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PR FAU M 6 58 B B R AR X AR R B L o 1 A
REZACREWEY X RN DR, RN EZ, X H4E
1 3t 3 ) B 4 R R K Bt AR R B AR X

1 79 Orbitolinids B 43 75 FR F I =
Hi S 5E E L H

FEREHR, HEL TR FE=FER
AITTAR A P, B B ) b - RO T R % I AT 2 3
KR HT—& 7 JE i B ok Py 2 3t AL IR 2t (2
FHE,1990) . X =AMVIRAH T =HEE M
Orbitolinids B Y #, #E HAT R E R, AW &
7 588 199 23 A AR F X = MR A

X0 R 5 e 4 YRR 25t A TR pE s e AR VR EP
T —HE S B A L4 A i Z LK 29 550 km, FE 44 20
km WTEEAN . HifrgE ARt RE TS R,/
BMESMAT LI A T RIERBREW .

AWERGE M, TIRT FBHETKEHX
WEREERBEEAM. MHBLEFECERME
RAMGBLCH. RERAN-FEXRCERREDE
BIRERIREYKE, B SHILE W fEFTE
%4k, Orbitolinids Zh B FE W FRMEK AN K
aH. BICHR EFERET KGR/ E B IR
B, R A4 2 AL W 2] Orbitolinids
Wt OF BEHESE,1997) . R 4H K 41 B & Orbitolinids
Z R % (1976) 5%, B Orbitolinaaperta (Erman) ,
O. conica (d' Archiac) ,. O. scutum (Fritsch) , O. lami-
na Ho, O. concava (Lamarck) 2,3 O. concava ) H
B, ¥ A HE B H Cenomanian . ZERE/E K
PRSP, EZHREXN X — AL BMETBIE ARE
HHEE, A RAAaAErA N R A EH Aptian
#i% Albian B # (E BB, 1988; F £ %,1988),
EENBHRAMAMTHBRAR,. LEH Or
bitolina conica (d' Archiac), O. scutum (Frisch), O.
texana (Roemer), O. aperta (Erman)fl O. discoidea
Gras %, [A] B AR 3% . 78 B 1= 44 K 3 B Orbitolina
MEOAHLAWENER, F—-SHERARAN
Orbitolinids 4 B 64X Aptian 8§ £ Albian BB 8§
(T B ,1997),

R — & F B i B 2 2 48 KR A 3%
INIX A FFTE 59— ZR 5 AW 24 o 3 R B9 oK 2, B
T 5 AR A K LU -# 35 UL R AR A 56 . e P 9 B
ZREETHEMMATA BARA BN b
GEHR N . R A DT R 2R DL BE DL L A AR R —
HHBER, MAEGET TS St A L,

Orbitolinids ¥ ¥ E & THE wARA+, ZHRU—
EXRERDE ARDENFREZOHHRE A
TaMKEHHZ, =8a BB 8 H PR E
R EY AL B A, K Orbitolinids 4% % %
. BEMNAREMGETHBOEAET LS. A
Orbitolina tibetica Cotter, O. minuta Douglass, O.
trochus (Fritsch), O. scutum (Fritsch), O. planocon-
vexa Yabe and Hanzawa F1 O. texana (Roemer) %,
e H G BHUA Aptian E Albian #.

