. Mĕranti kèpong, m.k. kasar (Sar., Brun.),

kawang raung (Dusun).

134. Shorea myrionerva Sym. ex Ashton, Gard. Bull.

Sing. 19 (1962) 299, pi. 23; Man. Dipt. Brun. (1964)

201, f. 16; ibid. Suppl. (1968) 111; Meijer & Wood,
Sabah For. Rec. 5 (1964) 122. — Shorea sp. Browne,
For. Trees Sarawak & Brunei (1955) 145. — Fig.
107-109.

Medium-sized, occasionally large, tree. Twig and

petiolepersistently dotted with scattered pale fulvous-

brown long hair tufts; nervation beneath and stipule

more shortly so; fully expanded leaf glabrescent. Twig
2.5-3.5 mm 0 apically, stout, straight, little branched,

terete; stipule scars to 2 mm long, to 1 mm wide, pale,

cuneate. Bud to 10 by 7 mm, a loose group of

bud-scales, compressed. Stipule to 17 by 7 mm,

broadly hastate, subauriculate, subacute, subpersis-
tent (more so in young trees and saplings). Leaves

12-22 by 4.5-9 cm, narrowly oblong, chartaceous;

base obtuse; apex taperingabruptly; acumento 8 mm

long, broad;nerves 24-28 slender close pairs, promi-
nent beneath, curved towards the margin; tertiary

nerves slender, scalariform, at c. 90°; midrib depressed

above;petiole 1.2-2 cm long, short, stout. Panicle to 8

cm long, axillary, rarely terminal, becoming rami-

florous, terete, ribbed on drying, lax, glabrous but for

sparse fulvous tufts towards base; singly branched,

the branches short, bearing to 5 distichous flowers;

bracts to 8 by 1.5 mm, narrowly lanceolate, acute,

puberulentoutside, glabrouswithin;bracteoles to 5 by
3 mm, ovate, obtuse. Flower bud to 5 by 3 mm,elliptic,
obtuse. Calyx shortly densely pubescent outside,

SYM. ex ASHTON. a. Habit, b. fruit, c. seed, all x ¼ (a S 31986, with terminal bud

frombb. 14614, b-c S 15591).

Fig. 108. Shorea myrionerva



531DIPTEROCARPACEAE (AshtOll)1982]

glabrous within; lobes subequal, ovate, the outer 3

rather narrower and subacuminate. Petals dark red

with a pale margin, narrowly ovate, obtuse, densely

yellowish gold pubescent on parts exposed in bud.

Stamens 15, of 3 lengths, the inner 5 much longerthan

the others and almost reaching the style apex; fila-

ments thick, tapering gradually; anthers broadly
oblong, slightly tapering; appendages to connective

short, becoming reflexed. Ovary and stylopodium

narrowly conical to pyriform, shortly pubescent; style

somewhat shorter than ovary and stylopodium,

broadly filiform, glabrous. Fruit calyx glabrous; 3

longer lobes to 17 by 2.5 cm, oblong, obtuse, thinly

chartaceous, not tapering basally; base thickened and

saccate at the centre, with 2 thin, to 1.5 cm broad,

lateral auricles; 2 shorter lobes subequal, to 8 by 0.7

cm, linear, saccate but notauriculate. Nut to 2.5 by 1.3

cm, ellipsoid,pruinose, glabrous;style remnant c. 1.5

mm long, acute.

Distr. Malesia: Borneo (Rejang hinterland to S.W.

Sabah, E. Kutei).
Ecol. On moist clay hillsides, alluvium and river-

banks.

Vern. Abang gunong (Kutei), kawang tikus

(Brunei), sĕraya urat, banyak (Sabah),pitun (Dus.),

abang (Murut), langgai, sĕpit undang, ĕngkabang

(Iban).

135. Shorea sagittata ASHTON, Gard. Bull. Sing. 22

(1967) 299, pi. 45,352 (phot, habit);Man. Dipt. Brun

Suppl. (1968) 118, f. 15, pi. 23 (stem-base).

Large tree. Leaf above evenly caducous cream-buff

pubescent, other vegetative parts densely shortly

persistently pink-brown scabrid tomentose. Twig c. 2

mm 0 at first, terete, ribbed, becoming red-brown

verruculose; stipule scars short, ascending. Bud to7 by
7 mm, broadly ovoid. Stipule to 10 by 8 mm, ovate,

subacute, saccate, caducous. Leaves 7-15 by 3-6 cm,

narrowly oblong to lanceolate; base obtuse; acumen

to 1.5 cm long, slender; nerves 19-25 pairs, slender but

prominentbeneath, at 70°-80° near the base, 50° near

the apex; tertiary nerves slender, densely scalariform;

midrib depressed above, prominent beneath; petiole

9-17 mm long. Panicle imperfectly known, at least 6

cm long, singly branched, densely persistently pink-

brown scabrid tomentose. Fruit calyx sparsely puber-

ulent; 3 longer lobes to 11 by 2.5 cm, lorate-spatulate,

obtuse, tapering only slightly above the prominently

sagittate-auriculatebase, base in all to 18 mm broad,

with to 6 by 4 mm elliptic thickened saccate central

disc; 2 shorter lobes to 2 cm long, c. 3 mm wide, linear,

acute, not auriculate at base. Nut 15 by 8 mm,

ellipsoid, shortly apiculate, puberulent towards the

apex.

Distr. Malesia: N.W. Borneo (Central and W.

Sarawak, Ulu Kapuas in W. Borneo;?Tidung, ?Pur-

aktjau, sterile collections).

Ecol. Locally frequent on sandy clay soils on low

hills and ridges to 1000 m, in Mixed Dipterocarp
forest.

Vern. Mĕranti luang(Sarawak).

Fig. 109. Shorea myrionerva SYM. ex ASHTON. Part of

twig and leaf of 3 m high sapling, x ½ (BRUN 5200).
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136. Shorea macroptera DYER, Fl. Br. Ind. 1 (1874)

308; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 90; BRANDIS

& OILG in E. & P. Pfl. Fam. ed. 1, 3, 6 (1895)
267. — Fig. 106 D-D3.

Note. Beside the subspecies described at least two

forms (one in Melawi,onein S. Central Kalimantan)
exist in Indonesian Borneo, for which more complete
material is required. See also under the next species, S.

ferruginea.

KEY TO THE SUBSPECIES

1. Panicles singly branched or doubly branched at

base.

2. Twigs, petioles and panicles densely evenly

shortly buff pubescent a. ssp. macroptera

2. Twigs, petioles and panicles sparsely tufted

tomentose or glabrescent . b. ssp. baillonii

1. Panicles doubly branched; tomentum dense, even,

persistent.

3. Leaves (9-)18-23 by (4-)6.5-9.5 cm; nerves

13-15 pairs . . . . c. ssp. sandakanensis

3. Leaves 8-16 by 4-6 cm; nerves 10-14 pairs

d. ssp. macropterifolia

a. ssp. macroptera. — King, J. R. As. Soc. Beng. Sc.

62, 2 (1893) 113; Ridl. Agr. Bull. Str. & F.M.S. 1

(1901) 57; Fl. Mai. Pen. 1 (1922) 225; Burk. J. Str. Br.

R. As. Soc. 76(1917) 164, fig.; ibid. 81(1920)51,70,

75, fig.; Heyne, Nutt. PI. ed. 1, 3 (1917) 305; ibid. ed. 2

(1927) 1123; Foxw. Mai. For. Rec. 3 (1927) 30; ibid. s

(1930) 21; ibid. 10 (1932) 195; Edwards, Mai. For.

Rec. 9 (1932) 145; Burk. Diet. (1935) 2016; Sym. Mai.

For. Rec. 16 (1943) 78, f. 38, 48; Ashton, Gard. Bull.

Sing. 20(1963)276.— S. auriculata Scort. ex Foxw.

Mai. For. Rec. 10(1932) 195, nom. in syn.

Large tree. Young twig, panicle, leaf bud, stipule
outside (puberulent within), petiole, midrib above at

base and nervation beneath densely evenly shortly
pale brown pubescent. Twig to 2 mm 0 apically,

frequently slightly compressed, becoming terete, gla-

brous; stipule scars short, narrowly cuneate, +

horizontal. Bud 4-6 by 2.5-4 mm. ovoid, subacute.

Stipules to 8 by 3 mm, oblong, subacute, fugaceous.
Leaves 10-15 by 3-5 cm, elliptic or oblong, coria-

ceous; base broadly cuneate; acumen to 1 cm long;

nerves 12-15(-18) pairs, prominent beneath, curved,

at 40'-50
c

; tertiary nerves slender, densely scalari-

form, sinuate, diagonal to nerves; midrib prominent

and terete beneath, slightly depressed above; petiole

1.5 cm long. Panicle to 10 cm long, terminal or

axillary, slightly compressed or terete, lax; singly
branched or doubly branched near base, the branch-

lets bearing to 7 distichous flowers; bracteoles to 3.5

by 2.5 mm, elliptic, obtuse, shortly yellowish brown

pubescent outside, glabrouswithin, fugaceous. Flower

bud to 5 by 3 mm, ovoid. Calyx outside densely shortly

pale yellowish brown pubescent, glabrescent within;

lobes subequal, ovate, the 3 outer acuminate, the 2

inner acute. Petals cream topink at base, linear,acute,

twisted, yellow pubescent on parts exposed in bud.

Stamens 15, of 3 lengths, the longest reaching just
above the ovary; filaments taperinggradually; anthers

broadly oblong; appendage to connective short,

becoming reflexed. Ovary and stylopodium + conical,

densely pale grey pubescent, glabrous near base; style
c. 1/2 length ofovary, slender, glabrous. Fruit calyx

shortly sparsely puberulent, glabrescent; 3 longer
lobes to 12 by 2.3 cm, spatulate, obtuse, to 1 cm broad

above base; base with to 7 by 5 mm ovoid saccate

thickened centre and 2 lateral narrow auricles, the

whole to 1.2 cm broad,abruptly taperingat pedicel; 2

shorter lobes to 6by 0.6 cm, narrowly oblong, similar

at base. Nut to 1.8 by 1.2 cm, ovoid, densely evenly

shortly pale buffpubescent; style remnant 2 mm long,

acute.

Distr. Peninsular Thailand, and Malesia: Malaya

(excepting seasonal areas), Singapore, Singkep,

Lingga, E. Sumatra (Djambi, Indragiri, Kuantan

Distr., Langkat).

Ecol. Well drained Mixed Dipterocarp forest,

especially in hills, to 900 m, common.

Vern. Mĕlanta, mĕranti mĕlantai, m. bĕlantai, m.

kunyit, m. kĕtapah, kèpong labu, k. sĕgar, tĕmak

(Malaya), lukup (Riouw), mĕranti undang,

m. piring,

m. sabut,

m. tĕlor, m. mangu, m. tampalu, m. kunyit

(Sumatra),

b. ssp. baillonii (HEIM) ASHTON, Gard. Bull. Sing. 20

(1963) 277, f. 16, pi. 51 (bark); Man. Dipt. Brun.

Suppl. (1968) 111; BROWNE, For. Trees Sarawak &

Brunei (1955) 137.— S. bailloni HEIM, Bull. Mens.

Soc. Linn. Paris 2 (1891) 973.

Definingcharacters: Small tree. Twigs, petioles and

panicle sparsely tufted pubescent or glabrescent,

drying blackish. Leaves 12-19 by 3.5-7 cm, narrowly

elliptic; base narrowly cuneate; apex tapering; nerves

11—14(—15)pairs, prominentbut terete beneath. Pani-

cles c. 13 cm long, singly branched or doubly so at

base; branchlets to 2.5 cm long. 3 longer/™/; calyx

lobes to 13 cm long.

Distr. Malesia: W. Borneo (Sampit, Lower

Kapuas, Sarawak west of Bintulu).

Ecol. Clay soils on low hills to 600 m, common.

Vern. Mĕranti mĕlantai (Sar.), sĕpit undang

(Iban).

c. ssp. sandakanensis (SYM.) ASHTON, Gard. Bull. Sing.

20 (1963) 277.— S. macroptera SLOOT. in Merr. PI.

Elm. Born. (1929) 203; MEIJER & WOOD, Sabah For.

Rec. 5(1964) 116, f. 14,p.p.-S. sandakanensis Sym.

Gard. Bull. S. S. 9 (1938) 343, pi. 25.

Defining characters: Large tree. Leaves (9-) 18-23

by (4-)6.5-9.5 cm, narrowly oblong; base obtuse;

apex abruptly attenuate; nerves 13-15 pairs, promi-

nently acute beneath;petiole to 2 cm long. Panicles to

16cm long, doubly branched, branchlets to 8 cm long.
3 longerfruit calyx lobes to 14 cm long.

Distr. Malesia: E. Borneo (Kudat to Balikpapan:

wrongly recorded from Sarawak by Browne, For.

Trees Sarawak & Brunei p. 143).

Ecol. As ssp. baillonii.
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Vern. Sĕraya mĕlantai (Sabah), tĕgĕrangansibu, t.

batu (Nunukan).

d.
ssp. macropterifolia Ashton, Gard. Bull. Sing. 20

(1963) 277; Man. Dipt. Brun. (1964) 197; ibid. Suppl.

(1968) 111; Meuer & Wood, Sabah For. Rec. 5 (1964)

116.

Defining characters: Large tree. Leaves 8-16 by 4-6

cm, narrowly ovate, coriaceous; base obtuse; apex

tapering; nerves 10-14 pairs, slender but sharply

prominentbeneath;petiole to 1.5 cm long. Panicles to

16 cm long, twice branched; branchlets to 8 cm long. 3

longer fruit calyx lobes to 14 cm long.

Distr. Malesia: northern Borneo (Rejang hinter-

land to W. Sabah).

Ecol. Clay soils on undulatingland and hillsides to

600 m, local.

Vern. Mĕrantimĕlantai((Brun.),sĕpit undang(Iban).

137. Shorea ferruginea Dyer ex Brandis, J. Linn.

Soc. Bot. 31 (1895) 91; Becc. For. Born. (1902) 570;

Merr. En. Born. (1921) 405; Browne, For. Trees

Sarawak & Brunei (1955) 139; Ashton, Gard. Bull.

Sing. 20 (1963) 281; Man. Dipt. Brun. (1964) 187, f.

19; ibid. Suppl. (1968) 108; Meijer & Wood, Sabah

For. Rec. 5 (1964) 106.— S. discolor Heim, Rech.

Dipt. (1892) 67, nomen.

Large tree. Young twig, panicle, leaf bud, stipule

outside (glabrescent or shortly pubescent within),

petiole beneath and leaf above sparsely persistently

pale brown scabrid puberulent. Twig 2-2.5 mm 0

apically, terete, ribbed below the stipule scars, becom-

ing smooth; stipule scar c. 2 mm long, c. 0.5 mm thick,

pale, cuneate, slightly falcate, horizontal or slightly
ascending. Leaf bud 5-8 by 4-6 mm, ovoid, subacute.

