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Abstract

Miopliocene marls from the island of Buton yield a large marine foraminiferal fauna
and some calcareous algae, Three-hundred and thirthy-three species. have been identified.
Two genera, twenty-three species and four varieties are described as new.

The existence of mud-voleanoes in young neogene time is advocated.
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I. INTRODUCTION

The island of Buton is situated off the southeastern tip of the island
of Celebes in the Indonesian Archipelago.” Mollusks and corals from tertiary
asphalt marls have been described by various palaeontologists with contro-
‘versial results.. The examination of the foraminiferal fauna is meant to offer
a contribution to the solution of this stratigraphical problem.

> The study of the foraminifera was started in 1942, when Dr. D. THOENES
sent ‘a number of foraminifera concentrates — obtained from asphalt marls
by "extraction of the asphalt with earbon bisulfide — to the Geological
Institute of the University of Utrecht. The writer is much,indebted to the
late professor L. M. R. Rurren for permission to study  these samples.
More samples were kindly supplied by professor J. H. F. UmBcroveE and
Dr. P. Kruizinga of the Delft Polytechnical- University.. Some -additional
samples were found.in 'the collections of the Geological Institute at Utrecht,
were most of the determination work was done. The manuseript was largely:
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completed in Cuba, where the late Mrs. Dororny K. Pamer and Dr. P. J.
Berminez kindly offered the writer the use of their respective libraries.

The writer is very grateful to Dr. C. Beers, who was always ready to
offer helpful suggestions and who volunteered to look after the publication
of this paper. Dr. C. O. van RreTereN ALTENA kindly undertook the
onerous task of proof readmg for which valuable help I wish to express my
indebtedness.

All slides contammg speclmens of foraminifera and algae have been
deposited in the collections of the Geological Institute at Utrecht.

Guatemala, 7th Amgust, 1949,

II. DISCUSSION OF THE FORAMINIFERAL FAUNA

' Most of the identified foraminifera have been listed in" Table I. For
reasons which will become apparent further on, the samples listes in this table
will be discussed in two groups. . - .-

A, Age.

1. The group C-lw, C-1b, C-2I, C-2d, C-3. (abbreviated as ¢-1— C- 3) 1

These samples derive from the Kabungka asphalt field. Dr THOENES
described the samples as follows:

C-1b (C-1 brown) : is a sample from a curved flssure filled with asphalt.

C-1w (C-1 white): is a sample from the surroundmg white marl, con-
taining very little asphalt. ‘

C-2d (C-2 dark): is a sample from a layer of 50 eentlmeters thJckness
and small horizontal extension, lying ‘below C-1w. The fissure C-1b
. starts upwards from this layer

C-21 (C-2 light): is a sample from the marls surroundlng the asphalt
lens C-2d. It contains but little asphalt. .

C-3. is a sample from a layer of asphalt marl some two meters below
C-21: it seems to have no eonnection with C-2d. . .

‘ The - foraminiferal fauna of these sam.ples is fairly umform and, as
judged from the ranges of specles cited in the literature on the Japanese
Indopacific and Australian regions, its age must be regarded as Miopliocene,
Laarger foraminifera are completely absent, probably due to facies eonditions.
Because of the scant published data on the stratigraphical distribution of
smaller foraminifera in the East Indies — at least on those from the faunae
of the eastern part of the Indonesian archipelago — 1t s 1mp0ss1b1e to arrive
at a closer determination of the age. .- . :

2. The group 287, A, D, SIL

- These samples have been kept afp'art from the first group because they
contain mollusks belonging to a fauna which has been rega,rded by K. MarTIN
— and originally also by C. BrErs — as Oligocene. ‘ '

287: is a sample from the Utrecht collection, which will _be dlsoussed
. agam in chapter IV. . )
A: is a sample from the mould of Arca permusztata BEE'I'S (lit. 1)
D: is a sample from the Delft collection of the Waisiu field.
Si: is a sample from asphalt in the apex of a Siphonalia from the
Delft - collection.
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TABLE 1
. ~ — .E -8 3 L
. w0 «@ C p
N [ A Y R
; (SRR & N &N & I
© 1, dAmphycoryne falz (JONES & PARKER) ....... cerereanees vr . .
| 2. Amphimorphinelle butonensis nov. gen. NOV..Sp. ...... T - ve e v
+ 3. A. bulonensis nov. sp. var. minule nov. var. ......... r
4. A. bulonensis nov. sp. var. compressa nov. Var, ...... ve T e’
S 5. Amphisteging radiaia (FIOHTEL & MOLL) ............ vec ve ¢ . ‘
6. Angulogering angulosa ,(WILLAMSON) .......... cveenest T X S I
. 7. Anomaling ammonoides (REUSS) . ....... ..vr T 7
7 8. A. glabrata CUSHMAN ....ccocereevermvieecireceenns w.oe- | g
i 9. A. semipunctata (BAILEY) viceceeeereriedesseseneennninenee VF ve r'e r Tt
t 10. A. thalmannt VAN BELLEN ....ccooevveeinenens . . ‘e -
: 11, Astacolus erepidulus (FICHTEL & MOLL) ceraerrersiees r .
12, Astrononion tumidum (CUSHMAN & EDWA.R.DS) w7 T
. 13. Bifaring thOenest NOV. BP. .ecvveceverveenemvnreoserssannens " vr - '
. 14, Bigenerina nodosaria D’ORBIGNY ..... T r 4 .
} 15, Bolivina arta MACFADYEN ...... r = r
16. B. aspera CrLODIUS ......... r T ve r r ¢
© 17. B. compacta SIDEBOTTOM r ve ¢ r ve
. 18. B. crespinae CUSHMAN ..... r P i
- 19. B. decussata BRADY -...... . R ) T
20. B. globulosa CUSHMAN ... r ' ;o e
:'21, B. hantkeniana BraDY .... - ro S
. 22, B. jugosa (BRADY) ...... . r .
¢ 23. B. ligularia SCHWAGER ....... r ) 4 r St
+ 24. B. pseudobeyrichi (CUSHMAN) ... vr . , T T
25, B. pseudopygmaeca CUSHMAN ... . E
! 26. B. rhomboidalis (MILLETT) ..... e . T, CC T ove
27. B. robusta BRADY ........ ceererreresanes ersessressenissannns O
" 28. B. scalprata SCHWAGER Var. miooenica MACFADYEN . Vr. r rr " r‘'r
28. B. scalprata SCHWAGER var. retiformis CUSHMAN ... T [ r ve r ve
, 30. B. spinea CUSHMAN ..4.ciccrenesorcnrenne cresinanes R r T
© 31. B. striatula CUSHMAN ...... v VT . )
* 32, B. seranensis GERMERAAD .. Te T roTr
" 33, B. subtenuts CUSHMAN ....ecereens vr - .
. 34, B. tortuosa BRADY ..i.ccceveeecrennne r A ,ve roe
; 35. B. victoriana CUSHMAN .,......... .ovr
" 36. Bulimina ovata D’ORBIGNY ..... vr .
; 37. B. ovula D’ORBIGNY vr "
38. B. rostrata BRADY ...... r r
39. B. siriata D’ORBIGNY . vr r.r, T
© 40, B. SP. ceiereerceniinsiiniienricaseciensaneens vr T
& 4l Bulmmella soulptwrata 'nov ap r ve ve ve
i 42, B. septala 1OV. 8P. «ccoverrveiennnnns cecseompe ve r ve T
© 43. Cancris auriouls (FiceTEL & MoLL) . vr
' 44, C. indica (CUSHMAN) ...ccovvrrrennnsonenan . v ) .
~ 45. C. philippinensis (CUSHMAN) . vr . '
¢ 46. Candeina nitide D’ORBIGNY ...... c r .
| 47. Cassiduling butonensis nov. sp. .. T - L
. 48, \C. delicata CUSHMAN ..cvvvcnvens . . e ¢ ve T Ve Ve
‘49, C. laevigata D’ORBIGNY . : r .
- 50. C. laevigata D’ORBIGNY VAr. r ‘Y r r r
* 51. C. minula CUSHMAN ..... r rr
© 52. C. moluocensis GERMERAAD ¢ T T
- 53. C. multicomerala nov. sp. ....... ‘
. B4.. C. pacifica CUSHMAN ..... A AAAA
535. C. patula CUSHMAN .........
* 56, C. perumbonata nov. sp. r ve
L

57. C. subglobosa BRADY ......
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TABLE I (continued)

, —
: . ‘ 5 <o g ';‘Tf‘?“‘g?
823 134333
;
58. Cassidulinoides bradyq (NoRMAN) ... vr' ‘ ‘ PR 3
59. C. parkerianus (BRADY) ...... > r o
60. Ceratobulimina contraria (REUSS) iiicvvireierroireennans vr r ~ o
61, C. pocifica CUSHMAN & HARRIS . Lovr L ! D RO
62, Chrysalidinella dimorpha (BR.A.DY) vr . o SRR
63. Cibicides americanus (CUSHMAN) .....,... r - S T,
64. C. bradyi TOLMACHOFP ....cevvreerrsivespres T : Cie L rd
.65, -C. lobatulus (WALKER & JACOB) reerestrenteeans feeriees T r- S
66. C. lobatulus. (WALKER & JACOB) var. grossg ’ PR -y
© - TEN Dam & REINHOLD .......... cdveevesennadeseanersvensens T ~ : i
. 87, C. pseudoungerianus (CUSIIMAN) S S ve ror x’ A LA
68. C. refulgens (MONTFORT) .vuceveeroreeerensisenns RO r - N I
69. C. victoriensis CHAPMAN, PARR & Oomms) ceveenews VT et : .
70. Clavuling bradys CUSHMAN ....... ceiee : T ' T
71" Clavulinoides indisoretus (BR.ADY) vr ve LT ey
72. C. fijlensis DOV. SP. cecrrrreevevivennns o e : ror
73. C. szaboi (HANTKEN) ... T T SRR
74. C. sp.  eeerininnns vr g CT v4
.75. 8 Cribrogoésella sp. cerersreretnaenne vr S TP
76. Cristellaria (R.) oaloar (LINNé) o vr T “‘;
77. C.(R) costata (FICHTEL & MOLL) ....cceccrevseeeness, VI < . By LA
. 78. C. (R.) costata (FIcHTEL & MoOLL) var. sub- T : AR
decoratg CUSHMAN ...... e tteeersetesnarernssranannens RTINS |
79. C. (R.) cultrata (MONTFORT) .... r '
80. C. (L.) dicampyla FRANZENAU ,.
81. €. (R.) foliata STACHE ...q...... o
82. C. (L.) gibba (D’ORBIGNY) .... e
83. C. (R.) lucida CUSHMAN, ........ ceresvevene r -
84., C. (B.) orbicularts D’ORBIGNY ;.. ., X
85. C. (E.) polita SCHWAGER ...... —es . 4 -
86. C. {L.) renmiformis D’ORBIONY .. B e
87. C. (L.) rotulata (LAMARCK) ...cccocvernreeirpen r +r
88. C. (R.) vortex (FicETEL & Mom.) ..... . {
89. Cymbalopora bradyi CUSHMAN .....cccceveerehocrasernes . T € B S
‘90, Cymbaloporetta squamosa. (D’ORBIGNY) .. oves r o
91. Dentaling atlonticas (CUSHMAN) .iiccrvreceiicennnciinee e PNy >
92. D. consobrina D’ORBIGNY var. emaciata REUSS ..... vr r R
93, D. cooperensis CUSHMAN . ueersevcscrcenersrorcsosenneranss . T o -
94. D. costof SCHWAGER .......eees vr -
95. D. mucronata NEUGEBOREN .icccveerenss vr . M
96. D. neugeboreni SCHWAGER ..iuseiincsers TN .
97. D. roemeri NEUGEBOREN ..ccecovvasnorsens v .
" 98. D. semilaevis HANTKEN . r ' . ~
99. D. soluta REUSS .......... [SOTIRTRPINN N -
100. D. touricornis SCHWAGER .e..oeeseecsenses vr’ < -
101. Discorbis mira CUSHMAN ...cccevieodersronne v, -
102. D. opvma CUSHMAN ..... T 5
103. D. planulinaformis nov.. sp. r 3 4
104., D. procera (BRADY) ...... r.r ~ .
105. D. rarescens (BRADY) ....cccoveearees 2 S s
106. Dorothia pauperoula (OUSHMA.N) T r e
107. D. robusta noV. SP. .ccorveieneniinennes ‘r r.r DA S
108. Ehrenbergina albatrossi OU&HMAN . L Coo
109. E. hystriz BRADY ..c.ccieceerommeceosnss viesss VT 4 -
110. E. paocifioa CUSHMAN ....ceeevivennas veereews € T VE e T
111. E. 1ugosa 1OV. 8P. .uvieevrervrases SRR ST 5
112, E. SP. | tveceorerininnianeiiresiateniissinieneransanesssisaninnese - VF
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TABLE I (continued)

