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I n a study on the var iat ion of Polistes and other Vespidae, K . Z i m m e r m a n n 

(Zeitschr. M o r p h . Oek. T i e r e , 22, 1931, pp. 173-230) concluded that the 

variat ion of the I n d o - A u s t r a l i a n Eumenes arcuatus ( F a b r i c i u s ) d i f fers i n a 

remarkable way f r o m that of several E u r o p e a n species of wasps. 

T h e geographic var iat ion of the palaearctic Polistes, Odynerus and Eume­

nes was found to be strongly influenced by external factors: black pigments 

increase i n cold and h u m i d environments, whereas the yel low pigments do­

minate i n hot and d r y areas. A c c o r d i n g to Z i m m e r m a n n , there is considerable 

indiv idual var iat ion i n this respect i n the palaearctic region, and no constant 

geographic races have developed here. O n the other hand, the I n d o - A u s t r a l i a n 

Eumenes arcuatus occurs i n a number of clearly separated geographic races 

i n w h i c h no influence of cl imatic factors on the distr ibut ion of the black and 

yel low pigments is recognizable. 

Z i m m e r m a n n distinguished twelve subspecies of E. arcuatus, a l l d i f f e r i n g 

i n colour characters; some of these are widely distributed, others inhabit only 

a restricted area. Some overlapping of the areas of d istr ibut ion was said to 

occur : the Ceylonese flavopicta was recorded as "vereinzelt auf Sumatra u n d 

J a v a " (where this f o r m certainly does not o c c u r ! ) ; the Javanese blanchardi 

was recorded f r o m Sumatra ( incorrect ly ! ) and the Saleyer Islands; i n the 

latter locality it was therefore supposed to f ly together w i t h the black saley­

erensis, described by Z i m m e r m a n n f r o m these same islands. N e w B r i t a i n 

was said to harbour both typical arcuatus and the subsp. praslinius. 

Z i m m e r m a n n published a series of diagrams showing the di f ferent colour 

patterns of the various subspecies, and was the f irst author to dist inguish the 

f o r m inhabit ing continental South E a s t A s i a and Sumatra (subsp. continen­

tal Z i m m . ) f r o m the s imi lar ly coloured nominate race arcuatus f r o m N e w 

Guinea and N o r t h e r n A u s t r a l i a . Whereas several other colour forms are easily 

distinguished, the patterns of these two are so m u c h alike that they had always 

been confused by previous authors. Z i m m e r m a n n noted that the lateral spots 

on the second gastral sternite are large i n arcuatus, small or absent i n conti-

nentalis. 
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F o r some time I have considered Z i m m e r m a n ' s conception of this group 

of wasps as a single polytypic species to be a satisfactory w o r k i n g basis, even 

though evidently the supposed sympatric occurrence of some of the subspecies 

seems to point to the existence of more than one species. Some of the records 

involved, however, are undoubtedly due to incorrect labell ing, a common 

phenomenon i n old collections, and more reliable data were therefore urgently 

required. 

A s gradual ly more and more material of E. arcuatus and all ied wasps f r o m 

the I n d o ­ A u s t r a l i a n area could be examined, it became apparent that the 

problems of the relationships and the taxonomy of these insects are m u c h 

more complicated than Z i m m e r m a n n and some other authors had thought 

them to be. T h e "Eumenes arcuatus" of these workers was found to comprise 

a number of closely al l ied species, d i f f e r i n g not only i n colour, but also i n 

several hitherto overlooked structural characters. Some of these species are 

polytypic and widely distributed, others are restricted to certain islands or 

is land groups where they are very u n i f o r m l y coloured. 

T h e present paper is a revis ion of these forms; it proved desirable to 

include i n this study the previously described species E. curvatus Saussure 

and E. incola G i o r d a n i Soika , together w i t h some new species and subspecies. 

A considerable number of museums have contributed material to this 

study; they are l isted below, together w i t h the abbreviations used i n the text. 

B M = B r i t i s h M u s e u m ( N a t u r a l H i s t o r y ) , L o n d o n . 

C A S = C a l i f o r n i a A c a d e m y of Sciences, S a n Francisco . 

C S I R O = Commonweal th Scient i f ic and Industr ia l Research Organisat ion, 

D i v i s i o n of Entomology , Canberra , A . C. T . , A u s t r a l i a . 

E T H Z = Entomologisches Institut der Eidgenossischen Technischen H o c h ­

schule, Zürich. 

I R S N B = Institut R o y a l des Sciences Naturel les, Brussels . 

M A = Zoologisch M u s e u m , A m s t e r d a m . 

M C G = M u s e o C i v i c o d i S t o r i a Naturale , Genova. 

M C Z = M u s e u m of Comparat ive Zoology, H a r v a r d U n i v e r s i t y , Cambridge, 

M a s s . 

M H N G = Musée d ' H i s t o i r e Naturel le , Genève. 

M L = Ri jksmuseum van N a t u u r l i j k e H i s t o r i e , L e i d e n . 

M T — M u s e o d i Zoologia delia Università, T u r i n . 

M Z B = M u s e u m Zoologicum, Bogor , Indonesia. 

N M B = Naturhistorisches M u s e u m , Basel . 

Ν R S = N a t u r h i s t o r i s k a R i k s m u s e u m , Stockholm. 

O U M = O x f o r d U n i v e r s i t y M u s e u m , O x f o r d . 

U S N M = U n i t e d States N a t i o n a l M u s e u m , W a s h i n g t o n , D . C . 

Z M B = Zoologisches M u s e u m der H u m b o l d t Universität, B e r l i n . 
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I am very m u c h indebted to the authorities and the hymenopterists of these 

museums for their valuable assistance and cooperation. F u r t h e r m o r e I w i s h 

to thank D r . H e n r y K . Townes , A n n A r b o r , and D r . A . G i o r d a n i S o i k a , 

Venice , who k i n d l y al lowed me to study specimens f r o m their private col­

lections. 

T h e present paper deals w i t h the taxonomy and distr ibut ion of 51 species 

and subspecies of Eumenes. T h e numbers under w h i c h these forms are 

described are the same as those used i n f ig . 4 and i n the two accompanying 

maps, figs. 6 and 7. A discussion of the problem of the evolution of this 

complex i n the I n d o - A u s t r a l i a n area w i l l be published elsewhere. 

Some valuable characters for the determination of the species are f o u n d 

i n the shape of the anterior m a r g i n of the clypeus i n the females ( f ig . 4 ) , i n 

the shape of the gastral petiole ( f i g . 1), and i n the structure of the male geni­

talia, part icular ly the volsella (f igs. 1-3). T h e degree of the density and the 

coarseness of the puncturat ion of head and thorax ( i n c l u d i n g the propodeum) 

provides good characters i n several species, the variat ion ranging f r o m the 

sparsely and superf ic ia l ly punctate E. curvatus to such species as E. zimmer-

manni and E. zamenes w h i c h are more coarsely and densely punctate than 

most other species. T h e shape of the last antennal segment of the males is 

rather u n i f o r m throughout the group, but shows interesting deviations i n E. 

squalidus and E. incola. T h e transit ion between the dorsal and lateral areas 

of the propodeum is angular i n E. flavopictus, more or less rounded i n several 

other species. 

M a i n l y on the basis of the structure of the volsella of the male genitalia, 

the forms described below have been arranged as follows : 

A . D i g i t u s of volsella long and th in , base of volsella w i t h sparse pubescence 

(f igs. 2a-2d) (see map f ig . 6 ) . 

(1) Petiole of volsella thin (f igs. 2b-2d). T h o r a x oval ; gastral petiole 

not conspicuously narrowed behind the middle. B l a c k species w i t h 

dark wings. N r s . 1-9, group of E. curvatus. 

(2) Petiole of volsella thick ( f i g . 4a) . T h o r a x globular; gastral petiole 

narrowed behind the middle. B l a c k and yel low, or almost entirely 

black. N r s . 12-17, E. incola. 

Β. D i g i t u s of volsella wider , the base as a rule densely pubescent (f igs. 2e-2i, 

f ig . 3) (see map f i g . 7 ) . 

(1) Pubescence of base of volsella long and dense (f igs. 3a-3f) ; the 

digitus dorsally w i t h distinct blunt angle. A n t e r i o r m a r g i n of clypeus 
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of $ shallowly emarginate ( f i g . 4, nrs . 18-34). C o l o u r pattern var ia­

ble (see f ig . 7) . N r s . 18-33, -Ε. flavopictus, and no. 34, E. eremnus. 

(2) Pubescence of base of volsella short and dense (f igs . 3g, 3 h ) ; the 

digitus dorsal ly (on left hand side of f igure) w i t h blunt angle. A n ­

terior m a r g i n of clypeus of 9 more deeply emarginate ( f i g . 4, nrs . 

35-41). W i n g s usually w i t h strong yel low tinge. 

N r s . 35-41, E. arcuatus. 

(3) Pubescence of base of volsella variable ( f igs . 21-21); the digitus 

dorsal ly at most w i t h very blunt angle. A n t e r i o r m a r g i n of clypeus 

of female rather deeply emarginate ( f i g . 4, nrs . 41-46). B o d y black 

w i t h few yel low markings; wings w i t h yel low tinge. 

N r s . 42-47, group of E. fulvipennis. 

(4) Base of volsella w i t h few hairs on the lamina, but w i t h dense m a r ­

ginal fr inge ( f i g . 2e) . A n t e r i o r m a r g i n of clypeus of $ shallowly 

emarginate ( f i g . 4, no. 4 8 ) . N r s . 48 and 49, E. solomonis. 

T h e nrs. 10, 11, 50, and 51, could not be incorporated i n this arrangement, 

because the males of these species are not yet k n o w n . 

T h e f o l l o w i n g key is based on structural differences as w e l l as on colour 

characters; is does not represent relationships and is meant merely as a tool 

for the determination of the females, w h i c h are as a rule m u c h more numer­

ous i n collections than the males. M a l e s w h i c h cannot be associated w i t h 

females should be ident i f ied by examination of the genitalia; furthermore 

consultation of the key to the females, and of the figures 5-7 w i l l be useful 

for this purpose. 

Fig. ι. a Lateral view of first and second gastral segments of Eumenes viridipennis 
n. spec. ( $, holotype, Durian I., Riouw Is.) — b. do. of E. curvatus curvatus Saussure 
( $, Luzon, Philippine Is.) — c. do. of E. sciarus n. spec. ( 9-, Sumba) — d. and e. do. 
of E. squalidus n. spec. (9- $ resp., Mindanao) — f. dorsal view of gastral petiole of 
E. viridipennis n. spec. ( $, Durian I., Riouw Archipelago) — g. do. of E. sciarus n. spec. 
( $ , Sumba) — h. antennal segments 9-13 of E. fulvipennis fulvipennis Smith ( $ , Cele­
bes) — i. do. of E. rumphii n. spec, (holotype, $, Amboina) — j . dorsal view of male 
genitalia of E. flavopictus kalimantenus n. subsp. (Borneo) — k. E. flavopictus timorensis 
n. subsp. ($ , Timor), lateral view of aedeagus — 1. do., inner side of right paramere 
with volsella — m. E. incola zonites n. subsp. ( $ , Hollandia, New Guinea), lateral view 
of first and second gastral segments — n. do., dorsal view — o. do. ( £ , same locality), 

antennal segments 10-13. 
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F i g . 2. Volsel lae of various species of Eumenes (posterior end at top of f igures). 
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F i g - 3- Volsel lae of f ive subspecies of E. flavopictus, of E. erentnus, and of two sub­
species of E. arcmtus. 
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A r t i f i c i a l key to the females (species and subspecies), 

ι . T h o r a x short, almost globular, only slightly longer than it is wide i n 

front of the tegulae (6 1 5 ) ; humeral angles of pronotum distinctly 

tuberculate; propodeum rounded, the lateral areas punctate and nowhere 

distinctly separated f r o m the dorsal (posterior) area; gastral petiole, as 

seen i n prof i le , conspicuously swollen near the middle, i n dorsal v iew dis­

tinctly constricted behind the spiracles (f igs, i m and i n ) , the posterior 

part w i t h shallow, median, longitudinal groove; second gastral segment 

strongly constricted at the base. W i n g s w i t h pronounced golden or cop­

pery shine. L e n g t h (h . + th. + t. 1 + 2) : 16­20 m m . — N o r t h e r n 

A u s t r a l i a ; N e w G u i n e a and neighbouring islands. (E. incola G i o r d . Ska. , 

see f ig . 6 ) . 2 

— T h o r a x relatively longer (length : w i d t h i n front of the tegulae = 4 : 3 ) ; 

humeral angles of pronotum weakly indicated; lateral areas of propodeum 

usually more or less distinctly separated f r o m the dorsal area; gastral 

petiole more gradual ly w i d e n i n g f r o m base to apex; second gastral seg­

ment less strongly constricted anteriorly. W i n g s less shiny. General ly 

larger species. 7 

2. T h o r a x entirely black. (Gaster black, except for a n a r r o w yel low band 

at the apex of the petiole; legs black) . 3 

— T h o r a x w i t h several yel low markings . 4 

3. H e a d black, w i t h at most a small inter­antennal spot and small spots at 

the inner orbits pale yellow. — N o r t h e r n N e w Guinea. 

14. incola zonites n. subsp. 

— H e a d w i t h two rather large, subcircular, pre­ocellar spots (separated by a 

n a r r o w black l ine) a n d w i t h an almost equally large inter­antennal spot, 

w h i c h has the shape of a triangle w i t h the top point ing downwards; 

furthermore there are small yel low marks at inner and outer orbits. — 

M i s o o l I. 13. incola octomaculatus n. subsp. 

4. Gaster black, except for a yel low band at the apex of the petiole. L e g s 

black, outer side of femora and tibiae of the fore legs yellow. — V o g e l ­

kop, W e s t e r n N e w Guinea. 12. incola mauritsi n. subsp. 

— A t least the gastral tergites 2­4 w i t h yel low apical bands. A l s o the m i d 

and h i n d tibiae yel low on the outer side. 5 

5. Gastra l petiole w i t h two elongate yel low spots near the middle; the second 

gastral tergite w i t h two large yel low spots near the base. 6 

— F i r s t and second gastral tergites w i t h yel low apical band only. — East­

ern N e w Guinea. 15. incola incola G i o r d a n i S o i k a 

6. Gastra l tergites 2­5 of female w i t h yel low band. L a b r u m ( Î ) yellow. — 

K e i and A r u Is. 16. incola aruensis G i o r d a n i Soika 
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— Gastra l tergites 2-4 of female w i t h yel low apical band. L a b r u m ( ? ) black. 

Spots on second gastral tergite sl ightly smaller; wings somewhat darker. 

— Queensland. 17. incola teleporus n . subsp. 

7. T h o r a x almost entirely black, at most w i t h a short transverse l ine on 

pronotum and small markings at apex of propodeum. 8 

— T h o r a x w i t h several yel low, orange-yellow or red markings . 31 

8. Second and f o l l o w i n g gastral segments black. 9 

— Second a n d f o l l o w i n g g a s t r a l s e g m e n t s m a r k e d w i t h y e l l o w o r 

ochreous. 27 

9. W i n g s yel lowish, sometimes fuscous at base. 10 

— W i n g s fusco-hyaline to dark b r o w n , often w i t h bronzy or violet e f f u l ­

gence. 16 

10. B a s a l fourth of fore w i n g and nearly the basal hal f of the h i n d w i n g 

fuscous. M e s o s c u t u m d u l l , very densely punctate. Gastra l petiole entirely 

black. L a r g e f o r m ; length (h. + th. + t. 1 + 2 ) : 28 m m . — Celebes. 

I i . zamenes n . spec. 

— W i n g s either less extensively infuscated at base, or entirely yel lowish. 

Mesoscutum less densely punctate, at least anteriorly and i n the middle 

w i t h some flat interspaces. L e n g t h (h. + th. + t. 1 + 2 ) : 20-22 m m . 11 

11. Gastra l petiole w i t h two or three pairs of yel low spots, or w i t h only the 

basal spots. 12 

— Gastra l petiole entirely black, or w i t h only the median pair of spots ( i n 

the male also w i t h faint basal spots). 14 

12. Gastra l petiole w i t h two yel low spots at base (and w i t h or without spots 

i n the middle and at apex) . 13 

— Gastra l petiole w i t h two yel low spots i n the middle and two at apex. — 

B u r u . 46. perplexus S m i t h 

13. Gastra l petiole at least w i t h yel low spots at base and i n the middle, the 

apical spots often small or absent. — Celebes. 

42. fulvipennis fulvipennis S m i t h 

— Gastra l petiole w i t h the second pair of spots fa int ly indicated or absent. 

— Saleyer or Salajar Is. (subspecific value doubt fu l ) . 

43. fulvipennis saleyerensis Z i m m e r m a n n 

14. P r o n o t u m and upper part of mesopleura densely, somewhat rugosely 

punctate; the interspaces generally smaller than the punctures. Gastra l 

petiole black, or w i t h a pair of spots i n the middle. ( L o c a l i t y uncerta in) . 

44. fulvipennis niasanus Z i m m e r m a n n 

— P r o n o t u m and upper part of mesopleura less densely punctate; i f locally 

the punctures are arranged i n rows, there are always distinct interspaces 

between these rows. Gastra l petiole black. 15 
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15. P r o n o t u m sparsely punctate; a l l interspaces at least as large as the punc­

tures. W i n g s not infuscated at base. Gastra l petiole slender. A n t e n n a l 

hook of male abnormally swollen ( f i g . i i ) . — A m b o i n a . 

47. rumphii n . spec. 

— P r o n o t u m w i t h some punctures arranged i n short and i rregular rows. 

E x t r e m e base of wings infuscated. Gastra l petiole sl ightly thicker and 

more strongly curved than i n a l l other forms (f igs, i d , í e ) . A n t e n n a l 

hook of male normal . — M i n d a n a o . 45. squalidus n . spec. 

16. W i n g s fusco-hyaline, of the same colour as i n E. flavopictus blanchardi 

f r o m Java , or slightly darker. 17 

— W i n g s b r o w n to dark b r o w n , w i t h distinct bronzy or violaceous reflec­

tions. 20 

17. T h o r a x more coarsely punctate than i n E. flavopictus; scutellum sl ightly 

more convex. A black f o r m w i t h vestigial yel low markings on pronotum 

and apex of propodeum; i n the type the gastral petiole has two small 

subcircular yel low spots at the apex. — M a l a i t a , Solomon Is. 

49. solomonis malaitensis n . subsp. 

— T h o r a x less coarsely punctate; scutellum normal . Gastra l petiole black. 18 

18. T h e pale yel low lines at the inner orbits reach the middle of the eye-

emarginations. Sides of propodeum w i t h only a few indistinct and super-

Fig. 4. Anterior margin of the clypeus of 36 species and subspecies of Eumenes. The 
numbers correspond with those under which the forms are discussed in the text and 
under which they are figured on the maps, figs. 6 and 7. The method of measuring the 
depth of the emargination is shown under no. 37 : depth (a) : width (b) = 1 : 7. 

2. viridipennis — Durian I. 
3. violaceipennis — Java 
4. sciarus — Rua, Sumba 
5. wieneckei — Timor 
7. curvatus curvatus — Luzon 
8. — talaudensis — Talaud Is. 
9. — sangirensis — Sangir Is. 

10. zimmermanni — Palawan 
11. zamenes — Celebes 
18. flavopictus flavopictus — Ceylon 
19. — continentalis — Sumatra 
20. — formosanus — Formosa 
21. — andamanicus — Andaman Is. 
22. — nicobaricus — Nicobar Is. 
23. — simalurensis — Simalur 
25. — telonus — P. Telo 
26. — maidli — Siberut 
27. — engganensis — Enggano I. 

28. flavopictus kalimantenus — Borneo 
29. — aidrytus — Palawan 
30. — blanchardi — Java 
32. — timorensis — Timor 
33. — dammae — Kei Is. 
34. eremnus — Sumba 
35. arcuatus arcuatus — New Guinea 
36. — transilis — Misool 
37. — amboinensis — Saparua 
38. — buruanus — Buru 
40. — obiensis — Obi 
41. — praslinius — New Britain 
42. fulvipennis fulvipennis — Celebes 
45. squalidus — Mindanao 
46. perplexus — Buru 
48. solomonis — Guadalcanal 
50. pagdeni — Nggela 
51. transmarinus — Freycinet I. 





12 J . V A N D E R V E C H T 

f ic ia l punctures i n upper part. W i n g s w i t h ye l lowish reflections. L e n g t h 

(h. + th. + t. ι + 2 ) : 25 m m . — P h i l i p p i n e Islands. 

29. flavopictus aidrytus n . subsp. 

— H e r e belongs also a f o r m f r o m the B a w e a n Islands, the female of w h i c h 

is st i l l u n k n o w n . 31. flavopictus baweanus, n . subsp. 

— T h e pale yel low lines at the inner orbits end near the middle of the 

lower side of the eye-emarginations. 19 

19. Gastral petiole slender, gradually w i d e n i n g f r o m base to apex, the sides 

straight. — T i m o r . 5. wieneckei n . spec. 

— Gastral petiole w i t h the sides more strongly d iverg ing i n the basal than 

i n the apical part, the spiracles slightly, though bluntly, projecting. — 

Tenasser im; I n d o - C h i n a . 1. indosinensis n . spec. 

20. Mesoscutum dul l , densely punctate, the punctures large, but not very 

deep, each w i t h a small tubercle i n the centre of the flat bottom, the 

interspaces generally smaller than the punctures. 21 

— Mesoscutum shiny, the punctures smaller than the interspaces ( i n speci­

mens f r o m the Sangir Islands nearly as large) . 25 

21. P r o n o t u m , mesoscutum and mesopleura dul l and very densely punctate; 

on pronotum and mesopleura the n a r r o w interspaces show a tendency 

to r u n together into transverse ridges; the mesoscutum is almost reticu-

lately rugose, w i t h only a few flat interspaces i n the middle of the 

posterior half . M e d i a n part of clypeus w i t h distinct and rather large 

punctures, w h i c h are scattered i n the centre, but closer and also sl ightly 

coarser anteriorly, where they leave only a very n a r r o w m a r g i n impunc-

tate. (Poster ior face of propodeum densely and coarsely rugosely punc­

tate, rather sharply separated f r o m the shiny sides w h i c h bear some 

scattered punctures. A n t e r i o r m a r g i n of clypeus dist inctly emarginate. 

W i n g s b r o w n w i t h bronzy effulgence). — Pa lawan. 

10. zimmermanni G i o r d a n i S o i k a 

— Mesoscutum less densely punctate, its anterior half w i t h several flat i n ­

terspaces. M e d i a n part of clypeus almost impunctate. 22 

22. A n t e r i o r m a r g i n of clypeus wide, very sl ightly emarginate ( f i g . 4, no. 2 ) . 

W i n g s sl ightly darker than i n zimmermanni, w i t h bronzy and greenish 

effulgence. Poster ior hal f of petiole wide, its sides almost parallel ( f i g . 

i f ) . — D u r i a n Is land, R i o u w Archipe lago. 2. viridipennis n . spec. 

— A n t e r i o r m a r g i n of clypeus narrower, often more distinctly emarginate. 

A b d o m i n a l petiole very gradually w i d e n i n g f r o m base to apex. 23 

23. W i n g s dark b r o w n w i t h violet effulgence. E m a r g i n a t i o n of clypeus as i n 

eremnus ( f i g . 4, no. 3 ) . — J a v a ; B a l i ; very rare. 

3. violaceipennis n . spec. 
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— W i n g s slightly less dark, w i t h bronzy and greenish or p u r p l i s h e f f u l ­

gence. — Lesser S u n d a Islands. 24 

24. A n t e r i o r m a r g i n of clypeus very shallowly emarginate ( f i g . 4, no. 4 ) . 

Sides of propodeum w i t h at least 15-20 distinct punctures near the junc­

t ion w i t h the posterior face. W i n g s broader than i n the fo l lowing species. 

4. sciarus n . spec. 

— A n t e r i o r m a r g i n of clypeus slightly more deeply emarginate ( f i g . 4, no. 

3 4 ) , the lateral angles slightly depressed, shining. Sides of propodeum 

almost impunctate. 34. eremnus n . spec. 

25. E f f u l g e n c e of wings dark purple and bronzy. 26 

— E f f u l g e n c e of wings purple w i t h a pronounced bluish tinge. T h o r a x 

sparsely and superf ic ia l ly punctate. — T a l a u d Is. 

8. curvatus talaudensis n . subsp. 

26 Mesoscutum w i t h wel l defined punctures; except i n the centre the inter­

spaces not distinctly larger than the punctures; the space between the 

tegulae and the parapsidal sutures dist inctly punctate. — Sangir Is. 

9. curvatus sangirensis n . subsp. 

— Mesoscutum more sparsely punctate, the punctures less dist inctly defined; 

the interspaces generally larger than the punctures; the space between 

the tegulae and the parapsidal sutures impunctate. — P h i l i p p i n e Is. 

7. curvatus curvatus Saussure 

27. Second gastral tergite almost entirely yel low. 28 

— Second gastral tergite w i t h two wel l separated yel low or ochreous bands. 

29 

28. Gastra l petiole w i t h two middle and two apical spots (basal spots some­

times present). W i n g s pale brownish. — A n d a m a n Islands. 

21. flavopictus andamanicus Z i m m e r m a n n 

Gastra l petiole w i t h apical spots only. W i n g s dark b r o w n . — M e n t a w e i 

Is. (S iberut and S i p o r a ) . 26. flavopictus maidli G i o r d a n i S o i k a 

29. Gastra l markings ochreous. E m a r g i n a t i o n of clypeus rather deep ( f i g . 

4, no. 3 8 ) . — B u r u . 38. arcuatus buruanus n . subsp. 

— Gastra l markings bright yellow. E m a r g i n a t i o n of clypeus less deep ( f i g . 

4, nrs. 25, 3 0 ) . 30 

30. Gastra l petiole w i t h three pairs of yel low spots, the basal pa ir sometimes 

indistinct or absent. — J a v a and certain neighbouring small islands; 

Lesser S u n d a Islands to F l o r e s . 30. flavopictus blanchardi Saussure 

— Gastra l petiole black or w i t h small apical spots only. — B a t u Is. ( W e s t 

of S u m a t r a ) . 25. flavopictus telonus n . subsp. 

31. Gaster black. — S i m a l u r Is land ( W e s t of S u m a t r a ) . 

23. flavopictus simalurensis G i o r d a n i S o i k a 
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— Gaster w i t h yel low or reddish markings . 32 

32. M a r k i n g s of mesoscutum lyre-shaped, consisting of two complete hooks. 

33 

— Mesoscutum w i t h two pairs of spots ( i n species f r o m the Solomon Is. 

w i t h one pair of spots or entirely b lack) . 37 

33. M a r k i n g s of thorax yel low. 34 

— A l l markings orange-brown to dul l red. 36 

34. A n t e r i o r m a r g i n of clypeus shallowly emarginate ( f i g . 4, no. 18). B o d y 

very extensively m a r k e d w i t h yel low (see f ig . 7) . — I n d i a ; Ceylon. 

(Compare also E. flavopictus continentalis Z i m m . ) . 