Stipule to 15 by 5 mm, hastate, acute. Leaves 12-24 by

5.5-11 cm, broadlyoblong to ovate, thinly coriaceous;

base obtuse; acumen to 1.2 cm long; nerves 15-19

pairs, prominent, at 60°-70°, curved apically; short

secondary nerves frequently present; tertiary nerves

elevated, remote, at 90° to nerves; midrib prominent

and terete beneath, depressedabove; petiole 1-1.5 cm

long, short. Panicle to 22 cm long, terminal or axillary,
terete or ribbed, lax, regularly alternately singly or

doubly branched, the branchlets bearing to 7 secund

flowers; bracts and bracteoles to 7 by 3 mm, ovate,

acute. Calyx shortly densely pale grey-brown pubes-

cent, glabrouswithin; 3 outerlobes longer, + deltoid

to ovate, subacute; 2 inner lobes shorter, narrowly

deltoid to ovate, acute, acuminate. Petals narrowly

oblong, densely pubescent on parts exposed in bud.

Stamens 15, the 5 inner an anther's length longer than

the others; filaments basally expanded, abruptly

taperingand filiform distally; anthers oblong; appen-

dage to connective reaching to style apex on 5 inner

stamens, more than twice as long as anthers, curved

but not reflexed. Ovary and stylopodium pyriform,

densely pubescent in the distal half, shortly densely

pubescent basally, style as long as ovary and stylopo-

dium, filiform, glabrous. Fruit subsessile. Calyx gla-

brescent; 3 longer lobes to 5 by 0.8 cm, spatulate,

subequal, to 3.5 mm broad above the to 1.5 by 1.2 cm

ovate glabrous shallowly saccate thickened base; 2

shorter lobes to 23 by 1.5 mm, linear, similar at base.

Nut to 2.7 by 1.0 cm, ovoid, shortly buff pubescent,

apiculate, shorter than longer calyx lobes.

Distr. Malesia: Borneo.

Ecol. Widespread on skeletal soils along ridges to

1100 m.

Vern. Seraya melantai kechil (Sabah), meranti

menalit (Sar.), tehan betung, t. paru, t. parei,

lampong tahan

t. lutup,
(S.E. Borneo).

Note. Collections from Melawi which I ascribe to

S. macroptera on account of their prominent ner-

vation possess the indumentum of this species and

underline the close relationship between the two. I

maintain this species separately from S. macroptera

because, throughoutits range in East Malaysia I never

saw morphologicallyintermediate individuals though
the two species commonly grow in mixture.

138. Shorea acuta ASHTON, Gard. Bull. Sing. 19

(1962) 268, pi. 8; Man. Dipt. Brun. (1964) 174, f. 16;
ibid. Suppl. (1968) 104. Fig. 110.

Fig. 110. Shorea acuta ASHTON. a. Tip of sterile twig,
b. fruit, c. nut, all x ½ (a SAN 17474, b-c BRUN

3291).
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Large tree. Young twig, panicle, leaf bud, stipule

(both surfaces), petiole,nervation beneath and midrib

above evenly persistently shortly pale brown puberu-
lent, glabrescent on nervation and midrib. Twig to 4

mm 0, slightly compressed at first, becoming terete,

glabrous,smooth; stipulescars initially to 3 mm long,

to 1 mm thick, cuneate, horizontal. Bud 6-10 by 4-6

mm, ovoid, subacute. Stipule to 12 by 5 mm, oblong,

obtuse. Leaves 14-26 by 6.5-12 cm, elliptic, thickly

coriaceous; base obtuse, sometimes broadly cuneate;

acumen to 2 cm long, + narrowly deltoid; nerves

10-13 pairs, prominent beneath, curved, at 45°-55°

along the midrib, to 90° at the base; tertiary nerves

slender, sinuate, densely scalariform, diagonal to

nerves; midrib prominent and terete beneath, nar-

rowly slightly depressed above; petiole 1.5-2 cm long,

stout. Panicle to 8 cm long, terminal or axillary,

compressed; singly or doubly branched at 2 cm

intervals, branchlets to 6 cm long, bearing to 9

distichous flowers; bracteoles to 3.5 by 2.5 mm,

elliptic, obtuse, shortly yellowish brown puberulent

outside, glabrouswithin, caducous. Flower bud to9 by

4 mm, narrowly ellipsoid, obtuse. Calyx shortly

densely yellowish buff pubescent outside, glabrous

within; lobes subequal, ovate, subacute. Corolla dark

crimson, pubescent on parts exposed in bud; petals

linear, subacute. Stamens 15,of 3 lengths, the longest

reaching just above the ovary, filaments tapering

gradually; anthers subglobose;appendage to connec-

tive short, becoming reflexed. Ovary and stylopodium

narrowly conical to ovoid, long tomentose towards

the apex, shortly so at base; style c. j length of ovary

and stylopodium filiform, glabrous. Fruit calyx

shortly sparsely glabrescent; 3 longer lobes to 15 by

2.8 cm, spatulate, obtuse, to 1.5 cm broad above the

base; base to 18 mm broad, with to 8 by 7 mm ovate

saccate thickened centre and 2 lateral auricles,

abruptly taperingto the pedicel; 2 shorter lobes to 8 by

0.7 cm, linear, unequal,similar at base. Nut to 3 by 2

cm, ovoid, shortly evenly densely pale fulvous to buff

pubescent; style remnant short, acute.

Distr. Malesia: Borneo (N.E. Sarawak, Brunei).

Ecol. Locallycommon below 400 m, on deepsandy

soils in Mixed Dipterocarp forest.

Vern. Mĕlantai, kawang tikus,

meranti kawang tikus

engkabang tikus,

(Brun.), mĕrabubok, langgai

(Iban).

9b. Subsection Mutica

ASHTON, Gard. Bull. Sing. 22 (1967) 301 (‘Muticae’).-Shorea subg. Rubro-

shorea MEIJER, Act. Bot. Neerl. 12 (1963) 322. Fig. 106.

Fruit calyx lobes not auriculate. Bark surface early becoming deeply and

persistently V-section fissured, only rotting off in very large trees.

Distr. As section.

Note. Species ofthis subsection are, with the exception of S. scabrida and S. retusa easy to identify. Manyare

widespread and morphologicallyremarkably uniform. S. parvifolia, which is usuallyvariable for the subsection,

and consists of at least two ecotypically and partially geographicallyseparate forms is linked with several sibling

species endemic in Borneo (S. rubra, S. foraminifera,S. scabrida,S. retusa, S. revoluta); it isknown tobe partially

apomictic through adventive polyembryony (MAURY). Hybridization is known among some species but is

exceptionally rare. All species are thrip pollinated, and sympatric species flower sequentially (CHAN, H. T.).

139. Shorea quadrinervis SLOOT. Bull. Bot. Gard.

Btzg III, 17 (1942) 220, f. 21; Browne, For. Trees

Sarawak & Brunei (1955) 142; Ashton, Man. Dipt.

Brun. (1964) 213, f. 16, pi. 56 (habit); ibid. Suppl.

(1968) 116; Meijer & Wood, Sabah For. Rec. 5 (1964)

140—Fig. 111.

Medium-sized, occasionally large, tree. Young

parts shortly densely tawny pubescent, largely cadu-

cous on stipule, leaf bud and leaf beneath; leaf above

glabrous but for midrib. Twig c. 3 mm 0 at apex,

terete, stout, strongly ridged below stipule scars,

becoming minutely cracked longitudinally; stipule

scars c. 3 mm long, c. 1 mm broad, pale, falcate or

amplexicaul-descending. BudXa 2 by 1.3 cm, loosely

enclosed by stipular bud scales, compressed, subcor-

date. Stipule to 2.5 by 1.3 cm, ovate to subcordate,

subpersistent, glabrescent, persistently ridged along
the 5 nerves; stipule pairs sometimes united at base.

Leaves 10-18 by 5-8 cm, broadly ovate to elliptic,

strongly cupped; margin usually slightly revolute;
base obtuse; acumento 1.3 cm long; nerves c. 4 pairs,

strongly curved, at c. 40°-70° with 1 or more second-

ary nerves of varying length; tertiary nerves slender,

scalariform, at c. 90° to nerves; midrib depressed
above; petiole 8-10 mm long. Panicle to 28 cm long,

terminal or axillary, large, spreading, lax, terete or

angular, densely persistently pale rust pubescent;

doubly, sometimes trebly branched, branchlets 1-8

cm long, straight, bearing to 6 secund flowers; bracts

as the stipules, ± caducous; bracteoles to 2 by 1 mm,

ovate to elliptic, obtuse, densely grey pubescent

outside, puberulent within. Flower bud to 4.5 by 5.5

mm, broadly elliptic to subglobose, obtuse. Calyx
shortly pale grey pubescent outside, glabrouswithin;
lobes ± patent, subequal, ovate, the inner 2 slightly

more acute. Petals pink, paler at margins, elliptic,
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obtuse, densely pubescent on parts exposed in bud.

Stamens 15, the inner 5 longest, the outer 10 some-

times vestigial; filaments tapering gradually; anther

subglobose; appendage to connective shorter than

anther, becoming reflexed. Ovary and stylopodium

conical, densely pubescent; style short, frequently

expanded at the stigma. Fruit calyx shortly sparsely

pubescent; 3 longer lobes to 8 by 1.3 cm, narrowly
spatulate, obtuse, 2-3 mm broad above the c. 5 by 4

mm thickened base; 2 shorter lobes to 5.5 by 0.7 cm,

unequal, tapering to c. 2 mm broad, base as in longer

lobes. Nut to 1.5 by 0.7 cm, narrowly ovoid, shortly

buffpubescent; style remnant c. 1.5 mm long, slender,

acute.

Distr. Malesia: N.W. Borneo (Ulu Kapuas, Sar-

awak to W. Sabah).

Ecol. Common on sandy clay soil on low hills,

occasionally to 700 m.

Vern. Tĕngkolong,tĕmpilong,mĕrantitĕmpilong (W.

Borneo), mĕranti sudu (Sarawak), sĕraya sudu (Sabah).

140. Shorea acuminata DYER, FL. Br. Ind. 1 (1874)

305; KING, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 113;

Brandis, J. Linn. Soc. Bot. 31 (1895) 91; Ridl. Agr.
Bull. Str. & F.M.S. 1 (1901) 58; Fl. Mai. Pen. 1 (1922)

225; Heyne, Nutt. PI. ed. 1, 3 (1917) 296; ibid. ed. 2

(1927) 1115; Foxw. Mai. For. Rec. 3 (1927) 32; ibid. 8

(1930) 23; ibid. 10 (1932) 197; Edwards, Mai. For.

Rec. 9 (1931) 139; Burk. Diet. (1935) 2006; Sym. Mai.

For. Rec. 16 (1943) 65, f. 38, 39; Sloot. Bull. Bot.

Gard. Btzg III, 18 (1949) 251, f. 11.

Large buttressed tree, to 50 m. Young parts densely

buff pubescent, persistent on twig apices, midrib

above,petioles, panicles, parts of perianthexposed in

bud, ovary and calyx, caducous elsewhere; becoming

sparse on fruit calyx and expanding stipules. Twigs c.

2 mm 0 apically, terete, smooth, pale brown; stipule

scars prominent,horizontal. Leafbuds small, conical,

acute, generally hidden in the conspicuous, to 30 by 8

mm. oblong cordate obtuse lustrous concavesubper-

sistent stipules. Leaves 6-12 by 2.6-6 cm, ovate-fal-

cate, coriaceous, lustrous beneath; base subequal,

obtuse to broadly cuneate; margin subrevolute;

acumen to 1.8 cm long, slender; nerves 7-11 pairs,

arched, ascending, slender but ± prominent beneath,

frequently spaced irregularly along the midrib and

with + prominent short secondary nerves; tertiary
nerves scalariform, obscure; midrib slender but

prominent,terete, beneath, evident above; petiole7-9

mm long, short. Panicles to 12 cm long, terminal or

axillary, singly (if axillary) or doubly branched;

branchlets to 2 cm long,bearingto 6 congested secund

flowers; bracts as stipules, frequentlysubpersistent in

terminal inflorescences. Flower bud to 4 by 2 mm,

lanceolate; sepals broadlyovate, the 3 outersomewhat

larger, acute, the 2 inner acuminate;petals dark wine

red, paler towards base; stamens 15, in 3 unequal

verticils; filaments lorate, tapering; anthers small,

subglobose;appendagesshorter than anthers, becom-

ing reflexed on inner 2 verticils; ovary ovoid, tapering

into a somewhat longer columnar tapering style. Fruit

pedicelto 2 mm long, slender; 3 longer calyx lobes to 9

by 1.2 cm, narrowly spatulate, obtuse, c. 2 mm broad

above the to 6 by 4 mm ovate thickened saccate base;
2 shorter lobes to 25 by 2 mm, linear, similar at

base. Nut to 1.5 by 6 mm, lanceolate, prominently
apiculate.

Distr. Malesia: Malaya (from Lower Perak and

Trengganu R. southwards), Sumatra (Langsa and P.

Musala south to northern Palembang), Lingga.

Ecol. Common in Mixed Dipterocarp forest, on

undulating land and hills to 400 m.

Vern. Mĕranti rambai dau
n,

m. hijau (Malaya),
damar tĕtĕk, m. samarupa. samarupa (Achin),
meranti bunga.

latuko,

m. gombang (Tapanuli), meranli sar-

ang burung, m. sarang punai, m. bĕros,

sesawoh I

m. kĕpala,

(E. coast Sumatra),madangkuaun ((W. coast),

mĕranti djuntah,m. kĕpala tupai,m. kĕrang, bĕnio, m.

hitam batang, m. samak bĕnio (Riouw), mĕranti baw-

ang (Djambi), mèrakunyit bĕtina, mĕlas uwai (Palem-

bang).

Note. Two collections from S.E. Sumatra appear

to represent hybrids between this species and 5

parvifolia.

Fig. 111. Habit of Shorea quadrinervis SLOOT. with

droopingbranches. Brunei (Photogr. ASHTON, 1959).
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141. Shorea macrantha BRANDIS, J. Linn. Soc. Bot. 31

(1895) 97; MERR. En. Born. (1921) 405; SYM. Gard.

Bull. S. S. 7 (1933) 131, pi. 34; Mai. For. Rec. 16(1943)

77, f. 38; BROWNE, For. Trees Sarawak & Brunei

(1955) 148; ANDERSON, Gard. Bull. Sing. 20 (1963)
158; ASHTON, Man. Dipt. Brun. Suppl. (1968) 110, f.

13.— S. hemsleyana (non KING) FOXW. Mai. For.

Rec. 10(1932) 167, p.p.
— Fig. 106 C-C2.

Small or medium-sized tree. Twig, bud, stipule

outside, petiole and nervation beneath densely persis-

tently yellow-brown scabrid tomentose; stipule inside

and midrib above densely evenly, nerves above spar-

sely evenly yellow-brown pubescent. Twig 2-4 mm 0

apically, terete, becoming smooth; stipule scars short,

dark, horizontal or descending.Bud 6 by 3 mm, ovoid,
subacute. Stipule to 16 by 5 mm, lanceolate, subacute,

subpersistent. Leaves 6-17 by 2.5-8 cm, of variable

size, narrowly ovate, coriaceous; base cordate, sub-

equal; acumen to 1.5 cm long, slender; nerves 13-17

pairs, prominent beneath, at 110° towards the base,
35° towards the apex; tertiary nerves scalariform,

prominent beneath, set at c. 90° to the nerves; midrib

beneath prominent; midrib and nervation frequently

somewhat depressed and the lamina bullate above;

petiole 5-6 mm long, very short. Panicles to 10 cm

long, terminal or axillary, terete, persistently fulvous

to yellow-brown scabrid pubescent; singly branched,
branchlets short, the flowers congested.Flower bud to

14 by 4 mm, lanceolate. Sepals14 by 4 mm, lanceolate. Sepals pubescent on parts

exposed in bud; outer 3 deltoid,acute; inner 2 smaller

than outer 3, narrowly ovate, with thinner margin.

