e R M BT S S Y 2 M TR
MARINE GEOLOGY & QUATERNARY GEOLOGY

ISSN 0256-1492

CN 37-1117/P Vol. 37,No. 2

DOI:10. 16562/j. cnki. 0256-1492. 2017. 02. 013

ra g b BB A A 3E B SR R vk B BASE B FL B4 AIE
B EMHEFMERIET

B EE, X, X WA
L S FBF A2 B 8 K 4 9T £ 950 i B2 B M RIS 1M 510640
2. R Bk A A 100049, 3. [F-4 BRI K 2 BT 5 95K A MR 8 26607 1
IR 9B P B P S AT 3 %o 78 26607 D)

HE QLI GBRARXREZIBERARLER. AL LR TR AR AERRBENHER, A5
R i B o A BRAT IR B, 2007 SR A4 45IR X Site 6A S AR TARY TP RAILRBEE BERAEER AMS'C
SRR KA T BIZRBRERRRBAARETHEFER T AAEENT L. 4R ET,Site 6A SEEEKRTBRY T RAE
AL k&S H . KEBEFEZH.FE >FEEDAR., TARPETA MIS3 #1250 kaBP, 23 # L Rik £ %
%4 13.37 cm/ka, £ MIS2 TR A E B KEW 5 B FH G EHL K, AILRABR M EHEWRL T AB/ 8

RN |

K EAERE TR KR ERRE, LI TZERARIREEALERRAERARE,

WA AAHFHRAESELH

JEAEA 3L & Uvigerina \Cibicidoides . Bulimina WAt F E o, A5 MER =R G 2L T AT H AL K HEF 1%
FRBEERRAMPA0kaBP R A EZRE BT AR EER BRATHERIH S A AW, 12~17T kath+ 4
FABE TR BOAZRG TR EHRAFARA L, FHFLRBGEKE AR H TR HORE M Z 61

EACE PN

KB AL RAEBERME ;& 427 7 AME T A AV INE 3R

ik FRIR A P736. 22 SCHRERIRAD : A

T T T A TR A K Y TR A 2 IR 3 2
Vg TR i s 1 b BT Dy s s I AR 1 22 i
TET P A ek A Rty Vi A AR B X T R BRI B AR
P LA R RN 5 TR ISR A A N I B AR Ak 32
AR 2 RIS e 2 M Sl T T Vi S B
S, I ROK I KA P B R X (R
e RIREK G A R X ez —1 R Al
1 Z2 Bl RS R A (AR BE RS IRl R L AR
KR EINIS -7/ DY TSk NN | 853 NN R 8
$01- ) VK 30 [ A8 fb AR AR DA B AR I 2 XL T AR
[i5) B} 308 3 22 Fofr b K Ak 27 Ko Bk ) B T B iR ) e R
SRR G W TR 1) 43 A R AE B2 AR R M 5 A R

Ve VE L BT T S5 L 45 b BT A A AT L AL
ST B AR LAz 0 2T 1 25 52 B Y R L K

ELWH:EZRARF IS H (41273022) ; B A -+ #
Be BHEE A VRS H (2015A-4813) 5 I RL 2% g ) M B U8B 5 Bt BT 1< )
R4 B L W (y307p51001)

TEFE BN A (1991—) Lo WU FE A o 32 2 D\ 3530 3 b o
2R T A2 B8 5T . E-mail . panmd @ ms. giec. ac. cn

BIAEE SRR (1981—) , L, B 5% 5, 3 2 DA g 4 b o
L ER AL 24 B 5T E-mail : wudd@ms. giec. ac. cn