18. flavopictus flavopictus B l a n c h a r d 

— A n t e r i o r m a r g i n of clypeus more deeply emarginate ( f i g . 4, nrs . 36, 37) . 

Y e l l o w markings less extensive; pronotal band narrower, tegulae w i t h 

black spot, scutellum w i t h separate spots. 35 

35. B a n d at base of second gastral tergite normal . W i n g s w i t h pronounced 

yel lowish tinge. — South Moluccas . 37. arcuatus amboinensis n . subsp. 

— B a n d at base of second gastral tergite strongly reduced or absent. W i n g s 

b r o w n i s h hyaline w i t h faint ye l lowish tinge. — M i s o o l . 

36. arcuatus transilis n . subsp. 

36. M a r k i n g s rather dark red. A p i c a l band of second gastral sternite complete 

or n a r r o w l y interrupted. P r o p o d e u m usually w i t h black median line, 

rarely w i t h distinct cross. — N o r t h Moluccas , except O b i I. 

39. arcuatus lyratus n . subsp. 

— M a r k i n g s orange-red. A p e x of second gastral sternite w i t h lateral spots 

w h i c h are m u c h smaller than the black space between them. P r o p o d e u m 

w i t h the usual black cross. — O b i Is land. 40. arcuatus obiensis n . subsp. 

37. M a r k i n g s orange-red. — B i s m a r c k Archipe lago . 

41. arcuatus praslinius Guérin 

— M a r k i n g s of head and thorax yel low. 38 

38. Mesoscutum w i t h two pairs of ye l low spots. Scutel lum usually marked 

w i t h yel low. 39 

— Mesoscutum black, or w i t h only the anterior pair of yel low spots. Scutel­

l u m black. 49 

39. Bands on gastral tergite 2 distinctly separated laterally. 40 

— Bands on gastral tergite 2 anastomosing laterally (and gastral petiole very 

extensively marked w i t h y e l l o w ) , or this tergite almost entirely yellow. 46 

40. Clypeus shallowly emarginate anteriorly ( f i g . 4, nrs . 20-32) . Poster ior 

angles of pronotum black (except i n some specimens f r o m T i m o r ) . 41 

— Clypeus more deeply emarginate ( f i g . 4, nrs . 35-37). Poster ior angles 
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of pronotum m a r k e d w i t h yel low. ( W i n g s w i t h pronounced yel lowish 

tinge. Y e l l o w m a r k between antennae much dilated above). 

41 . W i n g s dark b r o w n . Gastra l petiole black, or w i t h small ye l low spots 

at apex. H i n d tibiae black. — N i a s . 24. flavopictus umbripennis n. subsp. 

— W i n g s subhyaline. Gastra l petiole m a r k e d w i t h yellow. 42 

42. Bands of second gastral tergite very narrow, the distance between the 

two bands more than three times the w i d t h of one band (see f ig . 7) . — 

Borneo. 28. flavopictus kalimantenus n . subsp. 

— Bands dist inctly wider . 43 

43. H i n d tibiae w i t h yel low l ine. (Clypeus entirely y e l l o w ) . — E a s t e r n I n d i a 

to Sumatra . 19. flavopictus continentalis Z i m m e r m a n n 

— H i n d tibiae black or w i t h small ye l low spot (rarely w i t h yel low l ine 

i n a ) . 44 

44. Second gastral sternite near the middle w i t h large lateral spots (the 

spots as long as their distance f r o m the spots at the apical m a r g i n ) . 

Y e l l o w m a r g i n of tegulae narrow, or reduced to one or two spots. Spots 

on scutellum small or absent; band on postscutellum reduced. Y e l l o w 

markings of gaster relatively extensive. L a t e r a l margins of clypeus very 

n a r r o w l y black. — E n g g a n o Is land. 27. flavopictus engganensis n . subsp. 

— Second gastral sternite w i t h small spots near the middle, or w i t h only 

the apical spots. 45 

45. L a t e r a l margins of clypeus very n a r r o w l y black. Y e l l o w markings almost 

as i n continentalis; posterior angles of pronotum sometimes w i t h small 

yel low spot. — T i m o r . 32. flavopictus timorensis n . subsp. 

— General ly darker; black margins at sides of clypeus wider ; scutellar 

spots and basal pair of petiolar spots smaller, etc. — F o r m o s a . 

20. flavopictus formosanus Z i m m e r m a n n 

46. Second gastral tergite almost entirely yel low. W i n g s b r o w n ; gastral 

petiole w i t h three pairs of yel low spots, the last pair coalescent. — N i c o -

bar Is. 22. flavopictus nicobaricus M e a d e - W a l d o 

— Second gastral tergite w i t h two broad bands, anastomosing laterally. Gas­

tra l petiole more extensively m a r k e d w i t h yel low than i n any other k n o w n 

f o r m (see f ig . 7) . — D a m m a I.; K e i Is. 

33. flavopictus dammae D a l l a T o r r e 

47. A n t e r i o r band of second gastral tergite strongly reduced or absent. — 

M i s o o l . see 36. arcuatus transilis n . subsp. 

— A n t e r i o r band of second gastral tergite normal . 48 

4 8 . W i n g veins ferruginous. M a r k i n g s of legs and abdomen orange-yellow; 

apical margins of tergites 3-5 (behind the bands) b r o w n . — A m b o i n a . 

37. arcuatus amboinensis n . subsp. 
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— W i n g veins mostly dark b r o w n . M a r k i n g s of legs and abdomen yel low; 

extreme apical margins of tergites 3-5 black. — N e w Guinea; N o r t h e r n 

A u s t r a l i a . 35. arcuatus arcuatus ( F a b r i c i u s ) 

49. Mesoscutum black. ( T h o r a x densely punctate. F e m o r a and tibiae black. 

W i n g s moderately infuscated. P r o p o d e u m w i t h two nearly tr iangular 

marks on posterior h a l f ) . — Solomon Is. 48. solomonis n . spec. 

— Mesoscutum w i t h one pair of yel low spots. 50 

50. T h o r a x rather sparsely punctate; several interspaces on mesoscutum 

and mesopleura m u c h larger than the punctures. Postscutel lum black; 

propodeum w i t h n a r r o w yel low l ine at lateral margins of posterior face. 

F e m o r a and tibiae ferruginous b r o w n . W i n g s subhyaline. — Solomon Is. 

50. pagdeni n . spec. 

— T h o r a x densely punctate, only a few interspaces i n the centre of the 

mesoscutum being larger than the punctures. Postscutel lum w i t h yel low 

band; posterior face of propodeum yel low, except for the usual median 

black band (black cross-band faintly indicated). F e m o r a black, fore fe­

m o r a yel low beneath; tibiae black w i t h yel low l ine on outer side, on h i n d 

tibiae this l ine reduced to spot on apical t h i r d . — D e Freyc inet I. , N . 

A u s t r a l i a . 51. transmarinus n . spec. 

G r o u p of E . curvatus Saussure (nrs . 1-9) 

T h e fo l lowing s i x species x ) appear to be very closely related; they agree 

i n having the body almost entirely black, w i t h pale b r o w n to dark b r o w n 

wings, but there are slight differences i n structural characters w h i c h have 

induced me to regard the various forms as dif ferent species. These species, 

however, are a l l allopatric, and the whole group may therefore be considered 

to represent a typical example of a superspecies. 

T h e most characteristic feature of the members of this group is the shape 

of the volsellar digitus of the male (see f ig . 2 ) . T h i s character could not be 

examined i n a l l the species w h i c h I have placed i n this group, the males o f 

E. viridipennis and E. wieneckei being st i l l u n k n o w n . H o w e v e r , the females 

of these are so s imi lar to the other species of w h i c h both sexes are available, 

that I have little doubt that they are correctly placed here. 

It is possible that E. zimmermanni f r o m P a l a w a n and E. zamenes f r o m 

Celebes w i l l prove to belong to this same group, but i n the case of these 

more aberrant forms I do not dare to take a decision before I have had a n 

opportunity to study the male genitalia. 

1) Seven species if the doubtful E. inflexus Saussure is included. 
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F i g . 5. Diagrams of the colour pattern of the male head of Eumenes: 
a. indosinensis (holotype, Thaungyin) — b. sciarus (Sumba) — c. curvatus (Luzon) — d, 
curvatus sangirensis (Sangir Is.) — e. flavopictus continentalis ( N o r t h Sumatra) — f. 
flavopictus simalurensis (S imalur I.) — g. flavopictus blanchardi (Java, unusually dark 
specimen) — h. flavopictus blanchardi (Sumba, unusually bright specimen) — i . flavo­
pictus baweanus (holotype, Bawean I.) — j . eremnus (Flores) — k. fulvipennis (Celebes) 
— I. squalidus (Mindanao) — m. rumphii (holotype, A m b o i n a ) — n. arcuatus arcuatus 
(Hol landia , N e w G u i n e a ) — o . arcuatus lyratus (Batjan, N o r t h M o l u c c a s ) — p . solomonis 

(Tulagi , Solomon Is.) . 
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ι . Eumenes indosinensis, new species 

5 — Structura l ly very s imi lar to E. flavopictus, but sl ightly more slender. 

A n t e r i o r m a r g i n of clypeus moderately emarginate ( i : 12), its w i d t h 

about equal to half the interocular distance at the base of the clypeus; lateral 

angles sl ightly depressed. Clypeus sparsely punctate, the punctures not wel l 

defined. Interocular distance on the vertex equal to that at the base of the 

clypeus. 

Gastra l petiole slender, rather gradual ly w i d e n i n g f r o m the base to the 

sl ightly project ing spiracles; the sides of the post-spiracular part hardly diver­

ging, the relative widths at base, behind the spiracles, and at apex being 11 : 

19 : 24; the greatest w i d t h smaller than the interocular distance on the vertex 

(24 : 27) . W i n g s only sl ightly longer than head + thorax + gastral petiole 

(17.5 m m and 16 m m , respectively). 

P r o n o t u m densely punctate, the interspaces w i t h a pronounced tendency 

to f o r m transverse striae (most distinct i n frontal v i e w ) . 

B lack; a very short l ine at the inner orbits ( f r o m clypeus to middle of 

lower side of eye-emargination), and an inconspicuous, short and n a r r o w line 

at outer orbits, pale yel lowish. L e g s black, the fore tibiae not reddish. W i n g s 

moderately infuscate, intermediate between E. flavopictus blanchardi and E. 

curvatus, w i t h distinct violaceous tinge. 

<3 — Agrees i n most respects w i t h the female. A p i c a l antennal segment 

pale b r o w n i s h yel low o n outer side. Face more extensively m a r k e d w i t h pale 

yel low ( f i g . 5a) , the clypeal m a r k slightly wider than i n E. violaceipennis and 

E. sciarus. T a r s i part ly ye l lowish b r o w n ; fore tibiae brownish. W i n g s sl ightly 

paler than i n the female, w i t h yel lowish shine, iridescent at outer m a r g i n , 

but not dist inctly violaceous. 

T h e genitalia ( f i g . 2b) show that this species belongs to the curvatus 

group, but the shape of the volsella is suff ic ient ly characteristic to regard it 

as a good species; the basal part of the volsellar digitus bears a number of 

short, blackish, blunt spinulae, w h i c h I have not seen i n other species. 

L e n g t h (h . + th. + t. 1 + 2) : 2 20-22 m m , β 19-20 m m . 

H o l o t y p e : a, " T h a u n g y i n , 3-93, Eumenes curvata", i n the Rothney collec­

t ion, i n a b o x containing specimens collected and presented by B i n g h a m 

( O U M ; volsella on slide no. 46359); a l lotype: ? , L a o s , M o u c D a h a n , J . F . 

G o d f r e y , 1920-244 ( w i t h l a b e l : E. arcuatus var. philippinensis Z i m m . 1931 

nec Beq. 1928, det G i o r d . Ska. ) ( B M ) . 

2. Eumenes viridipennis, new species 

5 — Structural ly very s imi lar to Eumenes flavopictus, but sl ightly larger, 

more robust, and w i t h relatively longer wings. — I n the fo l lowing description 
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the unique type of the new species is compared w i t h a Sumatran specimen of 

E. flavopictus continentalis, here indicated as "continentalis". 

A n t e r i o r m a r g i n of clypeus wide, more than hal f the length o f the clypeus 

(17 : 32) ( i n continentalis 15 : 3 2 ) , very shallowly emarginate (1 : 16). 

Gastra l petiole (f igs, i a , i f ) relatively wide, as i n continentalis consisting 

of an anterior part w i t h dist inctly converging sides, and a posterior part 

w i t h almost parallel sides; the relative widths at the base of the anterior 

part, at the base of the posterior part (just behind the spiracles) , and at the 

apex of the posterior part (i.e. the greatest w i d t h ) are 14 : 24 : 30 ( i n 

continentalis 13 : 21 : 2 7 ) ; greatest w i d t h of petiole dist inct ly exceeding 

the interocular distance on the vertex (30 : 26) ( i n continentalis 27 : 2 6 ) . 

W i n g s large, dist inctly longer than head + thorax + gastral petiole (21.5 : 

19) ( i n continentalis the wings as long as these parts of the body taken 

together). 

B lack; w i t h only a short l ine at inner orbits (emarginate on inner side by 

the black m a r g i n of the antennal sockets, and ending before the middle of 

the lower side of the eye-sinus), and a short and very n a r r o w line on the 

temples, pale yel lowish. Legs black; only the claws brownish. 

W i n g s dark b r o w n , w i t h conspicuous greenish and violet iridescence. 

L e n g t h (h. + th. + t. 1 + 2) : 27 m m . 

H o l o t y p e : Ç, D u r i a n Is land, R i o u w Archipe lago , N o v . 1923, K . W . D a m -

merman (E. arcuatus curvatus, det. Schulthess) ( M L ) . 

3. Eumenes violaceipennis, new species 

5 — Clypeus convex, disk somewhat flattened; the anterior, pre-ocular 

port ion less than hal f the length (13 : 3 2 ) ; anterior m a r g i n n a r r o w (less than 

half the length of the clypeus (14 : 32) , dist inct ly emarginate (1 : 10), its 

lateral angles sl ightly depressed. 

Surface of clypeus d u l l , f inely coriaceous, w i t h some sparse and indistinct 

punctures, the punctures i n the basal hal f a little coarser, but i l l -def ined and 

very superf ic ial ; lateral angles of anterior m a r g i n rather shiny, w i t h a few 

punctures. 

E y e s sl ightly further apart on the vertex than at the clypeus (26 : 24.5) . 

Gastra l petiole slender, rather gradually w i d e n i n g f r o m base to apex (rela­

tive widths at base, behind spiracles and at apex 11.5 : 16 : 22, respectively; 

i n paratype 11 : 15.5 : 21; greatest w i d t h smaller than inter-ocular distance 

on vertex (22 : 2 6 ) . 

W i n g s long, longer than head + thorax + gastral petiole (18 m m and 

15 m m , resp.) . 

Structure and sculpture i n other respects as i n E. flavopictus B l a n c h . 
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Black; a short line at inner orbits (as i n E. viridipennis) and a short and 

very n a r r o w line on the temples, pale yel low. 

W i n g s dark b r o w n , w i t h conspicuous blue-violaceous iridescence. 

δ — V e r y s imi lar to the female. Inter-ocular distance on vertex much 

greater than that at the clypeus (20 : 15). Gastra l petiole slender, relative 

widths at base, behind spiracles, and at apex 9 115 : 20, resp. 

B lack; i n addit ion to the pale markings of the female there are a reversed 

T-shaped inter-antennal spot (del imited below by the basal m a r g i n of the 

clypeus, and by the sutures between antennae and clypeus; above reaching 

the level of the middle of the antennal sockets), and a median band on the 

clypeus (almost parallel-sided, at the base as wide as the black areas on each 

side of it, its distance f r o m the base almost equal to its w i d t h , but anteriorly 

almost reaching the apical m a r g i n of the c lypeus). A n t e n n a l hook ( = apical 

segment) ferruginous yel low, w i t h dark base. 

L e n g t h (h. + th. + t. 1 + 2) : 2 21-22 m m , <3 19-20 m m . 

H o l o t y p e : ? , W e s t J a v a , Radjamandala , 26 N o v . 1939, J . O l t h o f ( M L ) . 

J a v a : 1 2 W e s t Java , Radjamandala, ult. Dec. 1940, J . O l t h o f (paratype, 

M L ) . 

B a l i : ι <5 " B a l i " , coll . G r i b o d o (? curvatus, det. G i o r d a n i S o i k a ) 

( M C G ) . 

T w o females f r o m the type locality Radjamandala, collected 1 M a y 1941 

by E r i e , are sl ightly larger and more robust. These specimens agree i n having 

the abdominal petiole relatively wider than i n the two specimens described 

above, the relative w i d t h at base, behind the spiracles and at apex being 12 : 

19 : 24, and 13 : 21 : 25, respectively; the greatest w i d t h is almost equal to 

the inter-ocular distance on the vertex (24 : 25, and 25 : 26, respectively). 

A s I am unable to f i n d any other di f ferent iat ing characters, I suspect that 

the differences noted above may be due to seasonal influences. H o w e v e r , I 

do not w i s h to exclude other possibilities, and I have therefore thought it 

advisable not to label these specimens as paratypes. 

It w o u l d be very interesting to obtain a good series of both sexes of this 

wasp, collected at the type locality i n di f ferent seasons. 

4. Eumenes sciarus, new species 

2 — Clypeus m a i n l y as i n E. violaceipennis, but the anterior m a r g i n fa int ly 

depressed i n the middle as w e l l as at the sides, the emargination shallower 

(1 : 20 to ι : 2 4 ) , the lateral angles almost as dul l as the rest of the clypeus, 

the puncturation slightly more distinct, also at the anterior m a r g i n , but the 

punctures st i l l superf ic ial and not very wel l defined. 

P r o - and mesoscutum densely punctate, w i t h very few flat interspaces. 
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L a t e r a l areas of propodeum f o r m i n g a distinct angle w i t h the dorsal area, 

except i n the upper t h i r d or fourth; i n upper part w i t h at least 20 wel l -

defined, crater-like punctures, and several smaller ones. 

Gastra l petiole ( f i g . íe , i g ) slender, gradually w i d e n i n g f r o m base to apex; 

relative widths at base, behind the spiracles and at apex f r o m 10 : 16 : 22 

to 12 : 18 : 24; greatest w i d t h of petiole less than inter-ocular distance on 

vertex ( f r o m 22 : 25 to 2 4 : 2 8 ) ; w i d t h of second gastral segment more 

than 2Ύ/2 times the greatest w i d t h of the petiole ( f r o m 59 : 22 to 64 : 2 4 ) . 

W i n g s large, sl ightly longer than head + thorax + gastral petiole ( f r o m 

19 : 17.5 to 17 : 16). 

B lack; a short l ine at inner orbits (ending near the middle of the lower 

side of the eye-sinus), and a very short and th in l ine on temples pale yel lowish. 

Antennae slightly b r o w n i s h at under side, m a i n l y at base and apex. L e g s 

part ly somewhat brownish , but nowhere w i t h ye l lowish markings . W i n g s dark 

b r o w n w i t h a bronzy shine and greenish and p u r p l i s h reflections. 

δ — V e r y s imi lar to the female; agrees i n the puncturation of the lateral 

areas of the propodeum, w h i c h is more distinct than i n eremnus. 

Pale yel low markings of face ( f i g . 5b) almost as i n E. violaceipennis', su­

ture between antennal sockets and clypeus dark, clypeal m a r k further away 

f r o m the base of the clypeus than f r o m the apex. A n t e n n a l hook (apical seg­

ment) b r o w n i s h yel low on outer sides, the preceding two or three segments 

ferruginous yel low below. P r o n o t u m w i t h more or less distinct traces of pale 

yel low band at anterior m a r g i n (two or four irregular , short and n a r r o w 

l ines) . P r o p o d e u m black. T i b i a e and tarsi dark b r o w n to blackish, without 

yel lowish markings . 

Genital ia : f ig . 2c. 

L e n g t h (h. + th. + t. 1 + 2) : 2 21-24 m m , δ ι8-2θ m m . 

H o l o t y p e : 2, L a b u a n Badjo , F lores , June 1937, J . K . de J o n g ( M L ) ; a l l 

other females recorded below are paratypes. 

S u m b a w a : 1 ? Sumbawa Besar, 20 M a y 1949, leg. Swiss E x p . 

( N M B ) ; ι $ R a b a , 20 M a y 1949, leg. Swiss E x p . ( M L , genitalia on slide 2. 

21. 3. 56) . 

K o m o d o : 1 9 3 δ J u l y 1937, J . K . de J o n g ( M Z B , M L ; δ genitalia 

on slides 4. 12. 3. 56 and 1. 23. 3. 56, M L ) . 

F l o r e s : 2 ? 2 ( 3 L a b u a n B a d j o , June 1937, J . K . de J o n g ( M Z B , M L ; 

δ genitalia on slide 4. 23. 3. 56, M L ) . 1 2 W o l o s a m b i , 1950, M i s s H . C . V o s , 

ex col l . van der V e c h t ( M L ) . 

S u m b a : 1 5 L a o r a , 100 m , A p r i l 1925, K . W . D a m m e r m a n ("curvatus, 

det. Schulthess") ( M L ) . 1 2 1 δ R a r a , 340 m , 3 5 ι β W a i m a n g u r a , 436 m , 

2 2 R u a , sea-level, 2 2 L a n g g a l i r u , 400-600 m , ι 2 L a l u k u , 100 m , 2 2 1 δ 
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M a u M a r r u , 500 m (6 genitalia on slide ι . 21. 3. 56, M L ; , 1 9 M e l o l o , 

sea-level, 1 9 P r a i Jawang, 50 m ; a l l leg. Swiss E x p . 1949 ( N M B , M Z B , 

M L ) ; ι 9 " S u m b a " , ex col l . G r i b o d o (coll . G i o r d a n i S o i k a ) . 

5. Eumenes wieneckei, new species 

9 — Clypeus as i n Ε. violaceipennis and E. eremnus, w i t h the lateral angles 

of the anterior m a r g i n distinctly depressed and more shining than the disk; 

w i d t h of anterior m a r g i n about two f i f ths of the length of the clypeus; 

emargination rather deep (1 : 8 ) . 

P r o n o t u m and mesoscutum densely punctate, approximately as i n E. scia­

rus, on the pronotum the puncturation reticulate, the interspaces w i t h a 

distinct tendency to r u n into obliquely transverse striae. 

L a t e r a l areas of propodeum sharply separated f r o m dorsal area i n lower 

three fourths, along the transit ion w i t h at least 20 distinct, though superf ic ia l , 

punctures. 

Gastral petiole slender, its greatest w i d t h distinctly less than the inter­

ocular distance on the vertex ( f r o m 20.5 : 24 to 23 : 26, i n smaller and 

larger specimen, resp.); relative widths of petiole at base, behind spiracles 

and at apex f r o m 9 : 14.5 : 20.5 to 11 : 16 : 23. 

B lack; a line at inner orbits ( f r o m clypeus to middle of lower side o f 

eye-sinus) and a very th in and n a r r o w line on temples, pale yel low; inter-

antennal spot very small (2 9) or absent (2 9); anterior m a r g i n of pronotum 

w i t h small pale yel low spots i n the middle (1 9) or entirely black (3 9). L e g s 

black; tibiae I and I I sl ightly brownish. W i n g s fusco-hyaline, as i n E. flavo­

pictus blanchardi, but w i t h distinct violaceous reflections. 

L e n g t h (h. + th. + t. 1 + 2) : 21-23 m m . 

H o l o t y p e : 9, " T i m o r , W i e n e c k e " ( M L ) ; the specimens recorded below 

are paratypes. 

T i m o r : 3 9 " T i m o r , M a c k l o t " , s l ightly damaged ( M L ) ; 1 9 " T i m o r " , 

ex col l . Saussure ( M H N G ) . T h e specimens i n the L e i d e n M u s e u m stood 

under a label "inflexus Sauss." and may have been ident i f ied as such by de 

Saussure himself i n 1862, when he received a collection of or iental Vespidae 

f r o m the L e i d e n M u s e u m for identi f icat ion. T h e specimen i n Geneva may 

or ig inal ly have formed part of this same series. 

T h e status of this f o r m remains somewhat uncertain as long as the male 

has not been discovered, but I believe that eventually the study of the male 

genitalia w i l l show that E. wieneckei is indeed a member of the curvatus 

group. 
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6. Eumenes inflexus Saussure 

Eumenes inflexus Saussure, 1855, Ét. F a m . Vesp. , vol . 3, p. 145, ? — 

"Cayenne" , coll . S m i t h , but according to de Saussure probably A s i a t i c (type 

5 B M ) . S m i t h , 1857, Cat. H y m . B r i t . M u s . , v o l . 5, p. 24 (cat., inflexa). 

D a l l a T o r r e , 1894, Cat. H y m . , vol . 9, p. 25 (cat., inflexa); 1904, G e n . Insect., 

vol . 19, p. 23 (cat., inflexa). Bequaert, 1928, A n n . M a g . N a t . H i s t . , ser. 10, 

vol . 2, p. 169, 170 (type examined; syn. of E. curvatus Sauss.) . 

T h e type of this species (no. 18,163, B M ) bears a label " C a y e n n e " , but 

already de Saussure suspected that it is of A s i a t i c o r i g i n . It is not identical 

w i t h E. curvatus de Saussure, the head and the thorax being more densely 

punctate than i n that species. I n this respect E. inflexus agrees w i t h the 

species described above, but I have been unable to decide w i t h complete cer­

tainty whether it is identical w i t h one of them. F o r the moment E. inflexus 

must therefore be l isted as a doubtful species. 

7. Eumenes curvatus curvatus Saussure 

Eumenes curvatus Saussure, 1855, Ét. F a m . Vesp. , v o l . 3, p. 145, 

pi . 8 f ig . ι — " l i e s P h i l i p p i n e s " , coll . S m i t h (type 6 [?] B M ) . S m i t h , 1857, 

Cat. H y m . B r i t . M u s . , vol . 5, p. 25 (cat., curvata); 1871, J l . P r o c . L i n n . 

Soc. Zool . , vol . II , p. 372 (cat., curvata). M a i n d r o n , 1882, A n n . Soc. E n t . 

France , ser. 6, vol . 2, p. 272 (cat.). D a l l a T o r r e , 1894, Cat. H y m . , v o l . 9, 

p. 22 (cat., curvata). B i n g h a m , 1895, A n n . M a g . N a t . H i s t . , ser. 6, vol . 16, 

p. 444 (Cape E n g a n o , L u z o n ) ; 1897, F a u n a B r i t . India , H y m . , v o l . 1, p. 347 

( P h i l i p p i n e Is.) [erroneously recorded f r o m B u r m a and T e n a s s e r i m ] . D a l l a 

T o r r e , 1904, G e n . Insect., vol . 19, p. 22 (cat., curvata). A s h m e a d , 1904, J l . 

N e w Y o r k E n t . S o c , vol . 12, p. 8 (cat., curvata; M a n i l a ) ; 1904, P r o c . U . S . 

