IR NRS TR

MARINE GEOLOGY & QUATERNARY GEOLOGY

MIS 53 LISR Rl BB /R i A 7 JIRAL B il e X

I M, AR, X, FRB, B E, REG, FHRA

Productivity evolution in the antarctic Weddell Sea and its paleoceanographic implication since MIS 5
WANG Tong, HU Yihao, JIA Qi, GUO Jingteng, TANG Zheng, XIONG Zhifang, and LI Tiegang

TEZR L View online: https://doi.org/10.16562/j.cnki.0256-1492.2022112302

LT RGO H A R

Articles you may be interested in

IR 2 i SR A BT 2R OB B BR A PR I B P S
Sedimentary gochemical characteristics of the Redox—sensitive elements in Ross Sea, Antarctica: Implications for paleoceanography

TETEHL T 555 D20 H . 2018, 38(5): 112
VYRR 26 7 Akl A ™ ) AR AR R A0 A BEE

Variations of primary productivity in the western Philippine Sea in the past 260000 years:evidence from coccolith

TR AR DU 20 H R . 2019, 39(3): 113
RUGACFRI MG AEMIS 614 TR i 2 A% 20 K ol PR3 i £k

Sedimentary stratigraphic framework and palaecoenvironmental evolution of the northern outer shelf of East China Sea since MIS 6

TR LTS 26 PO 20 MR 2019, 39(6): 124
B _E TR X 25 1 9004 IRF A 7 J1id )

A 1 900-year record of marine productivity in the upwelling area of east continental shelf of Hainan Island, South China Sea

TR M 552 P 28 HB 5. 2020, 40(5): 97
140kaBP LA B 1 VY R &b U052 e DX OB i B H g P oA B A2 4k

Sediment records and their paleoceanographic implications in the upwelling area of the southwestern South China Sea during the last

140, 000 years
TETEHL T 545 40 H . 2019, 39(2): 123

ARINR AN IR A MIS 121 IR ) ORI A2 4k . TODP U1474fL%5 4 Hric %
Provenance and climatic changes of the Natal Valley, Southeastern Africa since MIS12: the clay minerals records from Hole U1474,

10DP361
TRRE TS 25 DU 20 TR 2021, 41(4): 142



http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2022112302
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2018.05.011
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2018052301
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2019052901
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2019092502
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2018031601
http://www.jhydz.com.cn/article/doi/10.16562/j.cnki.0256-1492.2021042001

ISSN 0256-1492 W RS 5 U4 R 4385 55 3 1
CN 37-1117/P MARINE GEOLOGY & QUATERNARY GEOLOGY Vol.43, No.3

T, BAZ5E, BIAF, S MIS 5 U1 UK B A AR o g A 7 7 18 A R T i P S (9] R B 5 T A MR, 2023, 43(3): 144-156.
WANG Tong, HU Yihao, JIA Qi, et al. Productivity evolution in the antarctic Weddell Sea and its paleoceanographic implication since MIS 5[J].

Marine Geology & Quaternary Geology, 2023, 43(3): 144-156.