AL I F A T R 7 ORI, 2 DA B
TR — R IR R A TR R E 2, A
ZRAFETENZ A BBILAM EEMTAEILLA,
Orbitolinids Zh Y B FEX =ZH P HAH L, HFEE L
HUOBRAEE, FHRES BRSBTS 25
BRIIAHTTRN X B T E S BB T LB ILA
KERARBHRRE G HVIR ., HRBEEHT
FHEENARE W, EEENZ A ZE 300
m B Z #4000 m, ETEHHEFHX, BE
BRR,X4300mEs. BERRZLBEE, EHK
R 300 m £, BIRH A M 7E X8 AR R Ry
—RETERBIE A, A EE — WA RA
HE O R (1982,1986) XA MBI AIET
40 B BF 5 » Xt Orbitolinids /E T #iHy 43 K F A .
BRI AR AR B /RE . H LB &
HEHUE EFHE PHEMBERESHKX, FE
& Orbitolina (E.) prisca Zhang, O. (E.) robusta
Zhang, O. (C. ) microsphaerica Zhang, O. (C.) par-
va Douglass, O. (C.) scitula Zhang, O. (C.) ruto-
gensis Zhang, O. (C.) orientala Zhang, O. (C.)
miniscula Zhang, O. (C.) alticonica Zhang, O. (C.)
lepida Zhang, O. (P.) lenticularis (Blumenbach),
O. (P.) umbellate Zhang, O. (P.) discoidea Gras,
O. (P.) megasphaerica Zhang, O. (P.) complanata
Zhang, O. (O.) aliensis Zhang, O. (O.) birmanica
Sahni, O. (O.) deltoids Zhang, O. (O.) bangoinica
Zhang, O. (O.) concava (Lamarck) %, £ B R ¥
X3 (1997) W 2 45, 75 £ J8 40 TR 3P A9 JK 1
JZ B W, 8 Orbitolinids A 483 5, i J& F Barremi-
an BRI, BR 1L IR 5 B & KB4 A BB Ap-
tian-Albian #, 35 4 11 4 H 7= Orbitolina bangoinica,
O. concava %, B # A Cenomanian 3.
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TR RS . FO 5K 9 42 B ] Orbitolinids CH AL WA 5 i i 38 2 3

B.AATERAMPIAMELR. KEFLE AR
N Orbitolina birmanica Sahni, Orbitolina trochus
Mamgain ,O. sp. il Textularia sp. %,

HEN—RERAIEGTURNITRXET
B DB &AM (REHE,1990) B ELH
B XA TR IR, B N ALk A £E,
X E—E HEZ ) Z ZF A LU Rotalipora-Doroth-
ia ARFROFWH—RFBESEO/NE LRSI YR
(J7 B4%,1990,1992) , [A] B /X i Orbitolinids & A
. [F 2B H/R, 7 Thakkhola #i X X HH B 4F
WHEEZELPHEHBEZE. Aptian RHHE P &%
MRS AENRA K EHRAFEEWALR
h ¥ B, L Hedbergella M1 Globigerinelloides 5 F
(Gibling et al. ,1994) , E B Spiti 1 X ¥ 5 E R
& F 56 # (Mamgain et al. , 1975;Nagappa, 1959),
EHEMELAAAGHTSERKE—E X
HEX L, EETH A BB T i X A A B
FHPUREEEORNE—E HHX LA LR
4B (Nagappa, 1959;Kureshy, 1977),
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HEREZELH PR RRITFER RN R ST, FTE
RFHEEHR. A BA.SRAL.EDERETE.
FEA KR BB T P AR X 7 K T B AR N LR
Mm#EEHX(E D, BEAERESIT, Z3D
HEERH TR, (LIEWM AR Tanganyika iy
X & —fil#b (Berthou et al. ,1978;Cita et al. , 1959;
Desio, 1959; Drooger, 1984 ;Douglass, 1960,1961;
Hasimoto et al. , 1974, 1977; Hofker, 1963, 1966;
Mamgain et al., 1965; Nagappa, 1959; Mehes,
1971; Moullade et al., 1985; Schroeder, 1975;
Schlager, 1984;Yabe et al. , 1926) . ST, FETH Y
B, E—EA M 0 ~30°N Z 8], (B ZEJLik i X,
srAF AL KB E 50°N., ZERER, E—MAHE
5°S ~ 40°N HIK A,

i kB iR , P 3K Orbitolinids B F iz 5% Hb e F1 32
B 4 P 76 VG JRRAR A1 IX — ) 36 B T 2K T A o )
s B A KB HB (A 2)., mAREHE—H, %k
BAYTHFEE., AA%S AEILER 4 M HER
TG, B T & &R 4 5 & : Rakhine Coastal 7, Western
Ranges #7 . Central Cenozoic ## I Shan-Tanintharyi
H R (Thein, 1973) . #EMIEK ¥ Chit Saing K
KRR R E5HA AZ R Orbitolinids X § T 40
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Fig. 1 Global distribution of Orbitolinids during mid-Cretaceous
[B] 5 3 7% Orbitolinids M= ML B, TEMTF 5°S ~40°N WEEH N BERKNESREKEED S EKHRL