N a t . M u s . , vol . 28 (no. 1387), p. 151 (cat., curvata; P h i l i p p i n e I s . ) . W i l l i a m s , 

1919, B u l l . H a w a i i Sugar P I . A s s . , E n t . Ser., v o l . 19, p. 28, 152, figs. 82­86 

(curvata; bionomics i n L u z o n ) . Bequaert, 1928, A n n . M a g . N a t . H i s t . , ser. 

10, vol . 2, p. 169 (supposed holotype i n B M is a male; syn. : E. inflexus 

Sauss.) . T o s a w a , 1934, T r a n s . K a n s a i E n t o m . Soc. Osaka , no. 5, p. S ( i n 

k e y ) , p. 14, p i . f ig . 12 (curvata; Bote l Tobago I.) [erroneously recorded f r o m 

B u r m a and T e n a s s e r i m ] . Yasumatsu , 1937, M u s h i , vol . 9, p. 122 ( B o t e l 

Tobago I.) [erroneously recorded f r o m E a s t e r n Java , B u r m a , and Tenas­

serim] . 

Types . — A s already noted by Bequaert (1928), the specimen labelled 

as the type i n the B r i t i s h M u s e u m is a male, and this is i n agreement w i t h 
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the differences noted by Saussure between curvatus and inflexus. N e v e r ­

theless the specimen f igured i n de Saussure's w o r k is almost certainly a 

female, and the author probably had a specimen of this sex before h i m when 

he drew up the description. H e could h a r d l y have overlooked the facial mark­

ings of the male, w h i c h are so di f ferent f r o m those of the female. Therefore 

I am incl ined to think that the species was based on at least one specimen 

of each sex. P r o b a b l y the author f irst described a female (? the specimen 

labelled "Eumenes incurva Sauss." i n the B M ? ) and subsequently used the 

male for a comparison w i t h inflexus. 

B o t h sexes of this species are easily distinguished by the sparse and super­

f ic ia l puncturation of head and thorax; these parts are more shiny than i n 

any of the related forms. 

5 — Clypeus d u l l , convex, disk somewhat flattened; anterior m a r g i n mo­

derately emarginate ( i : 12), its lateral angles sl ightly depressed and shiny. 

T r a n s i t i o n between dorsal and lateral areas of propodeum rather sharp i n 

lower two thirds, rounded i n upper t h i r d . Shape of gastral petiole ( f i g . i b ) 

somewhat variable (some extreme measurements i n L u z o n specimens: 12 : 

18 : 25, and 13 : 22 : 2 9 ) , the greatest w i d t h generally sl ightly less than the 

inter-ocular distance on the vertex. 

P u n c t u r a t i o n of clypeus denser than i n E. flavopictus, and rather coarse, 

approximately as i n E. zamenes and E. zimmermanni. F r o n t above antennae 

rather sparsely and i rregular ly punctate, w i t h distinct shiny interspaces; an 

extensive area i n front of the ocelli impunctate and shiny; vertex sparsely 

a n d f inely punctate. 

P r o n o t u m moderately shiny, rather coarsely, but not very densely, punc­

tate, the shiny interspaces nevertheless w i t h a tendency to f o r m a superf icial 

transverse striation; mesoscutum, scutellum and postscutellum sparsely punc­

tate, the punctures smaller than on the pronotum, the interspaces generally 

larger than the punctures, except i n the posterior angles of the mesoscutum. 

Mesopleura more coarsely punctate, but everywhere w i t h distinct interspaces, 

w h i c h i n the lower half are part ly as large as the punctures, or even larger. 

Metapleura and lateral areas of propodeum polished; the latter w i t h a few 

scattered punctures near the upper m a r g i n ; dorsal area of propodeum rather 

shiny, although coarsely and rugosely punctate, at base the punctures f iner 

a n d sparser. Gaster impunctate, w i t h very short tomentum, shiny. 

B l a c k w i t h faint bluish shine; a short line at inner orbits (hardly reaching 

the eye-emarginations, and often reduced to two separate spots), and a short 

and very narrow line on the temples, pale yel lowish. W i n g s dark b r o w n , w i t h 

pronounced bronzy and violaceous (not bluish) reflections. 
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(5 — V e r y s imilar to the 2 ; face more extensively m a r k e d w i t h pale yellow 

( f i g . 5c) ; antennal hook of the usual shape, part ly pale yel lowish, dark at 

base; genita l ia : f ig . 2d. 

L e n g t h (h. + th. + t. 1 + 2) : 2 24­27 m m , β 23-25 m m . 

P h i l i p p i n e I s l a n d s : 2 ? " I n s . P h i l i p p . " , leg. A . van der V a l k 

( M L ) ; ι 9 " P h i l i p . I s l . " ( r o u n d label) , " F . S m i t h coll . , 79­22", "Eumenes 

incurva Sauss." ( B M ; this is the specimen discussed by Bequaert, 1928, 

p. 170; it is perhaps the true type of E. curvatus). 

L u z o n : 3 2 1 c3 L o s Banos, ex coll . van der V e c h t ( M L ) ; 1 2 B u r a n e n , 

ι á L a m a o ( M L ) ; 5 2 2 β L o s Barlos, 1 6 M a n i l a 1952­4, T o w n e s fami ly 

( H T ; M L ) ; 1 2 M t . A r a j a t , Centr . L u z o n , 94­64 ( B M ) ; 1 2 P t . L a g u n a , 

W . Schultze ( Z S M ) ; 3 2 2 $ L o s Banos, 2 2 M t . M a k i l i n g , leg. B a k e r 

( U S N M ) ; 5 2 L u c b a n , Tayabas, M a y 1926, R . C. M c G r e g o r , 1 2 U b e , 

L a g u n a , 13 A p r i l 1930, R . C. M c G r e g o r ( U S N M ) ; 1 2 M a l i n a o , Tayabas, 

leg. B a k e r ( U S N M ) ; 1 2 M t . M a k i l i n g , 1 Oct. 1932, F . C. H a d d e n ( C A S ) . 

S i b u y a n : 2 2, leg. B a k e r ( U S N M ) . 

S a m a r : 1 2 B o r o n g a m ( Z S M ) . 

L e y t e : 1 2 M a r i p i p i , 10 A u g . 1952, H . Townes ( M L ; abnormal specimen: 

anterior m a r g i n of clypeus strongly swollen, but otherwise not di f ferent) . 

P a n a y : 1 6 N . W . Panay , leg. B a k e r ( U S N M ) . 

N e g r o s : 1 <5 M t . Canlaon, 3600', Negros O r . , 30 A p r i l 1953, T o w n e s fam. 

( H T ) . 

M i n d a n a o : 2 2 Dap i tan , 1 2 B u t u a n , 1 2 Davao, 2 2 Surigao, 1 2 I l igan, 

a l l leg. B a k e r ( U S N M ) ; 1 2 D a p i t a n , 1 2 Surigao, leg. B a k e r ( M L ) ; 1 2 
P i k i t , Cotabatu, 13 J u n e 1953, H . T o w n e s ( M L ) ; 1 2 Davao, E x p . Sta., 9 

F e b r . 1953, H . T o w n e s ( H T ) . 

J o i o : 3 2 ι δ " J o i o " ( M H N G , ι 2 M L ) . 

? P a l a w a n : 1 <5 ( M L ) . — T h e occurrence i n this is land needs conf i r ­

mation. 

? B o r n e o : 1 S " N o r t h B o r n e o " , "collected by P r y e r , B i n g h a m coll . , 96­30" 

( B M ) . — T h e occurrence i n B o r n e o needs conf irmat ion. 

8. Eumenes curvatus talaudensis, new subspecies 

2 — V e r y s imi lar to Eumenes curvatus curvatus, but sl ightly more sparsely 

punctate (on upper part of mesopleura the interspaces mostly larger than the 

punctures) , and the wings w i t h a pronounced bluish tinge. 

L e n g t h (h. + th. + t. 1 + 2) : 25­26 m m . 

H o l o t y p e : 2, K i a m i , T a l a u d Is., Oct . 1949, C. J . H . F r a n s s e n ( M L ) ; the 

specimens recorded below are paratypes. 

T a l a u d Is.: 1 2 Beo, June 1930, S. L e e f mans, ex coll . v a n der V e c h t 
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( M L ) ; 4 $ L i n i n g , ι 9 K i a m i , Oct . 1949, C. J . H . F r a n s s e n , ex col l . v a n der 

V e c h t ( M L , ι 9 L i r u n g i n U S N M ) ; 3 9 R a i n i s , 1 9 Beo, M a y 1925, S. 

L e e f mans ( M A , 1 9 M L ) . 

9. Eumenes curvatus sangirensis, new subspecies 

9 6 — V e r y close to Eumenes curvatus curvatus, d i f f e r i n g only i n the 

puncturation, w h i c h is sl ightly coarser and denser; the punctures are deeper 

and better defined, especially on the mesoscutum, and the space between the 

tegulae and the parapsidal sutures is distinctly punctate. 

I n the two available males the facial markings are more extensive than 

i n m y male specimens of the nominate race ( f i g . 5 d ) ; the genitalia are not 

different. 

L e n g t h (h. + th. + t. 1 + 2) : 9 25-26 m m , S 23-24 m m . 

H o l o t y p e : 9, Tahulandang, Sangir Is., N o v . 1948, C . J . H . F r a n s s e n , ex 

coll . van der V e c h t ( M L ) ; the specimens recorded below are paratypes. 

S a n g i r I s. : i 9 i ( 5 w i t h same data as holotype ( M L , genitalia of 3 

on slide 16. 3. 56. 5; 1 6 " S a n g i r " , leg. Rosenberg ( M L , genitalia on slide 

H - 3- 56. 3)· 

10. Eumenes zimmermanni G i o r d a n i S o i k a 

Eumenes arcuata philippinensis Z i m m e r m a n n , 1931, Zeitschr. M o r p h . Oek. 

T i e r e , vol . 22, p. 207, 9 — Pa lawan, P h i l i p p i n e Is., leg. D o h e r t y (type 9 
Z M B ) [ inval id p r i m a r y h o m o n y m of Eumenes pyriformis philippinensis B e ­

quaert, 1928]. 

Eumenes arcuatus zimmermanni G i o r d a n i Soika , 1934, M e m . Soc. E n t . 

Ital . , vol . 12 (1933), p. 224 (new name; specimen f r o m L a o s , I n d o - C h i n a , 

i n B M ) . 

Z i m m e r m a n n ' s description is very short, but it leaves no doubt that it refers 

to a f o r m w h i c h di f fers by its dark wings f r o m Eumenes flavopictus aidrytus, 

w i t h w h i c h it occurs together i n Pa lawan. F u r t h e r differences are the very 

short lines at the inner orbits, w h i c h hardly extend into the eye-emarginations, 

and the slightly denser puncturation of the thorax and the upper part of the 

lateral areas of the propodeum (here w i t h at least 20 distinct punctures) . 

T h e clypeus is always more distinctly punctate than i n E. flavopictus, but 

there is some var iat ion i n the degree of coarseness of the punctures. T h e 

puncturation of the clypeus is densest near the anterior m a r g i n , the anterior 

fourth of the clypeus showing at least 25 f a i r l y w e l l defined punctures. 

A n t e r i o r m a r g i n of clypeus more deeply emarginate than i n E. flavopictus 

( ι : 10). 
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Gastra l petiole moderately slender, at apex as wide as the inter-ocular 

distance on the vertex, or very sl ightly narrower. 

T h e available specimens show some var iat ion i n the colour of the e f f u l ­

gence of the wings; it is noteworthy that i n a l l the more recently collected 

specimens (leg. M c G r e g o r , leg. Blakemore, and leg. T o w n e s ) the wings have 

a pronounced greenish tinge, whereas i n some older specimens the wings 

show more or less distinct violaceous reflections. 

U n f o r t u n a t e l y this species cannot be described completely, for I have not 

found a single male among the 20 specimens w h i c h I received f r o m various 

sources. 

L e n g t h (h. + th. + t. 1 + 2) : 2 25-27 m m . 

P a l a w a n : 1 2 " N o r t h P a l a w a n " , 2 2 " P a l a w a n " , f r o m Staudinger 

( M L ) , ι 9 " N o r d P a l a w a n " , 1 ? " P a l a w a n " (col l . G i o r d a n i S o i k a ) . 4 2 
P a l a w a n , 1898, Doherty , ex coll . F r u h s t o r f e r (2 2 M H N G , 2 2 col l . G i o r d a n i 

S o i k a ) . 4 2 Puerto P r i n c e s a , Oct . 1925, R . C . M c G r e g o r ( U S N M , 1 2 
M C Z ) . 4 2 "near Puerto P r i n c e s a " , M a r c h - J u n e 1945, H . H . Blakemore 

( C A S , ι 2 M L ) , ι 2 Puerto Pr incesa , 7 Dec. 1952, H . Townes (coll . H T ) , 

ι 2 Tagburos, 11 Dec. 1952, H . T o w n e s ( M L ) . 

T h e specimen f r o m L a o s , I n d o - C h i n a , recorded by G i o r d a n i S o i k a under 

this name, has proved to belong to a dif ferent species : see E. indosinensis, 

p. 18. 

11. Eumenes zamenes, new species 

T h i s species is easily distinguished by its large size, the denser punctura­

t ion of clypeus and of lateral areas of propodeum, and the yel low wings w i t h 

dark base. 

2 — Clypeus moderately convex, flattened i n the middle, its anterior mar­

g i n sl ightly depressed, but the depressed area m u c h w i d e r at the sides than 

i n the middle; anterior m a r g i n moderately wide, approximately two f i fths 

of the length of the clypeus; emargination 1 : 10. Inter-ocular distance o n 

vertex about equal to that at the clypeus (30 : 2 9 ) . 

T r a n s i t i o n between lateral and dorsal areas of propodeum not very sharp, 

except i n lower fourth. Gastra l petiole slender, the sides sl ightly more con­

vergent i n anterior than i n posterior half ; relative widths at base, behind 

spiracles, and at apex 14 : 21 : 28; greatest w i d t h usually sl ightly less than 

inter-ocular distance at vertex (28 : 3 0 ) . ( I n one female, f r o m K e n d a r i , the 

petiole at apex is as wide as this distance). Second gastral tergite large, its 

greatest w i d t h approximately three times that of the petiole (82 : 2 8 ) . W i n g s 

large, sl ightly longer than head + thorax + gastral petiole. 

P u n c t u r a t i o n sl ightly denser than i n E. flavopictus) flattened disk of cly-
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peus w i t h more than 50 distinct punctures; lateral areas of propodeum more 

densely punctate than i n any of the preceding species; the puncturation den­

sest and coarsest along the transit ion to the dorsal area, the punctures sparse 

and indistinct near the metapleura. 

T h e exceedingly fine tomentum w h i c h covers most of the body is black 

and appears to be denser than i n the related species; the densely punctate 

parts of head and thorax are very d u l l , the clypeus, metapleura, and gaster 

only moderately shiny. 

B lack; a short l ine at inner orbits (not reaching the middle of the lower 

side of the eye-sinus), and a very short and n a r r o w line on temples, pale 

yellow. W i n g s russet-yellow, darkest at anterior m a r g i n of fore wings; basal 

fourth of fore w i n g and nearly the basal half of h i n d w i n g strongly i n ­

fuscated. 

L e n g t h (h. + th. + t. 1 + 2) : 27-29 m m . 

H o l o t y p e : 5, M t . Bugason, 300 m , N . Celebes, A u g . 1941, F . Dupont , ex 

coll . van der Vecht ( M L ) ; the specimens recorded below are paratypes. 

C e l e b e s : 1 $ "Celebes, 57-101", "fulvipennis of Smith 's c o l l . " ( B M ) 

[the round blue label indicates that this specimen was collected by W a l l a c e ] , 

ι 9 "Celebes, col l . G r i b o d o " (col l . G i o r d a n i S o i k a ) . N o r t h Celebes, 1 2 T o n -

dano ( M L ) ; 1 5 Ka leosan, J u l y 1941, F . Dupont , ex coll . van der V e c h t 

( M L ) . Central Celebes: 1 9 Nanggala , Rante Pao , N o v . 1936 ( M L ) . South­

west Celebes: 1 9 T o d j a m b u , Palopo, J u l y 1936, L . J . Toxopeus ( M L ) ; 1 9 
" M a k " (pale blue r o u n d label of the Wal lace collection), coll . G r i b o d o 

( M C G ) . Southeast Celebes: 1 9 K a n d a r i , A p r i l 1874, O . Beccari ("arcuatus 

niasanus" det. G i o r d a n i Soika) ( M C G ) . 

S u l a I s . : 1 9 " S u l a B e s i , Doherty , ex col l . F r u h s t o r f e r " ( M H N G ) . 

Eumenes incola G i o r d a n i S o i k a (nrs. 12-17) 

T h i s species is structurally the most aberrant member of the group, being 

characterized by the short thorax, the shape of the gastral petiole (f igs, i m 

and i n ) and by the antennal hook ( f i g . 1 o ) , the almost edentate mandibles, 

and the volsella of the male ( f i g . 2 a ) . 

Y e t the colour pattern of the most r ichly marked subspecies of E. incola 

(aruensis f r o m K e i and A r u Is.) is remarkably s imi lar to that of E. arcuatus 

arcuatus, d i f f e r i n g only i n the f o l l o w i n g respects: 

L a b r u m yel low; eye-emarginations black; two c ircular yel low spots on 

front between ocelli and inter-antennal m a r k (these three marks sometimes 

conf luent) ; posterior angles of pronotum w i t h large, tr iangular, ye l low mark; 

posterior pair of spots on mesoscutum lacking; tegulae w i t h yel low m a r k at 

posterior m a r g i n only; spots on propodeum separated by median, longitudinal , 
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black band (only i n specimens w i t h reduced markings a slight indication of a 

transverse black b a r ) ; gastral petiole without the basal pa ir of spots; spots 

at base of second gastral tergite subcircular, more clearly separated than i n 

E. arcuatus, where these spots are transverse and f o r m an interrupted band; 

second sternite without spots near the middle; apical bands of tergites 2-5 

not interrupted medial ly and hardly sinuate. W i n g s w i t h conspicuous golden 

shine. T h e markings on the legs are as i n E. arcuatus arcuatus. 

T h i s pattern is m o d i f i e d i n the dif ferent subspecies by an apparently 

independent reduction of the yel low markings on certain parts of the body. 

T h e darkest f o r m (zonites) is black, w i t h only the apical band of the gastral 

petiole pale yel low; the face may be either black, or m a r k e d w i t h one or three 

minute spots near the antennal bases; i n the male the f irst antennal segment 

is part ly pale yellow. 

It is remarkable that the A u s t r a l i a n specimens are hardly dif ferent f r o m 

those collected i n the A r u and K e i Islands, whereas the populations of the 

mainland of N e w Guinea , and of M i s o o l , show various degrees of reduction 

of the yel low pigment. 

Eumenes incola is smaller than the other species of this group, measuring 

only 16-20 m m (h. + th. + t. 1 + 2 ) . 

12. Eumenes incola mauritsi, new subspecies 

5 — H e a d and thorax marked w i t h yel low as i n the subsp. incola, but the 

spots on the propodeum smaller, w i t h broad and rather deep inc is ion on 

inner side; gaster black, except for a yel low band at the apex of the petiole. 

Legs black; fore femora and tibiae w i t h yel low line. 

W i n g s yel low, veins pale brownish, but the basal t h i r d sl ightly infuscated, 

w i t h dark veins. 

N a m e d i n honour of m y f r iend D r . M a u r i t s A . L i e f t i n c k , who collected 

three females of this interesting f o r m at Sorong, N o r t h W e s t N e w Guinea, 

i n the period between 28 A u g . and 6 Sept. 1948 (type and paratype i n M L , 

one paratype i n M Z B ) . 

13. Eumenes incola octomaculatus, new subspecies 

2 — S i m i l a r to subsp. zonites, but the head m a r k e d w i t h yel low as des­

cribed i n the key on p. 8. 

T h e type and only specimen k n o w n is a female f r o m Fäkal , M i s o o l , col­

lected by D r . M . A . L i e f t i n c k between 8 Sept. and 20 Oct . 1948 ( M L ) . 

14. Eumenes incola zonites, new subspecies 

2 — Black; head w i t h at most a small inter-antennal spot and small spots 

at the inner orbits pale yel low; apex of petiole w i t h n a r r o w yel low band. 
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β — S i m i l a r to the female; facial markings var iable : the interantennal 

spots rather large (covering the whole supraclypeal area and produced be­

tween the antennae, here reaching the level of the lower side of the eye­

emarginations) or more or less reduced, i n the darkest specimen entirely 

absent; spots at inner and outer orbits small , rarely absent; f irst antennal 

segment anteriorly w i t h a pale yel low m a r k of variable size. U n d e r side of 

f lagel lum ferruginous at base, darker towards the apex. V o l s e l l a of genital ia: 

f i g . 2 a. 

H o l o t y p e : 2, H o l l a n d i a , N o r t h N e w Guinea, Dec. 1936, W . Stüber, ex 

col l . van der V e c h t ( M L ) ; al l females recorded below are paratypes. 

N o r t h e r n N e w G u i n e a : 1 2 P i o n i e r B i v a k , Dec. 1920, leg. W . C. 

v a n H e u r n ( M Z B ) ; 10 2 7 δ P a n i a i , Aug.­Sept . 1939, 2 2 1 β A r a b u B i v a k , 

K N A G E x p e d i t i o n ( M L ) ; 6 2 2 S H o l l a n d i a , Dec. 1936, leg. W . Stüber, 

e x coll . van der Vecht ( M L ) ; 5 2 2 <5 H o l l a n d i a , J u l y 1938, 3 ? 1 <5 A r a u ­

car ia C a m p , 700­800 m , M a r c h 1939, 1 2 Rattan C a m p , 1200 m , 2 2 2 3 

B a l i e m C a m p , 1600 m , Dec. 1938 (al l collected by D r . L . J . Toxopeus d u r i n g 

the T h i r d A r c h b o l d E x p e d i t i o n ) ( A M N Y , M Z B , M L ) ; Cyclops M o u n t a i n s , 

ι 2 Sabron, 1200 ft., 15 M a y 1936, 1 2 M t . L i n a , 3500 ft., M a r c h 1936, 

leg. L . E . Cheesman ( B M ) . 

15. Eumenes incola incola G i o r d a n i S o i k a 

Eumenes (Delta) incola G i o r d a n i Soika , 1935, A n n . M u s . C i v . Stor. N a t . 

Genova, vol . 57, p. 134, 2, f ig . 3 — M o r o k a , South E a s t N e w Guinea, leg. 

L o r i a (2 2, type i n M C G ) . 

Besides the type I have seen a female of this subspecies f r o m P a p u a , M a ­

f u l u , 4000 ft., J a n . 1934, leg. M i s s L . E . Cheesman ( B M ) . 

16. Eumenes incola aruensis G i o r d a n i S o i k a 

Eumenes incola var. aruensis G i o r d a n i Soika , 1935, A n n . M u s . C i v . Stor. 

N a t . Genova, v o l . 57, p. 137, 2 — W o k a n , A r u , leg. Beccar i (1 2, M C G ) . 

A r u I s . : 1 2 " A r u " , leg. Wallace , "E. arcuatus 3, det. S m i t h " on blue 

r o u n d label, coll . Saunders ( O U M ) . 1 2 P u l a u K o b r o r , 30 M a y 1938, P . 

B u w a l d a ( M L ) . 

K e i I s . : 2 2 " K e " , leg. Wallace (no. 58/124, B M ) . 

17. Eumenes incola teleporus, new subspecies 

2 — V e r y s imilar to E. incola aruensis. L a b r u m black. Gaster less exten­

sively m a r k e d w i t h yel low : the spots at the base of the second tergite smaller, 

the apical band of the petiole more or less widely interrupted; gastral tergites 
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2-4 w i t h yel low apical band, 5 and 6 entirely black. W i n g s more strongly 

infuscated. 

6 — L a b r u m yel lowish. Gastra l tergites 2-5 w i t h yel low apical band (the 

band on the f i f t h tergite interrupted i n the m i d d l e ) . Otherwise as i n the 

female. 

H o l o t y p e : ? , Queensland, M a c k a y , G . T u r n e r , 1892-16 ( B M ) ; al lotype: 

<5, Queensland, Ca irns , K u r a n d a , 4-02, 1909-188 ( B M ) . 

Q u e e n s l a n d : 2 ? M a c k a y , 1909-188 ( B M , M L ) , paratypes. 

Eumenes flavopictus B l a n c h a r d (nrs. 18-33) 

T h e literature references to this polytypic species are given below under 

the subspecies. U p to the present E. flavopictus has been considered con-

specific w i t h E. arcuatus F a b r . , but it is distinguished by a number of m o r ­

phological characters, as follows : 

Î — A n t e r i o r m a r g i n of clypeus very shallowly emarginate (see f ig . 4, 

n r s . 18-33), the emargination always less deep than i n E. arcuatus. M e s e p i -

sternum densely, i n the upper part (above the transverse suture) almost retic-

ulately, punctate, the interspaces here everywhere m u c h smaller than the punc­

tures. Poster ior area of propodeum densely punctate, rather sharply separated 

f r o m the impunctate lateral areas, the transit ion being distinctly angular. 

(5 — Basa l part of volsella of genitalia densely clothed w i t h long hairs 

( f igs . 3a-e). 

Eumenes flavopictus, as delimited i n this paper, occurs throughout the 

south-eastern part of continental A s i a , i n the western half of the I n d o - A u s t r a ­

l ian archipelago ( lacking i n most of the P h i l i p p i n e Islands and i n Celebes), 

and i n the islands of the Sunda arc as far as T e n i m b e r and perhaps also the 

K e i Islands. 

T h e basic pattern of ye l low markings consists of the fo l lowing elements : 

a m a r k on the clypeus ( i n the 5 often the entire clypeus yel low, the m a r k is 

absent i n most females of melanistic forms, but usually present i n the males) , 

an inter-antennal mark, a l ine at the inner orbits (often reduced, but even i n 

the darkest forms never entirely absent), a n a r r o w line at the outer orbits, a 

band on the pronotum, four spots on the mesoscutum ( i n some bright ly 

coloured forms connected to f o r m two lyre-shaped m a r k i n g s ) , a small m a r k 

on the lateral areas of the scutellum, a vertical band on the mesepisternum, 

a band at the outer m a r g i n of the tegulae, a band on the postscutellum, two 

large marks on the posterior area of the propodeum (leaving a median, cross-

shaped area b lack) , three pairs of spots on the gastral petiole, a pair of trans­

verse spots at the base of tergite 2, f o r m i n g an interrupted band, n a r r o w l y 

interrupted bands at the apex of tergites 2-5, and wide ly interrupted bands 
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at the apex of sternites 2-5, a pair of small spots at the sides of sternite 2, 

near the middle; on the legs : marks on outer side of m i d and h i n d coxae, 

a l ine at the under side of the fore femora, most of the fore tibiae ( leaving 

a b r o w n line on the inner s ide) , and a l ine on the outer side of the m i d and 

h i n d tibiae. 