MIS 5 BAL LSRR B EREE T IE REEH G EE N
CHZE EAFER EL, A B %N

1. AR GEUR TR A — e PR AT SO, T M IR S AT A T T S R %, B 266061
2. U5 L1y S 2 VA i M G R S PR DI RE S M &, I 266237

WE: G RFAXRALZEMBE S E (pCO,) vk & AL 04 AT LAY, ok Ay A 2 P ) B4 48 7 04 2R 30 0 38 K 0L,
355t CO, 093 45, AR T A £ = 1 I & aF CO, 9 B 52 4k 45 B ik A B vk 0 K AL pCO, # Ak . B AR, MK Z IR HL A 2L M 89
XHEZBEAP AP P HRFTELHRFTZERXRZAGEF RN IE, BIRBRYESTEREOLLETEAT MIS
SHARBMBERE (ART) AFhHk, ERET, ARBERELEFTHZAES (MIS5F3 ) FH.4H (MIS
47422 1) Ak ok A = AR AR %F’M&é’]kﬁ}]«;@%i% KEREFARFIERENORFLER FAMEF AL R,
FAET RS LA BT A A RNEER, T, BT E A ARKE LB AR Y 0 R X 09k, LB RE
2@ A B Ao i ok R 4 18 AL Yo R AR B R L, B R B IR S RN R B T A A, RAIR S MIS S Bk A RiAEA
JFER IR kI E e R B A R B AR RS R IR BRI B AR TL T CO, 8 AT 5 B AR T AR TR T MIS S Bk K A&
pCO, FA R ke @ fe KA Y, AT R HIET Lik dy KiEA % KA pCO, kMt mAUHI R HLAG & 280, Ry K E AR
AEEPREEEAE,
LRI AR E G B ; KA pCOy; ARG BRI ok ; B R da R F dm
& 5> HKS:P736.2 XHkFRIRED: A DOI: 10.16562/j.cnki.0256-1492.2022112302

Productivity evolution in the antarctic Weddell Sea and its paleoceanographic implication since MIS 5
WANG Tong', HU Yihao', JIA Qi', GUO Jingteng', TANG Zheng', XIONG Zhifang'?, LI Tiegang'?
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2. Laboratory for Marine Geology, Laoshan Laboratory, Qingdao 266237, China

Abstract: The latest hypothesis on the mechanism of glacial/interglacial variation in atmospheric partial pressure of carbon dioxide (pCO,_;1n)
in the Southern Ocean suggests that the decrease of pCO,_ ., during glaciation can be satisfactorily explained by CO, sequestration via the
reduced deep ventilation indicated by the decrease in the Antarctic zone productivity, and the CO, fixation by the increase in the subantarctic
zone productivity. Obviously, verifying the mirror-image relation between productivity evolution in the Antarctic zone and the subantarctic zone
in glacial cycles is the key to examine this hypothesis. The productivity evolution in the Weddell Sea (in Antarctic Zone) since MIS 5 was
reconstructed based on the biogenic opal content from sediment cores. The results indicate that the productivity in the Weddell Sea showed
glacial-interglacial variations, with high productivity during warm periods (MIS 5 and 3) and low productivity during cold periods (MIS 4 and
2), and a long-term decreasing trend was also observed. By combining our productivity records with those of other areas in the Southern Ocean,
the mirror-image model of productivity evolution in the Antarctic and subantarctic zones was confirmed. Furthermore, comparison between the
productivity records and potential environmental influence factors indicated that the meridional movement of Westerlies as well as the
expansion and retreat of sea ice controlled the nutrient availability from deep water into surface by affecting deep convection, and ultimately
drove glacial-interglacial and long-term variations of productivity in the Weddell Sea since MIS 5. The sequestration and release of CO, due to
variation of deep convection in the Weddell Sea probably contributed to the long-term trend and glacial-interglacial cycles of pCO,_,,, since

MIS 5. This research confirms that the above hypothesis about the mechanism for glacial-interglacial pCO,_,,, cycles in the Southern Ocean is
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reasonable, indicating that the Southern Ocean plays an important role in global climate evolution.

Key words: biogenic opal; pCO,_,,; deep ocean ventilation; sea ice; Westerlies; Antarctic Zone
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Fig.1 Map of the Antarctic Weddell Sea showing core location, ocean circulation and water masses, and dissolved-silicate concentrations

a: the sites involved in the comparison of productivity models; b: location of Site D5-12 and ocean circulation; c: silicate concentration section along 39° W.
The red stars indicate the sampling location, red dotted line indicates the location of the section of silicate concentrations shown in Fig.lc. Figure 1a is based on

the Mercator projection.
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Core D5-12, e: linear sedimentation rate of Core D5-12. The red dots in Figures b and ¢ represent age control points, the horizontal dashed line in Figure e

indicates the mean linear sedimentation rate.
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