o \ ~ . .

" V g DY) v .E =3 3

R . g = eE T TILIT

L \ ,_ N . : AR S RN IR SR ST
113, Flltpsmd/ma ellipsoideo SEGUENZA - ....vevveerveseennns T
114. Elphidium advenum (CUS.HMAN) var, depresmda : : S C
< CUSHMAN .irevirrnimnerennnrnnnes cesrerenens teeecrscassronsanes - VT S B
115, E. crispum (LINN§) R eveebrreseees r r ror’
"116.. E. macellum (FicETEL & MOLL) , ve ¢, r-r.r r
117. E. macellum (FICHTEL & MOLL) var. limbatum . & K
© (CHAPMAN) ' ecoovcriceiinennns S IRRPURUUPRRRI WK - S : R
118. E. oceanicum CUSHMAN , vr r v b
119. E. rugosum (D’ORBIGNY) r e r r r r T
120. Epwctomina elegans (D’ OR.BnGNY) Cieesencene . ¢ ve Ve T - .r
121. Emcrmdes haidingers (D’ORB]GNY) N 4 4 r
122, E. nanws (REUSS) .veeciveereverreerssensens . vr , ! v
123. E. proecinctus (KARRER) ........c... erreens T or - r -
124. E. tubiliferus (HERON-ALLEN & EARLA.N‘D) r.r - x o
125. E. umbonatus (REUSS) ......... errtesaernsreirenens cesvess VE- T - e vee f ¢
126. E. wmbonatus (REUSS) var. m/u,ltwepta Kocﬂ eewen VT o
127. Flintia robusta BRADY ......... ceereernracaraseranes T / 1 L
128. Gaudryf,'na collinst CUSHMAN .. . . r- o
129, G."solida (SCHWAGER) ..coeeeeervreeenrsnvennens tor -
130. Globigerina altispirea CUSHMAN & JA.'R.VIS .- A A A A A A AA
131. G. bulloides D’ORBIGNY ...cceecevsiseerereonsnenes A A A ) A A A
132, G. conglomerata SCHWAGER. veers A TA o
133. G. quadripartita KOCH “iecovvivininrnnncene ST CAA T
134. Globigerinella acquilateralis (BRADY) ..iw... . A A A A A A
135.- G. subcretacea CHAPMAN veereeeeee AA A A X A A
136. Globigerinoides helicinus (D’OR.BD(‘NY) . A A LA A
137. G. sacouliferus (BRADY) .ccccdveeeeiecisinnnniiineiiinnnn A A A - A A A A
138. Globorotalia canariensis (D’OR.BIGNY) A A . A
“139. G. menardit (D’ORBIGNY) ............ . A A A A A A A AA
140. G. tumida (BRADY) var. flemwsa KOCH oo A A ~TA
141. Globulina gibba D’ORBIGNY ...... verrresans vr - E SR
142. Gimbelina globigera (SCHWAGER) .......... . ve pror
143, Guttuuna, lactea (WALKER & JACOB) . . .aovr e
144, G. SP. viverereeniiniicireimeniinaenns cererisnsnrisenenss wee VT - v
145. Gyrotdina meosoldanti BRO’I‘ZKN ................. vevesenan . e T Ve e ve ve ve
146.- Heronallenia pulvinulinoides (CU%HMAN) ' r
147. Karreriella bradyi (CUSE[MAN) cechasertancersassrsvonsnss : 2 .
148. K. chilostoma (REUSS) ....ceeens : r
.149. K. novo-zealandica CUSHMAN ...icvseveengones . ) T T
150, K. siphonells (BEUSS) ..cocoveerrunrreencenaen h T . Lo
151. ' Lagena acuticosta REUSS ..c..ceeeevennns . T r 'r .rt
152. L. caepulle SCHWAGER ........ .- R J r
153. L. costata (WHJ.IAMSON) .................... BT ¢ SR
154, L. costata (WILLIAMSON) var. polygonata Ccsmum vr - \ N
155. L. fetldeniana BRADY ......... cveeneseneeonsans O £ 3 -
156, L. globosa MONTAGU ....... ce TN T
157. L. gracilis WILLIAMSON ... .ovr , . T T
158. L. hexagona WILLIAMSON .. Jovr el
159, L. laevis (MONTAGU) 1.evivereserercessrensesconas cecsiseeese (VT T : . v
160. L. laevis (MoNTAGU) var. nebulosa CUSHMAN ... vr T ’
+161. . L.- marginata (WALKER & BOYS) ...c.ccfeecrveciiemorans’ i T4 T - T T T
162. ‘L. marginatoperforata SEGUENZA .. . vr ' ' :
163.. L. orbignyana (SBGUENZA) .c.eeeereeenereacse vevesecnnians s vr .. e e
164. L. orbignyana (SPGUENZA) var. olathrata BRADY. vr o
165. ‘L. orbignyana (SEGUENZA) VaT. ... celneeiesnorsees T T ! r
166. L. plumigera BRADY ......... TN : " r
167 L. radiatomarginata PARKER & JON]!S e ceieet VT o '
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TABLE I (continued)

- . . N w | c.|> [
: : O VOO WL
168. L. spiralis (BRADY) ....cccecovseniivemsruseseesnsesivisananss VI
169. L. striata D’ORBIGNY ..ccccevesecerenennes cdeerverareess VI r
170. L. sulcata (WALKER & JACOB)  wvrtvrrsrerrns veenereesens VT ( .
171. L. sulcata (WALKER & JACOB; var, apiculate -
CUSHMAN  iiiiriiiiingirensnnensiinnnnenniissesssssssessssssnass 98 0
172. L. vitrea mov. sp. .. abereanes e T
173. Lamarckina erinacea (KAR.KEF/) R I SR )
174. L. scabra (BRADY) ...ccccieiieriinrinieennneneesnennaninnes U £ 3 S
175. Laticarinina pauperata (PAmmR. & JONm) dessreses VI r - ~
176. L. tenuimargo (BRADY) .....crcerereeevrecserocncesecnsensess VI \. \
177. Listerella antillarum CUSHMAN ......... vr ' !
178. L. milletti CUSHMAN ....cccovsivemenes v, VI ! ,
179. L. 8D, weevvrcviininrenninninicienesssenine ceeee A VT '
180. Lowostomum hentyanum (CHAPMA.N) veses. VI
181. L. laevigatum (KARRER) .ieivrevecernesnens Live VT N
182, L. limbatum (BRADY)  ..cecverveveererrariennes we T @ ;
183. L. limbatum (BRADY) var.: aostulatum (CUSHMAN) vr . r - e ) I
184, L. lobatum (BRADY) ...oovevmuiiomcisssscmmsenensasen T -
185. L. 8P,  cerrvrerrerierneciiorniinnii i irasneinsanes R £ 3 ) ‘
186. Marginulina subaouleata (CUSHMAN) var. glabrata *
(CUSHMAN)  siivecrereiomenennas ceseanens [P £ 4
187. Massilina arenaria (BR.ADY) .- vr :
188. Miliokinella procera (GoOEs) ....... . !
189. Nodosaria albatrossi CUSHMAN . vr ' T
190, N. arundinca SCHWAGER .... r Te e ‘e r . r
191, N. brevioula SCHWAGER ... vr Y . -
192, - N. calomorpha REUSS vr
193. N. .- VI
194. N. hirsuta D’ORBIGNY ..cccovvemernrereceenscnonsasaancnsans ol - : r
195. N. milletts CUSHMAN ..... . r o
196. N. pyrula D’ORBIGNY .... . R r
197. N. scalaris (BATSCH) .cccevirerervicrsiperes R S . T
198. N. subscalarts CUSHMAN var. pamowosta.ta C'USHMAN r P
199. N. wvertebralis (BATSCH) .......cuee.e. sesecesaserass VI r
200. Nonion galeatum CUSHMAN [T £ o .
201. N. mécobarense CUSHMAN ....... ceree VT
202. N. pacificum CUSHMAN ...ccoeeervrininrecenes cierrecsseenees VI )
203. N. pauperatum (BALKWILL & W’RIG}I’I‘) oo R S
204. N. pompilioides (FicHTEL & MOI.L) casrenruens e T € T e ¢ r e
205. - N. scapha (FIcHTEL & MOLL) ..cvveseersnssrsagesornurase , - A - p T T
206. N. SP.  .ieveverncrcremeniionans creves P ' . r
207. Ophtalm»dmum momwtam BrADY ..... ceevassenns  C r :
208. Orbulina umversa D’ORBIGNY ........ veeeeees A A A A A A A A A
209. Parrella bengalensis SCH’WAGER treeseerescnenareneas eeeeee T T T ve T ve.r
210. P. tenwimarginata CHAPMAN, PARR & COLLINS ...... T :
211. Pavonina triformis PARR ...ccweeerieennns veerenane vesvesses . VI b 4 -
212.' Planorbulina mediterranensis D’ORBIGNY ..cecrvevsveses . T ‘ ‘
213, Planorbulinella larvata (PARKER & Jom;s) . vr r .
+214. . Plonularia bermudesi PALMER ... creereenenes vr . . .
215. P. gemmata BRADY .....ccicdivsecsrnnen TP / 3
216. Planulina depressa (D’ORBIGNY) ..ceverreracerscncreamenes = T X
217. P. fiflensis CUSHMAN ...cceeevens srasesseserstcens L VE T r r
218. P. wuellerstorffi (SCHWAGER) .....ccodvevecersenes r rr A ve A ve've
219. Plectofrondicularia angusticostata CUSHMAN ......... Vvr . . .
220. P. beelst NOV. 8P. ..ievevererncamrrsecsnannns crreanrasans vr '
221. P. grandis Nov. 8P. ..c.oeereerimorens T r U S B
222. P. maequalc.s (OOS'I‘A) r r.r. r .
T P S T SO ST A SR e JE S Sl SPUMPRPRPIR XXV LIPS

y




265

TABLE I (continued)

275.

