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Fig.1 Study area and sampling stations
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Table 1 Trace metal contents in the surficial sediments of Prydz Bay and comparison to the other regions of the Southern Ocean

. Windmill Weddell North-west Ross Sea Terra Nova Bay Admiralty
o L% Potter Cove
Islands ¥ Sea Ross Sea FHEE X (Ross Sea) Bay®
Cu 7.9~75.6 13.5 38 4.0~12.5 11.6~33.4 / 73.4~156.3 47~84
Pb 6.7~39.0 / 8 0~4.1 4.7~19.8 15.3~27.7 2.3~5.5 3~11
Zn 32.8~96.6 70 78 6.8~1098.5 53~120 20..6~57.1 45.0~63.0 44~89
Cd 0.25~0.44 0.5 0.72 0.04~0.57 0.11~0.50 0.16~0.37 / 0.4~0.9
Cr 28.0~78.2 29.2 91 0.8~2.0 35~82 4.1~33.5 4.1~8.1 7~12
Co 5.1~17.8 4.9 / 0.4~1.7 / / / 16.9~22.4
Al% 1.26~3.22 3.20 3.01 / 3.49~5.62 5.10~6.28 / /
Fe % 1.31~3.30 1.59 3.20 / 2.13~5.76 0.68~2.16 0.52~2.14 4.96~5.48
Mn 158 ~638 387 464 28~131 372~1048 107~514 790~ 1130 /
EEPUN A3 [12] [15] [16] [20] [17] [18] [3,9]
H:a.Al Fe Mn HFE)ZE 0~1 cm EUITRYIT & E, HATCE N 1~3 em ZTUEY PS8 b.Cu . Pb . Zn Cd ., Cr FUIEHIHF CHK[ 3], Co . Fe
B SR U T SCER 9] o
2 LEZZT=ABRYUELEMNEYESIENENESR (£4I:pg/g)
Table 2 The average contents of trace metals in the three regions of Prydz Bay
TEIX. Cu Pb Zn Cd Co AL/ % Fe/% Mn BSi
Vi SUES 10.4 27.3 50.9 0.30 34.7 6.7 2.88 1.82 435 11.2
Rt 41X 24.0 11.1 59.0 0.33 38.0 6.0 1.87 1.47 210 44.6
it 9 TR VA 59.9 17.2 95.7 0.28 77.6 15.3 2.19 2.96 534 16.7
R3 LEASHETENNREBEENASTMEEE (£A.mg/m’ -y)
Table 3 Sedimentation and deposition fluxes of trace metals in Prydz Bay
X Cu Pb 7n cd Cr Co Al Fe Mn
KEH%: 0.34~0.55 0.86~1.68 1.5~2.5 0.012~0.015 1.2~1.9 0.22~0.36 1125~1 338 691 ~897 13~24
Fiti 481X 1.21~2.38 0.52~1.43 3.7~6.4 0.020~0.034 2.4~3.7 0.41~0.54 980~1 540 1 020~1 394 12~23
FESE R 2.55~4.37  0.96~1.03 5.5~5.6 0.015~0.017 4.4~4.5 0.75~1.02 1172~1 366 1513~1915 25~37
KADKE*  0.1x107° 0.23x10™* 0.13x107° 0.037x107° 0.18x107*  0.46x107* 0.15 0.10 0.001 7

Tee . RATUTRRARYE A B2 A e 1 7 R 5e o 3R S B 28 A58,
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Fig.2  Grain size characteristics
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Co 7EVKZR 1 25 1 ki 28 DX SE AN B 8, 177 76 fik B TR
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Table 4 Enrichment factors of the trace metals in the

