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Fig. 1 Physiographic map of the Scotia Sea showing sample positions and marine circulation
(by references [2, 15—19])
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SHW (gray arrow): the dominant direction of the Southern Hemisphere Westerlies; PF (red dashed line): the Polar Front; ACC (red arrow): the Antarctic Cir-

cumpolar Current; CDW (pink arrow): the Circumpolar Deep Water; SBACC (pink dotted line): the Southern Boundary of the Antarctic Circumpolar Current;

WSBW (brown arrow): the Weddell Sea Bottom Water; WSDW (yellow arrow): the Weddell Sea Deep Water; WG (black dotted arrows): the Weddell Gyre;

WSI (white fine dotted line) and SSI (white thick dashed line): the austral winter and summer sea ice limits, respectively; IA (gray belt): the iceberg alley;

CoC (gray arrow): coastal current; (D South Shetland Islands; (2 Bransfield Strait; 3 South Scotia Ridge
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Fig.2 Concentration and characteristic parameters of rare
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®1 DC-UNETHITREE. HIEEFITEXEK (FLTHREE: <10°)

Table 1 Statistics and comparison for concentrations and characteristic parameters of rare earth elements (REE) in Core DC-11 (REE

concentrations: x107°)

. N LREEy/
b e La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu REE 6Ce JEu N
HREEy
DC-11%t /M 652 1424 162 619 124 043 1.16 020 122 024 073 0.11 076 0.13 3481 097 113 073
(n=64)
A 2788 59.68 675 2522 497 122 458 0.74 447 0.88 2.59 040 2.62 041 14079 1.08 1.77 L1l
REK 045 044 045 044 043 032 042 042 041 040 040 039 039 037 044 002 0.13 0.09
SEEIE S 1529 33.83  3.83 1475 291 0.79 2.67 044 2.65 053 152 024 1.56 025 8124 1.02 140 090
DC-IUAE 1 (,=09) 882 1981 224 870 174 055 1.62 027 1.65 033 097 0.5 101 0.17 4801 103 1.56 084
S BOFRIE
LD2 (n=3) 1486 32.66 3.83 1485 296 0.81 270 045 273 055 157 025 158 026 80.06 1.00 135 0.90
ACR (n=3) 1898 41.19 476 18.18 3.48 0.81 3.04 0.48 2.87 0.56 159 025 1.63 026 98.08 1.00 1.18 1.08
LDI (n=14) 1747 3889 4.40 17.10 338 093 3.14 051 3.13 0.62 1.77 028 1.83 029 9375 1.02 136 091
LGM (n=3) 25.17 5510 627 23.97 477 1.16 434 071 433 085 246 038 248 040 13238 1.01 120 0.94
LGl (n=12) 2509 5492 6.19 2342 457 1.09 412 0.67 402 079 229 036 232 037 13023 1.02 118 1.00
bl 1642 3600 492 2070 4.89 127 524 0.80 5.12 1.08 3.07 041 3.14 043 10349 093 1.17 0.6
WARMWERARTEAEPY 3820 7958 8.83 33.90 555 1.08 4.65 0.78 4.68 099 2.84 041 2.82 044 184.75 1.00  1.00
FATIFER 48.53 150.71 12.65 46.37 10.18 235 978 132 820 1.54 425 059 3.99 058 301.06 142 111 1.32
ﬁ%ﬁ?ﬁi(ﬂ _ 7)[27] . B . . B . . . . . . B . . . K . .
[ELEDERE R 577 821 671 156 0.404 1.78 1.69 0.998 0.859 27.98
ACCRFIA X
=T 1514 3214 4.02 1623 348 098 3.11 055 339 0.67 196 031 1.96 032 8425 096 143 0.2
BRI T 28.67 6124 7.8 2699 5.18 120 455 0.74 443 0.84 243 039 244 039 14669 098 1.18 0.88
T K YR (=6)2) . . . R . . . E X . . . E . . . . .
Ceiea 161 826 367 152 327 806 392 62 3296.12 166 253 154 222 1337.63 248 1.06 1.0l
ROGHETRAHIUEET 1910 49.00 535 20.80 4.09 0.85 345 048 2.64 049 130 — 1.11 0.5 108.81 1.12 1.06
i 874 2124 295 1340 331 112 282 052 325 0.63 1.80 028 178 029 62.13 097 178 0.57
LR - 102 874 2124295 1340 331 112 282 052 3.25 0.63 180 028 178 029 6213 097 L78 0.
REWMIETR (=4 3460 7715 775 3135 531 133 4.02 0.66 3.98 0.66 2.16 031 1.67 026 17121 1.08 136 1.65
LR+ (=7 2387 4934 650 2334 478 1.12 420 0.64 3.70 0.76 2.09 034 2.19 032 12320 091 1.I$ 1.05
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The data and references are shown in Table 1
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Sediment provenances and environmental changes in the southeastern
Scotia Sea, Antarctica, since the Last Glaciation