S fmwm CUSIIMAN var. butonensts nov. var;,.. sver VE

~ . B e
g<ew 7131337
B b dddd
223. P. mtermpta (KARRER) .eevienssiosencssronsssasseinssnsnses T T r
224, P. spinosa (VAN DER SLULS & BE Vx.m'rm) .r'r v
225. Pleurostomelle alternans SCHWAGER ......... ereveans e T T . F'ever r
226. P. alternans SCHWAGER var. telestoma SCHUBERT ... vwr .. '~ r .
227, P. brevis SCHWAGER ..... eesersssseacisusecssrensananene ciees VP r o -
228, P. bolivintoides SCHUBERT = ...ceeenees . vr L
229, P. bolivinoides SCHUBERT var. lata nov. var. or r - g
230. P. sapperi SCHUBERT .....q freensenis crerernranee vecesessrernoss ¢ VT ,
231. Pseudoglandulina conica (NEUGEBOREN) r ,
232, P. radicula (LINNG) .....cc... RO S vr '
© 233. Pseudaparrella pustulosa nov, sp. . - . - r ve
234, Pullemia quinqueloba (REUSS) . ceene vr . !
235,. P. sphaeroides (D'ORBIGNY) ...... veerveoeriarensesioassaeess VT . . r r
236. Pulleniating obliquelooulota (PARKER & JoNES) ... A A A A A A A A A
237. Pyrgo anomala SCHLUMBERGER ........ T Ve T R -
238, P. depressa (D’ORBIGNY) ..ccevveeer vr ¢ { r
© 239. P. murrhynae (SCHWAGER) .......... vr - B r
240. Quinquelooulina asperula SEGU'ENZA‘ or B
241. Q. amygdaloides (BRADY) ..c.cceerivemerencercnenneosonnnne. v o
242. Q. anguina TERQUEM- var. agglxwtma/ns WIESNER ,.. e ve -
243. Q. auberiana D’ORBIGNY ..co.cecesrssecdhones . [
244. Q. bicostata D’ORBIGNY ......... vr . o
245. Q. berthelotiana D’ORBIGNY ... I A W
" 246, Q. disparilis D’ORBIGNY ....... I 4
247. Q. lamarckiana D’ORBIGNY .... r ’ -y
248, Q. seminulum (LINNE) ...oo.. - vr . ,
249, Q. venusta KARRER ......... pevanan r '
" 250. Ramulina globulifera BRADY ...... B 7E .
251. Rectobolivina bifrons (Brapy) ..... vr '
252, Reophax scorpiurius (MONTFORT) .. . r .
253. Reussella decorata (HERON-ALLEN & EARLAND) ...... (vr ;
254. R. spinulosa (REUSS) ......... cevecrtiirseopenssaneniinsiens G VE r c
255. Roberting bradyi CUSHMAN & PARKER . w o
256. Rotalia beccarii LINNG ........ creeersevensennnanone vee . T r r
257. R. polygyrala NOV. 8P. .icecececrrcecscnnes reeees r
258. Ruttenella butonensis nov. gen Nov. 8P. ....... . xr'T e r
239, Saracenoria 11alica DEFRANCE .juecserssscerecsasss VT
' 260. 8. latifrons (BraDY) . versasersresnasyen . vr .
261, Seabrookia pellucida BRADY : ver VP
262, Sigmoiling sigmoidea (BRADY) ... ieesenervensen . r
263. Sigmomorphina semitecta (REUSS) var. terq'ufmm'na ) )
s (FORNASINI)  ..oocciunrinpenncmhonnns eeveeseessirniliisiiseanne r ;
264. Siphogenerina dvmorpha (PARK'ER. & JONES) var K
- pacifica (CUSHMAN) .c.cceevenanes ceereresseeranne ceeeie r - ) e e r ve
265. 8. raphanus (JONES & PARKER)  ...iciesstecessdeennes N I S . !
266. S. raphanus (JONES & PARKER) var. nodosaroides - . .
{SCHUBERT)  .eceveererrsnrsssncanmnes FRPIT IS T T I 4 T
267. 8. raphanus (JONES & PA;R.KER) var. semwtrmta - R ¢
(SCHUBERT)  .vvreeordeemsrsssssiisasasionscassvosssnsinssssssss T F T . )
268. 8. striata (SC’HWAGER) . I c e T e
269. ° 8. virgula (BRADY) ...eccianns .ovr -, ~
270. Siphonina australis CUSHMAN ............ . e e. @ r T
271. Siphonodosaria antillea \(CUSHMAN) r T
272. 8. challengeriana THALMANN ........... O 4 S r r
273. 8. curvatura (CUSHMAN) var. spmea (CUSHMAN) ... T RN
274. 8. fifiensis CUSHMAN ,.eoconriiiivrmnes ereerreeessaseesesres VL e or r
¢ r ¢ r ¢



¢ — common - 1 X' — present (only in sample 81)
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TABLE I (continued)
4
. T . S
. _ B : ~ . . - E _'s a g m :’
. : N R<=2F T T99 7
, - i =R P ST & R R
276. 8. lepidula (SCHWAGER) “i........ e e r A A e ve
277. 8. modesta (BER.MILDEZ) ver. prolata, (CUS'H.MA.N & s oo N
BERMUDEZ) Ceveedeeieutearetretiesesnagrennastrnsenans vesenss VT Ny T .
278, 8. simples OV, Sp. ..irrnen. ' cetrrrereres T ot L
279. 8. spinata (CUSHMAN) . e ST T 5 e A e § ove
280. 8. wmbgrovei nov. sp. Sseeertesreseerateaiensrersennae , L
281. 'S, verneutli (D'ORBIGNY) svierrreres P r e e ririr c i
282. Siphotextularia concava (KARRER) ..... veveseens - Sl T
283.. Sphaeroiding bulloides-ausiriaca D’ORBIGNY ... T A AT A A
284, Sphaeroidinella dehisoens (PARKER & JOLES) A A A AA A A AT
285. Spirillina ornata SIDEBOTTOM ......eeeveemne T, e ' . &
286. Spiroplectella g'ramllv/nm nov. sp teimeeasaees r T Cooe . aha *j
287. 8. milletti CUSHMAN :.eoverreereerrenn. N T L ey e
288. 8. parallels CUSHMAN ........ee....... RN - S R
289. Spiroplectoides bulbosa (CUSHMAN) wr 0 g g9
290. Textularia abbreviata D’ORBIGNY ...eenceemeerenen. R ae
291. 7. folizoea HERON-ALLEN & KEARLAND ....... v .
292. T. gramen D’ORBIGNY ....eeceeiiercessdoeriaress e Pl
293. T. horrida EGGER ...... eeeitteiiiteereetoeimnanenrerassenenns - r - v
204, T. philippinensis NOV. SP. ..eveereerereionernnnnes cesvene 7 SRR o ' o
295. T. sagittuls DEFRANCE var. fistulosa BRADY ..a.e... - e . 4
206. Textulariells 'magdalidiformis (SCHWA"ER) O RN I P -
297. Tretomphalus bulloides (D’ORBIGNY) .eeeon.. AT S
298. -Trifarinag bradys CUSHMAN ......eceeeniie . . Sr e ¢
299, Tristiz carinatum (SIDEBOTTOM) ..... vr o
300. Triloouling oircularis BORNEMANN .. 4 e’
301. T. insignis (BRADY) ............ A2 SN h
302. T. oblonga (MONTAGU) ‘ceessirsecssnsocesssassnsessosannaneens B 7 S
303." T. tricarinata D'ORBIGNY ......... Cor R
304. T. trigonula (LAMARCK) ....oceeeeress v o r
305. Trochamming nitida BRADY ............ creee L : - o
306. Tubulogenering butonensis nov. ep .............. enesses VT . S} T
307, Uwvigerma canariensis D’ORBIGNY var. amtmlw L L -
’ HERON-ALLEN & EARLAND ...cooivivvidoosamerssntinieanass ¥E ° 0 7 0050 7 - s
308. U. gemmaeformis SCHWAGER. .ooevorroon . “ . T o e e T g
309. U. hispida SCHWAGER ..cceeqerveneees vr ¥ T - ve T ror’ -4
310. U. snterrupta BRADY .....eeeeees B T
311, 'U. nitidula SCHWAGER ..ceeerrerimmnirincenionpsnnsesionansy R T T TEE SRR
312, U. peregrina. CUSHMAN var. bradyana CUSHMAN T £ B R ;
313. U. peregrina CUSHMAN var. parwla CUSHMAN ooeew &0 70 F oo DTy T
314, U. proboscidea SCHWAGER ...cecvesviiuneseemeresensinnseses - T €7 T X i@ 7. T Ve~
315. Vaginulina linearis MONTAGU . ¥r : . : \ 1
316, V. perprocera (SCHWAGER) ..ueeeverneiiesss vr - ) ! b ;
317. V. (Vaginulinopsis) gradata THALM.A.NN i s S L : A
318, Valvulineria butonensis NOv.. 8P, weweeeess r D
319, V. tnaequalis (D’OR.BIGNY) crvaetaresnesbaensrensansd A O
320. Verneuthina Sp. ...c.ceeeeevenrersnonne crerevesnens O S T - . ho
321, Virguling Sp. .ceorvilicnpetroncninainns B T NP ) . o
322, Vulvulina paohyhetlus HADLEY ., . Jewes VP R S T
323. V. penmtula (BATSCH) .c.vene eeeeeresneasostisestreranne bee e LT LIS
324, V. spiposa CUsHMAN var. mwoemca CUSHMAN ... % r .- I _,
385, V. 8P. cieiiniiiiiniiinetienieiisnerneten e ranncessessastainens ! Ty : . j
Sy'nibols used in TabIe I
vr — very rare ve — very common ‘. .
r — rare A-— abundant
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" The foraminiferal fauna of this second group is quite similar to that
of the group C-1—C-3 and it must accordingly be regarded as Miopliocene.
The great number of species identified from sample 287 is due to the large
amount of material examined.. On the.other hand, the small fauna recorded-
“from the sample SI is due to the ‘small amount of asphalt ' recovered from
'the apex of the Siphonalia shell.