Black dots show the occurrence of Orbitolinids, between 5°S ~40°N. Dotted line is the biotic province

boundary between Indian and Eurasian Plates
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] P—%& ¥ # Central Cenozoic # F1 Shan-
Tanintharyi #t3k , 7 Central Cenozoic # ,Orbitolin-
ids H 8 F 4t # A Hukawng 1 & #1 Chindwin-
Hkamti # X, UL Orbitolina texana F1 O. concava H
{8 . 7& Shan-Tanintharyi #it 3, Orbitolinids I, F
Ayeyarwady 1% B B Tagaung #i X, % X & Or-
bitolinids B /R JE K & H 2 K T g g a M AL 5 2
1,4 A FEBE Orbitolina birmanica, O. concava, O.
texana, O. lenticularis, O. minuta, O. parva % ., P24k
A 3 ZE KB 8 IA 8 2 Albian-Cenomanian 3§, 4
) Orbitolinids ff 43 7 #) K # X J& T BRI K it 49
P %, % # X UL 7§ By Rakhine Yoma F1 Chi Hills

O S R B A S B BE AR SR AE R (Thein, 1973),
B FEPEMRIF AR, BB EKA H A Or-
bitolinids , 7 7 4 ¥F #f MUK /NG LR S #E

i) 74 2 354+ K /R — # , Orbitolinids W F Ef B 1]
28 & LM & Ladakh F0 Kohistan #1 X, ZEZ X H
Dras &3k 1A # , & Orbitolinids f) K & Ll E & &
AR~ H . # Mamgain 1 Rao(1965)#3R .4k
A £ B Orbitolina trochus, O. discoidea, O. bulgari-
ca Ml Orbigia drasensis % ., ¥t Ladakh F1 Kohistan #,
X ) Orbitolinids b5 % L il , — ik 9 H A
24 Aptian-Albian #j (Nagappa, 1959; Pudsey, et
al. ,1985; Garzanti et al. , 1987),
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Fig. 2 Sketch map showing the mid-Cretaceous paleobiogeography at both sides of the Indus-Yarlung Zangbo Suture
1—Orbitolinids 53+ X ; 2—EIEM — B HALEEH 3—EFHNAALR-NAELAHHR

1—Orbitolinids distrubution area; 2—the Indus-Yarlung Zangbo Suture; 3—Indian smaller foraminifera and domestic ostracods distribution area
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Orbitolinids Ky 4 77 38 355 7] 5 B4 IR Al KA L
B AT XA, B A T 3E R BT
BN HEEKDAESELRER, MK
N— B 1~Tmm, B K 73K 60 mm , JB 25 e 7 [ 4
REMRE AR BT S8 AR 2 ) SRR 9 [ 3
SRHH HAHINE TR E A, HE R R
FEEAROEMTEL, 58 FEUEXRAK, B
LA, %t SEAE S 9 A 89 5 2638 AL T IR X L B0HE Itk 26
Yoy RRIEE T WS -, B A% EH RS
¥ S B AL » LA 58 JB AP — G A 43 2SR . T AL

L MSNE T B XN R IR E XA A
B, EAEE, EES5ERBRAEYIE, H—
HRBGXEEYIRFEEER BRAERIRE,
XIS T RS 2 IR AT 2 b R AL B A R BR 2R o £ 8
TS R OV AR S W A R TB UK R B A IR
& » Orbitolinids #h 72 4 i 3 B2 40 K BRI BR PR
B UL AN /> B il R A0 R4 R, B 4 R AR ER 4R R
IRTRTE B Z B R TR B £k & Hb , K IR TE BE UB
Y B> Orbitolinids AU EIEB N L, BR
LK AR KB R R E R R R FEX
— B RIE R LA,
RNEF—SEEHRMAZHE —MHER
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T3 BRSO B 42 3 Orbitolinids (B FL BRI S5 i B 8 X 5

MWLoEAXBME R SMHEREBS KLBREEY
A B, Orbitolinids 3l 4 B A4 77 B H K LU I 3 AH XF
B, IR LIBRBR A MG R B A b £, Kk
22 B B 45 O B BR £k JBURL 4 B, I (AR N /N AR T B
FARAVTRK A R/ FREK AW TIRERE .