T h e subspecies are m a i n l y distinguished by differences i n the colour pat­

tern, various parts of the body showing independent var iat ion i n the extent 

of the yel low markings; the wings are usually pale b r o w n i s h hyaline w i t h a 

ye l lowish tinge at the anterior m a r g i n of the fore w i n g , but i n some sub­

species they are almost u n i f o r m l y dark b r o w n . Undoubtedly there exist also 

small differences i n the structure of various parts of the body, as is indicated 

by the drawings of the anterior clypeal m a r g i n of the female of various sub-

species ( f ig . 4, nrs . 18-33) a n d t n e volsella of the genitalia of some males 

( f i g . 3 ) , but the var iat ion i n this respect is slight and can h a r d l y be expressed 

i n words. 

18. Eumenes flavopictus flavopictus B l a n c h a r d 

Eumenes flavopictus B l a n c h a r d , 1841-9, i n C h . d ' O r b i g n y , Diet . U n i v . H i s t . 

Nat . . Planches, vo l . 2, Ins., H y m . , p i . 2 f ig . 2 1 ) — no locality g iven (type 

M P ? ) . Saussure, 1852, Ét. fam. V e s p . , vo l . 1, p. 65, 2, p l . I V figs. 3a, 3b 

(flavopicta) "Indes Orientales" ; type examined, M P ) ; 1855, I.e., v o l . 3, p. 132 

(description of male; praslinius and flavopictus are perhaps varieties o f 

arcuatus). S m i t h , 1857, Cat. H y m . B r i t . M u s . , vo l . 5, p. 22 (cat., flavopicta)', 

1871, J l . P r o c . L i n n . Soc. Zool . , vo l . 11, p. 371 (cat., flavo-picta). M a i n d r o n , 

1882, A n n . Soc. E n t . France , ser. 6, vo l . 2, p. 272 (flavopicta; syn. of E. 

arcuata). B i n g h a m , 1896, P r o c . Z o o l . Soc. L o n d . , 1896, p. 448 (flavopicta) 

C e y l o n ) ; 1897, F a u n a B r i t . India , H y m . , vo l . 1, p. 345, 2 $ (flavopicta) 

[ in part o n l y ] . Rothney, 1903, T r a n s . R . E n t . Soc. L o n d . 1903, p. 106 

(flavopicta) Barrackpore , Bengal , c o m m o n ) . S trand, 1910, Jahrb . N a s s . V e r . 

N a t u r k . , vo l . 63, p. 49 (flavopicta) C e y l o n ) . D o v e r & R a o , 1922, J l . A s . Soc. 

1) Dalla Torre (1894) refers to: "Blanchard, Diet. hist. nat. Hymen. II, 1840; T . 11 
F. 2", but this is evidently incorrect. The second volume of plates of the "Dictionnaire 
Universelle" shows the figure of Eumenes flavopictus on pi. 2 of the division "Insectes, 
Hyménoptères", not pl. 11. The error is probably caused by careless copying of the 
reference "pl. II" in Maindron's paper (1882). The date of publication of this figure is 
perhaps not 1840. According to Sherborn and Palmer (1903, Ann. Mag. Nat. Hist , ser. 
7, vol. 3, p. 350) the text of the "Dictionnaire" was published in 1839-49, and the plates 
were issued with the text. Unfortunately these authors say nothing about the dates of 
publication of the various plates, and I have not yet succeeded in obtaining reliable infor­
mation on this point. Perhaps Dalla Torre, who apparently has not seen d'Orbigny's "Dic­
tionnaire", confused this reference with Blanchard's "Hist. Nat. Anim. Artie, Insectes", 
which was published in 1840, but in this work Eumenes flavopictus is neither discussed 
nor figured. 
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Bengal , new ser., vol . 18, p. 238 (flavopicta) I n d i a ; C e y l o n ) . Dover , 1925, 

i b i d . , vol . 20 (1924), p. 296, f ig . 6 (flavopicta) discussion; occurrence of al l 

possible transitions between "var . flavopicta" and " typica l arcuata"). 

Eumenes arcuata var. flavopicta D a l l a T o r r e , 1894, Cat. H y m . , vol . 9, p. 

18 (cat.); 1904, G e n . Insect., vol . 19, p. 21 (cat.). Zavattar i , 1911, A n n . M u s . 

Z o o l . U n i v . N a p . , new ser., vol . 3, no. 19, p. 2 (flavopictus) C e y l o n ) . Dusmet, 

1930, B o l . Soc. E n t . E s p . , vol . 13, p. 102 (flavopictus) K h a n d a l a , I n d i a ) . 

Eumenes arcuatus var. praslinius (Guérin) Bequaert, 1928, A n n . M a g . 

N a t . H i s t . , ser. 10, v o l . 2, p. 169 ( i n key; syn. : flavopictus Blanch.) [not E. 

praslinia G u é r i n ] . 

Eumenes arcuata flavopicta Z i m m e r m a n n , 1931, Zeitschr. M o r p h . Oek. 

T i e r e , vol . 22, p. 205, f i g . 26 no. 1 (Ceylon) [erroneously recorded f r o m 

Sumatra and J a v a ] . 

T h i s species was f irst published as a coloured f igure, w i t h the legend 

"Eumenes flavopictus B l a n c h . " i n d O r b i g n y ' s " D i c t i o n n a i r e " . A p p a r e n t l y 

it is not mentioned i n the text of this w o r k . A description published by de 

Saussure i n 1852 is based on Blanchard 's type f r o m "les Indes Orienta les" 

i n the P a r i s M u s e u m . 

J u d g i n g f r o m this description, I presume that the type was collected i n 

Ceylon, for it agrees w e l l w i t h a series of specimens f r o m this is land. H o w ­

ever, I have seen too few specimens f r o m the mainland to state this w i t h 

certainty. 

T h e nominate race of Eumenes flavopictus is distinguished by the extent 

as wel l as by the tinge of the yel low markings , the latter being intermediate 

between R i d g w a y ' s " P i n a r d " and " E m p i r e " , whereas the colour of the m a r k ­

ings i n the subsp. continentalis comes closer to " B a r y t a ­ y e l l o w " . T h e wings 

have a pronounced yel lowish tinge and are only slightly infuscated at apex. 

C e y l o n : 2 2 " C e y l o n " , f r o m Staudinger ( M L ) ; 1 $ T r i n c o m a l i , coll . 

Schulthess ( E T H Z ) ; 20 $ 12 <5, various localities i n al l provinces (see be­

l o w ) , June­Dec. 1953, D r . F . K e i s e r ( N M B ; M L ) ; 3 2 " C e y l o n " , leg. 

Thwaites ( O U M ) ; 1 2 " C e y l o n " ( M C Z ) , 1 2 K a n d y ( M C Z ) , 1 2 Matale , 

1899, W . H o r n ( M C Z ) ; 1 2 " C e y l o n " , K . Bernhardt , J u l y 1904 ( B M ) ; 

probably also : 2 2 " I n d . O r . " ( I R S N B ) , 2 2 " I n d . O r . " , leg. Calkoen ( M L ) . 

A 2 f r o m " N . E . Sumatra , 1926, G . F a i r c h i l d " ( M C Z ) is evidently incor­

rectly labelled. 

I n d i a : 1 2 South I n d i a , N i l g i r i H i l l s , Cherangodi , 3500 ft., Oct. 1950 

( M L ) ; ι 2 M y s o r e ( O U M ) ; 10 2 3 ô K ' w a d a and other localities i n South 

India , coll . T . R . B e l l ( B M ) ; 1 β " D e k k a n " ( M L ) , 1 <3 S i k k i m ( M L ) ; 1 2 
"Bengale, M a c é " , coll . Spinola ( M T ) . — T h e distr ibut ion of this f o r m i n 
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continental A s i a is insuf f ic ient ly k n o w n . A c c o r d i n g to Rothney it goes as 

far eastward as Bengal . T h e possible intergradation w i t h continentalis de­

serves further study. 

V a r i a t i o n . — T h e specimens collected by D r . K e i s e r i n Cey lon show marked 

differences i n the extent of the yel low markings . It seemed of interest 

to determine whether this is solely due to variations i n the amount of yel low 

pigment i n general, or whether dif ferent parts of the body may v a r y indepen­

dently i n this respect. T o describe the colour pattern of each of the available 

specimens, the variable characters are indicated by A , B , etc., the extent of 

the yel low colour by ι and 2 (more and less yel low, resp.) , or by 1, 2, and 3. 

w h e n intermediates (2) between brighter and darker forms occur. T h e f o l ­

l o w i n g characters were found to be more or less variable : 

A . Y e l l o w lines at inner and outer orbits coalescent on the vertex (1) , nar­

rowly interrupted at the level of the ocelli ( 2 ) , or widely interrupted, 

the upper part of the inner orbits (above the eye-emarginations) being 

entirely black ( 3 ) . 

B . P r o n o t u m almost entirely yel low (1) , w i t h incomplete transverse black 

band ( 2 ) , or w i t h complete black band separating a small yel low m a r k i n 

front of the tegulae f r o m the broad band at the anterior m a r g i n ( 3 ) . 

C . Mesoscutum w i t h some small ye l low spots (near anterior m a r g i n and i n 

posterior angles) besides the yel low bands, w h i c h are coalescent at the 

base (1 ) , without such spots, the yel low bands coalescent at the base ( 2 ) , 

or the bands entirely separated ( 3 ) . 

D . Tegulae yel low, w i t h translucent (1 ) , brownish ( 2 ) , or blackish (3) spot. 

E . P r o p o d e u m posteriorly yel low w i t h median black band (1) , w i t h a dark 

spot on each side i n addit ion to the band ( 2 ) , or w i t h these spots con­

nected w i t h the median band to f o r m a dark cross ( 3 ) . 

F . A n t e r i o r pair of yel low spots of gastral petiole coalescent (1 ) , separated 

(2) or absent ( 3 ) . 

G . A n t e r i o r band of second gastral tergite entire (1) or n a r r o w l y interrupted 

( 2 ) . 

H . Second gastral sternite w i t h two lateral spots near the middle (1) or 

without such spots ( 2 ) . 

T h e condit ion of these characters i n the specimens of the Cey lon series, 

i n the type (based on the description of de Saussure) , and i n some continen­

tal specimens is shown i n the accompanying table. 

T h e fo l lowing points are of interest. 

(1) A m o n g the 20 females 5 specimens have a relatively dark head (nrs. 

8, 10, 12, 13, 2 0 ) ; generally these specimens also have the pro- and meso-
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scutum and the propodeum less extensively m a r k e d w i t h yel low. H o w e v e r , 

no. 20 combines a dark head w i t h an entirely yel low pronotum, the tegulae 

i n these specimens are either bright or dark, and i n 2 of these 5 specimens 

the gaster shows no signs of melanism. 

T A B L E ι . 

Condition of eight variable characters (see text, p. 34.) in 32 specimens of 

Eumenes flavopictus flavopictus Blanch, from Ceylon, and in 4 specimens 

from other localities. 

No. Locality Month Sex Head Thorax Prop. Gaster 

A Β C D Ε F G H 
— "Ind. O r . " (type, sec. descr.) 9 I 3 ? ? I I I I 

I Irakkandi, N .P. VII 9 I 3 3 3 2 I I I 
2 Kurunegala, N .W.P. V I 9 I I 2 I 2 I I 2 

3 Anuradhapura, N.C.P. XII 9 I I I I 2 I I I 
4 Kandy, C P . V I 9 I 2 3 2 2 2 I 2 

5 do. VIII 9 I 3 3 3 2 2 I 2 

6 do. VIII 9 I I 2 2 2 2 I I 
7 do. VIII 9 I 2 3 I 2 2 I I 
8 do. VIII 9 3 2 3 I 3 2 I I 
9 do. IX 9 I 2 2 I 2 2 I 2 

10 do. IX 9 3 2 3 I 2 I I I 
II do. X 9 I I 2 I 2 I I I 
12 do. X 9 2 3 2 3 2 I I 1 

13 do. X 9 2 3 3 3 3 I I 

14 do. X 9 I I 2 I I I 2 

15 Peradeniya, C P . VIII 9 I 3 2 2 2 I I I 
16 do. VIII 9 I 2 2 I I I I I 
17 Haragama, C P . XI 9 I 2 2 I 2 I I 2 

18 do. XI 9 I I 3 I 2 I I I 
19 Mavanella, Sab. XI 9 I 3 2 I 3 I I 2 

20 Tissamaharama, S.P. X 9 3 I 3 I 3 2 I I 
21 Kandy, C P . VIII $ 3 3 3 2 2 2 2 2 

22 do. VIII $ 2 2 2 I 3 I I 2 

23 do. IX $ 3 3 2 2 3 3 2 2 

24 do. X $ 2 2 2 I 2 2 2 2 

25 do. XI $ 2 3 3 2 2 2 2 2 

26 do. XII $ 3 3 2 I 3 2 I 2 

27 Dambulla, C P . XII $ 3 3 3 I 3 2 2 2 

28 do. XII $ 3 3 3 I 3 2 2 2 

29 Balakuduwa, C P . XII $ 3 3 3 I 3 2 I 
30 Welimada, Uva IX $ 3 3 3 I 3 2 I 2 

31 do. IX $ 2 3 3 I 2 2 I 2 

32 do. IX $ 2 3 3 3 3 2 I 2 

33 Nilgiri 9 3 3 3 3 2 2 2 I 
34 Dekkan ? $ 3 3 3 3 2 2 2 2 

35 Sikkim ? $ 3 3 3 3 2 2 2 I 
36 Mysore ? 9 3 3 3 2 2 2 2 2 
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S i m i l a r l y no constant associations can be found when other characters are 

compared. W e may therefore conclude that the extent of the yel low markings 

on dif ferent parts of the body appears to v a r y independently. 

(2) B r i g h t l y coloured specimens (nrs. 2. 3, 11, 18) have been found i n 

various localities, and occur together w i t h relatively dark specimens. 

(3) N o seasonal influence on the degree of melanism can be observed. 

(4) T h e males are constantly darker than the females. 

(5) T h e few available continental specimens are less extensively m a r k e d 

w i t h yel low than the Cey lon specimens. 

19. Eumenes flavopictus continentalis Z i m m e r m a n n 

Eumenes arcuata continentalis Z i m m e r m a n n , 1931, Zeitschr. M o r p h . Oek. 

T i e r e , v o l . 22, p. 203, f ig . 3, 5 <5 — S i k k i m (types i n col l . B i n g h a m , Z M B ) ; 

I n d i a to Canton; Sumatra [erroneously recorded f r o m B o r n e o ] . G i o r d a n i 

So ika , 1934, B o l l . Soc. V e n e z . Stor. N a t . , vo l . 1, p. 42 (not a separate varie­

ty); I 9 3 5 , Α η η · M u s - Stor. N a t . Genova, vo l . 57, p. 133 (syn. of E. arcuatus 

arcuatus). V a n der Vecht , 1937, T r e u b i a , vo l . 16, p. 268, f ig . 3a ( S u m a t r a ; 

erroneously recorded f r o m B o r n e o ) . 

Eumenes arcuatus ( F a b r . ) S m i t h , 1861, J l . P r o c . L i n n . Soc. Z o o l . , vo l . 5, 

p. 126 [Singapore and S i a m records o n l y ] ; 1871, 1. c , vo l . 11, p. 372 (cat.) 

[as 1861]. B i n g h a m , 1897, F a u n a B r i t . I n d i a , H y m . , v o l . 1, p. 346, 2 δ [ i n 

part o n l y ] . Rothney, 1903, T r a n s . E n t . Soc. L o n d . 1903, p. 106 ( B a r r a c k -

pore, Bengal ; rare) . B i n g h a m , 1905, Fasc . M a l a y . , Zoo l . , v o l . 3, p. 47 ( M a ­

laya; B u r m a ) . D o v e r & R a o , 1922, J l . A s . Soc. Bengal , new series, vo l . 18, 

p. 238 (arcuata; L e b o n g , 5000'; M o u l m e i n , B u r m a ; note on nest). D o v e r , 

1925, I.e., vo l . 22, p. 296, f ig . 6 (arcuata; flavopicta is a colour variety; nico-

barica M . W . a race); 1926, C h i n a J l . Sei . & A r t s , vo l . 4, p. 233 ( H o n g k o n g ) ; 

1929, B u l l . Raf f les M u s . , vo l . 2, p. 44 (arcuata; M a l a y a ) [ incorrectly recor­

ded f r o m Sarawak, Borneo, and f r o m N e w G u i n e a ] ; 1931, J l . F e d . M a i . St. 

M u s . , vo l . 16, p. 253 (arcuata; M a l a y a ) . G i o r d a n i S o i k a , 1935, A n n . M u s . 

C i v . Stor. N a t . Genova, vol . 57, p. 133 (syn. : formosanus Z i m m . and con­

tinentalis Z i m m . ) . 

Eumenes flavopicta ( B l a n c h . ) S m i t h , 1858, J l . P r o c . L i n n . Soc. Zool . , vo l . 

2, p. 108 (S ingapore) . 

Eumenes arcuatus var. flavopictus (B lanch. ) Schulthess, 1914, Z o o l . Jahrb . 

Syst., vo l . 37, p. 263 ( S u m a t r a ) . 

2 (5 — C o l o u r pattern very s imi lar to that of Eumenes arcuatus ( F a b r . ) of 

N e w G u i n e a and N o r t h A u s t r a l i a (see p. 54) , but the pronotum only v e r y 

rarely w i t h a minute spot i n its posterior angles, the inter-antennal m a r k only 
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slightly widened above, and the second gastral tergite at most w i t h small lateral 

spots near the middle. A n t e r i o r band of second gastral tergite slightly wider 

than the posterior band. 

It is rather unfortunate that the type locality of this f o r m is S i k k i m , for 

this area lies at the northwestern end of the range of the subspecies, where 

the colour pattern shows a greater resemblance to that of flavopictus f r o m 

C e y l o n and I n d i a than at the southern end ( S u m a t r a ) . 

I have only recently become aware of this fact, when I received a female 

specimen f r o m the typical series (labelled " S i k k i m , coll . B i n g h a m " ) f r o m the 

Zoological M u s e u m i n B e r l i n . 

T h i s specimen di f fers i n some respects f r o m a series f r o m Sumatra i n the 

L e i d e n M u s e u m , as follows : markings slightly darker yel low; inter­antennal 

m a r k a little wider above, below extended along the base of the clypeus, the 

space between antennal sockets and clypeus being yel low except for the two 

dark sutures; thoracic markings a little more extensive; arms of propodeal 

cross rounded, narrowed at base (rather neatly rectangular i n Sumatran spec­

imens) ; basal spots of petiole coalescent ( i n Sumatran specimens the petiolar 

spots never coalescent), the middle spots sl ightly larger, and the markings on 

the f o l l o w i n g tergites slightly more extensive. 

A t present I do not have suff icient material at hand to give an adequate 

description of the var iat ion of the subspecies continentalis, as here defined, 

over its entire range. It is st i l l necessary to determine whether the specimen 

f r o m S i k k i m , described above, can be regarded as representing exactly the 

population of the type locality, and it should be further investigated whether 

the colour pattern of this population does indeed change gradual ly — as 

the few available specimens seem to indicate — f r o m the northern to the 

southern end of the range of the subspecies, i.e. f r o m S i k k i m to Sumatra. 

T h e coloration of 18 females f r o m various localities i n S u m a t r a shows very 

little var iat ion; the lateral'spots near the middle of the second gastral sternite 

v a r y f r o m small to hardly visible i n nine specimens and are entirely lacking 

i n the others. A female f r o m Sebuku Is land has the l ine on the h i n d tibiae 

reduced to a spot near the apex. 

It should be noted that most of the continental specimens, recorded below, 

have been examined before a specimen f r o m the type locality was obtained. 

S i k k i m : ι Ç " S i k k i m " , coll . Schulthess ( E T H Z ) ; ι ? " S i k k i m , coll . 

B i n g h a m " , received f r o m Z M B ( M L ) ; ι 5 " S i k k i m " , M a y 1894, leg. B i n g ­

ham, coll . Rothney ( O U M ) . 

A s s a m : 1 î 1 á K h a s i a , coll . Rothney ( O U M ) , i n the ? the spots on 

the mesoscutum are almost confluent as i n typical E. flavopictus; 2 δ K h a s i a , 

col l . Schulthess ( E T H Z ) . 
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B u r m a : 2 9 Bhamò, J u n e and Sept. 1886, L . F e a ( M C G , M L ) ; 2 9 4 δ 

Schwego (or Shwegoo) M y r a , 1 δ Schwego M y o , Oct. 1885, L . F e a ( M C G ) ; 

2 9 ι (5 C a r i n Chebà, M a y ­ D e c . 1888, 1 9 do., A u g . 1888, L . F e a ( M C G , 

ι 9 M L ) . S. Shan States: 1 9 M e L a k e , Thaungdo, 900 m , 10 Sept. 1934 

( N R S ) , ι á TaunggyT, 1500 m , 1 A u g . ­ 2 2 Sept. 1934 ( N R S ) , 1 δ P e k k o n g , 

900 m , 8 Oct. 1934 ( M L ) ; al l leg. R . Malaise . 

C h i n a : 2 9 1 δ Canton, coll . Schulthess ( E T H Z ) ; 1 9 " N g a n H o e i " , 

coll . G r i b o d o ( M C G ) ; 1 9 N a n ­ n i n g , K o w a n g ­ s i , 1933, ex coll . van D y k e 

( C A S ) ; ι 9 ι á Foochow, leg. K e l l o g g ( M C Z ) . 

H a i n a n I. : I $ I < 5 D w a B i , 26 J u l y 1935, 1 δ N o d o a , 30 M a y 1935, 

ι 9 F a n T a , 17 J u l y 1935, al l leg. L . Gressitt ( M C Z ) . 

I n d o ­ C h i n a : 1 9 C e n t r a l T o n k i n , C h i e m ­ H o a , A u g . ­ S e p t , coll . 

Schulthess ( E T H Z ) ; Cochinchina: 1 9 P . Condora , 14 A u g . 1924, 1 6 

Phuquoc, 17 Sept. 1924, R . V i t a l i s de Salvaza ( I R S N B ) ; 2 9 H a n o i , A p r i l ­

M a y 1917, V . Démange ( M C Z ) . 

S i a m : N o r t h S i a m , 1 9 C h i e n g M a i , 19 Sept. 1935, D a j a k L a y a n g 

G a d d i ( I R N S B ) ; East S i a m , 1 9 L a m T o n L a n g , 5 June 1935, D a j a k 

L a y a n g G a d d i ( I R S N B ) ; 1 9 Bangkok, coll . Schulthess ( E T H Z ) ; 1 9 
" S i a m " , M o u h o t ( O U M ) . 

T e n a s s e r i m : 1 9 mountains between M e e k a l a n and K y e a t , 500 m , 

M a r c h 1887, 1 δ Thagatà, A p r i l 1887, both leg. L . F e a ( M C G ) ; 1 δ "Tenas­

s e r i m " , ι 9 T h a u n g y i n , F e b r . 1891, 1 δ T a v o y , N o v . 1889, al l leg. B i n g h a m , 

coll . Rothney ( O U M ) . 

M a l a y a : 1 9 P . Penang, 600 m , F e b r . 1889, L . L o r i a & L . F e a 

( M C G ) ; ι 9 ι δ Perak , coll . Schulthess ( E T H Z ) ; 2 9 P e n a n g ( U S N M ) ; 

ι 9 " S i n g " ( = Singapore) , leg. Wallace ( O U M ) . 

S u m a t r a : 1 9 " S u m a t r a " , S. Müller ( M L ) . 1 9 T a m i a n g ( I R S N B ) . 

N o r t h Sumatra : 1 9 between T a k e n g o n and B i r e u e n , June 1937, C. Τ . & B . 

B . Brues ( M C Z ) ; 6 9 1 δ T a n d j o n g M o r a w a , Serdang, D r . B . H a g e n 

( M L ) ; ι 9 Prapat , 900 m , 31 Dec. 1954, J . van der V e c h t ( M L ) ; 1 9 
" S i b o g a " ( S i b o l g a ) , A p r i l 1886, E . M o d i g l i a n i ( M C G ) . Centra l S u m a t r a : 

2 9 W e s t Sumatra , van Lansberge ( M L ) ; 1 9 Sawahlunto, M i s s Delprat 

( M L ) ; 4 9 P a d a n g ( M Z B , M L , M C Z ) ; 1 δ R i o u w Res. , I n d r a g i r i , M a n ­

dian, A p r i l 1939, P . B u w a l d a ( M L ) ; 1 9 L u b u k S i k a p i n g ( M Z B ) ; 1 9 
" S a n d a r a n A g o n g " (Sanggaran A g u n g ) , K o r i n c h i L a k e , 2450 ft., M a y ­ J u n e 

1914 ( B M ) . South S u m a t r a : 1 9 Sarolangun ( M Z B ) ; 1 9 B e n k u l e n D i s t r . , 

1912­19, C. J . B r o o k s ( B M ) ; 1 9 B u k i t Item, J u n e ­ J u l y 1935, 1 9 T a n d j o n g 

S a k t i , M a y 1935, 1 9 M u a r a T e n a m , A u g . 1935, al l i n Benkulen, leg. M r s . 

Μ . E . W a l s h ( M L ) ; 1 9 K e d a t o n near Tandjongkarang , 27 M a r c h 1937, J . 
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van der V e c h t ( M L ) ; ι δ Bergen Estate near Tandjongkarang, M a y 1953, 

A . Sollaart ( M L ) . 

I s l a n d s i n S u n d a S t r a i t s : 1 Î P . L e g u n d i , 21 June 1955, 3 9 

4 a P . Sebuku, June 1955, al l leg. A . M . R . W e g n e r ( M Z B , M L ) ; 1 9 P . 

Sebesi, J a n . 1922, 1 9 " V e r l a t e n E i l a n d " ( P . Sertung) , J a n . 1933, 1 9 1 δ 

K r a k a t a u , Dec. 1933 and J a n . 1933, resp., al l leg. K . W . D a m m e r m a n ( M L ) . 

B a n g k a I . : 1 9 " B a n c a " , leg. B u d d i n g ( M L ) ; 3 9 P a n g k a l p i n a n g , 

A p r i l 1930, J . van der Vecht ( M L ) . — A b d o m i n a l bands a little n a r r o w e r 

than i n Sumatran specimens, but wider than i n the B o r n e a n race. 

20. Eumenes flavopictus formosanus Z i m m e r m a n n 

Eumenes arcuata formosana Z i m m e r m a n n , 1931, Zeitschr. M o r p h . O e k . 

Tiere , vol . 22, p. 206, 9 (5, f ig . 26 no. 5 — " P i l a n , F o r m o s a " [ P i l a m ? ] 

(holotype 9 Z M B ) . G i o r d a n i Soika , 1934, B o l l . Soc. Venez . Stor. Nat . , v o l . 

ι , p. 42 (arcuatus var. formosanus; not a separate v a r i e t y ) ; 1935, A n n . M u s . 

C i v . Stor. N a t . Genova, vol . 57, p. 133 (do.; syn. of Eumenes arcuatus ar­

cuatus) . 

Eumenes arcuata T o s a w a , 1934, T r a n s . K a n s a i E n t o m . S o c , Osaka , no. 

5, p. 5 ( i n k e y ) , p. 15, plate f ig . 4 (c3) ( F o r m o s a ) . 

