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Abstract; The disappearance at ~10 Ma of the deep dwelling planktonic foraminifer Globoquadrina dehiscens from the west-
ern Pacific including the South China Sea was about 3 Ma earlier than its final extinction elsewhere. Accompanying this event
at ~10 Ma was a series of faunal turnover characterized by increase in mixed layer, warm-water species and decrease to a
minimum in deepwater species. Paleobiological and isotopic evidences indicate sea surface warming and a deepened local ther-
mocline that we interpret as related to the development of an early western Pacific warm pool. The stepwise decline of G.
dehiscens and other deep dwelling species from the NW and SW Pacific suggests more intensive warm water pileup than e-
quatorial localities where surface bypass flow through the narrowing Indonesia seaway appears to remain efficient during the
Late Miocene. Planktonic O values from the South China Sea consistently lighter than the tropical western Pacific during
the Miocene also suggest, similar to today, more variable hydrologic conditions along the periphery than in the core of the
warm pool. Stronger hydrologic variability affected mainly by monsoons and increased thermal gradient along the western
margin of the Late Miocene warm pool may have contributed to the decline of deep dwelling planktonic species including the

early extinction of G. dehiscens from the South China Sea region.
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1 Globoquadrina dehiscens ( Berggren et al. , 1995 )
Table 1  Site localities and estimated age for the LO of Globoquadrina dehiscens on the timescale
(m) (Ma)
DSDP 206 —32.013 165. 452 3196 N16 9.5 Kennett, 1973
DSDP 207 —36. 962 165. 434 1389 N16 9.5 Kennett, 1973
DSDP 289 —0. 499 158.512 2206 N16 9.8 Keller, 1985
DSDP 292 15. 819 124. 651 2943 N16 9.5 Keller, 1980
DSDP 296 29. 340 133.525 2920 N15/N16 9.8 Keller, 1980
DSDP 586 —0. 497 158. 498 2207 N17/N18 6.0 Jenkins and Srinivasan, 1986
DSDP 588 —26.112 161. 227 1533 N16 9.5 Jenkins and Srinivasan, 1986
DSDP 590 —31. 167 163. 358 1299 9.5 Spencer-Cervato et al. , 1994
DSDP 592 —36. 473 165. 442 1088 N16 9.5 Jenkins and Srinivasan, 1986
DSDP 593 —40. 508 167. 674 1068 9.8 Spencer-Cervato et al. , 1994
ODP 806 0. 320 159. 360 2520 N18 5.6 Chaisson and Leckie, 1993
ODP 1143 9. 362 113. 285 2771 N15 9.8
ODP 1146 19. 457 116. 273 2091 N16 9.8
ODP 1148 18. 837 116. 565 3297 N16 9.8
DSDP 310 36. 868 176. 901 3516 N16 9.0 Keller, 1980
DSDP 77 0. 482 —133. 228 4291 N17 6.0 Keller, 1981
DSDP 503 4,051 —95. 637 3672 5.5 Spencer-Cervato et al. , 1994
DSDP 573 0. 498 —133. 310 4301 5.5 Spencer-Cervato et al. , 1994
ODP 846 —3.095 —90. 818 3295 N17 6.0 Vincent and Toumarkine, 1995
ODP 848 —2.993 —110. 480 3867 N17 6.0 Vincent and Toumarkine, 1995
DSDP 214 —11. 337 88. 718 1655 N17 6.0 Srinivasan and Sinha, 1991
ODP 758 5. 384 90. 361 2924 N20 3.9 Peirce et al. , 1989
ODP 761 —16. 738 115. 535 2168 N17/N18 5.8 Zachariasse, 1992
DSDP 502 11. 490 —79. 380 3051 6.0 Spencer-Cervato et al. , 1994
ODP 925 4. 205 —43. 488 3040 N17 6.0 Chaisson and Pearson, 1997
N16 , N16 , 10 Ma.
/ (Kennett and Sriniva- R
san, 1983). , N18 5.6~
1 , , / 5.3 Ma C 2.
/ ) 1143,1146 1148
, N16 , 10~
G. dehiscens 9Ma( 3.4). 1143 R
¢ D, Kennett 1~2 s
and Srinivasan(1974) C 3.
, 2.2
, G. dehiscens 1143 1146
(Lietal., 2003), ,G. dehiscens
N16 C 4y, Globigeri-
(Berggren et al. . 1995). noides . ’
,G. dehiscens
N16 ~50%