Feng Zongbao"?, Chen Zhihua"*, Yang Chunli’, Huang Yuanhui', Cui Yingchun*,
Tang Zheng"?, Liu Yanguang"?

(1. Key Laboratory of Marine Geology and Metallogeny, First Institute of Oceanography, Ministry of Natural Resources, Qingdao 266061,
China; 2. Laboratory for Marine Geology, Pilot National Laboratory of Marine Science and Technology (Qingdao), Qingdao 266061,
China; 3. First Exploration Team of Shandong Coalfield Geology Bureau, Qingdao 266500, China; 4. China Polar Research Center, Shang-
hai 200136, China)

Abstract: Rare earth elements (REE) and their relationships with biogenic silica (BSiO,), magnetic susceptibility,
Al,O, and Fe,O, in Core DC-11 were analyzed to reveal sediment provenances and transport history by iceberg-cur-
rent-atmosphere since 34 ka BP in the southeastern Scotia Sea, Antarctica. Temporal variation of REE is similar to
that of Al,O;, indicating they mainly occur in terrigenous detritus and BSiO, has obvious dilution effect on them.
Sediments with high REE concentration, flat shale-normalized pattern, weak positive Eu anomaly, and high
La,/Yby ratio during the last glacial period indicated they are transferred from the Weddell Sea and eroded from the
bordering lands with relatively old crust. The increases in magnetic susceptibility, AALO;, TFe,O,/Eu ratio indic-
ated an enhanced input of dust from South America during this period. In early Deglaciation (19.6—14.1 ka BP), in-
creasing Eu positive anomaly and lower La,/Yby ratio indicated the southern branch of Antarctic Circumpolar Cur-
rent (ACC) strengthened and contributed more sediments from the South Shetland Islands and Antarctic Peninsula
due to the southward shifts of oceanic fronts, while decreasing magnetic susceptibility, AAL,O;, TFe,O;/Eu ratios
showed rapid decrease in dust supply from South America. During the Antarctic Cold Reversal period (ACR,
14.1-12.9 ka BP), sediments from the South Shetland Islands and Antarctic Peninsula decreased sharply due to cold
condition and weakened ACC branch, the weakest Eu positive anomaly and highest La,/Yb, ratio indicated that the
sediments from the Weddell Sea dominated in the core again, and the peak of ice raft debris indicated ice rafting is
vital or dominant agent. In the late Deglaciation (12.9—11.7 ka BP), the return of ACC branch to the South Shetland
Islands and Antarctic Peninsula contributed more to the sediments in Core DC-11; in Holocene (11.7-0 ka BP), the
ACC branch in the area between the South Shetland Islands and Antarctic Peninsula was generally enhanced, and
its contribution to core sediments increased to be roughly equivalent to the amount of sediments from the Weddell

Sea.

Key words: Antarctic; Scotia Sea; rare earth elements; sediment provenances; environmental changes
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