Petals dark red within, paler outside (Borneo) or

white throughout (Malaya), lanceolate, densely

pubescent on parts exposed in bud. Stamens 15, in 3

unequal verticils; filaments compressed, tapering to

the small subglobose anthers; appendage to connec-

tive slender, about as long as anther, becoming

reflexed at anthesis. Ovary ovoid, shortly pubescent;
style filiform, glabrous, about twice as long as ovary.

Fruit subsessile. Calyx sparsely yellow-brown pubes-

cent; lobes to 2.5 by 2 cm, subequal, ovate, acute,

saccate towards the base. Nut to 5.5 by 2.5 cm,

ellipsoid, acute, pale yellow-brown pubescent.

Distr. Malesia: Malaya (Perak, E. coast in Pahang

and Johore), E. Sumatra (Indragiri), N.W. Borneo

(Central and W. Sarawak).

Ecol. Local, in Mixed Peat Swamp forest at their

inland margins, and on white sand terraces (Bor-

neo).
Vern. Kèpong, k. hantu, chĕngalpasir, mĕrantipasir

(Malaya),ĕngkabang bungkus (Sar.), pĕrawan lam-

pong kijang (Iban).

Note. In Perak the tree has an even, soft tomentum

and applanate leaves with the nervation notdepressed
above.

142. Shorea hemsleyana (KING) KING ex Foxw. Mai.

For. Rec. 10(1932) 167, p.p.; SYM. Gard. Bull. S. S. 7

(1933) 129, pi. 33; BURK. Diet. (1935) 2011; BROWNE,

For. Trees Sarawak & Brunei (1955) 147; ASHTON,

Gard. Bull. Sing. 22 (1967) 293.

a. ssp. hemsleyana. — Sym. Mai. For. Rec. 16(1943)

70, f. 38,43. — BalanocarpushemsleyanusKing, J. R.

As. Soc. Beng. Sc. 62, 2 (1893) 134; Bruhl & King,
Ann. R. Bot. Gard. Calc. 5, 2 (1896) 160; Brandis, J.

Linn. Soc. Bot. 31 (1895) 109. —Pachychlamys hems-

leyanus Ridl. Fl. Mai. Pen. 1 (1922) 234; Foxw. Mai.

For. Rec. 3 (1927) 38.

Small or medium-sized tree. Twig, bud, stipule

outside, petiole and nervation below densely persis-

tently yellow-brown scabrid tomentose; stipule inside

and midrib above densely evenly, nerves above spar-

sely evenly, yellow-brownpubescent. Twig 2-4 mm 0

apically, terete, becoming smooth; stipule scars short,

pale, ascending. Bud to 6 by 3 mm, lanceolate,

subacute. Stipule to 16 by 5 mm, lanceolate,subacute,

not at first caducous. Leaves 14-35 by 6-15 cm,

oblong, coriaceous; base obtuse; acumento 1 cm long,

slender; nerves 14-17 pairs, straight and prominent

beneath, at 45°-55°; tertiary nerves remote, scalari-

form; midrib prominent beneath; nervation some-

what depressed above; petiole 14-20 mm long, short.

Panicle to 25 cm long, axillary, terete, very shortly

persistently yellow-brown scabrid pubescent; singly

branched, branchlets short, the flowers congested.

Flower bud to 18 by 6 mm, lanceolate, large. Sepals

pubescent on parts exposed in bud; 3 outer ovate,

acuminate, fimbriate along the lateral margins. Petals

dark red within, paler outside, lanceolate, densely

pubescent on parts exposed in bud. Stamens 15, in 3

unequal verticils, the inner 5 exceeding the style apex;

filaments compressed, tapering to the small subglo-

bose anthers; appendage becoming reflexed at

anthesis. Ovary ovoid, pubescent; style filiform, gla-

brous, as long as ovary, surmounting a short pubes-

cent stylopodium. Fruit subsessile; pedicel to 1 mm

long, obscure and expanding into fruit. Calyx pale

fulvous partially caducous pubescent; 3 outer lobes to

25 by 18 mm, as short as or shorter than the ripe nut,

lanceolate, acute, chartaceous, thickened and some-

what saccate at the base; 2 inner lobes to 20 by 18 mm,

ovate, acute. Nut to 7 by 3 cm, ovate, shortly

apiculate, densely evenly pale fulvous pubescent.

Distr. Peninsular Thailand, in Malesia: N.W.

Malaya (Perak), E. Sumatra (Indragiri).

Ecol. Shallow peat swamps; local.

Vern. Chengal pasir daun bĕsar, mĕranti bakau

(Mai.), m. kunyit (Sumatra),

b. ssp. grandiflora (Brandis) Ashton, Gard. Bull.

Sing. 22 (1967) 293; Man. Dipt. Brun. Suppl. (1968)

109, f. 13.- S. grandiflora Brandis, J. Linn. Soc.

Bot. 31 (1895) 93; Merr. En. Born. (1921) 405.

Differing as follows: Leaves 10-23 by 4-11 cm;

petiole 6-12 mm; panicle to 4 cm long.

Distr. Malesia: N.W. Borneo (Lower Kapuas,

Central & West Sarawak).

Ecol. Local in Mixed Dipterocarp forest on

leached sandy soils below 400 m.

143. Shorea singkawang (Miq.) Miq. Ann. Mus. Bot.

Lugd.-Bat. 3 (1867) 84; Ashton, Gard. Bull. Sing. 31

(1978) 47.
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a. ssp. singkawang. — Burck, Ann. Jard. Bot. Btzg 6

(1887) 219; Brandis, J. Linn. Soc. Bot. 31 (1895) 87;

Heyne, Nutt.PI. ed. 1, 3 (1917) 307; Foxw. Mai. For.

Rec. 10 (1932) 164; Burk. Diet. (1935) 2022; Sym.

Mai. For. Rec. 16 (1943) 92, f. 38, 56; Ashton, Gard.

Bull. Sing. 31 (1978) 47.— Hopea singkawang MIQ.

Sum. 1 (1860) 489, 191; DC. Prod. 16, 2 (1868) 635;

WALP. Ann. 7 (1868) 379; HEYNE, Nutt. PI. ed. 2

(1927) 1125. S. thiseltonii KING, J. R. As. Soc.

Beng. Sc. 62,2 (1893) 122; BRANDIS, J. Linn. Soc. Bot.

31 (1895) 77, t. 2, f. 13-14; BRANDIS & GILG in E.& P.

Pfl. Fam. ed. 1,3,6(1895) 265; BRUHL & KING, Ann.

R. Bot. Gard. Calc. 5, 2 (1896) 155, t. 188; BURK. J.

Str. Br. R. As. Soc. 86 (1922)285; HEYNE, Nutt. PI. ed.

2(1927) 1125. S. forbesii (UNGe* Brandis, J. Linn.

Soc. Bot. 31 (1895) 77, nom. in syn. Pachychlamys

ihisellonii RIDL. Fl. Mai. Pen. 1 (1922) 233; Foxw.

Mai. For. Rec. 3 (1927) 38. Pachychlamys beccar-

idnus (non Dyer ex Brandis) Ridl. Fl. Mai. Pen. 1

(1922)233.

Small, occasionally large tree with somewhat scaly

fissured bark. Young twigs, petioles, midrib and fruit

calyx caducous ocherous-buff puberulent; panicles,

parts of perianth exposed in bud and nut persistently
so. Twig 2-5 mm 0 apically, typically stout, terete,

pale brown, + prominently ribbed; stipule scars

short, horizontal. Leaf bud to 3 by 2 mm, ovoid,

obtuse; stipule to 12 by 6 mm, deltoid-lanceolate,

falcate, acute, fugaceous. Leaves (8-) 12-24 by

(2.3-)5.5-9 cm, oblong-lanceolate, coriaceous; base

± broadly cuneate; acumento 1.5 cm long, tapering;

nerves 7-12 pairs, ascending, prominent beneath as

also the terete midrib; tertiary nerves densely scalari-

form, sinuate, very slender but evident beneath;

petioles (6—)12—17 mm long, + stout. Panicles to 8 cm

long, axillary, erect, with to 1 cm long, short, branch-

lets bearing to 5 flowers. Flower buds to 10 by 4 mm,

lanceolate; sepals narrowly ovate, the 3 outer longer,

acute, the 2 inner subacuminate; corolla pale red to

dark purple-red, variable; stamens 15, in 3 unequal

verticils; filaments lorate, tapering; anthers subglo-

bose; appendages shorter than anthers, becoming

reflexed; ovary narrowly ovoid, tapering into the

filiform glabrous somewhat shorter style. Fruit sub-

sessile; 3 longer calyx lobes to 8 by 0.8 cm, short,

lorate, obtuse, expanding into a 14 by 11 mm ovate

thickened saccate base; 2 shorter lobes to 3 cm long,
with similar base; nut to 6 by 2.5 cm,ellipsoid to ovoid

or obovoid, acute.

Distr. Peninsular Thailand, in Malesia: Malaya,

Lingga, E. Sumatra (Indragiri,Palembang,Lampong).
Ecol. Frequent in lowland Mixed Dipterocarp

forest on well drained undulatingland, sometimes by

streams, below 400 m.

Vern. Mĕranti sĕngkawang, sĕngkawang(Malaya,

Sumatra), m. sĕngkawang mèrah, m. gajah,

m. sekan,

m. bahru,

siput mĕlantai (Malaya),

b. ssp. scabrosa Ashton, Gard. Bull. Sing. 31 (1978)

48.— Shorea sp. C Sym. Mai. For. Rec. 16(1943)95.

Differingas follows: Twigs, buds, stipules, petioles,

midrib on both surfaces and nerves beneath,panicles

and calyx outside at first densely scabrid fulvous

pubescent, becoming sparse on nervation beneath,

caducous on calyx but otherwise persistent. Leaves

thickly coriaceous; base usually with obtuse or cor-

date base; apex shortly acuminate or obtuse; nerves

12-17 pairs.

Distr. Malesia: E. Malaya (coastal Pahang and

Trengganu).

Ecol. Forests on low hills, sometimes on soils with

impededdrainage, near the coast.

Vern. Tĕngkawang lampong.

144. Shores retusaMeijer,Act. Bot. Neerl. 12 (1963)

340, pi. 9; Sabah For. Rec. 5 (1964) 141; Ashton,

Man. Dipt. Brun. Suppl. (1968) 117, f. 14.

Small or medium-sized tree. Young parts greyish

sericeous, glabrescent except on buds and stipules
outside. Twig c. 1 mm 0 apically, terete, much

branched, smooth; stipule scars pale, short, horizon-

tal. Bud to 3 by 2 mm, ellipsoid, obtuse. Stipuleto 7 by

3 mm, elliptic, obtuse, caducous. Leaves 3-9 by 1.5-5

cm, small, elliptic, coriaceous, lustrous; base cuneate;

apex retuse; nerves 7-10 pairs, slender, hardly raised

beneath, at 40"-60°; tertiary nerves slender, obscure,

densely scalariform; midrib prominent beneath,

depressed above; petiole6-9 mm long, short. Panicle

to 10 cm long, terminal or axillary, terete, caducous

buff sericeous; singly, or doubly if terminal,branched,

branchlets bearing to 7 + distichous flowers; brae-

teoles to 3 by 2 mm, elliptic,obtuse, pubescent. Flower

buds to 8 by 3 mm, lanceolate. Sepals densely

pubescent on parts exposed in bud; outer 3 ovate,

acute; inner 2 shorter, narrower, thinner towards

margin than outer 3, fimbriate distally, flanged at

base. Petals pale yellow, lanceolate, fimbriate, pubes-

cent on parts exposed in bud. Stamens 15, in 3 unequal

verticils; filaments compressed, slender, tapering;
anthers subglobose, the inner 5 much longer than the

outer 5; appendage to connective slender, c. 4 x

length of anther on inner stamens, c. 2 x on medium

stamens, about same length on outer stamens, becom-

ing reflexed at anthesis. Ovary and stylopodium nar-

rowly conical, shortly densely buff sericeous, crowned

by a short glabrous style. Fruit pedicel to 1 mm long.

Calyx bud sericeous, caducous except at base; 3 longer

calyx lobes to 10 by 1.8cm, spatulate,obtuse, r. 4 mm

broad above the to 7 by 6 mm ovate saccate thickened

base; 3 shorter lobes to 5.5 by 0.4 cm, lorate, obtuse,
similar at base. Nut to 13 by 2 mm, ovoid; stylopo-
dium to 3 mm long.

Distr. Malesia: Borneo (S.E. and S. Borneo,
Tawau Distr., W. Sarawak).

Ecol. Local on skeletal podsols in Heath forest on

coastal hills.

Vern. Mĕrantidaun tumpul(Sarawak), sĕraya daun

tumpul (Sabah), lampong, lanan putèh, awang, a.

pĕringet, damar lantang (S.E. Borneo).
Note. See note under 154. S. scabrida.

145. Shorea lepidota (KORTH.) BL. MUS. Bot. Lugd.-
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Bat. 2 (1852) 32; Walp. Ann. 4 (1857) 338; Miq. Fl.

Ind. Bat. 1 (1859) 503; Sum. (1860) 191; DC. Prod. 16,

2 (1868) 629; Burck, Ann. Jard. Bot. Btzg 6 (1887)

217; Brandis, J. Linn. Soc. Bot. 31 (1895) 96; Heyne,

Nutt. PI. ed. 1, 3 (1917) 304; ibid. ed. 2(1927) 1113,

1114, 1121;Foxw.Mai. For. Rec. 10(1932) 166; Sym.

Gard. Bull. S. S. 7(1933) 135, pi. 38; Mai. For. Rec. 16

(1943) 73, f. 38,45; Burk. Diet. (1935) 2014. — Vatica

lepidota KORTH. Kruidk. (1841) 73; WALP. Rep. 5

(1845) 127; DC. Prod. 16, 2 (1868) 629. Vatica

stipulosa MIQ. Sum. (1860) 486;HEYNE, Nutt. PI. ed. 2

(1927) 1121. S. nitens Miq. Sum. (1860)488, 191;

DC. Prod. 16, 2 (1868) 632; Walp. Ann. 7 (1868) 379;

Burck, Ann. Jard. Bot. Btzg 6 (1887) 219; Heyne,

Nutt. PI. ed. 2 (1927) 1121.— S. stipulosa BURCK,

Ann. Jard. Bot. Btzg 6 (1887) 220. S. megistocarpa

Foxw. Mai. For. Rec. 10 (1932) 216, pi. 17; BURK.

Diet. (1935) 2019.

