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Fig. 1 Map of the Scotia Sea showing Core DC-11 and marine circulation (modified from references [18—20])
SHW IR (47 3% ): B 21 BR P4 KU ; APFCIE (0 BE 2 ): Bt B 5 ACCUR (335 3k ): BI#R S Uit s SBACCUIK (4 HEZR ). P B S8 bl it ¥ 1 575 WG(H
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SHW (gray arrow): the dominant direction of the Southern Hemisphere Westerlies; APF (dotted blue line): the Antarctic Polar Front; ACC (yellow arrow): the

Antarctic Circumpolar Current; SBACC(gray dotted line): the Southern Boundary of the Antarctic Circumpolar Current; WSBW (red arrow): the Weddell Sea

Bottom Water; WSDW (brown arrow): the Weddell Sea Deep Water; WG (white arrows end to end): the Weddell Gyre; WSI (white fine dotted line) and SSI

(white coarse dotted line): the austral winter and summer sea ice limits, respectively; IA (hollow arrow): the Iceberg Alley. Light white dotted line is the section

of nutrients shown in Fig.2
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Fig. 2 Dissolved silica (a) and nitrate concentrations (b) near longitude 37°W (modified from reference [27])

LCDW: ZEM iR )27K T J2; UCDW: Sl iR J2 7K L SAMW: 7 R BB 257K s AATW: BEAI PR 7K AABW: HEARIJZ 7K
LCDW: Lower Circumpolar Deep Water; UCDW: Upper Circumpolar Deep Water; SAMW: Subantarctica Mode Water; AAIW: Antarctica Intermediate Wa-

ter; AABW: Antarctica Bottom Water
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Fig. 3 Lithologic stratigraphy and age model of Core DC-11
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Table 1 AMS"C data and adopted age controls of Core DC-11

T /em TR MCHE/cal a BP RIEJF H Pi4F i /cal a BP AT 1/ cal a BP
0 - - - 0
1~2 A LG 2 840+30 1 486142 150(1.5 cm)
20~21 A LG 404030 2924+157 2 056(20.5 cm)
46~47 A LG 5260430 4 522+177 4 663(46.5 cm)
132~134 A LG 12 660+40 13 239+131 13339(133 cm)
194~196 A LG 20 910+70 23 629+285 19 622*(195 cm)
224~226 A LG 25 400+100 28 141+312 25722%(222 cm)
254~256 ALK 30 810160 33 698+320 33 698(255 cm)

T *2RE I DC-1 LA REIL AR #2815 EDMLKGE Hi 2 LU AS B AG4EIE (93) .
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Fig. 4 Paleoproductivity and nutrient records of Core DC-11 and correlation analyses
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Paleoproductivity and its environmental constraints in the
Scotia Sea, Antarctica since 34 ka BP

Yang Chunli'?, Chen Zhihua'?, Xiao Wenshen®, Wang Xiangqin', JuMengshan',
Cui Yingchun', Huang Yuanhui', Tang Zheng'

(1. Key Laboratory of Marine Geology and Metallogeny, First Institute of Oceanology, Ministry of Natural Resources, Qingdao 266061,
China; 2. Laboratory for Marine Geology, Pilot National Laboratory for Marine Science and Technology (Qingdao), Qingdao 266061,
China; 3. State Key Laboratory of Marine Geology, Tongji University, Shanghai 200092, China)

Abstract: Paleoproductivity and environmental evolution since 34 ka BP in the southeastern Scotia Sea, Antarctica
were reconstructed by the chronological analyses of biogenic opal (BSiO,), organic nitrogen (N,,,), TFe,O; and or-

ganic nitrogen isotopes (8"°N,,,) in Core DC-11. Changes in BSiO, and N,,, contents are basically consistent with the

org
Antarctic temperature, being higher in warm times. §"°N,,, is coincident with the Antarctic sea ice, being greater and
reflecting enhanced nitrate utilization in surface water during cold periods. From Last Glacial, Last Deglaciation to
Holocene, paleoproductivity and environment changed significantly, and the millennial variability such as the Ant-
arctic Cold Reversal (ACR) is prominent in the study area. Sea ice plays an important role in correlations between
the climate, nutrients and paleoproductivity. The increase of sea ice during the glacial or cold periods caused
stronger stratification of surface waters, weaker upwelling of deep waters and their dissolved nutrients to the sur-
face ocean, and then resulted in enhanced nitrate utilization and lower paleoproductivity in surface water. Iron sup-
ply in the study area is sufficient in present-day and Holocene while it is excessive during Last Glacial and Last De-

glaciation due to more developed dust, which is obviously different from that in the Subantarctic Zone.

Key words: Antarctica; the Scotia Sea; paleoproductivity; nutrients; sea ice; stratification of surface waters


http://dx.doi.org/10.1038/nature12376
http://dx.doi.org/10.1038/nature04614
http://dx.doi.org/10.1016/j.quascirev.2016.01.023
http://dx.doi.org/10.1016/j.quascirev.2016.01.023
http://dx.doi.org/10.1038/nature02805
http://dx.doi.org/10.1038/nature01090
http://dx.doi.org/10.1038/424496a
http://dx.doi.org/10.1038/nature07770
http://dx.doi.org/10.1038/nature02494
http://dx.doi.org/10.1007/BF00568752

	1 引言
	2 区域背景
	3 样品与方法
	3.1 样品
	3.2 方法
	3.3 年代框架

	4 结果与讨论
	4.1 岩芯古生产力与营养盐记录
	4.1.1 古生产力记录
	4.1.2 铁记录
	4.1.3 δ15Norg营养盐记录

	4.2 3.4万年以来斯科舍海东南部古生产力及环境演化
	4.2.1 古生产力与环境演变历史
	4.2.2 环境对古生产力的综合制约


	5 结论