I Fm BH#E:2016-06-29; BB HHE:2016-10-16.  SCRU 94 fs

XEHE:0256-1492(2017)02-0127-12

VA oty i vy 3 B Ay A A BR AR SR A R S L
Bl A0 7 57 A AR 52 T DT AR ER B L R ol 2
FH RS A AR ol A O TR B AR B
M) A7 L 1 e A S Te) o7 3R 0 e B R G2 WK 87 O
TS (E [ B 52 0 95 7K R S5 B b oK A FRL A 1Y
S W) 5 7 Gl () 437 3R 24 22 IR 48 7 4816 38 i PR 555
B e g o1 C A8 Ak Ko B 77 Ty AR . A AL X BB
AR N A S B R T R AR AR A [ B 45 4%
T ISR T B A AR A b s e AT AR K AT Y
W R RE E IR AR Rk BT IR 4R
718 SCHY R BRAT L 1 Jm B, 7T LU Ok 98 78 R B Y
HEAFIREE W Uvigerina spp. S [E 5 ¥ 2 KT
S bR JE 8 W AR AR KR 1000 m LATF S Ffefid
JRARENA FLIE 5 C. wuellerstor fi IR -2
TR 2 A8 3 A J@ i (R so AT i B A PR e 3 A
0 3 DX 33X 2 T8 R X R AR AR AL BE A 3R A W HE
7% ,C. wuellerstor fi A] L) 3k 2§ JiK 58 % 5 X I 45 ¥R
B, T A2 B IR HURE AR LR IR A

AR S B T AL AR A I S8R 2007 AE KA
PR IR XY Site 6 A 3l fir A1 4R TR hy 0 5% X 42
3 b Xof G e A LSRR Vi 2 A AR E B TR A B )
Br. &4 AMS" C 2 4F 4008 R GB 3] 50 ka LUK #IK



128 35 b T 5 5 DO 42 M o

2017 4F 4 A

T SR R RS A A IR T . X TR E W)
BEARIX DR 9 A7F 5T E A5 T L 0 Ml S R 2% DX 3l v
TR TAL - O T il R R KA W B o0 il e v
I B P At AR 3R

1 Mo 5

PPV Sul A7 T 1 v T 90 i 38 b B A I I > B
T, AU A R kBRI B . 2 M BT A
S M HIE SR 2 AR L = P B AR T 2, 7E b
BT 2K Hh e s B AR i AL AR OR BN
B0 thE—— 6 v Tt ) 2L B B B e v v e
St 40 6 B B R v LS B Bk R B B
W rhop DOk i R 2 R iRt s K F
U IR A KK GE TR K Pl FR b &5 22 28 7 1 TR UK
DUBAR oK G W 8 48 I T A AR 25 1. W] A
12 R W -8 AR 1 OER 43 K 2 2 T -
A LORMREY . RREK B YRR E R £ 8
MEE 43 BIOH i 1Y e £ B TR MBS BT
2 S5 R Ik RV VS T R U EE AR T T I i ) 38 A
A ol BE U 7 il R K A & H 5 BSR AH AR A 1Y 1
JEW SRR E . F k] O AT 38 o K A R T
JICFN SR A S AL T AR ) Ml BT AR R . 2007 4E K& 2015
AF L F PR TR PO S5 22 A il 67 8 ) A AR K 5
SEWRE A E— 20 R W RO B E R RS
IKAG W B PRI 5

2007 45, #IR I I GMGSO01 3 {7 B ¥R 45 3
N EKEWEM THEIRZT 170~220 m (15
Z WKW B O IGE KA, EOARE LA
PRIAR 43 B, A K ohoal WA 7= A . R BE
SENITHEL T A SR 5 AN K A W B L SMIT (B 2
HR e B 1D IR B, S5 R n 3k 1 iR, SMI 4y i 7
17.0~27.0 m Z[a] , Horp Bk KR SOK & W) LW i
mh B9 SH2. SH3. SH7 3 £7 i SMI % B 43 5l A
26.0.,27.0 F1 17. 0 mbsf, SMI Bi& ¥ 7l T2 91
FBe e B2 i W 7K &5 A . X 2 P D LB K
rh A B R £R 25 5 R I i 2 s I T A T R S R I HE e
3 5 1Y /N AT B B R AR B MR . T el A
BT B 2 R AR 5 2 RNy B I SMIT B T 8%
W R Z WA R, BRI K A B R
SIM ¥R FE 5 & bR I 2k 55 ) A7 78 KSR SK & W) it
X [y SMI EEE/NTF 50 mbsf MIE W6 &4 4 (1
SRR OO SR SR KK A SMIT TR B 8%
TR H e 3 i /N S 7K B A B BT, R AR R o T AR
IF R 2 M B 7 222 (<15 m) LAY K H A 9