Large, buttressed tree. Panicles, parts of perianth

exposed in bud and nut persistently buffpuberulent;

young twigs, midrib above, petioles and fruit calyx

caducously so. Twigs c. 3 by 2 mm 0 apically, +

compressed, becoming smooth, dark brown; stipule

scars short, horizontal. Leaf bud small, ovoid, acute;

stipule to 20by 4 mm, ± persistent, lanceolate. Leaves

6-14 by 3-6 cm, narrowly obovate to oblong, subcor-

iaceous; base obtuse or broadly cuneate; acumen to 1

cm long, turned down and frequently bent over on

pressing; nerves 14-16 pairs, rather straight and only

arching towards the ends, slender but distinctly

elevated beneath, evident above as also the densely

scalariform tertiary nerves and the midrib; petioles

7-11 mm long, slender. Panicle to 7 cm long, terminal

or axillary, with to 1.5 cm long branchlets bearing to 5

secund flowers; bracteoles to 4 by 3 mm, oblong,

concave, glabrous. Flower bud to 10 by 2 mm,

lanceolate. Sepals ovate, the 3 outer acute, the 2 inner

subacuminate. Petals cream. Stamens 15, in 3 unequal

verticils; filaments lorate, tapering; anthers subglo-

bose, becoming reflexed at least on the inner 2

verticils; appendage as longas anthers; ovary broadly

ovoid, sericeous, crowned by an equally long filiform

style. Fruit pedicel to 3 by 3 mm, ± impressedinto the

receptacle; 3 longer calyx lobes to 11 by 2.5 cm,

broadly lorate-spatulate, subacute, c. 11 mm broad

above the to 10 by 11 mm suborbicular saccate

thickened base; 2 shorter lobes to 7 by 0.7 cm,

linear-lanceolate,similar at base; nut to 16by 11 mm,

ovoid, apiculate.

Distr. Malesia: Malaya, Sumatra (West coast from

Pariaman and Ophir toSibolga and Padang;Kuantan

Distr. in east).

Ecol. Frequent or common in Lowland Diptero-

carp forest onundulatingland and low hills below 350 m.

Vern. Mĕranti langgong, m. pala, m. sega,

damar siput

m. labu,

(Malaya), mĕranti katuko, katuko, m.

taratung, m. sitarah (W. coast Sumatra), m. galur,m.

sabat (Kuantan Distr. Sumatra).

146. Shorea foraminifera ASHTON, Gard. Bull. Sing.

22 (1967) 295, pi. 40; Man. Dipt. Brun. Suppl. (1968)

108. S. leysmanniana(non Dyer ex Brandis) Ash-

ton, Man. Dipt. Brun. (1964) 225, p.p.

Medium-sized or large buttressed tree. Young parts

(leaf and stipule excepting) fugaceous puberulent.

Twig 1-2 mm 0 apically, at first slightly compressed,

becoming terete, smooth; stipule scar short, ± hori-

zontal. Bud to 8 by 5 mm, ovoid, compressed,

subacute. Stipule to 10 by 5 mm, oblong to elliptic,

obtuse, caducous. Leaves 6-9 by 4-7 cm, broadly

ovate, coriaceous; base cordate toobtuse; acumento 5

mm long, somewhat falcate; nerves 8-9 pairs, stout,

prominent beneath, with large pore-like axillary

domatia, arched, at 55°-70° except at the base;

tertiary nerves densely scalariform, obscure; midrib

evident, applanate, above, stout, terete, prominent

beneath. Petiole 10-15 mm long. Flower and inflores-

cence unknown. Fruit pedicel c. 1 mm long, short.

Calyx buff puberulent in the basal half, sparsely so

distally; 3 longer lobes to 7 by 1.2 cm, spatulate,

subacute, c. 4 mm broad above the to 11 by 5 mm

ovate thickened saccate base; 2 shorter lobes to 1.5by

0.4 cm, lorate, acute, similar at base. Nut to 15 by 10

mm, ovoid, persistently buff sericeous, shortly apicu-

late.

Distr. Malesia: Borneo (Rejang valley to Brunei).

Ecol. Locally common on shallow peat on allu-

vium in small swampy valleys; rare on hillsides.

Vern. Mĕranti lobang hidong(Brun.).

147. Shorea tcvsmanniana DYER ex BRANDIS, J. Linn.

Soc. Bot. 31 (1895) 100; HEYNE, Nutt. PI. ed. 1, 3

(1917) 309; ibid. ed. 2(1927) 1126; SYM. Gard. Bull. S.

S. 7 (1933) 134,pi. 37; Mai. For. Rec. 16 (1943) 94, f.

38, 57; BROWNE, For. Trees Sarawak & Brunei (1955)

144; ANDERSON, Gard. Bull. Sing. 20 (1963) 159;

ASHTON, Man. Dipt. Brun. (1964) 225, f. 16,,p.p.; ibid.

Suppl. (1968) 121; MEIJER& WOOD, SabahFor. Rec. 5

(1964) 152.— S. cochinchinensis var. oligoneura

BOERL. Cat. Hort. Bog. 2 (1901) 107. — S. balanger-

oides BOERL. I.e. — S. paludosa Foxw. Mai. For. Rec.

10 (1932) 277; BURK. Diet. (1935) 2019.

Medium-sized buttressed tree. Young twig and

petiole shortly densely evenly grey-brown caducous

pubescent; outside of stipuleand leaf bud persistently

so. Twig c. 2 mm 0 apically, slightly compressedwhen

young, becoming terete, much branched, smooth;

stipule scars prominent, cuneate, c. 2 mm long, 1 mm

thick, pale, + horizontal. Leafbud 4-8 by 2-5 mm,

compressed, ovoid, subacute. Stipule to 14 by 5 mm,

ovate to oblong, tapering at base, subacute, fuga-
ceous. Leaves 7.5-11 by 3.5-7 cm, ovate, entirely

glabrous, lustrous, + coriaceous; base obtuse;

acumen to 8 mm long; nerves 8-11 pairs, slightly

raised beneath, strongly curved, at c. 60°-70° at the

base; with or without 1-3 pairs of small basal

domatia; midrib narrow, depressed above, sharply

prominent beneath. Petiole 1.2-1.8 cm long. Panicle

to 8 cm long, terminal or axillary, terete, shortly buff

pubescent; singly branched. Flower bud to 14by 5mm,

ovoid. Calyx lobes deltoid, subequal,subacute, den-

sely buff pubescent outside, glabrous within. Petals



1982] 539DIPTEROCARPACEAE(AshtOn)

linear, sparsely pubescent on parts exposed in bud.

Stamens 15, of3 lengths; filaments tapering gradually;
anther subglobose; appendage to connective short,

becoming reflexed. Ovary and stytopodium narrowly
conical, the former densely shortly cream pubescent,
the latter more coarsely so; style c. j length of ovary

and stylopodium, glabrous. Fruit calyx sparsely
pubescent towards apex, more densely so towards

base; 3 longer lobes to 8 by 1 cm, spatulate,obtuse, to

8 mm broad above the to 9 by 9 mm expanded saccate

base; 2 shorter lobes to 3 by 0.5 cm, linear, similar at

base. Nut to 12 by 8 mm, ovoid, densely shortly buff

pubescent; style remnant to 2 mm long, short, acute.

Distr. Malesia: Malaya (Selangor), E. Sumatra

(Labuan Batu, Bengkalis, Palembang, Siak), Kari-

mun, Banka, Borneo (Lower Kapuas in West Borneo,
S.E. Borneo to Sampit, Sarawak and Brunei to W.

Sabah).

Ecol. Local, sometimes common, in Mixed Peat

Swamp forest, at sea level (one record at 900 m).
Vern. Mĕranti bunga (Malaya, Sumatra),

m. daun kalus

, in. kail.

(Sumatra), kĕlĕpak (S.E. Borneo),
lintang, bangkirai (Sampit), mĕranti lilin (Sarawak).

148. Shorea argentifolia Sym. Gard. Bull. Sing. 17

(1960) 489; Browne, For. Trees Sarawak & Brunei

(1955) 187; Ashton, Man. Dipt. Brun. (1964) 179, f.

16; ibid. Suppl. (1968) 105; Meijer & Wood, Sabah

For. Rec. 5 (1964) 98, f. 12.

Medium-sized or large buttressed tree. Young twig,

panicle, leaf bud, stipule (both surfaces), petiole, leaf

beneath and midrib above shortly evenly densely

persistently pink-gold velutinate. Twig c. 2 by 1 mm 0

apically, compressed when young, becoming terete,

slender, rugulose, glabrous; stipule scars c. 1.5 mm

long, short, thin, horizontal, obscure. Bud c. 4 by 2.5

mm, ovoid, slightly compressed, subacute. Stipule to

20 by 7 mm, not at first caducous, oblong-hastate,

acute, base subcordate. Leaves 6-11 by 2.5-4.5 cm,

oblong-lanceolate, thinly coriaceous; base obtuse;

acumen c. 5 mm long; nerves c. 20-25 pairs, with

prominent short secondary nerves, dense, curved

towards the margin, at c. 66°-70°; tertiary nerves

slender, densely scalariform, at c. 90
c

; midrib narrow

and slightly depressed above, prominent and terete

beneath;petiole 8-10 mm long, short, rugose. Panicle

to 12cm long, terminal or axillary, compressed; singly

branched, the branchlets short, compact, bearing to 6

distichous flowers; bracteoles to 8 by 3.5 mm, oblong-

elliptic, obtuse, caducous. Flower bud to 6 by 3 mm,

ovoid, subacute. Calyx ± patent, densely pubescent

outside, glabrous within; 3 outer lobes ovate-deltoid,

obtuse; 2 inner lobes c. j as long, ovate, subacute.

Petals pink, oblong, obtuse, densely pale golden

pubescent on parts exposed in bud, hardly connate at

base. Stamens 15, the 5 inner almost twice as long as

the others, reaching the base of the style; filaments

tapering gradually; anthers subglobose;appendageto

connective short, becomingreflexed. Ovary and stylo-

podium pyriform, shortly pubescent; style as long as

ovary, glabrous. Fruit calyx shortly pubescent; 3

longer lobes to 7.5 by 1.2 cm, narrowly spatulate,

narrowly obtuse, 3-4 mm broad above the to 7 by 6

mm ovate thin saccate base; 2 shorter lobes, 10-30 by
1.5 mm, unequal, linear, similar at base. Nut to 1.4 by

0.9 cm, ovoid, shortly buff pubescent; style remnant

tapering, c. 2.5 mm long.
Distr. Malesia: N.E. Borneo (Rejang valley north-

eastwards to Sabah and Nunukan).

Ecol. Locally frequent in Mixed Dipterocarp for-

est, especially on clay soils on undulating land and in

valleys, below 600 m.

Vern. Sĕraya daun mas (Sabah),
binatoh

mĕranti binatoh,

(Sar.), sĕnkajang (Iban), mĕrangan (Brun.).

149. Shorea uliginosa Foxw. Mai. For. Rec. 10 (1932)

210, 277; BURK. Diet. (1935) 2023; ASHTON, Gard.

Bull. Sing. 22 (1967) 294; Man. Dipt. Brun. Suppl.

(1968) 121, f. 15. Shorea sp. Foxw. Mai. For. Rec.

3 (1927) 36. S. rugosa (non Heim) Sym. Gard. Bull.

S. S. 7(1933) 132,jp.p. quoadspec. Malay.-S. rugosa

var. uliginosa SYM. Gard. Bull. S. S. 10 (1939) 372;

Mai. For. Rec. 16 (1943) 91, f. 38; ANDERSON, Gard.

Bull. Sing. 20(1963) 159.

Large buttressed tree with dark fissured bark. Twig,
leaf bud, stipule outside, petiole and leaf beneath

densely shortly pale chocolate-brown scabrid tomen-

tose, stipule within, midrib and nerves above evenly

so; leaf above puberulentor glabrescent. Twig 3-4 mm

0 apically, terete, at first prominently ribbed by the

decurrent lateral petiolar bundles, becoming

smooth; stipule scars short, pale, horizontal. BudXo 6

by 4 mm, ovoid, subacute, compressed. Stipule to 14

by 5 mm, elliptic, subacute. Leaves 12-22by6-12cm,

medium-sized to large, elliptic-oblong, somewhat

chartaceous,prominentlyboat-shapedwith the lower

surface concave; base broadly cuneate to subcordate;

acumen to 1 cm long, acute; nerves 16-21 pairs,

prominent beneath, at 50°-70° except at the base,

tertiary nerves scalariform, at 90° to the nerves;

midrib evident but depressed above, prominent

beneath;petiole 2.2-3.2 cm long, stout, terete. Panicle

to 16 cm long, terminal or axillary, ribbed, densely
chocolate-brown scabrid tomentose; doubly

branched, branchlets bearing to 6 + distichous

flowers; bracteoles to 3 by 2 mm, elliptic, subacute,

pubescent outside, glabrouswithin, fugaceous. Flower

bud to 5 by 3 mm, small, ellipsoid. Sepals densely

pubescent on parts exposed in bud, ovate, acute, the 2

inner smaller than the 3 outer, thinner towards

margin, flanged at base. Petals pale yellow, elliptic-

lanceolate, densely pubescent on parts exposed in

bud. Stamens 15, in 3 unequal verticils; filaments

compressed, slender, tapering; anthers small, subglo-

bose; appendage to connective about as long as

anther, becoming reflexed with anther at anthesis.

Ovary and stylopodium conical, densely pubescent;

style filiform,glabrous, slender, as long as ovary and

stylopodium. Fruit pedicel to 1 mm long, short. Fruit

calyxcalyx persistently sericeous towards base, otherwise

glabrescent; 2 longer lobes to 6 by 1.2 cm, spatulate,
obtuse, to 4 mm broad above the to 5 by 4 mm elliptic
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slightly thickened saccate base; 2 shorter lobes to 2 cm

long, linear, similar at base. Nut to 8 by 6 mm, ovoid,

acute, densely buff pubescent.

Distr. Malesia: Malaya (Perak, Selangor), E.

Sumatra (Labuan Batu, Bengkalis, Palembang, In-

dragiri, Asahan), Karimun, Banka, W. Borneo (Sam-

pit, Sukadana, Lower Kapuas and Sarawak west of

the Baram).

Ecol. Mixed Peat Swamp forest, locally abundant.

Uses. Important as a source of dark red meranti

timber.

Vern. Mĕranti sĕngkawang, m. s. mèrah,sĕngkaw-

ang, m. gajah, m. bahru, m. sĕkam, siput mĕlantai

(Malaya), mĕranti segar, m. kait kait, m. daun lèbar

(Sumatra), sĕraya (Banka), mĕranti lang (Borneo),

lanan buaya (Sampit), mĕrantibuaya, m. paya (Sar-

awak), pĕrawan buaya (Iban).

150. Shorea rugosa Heim, Bull. Mens. Soc. Linn.

Paris 2 (1891) 973; Brandis, J. Linn. Soc. Bot. 31

(1895) 96; Merr. En. Born. (1921) 406; Sym. Gard.

Bull. S. S. 7 (1933) 132, pi. 35; Ashton, Man. Dipt.

Brun. (1964) 218, f. 16; ibid. Suppl. (1968)118; Meijer

& Wood, Sabah For. Rec. 5 (1964) 144. —
S. verrucu-

losa DYER ex BRANDIS, J. Linn. Soc. Bot. 31 (1895) 96,

nom. in syn. S. almon (non Foxw.) BROWNE, For.

Trees Sarawak & Brunei (1955) 150.