: An indication that at least part of the series from which the . above
'sa.mples derive belongs to the Miocene, is given by the fauna from the sample

W-10 from the Wamtl asphalt fleld Thls sample contains the followmg laroer
foraminifera : v

Cycloclypeus spp. (2 specles)
Katacycloolypeus sp.
Miogypsina sp. (microspheric)
,' Lemdooych/na, (Trybliolepidina) mttem VAN DER VLERK

These forms indicate “an Upper, Miocene age (Tertlary-f of the East Indian
stratigraphical eolumn). .The rather badly , preserved smaller foraminifera
from this sample are: T : o

Amphistegina radiate (FronTEL & MOLL) v.e

Buliminella septata nov. sp.

Cassiduling " pacifica CUSHMAN

Cristellaria javana KocH

Cristellaria vortex ,(Fmﬂ'rm. & MO.LL)

Cristellaria sp. :

Gyrovdwna neosoldamii BB»O'I‘ZEN

Planorbulinella larvata (PARKER & JONES)

Planopulvinulina dwpam.s'a (BrADY)

Quinguelooulina anguina TERQ‘UEM var.

~ agglutinans WIESNER :

Siphovine oustralis CUSHMAN

Siphonodosaria ourvatura (CU‘SHMA.‘N) var, '
spinea (CUSHMAN)

Siphonodosaria vernewili (D’ORBIGNY)

Uvigerina ge'nwn.aeform SCHWAGER

Vagmwlma, sp.

HaORHR

- -

L )

With the exceptlori of Cristellaria jabam' and Planopulvinoliné—dispahsa, all
these species oceur also in the samples of Table L

B. Facies

~ W-10.- This sample certainly represents a shallow marine facies. This is
‘indicated by “the presence of larger foraminifera, the very common Amphz-
stegina _and the absence of.pelagic forms.

C-1—03. An attempt to compile from the literature the depth distri-.
hution of the recent species of the fauna yielded very unsatisfactory and .
widely divergent results for different species. A comparison with NATLAND’S
and Norrox’s publications (Lit. 11, 12) on the ecology of some recent faunae
.was not more successfull. However, the Buton fauna has definite affinities
to that of NATLAND’S zones 3 (20—150 fathoms) and 4 (150—1100 fathoms).
Muech resemblance exists with the fauna described by Cusaman (Lit. 5) from
Vitilevt,- which was regarded as deposited at a depth of 100—250 fathoms
(more. rather than less). A similar depth of deposition seems a very probable,
estimate for the Buton fauna. The abundance of pelagic foraminifera, the
absence of any clastic material and the great variety of bottom- l1v1ng species
.indicate sedimentation in eclear water of normal salinity and .in open ‘con-,
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nection with the ocean. The abundance of Cass1duhn1dae fma.lly, may point
to relatively cold water.

287. A, D, SI. The same cons1derat1ans apply to this, group as to C-1—
C-3. The depth of deposition may have been slightly less. This is suggested
by the greater abundance of Amphisteginag and Miliolids. The number of
Cassidulinidae is smaller. The depth of dep0s1t10n may have )been between
that of W-10 and the group C-1—C-3.

III. DISCUSSION OF THE ALGAL FLORA

Calcareous algae have been found in all samplés. Especially fragments
of Halimeda are common, but never abundant. Dasyclad algae are invariably
rare. From sample 287 the following forms could be identified:

Halimeda opuntia LAMARCK

Halimeda sp.

Neomaris (Descaisnella) annulate Dickie
Neomeris -(Descaisnella) - 1 ignote MORELLET
Amphiroa foliacea LAMOUR

The first species occurs (as Halimeda opuntia, forma triloba) in the Miocene
of Borneo and is known living in the recent seas. Neomeris annulata is known
from Eocene to recent. Neomeris ignota was described from the Miocene of
Hungary. Amphiroa foliacea is known in a fossil state from the Upper
Miocene-Pliocene of the East Indies and still occurs in recent seas. The algae
thus tend to confirm a Miopliocene age. On the other hand, they suggest
a depth of deposition of less than 50—60 fathoms.' In the recent seas Hali-
mede oceurs abundantly down to 40 fathoms, but it may occur as deep as
60 fathoms. Dasyclad algae like Neomeris may live as deep as 25 fathoms and
perhaps 60 fathoms. Red calcareous algae like Amphiroa may occur as deep
as 60-—110 fathoms. It seems possible, however, that in very clear tropical
seas the phototropic zone tQ which the algae are bound may range down to
greater depths. - :

IV. THE POSSIBLE EXISTENCE OF FOSSIL MUD-VOLCANOES

The stratigraphical table of South Buton folldwing below has been com-
piled from a summary report on the geology of Buton by HerzeL . (th 6,

with a list of htera,ture) ;

ECHES . Alluvial deposits - '
Quaternary ‘ 1’1}‘133;11'182:;9(1 and warped coral ﬂ:mestonee amd marls, often rewhmg far
. Asphalt mpregna.tmns and fissure f11hmgs

strong folding -
. Globa.gemw, marls and limestones (xprov.lsmna.l de’oemmmatmn orf mollusks
Miopliocene = in Middle Buton: Pliocene).

Asphalt seepages, impregnations and veins. ‘Oil seepage in Muddle Buton
local weak folding or upheavels -

S

i

‘ : Gonglomerates sandstones, with subordinate clays and marls. Larger

U. Miocene - . foraminifera (Lepidooyclina, Miogypsina, ete.), corals, badly preserved
L s mollusks. Aspha.lt impregnations and veins; oil locally in: samdstones

folding
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Sandstones, conglomerates, with pebbles of a.o. serpentine. Lepido-
cyclina, Asterocyolina, reworked ecretaceous Globotruncoma.
strong folding -

- White and grey demse-textured limestones, chert, groy marls with Globo-
truncana, Gimbelina, etc. Asphalt and oil in fissures.
¥ folding ¢ -
Grey limestones, shales, vé,rieguted marly limestones, Belemnites, Au-
cella .

Eocene
U. Cretaceous

U. Jurasaie

-

L. Jurassie ggen; hmestones and marly limestones. Ammonites. Asphalt impregna-

Conglomerates, sandstones,” bituminous limestones, variegated shales

U. Triassic (“Flysch” facies), Halobia, Daonella, Monotis, Myoph(ma Ammomtes,
ete. Dikes of diabase. Oil seepages.
————— strong folding

Pre-Mesozoic ,Crystalline schists.

/

Outerops of nre-]*]locene'serpentines ate always bordered by faullts.

The often considerable amount of asphalt in the Miopliocene beds has
led to exploitation. The origin of the asphalt is generally believed to be
Upper Triassic oil which, migrating along fissures, impregnated the porous
Globigerinag marls, although THOENES (Lit. 14) — on the basis of a physico-
chemical study — regarded at least part of the asphalt as mdlgenous to the
formation,

A problem in the palaeontolo«ry of the Tertiary of Buton was posed by
the determination of mollusks collected from the Globigerina- marls of the
asphalt fields. The age determination of molluscan faunae in the East Indies
is based partly on ‘the percentage method: the greater the percentage of recent
forms, the younger the fauna. Consequently, when K. Martiv (Lit. 8, 9) did
not find a single recent species in a fauna from the asphalt fields, he deter-
mined its ‘age as Oligocene or lowermost Miocene. HETrzeL (op. ecit.) rejected
this determination on stratigraphical grounds, pointing out, moreover, that a
mollusk fauna’ provisionally determined as Fliocene had been eccliected from
the same formation in Middle Buton. He concluded that the aherrant charac-
ter of the fauna might be due to special facies conditions. MarTmv (Lit. 10)
then suggested that mollusks of oligocene age might have been ejected lby
mud-voleanoes in latest-tertiary to quaternary times. . »

Umserove (Lit. 15), studying corals — some actually from one and the
same piece of rock as the mollusks — found seven species of shoal-water.
colony-forming reef corals and two species of solitary corals from deeper (‘l)
water. He determined the age as Pliocene or younger. The reef corals were
found to be strongly damaged, sometimes very large fragments (60 X 50 X
45 em), surrounded by an asphalt matrix. A mould of a probably subrecent
coconut was also figured by UMBG{ROVE, who” adhered to MARTIN s theory of
mud-voleanoes.