PEA

F1 R\RRYWILEEK SOT REM CH,
oL 4 Y A I AT 43 2 i SMITL R BE (4 SCiik[13 )
Table 1 Depths of SMI at some sites of Shenhu Area
according to the sedimentary pore water SO concentration

and the CH, variation tendency (after reference[ 137])

bR DA KB /m SMI % J& /m
SH1 1262 27.0
SH2 1230 26.0
SH3 1 245 27.0
SH5 1423 21.0
SH7 1105 17.0
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Fig. 1 Map showing the geographic location of Site 6A and its tectonic backgrounds
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Table 2 AMS" C dating results of planktonic foraminifera of core Site 6A

LGS WRIE /cm B 5 P T IR AF 4% / aBP & GL A i /aBP H Ji4E % / cal. aBP
Site6 A43 126~129 N. dutertrei 7 110430 7 54030 7 780~8 000
Site6A123 367~370 N. dutertrei 21 590470 22 010470 25 680~25 930
Site6A193 579~582 N. dutertrei 39 5904460 40 0104460 42 585~44 035
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Fig. 2 Chronostratigraphic framework of core Site 6 A according to the oxygen isotopes of planktonic foraminifera

and deposition rate
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Fig.3 8" C and §"O values of planktonic and benthic foraminifera at core Site 6 A
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Fig. 4 Vertical distributions of dominant benthic foraminiferal species at core Site 6 A
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JIEAGAT AL MR 4% H AR A A SIS T AR vh A [ o7
AT DL A3 A P AR Bl R 8 A i COR AR BB 1 35 28 3 AR
TEOURR N S AR A L Dy JUJHDK 2L+ B0K L J5 & R
FAEHFPE IR R T . A SOKf Site 6A FEIRFE 3
i Uvigerina spp.  Bulimina aculeata . Chilosto-
mella ovoidea 55 W) N AR T TE 45 A B i oy (9 A0 X &
BEOY A DL AT GE 3 AR 5 BTk, Kaiho!™
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Fig. 5 General characteristics of benthic foraminiferal

assemblages at Site 6 A
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Kaiho"** 1 Y £ Hi IS 6 A L Ht %80 45 $X (Benthic Fo-
raminiferal Oxygen Index, faj #x BFOD) # &, ¥ &
-2 R AT HE IS A7 LR s R 5 O B B KR
itk K AR G R 2R RO 4 55 B A AT L 4
-8 45 ¥ (oxic indicators) | fik & 45 & (suboxic indi-
cators) FIZ & 8 5 (dysoxic indicators) (F 3.4), ]
PLAE 78 A A LR AR A 1 S8 A I8 I 2R 58 (A 5)
IR 1a.1b H Fit5 BFOI.

BFOI = — 9 % 10000 RATF2)

O+D (12);

BFOI = (HLD—I)X 500 %FEHD +

1>0) (1b)

K O RIRIFEA8 PR R . D R 7248 15
MR T RN IR E TR bR .