BMUAMETABRREAELEN - FHRER
#i , Orbitolinids 3h #) B A4 77 i 3 22 b 32 4k R B AR 41
BHUTRA A, AR ILD G R B 4 7 RS TR
HBREBESHRESRESVRNAZHAS., Or-
bitolinids B MR B EH, RIE B . #E. . HEHAE
B, 7EVEEE A 0 X 2 38 B A 8 4 UL A R
S555 28R, T 72 7R TR AN 4 b 341 4% T V) DA VR A B
BRORFERMEERS, R T 200 BT RAR K
HIAEJR

Orbitolinids Y H M A BHAEREE RARF
HE-REFES  X—FAEmE G0,
HELH R Em LR S ARREETIR. &
Y& Y5 48 B9 Orbitolinids Zh 47 8% . £ ¥k Orbitolinids /)4y
i R A A RO AR R AT R IR G, 2
R ERX—RKEEXTZY &8,

4 Orbitolinids A XAEYICR T HE
AT 5% A P B o B B AR AE

UEPERN—RERT IS AR, AELF
# Orbitolinids 3 4 5% % 8% T b M Y iz B #y e 71 %8
B 43 3 ) R HB b X, TG 76 G 0 B9 B BE AR R AN A L
P AR 18 240 A AL HUAY 4 AR AR AE , W AR DLED
W—RERALESH RO LY HE S X
(E 2), AYHhIRX ROERMBEMLZER RSB
JCHY L ER R R AR 0 . PR Orbitolinids 441 X 1
MR d KA ERER . ERTRERSRA
FEHE 4L Hb . 7R ) 45 f3) 1Y Central Cenozoic #5 A1 Shan-
Tanintharyi #n3t , P4 X 78 M #) Ladakh F1 Kohistan
Ho X, BA B A TR R B RN T — MRS AT VLA A
WX G RN EY SRR,

AR B4 15 B 5 R E , B 4 ) Orbitolin-
ids A= ¥ Hh 38 X R A9 T )5 o AR AT R 4R T A TE R
FOhLBE k5 ED EEAR SR AL BB R — AR,
IX] BL 4 K fii 7 i A R DA SR A 1, R IE 4 3R R B
HoaR , R LR, AW A B 35 KRR
% . HLEEH AR R = B th a5 6 Oy B9 BRI ARG B
A . AR XA SEYE 23t P9 43 A6 B9 Orbitolinids
ERBRIARTAARER TR ENEYRR
(B3, BN FE R EAZLE R HZITERNE

WAL, 5 ERE KRG 9 & — ARk, B BRI K R
HIE %R . X BB BEA B —IR VL4 & 7 XF Orbitolinids
B dLER C AT BBER . A XL F 8 Orbitolinids
Y RE RN ARG —B%Z 2V 8. NEA
KR 2R 1 b 3R 5 X BL 4 KBl =22 ) B AR AR
BRI ATV, WA TEP MR S hr e sk Z (8] 49 L
B DR R kS KT, B RS S
EXNFRNEDE.BERXRBAAER XEEE,
1990) , A 48 H B 2 K v R Bl A AR M8 IR AR W0 iE
BRI, Fh i S ERRZ EHREY X
F 43 5, Orbitolinids 3l ) ¥ 4 45 B BE [ B BE K Fi
8. M1 8,7 K %R Orbitolinids 4 i 7 5°S
~40°N # X3 Y , '8 7 B BE KBl 9 gk 2R — 5 T 144 B
TR Y AT EEEX 2K, NERE
T £ BT

BN R ERS FERT ARG E,
AHEBEBEARERMOHFE —ERFX, BHILH
FEAXNMHEMSERE. WRAFKERER
& , Orbitolinids F Y BETE 40°S UL B KRG A &
HHB,EELARMMN. U, SEAREYTK
MrE—RARRE. AREREHRELENEYTH
T RL T BERS . 5 VE o B A 1R 0 T M S AL T R R
K 3 H7 i B B E G » 3F W AL R AR AL F Orbitolinids
B BB T X — 5L AR XS R A B
3t A P R 2 00 33 A EP B AR B, 516 B B R AR B X
i B 5 3R W K 4 B 9 1 LR RS, KRR SR i
B E YR B R (E 3D,