. Beers (Lit. 1——4), studying a much larger fauna of mollusks than
MArTIN, and revising the entire fauna, finally arrived at a younger-miocene-
pliocene age for the fauna. He regards the fauna to represent sediments from
the deepest part of thé neritic zone (about 100 fathoms or even a greater
depth but at least cold water) thus explaining the small affinities to other
young-neogene faunae of the East Indies, most- of which are of a shallow-
water facies. The low percentage of recont species in the Buton fauna is
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regarded by him to be due to our little famlharlty w1th the recent fauna
from deeper water in the Indopaecific region.
.+ - Remmoup (Lit. 13), after a study of the Diatomeae concluded to a proh
able Upper Miocene age of samples from Walslu and K&bungka and to de—
position in cold water. ;
‘., The foraminifera and calcareous algae discussed in chapters 1I and III
indicate a miopliocene age and deposition in clear, cold water at a probable ..
depth of between 50 and 100 fathoms. -This is thus qulte in accordance w1th
the opinions expressed by Beems and Remmoin. "
" With the determination of all the different groups of foss1ls from the
asphalt beds as Miopliocene, the need for the mud-volcano theory seems to
have dlsappeared However, the presence of definitely very shallow-water
corals in a facies of deep cold water as recorded by UmBGrOVE, still goes un-
explained and so does the subrecent coconut mould. The Waisiu asphalt field
where the first mollusks and the corals were collected, lies closely below the
pleistocene cover of reef limestones. It seems possible that fragments of the-
younger reef limestones —— undercut by arosion — have rolled far away
from their original position.- When exposed on steep slopes, the asphalt
beds are subjected to flow and this might explain the apparent interbedding:
‘of the corals and, incidentally; also the occurrence of the eocomut mould.. A
mud-voleanic origin of the corals implies the existence of a formation of =
otherwise unexposed — reef limestones below the Globigerina marls. More-
over, to eject limestone blocks of 60 X 50 >< 45 centlmeters 1t would have to
be a very big “voleano” indeed! - - ~ - .
However, one as yet unmentioned phenomenon is very much suggestlve
of mud-volcano activity. The sample 287, instead of being a uniformly fine-.
grained Globigering marl like all other samples, is eomposed of badly sorted,
sharply angullar fragments of white and grey chert and limestone, up to 2 em
in diameter, embedded in a marly matrix impregnated with asphalt. :The
rock fragments resemble in every respect the cretaceous Globotruncana lime-
stones from Buton as represented in the collections of the Geological Institute .
at Utrecht. The sample does not have the habit of a normal sedimentary..
-breecia, none of the components is water-worn or even slightly rounded.’.
Dr. J. Durour, palaeontologist of the “Bataafsche Petroleum Maatschappij”;
told the author that he had seen quite similar rocks in Venezuela, where they .
are regarded as products of mud-voleano activity. It is much to be regretted\
that the exact locality where this sample was collected ls not known. It Was
‘presented to the Geological Institute by Mr. MATHYSEN, 4t the time manager ‘
‘of the company Whloh was engaged in, explmtatmn of the aspha.lt flelds of |
Southern Buton, C 8
- The miopliocene foramlnlferal fauna from the , matrix of the 'breccla
contams many upper cretaceous smaller foraminifera, which differ markedly
from the beautifully preserved neogene specimens by . their dull grey color.-
A list of the cretaceous foraminifera was glven by the present author ln an
earlier paper (lit. 7).~ . - T .
<+ The presence of fra,gments of cretaceous rocks removes one of the ob-.
.jections which might be raised against the existence of fossil mud-voleanoes;
i.e. the absence.of material from formations lying between the supposed
upper triassic oil source beds and the miopliocene asphalt, marls, The author
therefore regards the existence of miopliocene mud-voleanoes as ‘a ‘distinet
possibility, although the volcanoes need not necessarily be responmblle for the
oceurrence of the reef corals in a deep water facies. BTN
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V. . SYSTEMATICAL DESCRIPTIOCNS OF FORAMINIFERA

986. Spiroplectella gracillima nov. sp. (Plate I, fig. 1,’2),

Test very finely arenaceous, smoothly finished, moderately compressed
very slender, straight or shghtly curved, slowly increasing in width from the
/initial end, narrowing again in the, adult stage. Up to 30 pairs of 'blserlally
‘artanged chambers follow a coiled initial stage. Aperture textularian in the
biserial ehambers, last chambers in adult specimens tending to become uni-
-serial with the aperture terminal. = Sutures oblique, slightly limbate. The
-species differs from deseribed forms. by its very slender shape a.nd the very
large number of chambers. .

Length: up to 1.4 mm.

294, Textularia philippinensis nov. sp.

Gandryina pupotdes D’ORBIGNY var. chilostoma BRADY (M REeUss).

-~ Rept. Voy. Challenger, vol. 9, Zodl., p. 379, pl. XLVI, £. 5 (1884).
Gaudryina baccata CUSHMAN (non SCHWAGER)

U. 8. Nat. Mus. Bull. 104—105, p. 150, pl. 29, f. 6 (1921).
' Brapy’s fig. 5 certainly represents a biserial form. His figure 6 is rather
unintelligable; it may be the same species. Cusaman’s figure appears to be

fully identical with BrapYs's flgure 5. The specimens from Buton are certainly
completely biserial. | , i N

~

72.  Clavulinoides fijiensis nov. sp. (Plate I, fmg 18 19).

Clavuling angularis D’ORBIGNY (1) CUSHMAN..
Bern. P. Bishop Mus. Bull. 119, p. 107, pl. 10, £. 10 (1934).

- Test arenaceous, trla,ngula,r in transverse section . with very prominent
‘carmate edges. Earher chamber arrangement obscure because of indistinet
sutures, but very probably triserial. Last three or four chambers uniserial.
Aperture large, round, surrounded by.-a ring formed by the fusion of the
three carinae. Sutures between uniserial chambers non-limbate and depressed.

The species is not identical with Clavuline angularis d’OrBIGNY because
it lacks-an apertural tooth, and the growth is“not terminated by inflated
-and rounded chambers (Cushm. Lab. For. Res., Spec. Publ. 8, p. 19, pl. 2,
£, 2933 (1937)).' It differs from Clavulinoides trilatera (CUsAMAN) var.
concava . (CusaMAN) in thé more indistinet sutures and the smaller number
of chambers (Cushm. Lab For. Res Spec Pulbl p 121, pl 16 £ 19—
25 (1937)). .

' The species was originally deserlbed from the Mloeene of V1t11evu

Length: up to 17 mm,

’74 Clavulz’rwzdes Sp. (Plate I, fig. 3—8).

A single speclmen of, this peculiar, smoothly finished arenaceous form
was found, It is triserial and triangular with rather sharp edges in the
early portion of the test, with slightly depressed sutures between the chambers.
.The growth is terminated by two uniserial chambers which are elliptical in
cross section. The aperture in this stage is slightly elliptical and somewhat
produced. The specimen may be a monstruosity. Other species of Clavuli-
noides with a laterally compressed uniserial portion are C. parri CUSHMAN,
(Cushm. Lab. For, Res. Spee. Publ, 7, p. 126, pl. 18, £. 6 (1937)) and C. com-,
pressa (CUSHMAN) (lbld p. 123, pl 17 f. 7—13) both from\the Cretaceous,—
but these forms differ in quite a number of characters,

Length : - 1.55 mm,
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179. Listerella sp. (PL_I, fig. 7; 8).

Two specimens were found of a form resembling Listerells rhumbleri
CusaMaN (Cushm. Lab. For. Res. Spee. Publ. 8, p. 141, pl. 6, f. 22 (1937)),
but the Buton form is blgger Without additional material it seems impru-
dent to identify this specles with the form from the Middle Ohg'ocene of
Germany. { . FI ,

Dength 1. 5 mm,

\

107. Dorothia robusta nov. sp. (Pl 1, fig. 9—I11)

Test robustly fusiform, arenaceous with a coarse outer layer typically
enclosing fragments of small Globigerinidae. Upon a large thin-walled em-
bryoniec chamber follow four chambers in the first whorl, followed by three
chambers in thé second whorl. The, growth is terminated by five biserial
chambers. The sutures are indistinet and slightly depressed The aperture
is a vertical slit in a re-entrant of the somewhat flattened ftont of the last
chamber. .

The high narrow aperture serves to dlstmgulsh this form from other
species of Dorothia, with the exception of Dorothia (%) subrotundata (SCHWAGER)
(refigured in Cushm. Lab. For. Res. Spec. Publ. 8, pl. 10, £. 15) which, how-
‘ever is proportionately much longer. Dorothia (?) Mucerata (ScHWAGER) (No-
vara Exped. Geol. Theil, vol. 2, p. 194, pl. 4, £. 83 (1866)) has the same type
of aperture, but differs by the shape of the test and the more distinet and
depressed sutures. It may be remarked here that ScHwAGER’S Ataxophragmium
laceratum is mentioned by Cusman (Bern. P. Bishop Mus. Bull. 119, p. 106,
pl. 10, £. 9 (1934)) as a Gaudryina, which it is probably not (the species
is not mentioned any more in the Monograph of the Verneuilinidae (Cushm.
Lab., For. Res. Spee. Publ. 7). It is mentioned, however, in the Monograph
of the Valvulinidae (Cushm. Lab. For. Res. Spee. Publ. 8, p. 179 (1937)) as
? Eggerells, which it is neither, being biserial in the adult. Dorothie robuste
also resembles Dorothia rotundata BooMGAART (Smaller Foraminifera from
Bodjonegoro, Acad. thesis Univ. .Utrecht, 1949, p. 60, pl. V, f. 4), which
differs, however, by its lower umserlal cha:mbers more constrlcted sutures
and apparently lower aperture. . . :

Length: up to 1. 7 mm.

75. 1 Cribrogoésella sp. (Pl 1, fig. 12, 13).

‘A smgle brokenr specimen has been found. The finely arenaceous test.
is round in ecross-section. The sutures are rather indistinet in the earlier
portion, but development seems to start with four or five chambers in a
whorl, gradually reducing to two in a whorl.. Because the test is broken, it
is not known whether the growth ended with a uniserial stage, but this is
suggested by the position of the double aperture which is situated slightly
above the base of the face of the last chamber. . -

The specimen differs from Cribrogoésella bradyi CusaMAN (Cushm. Lab.
For. Res. Spee. Publ. 8 p. 120, pl. 14, f. 4, 5 (1937)) in the proportions of
the multi- and bl-semal stages a,nd in t;he much more 1nd1st1nct sutures.

Length of fragment: 0.9 mm.

299. Tristiz carinatum (SmesorroM) (PL II, fig. 19, 20).

Rhabdogontum carinatum SIDEBOTTOM.
Journ. Roy. Micr. Soe. Londen, p. 138, pl 4, f 20—25 (1918).
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Chrysalogonium pyramidatum ACOSTA.
Torreia mo. 5, p. 4, pl. 2, £. 4, 5 (1940).

§ Trifarina sp. BOOMGAART. *
Smaller Foraminifera from Bod_]onegoro, Acad. t/hes1s Univ. Utrecht 1949, p. 122,
pl IX, f. 14. -

A single specimen of this species has »been found

Length: 0.5 mm.

172. Lagena vitrea noy. sp. (Pl I, fig. 16, 17).

Test trandlucent, inflated, slightly eompressed, -unichambered. A deep
sulecus .runs along the base and the sides of the test, flanked by eonspicuous
carinae, each of which bears a large spine, sticking out sideways and obliquely
downwards from the base of the test. The flat sides are ornamented with
a kind of shield with about 8 conspicuous, curved longitudinal striae. The
simple, round aperture is surrounded by a low collar at the end of a sturdy
neck. The large size and the eonsplcuous spines are cha,racterlstlc for the
species. : : .

Length: 1 mm.

144. Guituling sp. (Pl I, fig. 23—25).
One small specimen of a typical form is pictured for future reference.

206. Nomion sp. (PL I, fig. 14, 15):

Only one specimen of a very small species was found. It is figured here
for future reference, - : : .

142. Giimbelina globigera (Q,(:HWAGER) (PL II, fig. 16—18)..

Textilaria globigera SCHWAGER)

: Novara Exped. Geol. Theil, vol. 2, p.- 252, pl. VII, £, 100 (1866).

Pseudotextularia cf. glogulosa EHRI:N'BmG (SGEUBEWI‘)'

Abh. k.k. geol. Reichsanst. vol. XX, heft 4, p. 104.