Site 6 A B HARFEFR T 63~66 cm 2 B2
RIS FA T A JE AL B O AR 5 A R A
H1.5~3.0 mL/L., H#k BFOI {E7E#h £k I @R
T B LR o A R AR AR A T A% R A T T AR
EERTRINGLE N

3.5 HEFHMHIT

TR R 558 vh A= A7 1Y A A LR T 5 09 ) 5T L fE
ORI T RIZ . —SE R AT L JL Ay
GRIE R V2 A AT LU R 48 7R i TR AR 7 I B Ak
4 U+ B(Bulimina spp. + Uvigerina spp.) (4
1% Bulimina aculeata . Bulimina marginata . Bu-

limina subla . Bulimina striata . Bulimina costata .
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Table 3 Dissolved oxygen conditions recognized by calcareous benthic foraminifera
and their characteristics (Modified from Kaiho, 1994)

SR JE A1 AT E(mL/L HABAL T V& e AR
1 % (High Oxic) 3.0 ~ 6.0+ 50 ~ 100 R SR =K -y N A% =K -
iK% (Low Oxic) 1.5~ 3.0 0 ~ 50 EEE R LTI iy TN = R 7
Y4 (Suboxic) 0.3 ~ 1.5 —40 ~ 0 [ IR b, 2 E IR R

A (Dysoxic) 0.1 ~0.3 —50 ~ —40 VE = = T/ = B (=2 i

Bt (Anoxic) 0.0 ~ 0.1 —50 B 25 Ji A L L

F4 EWEBFLHRSEEW 23D

Table 4 Classification of benthic foraminifera according to oxygen levels (Modified from Kaiho, 1994)

Cibicides spp. » Cibicidoides havanensis, Cibicidoides kullenbergi, Cibicidoides mundulus, Cibi-
cidoides robertsonianus, Cibicidoides wuellerstor fi s Cibicidoides spp. » Globocassidulina subglobosa »
Laticarinina pauperata s Pyrgo murrhina s Quinqueloculina spp. » Triloculina spp.

YA b

A B R AR /N T 350 pm B9 A A

B . Alabamina spp. , Astrononion pusillum , Bolivinita quadrilatera , Bulimina striata , Cancris in-
aequalis s Cassidulina spp. ,» Ceratobulimina pacifica, Dentalina spp. s Ehrenbergina pacifica, Eilo-
hedra nipponica, Favocassidulina favus, Fissurina spp., Gyroidina spp., Gyroidinoides spp. ,
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CHARACTERISTICS OF FORAMINIFERAL ASSEMBLAGES SINCE
LAST GLACIAL FROM SHENHU AREA OF NORTHERN SOUTH
CHINA SEA AND IMPLICATIONS FOR PALEOCEANOGRAPHIC

ENVIRONMENTAL CHANGES
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Abstract: The northern slope of South China Sea (SCS) ., as the area rich in high-resolution depositional re-
cords, is critical to the study of regional response and driving mechanism of global change in the South Chi-
na Sea. For a better understanding of the evolution of the paleoclimate and paleoenvironment since the late
last glacial period in SCS, foraminiferal records at Site 6 A from the Shenhu hydrate drilling area 2007 on
the northern slope are selected as the target to study the foraminifera assemblages with the support of sta-
ble isotopes and AMS"C dating data. Information on sedimentary events since MIS3 of the last 50 000
years has been recorded in the core, and the highest Holocene sedimentation rate is as high as 13. 37
cm/ka. In MIS2, there may be lack of deposition due to decomposition of gas hydrate. Benthic foraminif-
era are present throughout the core. It is easy to distinguish dominant species. The abundance as well as
the diversity of the assemblage fluctuates significantly with time. Two stages of high surface productivity
in about 40 kaBP and 12~ 17 kaBP respectively are identified through the analysis of some species with
specific ecological significance, such as Uvigerina , Bulimina, Cibicidoidesat, combined with the proportion of
porcellaneous shells and variations in planktonic foraminiferal carbon isotopes. The strengthening of summer mon-
soon in 40 ka was supposed to have brought in a large amount of rainfall, and thus increased the land surface run-
off and paleo-productivity. The increase in terrigenous input contributed to the high paleo-productivity 12~17 ka.
Furthermore, the North Pacific Deep Water with low temperature, low oxygen content and high nutrient content,
may render stronger influence on the core as the winter monsoon enhanced.

Key words: foraminiferal assemblages; stable isotopes; paleo-productivity; paleo-environmental changes;
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