9 δ — C o l o u r pattern as i n continentalis, but most of the yel low m a r k i n g s 

sl ightly reduced. I n contrast to engganensis, the reduction of the yel low m a r k ­

ings is apparent on the gaster as w e l l as on head and thorax. Second gastral 

sternite without lateral yel low spots near the middle. Legs black; tibiae I red­

dish on inner side, and w i t h yel low spot at base; femora I and coxae I I I i n 

some specimens w i t h minute yel low spot. A n t e r i o r petiolar spots lacking i n 

the male. 

T h e almost complete absence of yel low markings on the legs has been 

overlooked by Z i m m e r m a n n . 

L e n g t h (h. + th. + t. 1 + 2) : 9 24­26 m m , δ 19­22 m m . 

F o r m o s a : 2 9 1 (5 Takao, N o v . 1907, H . Sauter ( M C G ) ; 1 ô P i l a m , 

F e b r . 1908, H . Sauter ( M C G ) ; 2 9 1 δ T a k a o , 1 9 T a i h a n r o k u , 1 δ K o s ­

hun, ι <3 K a n k a u , al l leg. H . Sauter, 1907­8 ( M L ) ; 1 9 K u r a r u , 5 June 1930, 

C. T a k e y a ("Tosawa's paper no. 13") ( M C Z ) ; 5 9 5 6 K u r a r u , F e b r . 1935, 

L . Gressitt ( M C Z , 1 9 1 δ M L ) ; 1 9 U r a i , 26 F e b r . 1932, Ε. Gressitt 

( M C Z ) ; 2 9 ι δ Shonoryo, 11 June 1932, L . Gressitt ( M C Z , 1 9 C A S ) . 

R i u K i u I s . : ι 9 Ir iomote L , 1 J u l y 1932, L . Gressitt ( M C Z ) . 

— T h i s female has the anterior t h i r d of the d y p e u s black; the inter­antennal 

m a r k is div ided into two spots; the second gastral sternite has small medio­

lateral spots. 
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21. Eumenes flavopictus andamanicus Z i m m e r m a n n 

Eumenes arcuata andamanica Z i m m e r m a n n , 1931, Zeitscfor. M o r p h . Oek. 

T i e r e , vo l . 22, p. 207, 2, f ig . 26 no. 6 — A n d a m a n Is. (type Z M B ) . G i o r d a n i 

S o i k a , 1934, M e m . Soc. E n t . Ital . , vo l . 12 (1933), p. 224 (arcuatus andama­

nicus, description of c5). 

5 — H e a d black, w i t h a n a r r o w line at the inner orbits ( f r o m clypeus to 

centre of eye-emargination) and a short and n a r r o w line on the temples pale 

yel low; thorax black, w i t h only a short ye l lowish line on the lateral expan­

sions of the scutellum; gaster black, extensively marked w i t h y e l l o w : f irst 

p a i r of petiolar spots lacking, second pair elongate, t h i r d pair confluent, f o r m ­

i n g a pre-apical yel low band; second tergite yel low, n a r r o w l y black at the 

base and o n the lateral and apical margins, and w i t h a small black spot on each 

side near the middle (probably var iable) ; fo l lowing tergites w i t h w e l l devel­

oped bands, s i x t h tergite w i t h a pa ir of spots; sternites black, second sternite 

w i t h a pair of small lateral spots near the middle, sternites 2-5 each w i t h a 

pa ir of small spots i n the posterior angles. Legs black, fore tibiae brownish 

on inner side. 

W i n g s sl ightly darker than i n subsp. continentalis. 

N o t e : O n l y one of Z i m m e r m a n n s eight specimens had three pairs of spots 

on the gastral petiole, and large spots on the second sternite. 

<5 — A s the two males of andamanicus examined by me do not agree w i t h 

the description published by G i o r d a n i S o i k a (1934), I give a new description. 

B lack; m a r k e d w i t h pale yel low as fol lows : a median band on clypeus, 

leaving only a very n a r r o w dark m a r g i n at base and apex, the band at apex 

as wide as the emargination, at base sl ightly narrower ( G . S . : "cl ipeo con una 

larga fascia longitudinale sulla meta a p i c a l e . . . " ) ; a n a r r o w line at inner 

orbits, not quite reaching the centre of the eye emarginations; a short inter-

antennal m a r k f r o m base of clypeus to level of upper m a r g i n of antennal 

sockets, a short n a r r o w line on the temples, an interrupted l ine on outer side 

o f tibiae I , a n a r r o w transverse l ine at extreme apex of tibiae I I ( G . S. :" . . . 

zampe completamente n e r i " ) ; middle and posterior spots on gastral petiole 

(middle spots rather long, posterior ones hardly separated); i n one male two 

very wide bands on the second gastral tergite, i n the other specimen this 

tergite yel low, w i t h only the base and the lateral and apical margins n a r r o w l y 

black, the transverse black band reduced to a small spot i n the middle and one 

o n each side; the usual curved bands on tergites 3-6; two small spots, close 

together, on tergite 7, and a pa ir of lateral spots at apical m a r g i n of tergites 

2-7 ( G . S . : "secondo tergite gial lo con la base, uno stretto orlo apicale, ed una 

grande macchia romboidale sul mezzo, ner i . I tergit i successivi, e tutti g l i 

sterniti n e r i . " ) . 
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W i n g s fusco­hyaline, as i n subsp. blanchardi Saussure. 

L e n g t h (h. + th. + t. ι + 2) : ? 25­27 m m , ô 20­22 m m . 

T h i s f o r m is very s imilar to subsp. blanchardi, d i f f e r i n g m a i n l y i n the 

more extensive yel low coloration of the second gastral tergite; it di f fers f r o m 

subsp. maidli i n the colour of the wings and the maculation of the gastral 

petiole. 

A n d a m a n I s . : 1 ? 1 ô " A n d a m a n Is . " , ex col l . S m i t h , 1879, coll . 

Saunders ( á : "arcuatus andamanicus Z . , G i o r d a n i S o i k a det. 1934") 

( O U M ) ; ι β " A n d a m a n I s l , 77­27" ( B M ) . 

22. Eumenes flavopictus nicobaricus M e a d e ­ W a l d o 

Eumenes nicobarica M e a d e ­ W a l d o , 1910, A n n . M a g . N a t . H i s t . , ser. 8, 

vol . 5, p. 41, "(5" [recte: ? ! ] — N i c o b a r Is. ( B M ) . 

Eumenes arcuata race nicobarica D o v e r , 1925, J l . A s . Soc. B e n g a l , new ser., 

vol . 22, p. 296. 

Eumenes arcuatus var. nicobaricus Bequaert, 1928, A n n . M a g . N a t . H i s t . , 

ser. 10, vol . 2, p. 168 (types i n B M are ? $ ! ) , 169 ( i n k e y ) . 

Eumenes arcuata nicobarica Z i m m e r m a n n , 1931, Zeitschr. M o r p h . Oek. 

T i e r e , vol . 22, p. 205, f ig . 26 no. 2 ( N i c o b a r I s . ) . 

T h e fo l lowing notes may serve as an addit ion to the or ig ina l description. 

5 — C o l o u r of yel low markings slightly darker than i n Sumatran continen­

talis ( p i n a r d yel low and baryta yel low resp.) . M a r k i n g s of head and thorax 

as i n continentalis, but the pre­ocular part of the clypeus w i t h a black m a r g i n ; 

gastral markings m u c h more extensive; second gastral sternite w i t h large 

lateral spots; apical spots on sternites 2­5 slightly larger than i n continentalis, 

abruptly dilated on outer side. L e g s black; apical half of femora I yel low 

beneath; tibiae I w i t h yel low l ine on outer side; coxae I I and I I I w i t h yel low 

l ine on outer side. 

W i n g s b r o w n , intermediate between continentalis and umbripennis. 

L e n g t h (h. + th. + t. 1 + 2) : 23­25 m m . 

N i c o b a r I s . : 3 ? " N i c o b a r , 76­30" ( i n c l u d i n g the type) ( B M ) . 1 9 
" N i c o b a r s , B i n g h a m c o l l . " , f r o m Z M B ( M L ) . T h e collection of D r . G i o r ­

dani S o i k a contains a female labelled " N o v a r a ­ R . S h a n g h a i " and "flavopicta 

var. arcuata (s ic ! ) K o h l " , but this specimen is undoubtedly mislabelled and 

probably comes f r o m Sambelong, N i c o b a r Is., where the N o v a r a E x p e d i t i o n 

collected early i n 1858. 

23. Eumenes flavopictus simalurensis G i o r d a n i S o i k a 

Eumenes arcuatus var. simalurensis G i o r d a n i Soika , 1934, M e m . Soc. E n t . 

Ital . , vol . 12 (1933), p. 222, $ β — Sinabang, S i m a l u r I. , leg. E . Jacobson 

(holotype 5 and allotype 6 i n U S N M ) . 
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9 — Black; head and thorax extensively marked w i t h yel low; wings dark. 

H e a d almost entirely yel low; occiput, antennal fossae and a small t r iangular 

spot around the anterior ocellus black. L a b r u m and mandibles b r o w n i s h black; 

antennae black. P r o n o t u m , mesoscutum, scutellum, and postscutellum yellow, 

n a r r o w l y margined w i t h black; mesoscutum anteriorly w i t h median black l ine. 

Tegulae yel low; mesepisternum black w i t h large yel low m a r k on upper half , 

extending downwards over a short distance beyond the transverse suture; 

metapleura and lateral areas of propodeum black; dorsal area of propodeum 

yel low w i t h n a r r o w black median sulcus. L e g s brown-black; fore femora w i t h 

small yel low spot at apex of inner side, fore tibiae yel low on outer side. W i n g s 

very dark w i t h strong violaceous reflections. Gaster black. 

β — Y e l l o w pigments less extensive than i n the female. T h e black marks 

above the antennal insertions are produced above and just reach two l inear 

extensions of the black spot around the anterior ocellus ( f i g . 5f). A n elongate 

black spot around the posterior ocelli is connected anter ior ly w i t h the spot 

around the anterior ocellus, posteriorly w i t h the black occiput. M a n d i b l e s 

brownish-black; antennae, inc luding the apical segment, black. 

P r o n o t u m as i n the female; mesoscutum w i t h two broad yel low bands, 

as i n r ichly m a r k e d specimens of the subsp. flavopictus; ye l low spots on 

mesepisternum slightly smaller than i n the female; dorsal area of propodeum 

w i t h a small black dot on each side. A p i c a l m a r k on fore femora larger than 

i n the female; fore tibiae part ly ferruginous; base and apex of m i d tibiae w i t h 

minute yel low spot; metatarsus of m i d legs w i t h yel low line on inner side. 

W i n g s and abdomen as i n the female. 

S i m a l u r L : ι δ S inabang, A p r i l 1913, E . Jacobson ( U S N M , allotype, 

no. 64232); 8 9 Sinabang, M a y - J u l y 1913, E . Jacobson ( M L , 1 5 coll . G i o r ­

dani S o i k a ) ; 2 9 A e r D i n g i n , J u l y 1913, E . Jacobson ( M L ) . A c c o r d i n g to 

M r . K r o m b e i n the U S N M possesses some addit ional females f r o m the series 

collected by Jacobson. 

24. Eumenes flavopictus umbripennis, new subspecies 

9 — M a r k i n g s of a sl ightly r icher yel low than i n E. flavopictus continen­

talis. Pat tern of head and thorax as i n that subspecies, but the inter-antennal 

m a r k sl ightly w i d e r above, the markings on pronotum and mesopleura sl ightly 

more extensive (the black band separating these yel low areas hard ly more 

than half as wide as the yel low band on the mesopleura), the posterior marks 

on the mesoscutum longer, the arms of the black cross on the propodeum 

much narrowed towards the middle. 

Gastra l petiole black (2 9) or w i t h a pa ir of small spots at apex (4 9 ) ; 

bands on second tergite a little w i d e r than i n continentalis, the basal band 
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only very n a r r o w l y interrupted i n the middle; second sternite without lateral 

spots near the middle, the apical spots on sternites 2-5 small . 

L e g s black; femora I w i t h yel low m a r k on apical half to two-thirds (shorter 

than i n continentalis), tibiae 1 ye l low on outer side; m i d tibiae i n some speci­

mens w i t h rudimentary yel low spots. 

W i n g s dark b r o w n , w i t h rather weak violaceous effulgence. 

L e n g t h (h. + th. + t. 1 + 2) : 24-26 m m . 

H o l o t y p e : 9, M t . S i t o l i , N i a s , leg. K l e i w e g de Z w a a n ( M L ) ; the other 

specimens recorded below are paratypes. 

N i a s : ι 2 M t . S i t o l i , leg. M o d i g l i a n i ( M C G ) ; 1 9 " N i a s " , 1897-98, 

U . R a a p ( M C G ) ; 1 9 L e l e m b o l i , A u g . 1886, leg. M o d i g l i a n i (coll . G i o r d a n i 

S o i k a ) ; 3 9 ( inch the holotype) M t . S i t o l i , leg. K l e i w e g de Z w a a n ( M L ) . 

25. Eumenes flavopictus telonus, new subspecies 

9 — H e a d and thorax black; a n a r r o w line at inner orbits ( f r o m clypeus 

almost to centre of eye-emarginations), a very short and n a r r o w l ine on 

temples, and apex of lateral areas of scutellum (often covered by the w i n g 

bases!) , pale yellow. Gastra l petiole w i t h two small spots at apex; tergites 

2-5 w i t h yel low bands, almost exactly as i n subsp. blanchardi; sternites 2-5 

w i t h small lateral spots at apex; second sternite w i t h or without small lateral 

spots near the middle. 

L e g s black; tibiae I b r o w n , ferruginous on inner side, outer side w i t h small 

yel low marks at base and apex. 

W i n g s fusco-hyaline, as i n subspp. continentalis and blanchardi. 

L e n g t h (h, + th. + t. 1 + 2) : 24-25 m m . 

V e r y s imi lar to subsp. blanchardi f r o m J a v a , B a l i , etc., but the gastral 

petiole w i t h only one pair of small spots. 

B a t u I s . : 2 9 " P u l a u T e l l o " ( = T e l o I s l a n d ) , N o v . 1924, leg. H . H . 

K a r n y (holotype), leg. C . B o d e n K l o s s & N . Smedley (paratype) ( M L ) . 

26. Eumenes flavopictus maidli G i o r d a n i S o i k a 

Eumenes arcuatus var. maidli G i o r d a n i S o i k a , 1934, M e m . Soc. E n t . Ital . , 

vo l . 12 (1933), p. 223, 9 — " P a d a n g , 1899, C o n s u l S c h i l d . " (type M V ) ; 

1935, A n n . M u s . C i v . Stor. Genova, vo l . 57, p. 134 (footnote). 

T h e f o l l o w i n g description is based on 8 9 f r o m Siberut I. and 5 9 f r o m 

S i p o r a I. , M e n t a w e i Is. 

9 — C o l o u r of yel low markings s imi lar to R i d g w a y ' s apricot yel low 

( P l . I V , 19b). H e a d and thorax black, w i t h only a n a r r o w line at inner orbits 

( f r o m clypeus to centre of eye-sinus) and a short and n a r r o w line on temples 
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pale yel low; inter-antennal spots small (8 2) or absent (5 2). Gastra l petiole 

w i t h two conspicuous spots at apex (3 2 ) , w i t h small spots (7 2 ) , or entirely 

black (3 2) . Second gastral tergite almost entirely yel low; only the extreme 

base and an i rregular band at lateral margins black (5 2 ) , or moreover w i t h 

a small longitudinal spot on the disk (6 2 ) , w i t h a transverse band of separate 

and i l l -def ined dark blotches (1 2) or w i t h black transverse band w h i c h does 

not reach the lateral margins (1 ? ) . Second gastral sternite w i t h small lateral 

spots near the middle (4 2) or w i t h only the apical spots (9 2) . Bands on 

tergites 2-5 wider than i n continentalis; lateral spots at apex of sternites 

2-5 small . 

Legs dark; fore tibiae rufous on inner side. 

W i n g s dark b r o w n , w i t h weak coppery and violaceous effulgence. 

L e n g t h (h. + th. + t. 1 + 2) : mostly 23-24 m m , but a very small and a 

very large specimen measure 20 and 27 m m , respectively. 

T h i s f o r m is k n o w n w i t h certainty f r o m two islands of the M e n t a w e i -

group; there are no appreciable differences between the available specimens 

f r o m these islands. T h e locality label of the type is evidently incorrect; 

G i o r d a n i S o i k a had already realized this and wrote : "suppongo si tratt i 

del l 'omonima città dell ' isola K a r i m a t a ; certo è sommamente improbabile sia 

i l P a d a n g d i S u m a t r a . " It seems more probable, however, that " C o n s u l 

S c h i l d . " l ived at P a d a n g i n Sumatra and obtained his specimen f r o m the 

M e n t a w e i islands. 

S i b e r u t 1 :8 2 Sept. 1924, H . H . K a r n y , C. B o d e n K l o s s & N . Smedley 

( M L , M Z B ) . 

S i p o r a I : 5 2 Oct . 1924, H . H . K a r n y , C. B o d e n K l o s s & N . Smedley 

( M L , M Z B ) . 

27. Eumenes flavopictus engganensis, new subspecies 

2(5 — D i f f e r s f r o m the Sumatran subspecies continentalis as fol lows : Y e l ­

low markings on head and thorax ( inc luding the legs) sl ightly reduced, on 

the abdomen more extensive. Inter-antennal yel low m a r k often div ided by a 

transverse black line. M a r k i n g s on mesoscutum small and far apart. Tegulae 

rarely w i t h complete yel low band at outer m a r g i n , as a rule w i t h yel low spot 

i n anterior t h i r d only; i n two females f r o m M e o k entirely black. Scutellar 

spots small (rarely absent), much smaller than the space between them. 

Propodeal black cross w i t h broad arms. Gaster : f irst tergite w i t h the usual 

three pairs of yel low spots (the basal spots absent i n the c$); bands of second 

tergite broad, converging towards the sides where they are close together, 

as a rule n a r r o w l y interrupted i n the middle; sternite 2 w i t h a pa ir of large 

lateral yel low spots i n the middle (these spots small i n one 6), sternites 2-5 
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each w i t h a pair of i r regular ly tr iangular spots i n posterior lateral angles. 

L e g s : femora I black w i t h yel low spot i n apical fourth, I I and I I I black; 

tibiae I yel low anteriorly, I I w i t h indistinct yel low l ine, I I I black. 

W i n g s fusco­hyaline, as i n continentalis. 

L e n g t h (h. + th. + t. ι + 2) : 9 20­24 m m , S 18­21 m m . 

H o l o t y p e : Ç, M e o k , Enggano, M a y ­ J u l y 1936, J . K . de J o n g ( M L ) ; a l l 

specimens recorded below are paratypes. 

E n g g a n o I . : 3 $ " E n g a n o " , coll . G r i b o d o ( M C G , M L ) . 9 9 " K i f a ­ j u c " 

( = K i f a j u k , eastern part of the i s land) , M a y 1891, 3 2 Bua­bua (central 

p a r t ) , M a y ­ J u n e 1891, E . M o d i g l i a n i ( M C G , M L ) . 21 5 4 S M e o k , M a y ­

J u l y 1936, J . K . de J o n g ( M Z B , M L ) . 

28. Eumenes flavopictus kalimantenus, new subspecies 

9(5 — V e r y similar to subsp. continentalis f r o m Sumatra, but distinguished 

by the reduction of some of the yel low markings . U p p e r half of eye­sinus 

partly black. L a t e r a l margins of clypeus n a r r o w l y black. Poster ior pair of 

spots on mesoscutum small . Transverse bands of second gastral tergite nar­

row; near the middle the distance between them about four times the w i d t h 

of each band, at the sides about twice their w i d t h , rarely less. Bands on ter­

gites 3­5 also narrow, on 4 and 5 rather widely interrupted. Second gastral 

sternite without lateral spots near the middle; lateral spots at apical m a r g i n 

small . Y e l l o w l ine on h i n d tibiae often reduced to a spot i n apical t h i r d . I n 

the male the w i d t h of the black lateral margins of the clypeus is rather 

variable; the basal pair of petiolar spots is absent, the median pair more or 

less reduced. I n a 5 f r o m Sandakan ( U S N M ) the middle p a i r of petiolar 

spots is hardly visible, the f irst band on tergite 2 is reduced to a pair of small , 

transverse spots, and the s ix th gastral tergite is entirely black. 

W i n g s as i n subsp. continentalis. 

L e n g t h (h. + th. + t. 1 + 2 ) : $ 19­23 m m , S 18­21 m m . 

H o l o t y p e : 9, Samarinda, M u a r a K a m a n , E a s t Borneo, Sept. 1950, A . M . 

R . W e g n e r ( M L ) ; al l females recorded below are paratypes. 

B o r n e o : N o r t h B o r n e o : 4 9 1 <5 Sandakan, C. F . B a k e r ( U S N M ) ; 1 2 
Bettotan, 1 6 K u d a t , Aug.­Sept . 1927, B o d e n K l o s s & P e n d l e b u r y ( B M ) . 

Sarawak: 1 9 " S a r a w a k " ( M C Z ) ; 1 <5 Sarawak, H . W . S m i t h ( M C Z ) ; 1 9 
K u c h i n g , M a y 1898 ( M C Z ) ; 1 9 M a t a n g R o a d , 3 Oct. 1910 ( M C Z ) ; 1 9 
B a t u L a w i E x p . , 16 M a y 1911 ( M C Z ) ; 1 9 " S a r " , leg. Wallace ( O U M ) ; 

ι 9 " S a r a w a k " , leg. S h e l f o r d , "1900­117" ( B M ) , 1 9 M t . M a t a n g , 5 Dec. 

1913, G . E . B r y a n t ( B M ) [ in the last two 99 the h i n d tibiae w i t h complete 

yel low l i n e ] ; 1 9 K u c h i n g , 28 N o v . 1913, G . E . B r y a n t ( B M ) [yellow l ine of 

h i n d tibiae interrupted] ; 1 6 R i v e r K a p a h T r i b . of R i v e r T i n j a h , 8 Oct . 
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1932, Oxford Univ. Exp . ( B M ) . West Borneo: 1 2 Pontianak, Febr. 1923, 

ex coll. Jurriaanse ( M L ) ; 1 2 Sambas, leg. J . Bosscha, 1891 ( M L ) ; 1 2 

Pontianak, leg. Bollen ( I R S N B ) . South Borneo: 1 î Pemanten­Sampit, July 
1953, M . A . Lieftinck ( M L ) . South East Borneo: 1 2 Ketapan, June 1937, 

Mrs . M . E . Walsh ( M L ) . East Borneo : 2 2 1 S Central East Borneo, Sept.­

Nov. 1925, nrs. 135, 207, 209, H . C. Siebers ( M Z B , M L ) ; 1 2 Mahakkam 
River, 1894, leg. Nieuwenhuis ( M L ) ; 1 î 1 S Kariorang, A p r i l 1937, Mrs. 
M . E . Walsh ( M L ) ; 1 ? 2 S Samarinda, Muara Kaman, Sept. 1950, A . M . 
R. Wegner ( M B , M L ) ; 4 $ Balikpapan, Mentawir and Wain Rivers, Oct.­

Nov. 1950, A . M . R. Wegner ( M Z B , M L ) ; 3 ? Gunungsari, 95 m, 19­21 

Aug. 1956, 7 2 ι (3 Tabang, Bengen River, 125 m, 31 Aug .­2o Oct. 1956, 

all A . M . R. Wegner ( M Z B , M L ) [basal pair of petiolar spots lacking in 
2 2 ι 6 ] ; 6 2 Kembang Djangut, 23­30 Nov. 1956, A . M . R. Wegner ( M Z B , 
M L ) , ι 2 Berau, Jan.­Febr. 1926, E . Mjöberg ( M C Z ) . 

The Spínola collection in Turin contains 1 2 under the label "arcuata var., 
Java, coll. Serville" ( M T ) , another instance of the incorrectness of many 
of Serville's locality labels. 

Note. — One female from Kariorang is stylopized. 

29. Eumenes flavopictus aidrytus, new subspecies 
2 — Black; a narrow line at inner orbits (from clypeus to centre of eye­

emarginations), and a very short and narrow line on temples, pale yellow. 
Apex of femora I and outer side of tibiae I reddish brown; tibiae II with 

irregular brownish streak or entirely brownish black. 
Wings fusco­hyaline, as in continentalis. 

Length (h. + th. + t. 1 + 2) : 23­26 mm. 
Holotype: 2, Puerto Princesa, Palawan, 1 Sept. 1924, R. C. McGregor 

( U S N M ) . — A l l specimens recorded below are paratypes. 
P a l a w a n : 1 2 "Palawan", coll. Gribodo ( M C G ) ; 1 2 Palawan, 1898, 

Doherty, ex coll. Fruhstorfer ( M H N G ) ; 2 2 "Palawan" ( M H N G , M L ) ; 
ι 2 Puerto Princesa, 1 Dec. 1952, H . Townes (coll. Townes). 1 2, same data 
as holotype, from U S N M ( M L ) . 

M i n d o r o : 1 $ S. Luis , Calapan, 17 A p r i l 1954, H . , M . , & D. Townes 
( M L ) . 

L u z o n : Los Banos, 2 2 leg. F. X . Williams ( M C Z , 1 2 M L ) ; 1 2 22 

Jan. 1917, J . O. Esquerra ( M C Z ) ; 1 2 2 July 1927, Jose O. Cruz, ex coll. 
M C Z ( M L ) ; ι 2 22 Aug. 1927, H . T. Ramos ( M C Z ) ; 1 2 2 Nov. 1934, 

E . Casa ( M C Z ) . — The specimen collected by E . Casa has four small yellow 
spots at the apex of the gastral petiole, two dorsal and two lateral. 

This form appears to agree with E. flavopictus in all essential morpholog­
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ical characters. The anterior margin of the clypeus is more than half as wide 
as the shortest distance between the eyes at the clypeus (16 : 2 9 ) , shallowly 
emarginate; the lateral areas of the propodeum are rather sharply separated 
from the dorsal area and have only about 20 shallow and small, partly very 
fine and indistinct, punctures in their upper part. Greatest width of gastral 
petiole about equal to distance between eyes on vertex (28 : 2 7 ) . 

A final decision concerning the status of this form must be postponed until 
it becomes possible to study the male. 