Medium-sized or large buttressed tree with dark

fissured bark. Young twig, panicle, bud, stipule
outside, petiole and nervation beneath densely persis-

tently purplish brown scabrid tomentose; stipule

inside, midrib above and leaf beneath shortly evenly

so. Twig to 2.5 mm 0 apically, ribbed at first,

becoming terete, rugulose; stipule scars 2 mm long at

first, 0.5 mm thick, pale, slightly descending,falcate or

horizontal, obscured by tomentum. Bud 4-6 by 3-5

mm, ovoid, subacute. Stipule to 14 by 5 mm, oblong-Stipule to 14 by 5 mm, oblong-

elliptic, subacute. Leaf9-17 by 4-9 cm. oblong-ovate

to oblong-obovate; base obtuse; acumen to 9 mm

long, broad; margin frequently somewhat revolute;

nerves variable, 14-19 pairs, slightly curved, promi-

nent beneath, at 60 c-75'; tertiary nerves scalariform,

slightly diagonal to nerves; midrib terete and promi-
nent beneath, evident but somewhatdepressed above;

petiole 1.3-2.3 cm long. Panicle to 12 cm long,

terminal or axillary, lax, terete or slightly compressed;
regularly alternatively singly or doubly branched,
branchlets bearing to 6 distichous flowers; bracteoles

to 4 by 3 mm, + elliptic, subacute, pubescent outside,

glabrous within, fugaceous. Flower bud to 7 by 4 mm,

broadly ovoid. Calyx densely rust-brown pubescent

on parts exposed in bud; lobes subequal, ovate; 3

outer lobes obtuse, 2 inner acute to subacuminate.

Petals yellow, oblong, obtuse, densely long gold-

brown pubescent on parts exposed in bud. Stamens

15,the 5 inner somewhat longer and reaching the style

apex; filaments much twisted, tapering gradually;

anthers subglobose; appendage to connective very

short, becoming reflexed. Ovary and stylopodium

conical, denselypale grey pubescent in the distal half,

glabrous at base; style short, cylindrical, glabrous.

Fruit calyx shortly sparsely fulvous-brown to buff

pubescent; 3 longer lobes to 10.5 by 2.5 cm, spatulate,

narrowly obtuse, to 4-7 mm broad above the to 1.4 by
1 cm elliptic to ovate saccate thickened base; 2 shorter

lobes subequal, to 5 by 0.4 cm, linear, acute, similar at

base. Nut to 2.3 by 1.5 cm, ovoid, persistently shortly

evenly buff fulvous pubescent; style remnant acute.

Distr. Malesia: Borneo (Puruktjau and Lower

Dayak in S. Borneo. Melawi in W. Borneo, W.

Sarawak to S.W. Sabah).

Ecol. Local on leached yellow and occasionally

white sandy soils in Mixed Dipterocarp forest and its

ecotone with Heath forest below 400 m, subcoastal.

Note. Some collections from South and South-

East Borneo bear larger leaves and closely resemble S.

furfuracea MIQ. (q.v.) a Sumatran species that may

prove, when flowers are collected, to be conspecific.

151. Shorea leprosula MlQ. Sum. (1860) 487, 191;

Ann. Mus. Bot. Lugd.-Bat. 3 (1867) 84; DC. Prod. 16,

2 (1868) 631; Walp. Ann. 7 (1868) 379; Scheff. Nat.

Tijd. N. I. 31 (1870) 349; Dyer, Fl. Br. Ind. 1 (1874)

305; Burck,Ann. Jard. Bot. Btzg 6 (1887) 215; King.

J. R. As. Soc. Beng. Sc. 62, 2 (1893) 110; Brandis, J.

Linn. Soc. Bot. 31 (1895) 100; Ridl. Agr. Bull. Str. &

F.M.S. 1 (1901) 55; Becc. For. Born. (1902) 570, 571;

Heyne, Nutt. PI. ed. 1, 3 (1917) 304; Burk. J. Str. Br.

R. As. Soc. 76 (1917) 161, fig.; ibid. 79 (1918) 41; ibid.

81 (1920) 75, fig.; MERR. En. Born. (1921) 405; RIDL.

Fl. Mai. Pen. 1 (1922) 222; BAKER /. J. Bot. 68,Suppl.

(1924) 11; THORENAAR, Med. Proefst. Boschw. 16

(1926) 117, t. 20; HEYNE, Nutt. PI. ed. 2 (1927) 1122;
Foxw. Mai. For. Rec. 3 (1927) 26, 3 pi.; SLOOT. in

Merr. PI. Elm. Born. (1929) 203; EDWARDS, Mai. For.

Rec. 9 (1931) 144; Foxw. Mai. For. Rec. 10 (1932)

220; DESCH, Mai. For. Rec. 12 (1936) 43, pi. 7, f. 1;

ibid. 14(1941)36,pi.15,f. 1\ibid. 15(1941) 136, pi. 40.

f. 1, pi. 43, f. 3; Sym. Mai. For. Rec. 16 (1943)75, f. 38,

46,47; Sloot. Bull. Bot. Gard. Btzg III, 18 (1949)262,

f. 14; Browne, For. Trees Sarawak & Brunei (1955)

110; Backer & Bakh. / Fl. Java 1 (1963) 331;

Ashton, Man. Dipt. Brun. (1964) 193, f. 16; ibid.

Suppl. (1968) 110; Meuer & Wood, Sabah For. Rec. 5

(1964)110.—Hopea ? maranti MIQ. Sum. ( 1 860) 489,

192; DC. Prod. 16, 2 (1868) 635; WALP. Ann. 7 (1868)

379; HEYNE, Nutt. PI. ed. 2 (1927) 1122. — S. maranti

Burck, Ann. Jard. Bot. Btzg 6 (1887) 217; King,J. R.

As. Soc. Beng. Sc. 62, 2 (1893) 120; Brandis, J. Linn.

Soc. Bot. 31 (1895) 101; Heyne, Nutt. PI. ed. 1, 3

(1917) 306; ibid. ed. 2 (1927) 1122. —S. astrosticta

Scort. ex Foxw. Mai. For. Rec. 10 (1932) 220, nom.

in syn.

Large buttressed tree. Twig, panicle, leaf bud,

stipule, petiole and nervation beneath persistently

evenly densely shortly pale buffpubescent. Twigc. 1.5

mm 0 apically, terete, ridged when young, much

branched, slender, becoming glabrous, smooth; sti-

pule scars short, horizontal, obscure. Bud 3-5 by 2-3

mm, compressed, broadly ovoid, subacute. Stipule to

10 by 3.5 mm, oblong to broadly hastate, obtuse,

fugaceous. Leaves 8-14 by 3.5-5.5 cm, elliptic to
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ovate, thinly coriaceous, cream below in mature trees;

base obtuse or broadly cuneate; acumen short, to 8

mm long; nerves 12-15 pairs, slender, curved towards

margin, set at c. 40°-55°; tertiary nerves very slender,

densely scalariform, obscure except in young trees;

midrib narrow and depressed above and prominent
beneath, in youngtrees beset from the base up more or

less its length with lines of small, pale, scale-like

domatia occasionally extending also on the nerves;

petiole 1.0-1.5 cm long. Panicle to 14 cm long;
terminal or axillary, terete, lax, slender, sparsely or

densely evenly persistently pale brown to cream

pubescent; regularly singly, rarely doubly, branched,

branchlets short, bearing to 12 + secund flowers;
bracteoles to 3 by 2 mm, elliptic, obtuse, shortly

pubescent, fugaceous. Flower bud to 6 by 3 mm,

fusiform, subacute. Calyx densely pale brown pubes-

cent outside, glabrouswithin; 3 outer lobes narrowly

ovate, obtuse; 2 inner lobes broadly ovate, shorter,

shortly acuminate. Petals pale yellow, narrowly

oblong, densely pale yellowish grey pubescent on

parts exposed in bud. Stamens 15, the inner 5 twice as

long as the others and reaching half the length of the

style; filaments long, tapering gradually; anthers

subglobose;appendageto connective short, becoming
reflexed. Ovary and stylopodium ovoid, glabrous;style

filiform, twice as long as ovary and stylopodium,

glabrous. Fruit calyx glabrescent or persistently

shortly pubescent at base; 3 longer lobes to 10 by 2 cm,

spatulate, obtuse, c. 5 mm broad above the to 8 by 6

mm thickened elliptic shallowly saccate base; 2

shorter lobes to 5.5 by 0.3 cm, unequal, similarly

saccate at base. Nut to 2 by 1.3 cm, ovoid, densely pale

buff pubescent; style remnant c. 2 mm long, tapering,
acute.

Distr. Thailand (Pattani) and in Malesia: Malaya

(excluding seasonal areas), Sumatra, Banka, Billiton,

Borneo.

Ecol. Common, often abundant, on deepclay soils

in Mixed Dipterocarp forest below 700 m.

Vern. Mĕranti tĕmbaga, m. bĕtul, m. bunga, m.

lampong, m. tĕmak, m. hijau, m. sabut, m. kait kait

(Malaya, Sumatra), m. sĕpang (Palembang), lampong

(Kutei), pĕrawan lop (Sarawak), sĕraya tĕmbaga
(Sabah), kontoi (Melawi), lĕntang(Sampit) and many

others.

152. Shorea platycarpa HEIM, Bull. Mens. Soc. Linn.

Paris 2 (1891) 956; BRANDIS, J. Linn. Soc. Bot. 31

(1895) 94; BECC. For. Born. (1902) 510; MERR. En.

Born. (1921) 406; SYM. Gard. Bull. S. S. 7 (1933) 133,

pi. 36; Mai. For. Rec. 16(1943) 88, f. 38,53; BROWNE,
For. Trees Sarawak & Brunei (1955) 142; ANDERSON,
Gard. Bull. Sing. 20 (1963) 159; ASHTON, Man. Dipt.

Brun. (1964)211; ibid. Suppl. (1968) 115. .S. lepro-

sula (non Miq.) Boerl. Cat. Hort. Bog. 2 (1899)
110.— S. palustris RJDL. Fl. Mai. Pen. 1 (1922) 224;

Foxw. Mai. For. Rec. 3 (1927) 381; ibid. 10 (1932)

212; BURK. Diet. (1935) 2019. Fig. 106 B-83.

Large buttressed tree. Young twig, panicle, bud and

petiole denselyshortly persistently rust-brown scabrid

pubescent, sparsely so on stipule, midrib above and

leaf beneath, glabrescent on leaf above. Twig c. 3 mm

0 apically, stout, ridged, verrucose; stipule scars

short, narrow, ascending, obscure. Bud 4-6 by 3.5-5

mm, broadly ovoid, obtuse. Stipule to 10 by 6 mm.Stipule to 10 by 6 mm,

ovate, subacute. Leaves 9-17 by 5.5-10 cm, medium-

sized to large, elliptic-oblong or broadly ovate, thinly

coriaceous; base obtuse; acumento 1 cm long, short,

broad;nerves 16-20 pairs, close, straight, curved near

margin, with or without scale-like axillary domatia

(without in old trees); tertiary nerves distant, scalari-

form, slender but distinct, slightly diagonal to nerves;

midrib broad, terete beneath, narrow yet hardly

depressedabove; petiole 1.5-2 cm long, stout. Panicle

to 9 cm long, terminal or axillary, ribbed, straight,

densely shortly persistently rust-brown scabrid pubes-
cent; singly or doubly branched; bracteoles to 4 by 3

mm, broadly ovate, acute, densely shortly pubescent

outside, glabrous within. Flower bud to 3 by 4 mm,

ellipsoid-ovoid, obtuse. Calyx densely pubescent out-

side, glabrouswithin; 3 outer lobes ovate, obtuse, c. 2

x length of 2 inner lobes; inner lobes broadly ovate,

prominently caudate. Petals pale yellow, narrowly

lanceolate, densely pubescent on parts exposed in

bud. Stamens 15, in 3 unequal verticils, the longest

almost as long as the ovary; filaments compressed,

tapering gradually; anthers subglobose;appendageto

connective as long as anther, becoming reflexed.

Ovary and stylopodium glabrescent, narrowly ovoid;

style as long as ovary and stylopodium, filiform,

glabrous. Fruit subsessile, calyx shortly persistently

pubescent towards base, otherwise glabrescent; 2

longer lobes to 6.5 by 1.2 cm, narrowly spatulate,

narrowly obtuse, to 4 mm broad above the to 5 by 4

mm elliptic slightly thickened saccate base; 2 shorter

lobes to 2 cm long, linear,similar at base. Nut to 8 by 6

mm, ovoid, densely buff pubescent; style remnant

short, acute.

Distr. Malesia: Malaya (both coasts), Sumatra

(Palembang,Siak), Banka, Billiton, Borneo (except E.

Sabah).

Ecol. Locally common, widespread, in Mixed Peat

Swamp forests.

Vern. Mĕranti paya, m. kait kait, m. segar

(Malaya).

Note. With close affinities to S. leprosula of the

lowland forests.

153. Shorea curtisii DYER ex KING, J. R. Soc. Beng.

Sc. 62, 2 (1893) 111; BRUHL & KING, Ann. R. Bot.

Gard. Calc. 5, 2 (1896) 152, t. 185; ASHTON, Gard.

Bull. Sing. 31 (1978) 48.

a. ssp. curtisii.
— Brandis, J. Linn. Soc. Bot. 31(1895)

101;" Ridl. Agr. Bull. Str. & F.M.S. 1 (1901) 58; Fl.

Mai. Pen. 1 (1922) 223; Heyne,Nutt. PI. ed. 1,3 (1917)

299; ibid. ed. 2 (1927) 1116; Burk. J. Str. Br. R. As.

Soc. 81 (1920) 71, fig.; Foxw. Mai. For. Rec. 1 (1921)

78; ibid. 3 (1927) 39; ibid. 10(1932)226;Burk. Diet.

(1935) 2009; Corner, Wayside Trees 1 (1940) 213;

Sym. Mai. For. Rec. 16 (1943) 67, f. 38, 40, 41;
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Browne, For. Trees Sarawak & Brunei (1955) 147;

Ashton, Man. Dipt. Brim. (1964) 185, f. 16, pi. 45

(habit,bark); ibid. Suppl. (1968) 106; Meijer & Wood,

Sabah For. Rec. 5 (1964) 103; Burgess, F.R.I. Res.

Pamphlet 66 (1975). — Fig. 6, 112, 113.

Large buttressed tree. Young twig, panicle, leaf

bud, stipule outside (glabrescent within)petiole, and

midrib and nerves beneath densely shortly evenly

caducous pale pink-brown to grey puberulent. Twig c.

1.5 mm 0 apically, terete, much branched, slender,

becoming smooth, glabrous; stipule scars short,

cuneate, horizontal, obscure. Bud4-9 by 2.5-3.5 mm,

subacute, ovate to slightly falcate, slightly constricted

at base. Stipule to 10 by 4 mm, obtuse, slightly

constricted at base. Leaves 6-9 by 2.5-3.5 cm, ovate-

lanceolate, pale pink to grey lepidote beneath; base

broadly cuneate; acumen to 8 mm long, narrow;

nerves 9-11 pairs, curved, slender, hardly raised

beneath, at 50°-60 c ; tertiary nerves slender, densely

scalariform, obscure, diagonal to nerves; midrib

slender, prominently terete beneath, narrow

depressed above; petiole 1-1.3 cm long, slender.

Panicle to 6 cm long, terminal oraxillary, terete; singly

or doubly branched, branchlets short, bearing to 12

distichous flowers; bracteoles to 2.5 by 2 mm, sub-

acute, shortly pale grey pubescent outside, glabrous

within, fugaceous. Bud to 5 by 3 mm, ovoid, obtuse.