7 8% 0 B B A i L i A 4 14 43 76 L B A A DL
¥ A . DIEEM R M —H - R B BT Y
B, 0¥ Isodomella choinbaensis Wen, Caestocorbula
(Parmicorbula) perlonga Wen, Noetia (Incanopsis)
cf. lebanonensis (Vokes) Fl Anomia cf. subobliqua
(Conrad) % 9 # (3L E ,1992) . Isodomella J& F It
BEAYHBBERXBA—FRELENREETT,
Noetia (Incanopsis) cf. lebanonensis F Anomia cf.
subobliqua BT bt 32 B JR R 0L T 22 B2 Aptian #8593
FRE B A Y X E R TR RTERR e
WA, X—EYMBERX RHEFES Orbitolinids 8
B 43> A 8 A ), B UL BRI R s B i B 5 BRI K
BEPha H— R, WERKEKENEYBHET &
B P B R, E0IR A T 1 A AR A ER B T — T B A
LEEEW.

Ef B Kuchchh #1 X /=4 B ELEBHN T AR,

JB T Limnocythere falsocarinata - Frambocythere
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B3 HELFYPRKMEN BT Orbitolinids 53 B K R
_ Fig. 3 The control of plate tectonics to the distribution of Orbitolinids in mid-Cretaceous
B R RR A B iR, DR TR R AT M X . S ER SRR T R 3R . © BB I T 40 KR A BB , 60U H 4 4R 307 e 5 B K B
HE, WA R S E KR

Black dots show the occurrence of Orbitolinids surrounding the Tethys Ocean. The Indian plate was in the south hemisﬁhere. Tt drifted to the

north from the Gondwana land and was separated from the Eurasian continent by the Tethys Ocean. Different biotic provinces existed as the bar-

rier of Tethys

tumfensis—Gomphocythere gom phiomatos BYJ R . X R
— N EIEM TSR, S EME TR
YRR R A [F] (Whatley and Bajpai, 2000). EIEEH
EZLNTE RS Y RERZUE 7 v %, 308 2 B B
BE R Bt 9B T F B ORI » D T K 1 BEL B 68 3B 9 AH
WAEYLEIBY 8. X558 ELFRFREE Or-
bitolinids Zf 49y #¥ K HE [f] B BE K i 1F %5 7] 2 , 34 i B
SEZGLE A SN AR - T DN G e e
B, 5 46 7 9 BRI K R A3 A 5 48 39 2 A4 FEL RS (1
374 .

5 4R

(1)Orbitolinids Zf ¥ ¥ 7& V4 L ) 4> 45 BR T $iz 5%
M HR RN 95 I A Hb 0 R R b X, ) R A R O ED R
—HEBRHGILESH. TR EIENRAE
A9 Aptian-Albian #, 78 3% 1t 9K 25 45 1 ) — 25 3
X, A AT BB 3 A 8% F1 22t 59 Cenomanian B ,

(2) B4 Orbitolinids 7£ £ ¥R F £ #1 X 15
A 43T, JB A A M (XA BR R B 1T v A B RIS M
W AN B —EREX T ZY #.

(3> B ZE 22 b B b 5% Hh B 0 58 95 4 b 3 B0
Orbitolinids, Z s Y FEM IR Y BES B A —FK
A8 AR5 T R o o 48 3 A B A 0, D BA

RLBE B M B 5 BT KB A — MR ik, Or
bitolinids % B I B B ki £ % - E B Hb 77 ¥ 3 iy B
TV B 6 B A B2 A P PELAS T B 2 AR IR AR
BRSSP . 240 i B BE A B B B8 B8 X B 494 A o it
B, SIEM ARG E RIS ENE R,

2 £ X W

AR ERE, H2E, BEE. 1976. kBB EHMR T ER BRI E
ARAFLE. T R B T i o (X B} 2 % B 45 (1966 ~1968) , Hf
Y E M. dbs . B AR, 1~124.

KRR R R RN, REE BB . I8~ TR
#£.1990. BHE R MG SEREL. B FEARILME®
SEF TR B R (D M R I 258 10 5 b R
i ARAE, 1~174.

FE/REGM, B AR 4. 1984, ENFE—BR W RS PO — M. .2
HAB R PEEDRREE AR, 1980. JL5T M B 1 fH, 1
~16. : ‘

WA TLIAE B KB, TR SR, TAK, IEZY. 1998 R
AESH EARS I LS BEER RS EE R
WS ER T AR B H R, 1~71.