30. Eumenes flavopictus blanchardi Saussure 

Eumenes blanchardi Saussure, 1852, Ét. Farn. Vesp., vol. 1, p. 66, ?, pl. 
12 fig. 2 — "Indes Orientales, Pondichéry" (Mus. Paris) [Mislabelled 
specimens, for this form does not occur in India]. Smith, 1857, Cat. Hym. 
Brit . Mus., vol. 5, p. 22 (cat.). Saussure, 1862, Stett. Ent. Ztg., vol. 23, p. 
179 (probably variety of E. arcuatus). Smith, 1871, J l . Proc. Linn . Soc. Zool., 
vol. i l , p. 372 (cat.; "India") . Bingham, 1897, Fauna Brit . India, Hym., vol. 
ι, p. 347 [repeats de Saussure's erroneous locality record]. Cameron, 1905, 

Tijdschr. Ent., vol. 48, p. 75 (Java). Strand, 1910, Jahrb. Nass. Ver. Naturk., 
vol. 63, p. 50 (Batavia, Java). Koningsberger, 1912, Java Zool. Biol. , p. 167 

(Java). 
Eumenes arcuatus var. blanchardi Maindron, 1882, Ann. Soc. Ent. France, 

ser. 6, vol. 2, p. 272 (cat., Ind. arch.). Dalla Torre, 1894, Cat. Hym. , vol. 9, 

p. 18 (cat., arcuata var. blanchardii); 1904, Gen. Insect., vol. 19, p. 21 (cat., 
arcuata var. blanchardi). Zavattari, 1911, Ann. Mus. Zool. Univ . Nap., new 
ser., vol. 3, p. 2 (Java). Dover, 1925, J l . As. Soc. Bengal, new ser., vol. 20 

(1924), p. 296 (arcuata var. blanchardi; Java!, probably not in India). Be­

quaert, 1928, Ann. Mag. Nat. Hist., ser. 10, vol. 2, p. 169 (in key). 
Eumenes arcuata blanchardi Zimmermann, 1931, Zeitschr. Morph. Oek. 

Tiere, vol. 22, p. 207, fig. 26 no. 7 (Java; Sumbawa) [erroneously recorded 
from Sumatra and the Saleyer Is.]. Van der Vecht, 1937, Treubia, vol. 16, 

p. 268, fig. 3a'. (Java; colour pattern compared with that of Pareumenes 

spp.). 

Î — Head and thorax black, with only the following parts pale yellow: 
a line at inner orbits, which in some specimens reaches the top of the eye­sinus, 
but which is usually shorter, a very short and narrow line at outer orbits, 
two minute spots behind the tegulae and two at the apex of the propodeum. 
Gaster: petiole with basal, middle and apical spots, the former often reduced 
or absent, the middle spots rather long, the apical spots with only a thin black 
line between them; second tergite with broad basal and narrower apical band, 
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both narrowed towards the middle and here as a rule narrowly interrupted; 
bands on tergites 3­5 distinctly curved, widest near the middle where they 
are narrowly interrupted; sternites 2­5 with widely separated spots in pos­

terior lateral angles; spots near the middle of second sternite small or absent, 
rarely rather large. Legs black, tibiae I brownish red on inner side. 

a — Clypeus as a rule with large median spot, the spot sometimes reduced, 
but rarely entirely absent. The figures 5g and 5h show the facial markings 
of an unusually dark male from Java and of a very richly marked male from 
Sumba. A l l possible transitions between these extremes appear to occur 
throughout the distribution range. — Sternites 3­6 pale brown. 

Variation. — A female from Mt. Dogdog, 1500 m, West Java, has two 
small yellow spots on clypeus, two small inter­antennal spots, two small spots 
in middle of pronotum, and a line which runs from the apical yellow spot 
on the propodeum along the border between lateral and posterior faces, up 
to about 2/3 of the height of the propodeum. 

J a v a : a common species in cultivated areas throughout the island, up to 
about 1500 m above sea­level (many specimens in M Z B , M L , I R S N B ) ; 
ι î ι c3 "Java, coll. Serville", "arcuata var.", coll. Spinola ( M T ) ; 1 î " I n ­

des", 2 9 "Java" , coll. de Saussure ( M H N G ) ; 1 9 "Java" , ex coll. Smith, 
no. 99­303 ( B M ) ; 1 9 "Java, 55­39" ( B M ) ; 2 9 Kagok, 1898, leg. Zehntner 
( M H N G ) ; ι c3 "Buitenzorg" (Bogor), May 1878, G. B. Ferrari ( M C G ) ; 
ι c3 Lawang, E . Java, leg. Buysman, ex coll. Cameron, 1914­110 ( B M ) ; 1 9 

Sukabumi, 1 9 Tjibodas ( M C Z ) ; 1 9 " J " ( O U M ) . 
P u l a u D a t a r : 1 9, Jan. 1901 ( M L ) . 
P u l a u P e n a i t a n : i 9 Aug. 1951, leg. A . Hoogerwerf ( M B ) . 
K a n g e a n I s l a n d s : 1 9 Tembajangan, Febr. 1936. leg. Mrs . Walsh 

( M L ) ; ι 9 Djokong, 1 9 Sapandjang, 1 6 Ardjasa, 3 S Bujutan, Aug.­Sept. 
1954, leg. A . Hoogerwerf ( M B , M L ) . 

K a r i m o n D j a w a I s l a n d s : 2 9 May 1926, leg. K . W . Dammer­

man; 2 9 Nov. 1930, M . A . Lieftinck ( M Z B , M L ) , 1 á 26 Oct. 1955, A . 
Hoogerwerf ( M L ) . — In the females the basal spots of the gastral petiole 
are absent, the middle spots are small; in the male the middle spots are hardly 
visible and the apical band is reduced to four spots. Second gastral sternite 
black. 

B a l i : ι 9 Den Pasar, June 1935, leg. R. Awibowo; 1 S Gitgit, June 
1939, J ­ van der Vecht ( M L ) ; 1 9 1 (3 " B a l i " , coll. Gribodo ( M C G ) . 

L o m b o k : 2 9 "Lombok", coll. Gribodo ( M C G ) ; in one of these females 
the middle petiolar spots are longer than usual, and the bands on the second 
gastral tergite are coalescent laterally); 1 9 Sapit, 2000 ft., May­June 1896,. 



I N D O - A U S T R A L I A N E U M E N E S 49 

H . Fruhstorfer ( M H N G ) ; 2 Ç Sambalun, 4000 ft., A p r i l 1896, H . F r u h ­

storfer ( M C Z ) . 
S u m b a w a : 3 $ Tambora, coll. Gribodo ( M C G ) . 
K o m o d o : 1 Ç June 1953, leg. A . Hoogerwerf ( M L ) . 
F l o r e s : ι 9 Wolawaru, 1 ô between Endeh and Wolawaru, Aug. 1950, 

J . van der Vecht ( M L ) . 
S u m b a : 1 2 Kananggar, East Sumba, May 1925, leg. K . W . Dammer­

man ( M L ) ; 24 2 10 S from several localities, 1949, leg. Swiss Sumba­Ex­

pedition ( N M B , M Z B , M L ) ; 1 2 "Sumba", coll. Gribodo ( M C G ) . 

31. Eumenes flavopictus baweanus, new subspecies 
<3 — This form appears to agree in structure (incl. the shape and pubes­

cence of the genitalia) with E. flavopictus and has perhaps developed from 
the subsp. blanchardi by reduction of the gastral yellow markings. Inter­

ocular distance on vertex greater than at clypeus (19 : 16); width of anterior 
margin only two fifths of length of clypeus (10 : 2 5 ) . Gastral petiole rather 
gradually widening towards the end; relative widths at base, behind the spira­

cles and at apex 9 : 14 : 19; at apex as wide as the inter­ocular distance on 
the vertex. 

Black; the following parts pale yellow (see also fig. 5 i ) : a broad median 
band on clypeus, a reversed T­shaped inter­antennal spot, a line at inner orbits 
(reaching the centre of the eye­sinus), a very short and narrow line on the 
temples, two very small spots at apex of gastral petiole; a spot on outer side 
at base of tibiae I, a narrow transverse line at apex of tibiae I and II , a line 
on outer side of metatarsi I and II. Last tarsal segment brownish in the 
middle. Antennal segments 11 and 12 with i l l defined ferruginous spot at 
under side; last segment (hook) black. 

Wings as in E. flavopictus blanchardi, fusco­hyaline with faint yellow tinge 
in anterior part of fore wing. 

Length (h. + th. + t. 1 + 2) : 19­20 mm. 
Holotype: <3, Bawean Island, 30 June 1954, A . Hoogerwerf ( M L ) . 

32. Eumenes flavopictus timorensis, new subspecies 
2 (3 — Colour pattern only slightly different from that of subsp. continen­

talis, as follows : lateral margins of clypeus narrowly black; inter­antennal 
mark slightly more dilated above; posterior angles of pronotum with small 
yellow spot (4 2) or entirely black (4 2 3 <5); scutellar spots large, wider 
than long, anterior petiolar spots relatively large, rarely small (1 2) or absent 
(2 (5); second gastral sternite with small lateral spots near the middle (6 2 
ι 6) or with only the apical spots ( 2 2 2 a). Legs slightly darker: yellow 
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line on outer side of tibiae II entire (2 2 2 <5), interrupted (2 ? 1 c$), or 
reduced to one or two marks on basal half (4 2); hind tibiae black (7 2), 
with small yellow spot at base (1 2) or apex (1 δ), or with yellow line (2 (3). 

Wings fusco­hyaline, as in continentalis. 

Length (h. + th. + t. 1 + 2) : 22­27 m m ­

Holotype: 1 2 "Timor" , leg. Wienecke ( M L ) . — The other specimens 
recorded below are paratypes. 

T i m o r : 6 2 1 δ "Timor" , leg. Wienecke ( M L ) ; 2 δ Nikin ik i , June 
1935, leg. Bühler & Meyer ( N M B , M L ) ; 1 2 "Timor" , coll. Gribodo 
( M C G ) ; ι 2 Kupang, 1 δ Soë (2000 f t ) , 6­21 June 1929, J . M . Mackerras 
( C S I R O ) . 

W e t a r : 1 2 "Wetter", leg. C. Schädler, "acq. 1898" ( M L ) . 

33. Eumenes flavopictus dammae Dalla Torre 
Eumenes walkeri Kirby , 1894, Ann. Mag. Nat. Hist., ser. 6, vol. 14, p. 108, 

δ — Damma Island ( B M ) [invalid homonym of E. walkeri Ritsema, 1874]. 

Eumenes dammae Dalla Torre, 1904, Gen. Insect., vol. 19, p. 22 (cat., 
new name). 

Eumenes arcuatus var. dammae Bequaert, 1928, Ann . Mag. Nat. Hist., 
ser. 10, vol. 2, p. 168 (holotype examined), p. 169 (in key). 

2 — Colour of the yellow markings slightly different from that of the 
other subspecies, similar to Ridgway's maize­ to buff­yellow (PI. I V , I9f ­d) . 
Pattern of markings of head and thorax mainly as in Sumatran continentalis, 

but differing as follows : lateral margins of clypeus with irregular black band; 
space between antennal sockets and clypeus yellow or black; inter­antennal 
mark a little wider above; line on temples rather long (in one 2 almost reach­

ing the base of the mandibles); posterior angles of pronotum with small 
spot; scutellum with narrowly interrupted transverse band. Propodeum as in 
tig­ 7 (33)> o r t n e arms of the cross slightly heavier, somewhat narrowed 
basally. Basal spots of gastral petiole distinct, coalescent or separated by thin 
line; middle and apical pairs of spots forming together one large yellow mark 
on posterior two thirds of petiole, the black areas reduced to a characteristic 
arrow­shaped mark in the middle, and an emargination of the yellow mark 
on each side of the petiole, at a short distance from the apex; ventral side of 
petiole black. Bands of second tergite wide, dilated towards the sides, and 
here coalescent; apical bands of tergites 3­5 relatively wide; sixth tergite 
with two spots; second sternite with two unusually large spots near the 
middle, apical band of this sternite narrowed towards the middle and here 
narrowly interrupted, the following band almost entire, but the bands on 
sternites 4 and 5 more widely interrupted. 
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Legs black; femora I with yellow mark on distal half (from a point slightly 
beyond the middle to the apex), tibiae I brown, yellowish anteriorly and on 
outer side, apical segment of tarsi I yellowish; coxae II and III with elon­

gate mark on outer side, tibiae II partly reddish anteriorly. 
Wings slightly brownish, with faint yellowish tinge, distinctly less infus­

cated than in continentalis. 

6 — Very similar to the ?. Antennal segments 3­4 and 10­12 ferruginous 
at under side. Space between antennal sockets and clypeus yellow. Apical 
bands of sternites 2­6 all widely interrupted. Yellow lines on coxae II and 
III small or absent; femora I more or less brownish, tibiae II and metatarsi 
II with yellow line on outer side, apical segments of all tarsi partly brownish. 

Length (h. + th. + t. 1 + 2) : 2 26­27 mm, δ 22­24 m m ­

D a m m a I . : 1 β "Damma I., 92­44" (holotype, B M ) . 
K e i I s . : 2 $ 4 < 3 "As ia Arch. , Key Ins. 1900, Kühn" (1 2 1 6 B M , 

ι 5 2 (5 coll. Giordani Soika, 1 S M L ) . 
The distribution of this interesting form deserves further study. 

34. Eumenes eremnus, new species 
2 — Clypeus as in E. violaceipennis, with the lateral angles of the anterior 

margin distinctly depressed and shiny, the emargination hardly shallower 
(1 : 10 to ι : 12), but the puncturation slightly more distinct, the flattened 
disk having about 20 distinct punctures; width of anterior margin less than 
half the length of the clypeus (15 : 3 3 ) . Inter­ocular distance on vertex equal 
to that at the clypeus or very slightly greater. 

Puncturation of pro­ and mesoscutum slightly sparser than in E. sciarus; 

the anterior portion of the mesoscutum with several flat interspaces, as a rule 
some of these as large as or even larger than the punctures. Lateral areas of 
propodeum sharply separated from the dorsal area, except in the dorsal 
fourth, where the transition is somewhat rounded off; the upper part of the 
lateral areas with only a few fine and shallow punctures, the number of 
punctures with distinctly visible flat bottom being no more than ten. 

Gaster slender; petiole at apex narrower than the interocular distance on 
the vertex (24 : 2 6 ) ; relative widths at base, behind the spiracles and at 
apex 12 : 18 : 24, respectively; width of second segment slightly more than 
2τ/2 times the greatest width of the petiole. 

Black, a line at inner orbits, ending near middle of lower side of eye­sinus, 
and a short and thin line on the temples, pale yellow; apex of dorsal area of 
propodeum on each side with yellow line of variable length (5 ? ) , with 
minute spot (1 2 ) , or entirely black (1 2) . Tibiae I brownish anteriorly; 
apex of femora II and of tibiae II with faint yellowish or brownish mark. 
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Wings as in E. sciarus, dark brown with a bronzy shine and greenish and 
purplish reflections. 

ô — Very similar to the female. Pale yellow markings of face slightly 
different from those of E. sciarus <3 : the inter­antennal mark usually con­

stricted near the middle, the transverse band on the supraclypeal area of 
peculiar shape (fig. sj), the sutures between antennal sockets and clypeus 
rarely entirely dark; the clypeal mark not further from the base of the clypeus 
than from the apex. Antennal hook (apical segment) black. Apex of mid 
tibiae yellow anteriorly, the tibia often with pale yellow line on inner side; 
tibia I and metatarsus I with vague yellow line anteriorly. Genitalia : fig. 3f. 

Length (h. + th. + t. ι + 2) : î 21­24 mm, <3 19­21 mm. 
This species can easily be confused with E. sciarus, with which it occurs 

together, at least in Flores and Sumba. 
Holotype: 9, Labuan Badjo, Flores, June 1937, J . K . de Jong ( M L ) ; 

all other specimens recorded below are paratypes. 
F l o r e s : ι $ Labuan Badjo, June 1937, J . K . de Jong ( M Z B ) ; 2 3 

along road from Endeh to Wolawaru, Aug. 1950, J . van der Vecht (genitalia 
on slides 2.17.3.56 and 3.23.3.56; M L ) . 

S u m b a : 1 î Laora, 100 m, A p r i l 1925, K . W . Dammerman ( M Z B ) ; 
ι 9 Mau Marru, 450 m, May 1925, K . W . Dammerman (both "E. arcuatus 

curvatus det. Schulthess") ( M Z B ) . 1 <5 Waimangura, 436 m (genitalia on 
slide 23.3.56.5, M L ) , 1 S Rua, sea­level (genitalia on slide 16.3.56.2, N M B ) ; 
ι 9 ι δ Pogobina, 500 m, 1 9 Langgaliru, 400­600 m, 2 9 Baing, 10­200 m, 
ι 9 Laluku, 100 m, 4 9 Mau Marru, 500 m, 1 9 Prai Jawang, 50 m, all 
leg. Swiss Exp . 1949 ( N M B , M Z B , M L , 1 9 M C Z ) . 

Eumenes arcuatus (Fabricius) (nrs. 35­41) 

The polytypic species E. arcuatus, as defined in the present paper, is an 
inhabitant of the Moluccas, New Guinea and neighbouring islands, New 
Bri ta in , and North Australia. If the K e i Islands harbour indeed a subspecies 
of E. flavopictus (see under subsp. dammae Dalla Torre), this is the only 
locality where the distribution areas of these two species overlap. 

The following characters separate all subspecies of E. arcuatus from those 
of E. flavopictus: 

9 — Emargination of anterior margin of clypeus deeper (fig. 5, nrs. 
35­41). Mesepisternum more sparsely punctate, the punctures partly arranged 
in irregular rows, but the impunctate spaces between these rows generally 
larger than the punctures; below the transverse suture the punctures even 
more remote. Posterior area of propodeum less sharply separated from the 
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lateral areas, the transition being rounded, except close to the apex where it 
is slightly angular. Pubescence of head and thorax longer and denser. 

β — Basal part of volsella of genitalia densely clothed with short hairs 
(figs. 3 g and 3 h). 

There are some slight differences in coloration between Eumenes arcuatus 

arcuatus and the very similarly looking E. flavopictus continentalis, but the 
basic elements of the colour pattern (see p. 31) appear to be exactly the 
same in the two species. It is therefore of interest to note that the pattern 
of the geographic variation of E. arcuatus is in some respects different from 
that of E. flavopictus. The races of the northern Moluccas have the yellow 
colour of the markings replaced by dull orange­red or brownish red, a case 
not without parallel as far as Vespidae are concerned, and a similar type of 
coloration is shown by the rather incompletely known subspecies of New 
Britain. In the subspecies occurring in Misool only the anterior band of the 
second gastral tergite shows a tendency to disappear, whereas in E. flavo­

pictus the two bands never vary independently. On the other hand the pattern 
of the Buru subspecies of E. arcuatus presents a remarkable parallel to that 
of the Javan subspecies of E. flavopictus (see subsp. blanchardi Saussure). 

35. Eumenes arcuatus arcuatus (Fabricius) 
Vespa arcuata Fabricius, 1775, Syst. entom., p. 371 — Nova Hollandia, 

coll. Banks (type in B M ) ; 1781, Spec. Insect., vol. 1, p. 467; 1787, Mant. 
Insect., vol. 1, p. 292. Gmelin, 1790, in Linné, Syst. Nat., E d . 13, vol. 1, pt. 
5, p. 2753. Olivier, 1791, Encycl. Method., vol. 6, p. 670. Fabricius, 1793, 

Entom. Syst., vol. 2, p. 276. Donovan, 1804, Epit. Nat. Hist. Insects India 
(1800­04), pi. 57 ("54" in Index) fig. 3 [erroneously recorded from M a ­

dras]. Jurine, 1807, Nouv. Méth. class. Hym., p. 171. 

Sphex arcuata Christ, 1791, Naturgeschichte Insect., p. 312 [translation of 
original description]. 

Eumenes arcuata Fabricius, 1804, Syst. Piez., p. 287. Westwood, 1842, 

in Donovan, Nat. Hist. Insects India, 2 n d edition, p. 90, pi. 57 fig. 3. Saus­

sure, 1852, Ét. fam. Vesp., vol. 1, p. 63, ? (Triton Bay, journey of Dumont 
dTJrville; M P ) . Smith, 1857, Cat. H y m . Brit . Mus., vol. 5, p. 29 (cat.); 
J 8 5 9 , J l . Proc. Linn . Soc, Zool., vol. 3, p. 163 (Kei Is.); 1861, I.e., vol. 5, 

p. 126 (arcuatus) Dorey, New Guinea) [erroneously recorded from Batjan]. 
Saussure, 1862, Stett. Ent. Ztg., vol. 23, p. 179 (arcuatus; flavopicta Blanch., 
blanchardi Sauss., and probably fulvipennis Smith are varieties). Smith, 1864, 

J l . Proc. Linn . Soc. Zool., vol. 7, p. 37 (arcuatus) Misool; Waigeu) [the 
specimens from Misool probably belonged to subsp. transilis m., see below] ; 
1865, I.e., vol. 8, p. 87 (arcuatus) Salawati); 1871, I.e., p. 372 (arcuatus) cat.) 
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[in part only]. Maindron, 1882, Ann . Soc. Ent. France, ser. 6, vol. 2, p. 272 

(cat.; syn.: fulvipennis Smith and flavopicta Blanch.; varieties: blanchardi 

Sauss. and praslinia Guér.). Froggatt, 1892, Proc. L inn . Soc. N . S. Wales, 
ser. 2, vol. 7, p. 227 (cat.). Dalla Torre, 1894, Cat. Hym. , vol. 9, p. 18 (cat.) 
[incorrectly: "arcuata (Fabr.) L . " ] ; 1904, Gen. Insect., vol. 19, p. 21 (cat.). 
Cameron, 1906, Nova Guinea, vol. 5, Zool., L i v r . 1, p. 65 (arcuatus; Mano-
kwari, New Guinea). Zavattari, 1911, Ann . Mus. Zool. Univ . Napoli, new 
ser., vol. 3, no. 19, p. 2 (arcuatus; Australia). Buysson, 1911, Abh. Senc-
kenb. Naturf. Ges., vol. 34, p. 230 (arcuatus; A r u Is.; Key Is.). Cameron, 
1911, Nova Guinea, vol. 9, Zool., pt. 2, p. 194 (arcuatus; New Guinea). 
Meade-Waldo, 1912, Ann . Mag. Nat. Hist., ser. 8, vol. 9, p. 446 (arcuatus; 

New Guinea); 1915, Rept. Hym. in Brit . Ornith. U n . Exp. , sep., p. 8 (as 
1912). Bequaert, 1928, Bul l . Brooklyn Ent. Soc, vol. 23, p. 61 (arcuatus; 

holotype examined); 1928, Ann . Mag. Nat. Hist., ser. 10, vol. 2, p. 169 

(arcuatus; "typical form", in key). Giordani Soika, 1935, Ann . Mus. Civ. 
Stor. Nat. Genova, vol. 57, p. 133 (arcuatus; syn.: formosanus Zimm. and 
continentalis Zimm.) [in part only]. 

Eumenes arcuata arcuata Zimmermann, 1931, Zeitschr. Morph. Oek. Tiere, 
vol. 22, p. 205, fig. 26 no. 4 (Queensland; New Britain; New Guinea). 

The colour pattern of this subspecies is remarkably similar to that of E. 

flavopictus continentalis, the main differences being as follows : inter-antennal 
mark triangularly dilated posteriorly (above); pronotum with yellow line or 
spot at posterior margin, just in front of the tegulae; second gastral sternite 
with two large, lateral, yellow spots near the middle. 

The spots near the middle of the second sternite may be small or absent in 
the male. The spots on the mesoscutum are usually well separated, but they are 
confluent in one of the females from Hollandia. The spots at the base of the 
first gastral tergite are small or absent, the second pair of spots is usually 
slightly smaller than in E. ƒ. continentalis (absent in some males from 
Queensland). Facial markings of male: fig. 5η. 

The legs are black, with the following parts yellow: fore legs: outer side 
of femora, except at the extreme base ($ 1/5), tibiae (inner side brown), 
a line on the metatarsus, and the fifth tarsal segment; mid legs : a line on 
outer side of coxae, a short line at the apex of the femora, and the outer 
side of the tibiae; hind legs as the mid legs, but the line on the coxae wider, 
the femora entirely black, and the extreme base (about 1/4) of the tibiae 
black; in the male also the metatarsus of the mid legs yellow. In two females 
from Aindua River, New Guinea, the yellow line on the hind tibiae is nar­
rowed in the basal half; in some females from Sorong the line on the hind 
tibiae is reduced to a spot on the apical fourth part. 
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N e w G u i n e a : ι 2 "Dory" ( = Manukwari), " 5 9 ­ 5 8 " ( B M ) ; 1 ? 

Andai, 1 2 Sobie, coll. Gribodo ( M C G ) ; 9 2 Sorong, July­Sept. 1948, M . A . 
Lieftinck ( M Z B , M L ) ; 1 2 Sorong, 10 Febr. 1957, G. F . Mees ( M L ) ; ι 2 
Zoutbron, June 1910, P. Ν. van Kampen ( M L ) ; ι 2 Hollandia, March 1911, 

Κ. Gjellerup ( M L ) ; 1 2 Rouffaer River, Aug. 1926, ι 2 Hoofdbivak, 250 

m, Sept. 1926, ι 2 ι δ Exploratiebivak, 700 m, Oct. 1926, all collected by 
W . M . Docters van Leeuwen ( M Z B , M L ) ; 8 2 4 6 Hollandia, Dec. 1936 and 
March 1937, W . Stüber (ex coll. van der Vecht, M L ) ; 17 2 2 β Hollandia, 
July 1938, 2 2 Bernhard Camp, 50 m, Aug. 1938, 2 2 Araucaria Camp, 800 

m, March 1939 (all collected by Dr. L . J . Toxopeus during the third A r c h ­

bold Expedition, M Z B , M L ) ; 6 2 Hollandia, 1936­8, 3 2 Bewani Mountains, 
Sept. 1937, Miss L . E . Cheesman ( B M ) ; Cyclops Mountains: 1 2 Mt. Lina , 
March 1936, 2 2 Sabron, 930 ft., A p r i l and May 1936, Miss L . E . Cheesman 
( B M ) . Papua: 2 2 Milne Bay, leg. R. G. W i n d ( M C Z ) ; 1 2 K B Mission, 
Milne Bay, 19 March 1944, Κ. V . Krombein (coll. Κ. V . Krombein); 1 2 
Mondo, River Augara, 3000 ft., Febr. 1934, 10 2 Kokoda, 1200 ft., A p r i l ­

June 1933, 2 2 Mafulu, 4000 ft., Jan. 1934, L . E . Cheesman ( B M , M L ) . 
South New Guinea: 4 2 Utakwa River, Sept. 1912­March 1913, A . F . R. 
Wollaston (including 1 2 from Canoe Camp, Nov. 1912) ( B M ) ; 2 S Muturi 
River, Maccluer Gulf, May 1941, 1 β Siéra River west of Uta, June 1941, 

ι 2 Aindua River, July 1941, all collected by E . Lindquist ( M Z B , M L ) ; 
2 2 Etna Bay, Aug.­Sept. 1939, K N A G Expedition ( M L ) ; 2 2 "Fiume 
Purar i " , Jan. 1894, L . Loria ( M C G ) ; 1 $ Yule I., May 1875, L . M . d ' A l ­

bertis ( M C G ) . 
Β i a k : 3 2 Biak, Febr. ­Apri l 1952, L . D. Brongersma and W . J . Roos­

dorp ( M L ) ; 3 2 2 (3 Jan. 1945, 2 2, Nov. 1945, H . Blakemore ( C A S ) . 
S a l a w a t i : ι 2 "Salvatti", July 1875, O. Beccari ( M C G ) . 
W a i g e u : 2 2 leg. Bernstein ( M L ) ; ι 2 leg. T. Barbour ( M C Z ) ; ι 2 

Aug. 1948, M . A . Lieftinck ( M L ) . 
K e i I s . : ι 2 "Ké" (round label: "58/124") ( B M ) ; 1 2 "Ké" and 

" K e y Isl.d" (round labels) "Eumenes arcuata" fblue label in Smith's hand­

writing), "Smith coll., pres. by Mrs . Farren­White, 99­303" ( B M ; both these 
specimens were collected by Wallace, probably when he stayed at Har ( N u ­

hutjut) in the K e i Islands in 1857). — 1 2 " K e y Is.", coll. Magretti ( M C G ) . 
ι 2 " K e y Is.", leg. Kühn, ex coll. C. F . Baker ( U S N M ) ; 1 2 " K e y Ins. 
1900 Kühn" (coll. Giordani Soika); 1 2 "Hes Key" , coll. le Moult ( M C Z ) . 