Calyx densely pale grey puberulent outside, glabrous

within; lobes ovate, 3 outer longer, narrow, obtuse; 2

inner broad, acuminate. Petals pale cream yellow

(Malaya) or deep crimson (Borneo), linear, obtuse,

connate at base, densely pubescent on parts exposed

in bud. Stamens 15, the outer 10 sometimes aborting,

the inner 5 longer, reaching the ovary apex; filaments

tapering gradually to the anther, markedly gibbous;

anther subglobose; appendageto connective short on

outer 10 stamens, rudimentary on inner 5, reflexed.

Ovary and stylopodium ovoid, densely pubescent

except at base; style short, broadening at the apex,

glabrous. Fruitpedicel c. 1 mm long, short. Fruit calyx

puberulent at base, otherwise glabrous; 3 longer lobes

to 7 by 1 crh, narrowly spatulate; apex narrowly

obtuse, tapering to c. 2.5 mm broad above the to 6by 5

mm ovate shallowly saccate thickened base; 2 shorter

lobes to 4 by 0.3 cm, unequal, linear, similarly

expanded at base. Nut to 1.2 by 0.9 cm, ovoid,

tapering to a short 1 mm long apiculus, shortly

densely pale buff pubescent.

Distr. Peninsular Thailand (Pattani) and in Male-

sia: Malaya, Sumatra (Singkep, Lingga), Borneo

(Rejang valley to S.W. Sabah).

Ecol. Deep dry soils on coastal hills; in Malaya

continuing up ridges and gregarious in Hill Diptero-

carp forests between 300-850 m. See for detailed

ecology Burgess (1975).

Uses. The major dark red meranti timber in

Malayan hills.

Vern. Sĕraya, s.sabu
t,
s.bukit, mĕranti lampong,m.

Sutra, m. sĕraya, penak lampong,bohor, jarang,mĕn-

tanam (Malaya), seraya (Riouw).

Note. Small groups of hybrid trees between this

species and S. leprosula exist on Bukit Timah, Singa-

pore and Bukit Lagong, Selangor; this subspecies may

have the same origin. The two species often occur

together at the margin of their respective ecological

ranges, and it is curious thatmorphologicallyinterme-

diate trees are not more common.

Fig. 112. Habit ofabig tree ofShorea curtisii DYER ex

KING. Note man at bottom left from tree, one tree

climber halfway up, one in fork of first branch.

Brunei, Labi Road (Photogr. ASHTON).
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b. ssp. grandis Ashton, Gard. Bull. Sing. 31 (1978)

48.— Shorea sp. B Sym. Mai. For. Rec. 16 (1943) 95.

Differingas follows: Twig c. 4 by 2 mm 0 apically,

compressed. Leaves 11-17 by 5-8 cm, elliptic;nerves

10-13 pairs; petiole 2-2.5 cm long.

Distr. Malesia: Malaya (Perak).

Ecol. As ssp. curtisii.

Vern. Sĕraya daun besar.

154. Shorea scabrida Sym. Gard. Bull. S. S. 8 (1935)

287, pi. 28; Browne, For. Trees Sarawak & Brunei

(1955) 143; Anderson, Gard. Bull. Sing. 20 (1963)

159; Ashton, Man. Dipt. Brun. (1964) 221, f. 16, pi.
58 (habit, stem-base); ibid. Suppl. (1968) 119;Meijer
& Wood, Sabah For. Rec. 5 (1964) 146.

Medium-sized tree. Young twig, panicle, leaf bud,
outside of stipule, midrib on both surfaces and

nervation beneath + persistently densely tawny-

brown scabrid pubescent. Twig c.brown scabrid pubescent. Twig c. 2 mm 0 apically,

much branched, terete, becoming smooth, glabrous;

stipule scars short, horizontal, obscure. Bud 2.5-5 by

1.5-3 mm, ovoid, compressed, obtuse. Stipule to 6 byStipule1.5-3 mm, ovoid, compressed, obtuse. Stipule1.5-3 mm, ovoid, compressed, obtuse. Stipule to 6 by
3 mm, oblong, obtuse, fugaceous. Leaves 5-9 by 3-5Leaves 5-9 by 3-5

cm, small, obovate or elliptic, coriaceous; bast

broadlycuneate, rarely obtuse; apex retuse, obtuse or

with to 5 mm long acumen; nerves 8-11 pairs, slightly

curved, at c. 25°-40°, rarely with domatia; tertiary

nerves slender, scalariform, diagonal to nerves; mid-

rib narrow and depressedabove,terete and prominent

beneath;petiole 9-11 mm long, short, rugose. Panicle

to 8 cm long, terminal or axillary, short, terete or

slightly compressed; singly, rarely doubly, branched,

branchlets short, rather irregular, bearing to 7 ±

distichous flowers; bracteoles to 3.5 by 2.5 mm, ovate,

subacute, shortly buff pubescent outside, glabrescent

within. Flower bud to 8 by 3.5 mm, lanceolate, obtuse.

CalyxCalyx densely pale buff pubescent outside, glabrous

within; 3 outer lobes deltoid to ovate, subacute; 2

inner lobes smaller, broadly ovate, subacuminate.

Petals cream, pink at base, lanceolate, acute, densely

pubescent on parts exposed in bud. Stamens 15, in 3

distinct verticils; filaments tapering gradually; anther

subglobose; appendages to connective slightly longer
than anther, the longest reaching to the base of the

style, becoming reflexed. Ovary and stylopodium

narrowly conical, densely pubescent except at the

base; style almost half length of ovary and stylopo-

dium, glabrous.Fruit calyx glabrescent; 3 longer lobes

to 7 by 1.5 cm, spatulate,c. 3 mm wide above the to 7

by 5 mm ovate saccate thickened base; 2 shorter lobes

to 3 by 0.3 cm, linear, similar at base. Nut to 10 by 8

mm, ovoid, shortly densely buff pubescent, shortly

apiculate.
Distr. Malesia: E. Sumatra (Lower Langkat,

Langsa, Lingga), Borneo.

Ecol. Local in fresh water swamp forest on shallow

peat overlying sand, and on skeletal sandy soil on

ridges and plateaux, in Heath forest and Mixed

Dipterocarp forest.

Vern. Kulap daun, mĕranti tembalang, m. pepak

lantai, pĕngĕrawan (W. Borneo), lanan lutung,

l.
tĕmbaga (S.E. Borneo), bangkirai lutung (S.E. Bor-

neo), sĕraya lop (Sabah), mĕranti tĕlur (Kedayan), m.

lop (Sarawak).

Notes. A variable species with several local eco-

types varying principally in leaf shape and persistence

and evenness of tomentum.

Doubtfully distinct from S. retusa; apparently
intermediate forms occur in S.E. Borneo (sterile

collections).

155. Shorea revoluta Ashton, Gard. Bull. Sing. 19

(1962) 304, pi. 26; Man. Dipt. Brun. (1964) 215, f. 16;

ibid. Suppl. (1968) 117; Meijer & Wood, Sabah For.

Rec. 5 (1964) 142.

Medium-sized tree. Twig, panicle, leaf bud, stipule

outside (pubescent within)and petiole densely shortly

Fig. 113. Trunk-base of DYER ex KING,
with V-shaped fissure bark. Brunei (Photogr.

ASHTON).

Shorea curtisii
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pale brown to fulvous somewhat scabrid pubescent;

nervation beneath and midrib above more sparsely so,

glabrescent. Twig c. 2-3 mm 0 apically, at first slightly

ribbed and compressed, becoming terete, stout,

smooth, glabrous: stipule scars to 2 mm long at first,

horizontal, narrow, obscure. Bud 4-7 by 3-5 mm,

ovoid, compressed, subacute. Stipuleovoid, compressed, subacute. Stipule to 1.5by 0.7 cm,

elliptic to oblong, obtuse. Leaves 10-15 by 5.5-10 cm,

ovate, coriaceous, lustrous; base obtuse to subcor-

date; acumen to 1.5cm long, narrow; margin revolute:

nerves 9-12 pairs, curved, prominent beneath, well

spaced, at to 90
=

at the base and down to 45° towards

the apex, with small glabrous axillary domatia; ter-

tiary nerves slender, scalariform, diagonal to nerves;

midrib narrow and slightly depressed above, promi-

nent beneath;petiole 1.3-1.5 cm long. Panicle to 22 cm

DYER ex BRANDIS amidst the common bertam palm,Fig. 114. Hill dipterocarp forest with Shorea ovata

Malaya (Photogr. WYATT-SMITH, 1948).Eugeissona triste.
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long, singly or doubly branched, terminal or axillary,

straight. Flower bud to 7 by 4 mm. Sepals narrowly

deltoid-ovate, subacute, pubescent on parts exposed

in bud, the inner 2 smaller than the outer 3. Petals

lanceolate, hispid on parts exposed in bud. Stamens

15, in 3 unequal verticils; filaments slender, com-

pressed, tapering to the small subglobose anthers;

appendage to connective slender, short, as long as

anther, anthers and appendages becoming reflexed.

Ovary and stylopodium narrowly conical, densely

pubescent; style slender, filiform,glabrous, c. \ length

of ovary and stylopodium. Fruit pedicel to 1.5 cm

long. Calyx puberulent; 3 longer lobes to 7.5 by 1.3

cm, narrow, spatulate, obtuse, c. 3 mm broad above

the c. 6 by 5 mm ovate thickened saccate base; 2

shorter lobes to 3.5 by 0.2 cm, subequal, linear, acute,

similar at base. Nut to 1.5 by 0.8 cm, ovoid, pale buff

pubescent; style remnant c. 1.5 mm long, tapering.

Distr. Malesia: Borneo (N.E. Sarawak, Brunei,

S.W. Sabah).

Ecol. Local, Heath forest on terraces and sand-

stone plateaux to 1200 m.

Vern. Mĕranti kĕrangas (Sarawak), sĕraya daun

tajam (Sabah).

156. Shorea ovata Dyer ex Brandis, J. Linn. Soc.

Bot. 31 (1895) 91; Merr. En. Born. (1921) 406; Sym.

Gard. Bull. S. S. 7 (1933) 140, pi.40; Mai. For. Rec. 16

(1943) 82, f. 38, 50; Browne, For. Trees Sarawak &

Brunei (1955) 148; Ashton, Man. Dipt. Brun. (1964)

230, f. 16; ibid. Suppl. (1968) 112; Meijer & Wood,

Sabah For. Rec. 5 (1964) 127, pi. 8A. — S. parvifolia
(non Dyer) King, J. R. As. Soc. Beng. Sc. 62, 2 (1893)

112, p.p.; Foxw. Mai. For. Rec. 10 (1932) 199. S.

plagataFoxw.Philip. J. Sc. 13(1918)Bot. 192; ibid. 67

(1938) 308.S. agsaboensis W.L. STERN, Brittonia

17 (1965) 36, f. 1-2; Roto, Pterocarpus 3 (1977) 70,

fig. Fig. 114.

Small or medium-sized tree. Young twig, panicle,

leaf bud, stipule (both surfaces), petiole, midrib above

and leaf beneath densely persistently evenly ochra-

ceous to rust pubescent, scabrid on raceme and

nervation beneath. Twig c. 1 mm 0 apically, slender,
much branched, terete, becoming smooth, glabrous;

stipule scars c. 1 mm long, thin, slightly descending.

Bud 3-6 by 1.5-3 mm, ovoid,obtuse. Stipuleto 13 by 5

mm, ovate, subacute, fugaceous. Leaves 4-8 by

2.5-4.5 cm, small, coriaceous, broadly ovate; base

subequal to equal, obtuse; acumen to 1 cm long,

narrow; margin slightly revolute; nerves 8-10 pairs,

curved, prominent beneath, at c. 50°-70°, with (in

Borneo) small pilose axillary domatia; tertiary nerves

slender, densely scalariform, set diagonally to the

nerves; midrib slightly depressed above;petiole 1-1.3

cm long. Panicle to 11 cm long, terminal or axillary,

terete or slightly compressed; singly or doubly

branched, branchlets to 3 cm long, bearing to 8 +

distichous flowers; bracteoles to 3.5 by 2 mm, oblong,

obtuse, sparsely puberulent outside, glabrescent

within. Flower bud to 6 by 2.5 mm, ovoid, subacute.

Calyx densely golden-brownpubescent outside, gla-

brescent within; 3 outer lobes narrowly ovate, acu-

minate; 2 inner shorter, broader, more acuminate;

petals pale pink with cream margin, lanceolate,

obtuse, pubescent on parts exposed in bud, loosely

connate on falling. Stamens of 3 lengths, the outer 5

often aborting, the inner 5 about twice their length;

filaments tapering gradually; anthers subglobose,

narrower apically; appendage to connective short,

becoming reflexed. Ovary ovoid, with a band of hairs

at the apex, otherwise glabrous, tapering into the

rather short glabrous style. Fruit calyx glabrescent, +

persistently puberulent at base; 3 longer lobes to 5.5

by 1 cm, spatulate,obtuse, to4mm broad above the to

7 by 6 mm ovate shallowly saccate thickened base; 2

shorter lobes to 3 by 0.3 cm, subequal, linear,similarly

saccate at base. Nut to 11 by 8 mm, broadly ovoid,

tapering, shortly evenly densely buffpubescent; style
remnant to 2.5 mm long, acute.

Distr. Malesia: Malaya, Sumatra (W. coast:

Tapanuli, Sibolga to Painan, Bangkinang; P.

Musala), Borneo (Kapuas hinterland, Sarawak to

S.W. Sabah, S.E. Borneo), Philippines (Mindanao).

Ecol. Sandy soils on coastal hills (especially in

Borneo); inland ridgesto 1500 m (especially in Malaya
and Sumatra).

Vern. Mĕranti sarang punai bukit (Malaya), man-

dirawan (Sumatra), sĕraya punaibukit (Sabah).
Notes. Formerly I pointed out (Gard. Bull. Sing.

31, 1978,47) that S. plagata and S. agsaboensis(from

Mindanao) represented the same species and referred

these names to S. pauciflora, owing to the leaf shape
and 8 pairs of nerves, pointing out, however, that the

Philippineplants differed in the usually small leaf-size

and the usual but not consistent presence of small

axillary domatia up to themidrib. I also indicated that

flowers would be needed for confirmation. J. P. Rojo

has now collected and described (1977, I.e.) these

flowers (Rojo 292, Agusan del Norte, Mindanao)and

correctly pointed out that they place the species in a

different section, Mutica, S. pauciflora being in sect.

Brachypterae. Rojo's excellent field description

alludes to the fissured bark and bluish-red corolla,

pink at the base. This matches Shorea sect./subsect.

Mutica, while the descriptionof the corolla is distinc-

tive and clearly matches that of S. ovata, in which the

leaves also bear 8 pairs of nerves and pubescent

axillary domatia. Though not closely resembling the

leaves ofS. ovata asit occursin Borneo, the Philippine

specimens so much resemble specimens from Sumatra

and West Malaysia, that 1 am convinced of their

conspecificy. This conclusion is strengthened by

Rojo's comment that it is in Mindanao a species of

high ridges, exactly as is S. ovata, except in northern

Borneo where it spreads down onto sandy soils in the

lowlands.

157. Shorea rubra Ashton, Gard. Bull. Sing. 19

(1962) 309, pi. 28; Man. Dipt. Bran. (1964) 217, f. 16;
ibid. Suppl. (1968) 118; Meuer & Wood, Sabah For.

Rec. 5 (1964) 144.