Test ealcareous, small, fragile, biserial throughout, composed of 5—7 pairs
of globose chambers, tapering from the initial end, with the sides becoming
more parallel in the adult. Sutures non-limbate, much depressed. Aperture
a high opening at the base of the front of the last-formed chamber, with a
lip on one side. The structure of the shell is definitely not arenaceous.

In the shape of the aperture the species resembles Giimbelina goodwini
CusuMaN & Jarvis (Cushm. Lab. For. Res. Contrib. 9, pt. 3, p. 69, pl. VII,
t. 15, 16 (1933)), but the chambers are less inflated in that species. In the
shape of the chambers it resembles Giimbeling globulosa (EHRENBERG) (as
.pictured in Cushm. Lab. For. Res. Contrib. 14, pt. 1, p. 6, p] 1, . 28—33
{1938)), but it differs in the apertural characters

This may be the same form as mentioned by ScCHUBERT. from the Phocene
of the Bismarck Archipelago. Cusaman apparently found it in the Miocene
of Vitilevi (Bern. P. Bishop Mus. Bull.119 (1934)). It thus appears that
Giimbelina has survived in the Indopacific region as late as the Pliocene
and it would not be surprising if it were still living there. It may be
remarked here that % Giimbelitria vivans CusamMaN (Cushm. Lab. For. Res.
Contrib. 10, pt. 4, p. 105, pl. 13, £. 9, 10 (1934)), another ecretaceous relic
in the reecent Indopacifie, is probably identical with Verneuilina p ygmaea
MmLETT (non REUSS) (Journ. Roy Mlcrosc Soe. London p 31, pl. 1, £. 13
(1900)). _ .

Length: up to 035 mm.
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220, Plectofrondicularia beetsi nov, sp. (PL 11, fig. 256—27).

) Test flat, ‘broad; ealcareous, translucent. The initial part consists of five
biserially arranged chambers followmg upon a globular embryonic chamber.
The last four chambers are umserlal low and curved. The sutures are limbate
and flush with the surface; the aperture is a narrow slit. Thé ornAmentation:
.consists of a thin flange a,round the bluntly rounded edges of the test, splitting
‘into two loy carinae separated by a shallow trough along the upper part of
the last chamber. Low ecarinae on the flat sides of .the test run obliquely
inwards and upwards from the Junctmn ot the sutures with the penpheral
flange. -

’ The typical ornamentation- serves to dlstmgulsh this fovm from other_
Plectofrondicularia species. .

221. Plectofrondicularia grandis nov. sp. (Pl II,. fig. 31—34)

: Test large, much compressed, gradually tapering from a blunt point, with
a shd,rp perlpheral carina. The ornamentation consists of a varying number
(three to seven) of low sharp striae and costae on the flattened sides, con-
tinuous over the chambers. Striae are added by intercalation rather-than by
hifurcation. Chambers uniserial, strongly curved; sutures indistinet, non-.
limbate. The megalospheric. form is uniserial throughout; the microspheric
form has slight indieations of a biserial arrangement of the first few chambers.
The aperture could only be observed in broken specimens, where it consists
of an oval opening with irregular, inward-projecting teeth. The large size
serves to distinguish this form from similarly ernamented species, o
Length: up to 4 mm (broken speecimens).
224, Plectofrondicularia spz'rwsa (VAN DER SLUIS & DE VLm'rER) (Pl 11,
fig. 21—24).

§ Frandicularia spmosa VAN DER SLUIS & DE VLETTER.

Proc. Kon. Akad. Wetemsch., Amsterdam, vol. XLV, no. 10, p.. 1010 £ 2 (1942).

The specimens from Buton show that this species is truly biserial in the
microspherie form, a charaeter which places it in the genus Plectofrondiculm Q.
The aperture is a narrow slit (only observed in broken specimens). with 1rre\g-
“ular mv&/ardly pro;]eetmg teeth e R "
Amphimorphinella nov. gen.

~ Genotype: Amphimorphinella butonensis nov. sp.

" Test caleareous, finely perforate, elongate. Meégalospheric form umsena.l throughout.
Imtlal part compressed and biserial in the microspheric form; later portion of the test with
the chambers uniserial, at first compressed, but becoming round in crose-section in adult
specimens. Aperture pseud!rradmt»e consisting of teeth of irregular lengt,h closing over an
apertural chamberlet which is connected with the main chamber via a rounded opening.
divided by radial spokes which are not always fully developed. The genus differs frmn
" Amphimorphina NEUGEBOREN i the apertural clraracters.

 Some’ difficulty arose in the assignation of a’ type species for Amphi-
morphinella. Three different forms, alike in size, ornamentation and in the
‘'shape of the latter chambers, have been ' found. One type-is. biserial and’
much compressed in the begmnmg (PL. 111, f. 8, 13—15, 17, 18) but becoming
round in the adult (PL III, £. 11, 12). A second type is blserla.l in the begin-
‘ning, but ‘only slightly compressed (Pl III, f. 6, 7); most of its chambers
are round in eross section. A third form is -unserial and round throughout
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(PL III, f..1—4, 7). Unless this uniserial type is zegarded as belonging to
-another genus, it is in all probability -the megalospheric form of a species-
-of which one of the initially biserial forms is the microspherie. The uniserial
form has a small variety. (Pl II, f. 29), which is aceompanied by a small,
initially- biserial form which is in" turn completely like the large slightly
.compressed biserial form discussed above (Pl II, £f. 30). The two small forms
are  évidently a megalo- and microspheric pair. ' Consequently, it- may: be
‘assumed that the large uniserial form and the large slightly ecompressed
‘initially biserial form also form a pair. However, this leaves the mueh com-
.pressed initially biserial form without a megalospheric partner. It is quite
‘welll possible that the megalospherie forms of -both initially biserial forms are
‘completely isomorphous, unless there is a slight difference in the height of
‘the later uniserial chambers. Specimens with the later chambers slightly higher
than broad (e.g, Pl III, f 6) might represent the megalospheric form of
"the much compressed 1n1tlally biserial form, which shows similar proportions
‘in its later uniserial chambers. Specimens Wlth the later chambers about as
high as broad might belong to the non-compressed initially biserial form
Because of this difficulty the diverse forms have been regarded as varieties
‘rather than as separate species. S~ e

, Broken specimens show only the aperture in the floor of the apertural.
;chamberlet.. The roof 6f the chamberlet was apparently resorbed as soon-as
another chamber was added.. This makes one suspect that at least two of the
Plectofrondicularias of the Buton fauna (P, grendis, PL II, f. 31--34; P. spi-
nosa, PL II, f. 21—24) may posses a very similar aperture. Only broken
specimens have been found of both species.” These show a slit-like or oval
aperture with small, irregular, 1nwa,rd-pr03ect1ng teeth.” It ‘seems not im-
possible that this is the bottom opening of an apertural chamberlet. Both
Amphimorphinella and Plectofrondiculeria thus show a tendency to develop
‘a radial aperture.. It is quite possible that species exist in which this
process . has advanced so far, that the apertural characters appear: perfectly
isomorphous with those of the family Lagenidde. Parafrondicularia Asaxo
might be-worth studying in this respect.. It is also suggested that another
linev of evolution  may have led to eribrate apertures as in Chrysalogonium
ScHUBERT (see, e.g., C. breviloculate CusaMaN & Jarvis (Cushm. Lab. For.
‘Res. Contrib. 10, p. 74—75, pl. 10, f. 13), which is perfectly isomorphous
with Amphimorplzinella butonensts, except for the aperture).

.2' Amphimorphinella butonensis nov. sp. (PL.IIJ, fig. 1—6).

..Test. elongate, uniserial with up to 10 chambers, round in eross'section,
exeept for the microspheric form which has two to three paxrs of hbiserial
chambers in the slightly compressed initial part. Sutures in the megalo-
spheric form constricted, slightly limbate between the first few chambers.
‘Chambers inflated, growing gradually in height as added, - but: which the
height not exceeding the width in the final chamber. Sutures in the miero-
spherie form slightly limbate and flush in the biserial portion and between
the  first few uniserial chambers, graduvally becoming more constricted; the
chambers become more inflated as added and increase gradually in height.
The aperture consists-of radial teeth, closing over an apertural chamberlet
‘at the top of. the last-formed chamber. The chamberlet is connected with.
‘the main chamber by a round opening hordered by a slightly elevated rim,
and partly’ closed by six to .nine radial spokes. The spokes are not always
fully developed, and in that case form small inward-projecting spines. The
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ornamentation consists of twelve to fifteen lon»gifudinal costae, ‘continuous
over the chambers, but bending along with the curvature near the sutures.
" Length: up to 2 mm.

3. Amphimorphinella bulonensis nov. sp. var. minuta nov. var. (PL II,
fig. 28—30).

.The vanety resembl]es the species in all respects except for its much
smaller size. - ) N .

Lengtnh up to 0.8 ‘mm.

4. Amphimorphinella butonensis nov. sp. var. compressa nov. var. (Pl III
tig. 7(?), 8, 10—18).

Varlety differing from the typical form in the much more compressed
initial part which consists of two pairs of biserial chambers followed by seven
to ten slightly chevron-shaped chambers which become gradually more in-
flated. The last few chambers are practically round and slightly higher than
broad. The aperture of the last uniserial chambers is identical with that of
the typical species. It evolves from a terminal slit with 1nwa1~d-pr03ectmg’
teeth covering an apertural chamberlet with a slit-like opening in the floor
to a gradually more rounded, radial form. The ornamentation is identical
with that of the species, but the costae may leave the last chamber bare.

Broken or immature specimens, lacking the inflated uniserial chambers,
resemble some species of Plectofrondicularia from tertiary formations (e.g.
P. californica CusiMAN & STEWART, P. trinitatensis CusaMaN & Jarvis, P. flori-
dana CusaMAN). In such cases, however, the typical aperture is the distinguish-
ing character.

" Length: up to 2.3 mm.

41. Buliminella sculpturata nov. sp. (PL 1, fig. 20—22).

Test smalll, subspherical, consisting of few whorls. Early arrangement of
chambers not descernible, later with four in a whorl. “ Aperture semicireular,
situated in a depression of the last chamber, surrounded by a narrow lip and
with faint furrows radiating from it. There is no internal tube connecting
the apertures. - Chambers internally septate, just as in Buliminelle septata
n. sp., the septa showing faintly as depressions on the exterior of the chamber
walls. Sutures scalloped, early chambers obscured by hlgh plateJhke costae
which fuse into a polygonal mesh. -

The species may be identical with Sphaerozdma ornata . BRapy (Quar%
Journ. Geol. Soe. 1888, p. 6, pl. 1, £f. 4) from the Miocene of Fiji. It differs
from the picture given by BRrADY in the small last chamber, different angles
of intersection between the sutures and different charaeter of ornamentation.
However, the present author could not escape the impression that the strue-
ture of Sphaerozdma ornala was not completely understood by the illustrator.