A r u I s . : 5 ? ι S leg. Rosenberg ( M L ) ; 2 2 Dobo, Dec. 1932 and A p r i l 
1933, Mrs . M . E . Walsh ( M Z B , M L ) . 

E g u m I s . : 6 2 "Egani Is., Yanarba, A . S. Meek" [correctly: Yanaba, 
A . S. Meek] ( M C G , 1 2 M L ) , 
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Q u e e n s l a n d : Cape York, 8 9 ίο <3 Coen, May-June 1932, 1 9 Rocky 
Shrub, Mcllwraith Range, 34 June 1932, all leg. Darlington, Harvard Exp . 
( M C Z , ι 9 2 6 M L ) , ι $ ι S Kuranda, 31 Oct. 1950, W . L . Brown [on 
label of 9 : "found commonly about epiphytes in tree tops — hard to capture"] 
( M C Z ) . ι á Palm Isl. to Cooktown, 21 April­13 May 1896, A . G. Mayer 
( M C Z ) . ι c3 "10 S Bowen", 27 Sept. 1950, E . F. Riek ( C S I R O ) ) ; 1 c3 
Meringa, 24 June 1925, A . N . Burns ( C S I R O ) . 1 9 Mackay, A p r i l 1900 

( M L ) ; ι 9 Cooktown, from Staudinger ( M L ) ; 1 9 Halifax, 12 May 1919, 

F . X . Williams, ex coll. van der Vecht ( M L ) ; 2 9 Kuranda, P. Herbst coll., 
Dec. 1904 ( C A S ) . 

The Zoological Museum in Berlin sent me a female from "Neu Britannien, 
Gazelle Halbinsel", "coll. Bingham", which agrees with the specimens from 
New Guinea. The occurrence in this island appears to need confirmation. 

36. Eumenes arcuatus transilis, new subspecies 
9 — Differs from E. arcuatus arcuatus as follows: Yellow markings 

of head and thorax showing a tendency to become slightly more extensive : 
the inter­antennal spot may be connected with the spot in the eye­sinus, the 
spots on mesoscutum sometimes confluent (an "entire" mark present in one 
paratype on the left side of the mesoscutum, in the other on the right side!); 
legs also slightly more extensively yellow : metatarsus II yellow, hind tibiae 
brown, yellow on outer side except at base. Abdominal petiole black, with 
small apical yellow spots (small middle spots present in one paratype); 
second abdominal tergite without basal spots or band (in one paratype some 
rudiments of basal spots are visible). Apical fascia of second tergite not 
different from that in subsp. arcuatus. 

M i s o o l : 2 9 Fäkal (type and paratype, M L ) , 1 9 Waigama (paratype, 
M Z B ) , Sept./Oct. 1948, M . A . Lieftinck. 1 9 " M " \= Misool, leg. Wallace] 
( O U M ) ; this specimen has a minute spot on the left hand side of the gastral 
petiole, near the middle, whereas the apical band is reduced to four minute 
spots; the first band of the second gastral tergite is also reduced to four 
small spots. 

37. Eumenes arcuatus amboinensis, new subspecies 
Eumenes Praslina [ !] (Guér.) Smith, 1861, J l . Proc. Linn . Soc. Zool., 

vol. 5, p. 126 (Amboina) [excl. specimens from North Moluccas and K e i 
Is.]; 1864, I.e., vol. 7, p. 37 (Ceram); 1871, I.e., vol. 11, p. 373 (cat.) [in 
part only]. 

Eumenes arcuata praslinia Zimmermann, 1931, Zeitschr. Morph. Oek. 
Tiere, vol. 22, p. 208, 224, 226 (Amboina). 
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2 — Similar to Ε. arcuatus arcuatus, but the markings orange­yellow to 
orange (usually darkest on abdomen, but this may be due to discoloration); 
pubescence of head and thorax brownish (pale yellowish in subsp. arcuatus); 

markings on face slightly reduced : lateral margins of clypeus narrowly black, 
the space between each antennal insertion and the clypeus also black, the 
median mark thus being rather widely separated from the lines at the inner 
orbits; markings on mesoscutum usually confluent, forming two curved lines 
which are generally narrower than in E. flavopictus flavopictus; in some 
specimens these lines are narrowly interrupted; spots on scutellum large, 
often almost confluent; propodeum with well developed black cross; basal 
spots of gastral petiole hardly visible or absent, middle spots fairly large, 
apical spots confluent; second gastral sternite at most with small spots near 
the middle, the apical band narrowly interrupted (interruption less than 1/3 

of the width of the sternite at apex), rarely complete (only narrowed in the 
middle). Orange yellow line on mid tibiae often interrupted, the line on the 
hind tibiae reduced to a spot on the apical third. Wings with pronounced 
orange­yellow tinge, apical half slightly infuscated. 

δ — Supraclypeal area entirely orange­yellow. Legs slightly more exten­

sively yellow than in the female, the hind legs with yellow line on the apical 
three fourths of the tibiae. 

In both sexes the posterior angles of the pronotum have a distinct orange­

yellow line. 
Length (h. + th. + t. 1 + 2) : 2 22­25 m m > <3 21­24 m m ­

Holotype: 2, Amboina, 27 Aug. 1918 ( M L ) ; the other females recorded 
below from Amboina and Saparua are paratypes. 

A m b o i n a : 1 2 "Amboina", " 5 9 ­ 2 5 " (or 2 3 ? ) , 2 2 "Amb." , " 8 3 ­ 3 5 " 

( B M ) ; ι 2 (without head) "Eumenes arcuatus fab amboine" in Guérin's 
handwriting, ex coll. Guérin, coll. Gribodo ( M C G ) ; 2 2 2 δ "Amboina", 
coll. Gribodo ( M C G ; 1 <5 M L ) ; 1 2 Amboina, 1873, O. Beccari ( M C G ) , 
2 2 do., Dec. 1874, O. Beccari ( M C G ; 1 2 M L ) ; 1 2 Amboina, leg. 
Forsten ( M L ) , 1 2 do., Aug. 1915 ( M L ) , 1 2 Latuhalat, 9 June 1938, 

L . J . Toxopeus ( M A ) . A female from "Moluques, Ile de Sula", 1876, ex 
coll. J . Tosquinet ( I R S N B ) is probably incorrectly labelled. 1 2 Amboina, 
Aug. 1901, leg. Rouyer ( M C Z , E. arcuatus var. flavopictus", det. Bequaert); 
ι 2 " A m b " , leg. Wallace ( O U M , "E. praslina", det. Smith). 

S a p a r u a : 2 2 i < 5 22­28 Oct. 1949, M . A . Lieftinck ( M L ) . 
C e r a m : 1 2 " 5 5 ­ 8 " ( B M ) ; 1 2 "Ceram" (in poor condition) ( M L ) ; 

ι 6 Wahaai, leg. T. Barbour ( M C Z ) . 
The specimens from Ceram are provisionally placed under this subspecies. 

The female in the Leiden Museum differs in having rather large yellow spots 
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on the middle of the second gastral sternite, and the apical bands of the 
sternites 2­5 are all entire. Another female with these characters in the same 
Museum is labelled "Rosenberg, A r u " , but this is certainly incorrect. The 
male collected by Barbour has the antennal hook orange (darker at the base), 
the spots near the middle of the second gastral sternite are lacking, but the 
ventral bands are entire as in the females. 

38. Eumenes arcuatus buruanus, new subspecies 
? — Head black; inner orbits with short brownish line which does not 

reach the middle of the lower side of the eye­emargination; supraclypeal area 
with small brownish spot; outer orbits with narrow and indistinct brownish 
line; thorax black (in some specimens with minute vestigial spots in the 
middle of the pronotum and on the apical angles of the propodeum); gaster 
with brownish­orange markings : petiole with interrupted apical band (in one 
specimen also with indistinct spots near the middle), gastral tergites 2­5 with 
the usual transverse bands, sternites 2­5 with small spots in the posterior 
angles. Legs black. Wings with distinct yellowish tinge, moderately infuscated. 

Length (h. + th. + t. 1 + 2) : 5 21­23 mm. 
Holotype: ?, Buru, Station 15, 1922, L . J . Toxopeus ( M L ) . 
Β u r u : 8 ? Stations ι, 4, 5, 9, and 15, June­Sept. 1921, L . J . Toxopeus 

(paratypes, M A , M L ) . 
I believe that a female labelled "Ternate, T. Barbour" ( M C Z ) was also 

collected in Buru; all other specimens collected in Ternate belong to the 
widely different subsp. lyratus. 

39. Eumenes arcuatus lyratus, new subspecies 

Eumenes Praslina [ !] (Guér.) Smith, 1861, J l . Proc. Linn . Soc. Zool., 
vol. 5, p. 126 (Gilolo [=D ja i l o l o ] ; Kaisaa [ = K a i o a ] ) [erroneously re­

corded from K e i and Amboina] (a variety of E. arcuatus); 1862, 1. c , vol. 
6, p. 57 (Ternate); 1865,1. c , vol. 8, p. 87 (Morty [ = Morotai]) ; 1871,1. c , 
vol. i l , p. 373 (cat.) [in part only]. 

:Eumenes arcuatus var. praslinius Zavattari, 1911, Ann. Mus. Zool. Univ . 
Napoli, new ser., vol. 3, no. 19, p. 2 (Moluccas). 

5 — Markings orange­brown, close to Ridgway's "amber brown" (PI. 
I l l k) ; the pattern similar to that of E. arcuatus amboinensis, but more 
extensive on the propodeum and the gaster. Clypeus entirely orange­brown 
or with very narrow dark lateral margins; inter­antennal mark usually dis­

tinctly separated from the lines at the inner orbits; these lines are fairly wide, 
but do not f i l l the eye­emarginations entirely, the upper margin being partly 
black; first antennal segment either entirely black or with brownish line of 
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variable size anteriorly; scutellar spots large, separated by a narrow black 
line, or confluent; transverse black bar of propodeum reduced or absent; 
basal spots of gastral petiole indistinct or absent, the middle pair large and 
confluent, separated from the apical band by a black space which is about as 
wide as this band; transverse bands of gastral tergite 2 rather wide and usu­

ally entire, rarely narrowly interrupted in the middle. Second gastral sternite 
with a pair of lateral spots near the middle (size variable, usually small, 
rarely large, in 2 females absent); its apical band entire or narrowly inter­

rupted, in the latter case the black median part narrower than each of the 
lateral markings. Legs amber brown, coxae and trochanters mainly fuscous, 
fore and mid tarsi partly, hind tarsi entirely blackish. 

Wings with pronounced yellow tinge, hardly infuscated at outer margin. 
6 — Similar to the female; supraclypeal area entirely orange­brown 

(fig. 5 o), first antennal segment with orange line anteriorly; gastral sternite 2 

without lateral spots near the middle. Volsella of genitalia : fig. 3 h. 
Length (h. + th. + t. 1 + 2) : 9 24-27 mm, β 21-23 m m -

Holotype: 5, Halmahera, Tuguaer­Tasoa, 150 m, 20-24 Sept. 1951, local 
collector ( M L ) ; all females recorded below are paratypes. 

M ο r o t a i : ι 9, leg. Bernstein ( M L ) ; ι 9 " M " [ = Morotai, leg. A . R. 
Wallace] ( O U M ; E. praslina det. F . Smith") . 1 9 1 <5 Morotai, 1944, 

Ernest Reimscheissel ( U S N M ) . 
H a l m a h e r a : i 9 2 ( 3 " G i l " and "Gilolo" [ = Djailolo, leg. A . R. 

Wallace] (1 9 1 ô ex coll. Smith, B M ; 1 $ O U M ) ; 2 9 1 â South H a l ­

mahera, leg. Bernstein ( M L ) ; 1 9 coll. Gribodo ( M C G ) ; 1 9 North H a l ­

mahera, leg. Bernstein (from M L , March 1863, O U M ) ; 3 9 Dodinga, sea 
level, 2-4 Nov. 1951, local collector ( M Z B , M L ) ; 1 9 Akilamo, 50-100 m, 
9-12 Sept. 1951, local collector ( M L ) . 

T e r n a t e : 1 ? 1 ô "Ternate" [leg. A . R. Wallace], "60-113" ( B M ) ; 
ι 9 coll. Gribodo ( M C G ) ; 2 9 leg. Bernstein, 3 9 1 6 leg. Forsten ( M L ) ; 
ι c3 leg. T. Barbour ( M C Z ) . 

Κ a i ο a : 1 9 " K a i " ["Kaisaa" in Smith's paper = Kaioa, leg. A . R. W a l ­

lace] ( O U M ; "E. praslina det. F . Smith"). 
Β a t j a n : 1 9 "Bac" , 1 S "Bachian", " 9 9 - 3 0 3 " , leg. A . R. Wallace, 

ex coll. Smith ( B M ) . 3 9, Aug.­Sept., ex coll. H . Fruhstorfer, coll. A . von 
Schulthess ( E T H Z ; E. praslinius det. Schulthess). 3 9 Salawaku River, 
3 9 2 á Wajaua, June­July 1953, A . M . R. Wegner ( M Z B , M L ) . 

G e b e h : 3 9 leg. Bernstein ( M L ) . 
Furthermore I have seen: 1 9 with label "E. Praslinia Guér. Amboina, 

D. Mocsary", coll Gribodo ( M C G ) , and 1 9 1 β with label "Braz i l , Moc­

sary" [ !] ( M C G ) . 
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40. Eumenes arcuatus obiensis, new subspecies 

96 — Very closely allied to lyratus, but the orange­brown markings a little 
brighter (more like Ridgway's "xanthine orange", PL III i) and partly a 
little less extensive. Propodeum always with the median black mark shaped 
like a cross. Lateral spots at apical margin of second gastral sternite much 
smaller than the black space separating them. 

Holotype : ?, Obi Lake, 160-260 m, Obi Island, July­Nov. 1953, A . M . R. 
Wegner ( M L ) ; the specimens recorded below are paratypes. 

O b i : 2 5, leg. Bernstein ( M L ) ; 1 2 Wajaloar (0-50 m), 1 ô Laiwui 
(0-200 m), ι (5 Lake River (0-50 m), 1 î Anggai (0-50 m), 8 î 6 S Obi 
Lake (160-260 m), July­Nov. 1953, A . M . R. Wegner ( M Z B , M L ; 1 β 
genitalia on slide no. 1.17.3.56). 

41. Eumenes arcuatus praslinius Guérin 
Eumenes Praslinia Guérin, 1831, in Duperrey, Voyage Coquille, Zool., 

vol. 2, pt. 2, div. î, pi. 9 fig. 7 — Port Praslin, New Ireland; 1838, 1. c , 
text, p. 267 (description) (badly damaged holotype at present in coll. Gribodo, 
M C G ) . Saussure, 1852, Ét. Farn. Vesp., vol. 1, p. 64 (type redescribed). 
Smith, 1857, Cat. Hym. Brit . Mus., vol. 5, p. 29 (cat., "Praslina"); 1871, 

J l . Proc. Linn . Soc. Z 0 0 L , vol. 11, p. 373 (cat., "praslina") [erroneously re­

corded from several localities in the Moluccas]. Strand, 1910, Jahrb. Nass. 
Ver. Naturk., vol. 63, p. 50 [erroneously recorded from Batavia, Java]). 
Bequaert, 1926, Ent. Mitt. , Berlin, vol. 15, p. 192 (a variety of E. arcuata, 

probably = flavopicta). 

Eumenes arcuata var. praslinia Maindron, 1882, Ann. Soc. Ent. France, 
ser. 6, vol. 2, p. 272 [erroneously recorded from New Guinea]. Dalla Torre, 
1894, Cat. Hym., vol. 9, p. 18 (cat.); 1904, Gen. Insect., vol. 19, p. 21 (cat.). 
Giordani Soika, 1935, Ann. Mus. Civ. Stor. Nat. Genova, vol. 57, p. 133 

(arcuatus var. praslinius; holotype examined; not praslinius Bequaert, 1928, 

which is flavopictus Blanch.). 

The name praslinius has been applied incorrectly to specimens of lyratus 

from the North Moluccas (Smith, 1861, 1862, 1865, 1871), and to specimens 
of amboinensis from the South Moluccas (Smith, 1861, 1864, 1871; Zim­

mermann, 1931). The specimen(s) recorded by Zavattari (1911) from the 
Moluccas certainly belong to one of these forms, and not to praslinius. Be­

quaert (1928) confused praslinius with flavopictus. 

Type — The type specimen, a ? with label "Eumenes Praslinius Guér. 
Voy. Coq. P. Prasl in" in Guérin's handwriting, is seriously damaged. The 
following parts are missing: labrum, antennae (except segments 1 and 2 of 



I N D O - A U S T R A L I A N E U M E N E S 61 

right antenna), right eye, gastral segments 2-6, and part of the legs. The 
mesoscutum has a large hole, but it is just complete enough to show the shape 
of the orange markings. 

9 — The following notes were made in Genoa, where I compared the type 
with a female of lyratus from Bat jan : Inter-antennal mark larger (distance 
from anterior ocellus less than the diameter of the latter); pronotum almost 
entirely orange-red, with only a small black mark in the anterior, lower, angle 
of the sides, and a longitudinal black mark at posterior lateral margin; 
markings on mesopleura slightly more extensive. Marks on mesoscutum inter­
rupted, the interruption about equal to one tenth of the greatest width of the 
mesoscutum. Tegulae black with two small orange spots, one in front and 
one at a short distance from the posterior margin. The scutellar spots, 
measured in longitudinal direction, cover slightly more than half the length 
of the scutellum; they are separated by a black space measuring one third of 
the length of the scutellum; markings on lateral areas of scutellum also 
slightly less extensive than in lyratus. Posterior surface of propodeum almost 
entirely orange-red, the median black band being relatively narrow : it varies 
somewhat in width, but except at the extreme base it is nowhere wider than 
the base of the gastral petiole (width of median line = 11-15, of base of 
petiole = 16). Gastral petiole: first pair of spots practically absent, second 
pair long, separated by dark line which measures about one fourth of the 
width of the petiole at this level; apical spots coalescent, forming a band 
which is emarginate in the middle anteriorly. Bands of second gastral tergite 
wide, not interrupted; second gastral sternite with large lateral spots near the 
middle and small spots at the apical margin, the apical band being widely 
interrupted. 

Legs as in the subsp. lyratus; metatarsi of fore and mid legs and fifth 
tarsal segment of all legs at least partly orange-brown. 

The colour of the markings is the same as in the subsp. obiensis and comes 
close to Ridgway's "xanthine orange", PI. I l l i . 

The subsp. praslinius is remarkably similar to the forms of the Northern 
Moluccas, which up to the present had been confused with it; the populations 
of both these island groups differ in slight modifications of the usual arcuatus 

pattern, but they agree in the peculiar colour of the markings and in the 
absence of black pigments on the femora and tibiae, two characters which 
are unique in this Eumenes group. 

Apparently E. arcuatus praslinius is restricted to the Bismarck Archipel­
ago, but its distribution is very incompletely known. 

Besides the type I have seen one 9 with label "Bismarck Archipel, coll. 
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Magretti" ( M C G ) , and one 5 from " N e u Britannien, Ralum [ = Kokopo], 
F . Dahl" ( Z M B ) . — Both specimens agree well with the type. 

The following four species (nrs. 42-44, 45, 46, and 47) are provisionally 
regarded as members of a superspecies, and are indicated as such on the map, 
fig. 7. It should be noted, however, that the two forms from the South 
Moluccas are very imperfectly known; they may eventually prove to be more 
closely related to E. arcuatus than to E. fulvipennis. 

42. Eumenes fulvipennis fulvipennis Smith *) 

Eumenes fulvipennis Smith, 1857, Cat. Hym. Brit . Mus., vol. 5, p. 24, 

26 — Celebes, coll. Mrs . I. Pfeiffer (types in B M ) ; 1859, J 1 - P r o c - L i n n -
Soc. Zool., vol. 3, p. 20 (Celebes, leg. Wallace). Saussure, 1862, Stett. Ent. 
Ztg., vol. 23, p. 179 (probably a var. of E. arcuatus). Smith, 1865, J l - Proc. 
L inn . Soc. Zool., vol. 8, p. 87 (Sula Is., leg. Wallace); 1871, 1. c , vol. 11, 

p. 372 (cat.). Maindron, 1882, Ann . Soc. Ent. France, ser. 6, vol. 2, p. 272 

(syn. of E. arcuata). Dalla Torre, 1894, Cat. Hym., vol. 9, p. 18 (cat., syn. 
of E. arcuata)] 1904, Gen. Insect., vol. 19, p. 21 (as 1894). 

Eumenes arcuatus var., Saussure, 1862, Stett. Ent. Ztg., vol. 23, p. 179 

(Gorontalo, Celebes). 
Eumenes arcuatus var. fulvipennis Zavattari, 1911, Ann . Mus. Zool. Univ. 

Napoli, new ser., vol. 3, p. 2 (Manado, Celebes; not identical with E. arcua­

tus; not a separate species, but a good variety). Bequaert, 1928, Ann . Mag. 
Nat. Hist., ser. 10, vol. 2, p. 168 (types examined); p. 169 (in key). 

Eumenes arcuata fulvipennis Zimmermann, 1931, Zeitschr. Morph. Oek. 
Tiere, vol. 22, p. 207, fig. 26 no. 8 (S. Celebes). Giordani Soika, 1935, Ann . 
Mus. Civ. Stor. Nat. Genova, vol. 57, p. 134 (arcuatus fulvipennis) considered 
identical with varr. saleyerensis Zimm. and niasanus Zimm., and with E. per-

plexus Smith). 

2 — Clypeus convex, with flattened disk; anterior margin rather deeply 
emarginate (1 : 6 to 1 : 8 ) , the lateral angles slightly depressed and some­
what more shiny than the disk; puncturation distinct, coarsest in the middle 
of the basal third, the flattened disk with at least 25 distinct punctures. 

Front of head, pronotum, mesoscutum, scutellum, mesopleura, postscutel-
lum, and dorsal area of propodeum densely and rather coarsely punctate; flat 

1) The insect recorded as Eumenes fulvipennis Smith from Luzon, Philippine Islands, 
by Ashmead (1904, Jl . New York Ent. Soc, vol. 12, p. 8, as fuleipennis{ !), from Manila) 
and by Williams (1919, Bull. Hawaii Sugar PI. Ass., Ent. Ser., vol. 14, p. 156) is not 
this species, but probably the Philippine race of Eumenes pyriformis (Fabr.). 
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interspaces are visible at lateral angles of pronotum, on lower half of meso­

pleura, on disk of mesoscutum posteriorly, on scutellum and postscutellum, 
and at base of propodeum; on dorsal face of pronotum and on upper part of 
mesopleura the narrow interspaces tend to run into transverse striae. Upper 
part of metapleura with a few distinct punctures. 

The most characteristic feature of the propodeum is that its dorsal area 
is not sharply separated from the lateral areas; the puncturation of the former 
extends over the rounded transitional space and gradually becomes sparser 
and finer anteriorly, the lateral areas showing only a few scattered punctures 
where they meet with the metapleura. 

Black; the following parts pale yellow : a narrow line at inner orbits, from 
clypeus to near the middle of the lower side of the eye­emarginations, a small 
inter­antennal spot (often absent), a short and narrow line on the temples, a 
short transverse line in the middle of the pronotum (often reduced or absent), 
two minute spots on apical angles of propodeum (sometimes absent), and 
basal and median pairs of spots on first gastral tergite. In about 20 % of my 
specimens the apex of the gastral petiole has a pair of small lateral spots. 
Wings yellowish­hyaline with a rusty tinge, the base not darkened, but the 
apical third often slightly brownish. 

The body is covered with an extremely fine and short blackish tomentum, 
which gives it a dull appearance; the erect pubescence of the punctate parts of 
head and thorax is brownish. 

a — Similar to the female, but the yellow markings more extensive 
(fig. 5k) : clypeus with median longitudinal yellow band; supra­clypeal area 
with reversed T­shaped mark; mid tibiae with pale yellow spot at tip, meta­

tarsus II yellowish, brown at tip; all fifth tarsal segments pale yellowish. 
Gastral petiole often with apical spots. Antennal hook dark brown to black, 
somewhat ferruginous at under side. Volsella of genitalia: fig. 2 f. Antennal 
segments 9-13: fig. 1 h. 

Length (h. ­f th. + t. 1 + 2 ) : 2 20-23 mm, ô 19-21 mm. 
C e l e b e s : 1 6 "Celebes, 55-22", 1 2 1 <5 "Celebes, 57-101", leg. W a l ­

lace ( B M ) . 4 2 "Celebes", coll. Gribodo ( M C G ) ; 1 2 "Celebes" ( O U M ) , 
ι <3 "Celebes" ( M C Z ) . 

North Celebes: 1 2 "Tond." ( = Tondano), "ex coll. Smith, 99-303" 

( B M ) . ι 2 10 S Toli­toli, Nov.­Dec. 1895, H . Fruhstorfer ( E T H Z ) ; 3 2 
10 6 do. ( I R S N B ) . ι 2 "Minahasa", coll. Gribodo ( M C G ) . 3 2 2 6 Go­

rontalo, 1 β Pagowat, 3 ô Tulabollo, leg. Rosenberg ( M L ) . 1 β Tondano, 
leg. Forsten ( M L ) ; 1 2 do., 1935, C. van Braekel ( M L ) . 1 2 Tomohon, 
leg. Berends ten Kate ( M L ) ; 3 β do., Sept. 1941, F. Dupont ( M L ) . 1 S 
Menado, June 1925, S. Leefmans ( M A ) ; 1 2 do., 8 Nov. 1937, J . S. Phillips 
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( M L ) ; 2 $ do., May­June 1949, C. J . H . Franssen ( M L ) . 3 2 1 6 K i n a ­

mang, Nov. 1941, F. Dupont ( M L ) . 1 5 Tateli, Aug. 1949, C. J . H . Franssen 
( M L ) , ι 2 Tantalete, July 1949, C. J . H . Franssen ( M L ) . 1 Ô Kelabat, 
500 m, July 1941, F. Dupont ( M L ) ; 1 2 Insula Lutugan, Dec. 1895, H . 
Fruhstorfer, " F r . v. d. Poll , Pres. 1911", coll. G. A . J . Rothney ( O U M ) . 