Medium-sized or large buttressed tree with dark
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bark. Twig, panicle, bud, stipule (both surfaces,

shorter within), petiole, midrib above and leaf

beneath densely persistently deep rufous-brown sca-

brid pubescent. Twig to 1.5 mm 0 apically, terete,

much branched, becoming smooth; stipule scars c. 1

mm long, short, narrow, descending.Bud4-7 by

mm, compressed, ovoid, broadly acute. Stipule to 16

by 5 mm, hastate, subacute. Leaves 8-13 by 4-7.5 cm,

broadly ovate, thinly coriaceous; base obtuse; acumen

to 1.3 cm long; margin narrowly revolute; nerves

11-13 pairs, prominent beneath, curved distally, at

40"-50°; tertiary nerves slender, densely scalariform,

diagonal to nerves; midrib prominently terete

beneath, narrow and shallowly depressed above;

petiole 1-1.4 cm long. Panicle to 14 cm long, terminal

or axillary, terete, rather straight and ridged; singly or

doubly regularly branched, branchlets short, com-

pact, bearing to5 distichous flowers;bracteoles to 4by

3.5 mm, broadly ovate, subacute, imbricate round the

bud, shortly pale buff pubescent outside, more spar-

sely so within. Flower bud to 7 by 4 mm, ellipsoid to

subglobose, obtuse. Calyx densely pale grey pubes-

cent outside, glabrous within; 3 outer lobes deltoid-

ovate, obtuse; 2 inner lobes smaller, broadly ovate,

acute. Petals pale yellow, narrowly oblong, subacute,

shortly pubescent on parts exposed in bud. Stamens

15, of 3 lengths, the inner 5 being almost twice as long

as the others; filaments of outer 10 tapering gradually

to anther, filaments of inner 5 oblong, broad, tapering

abruptly distally; anthers subglobose; appendage to

connective shorter than anther, becoming slightly

reflexed. Ovary and stylopodium ovoid-conical, den-

sely pubescent except at the base; style shorter than

ovary, glabrous. Fruit calyx sparsely puberulent,

glabrescent; 3 longer lobes to 11 by 1.6 cm, narrowly

spatulate, obtuse, to 5 mm broad above the to 8 by 6

mm deeply saccate thickened base; 3 shorter lobes to

4.5 by 0.4 cm, subequal linear, acute, similarly

expanded at base. Nut to 10 by 9 mm, broadly ovoid,

shortly densely evenly pale buff pubescent. Style

remnant to 2 mm long, tapering.

Distr. Malesia: Northern Borneo (West Borneo;

Rejang valley to West Sabah and Tawau).

Ecol. Uncommon, on sandy clay soils on low hills

and ridges to 1350 m.

Vern. Mĕranti mèrah kesumba (Brun.).

158. Shorea dasyphylla Foxw. Mai. For. Rec. 10

(1932) 224, pi. 18; Burk. Diet. (1935) 2010; Sym. Mai.

For. Rec. 16 (1943) 69, f. 38, 42; Browne, For. Trees

Sarawak & Brunei (1955) 138; Ashton, Man. Dipt.

Brun. Suppl. (1968) 106, f. 13.

Medium-sized or large buttressed tree. Twigs, buds,

stipules, petioles, leaf beneath and midrib above

densely persistently shortly scabrid golden-brown

pubescent, leaf above puberulent. Twig c. 2 mm 0

towards apices, terete; stipule scars short, obscure.

Bud to 3 by 2 mm, ovoid, obtuse. Stipules to 6 by 4

mm, broadly ovate, obtuse, caducous. Leaves 7-14 by

3-6 cm, ovate to elliptic, coriaceous, margin some-

what revolute; base obtuse or broadly cuneate;

acumen to 1 cm long, slender; nerves 11-15 pairs,

prominentbeneath, at 50°-65°; tertiary nerves scalari-

form. elevated beneath; midrib + depressed above,

prominently terete, striated, beneath; petiole 12-15

mm long. Panicle to 8 cm long, terminal or axillary,

terete or ribbed, densely persistently shortly golden-
brown scabrid pubescent; singly branched, branchlets

to 1 cm long, bearing to 4 flowers; bracteoles to 3 by 2

mm, elliptic, obtuse, pubescent, caducous. Flower bud

to4 by 3 mm, ovoid. Calyx densely pubescent outside,

sparsely so within; 3 outer lobes deltoid-ovate,2 inner

lobes smaller, broadly ovate. Petals cream-yellow,

oblong,obtuse, densely pubescent on parts exposed in

bud. Stamens 15, of 3 lengths, the inner 5 about twice

the length of the others; filaments taperinggradually

to the subglobose anthers; appendages to connective

short, slender, becoming reflexed. Ovary and stylopo-

dium ovoid to conical, densely pubescent; style shorter

than ovary, glabrous. Fruit pedicel to 2 mm long.

Calyx glabrescent; 3 longer lobes to 9 by 1.3 cm,

narrowly spatulate, subacute, c. 4 mm broad above

the to 8 by 6 mm ovate saccate thickened base; 2

shorter lobes to 40 by 4 mm, linear, similar at base.

Nut to 18 by 9 mm, ovoid, shortly evenly buff

pubescent, shortly apiculate.

Distr. Malesia: Malaya (excluding seasonal area).

Sumatra (Palembang north to Langkat and Labuan

Batu in east), Borneo (Sarawak west of the Lupar).

Ecol. Scattered in Mixed Dipterocarp forest on

well drained flat land and low hills and occasionally to

1000 m.

Vern. Mĕrantibatu, m. tĕmbaga, m. sarang punai,

m. sabut (Mai.), m. gambong,m. sabut, kĕtuho andilan

(Sumatra).

159. Shorea parvifolia Dyer, Fl. Br. Ind. 1 (1874) 305;

King, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 112 ,p.p.;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 92, p.p.;
RlDL.

Agr. Bull. Str. & F. M. S. 1 (1901) 57; Fl. Mai. Pen. 1

(1922) 224; Burk. J. Str. Br. As. Soc. 81 (1921) 517;

Heyne, Nutt. PI. ed. 1, 3 (1917) 306; ibid. ed. 2(1927)

1123; Foxw. Mai. For. Rec. 3 (1927) 31; Sloot. in

Merr. PI. Elm. Born. (1929) 203; Edwards, Mai. For.

Rec. 9(1931) 146; Sym. Gard. Bull. S. S. 7(1933) 137,

pi. 39; Mai. For. Rec. 16 (1943) 85, f. 37C, 38, 51;

Browne, For. Trees Sarawak & Brunei (1955) 141;

Ashton, Gard. Bull. Sing. 20 (1963) 278; Man. Dipt.

Brun. (1964) 206, f. 16; ibid. Suppl. (1968) 113; Meijer

& Wood, Sabah For. Rec. 5 (1964) 128, f. lc.

a. ssp. parvifolia. — S. scutulata KING, J. R. As. Soc.

Beng. Sc. 62,2 (1893) 110; BRANDIS, J. Linn. Soc. Bot.

31 (1895) 102; BURK. J. Str. Br. R. As. Soc. 81 (1920)

71, fig.; RIDL. Fl. Mai. Pen. 1 (1922) 222; Foxw. Mai.

For. Rec. 10 (1932) 201; BURK. Diet. (1935)

2022. — S. gentilis PARIJS in Fedde, Rep. 33 (1933)

244.

Large tree. Young twig, panicle, leaf bud, stipule,

petiole and midrib above shortly evenly persistently

pale brown pubescent or glabrous, otherwise gla-
brous. Twig c. 2 ram 0 apically, terete, much

branched, becoming glabrous, smooth; stipule scars
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short, inconspicuous. Bud 4-7 by 3-5 mm. ovoid,

compressed, obtuse. Stipule to 12 by 4 mm, oblong to

ovate, obtuse. Leaves 5-9 by 2.5-5 cm, broadly ovate,

thinly coriaceous, base obtuse or cordate with occa-

sionally a pair of large pale scale-like domatia;

acumento 1 cm long, margin slightly revolute; nerves

10-13 pairs, slightly curved, slender, hardly elevated

beneath; tertiary nerves slender, closely scalariform

diagonal to nerves, midrib narrow and depressed

above; petiole 1-1.5 cm long. Panicle to 12 cm long,

terminal or axillary, slender, terete or slightly com-

pressed; regularly singly, rarely doubly, branched,

branchlets short, compact, bearing to 8 ± secund

flowers; bracteoles to 6 by 3 mm, elliptic-oblong,

obtuse, shortly sparsely pale buff pubescent. Bud to 1

by 5 mm, broadly ovoid to subglobose, obtuse. Calyx

densely pubescent outside, glabrous within; 3 outer

lobes deltoid-ovate; 2 inner lobes smaller, broadly

ovate, acute, thin at base. Petals cream suffused with

pink at base, oblong, obtuse, shortly pubescent on

parts exposed in bud. Stamens 15, of 3 lengths, the 5

inner about twice length of others; filaments tapering

gradually; anther subglobose; appendage to connec-

tive short, slender, becoming reflexed. Ovary and

stylopodium ovoid to conical, densely pubescent

except at base; style shorter than ovary, glabrous.

Fruit calyx shortly sparsely pale brown pubescent; 3

longer lobes to 9by 1.5cm, thin, spatulate, obtuse. c. 4

mm broad above the c. 5.5 by 5 mm elliptic thickened

saccate base; 2 shorter lobes to 3.5 by 0.2 cm, linear,

subequal, similarly saccate at base. Nut to 14by 7 mm,

ovoid, shortly buffpubescent, style remnantc. 2.5 mm

long, tapering, acute.

Distr. Thailand (Pattani) and in Malesia: Malaya,

Sumatra, P. Musala, Borneo.

Ecol. Perhaps the commonest dipterocarp in the

region, on clay soils on hills below 800 m.

Uses. A very important timber tree, the main

source of light red meranti.

Vern. Mĕranti sarang punai, m. bunga,

m. daun halus, i

m. samak,

m. choh, m. lĕmĕsa bung (Malaya), m.

sabut, m. kapala tupai, tambong sawa (Sumatra),

sawangputeh, awangbelah (Mahakam),pongapipit,p.

payur, p. bahaya (Melawi), lampung,l. nasi, l. tĕmbaga

(Kutei),kontoi, k. burong (W. Borneo),merangan, m.

nasi (Nunukan), dangar siak, d. burau (Murut),

pĕrawan lop (Iban), etc.

b. ssp. velutinata Ashton, Gard. Bull. Sing. 20 (1963)
278.

Differingas follows: Leaves 6-11 by 3.5-6 cm, ovate

or elliptic; base obtuse or cuneate; nerves stoutly

prominent evenly sparsely scabrid pubescent,

beneath; margin often narrowly revolute.

Distr. Malesia: Malaya (E. Pahang, E. Johore),

Sumatra, Borneo.

Ecol. As ssp. parvifolia but mainly near the coast.

10. Section Ovalis

AsHTON,Gard. Bull. Sing. 20(1963)268; Man. Dipt. Brun. (1964) 117.

Red Meranti \

Shorea,

group,S. ovalis subgroup, Sym. Mai. For. Rec. 16 (1943) 58. — Fig.
115.

Flower buds broadly ovoid, obtuse; corolla as in sect. Rubella; stamens 50-70;

filaments very long, filiform, folded in bud; anthers subglobose, with 4 pollen

sacs; appendage to connective vestigial; ovary and stylopodium narrowly conical,

densely pubescent; style short. Stipules, bracts and bracteoles subpersistent. Leaf

tertiary nervation scalariform; midrib obscure and depressed above. Bark surface

deeply V-section fissured. Woodas in sect. Brachypterae.
Distr. Malesia: Sumatra, Malaya, Borneo. Monotypic.

Fig. 115. Flower details in Shorea sect. Ovalis ASH-

TON. — S. ovalis (KORTH.) BL. A. Bud, B1. outer

sepal, B2. inner sepal, C. stamens and pistil, all x 10

(SAN 19266).
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160. Shorea ovalis (KORTH.) BL. MUS. Bot. Lugd.-

Bat. 2 (1852) 33; WALP. Ann. 4 (1857) 338; MIQ. Fl.

Ind. Bat. 1, 2 (1859) 503; DC. Prod. 16, 2 (1968)

631— Fig. 115-118.

KEY TO THE SUBSPECIES

1. Leaves oblong-ovate, + bent upwards along the

midrib, base obtuse.

2. Twig and nervation and lamina beneath +

shortly scabrid pink-brown pubescent

a. ssp. ovalis

2. Twig and nervation beneath rufous tufted tomen-

tose, lamina beneath glabrous, lustrous

b. ssp. sarawakensis

1. Leaves oblong-obovate, boat-shaped with the

lower surface concave; base cuneate

c. ssp. sericea

a. ssp. ovalis. — Burck, Ann. Jard. Bot. Btzg 6 (1887)

219;~Brandis, J. Linn. Soc. Bot. 31 (1895) 103; Merr.

En. Born. (1921) 406; Sym. Gard. Bull. S. S. 10(1939)

370; Mai. For. Rec. 16 (1943) 80, f. 37B, 38, 49;

Browne, For. Trees Sarawak & Brunei (1955) 132;

Ashton, Gard. Bull. Sing. 20 (1963) 274; Meijer &

Wood, Sabah For. Rec. 5 (1954) 125, f. lb, pi.

8b.— Dilleniacea ? nervosa WALL. Cat. (1832) 6635,

nomen.— Vatica ovalis KORTH. Kruidk. (1841) 73;

WALP. Rep. 5 (1845) 127; DC. Prod. 16, 2 (1868)

623. — Vatica eximia MIQ. Sum. (1861) 486; DC.

Prod. 16, 2 (1868) 623; WALP. Ann. 7 (1868)

378. — Vatica sublacunosa Miq. Sum. (1861)486, 191;
DC. Prod. 16, 2 (1868) 623; Walp. Ann. 7 (1868)
378.—Hopea aspera DE VRIESE, Minyak Tengkaw-

ang (1861) 28. S. eximia SCHEFF. Nat. Tijd. N. I. 31

(1870) 349; BURCK, Ann. Jard. Bot. Btzg6(1887)218,

incl. var. angustifolia BURCK; KING, J. R. As. Soc.

Beng. Sc. 62, 2 (1893) 121; HEYNE, Nutt. PI. ed. 2

(1927) 1116; SYM. Gard. Bull. S. S. 7 (1933) 143, pi.
43. S. sublacunosa SCHEFF. Nat. Tijd. N. I. 31

(1870) 350; HEYNE, Nutt. PI. ed. 2 (1927) 1116. 5.

furfuracea (non Miq.) Brandis, J. Linn. Soc. Bot. 31

(1895) 98, p.p.; Sloot. ex Heyne, Nutt. PI. ed. 1,3

(1917) 299; Ridl. Fl. Mai. Pen. 1 (1922) 232,

p.p.— Fig. 116, 117.