6 757
KR ENEvE K
or  pw W NW N _SW gp E NE w
1143 1146 289 871 586 292 296 310 588 592 319 77 503 846 214 758 761 502 925
""" 1148 806 872 590 593 573 848
moN2L 873
oo F i _ )
SENI9 % 12
_— 5.6 Ma
s e N17
I |
=
pin it N6 10 Ma
10 N3
Lk =
h NI2 LRt
;&; NIT
B N10
15 1 NO—
N8
2 Globoquadrina dehiscens DSDP/ODP ( D
Fig. 2 Range of Globoquadrina dehiscens in selected DSDP/ODP sites
(a)11435 (b) 11483 (c) 114634
F LR CaCOs® (%) Globoquadrina(%)Globigerinoides(%)CaCOs7; (%)
Ulhet ” o o 0 10 20 0 10 20300 40 80 10305070
e S A = g00 T T T = s
300 (2 miims N
— A F A (Ma 200F | H —=
- (M) I 300 [
350 _E L A.primusli BL1HI/7.39 N17 H ;é)u;ﬁlhg()f " |
- NIETEH H G.dehiscens
—_ "N 17| Diatus hughesiA W [fi/7.70 — 5 E 'so E w ~—
E = _ BORE (S| 5T 5 200 O
‘?1’(/ 400 r e E .§ ~§ Sg § % G.venezuelana
® = [~ D.berggrenilii NLifi/8.20 N sl S N e 1
~ — NEERBENE v\{ﬁm‘r
—— — G.extremusliiPLfii/8.58 NERRERSES 500
450 |— G.plesiatumidaﬁ‘n'}ﬂﬁ/&SS300 FS(S|3° g ,
" NIGLG. cibaoensistiL 04 —ID[B % T — i
B = P mayeriR BLT/10.5 VB £7 N9 HEEE S
—_ |G dehiscensKILII9.8 g o 21812 3ls
500 |=N13| Nacostaensisth 9.2 N8 o i 600 & nmocnensi :
=N14| i 350¢ | | | B
3 1143,1146 1148

Fig. 3 Planktonic foraminifer zones, main species distribution and CaCO; data from Sites 1143 (a), 1148 (b) and 1146 (c)
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Fig. 4 Abundance variations of deep-dwelling species including Sphaeroidinella, Pulleniatina, Neogloboquadrina,

Globorotalia, and Globoquadrina at Sites 1143 (a) and 1146 (b), with arrows indicating the main trends

(a)ODP 11463 (b)DSDP 289
= O Gs. obliquus 27
* Gs. subquadratus
Gs. ruber
~ 2 o N « G- sacculifer
= s.l. -y
;6 : g ° . * A Orbulina
w0 ke s ¢ O D.altispira-globosa
1k ¥ .
Gr tumida- Globorotalzfz‘spp oL
Gr. crassaformis ® Gr. menardii
z/ 6.3 8.8]110.9 134 14.7 16.6 B Gq. dehiscens
0 1 1 1 1 1 1 1 1 1 1 1 1 ]
® Gq. venezuelana
3.45.0 7.2 102 12.0 14.0 155 17.5
F(Ma) F A% (Ma)
5 1146 289 0O

Fig. 5 Variations of planktonic foraminifer oxygen isotope values from ODP Site 1146 (a, this study) and DSDP Site 289
(b, Gasperi and Kennett, 1993a)
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nett et al. (1985)
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(Elburg and Foden, 1999). 1143 .G. dehiscens
11~9 Ma , ) )
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7 10~8 Ma
Fig. 7 Interpreted circulation pattern in the low latitude Pacific from ~10 to 8 Ma (modified from Kennett et al. , 1985)

and stepwise formation of an early warm pool from (a) to (b)
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