T 1990 AHEL —RE - AA a5 EN —SEohRs
4L, R E A Y%, 7(2):169~186. i

TRt 1992 WAL BT e B A BB TR, AR,
6(4):392~398. '

TR, ERE,EF. 197 ARABNRAGABEOREAAL RN E
R AERME. TR, 71(3):193~201.
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T7 B . VG 58 2 42 P A Orbitolinids (5 FL ) #4315 5 i B B X : 7

F7532.1983. F H B ELSFR AT E 2 . 35K R R 3:
148~180.

T3 1984a AW R P AERMBRE LRI ES L. FRE
JEH B304 ,8:29~40.

ETI.1984b. EREDFEHR R K SHEEH-MHE. R.FHEE
5. PEE DR EZRFE,1980. J63T  H#5R H RR AL, 39~62.

FTHEE 1988 FEMHEBUBEEAERIEE LHEX. EEE
Y15, 20:133~138.

XE. 1992, B ELNFK LK Isodomella LM EARABEL. &
YR, 31(4) :377~394.

FER TN, HEIF. 1988. TR H wE NN AT At B B A PR
—— B EE. P ER R R TET 5 3 5,96~118.

BB, Xt . 1997. WK ARREALZ, £EMEZER S
BF5E,54:1~302. BRI - 0 R K2 AR AL

AW, ERE. 1990, FARISRIVIALE. PEARSMNEBRT
EEHBRERC)EATYHIRAESE 125, LR AFTHE
#,1~153.

0% 8. 1982, TG 8% ) B 4 ot (Orbitolina) 1 Y 8. H R ER FE &
M, T A B, JUE B2 W AL, 51~80.
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Distribution of Mid-Cretaceous Orbitolinids in Xizang (Tibet) and
Its Paleobiogeographic Implications

WAN Xiaogiao, WU Yanhua, LI Guobiao
China University of Geosciences, Beijing, 100083

Abstract

Orbitolinids is a kind of larger foraminifera. It occurred frequently during late Barremian to Cenomanian of
Cretaceous and distributed worldwide, especially in the shallow marine belts surrounding the Tethys ocean. Its
distribution in Xizang (Tibet) is limited in the Lhasa Block and some parts of the Qiangtang Basin. To both
sides of this area, the distribution extends to Myanmar in the east and Ladakh to the west. Along the coast of
Tethys, it migrated to Japan, Malaysia, Indonesia, Kashmir, Afghanistan, Mid-East, West and South Eu-
rope, North Africa and Caribbean regions. It never migrated into the Indian Plate where a mixed planktonic
and smaller benthic foraminiferal fauna appeared during that time. Orbitolinids was found in the Tanganyika re-
gion in east Africa, but it did not migrate eastward into the Indian Plate either. Like Orbitolinids, a bivalve
fauna of Isodomella-Caestocorbula found in the Lhasa Block belongs to the Japanese-East Asia sub-province
(Wen, 1992). and no affinity has been found from the Indian continent. Whatley and Bajpai (2000) described
an ostracod fauna of Limnocythere falsocarinata-Frambocythere tumiensis-Gomphocythere gomphiomatos. The
fauna is shown to be an endemic Indian fauna without links to the specific level with China or Mongolia. The
distribution of Orbitolinids and relative biotas support the tectonic geography. It is firmly established that the
rise of the Tibetan plateau is the result of convergence of different terranes. During mid-Cretaceous, the Lhasa
block had attached to the Eurasian continent. The Bangong Lake—Nujiang River suture closed at the end of
Jurassic. By that time the Lhasa block was at the south margin of the Eurasian continent, thus the shallow wa-
ter faunas like Orbitolinids and bivalves could migrate along the east and west margin of the Eurasian continent.
Paleonbiogeographically, the Lhasa Block belongs to the north temperate realm. The Indian Plate started to
move away from Africa by early Cretaceous and drifted to the north. It was isolated from Eurasian continent to
the north and from Africa to the west by Neo-Tethys ocean that was a barrier for migration of shallow water
faunas. No Orbitolinids have been found from Indian Plate where faunas are shown not to be closely related to

contemporary shallow water biota of the Eurasian continent.

Key words: Xizang (Tibet) ; Cretaceous; Orbitolinids; continental drift; paleogeography
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