Central Celebes: 11 2 15 β Palu, Dec. 1936, local collector ( M L ) . 1 6 
Gurupalu, 18 March 1917, W . Kaudern ( M L ) . 

East Celebes: 1 2 Masamba, Luwu, A p r i l 1941, L . L . A . Maurenbrecher 
( M L ) . 

South East Celebes: 1 S Kendari, A p r i l 1874, O. Beccari ( M C G ) . 
South Celebes: 1 2 Samanga, Nov. 1895, H . Fruhstorfer ( E T H Z ) . 1 S 

Makassar, coll. Gribodo ( M C G ) ; 2 β do., 5 March 1949, C. J . H . Franssen 
( M L ) . 2 2 "P i c Bonthain", coll. Gribodo ( M C G ) . 1 2 Malino, 4000' , Jan. 
1936, L . E . Cheesman, no. 1936-271 ( B M ) . 1 a Bantimurung, 1 June 1948, 

J . van der Vecht ( M L ) . 1 2 Malakadji, June 1949, C. J . H . Franssen ( M L ) ; 
2 $ " M a k " [ = Makassar, leg. A . R. Wallace] (1 2 "flower shrubs") 
( O U M ) ; ι 6 Malino, Aug. 1937, C. T. and B. B. Brues ( M C Z ) . 

B u t o n Is. : ι 5 2 S Butonbaligo ( M L ) . 
S u l a I s . : 1 2 " S u l " , leg. A . R. Wallace ( O U M ) ; this specimen looks 

somewhat more slender than those from Celebes; the petiole is slender, grad­

ually widening from base to apex (relative widths at apex, behind the spiracles 
and at the apex = 12 : 16 : 2 5 ) ; the yellow line at the inner orbits is inter­

rupted at the level of the antennal sockets. The population inhabiting these 
islands deserves further study. 

The Leiden Museum possesses 1 2 from "Banda Isl., Rosenberg", but this 
specimen is probably incorrectly labelled. 

43. Eumenes fulvipennis saleyerensis Zimmermann 
Eumenes arcuata saleyerensis Zimmermann, 1931, Zeitschr. Morph. Oek. 

Tiere, vol. 22, p. 207, 2 — Saleyer [or Salajar] Is., coll. Bingham ( Z M B ) . 
Eumenes arcuatus var. saleyerensis Giordani Soika, 1935, Ann. Mus. Stor. 

Nat. Genova, vol. 57, p. 134 (considered identical with "var. fulvipennis 

Smith"). 
2 — "Resembles arcuata fulvipennis, being also entirely black with distinct 

basal spots on petiole, but the median spots only faintly indicated". [Trans­

lation of original diagnosis]. 
I have not yet seen any specimens from the Saleyer Islands, but it seems 

doubtful whether this form will prove to be constantly different from fulvi­

pennis of the mainland of Celebes. According to the table on pp. 224-225, 

Zimmermann has seen only two specimens, one with two pairs of spots on 
the petiole, and one with one pair. 
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44. Eumenes fulvipennis niasanus Zimmermann 
Eumenes arcuata niasana Zimmermann, 1931, Zeitschr. Morph. Oek. Tiere, 

vol. 22, p. 207, fig. 26 no. 9, 9(5 — " N i a s " (holotype ? in coll. Bingham, 
Z M B ) . 

Eumenes (Delta) arcuatus var. niasanus Giordani Soika, 1935, Ann. Mus. 
Civ. Stor. Nat. Genova, vol. 57, p. 134 (considered not separable from "var. 
fulvipennis Sm." from Celebes, Amboina and Mindanao) [fulvipennis (Sm.) 
Giord. Ska. includes rumphii m. and squalidus m.~|. 

The holotype was kindly sent to me for examination by the Zoological 
Museum, Berlin. It agrees in all respects with fulvipennis Smith, but the 
gastral petiole is entirely black. The densely punctate pronotum and the yel­

lowish wing base separate this form from squalidus m. Some relative measure­

ments: Anterior margin of clypeus distinctly emarginate (1 : 8); distance 
between eyes at vertex = 25, greatest width of gastral petiole = 22, of 
second gastral segment = 66. 

There can be little doubt that the locality label of the typical series is in ­

correct. Probably the insect wil l prove to be at home in one of the smaller 
islands around Celebes. 

According to Zimmermann, the female may have the middle pair of petiolar 
spots, whereas in the male these spots are present together with faint traces 
of the basal spots. Furthermore the male has the middle of the clypeus yellow. 

45. Eumenes squalidus, new species 
? 6 — Very similar to Eumenes fulvipennis Smith, but the head and thorax 

less densely punctate, the wings fuscous at base, and the gastral petiole more 
strongly curved and swollen, and entirely black. On pronotum and mesopleura 
the interspaces are mostly larger than the punctures; propodeum with the 
junction of dorsal and lateral areas rounded as in E. fulvipennis, but the 
puncturation much less dense, the dorsal area with several interspaces which 
are at least as large as the punctures. Gastral petiole unusually swollen in 
apical half (figs. 1 d and íe) , its greatest height nearly twice that of the neck 
of the second segment in the female (23 : 12, against 19 : 12 in E. fulvipen­

nis $) , and equal to twice that of the neck of the second segment in the 
male; relative widths at base, behind the spiracles, and at apex, 13 : 21 : 27 

in the female, 12 : 22 : 25 in the male. 
In the only available male the antennal hook and the volsella of the 

genitalia (fig. 2 g) are hardly different from those of E. fulvipennis, but 
the clypeus is entirely black (fig. 5I). 

Length (h. + th. + t. 1 + 2) : ? 20-23 mm, β 2θ-2ΐ mm. 
Holotype: 5, Dapitan, Mindanao, (C. F.) Baker ( U S N M ) ; the specimens 

recorded below are paratypes. 



66 J . V A N D E R V E C H T 

M i n d a n a o : ι 9 Dapitan, Baker ( M L ) ; ι 9 Iiigan, ι <3 Davao, Baker 
( U S N M ) ; ι 2 "Mindanao" (coll. Giordani Soika); 7 ? Calian, Davao Prov., 
28 May, C. S. Clagg (4 9 M C Z , 1 9 B M , 2 ? M L ) . 

46. Eumenes perplexus Smith 
Eumenes perplexus Smith, 1864, J l . Proc. L inn . Soc. Zool., vol. 7, p. 39, 

9 — Buru, leg. Wallace ("probably a black variety of E. arcuatus") 

( O U M ) ; 1871, 1. c , vol. 11, p. 373 (cat.). Maindron, 1882, Ann . Soc. Ent. 
France, ser. 6, vol. 2, p. 275 (cat.). Dalla Torre, 1894, Cat. Hym. , vol. 9, p. 28 

(cat, perplexa) [erroneously recorded from " A f r . : Bourbon"]; 1904, Gen. 
Insect., vol. 19, p. 24 (cat., as 1894). Giordani Soika, 1935, Ann . Mus. Civ. 
Stor. Nat. Genova, vol. 57, p. 134 (considered identical with E. arcuatus var. 
fulvipennis Smith). 

9 — Closely allied to Eumenes fulvipennis Smith. Clypeus distinctly emar-
ginate anteriorly (1 : 8.3), rather convex, as in E. fulvipennis, the anterior 
margin depressed and slightly more shiny than the convex part, wider at the 
sides than in the middle, but nowhere distinctly defined; the flattened disk 
with about 25 distinct punctures. Mesepisternum with several flat interspaces, 
of which, however, only a few are larger than the punctures. The impunctate 
lateral areas of the propodeum rather sharply separated from the punctate 
dorsal (posterior) area, but the transition rounded, not angular. 

Black; inner orbits with yellow line which hardly reaches the eye-emargina-
tions, a very short and narrow yellow line on the temples; gastral petiole with 
only the middle and the apical pairs of spots. 

Wings yellow, with ferruginous veins; base not infuscated as in E. squali­

dus] the apical margin slightly smoky. 
S — Thorax distinctly more sparsely punctate than in E. fulvipennis, 

especially the punctures on the upper part of the mesepisternum well sepa­
rated, the interspaces flat, almost as large as the punctures, without any ten­
dency to run into striae. Lateral areas of propodeum with only a few fine 
punctures in upper part. Antennal hook as in E. fulvipennis (see fig. 1 h). 

Volsella of genitalia: fig. 2 h; the hairs on the basal part shorter than in 
E. fulvipennis. 

Black : the following parts pale yellow : facial markings as in E. fulvipen­

nis, but the clypeal mark wider anteriorly, the inter-antennal mark slightly 
projecting above the level of the upper margin of the antennal sockets, the 
sutures between antennae and clypeus black; a narrow line on the temples, a 
narrow line at anterior margin of pronotum, narrowly interrupted in the 
middle and on each side, a pair of small spots at apex of propodeum; the 
middle and apical pairs of petiolar spots, the basal pair small (1 <3) or 
absent (1 6 ) . 
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B u r u : ι 2 " B o u " [ = Bourou], leg. A . R. Wallace (type, O U M ) ; 2 Ô 
" B u r u " , coll. Gribodo ( M C G , M L ) . 

47. Eumenes rumphii, new species 

a — Agrees in size and wing colour with E. fulvipennis fulvipennis Smith, 
but can be distinguished by the sparser puncturation, the shape of the antennal 
hook and of the genitalia, and by the slightly different colour pattern. 

Inter­ocular distance on the vertex larger than that at the clypeus (20 : 16; 

in fulvipennis approximately 22 : 16); front above the antennae densely 
punctate, in the eye­emarginations with some distinct flat interspaces; anten­

nal hook thicker than in any other species of this group (fig. 1 i ) . Dorsal 
areas of pronotum slightly concave, sparsely covered with fairly large, but 
superficial, punctures, the interspaces much larger than the punctures; meso­

pleura, scutellum, postscutellum, and dorsal area of propodeum (except at 
base) with locally slightly denser puncturation; mesoscutum equally sparsely, 
but more finely punctate; metapleura and lateral areas of propodeum im­

punctate; base of dorsal area with some scattered punctures. 
Gastral petiole not unusually swollen, rather regularly increasing in width 

from base to apex; relative widths at base, behind the spiracles, and at apex: 
II : 16 : 23; the spiracles slightly more projecting than in fulvipennis (seen 
in dorso­lateral view); greatest width of petiole exceeding the inter­ocular 
distance on the vertex (23 : 2 0 ) . 

Pubescence of volsella of genitalia much sparser than in fulvipennis (com­

pare figs. 2 i and f) . 
Black; facial markings more extensive than in fulvipennis (compare 

figs. 5 m and 5 k ) ; temples with the usual short and narrow, pale yellow line; 
pronotum with a rather conspicuous yellow mark at anterior margin of the 
horizontal area, occupying nearly the middle third if the thorax is seen from 
above; mesopleura with two small and irregular yellow spots (one under 
pronotal tubercle, one near posterior margin; undoubtedly a variable char­

acter !). Propodeum and gaster entirely black. Antennal segments 10-12 partly 
ferruginous at under side. M i d tibiae with small and vague brownish spot at 
extreme apex. Wings as in E. fulvipennis) the outer third to half slightly 
more distinctly infuscated. 

Length (h. + th. + t. 1 I 2 ) : 21-22 mm. 
Holotype: (3, "Amboina, coll. Gribodo" ( M C G ) . 

48. Eumenes solomonis, new species 

î — In structure very similar to E. arcuatus, but the body smaller and 
more slender, head and thorax more coarsely punctate, and the anterior 
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margin of the clypeus very shallowly emarginate ( i : 12). Clypeus moderately 
convex, slightly depressed anteriorly. Humeral angles of pronotum more 
distinctly pronounced than in E. arcuatus. 

Clypeus with some small, scattered, and rather superficial, punctures. Frons 
and vertex, pronotum, mesoscutum, mesepisternum, scutellum, postscutellum, 
and dorsal (posterior) area of propodeum coarsely and densely punctate, the 
punctures well defined, generally wider than deep, and mostly larger than the 
interspaces; there are, however, some larger interspaces on the middle of the 
posterior part of the mesoscutum, on the scutellum, at the apex of the post­
scutellum, and on the propodeum. Upper part of metapleura with 15-20 

distinct punctures (smaller than those on mesepisternum). Lateral areas of 
propodeum not sharply separated from the dorsal (posterior) area, with some 
punctures near the transition. 

Black; clypeus black or with yellow spot in the centre (size variable, in 
one specimen from Guadalcanal almost half as long as the clypeus); the 
following parts yellow : a small inter-antennal spot, a line at the inner orbits, 
from clypeus to near the middle of the lower side of the eye-emargination, 
a narrow line on the temples, a narrow band on the pronotum, abruptly dilated 
near the middle, the outer margin of the tegulae, a large mark on the upper 
part of the mesepisternum, a transverse band on the postscutellum, two 
V-shaped spots on the lower half of the posterior area of the propodeum, 
two spots in the middle and two at the apex of the gastral petiole (the former 
often much reduced, sometimes absent), two widely interrupted bands on 
the second tergite, a narrow apical band, abbreviated laterally and interrupted 
medially, on tergites 3 and 4; a very small spot in each lateral posterior angle 
of the second gastral sternite (in some specimens also the third sternite with 
such spots, which are then even smaller than those on the preceding sternite). 

Wings moderately infuscated, darker than in E. flavopictus blanchardi. 

6 — Clypeus more deeply emarginate than in the female (1 : 6), and 
slightly more coarsely punctate, with median yellow mark which is rounded 
at the base and emarginate at the apex (fig. 5 p); inter-antennal mark as in 
fig. 5 p, the upper spot is reduced or absent in some specimens; tegulae 
variable, in one male from Guadalcanal with complete yellow outer margin, 
in two others from this island entirely black, in two males from Tulagi with 
more or less interrupted yellow band. The male collected by Froggatt has 
three pairs of spots on the gastral petiole, but in the others the basal spots 
are lacking, whereas the second pair is reduced or absent. In two males from 
Guadalcanal the bands on gastral tergites 3 and 4 are present, but in the 
allotype and the other specimens they are lacking. Fore femora and tibiae 
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and apex of mid tibiae with vestigial yellow spots or entirely dark. Vulsella 
of genitalia: fig. 2 e. 

Length (h. + th. + t. 1 + 2) : 2 20-22 mm, β 19-20 mm. 
Holotype : 2, Solomon Is., Tulagi, Ridge, collecting mud, 27 Aug. 1933, 

no. 537, Η. T. Pagden ( B M ) ; allotype: o\ Tulagi, on flowers, 29 July 1933, 

no. 366, Η. T. Pagden ( B M ) . The females recorded below are paratypes. 
Ν g g e l a : 1 2 jungle near Halaita, 20 March 1934, no. 1157, Η. T. Pag­

den ( M L ) . 
T u l a g i : ι S, 13 Aug .1933, no. 465, Η. T. Pagden ( M L ) ; 1 2 Ridge, 

collecting mud, 31 March 1934, no. 1172, Η. T. Pagden ( M L ) ; 1 2 Ridge, 
26 Dec. 1934, no. 1763, Η. T. Pagden ( B M ) ; 1 2 Ridge, 26 Jan. 1935, 

no. 1779, Η. T. Pagden ( M L ) . 1 2 Florida, W . M . Mann ( M C Z ) . 
G u a d a l c a n a l : 1 2, irrigated taro area, 4 Sept. 1934, no. 1574, Η. T. 

Pagden ( B M ) . 1 2, Tenaru, 19 Oct. 1943, J . G. Franclemont (coll. Κ. V . 
Krombein). 1 2 2 δ "Guadalcanal", 1944, Ernest Reimscheissel ( U S N M ) ; 
ι 2 without locality label, but probably also from this island, leg. D. Eiden 
Beck ( U S N M ) . 4 2 1 6 Tapenanje, 10-23 Dec. 1953, J . D. Bradley (Rennel 
I. Exp . B M 1954-222) ( B M , 2 2 M L ) . 

1 have seen two females ( C S I R O ) and one male ( B M ) labelled "Solomon 
Is., July-Aug. 1909, W . W . Froggatt", which are slightly more extensively 
yellow than the specimens recorded above : the clypeal mark is wider, the 
supra-clypeal area of the 2 has a larger yellow spot, in the 6 it is entirely 
yellow, with its median process reaching well beyond the level of the upper 
margin of the antennal insertions; pronotal band dilated laterally; mark on 
mesepisternum extending over the lower part, beyond the transverse suture; 
scutellum with two spots (small in the (5), petiole with three pairs of spots. 
These specimens may have been collected in an island in the neighbourhood 
of those mentioned above. 

The Gribodo collection ( M C G ) contains 1 2 labelled "Bougainville". 

49. Eumenes solomonis malaitensis, new subspecies 

2 — Structurally identical with the preceding form, but the body black 
with the exception of two minute spots at the apex of the gastral petiole, and 
the wings distinctly more strongly infuscated. 

Holotype: 2, Solomon Is., Malaita, A u k i , W . M . Mann ( M C Z ) . 

50. Eumenes pagdeni, new species 

This species is distinguished by the shiny surface of the thorax, which is 
only very slightly pubescent, and which has a characteristic puncturation. 
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? — Anterior margin of clypeus deeply emarginate (fig. 4, no. 50) . Junc­
tion of dorsal and lateral areas of propodeum rounded; dorsal area, as seen 
from above and behind, very slightly constricted before the apex. Gastral 
petiole gradually widening from the base to the apex; the relative widths at 
the base, behind the spiracles and at the apex = 12 : 18 : 25; the spiracles 
distinctly projecting. 

Puncturation distinctly coarser than in E. arcuatus, but especially on the 
thorax the interspaces much larger. Clypeus dull, alutaceous, with irregular 
and superficial punctures which are much smaller than the interspaces; frons 
densely punctate, as in E. arcuatus; punctures on pronotum partly arranged 
in rows, several interspaces larger than the punctures; puncturation of 
mesoscutum, scutellum (except for the almost impunctate posterior margin), 
and postscutellum similar, but in the centre of the mesoscutum the punctures 
even more remote, with some impunctate areas measuring 2-4 times the 
diameter of one puncture; punctures of episternum slightly smaller than on 
the pronotum, and more remote, particularly below the transverse suture, 
where most interspaces are 2-3 times larger than the punctures. Metapleura 
and lateral areas of propodeum impunctate, the latter with only a few minute 
and scattered punctures near the upper margin, the dorsal area coarsely and 
densely punctate, more sparsely at the apex and laterally at the base. 

Black; labrum reddish, mandibles brown with dark base; flagellum of 
antennae ferruginous beneath at base and apex; the following parts yellow : 
an inverted V-shaped mark on the clypeus, a short line at the inner orbits 
(just reaching the lower side of the eye-emarginations), two small inter-
antennal spots; a narrow line at the outer orbits, some minute vestigial spots 
at the anterior margin of the pronotum, the two anterior spots of the 
mesoscutum (the tegulae black in all specimens !), a mark on the upper part 
of the mesepisternum, a minute line on the ridge of the lateral areas of the 
scutellum, a line on each side of the outer margin of the dorsal area of the 
propodeum, dilated and curved inwards at the base, where the lines are 
separated by a distance slightly smaller than the width of the disk of the 
postscutellum; two small spots near the middle and two at the apex of the 
gastral petiole; the usual transverse bands on the following tergites, but these 
bands slightly reduced as compared with E. arcuatus, and more orange yellow; 
segments 5 and 6 entirely black; second sternite with two small lateral spots 
near the middle and two at the apex, sternites 3 and 4 with small lateral spots 
at apex. Legs dull red; coxae and trochanters mainly blackish, tarsi brownish, 
fore tibiae yellow on outer side, fore femora and mid tibiae with small yellow 
spot at apex, knees slightly infuscated. Wings subhyaline with faint yellowish 
tinge. 



INDOAUSTRALIAN EUMENES 71 

Length (h. + th. + t. ι + 2) : ? 20-22 mm. 
This specimen is an inhabitant of the Solomon Islands, where it is appa­

rently less common than E. solomonis. 

Holotype: 9, Solomon Is., Ν g g e 1 a, jungle near Halaita, 20 March 1934, 

H . T. Pagden, no. 1156 (coll. Pagden, B M ) ; the specimens recorded below 
are paratypes. 

T u l a g i : 1 9 Ridge, collecting mud, 30 Sept. 1934, H . T. Pagden, no. 
1638 ( M L ) (lines on propodeum broken up into two marks on left side and 
three marks on right side; gastral petiole slightly deformed). 

G u a d a l c a n a l : 1 9 Tenaru, 25 Oct. 1943, J . G. Franclemont (coll. 
Κ. V . Krombein) (clypeus yellow with narrow black margin; inter-antennal 
marks confluent; lines at inner orbits and markings on pronotum and propo­
deum slightly more extensive than in the type; fifth gastral tergite with two 
minute and vague spots); 1 9 "Guadalcanal & Florida Is.", 1 March 1945, 

J . R. Stuntz ( C A S ) (very similar to the type). 

51. Eumenes transmarinus, new species 

The single available female represents a form which is closely allied to 
E. arcuatus, but which is probably specifically distinct. 

9 — Anterior margin of clypeus deeply emarginate (fig. 4, no. 51). Gastral 
petiole gradually widening from base to apex; the relative widths at the base, 
behind the spiracles and at the apex = 13 : 20 : 27; spiracles not projecting. 

Puncturation almost as in E. arcuatus, but the interspaces on the pronotum 
and in the centre of the mesoscutum slightly larger. 

Body, especially the thorax, only slightly pubescent, much more shiny than 
in E. arcuatus. 

Colour pattern similar to that of E. arcuatus, but differing as follows: 
upper lateral angles of inter-antennal mark rounded; mesoscutum with only 
the anterior pair of spots; tegulae with narrow, widely interrupted, yellow 
band at outer margin; spots on scutellum small; dorsal (posterior) area of 
propodeum yellow with median black band, the transverse dark band only 
faintly developed; basal pair of petiolar spots absent (the petiole here slightly 
brownish); bands on gastral tergites 2-5 wider, the bands on the second ter­
gite hardly interrupted in the middle, separated by a black band which in the 
middle is about as wide as the yellow bands, laterally much narrower; mark­
ings on sternites also slightly larger, but the apical bands nevertheless widely 
interrupted. H ind tibiae with yellow mark on apical half only. Wings slightly 
more infuscated and less distinctly yellowish. 

Holotype: 9, N . W . A u s t r a 1 i a, de Freycinet I., 90-80 ( B M ) . 



F i g . 6. M a p showing the distribution and diagrams of the colour pattern of the Eumenes 
species of the curvatus group and of the subspecies of E. incola G i o r d a n i So ika . — T h e 
w i n g colour is shown by various degrees of shading; undotted or sparsely dotted areas 
may have a ye l low tinge. 

1. indosinensis n. sp. — T e n a s s e r i m ; Laos . 
2. viridipennis n. sp. — D u r i a n I., R i o u w Archipelago. 
3. violaceipermis n. sp. — W . J a v a ; B a l i . 
4. sciartis n. sp. — S u m b a w a ; K o m o d o ; F l o r e s ; Sumba. 
5. wieneckei n. sp. — T i m o r . 
7. curvatus curvatus Saussure — P h i l i p p i n e Is. 
8. — talaudensis n . subsp. — T a l a u d Is. 
9. — sangirensis n. subsp. — Sangir Is. 

12. incola mauritsi n. subsp. — Vogelkop, N e w Guinea. 
13. — octomaculatus n. subsp. — M i s o o l I. 
14. — zonites n. subsp. — N o r t h N e w Guinea. 
15. — incola Giordani S o i k a — South East N e w Guinea. 
16. — aruensis G iordani S o i k a — A r u Is. 
17. — teleporus n. subsp. — Queensland. 
T h e nrs. 6 (inflexus Saussure, black w i t h brownish wings — habitat unknown), 10 

(zimmermanni G iordani So ika , black w i t h dark brown wings — P a l a w a n , P h i l i p p i n e Is.), 
and i l {zamenes n. sp., black w i t h the wings russet-yellow w i t h dark base — Celebes 
and S u l a Is.) are not represented on this map. 



F i g . 7. M a p showing the distribution and diagrams of the colour pattern of the sub­
species of Eumenes flavopictus B lanchard and E. arcuatus (Fabric ius) and of some allied 
species. Orange-brown markings are indicated by dotted areas (nrs. 38-41); the w i n g 
colour is shown by various degrees of shading, the absence of dots indicating that the 
wings have part ly or entirely a more or less pronounced yel lowish tinge. 

18. flavopictus flavopictus B lanchard — I n d i a ; Ceylon. 

continentalis Z i m m e r m a n n — f r o m India to South C h i n a and Sumatra. 
formosanus Z i m m e r m a n n — Formosa. 
andamanicus Z i m m e r m a n n — A n d a m a n Is. 
nicobaricus M e a d e - W a l d o — N i c o b a r Is. 
simalurensis G iordani S o i k a — S imalur I. 
umbripennis n. subsp. — N i a s . 
telonus n. subsp. — B a t u Is. 
maidli Giordani S o i k a — Siberut I. and S i p o r a I. 
engganensis n. subsp. — Enggano I. 
kalimantenus n. subsp. — Borneo. 

19. 
20. 
21. 
22. 
23-
24. 

25-
26. 
27. 
28. 
29. 
30. 
31-
32. 

33-
34-
35-
36. 
37-
38. 
39-
40. 

41. 
42. 

45-
46. 
47-
48. 
49-
50. 

Queensland. 

— aidrytus n. subsp. — P a l a w a n - L u z o n , Phi l ippine Is. 
— blanchardi Saussure — Java-Flores and Sumba. 
— baweanus n. subsp. — Bawean I. 
— timorensis n. subsp. — T i m o r and W e t a r I. 
— dammae D a l l a T o r r e — D a m m a I . ; ? K e i Is. 

eremnus n. sp. — Flores and Sumba. 
arcuatus arcuatus (Fabric ius) — N e w Guinea, K e i and A r u Is., 

— transilis n. subsp. — M i s o o l . 
— amboinensis n. subsp. — A m b o i n a ; S a p a r u a ; Ceram. 
— buruanus n. subsp. — B u r u . 
— lyratus n. subsp. — N o r t h e r n Moluccas, excl . O b i I. 
— obiensis n. subsp. — O b i I. 
— praslinius G u e r i n — B i s m a r c k Archipelago. 

fulvipennis fulvipennis S m i t h — Celebes and B u t o n ; 
squalidus n. sp. —• Mindanao. 
perplexus S m i t h — B u r u . 
rumphii n. sp. — A m b o i n a . 

solomonis n . sp. — N g g e l a ; T u l a g i ; Guadalcanal ; 
solomonis malaitensis n. subsp. — M a l a i t a I. 
pagdeni n. sp. — N g g e l a ; T u l a g i ; Guadalcanal. 

N o diagrams: no. 31 (female unknown, probably s imilar to 2 9 ) ; 
known, probably s imilar to 42, but petiole black). 

N o t represented: no. 43 (fulvipennis saleyerensis Z i m m e r m a n n , perhaps not different 
f r o m 4 2 ) ; no. 44 {fulvipennis niasanus Z immermann, probably based on incorrectly label­
led specimen) ; no. 51 (transmarinus n. sp., Freycinet I., N . A u s t r a l i a ) . 

? S u l a Is. 

Bougainvi l le . 

no. 47 (female un-
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