Large tree. Twig, petiole, nervation beneath, leaf

undersurface, midrib above, panicle and parts of

perianth exposed in bud densely persistently pink-

brown scabrid pubescent.
-

Twig to 3 mm 0 apically,

stout, terete, becoming smooth; stipule scars cuneate,

c. 2 mm long, slightly ascending. Bud to 8 by 6 mm,

ovoid, obtuse. Stipule to 13 by 7 mm, ovate, acute,

prominently nerved, abruptly constricted at base,

subpersistent. Leaves to 10-18 by 3-7 cm, oblong or

narrowly ovate, attenuate, coriaceous; base obtuse;

acumen to 8 mm long, narrow; margin ± revolute;

nerves (20-)22-25 pairs, dense, prominent beneath,

curved, set at 55°-70°; tertiary nerves distinct, scalari-

form, at 90° to nerves; midrib prominently terete

beneath, shallowly depressed above; petiole 7-9 mm

long. Panicle to 18 cm long, terminal or axillary,

Fig. 116. Shorea ovalis (KORTH.) BL. a. Young inflorescence,b. fruit, c. nut, all x ½ (a bb. 20237, b-cssp. ovalis.

SAN 16474).
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terete; singlyor doublyregularly branched, branchlets

short, compact, bearingto 8 flowers;bracteoles to 8 by

6 mm, broadly elliptic, obtuse, tightly cupped round

the buds, pink-brown pubescent outside, glabrous

within, falling at anthesis. Flower bud to 5 mm long,

broadly ovoid to globose. Calyx densely golden-

brown pubescent outside, glabrous within; 3 outer

lobes narrowly ovate, acuminate; 2 inner lobes

shorter, subacute. Petals cream with a pink tinge

towards base, ovate, obtuse, densely pubescent on

parts exposed in bud. Stamens 50-70, of varying

lengths, the innermost almost twice as long asthe style

and almost as long as the petals; filaments filiform,

much twisted and folded in bud; anthers elliptic to

oblong, the cells rather narrow; appendageto connec-

tive short, vestigial. Ovary and stylopodium narrowly

conical, densely shortly pubescent in the distal half,

glabrous at base; style short, cylindrical, glabrous.

Fruit calyx puberulent; 3 longer lobes to 11 by 1.4 cm,

spatulate, narrowly obtuse, to 7 mm broad above the

to 12 by 9 mm elliptic shallowly saccate slightly

thickened base; 2 shorter lobes to 6 by 0.4 cm, linear.

similar at base. Nut to 2.2 by 1.3 cm, shortly evenly

densely rufous pubescent; style remnant to 2.5 mm

long, tapering, acute.

Distr. Malesia: Malaya (Penang, E. coast), Singa-

pore, E. Sumatra (Indragiri),Banka, Billiton, Borneo

(E. Sabah and Indonesian Borneo).
Ecol. Scattered in lowland Mixed Dipterocarp

forest, usuallyin moist places in valleys and low-lying

ground, to 500 m.

Vern. Mĕranti kepong, kepong labu, k. segar

(Malaya), mĕranti mèrah, m. sabut (Sumatra), lam-

pong, l. rasa, l. mĕrambung (E. Borneo), damar

salĕmsung, d. putang, mĕsĕlurang (S.E. Borneo),

sĕbong gunung putèh (E. Kutei), tahan lĕtup (Lower

Dayak).

b. ssp. sarawakensis Ashton, Gard. Bull. Sing. 20

(1963) 275; Man. Dipt. Brun. (1964) 202, f. 19; ibid.

Suppl. (1968) 111.

Defining characters: Twigs prominently rufous

tufted tomentose, tufts to 3 mm long; leaf nervation

beneath, petiole and panicle shortly sparsely so;

Shoot of 3 m high sapling, x ½ (SAN 19446).ssp. ovalis.Fig. 117. Shorea ovalis (KORTH.) BL.
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Fig. 118. Shorea ovalis (KORTH.) BL. Forest relict tree in Trengganu (Photogr. CORNER, 1935).
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lamina beneath glabrous, lustrous. Leaves 12-17 by
2-4.5 cm, narrowly oblong, margin prominently

revolute, base obtuse, nerves at 55°-65°.

Distr. Malesia: Borneo (Sarawak and W. Sabah).
Ecol. As ssp. ovalis.

c. ssp. sericea (DYER) ASHTON, Gard. Bull. Sing. 20

(1963) 255. S. sericea Dyer, Fl. Br. Ind. 1 (1874)

306; King, J. R. As. Soc. Beng. Sc. 62, 2 (1893) 111;

Brandis, J. Linn. Soc. Bot. 31 (1895) 101, p.p.;

BRANDIS & GILG in E. & P. Pfl. Fam. ed. 1, 3,6(1895)

267; RIDL. Agr. Bull. Str. & F.M.S. 1 (1901) 58;

HEYNE, Nutt. PI. ed. 1, 3 (1917) 308; BURK. J. Str. Br.

R. As. Soc. 81 (1920) 73, fig.; Foxw. Mai. For. Rec. 1

(1921) 80; MERR. En. Born. (1921)406; RIDL. Fl. Mai.

Pen. 1 (1922) 223; HEYNE, Nutt. PI. ed. 2 (1927) 1116;
Foxw. Mai. For. Rec. 3 (1927)33; SLOOT. in Merr. PI.

Elm. Born. (1929) 204; Foxw. Mai. For. Rec. 8 (1930)

23; EDWARDS, Mai. For. Rec. 9 (1931) 147; Foxw.

ibid. 10 (1932) 229; BURK. Diet. (1935) 2022. S.

fusca BURCK, Ann. Jard. Bot. Btzg 6 (1887) 207;

BRANDIS, J. Linn. Soc. Bot. 31 (1895) 83. S. rigida

Brandis in Hook./. Ic. PI. (1895) t. 2402; J. Linn. Soc.

Bot. 31 (1895) 102; Ridl. Agr. Bull. Str. & F.M.S. 1

(1901) 58; Heyne, Nutt. PI. ed. 1, 3 (1917) 306; Burk.

J. Str. Br. R. As. Soc. 76 (1917) 164, fig.; ibid. 81(1920)

73; Ridl. Fl. Mai. Pen. 1 (1922) 223; Heyne, Nutt. PI.

ed. 2 (1927) 1124; Foxw. Mai. For. Rec. 3 (1927) 33.

Defining characters: Twigs and leaves beneath +

shortly evenly pink-brown pubescent. Leaves 14-22

by 4-10 cm, broadly oblong or obovate, deeply

boat-shaped with the lower surface concave, base

cuneate, nerves at 50°-55°.

Distr. Malesia: Malaya, S. Sumatra (Angkola,

Bangkinang and Djambi southwards), Banka, Billi-

ton.

Ecol. As ssp. ovalis.

Vern. As ssp. ovalis; also kujung, kalup, kĕlukung
daun (Sumatra).

Note. This subspecies is known to be tetraploid

and to reproduce largely apomictically through

adventive polyembryony (Kaur C.S.. Nature 271,

1978. 440).

Insufficiently known

Flowers are unknown from the followingthree species

which can therefore not be placed in a section with

certainty.

161. Shorea carapae Ashton, Gard. Bull. Sing. 22

(1967)294, pi. 39; Man. Dipt. Brun. Suppl. (1968) 105,

f. 13.

Medium-sized tree with pale flaky bark. Twig, leaf

bud, stipule and petiole persistently densely evenly
buff sericeous, nervation and midrib above sparsely

so. Twig c. 3 by 2 mm 0 apically, compressed, drying

rugose at first, becoming terete, smooth; stipule scar

prominent, almost amplexicaul. Bud c. 7 by 2 mm,

lanceolate,acute. Stipule to 25 by 20 mm, oblong-lan-

ceolate, subacute, caducous. Leaves 14-18 by 7-10

cm, broadlyovate, elliptic, coriaceous; base obtuse to

cordate; acumen short, broad; nerves 11-13 pairs,

stout, prominent beneath, at 50°-70
c

; tertiary nerves

slender, densely scalariform, unraised; midrib

applanate to somewhat depressed above, prominent

beneath; petiole 23-35 mm long, terete. Flowers

unknown. Panicle to 15 cm long, terminal or axillary,

terete, smooth or rugulose, denselyshortly evenly pale

buffpubescent, singly branched; bracteoles to 16 by 5

mm, lanceolate, acute, densely pubescent outside,

sparsely so within. Fruit calyx and pedicel sparsely

evenly buff pubescent. Pedicel short, stout. 3 longer

calyx lobes to 7 by 1.5cm, spatulate,subacute, c. 5 mm

broad above the to 6 by 5 mm ovate saccate thickened

base; 2 shorter lobes to 25 by 3 mm, linear, similar at

base. Nut to 10 by 7 mm, ovoid, glabrous, acute.

Distr. Malesia: Borneo (Central Sarawak, W.

Kutei).

Ecol. Volcanic plateaux at 800-1200 m; locally

abundant.

Vern. Awangjangut (Kutei),abang uloh (Kenyah).

Note. Bark and wood characters suggest that this

species belongs to sect. Brachypterae.

162. Shorea furfuracea Miq. Sum. (1861) 488, 191;

Walp. Ann. 7 (1868) 379; Burck, Ann. Jard. Bot.

Btzg 6 (1887) 219; Brandis, J. Linn. Soc. Bot. 31

(1895) 98, p.p.\ Heyne, Nutt. PI. ed. 1, 3 (1917)
299.— S. purpurea DC. Prod. 16, 2 (1868) 632,

sphalm.
Medium-sized or large tree, up to 50 m. Twigs,

buds, stipules, petioles, leaves beneath and midrib

above densely persistently pale chocolate-brown sca-

brid pubescent. Twigs c. 2 mm 0 apically, much

branched, terete, becoming smooth. Buds to 3 by 2

mm, ovoid, acute. Stipules to6 by 4mm, ovate, acute,

fugaceous. Leaves 6-13 by 2.5-6 cm, ovate-oblong,

thinly coriaceous; base obtuse; apex shortly acu-

minate (more prominently so in young trees); nerves

14-17 pairs,slender but prominentbeneath,obscurely

depressed above, at 65°-75°, with short intermediate

secondaries in young trees; tertiary nerves densely
scabriform, distinct and elevated beneath; midrib

prominent beneath, evident but + depressed above;

petiole 9-14 mm long, rather slender. Flower and fruit
unknown.

Distr. Malesia: Sumatra (Atjeh, Ophir, Sibolga; P.

Musala).
Ecol. Mixed primary forest, up to 400 m.

Vern. Mĕranti tĕrutung, P. Musala, m. udang, m.

bunga, Sibolga,habungbanio, suantan hambang, Sum.

W. coast, kĕtrahan silang, Atjeh.
Note. There are similarities in leaves and buds with

S. dasyphylla and S. rugosa of sect. Mutica,but also

with S. scaberrima of sect. Brachypterae.

163. Shorea pallidifoliaASHTON, Gard. Bull. Sing. 22

(1967)296, pi. 41; Man. Dipt. Brun. Suppl. (1968) 113,
f. 14.

Small to medium-sized tree with V-section fissured

bark. Twigs, buds, stipule, petiole and nervation
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beneath persistently pale yellowish brown scabrid

pubescent, lamina beneath very shortly denselypersis-

tently ocherous scabrid pubescent. Twig c. 6 by 3 mm

0 towards apex, stout, compressed and ribbed at first,

becoming terete; stipule scars c. 2 mm long, horizon-

tal, prominent. Bud to 10 by 8 mm, broadly ovoid-

conical, compressed. Stipule to 7 by 5 mm, oblong,

obtuse. Leaves 13-22 by 7-13 cm, broadly oblongto

ovate or obovate, thickly coriaceous; base obtuse or

subcordate; acumen short; nerves 12-19 pairs, ob-

scureabove, prominentbeneath,arched, at 110
c

at the

base, 45
c

-70° near the apex; tertiary nerves slender,

hardly elevated, densely scalariform; midrib obscure

and depressed above, prominent beneath; petiole

2-3.5 cm long, stout, dryingrugose. Panicle to 15 cm

long, compressed and prominently angled, axillary,

rarely terminal;singly or doublybranched, branchlets

to 3 cm long, bearing to 6 distichous flowers; brac-

teoles to 4 by 3 mm, elliptic, obtuse, shortly evenly

pubescent outside, glabrouswithin, caducous. Flower

bud to 6 by 3 mm, ellipsoid. Sepalspubescent onparts

exposed in bud; outer 3 deltoid, acute, inner 2 ovate,

smaller and thinner at margin than outer 3. Petals

elliptic, pubescent on parts exposed in bud; outer 3

deltoid, acute, inner 2 ovate, smaller and thinner at

margin than outer 3. Stamens unknown. Ovary ovoid,

glabrous; style filiform, glabrous, somewhat longer

than ovary. Fruit pedicel and calyx shortly sparsely

evenly pubescent. Pedicel c. 1 mm long and 0, small. 3

longer calyx lobes to 7 by 1.5 cm, broadly spatulate,

obtuse, c. 7 mm broad above the to 10 by 8 mm

broadly ovate saccate somewhat thickened base; 2

shorter lobes to 4by 0.3 cm, linear,similar but smaller

at base. Nut to 12 by 9 mm, ovoid, shortly apiculate,
densely shortly pale buff pubescent.

Distr. Malesia: N.W. Borneo (W. and Central

Sarawak).

Ecol. Rare, on podsols in Heath forest at low

altitude.

Note. The shape of the ovary, as well as fruit, bark

and wood characters, suggested that this species

belongs to sect./subsect. Mutica.

Dubious

Caryolobis indica GAERTN. Fruct. 1 (1789) 215, t.

XLV.

GAERTNER based this genus on a fruit in the Leyden
Botanical Institute, said to have come from Ceylon,
with the vernacular name berelie. It was mostly

reduced to the genus Doonai Thw., possibly inpart due

to the fact that a common name forDoona in Ceylon is

beraliya dun. Unfortunately its type could not be

traced in the Leiden carpologica.

The fruit figured seems not to agree with that of

Shorea sect. Doona, for this is characterized by the

extremely unequal cotyledons, oneof which is minute

and acicular, whereas the picture shows two equal

cotyledons. The description is too poor, and in

absence oftype material unidentifiable in Dipterocar-

paceae.

Excluded

Cotylelobiopsis beccariana HEIM, Rech. Dipt. (1892)

125; BRANDIS, J. Linn. Soc. Bot. 31 (1895) 116; MERR.

En. Born. (1921)408; SLOOT. Bull. Jard. Bot. Btzg III,

10(1929) 395.

HEIM based this monotypic genus on a BECCARI

specimen consisting of sterile material only, the

number of which he did not cite. HEIM annotated

many of his types at Kew, but BRANDIS, who conjec-

tured that BECCARI 467 was the type, was clearly

unsure from which it may be guessed that this

specimen, now lost, was not annotated. The Florence

duplicate of this number fits HEIM'S description, and

represents the fallen leaflets of the Leguminosae

Pseudosindora palustris SYM. Proc. Linn. Soc. 155th

sess. (1944) 285; the specimen, mounted with another

of the same species numbered 3468, is quoted by DE

WIT when he made his new combination Copaifera

palustris (SYM.) DE WIT (Webbia 9, 1954,462).HEIM'S

detailed description of leaf morphology, and espe-

cially petiole anatomy, conforms with that of this

species and he noted that the latter was atypical of

Dipterocarpaceae. HEIM'S genus and species antedates

that of SYMINGTON. Nevertheless the Paris duplicate
of BECCARI 467, now also lost, was referred to

Cotylelobium melanoxylon (Hook. /.) PIERRE by the

latter (Fl. For. Coch. 3, 1889, t. 235). There must

therefore remain some question as to the real identity

of the Kew duplicate of BECCARI 467, which anyway

cannot with certainty be accepted as the holotype of

Cotylelobiopsis. Until refound this name must be

regarded as doubtful.