Diameter: - up to 0.5 mm.

42. Buliminella septata nov. sp. (Pl I, fig. 26—29).

Test short and inflated, bluntly pointed at the initial end. Early arrange-
ment of chambers not dlscermble, later with four in a whorl. Aperture semi-
cireular in a depression of the last chamber and surrounded by a thin lip.
Faint furrows radiate from the aperture. The apertures are not connected
by an internal siphonal tube. The chambers are subdivided internally by
radiate septa which show as shallow  depressions on the outside where they
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give a scalloped effect to the depressed sutures between the inflated chambers.
The septate character serves to distinguish this form from other species of
the genus. The same type of scalloped sutures — though less strongly —
occurs in Bulimella grate ParRkER & BERMUDEZ and its variety spinosa (Journ.
Pal. vol. 11, pl. 59, £. 6, T (1937)) which may prove to have also a septate
division of the interior of the chambers. Buliminella grata, however, is much
smaller than B. septata, and the septa — if present at all — are less evident
on the exterior. Otherwise both species are. closely alike.
Length: up to 1 mm.

40. Bulimina sp. (PL II, fig. 1, 2).

Two specimens have been found resembling Bulimina pagoda CUSHMAN,
var., denuddta CusiMaN & Parker (Cushm. Lab. For. Res. Contrib. 14, p. 57,
pl. 10, £. 1, 2). The main difference lies in the Sharply pro;ectmg pomts
of the cha.mbers which give the test a triangular aspect in top v1ew, thus
approaching the genus Angulogerine. = ~

Length: 0.3 mm,

185. Loxostomum sp. (PL II, fig. 3, 4).

The single specimen found resembles Loxzostomum rostrum CuUSHMAN
‘(Cushm. Lab. For. Res. Spec. Publ. 9, p. 195, pl. 195, pl, 22, . 34) but it
differs in the outline of the test and in the shape of the chambers

Length: 0.5 mm.

13. Bifarina thoénesi nov. sp. (PL TII, fig. 5—1T).

Reotobolivinag sp. BOOMGAART.
Foraminifera from Bod;onegoro Acad, thesis Univ. Utrecht. 1949, p. 116, pl IX,
f. 6.

Test in the young biserial, compressed, W1th bluntly rounded edges, gradu-
ally tapering from the initial chamber and then narrowing again, composed
of six to seven pairs-of chambers separated by slightly curved oblique sutures,
flush with the surface and somewhat limbate. Biserial portion with a few.
faint longitudinal striae. Last five chambers uniserial of uniform size, slightly.
inflated, elliptical to cifeular in cross-section, separated by limbate, slightly
depressed sutures, non-ornamented. Aperture oval or clrcular, surrounded by
a hyaline collar. :

The species differs so clearly from the ot’her dmcnbed species that it
cannot possibly be confused with any of these. . ‘

Length: up to 1.4 mm.

306. Tubulogenerina butonensis nov. sp. (Pl II, fig, 8—13).

- . Only a single specimen has been found, but it differs so conspicuously
from any described form that it may safely be regarded as new. The initial
end of the specimen is lacking and ho biserial stage is visible; the oblique
first uniserial chamber suggests that such a stage was once present. The
uniserial portion consists of nine low chambers, circular to slightly oval in
cross-section, ornamented by a single, slightly irregular row of blunt spinose
projections around each chamber. The smooth, polished, slightly convex face
of the last chamber bears a ring of eleven semi- to sub-circular apertures, each
lying in a very slight depression. -A few similar apertures are situated near
the centre of the face of the chamber (Pl II, f. 9).. The oldest chamber
broke off during the examination of the spec¢imen. It shows only two crescent-
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sh.a,ped apertures in its convex roof (Pl II, f. 8). The number of apertures

increases to three in the next-younger chamber (Pl II, £f. 10). The apertuires

are connected with the floor of the chamber by eurious, forked very fraglle

‘struetures (Pl II, £ 9, 10,12, 13). .

" Length: 075 mm (probaubly 0.9 mm for entlre speclmen)
Diameter: 0.5 mm at last chamber.

S T

Genus Siphonodosaria SIVESTRI 1924,

The present writer agrees with GaLLowaYy (A manual. of Foramlmfera
1933) that - Nodogenerma Cusaman 1927 should be placed in the synonymy of
‘Siphonodosaria. In view of the fact that there are no practical means of
distinction ‘between the theoretical uniserial nodosarid = derivatives .of the
Heterohelicidae and the Buliminidae, the determination of a giverl species as’
‘belonging to one or the other genus is completely arbitrary. Siphonodosaria
has priority over Nodogenerina and the former genus has been accepted as:
valid by both Garpoway .(op. cit.) and CusHMaN (Foram., their (lassif.  and
econ. Use, 4th ed., 1948). Therefore all uniserial forms agreeing with the
‘generic characters of Siphonodosaria and Nodogenerina have been -assigned
to Siphonodosaria. BoomeasrT (Foraminifera from Bodjonegoro, Acad. thesis-
Undiv. Utrecht 1949, p. 121), doubting the validity of Siphonodosaria, prefer-
red to use Nodogenemna instead.

Curiously enough, the genus Sagrinnodoseric JEDLITSCHKA . 1931 (ref..
THALMANN, Journ. Pal vol.' 7, p. 347, 354 (1933)) — which according to the
title of the article and THALMANN s notes on the Challenger foraminifera (Ecl.:
‘geol, Helv. vol. 25, p. 304 (1932)) embraces also Nodosaria abyssorum: Brany,”
the genotype of Szphmwdostma -—— is not mentioned at all by GarrowaY nor
by Cusemax, although it is listed in the literature in the Contributions from
‘the GUSHMAN La,bpra,tm'y The orlgmal artlcle was not avalla:ble te the presenrt
author. . <« . . s
‘975, Szphonodosarw fz]wnszs CUSHMAN var. butonenszs fiov. var (Pl III
fig. 19, 20).

Several specimens were found of a slender, simple Szphonodosama re-.
‘sembling Siphonodosaria fijiensis CUSHMAN ° (Cushxm Lab. For. Res. vol. 7, p. 30,
pl. 4, £. 10 (1931)), but differing in the more inflated eha,m'bers 1a,rger size
and more flaring collar at the end of the aperturwl neck. .

/ Length -up to 2 mm.
277. Szphmwdosarm modesta, (BERMUDEZ) var prolata (CUSHMAN & BERMuDEZ)
(PL1IL, fig. 24).
Elhpsmwdosamw modesta BERMODEZ, var. prolata CUSHMAN & BERMGDEZ.
Cushm. Lab. For. Res. Contrib. no. 13, p. 109, pl. 16, £. 1, 7..(1937).

The Buton form agrees very- well w1th the original figures and' ‘des-
‘eription, - It is pictured here because it was orlgmally deserlbed from the
Eocene of Cuba.: . ] . o .

Length: 1.9 mm.

278... Siphonodosaria simplex nov. sp. (Plate III, fig. 23).

+ Test caleareous, perforate, smoothly finished, perfectly straight, grad‘ua.‘lly
tapermg Ghambers uniserial throughout up to twelve in number, gradually’
increasing in size as added. Sutures distinct, flush between the flrst few



279

chambers, becoming 1ncrea.sm01y depressed Aper’ture round, s1mple surround-
ed’ by a thlck collar, * - -
Similar but smaller specles dlffemng in detalls, have been descmbed from
the Oligocene of Cuba (?? Ellipsonodosaria gdelinensis PALMER & BERMGDEZ,
Mem. Soc Cub. Hist, Nat. vol. X, p. 299, pl. 18 f. 13 (1936); ?E’llzpsmwdosarw
matanzene PaLMer & Brrmiipez, ibid. p. 298, pl. 18, f. 12).
Leng‘uh:- up to 1.6 mm.

280. Szpho'rwdosarw wmbgrove: nov. sp. (Pl I1I, fig. 21, 22).

“Test small calcareous, finely perforate composed of five to six subglo-
bular chambers arranged in a straight line. Sutures non-limbate and depressed.
Aperture simple, round, at the end of a short neck with phialine lip and
with a collar around the base of the neck. Ornamentation consisting of fine
'striae, not continuous over the sutures. The striae terminate-in a very small
spme at the base of the chambers, - '
: The species differs from descrlbed forms in the typlcal orna.mentatlon
and in its very small size. .

Length: op to 045 mm.

9299, Pleurostomella bolivinoides ScuvBert var. leta nov. var. (PL II, ﬁg.
14-15).. ' o

v The variety differs from the typiea,l form (Abh. k.k. geol. Reichsanst.

vol. XX, heft 4, p. 57 f. 4 (1911)) in the relatlvely «bmader and more com-,

pressed shape o .
Length: up to 08 mm

103. Discorbis planulinaformis nov.‘sp. (Pl 1V, fig. 26—28).

' Test small, much compressed, nearly planparallel with a rounded border.
Ventral side showing eight to ten chambers of the last whorl, separated by:
strongly curved, very heavily limbate and raised sutures, merging with the
‘rounded limbate border. Aperture small, ventral, placed at the distal end of
the chambers, opening into a very shallow umbilicus. Dorsal side showing two
whorls in a rapidly opening spiral. Sutures on that side also strongly curved
and even more limbate' and raised than on the ventral side.

- The species is very conspicuous by its strongly curved and limbate ralsed
sutures which . may even he broader than the chambers. It resembles in general
shape some species of Planuling (e.g., P. ariminensis p’OrBIGNY (CUSHMAN,
Foram., their Class; and Econ. Use, Key Pl 36, £. 3" (1948)), -but it differs
from that genus in the apertural characters. It differs from other species
of Discorbis in the characters stressed above., - T

Diameter: - up to 0.5 mm.

Genus Ruttenelle nov. gen.
Genotype: Ruttenella butonensis m. Sp.

" Test trochoid, caleareous, perforate, dorsal side flat or concave, ventral side convex.
Only the chambers of the last whorl visible on both sides. Aperture on the flat (ventral)
-side along the base of the last olmmber, covered by a shght lip an.d opemng mbo an
_umbilicus. - !