surface sediments of Prydz Bay

Py VA Cu Ph Zn Cd Cr Co Fe Mn

1S-5 0.5 5.2 1.6 5.4 0.9 0.6 1.0 1.0
IS-7 0.7 5.0 2.6 5.1 1.4 0.9 1.1 1.2
1S-9 0.7 8.3 2.2 4.0 1.1 0.8 0.8 1.6
IS-10 0.5 8.6 2.2 4.2 1.1 0.8 0.9 1.3
IS-11 0.4 6.0 2.2 4.2 0.9 0.9 1.0 1.6
IS-21 0.5 4.3 1.8 3.5 0.7 0.6 0.7 1.2
P29 0.6 4.0 1.2 3.3 0.7 0.6 0.7 1.0
P2-14 1.7 4.3 2.8 7.3 1.3 0.9 1.0 0.9
P3-15 2.7 3.4 5.8 6.3 2.3 1.4 1.6 0.8
P3-16 2.9 3.6 5.0 9.5 2.3 1.3 1.3 0.9
P4-9 1.2 6.5 3.9 9.7 1.5 1.2 1.1 1.3
P4-11 3.4 3.7 6.4 8.7 2.8 1.6 1.8 1.2
P4-12 2.4 3.0 4.0 9.7 1.9 1.1 1.1 0.8
P4-13 2.1 2.5 3.4 7.3 1.6 1.0 1.1 0.8
P3-6 4.8 5.0 4.8 5.1 2.7 2.5 2.1 2.4
P3-9 33 5.4 5.5 5.2 3.2 2.1 1.9 1.8
2.4 ERSHH
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Fig.3 Component plot in rotated space
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Distribution and Sources of Trace Metals in the Surface
Sediments of Prydz Bay, Antarctica

SUN WeiPing' HU ChuanYu' HAN ZhengBing' WENG HuanXin®> CHEN JiYu'

(1. The Second Institute of Oceanography, SOA, Hangzhou 310012, China;
2. Zhejiang University, Hangzhou 310027, China)

PAN JianMing'

Abstract; Trace elements in marine sediment can be used to reflect anthropogenic influence on marine systems, to
trace the origin and transformation of the marine substances, to indicate sedimentary environment and early diagene-
sis, and even to reconstruct the global change of climate. However, studies of trace elements in marine sediments are
rarely reported from east Antarctica. In this case, sixteen surface sediments were collected during the 21" to 27" crui-
ses of Chinese Antarctic Expedition in order to investigate the distribution and source composition of trace elements in
the surface sediments from Prydz Bay and east Antarctica. Samples were analyzed using ICP-MS to determine the con-
tent of trace elements in the bay. Combined with biogenic silica and grain size of the sediments, the sources of trace
elements were discussed based on the enrichment factors and principle component analysis. The results show that the
trace metal contents range from 7.9 to 75.6 pg/g for Cu, from 6.7 to 39.0 pg/g for Pb, from 32.8 to 96.6 wg/g for
Zn, from 0.25 to 0.44 pg/g for Cd, from 28.0 to 78.2 pg/g for Cr, from 5.1 to 17.8 pg/g for Co, from 1.26% to
3.22% for Al, from 1.31% to 3.30% for Fe and from 158 to 638 pg/g for Mn. The metal contents in the surface sedi-
ments from Prydz Bay are comparable to those obtained from the other regions of the Southern Ocean. The contents of
Cu, Zn, Cr, Co, Fe and Mn are higher in the open sea and continental slope area; the contents of Al and Pb are
higher at the edge of Amery Ice Shelf; while the contents of Cd are higher in the continental shelf area. Pb, Zn, and
Cd are significantly enriched in all studied sites; no obvious enrichment is observed for Cu, Cr, Co, Fe and Mn from
ice shelf edge and continental shelf area; while all trace elements are variously enriched in the sediments from conti-
nental slope and open sea area. The main sources of the trace elements in Prydz Bay are mineral particles derived from
the erosion and weathering of the surrounding basement, and marine biological deposition. The trace metals at the
edge of the ice shelf and site of P2-9 are primarily from local sourced lithogenic inputs. The trace metals of Cu, Zn,
Cr. Co. Fe and Mn in the areas of continental shelf and deep sea are significantly influenced by biological input. The
trace element of Cd in the sediments from the bay is suggested to be mainly from biogenic sources, which is assimila-
ted by diatom through the uptake from the water column in the euphotic layer and settled down on the marine floor as-
sociated with biogenic silica in the body remains.

Key words: Trace metal; Biogenic source; Lithogenic source; Sediment; Antarctica