The genera.l characters place the gefnus in the subfamily Dlscorbmae of tJhe famlly
Rotaliidae of CusHMAN’s classification (Foram., their Class. and Econ. Use, 4th ed. 1948).
It closely resembles Discorbis and Lamarcking in the ventral characters, but dnffers from
both genera in being completely involute on the dorsal side, =~ -

Anobher epemes of Ruttenella may be Discorbis rarescens BR.A.DY (Rept Voy Chal-
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lenger, Zodl. vol. IX, pl. XC, f. 2) although that species shows something of the previous
whorl on the ventral side, thereby reversing the structure of typical species of Discorbis
which show all the whorls on the dorsal side and omly the chambers of the last whorl on
the ventral side. , )

258. Ruttenella butonensis nov. sp. (PL IV, fig. 11—16).

Test trochoid, ventrally concave with a deep open umbilicus, which is
surrounded by a slightly elevated rim. Five chambers of the last whorl are
visible on. the ventral side. The aperture lies along the base of the chamber
between the peripheral margin and the umbilicus and is covered by a narréw
lip which has a small flap projecting towards the umbilicus. The ventral
sutures are non-limbate, radial and flush with the surface. The periphery is
bordered by a blunt carina and is very slightly lobulate. Five chambers of
the last w'horl are visible on the very convex dorsal side. They are rapidly
increasing "in size and become increasingly inflated and overlapping. The
dorsal sutures are non-limbate, depressed and nearly radial. -

Diameter: - up to 0.7 mm.

Height: up to 0.05 mm.

318. Valvulineria butonensis nov. sp. (PL 1V, fig. 23—25).

Test calcareous, trochoid, finely perforate, unequally biconvex. Dorsal
side slightly umbilicate, showing the chambers of all whorls, which are how-
ever partly obscured by a small central boss of shell material. Six to seven
chambers are visible on the dorsal side, separated by depressed, non-limbate,
curved sutures. Periphery blunt, lobulate. Ventral side more convex than
dorsal side, showing only the chambers of the last whorl, separated by
nearly radial, slightly curved, depressed sutures. Aperture along the base
of the last chamber covered by a narrow lip. Chambers centrally slightly
produced and- nearly covering a narrow umbilicus. : )

The species resembles some Valvulineria species from the Tertlary of
California, but it differs in the combination of characteristics.

Diameter: up to 0.65 mm.,

Height: up to 0.3 mmi

257. Rotalia polygyrata nov. sp. (PL IV, fig._ 8—10).

Test very trochoid, nearly flat on the ventral side, showing wventrally the
chambers of the last whorl around a slightly depressed umbilical area. The
narrow. umbilicus is partly filled by. a small' plug of clear shell material.
The ventral sutures are slightly limbate and radial. The.central.points of
the chambers around the umbilicus generally bear a small blunt spine. The
aperture is near the periphery at the base of the last chamber. The dorsal
side is high-conical and shows four to five whorls with eight to nine ehambers
per whorl. The dorsal sutures between the chambers are non-limbate and
flush with the surface; the spiral suture is slightly depressed.

The species is readily distinguished by its large number of whorls and
its typical plano-conical shape. In the last- respect it approaches the genus
Conorbina Brorzen, but it is distinguished by the presence of an umbilical
plug and the near-peripheral position of the aperture.

Diameter: up to 0.5 mm.

Height: up to 0.35 mm.
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233. Pseudoparrelle pustulosa nov. sp. (PL 1V, fig. 17—19).

Test small, trochoid, equally biconvex, close-coiled, all chambers visible’
‘on the dorsal s1de, only those of the last coil on the ventral side. Sutures
strongly oblique dorsally, non-limbate and gently curved. Ventral sutures
limbate, near-radial, very slightly curved and joining eentrally in a small non--
protruding boss of eclear shell material. Aperture and elongate opening on:
- the ventral side, close to the periphery and nearly parallel to the plane of
“eoiling. - Vennral side smooth, dorsal side ornamented with small pustulose,

: pro,]ectlons
The species may be easﬂy dlstmgulshed by the typical ornamenta.tlon of
the dorsal side. .

Diameter: up to 0.5 mm.
Height: 0.25 mm.

47. Cassidulina butonensis nov. sp. (Pl III, fig. 30—32).

" Test small, lenticular, umbonate on both sides. Periphery bluntly rounded.
Four pairs of chambers of the last whorl visible in eassiduline arrangement.
Sutures strongly curved, non-limbate, slightly depressed. Aperture elongate
with a semicircular flat tooth projecting into the apertural opening from the
outer side and toothlike plate(s) on the inner side (see Pl III, f. 30).

The species differs from Cassiduling tortuose CusimaN & HueHES -(Cushm.
Lab. For. Res. Contrib. vol. 1, pl. 2, f. 4 (1925); Bull. Secripps Instit. Oceano-
gr. Techn, Ser. vol. 1, pl. 6, £f. 2 (1927)) in the smaller number of chambers.
It ditfers from Cassiduling subtumida CusaMAN (Cushm. Lab. For. Res. Con-
trib. vol. 9, pl. 10, £. 5 (1933)) in the less lobate outline, different curvature-
of the sutures, less pronounced margin and greater number of chambers. -

Diameter: up to 0.45 mm.

53. Cassiduling multicamerata nov. sp. (Pl III, fig. 25, 26).

Test small, lenticular with eight to ten pairs of ecassiduline chambers in
the last whorl. Sutures sinuously curved, slightly limbate and depressed,
radiating on each side from a non-prominent "small area of clear shell
material. The oblique aperture is situated in a depression in the septal face
of the last chamber. - :

The species resembles Casmdulma tortuosa CUSHMAN & HUGHm (see dis-
,cussmn of C. butonensis), but it has more chambers per whorl and it differs
in edge view.- The large number of chambers also serves to dlstlngulsh it
from other species. . - . : - , -

‘Diameter: up to 0.3 mm. '

56., Cassiduling perumbonata nov. sp. (Pl III, fig. 27—29).
- Test fusiform, spirally coiled with alternating chambers in eassiduline
arrangement, far extending and overlapping laterally. The last coil of adult
specimens has about six pairs of chambers, The sutures are limbate, obscure
in- the beginning of the last coil, later more distinet and shghtly ‘depressed.
The aperture is an oblique slit at the base of the last chamber in a depresswn
with faint radial grooves running from it. ‘

It dlffers from other species in the pecuhar ax1a11y elongated shape of
the test. . - - ” ,

Axial diameter: up to 1 mm.
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111. Ehrenbergina rugose nov. sp. (Pl IV, fig. 1—4).

v Test coiled in the early stages, becoming rapidly uncoiling, compressed,,
‘at right angles to the plane of coiling. Arrangement of chambers in earlv,
stage obscured by the finely spinose ornamentation, latér chambers biserially.
alternating. Dorsal and ventral walls of chambers concave and finally rugose.
Margins of chambers overhanging and provided with small splnes Aperture
a curved slit in the roof of the -last chamber. 3

The small size and the flnely spinulose ornamentatlon are chara,ctenstlc
of the species. i ;

Length: up to 0.45 mm .

Width: sligutly iess unan length.

112. Ehrenbergina sp.” (Pl 1V, fig. 5, 6).

A single sma.l!l speclmen whlch ‘was found is flgured here for future
reference. . _ - wo . R

Length 1.2 mm.

66. Cibicides lobatulus (WALKER & Jaoos) var. grosse TEN Dam & RemmoLD.
(PL IV, fig. 20—22).
Meded. Geol. Stichting, Ser. C—V, no. 2, p. 62, pl. V, £ 5, pl. VI, £. 1 (1041)..
The small variety of Cibicides lobatulus is known from the Pliocene of
the Netherlands.

VI, SYSTEMATICAL DESCRIPTIONS OF ALGAE

(with separate list of references).

Halimeda opuntic LAMARCK

The species could be compared with the fossils and recent specimens of
Halimeda opuntia forma triloba descmbed by L. Rm'rm from the I]ast Indles
(ref 1). -,

Occurrence: sample 287. © .. Age: Miopliocene.

Halimeda sp.

Small fragments occur in many samples. Fragments of a form w1th
coarser siructure than.H. opuntia were found in sample 287. '

Neomeris (Descmsnella) annulatea Dickie

- Good figures of this species may be found in ref. 2. One segment of a
ring was found, agreeing well with MoreLLET’s figures (ref. 2, pl. IL f. 1—9
especially f, 6) The species is known from Eocene to Reaent - :

Occurrence: sample 287. . Age: Miopliocene.

Neomeris (Descaisnella) ignota Mo;zmm

What appears to be this specles is represented by a few fmgments
resembling very well the figures given by Mormairr (ref. 3, pl. X1V,
37). However, the material was too scanty for a rehable determlnatlon The
species is only known from the Mlocene «of Hungary. . . ~ :
Occurrence: sample 287. " Age: Miopliocene. -
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'Amplmoa foliacea LiaMOUR

One joint, agreeing well with the figure and dimensions as given in ref. 4,
- 93, pl. I, £. 9. The species is known as a fossil from the Upper Mlocene-
Phocene of the -East Indies and still occurs in recent seas. .
.Qccurrence: sample 287, Age: Miopliocene.

‘References:

1 L. Rurren, 1920, Over het voorkomen van Halimeda in oudmiocene kunstriffen van
» - Oest-Borneo. Versl. Kon. Akad. Wetensch. Amsterdam, vol. 28, p. 1124—1126.
2. L: & J. Mom:mm 1913. ILes Dasycladacées du Tertiaire parisien. Mém. Soc géol
o France. no. 47 p. 1—43, pl. I—I0I. .
3. :—— ; 1926. Les Dasycladacées du Néogene de KosteJ Bull. Soc. géol. Franae-, sér.IV
= - vol. 26, p. 223—228, pl. XTIV,
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APPENDIX

Foraminifera from Bawean

: - > In order to arrive at a closer determination of the age of the Buton®
‘fauna, the author had started on a study of additional faunae from the East,
 Indies. Lack of time prevented the termination of the work. As a part of
-this study a small fauna from the island of Bawean was rewashed. The‘
followmg faunal list is glven here as a substitute for the original one?). . s

Lepidocyclina (.Nephrolepcdma) swmatrem BrADY var. ww»mata RU'm'EN, A- and
B-form

Miogypsinag primétiva TaN SiN Hox, B- form’
Gypsina howohimi CHAPMAN

" Gypsina globulus REUSS
Textularia gramen D’ORBIGNY
Clavulinotdes sp.
Valvuling ttoliana CUSHMAN
Clavulina difformis BRADY
Quinqueloouling sp
Nowion grateloupi (D’ORBIGNY)
Elphidium oraticulatum (FICHTEL & MoLL)
Elphidium maoellum (FICHTEL & MOLL)
Elphidium sp.
Reussellg spinulosa (REUSS)
Loxostomum lmbatum (BrADY) var. costulatum (CUSHMAN)
Disoorbis miral CUSHMAN

- Amphistegina radéata (FICHTEL & MOLL)
Anomalina sp.
Cibictdes lobatulus (WALKER & JACOB)
Plamorbulina mediterranensis D’ORBIGNY.,

;The age of the fauna is Upper Miocene (Tertiary-f).

f ) F. KEYZER A Contribution to the Geology of Bawean. Proc Kon. Akad. Wetensch
LAmsterda.m vol. 43, no. 5, p. 620—629 (1940). . ) o d
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