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Fig. 1. The location of Amanda Bay in East Antarctica and the
sampling sites EPI and PI
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Table 1. Concentration of elements in the sediments of EPI core

R/ em TN/ % TC/ % TP/ % Hg/ppb Se/ppm Cu/ppm Zn/ppm Ph/ppm
1 4.4 41.8 0.34 61.0 1.49 6.5 40.9 5.0
2 5.0 49.4 0.23 62.0 2.64 21.5 54.7 15.5
3 7.4 70.7 0.27 49.0 2.22 49 70.5 16.0
4 4.4 47.8 0.27 46.8 2.12 38.6 86.1 19.2
5 6.0 63.4 0.29 45.4 2.35 30 89.4 20.5
6 4.3 50.7 0.25 39.2 1.78 33.2 96.3 21.8
7 6.2 65.6 0.29 54.2 2.31 24.9 93.9 21.2
8 5.5 58.4 0.36 67.6 2.56 27.1 111.8 20.2
9 5.8 59.1 0.30 54.6 3.33 31.9 107.4 25.9
10 5.0 50.2 0.26 45.4 3.32 31.7 125.2 15.2
11 5.3 55.2 0.30 51.0 3.20 32.9 106. 6 20.0
12 4.3 43.5 0.28 58.2 3.73 34.6 129.9 24.2
13 5.1 50.0 0.32 71.8 4.51 48.2 188.0 24.6
14 6.0 67.2 0.29 59.6 3.96 56.7 271.8 23.2
15 2.6 30.1 0.31 57.8 3.53 54.6 256.6 22.9
16 3.5 41.1 0.33 54.0 2.77 43.6 274.8 24.4
17 3.3 38.3 0.29 65.8 3.31 35.9 243.0 28.5
18 0.1 0.1 0.31 39.6 1.62 35.8 292.7 28.9

PR 0.1—7.4 0.1—70.7 0.23—0.36  39.2—71.8 1.49—4.51 6.5—56.7 40.9—292.7 5.0—28.9
PIE 4.7 49.0 0.29 54.6 2.82 35.8 146.6 21.0
ES 3= 0.1 0.4 0.21 22.8 0.11 17.3 161.9 34.3
FiR 8.7 76.3 0.16 116.6 1.97 3.3 26.4 37.3
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Table 2. Concentration of elements in the sediments of PI core
R/ cm TN/ % TC/ % TP/ % Hg/ppb Se/ppm Cu/ppm Zn/ppm Pb/ppm
0.5 3.1 16.4 1.4 301 5.0 20.1 370 27.2
1.0 1.3 6.9 0.6 169 2.7 11.3 222 38.8
1.5 0.9 5.4 1.1 154 3.7 12.5 283 35.4
2.0 1.1 7.0 0.9 186 4.4 15.3 355 34.1
2.5 2.6 16.8 3.2 298 8.1 23.4 583 16.7
3.0 2.3 14.3 4.1 280 7.2 18.3 492 21.2
3.5 2.3 14.6 3.2 217 7.0 16.5 396 19.1
4.0 2.3 15.0 2.2 247 6.9 18.3 464 24.5
4.5 2.0 13.6 1.9 246 7.6 19.3 499 27.8
5.5 1.4 9.4 1.4 188 5.9 15.0 377 29.3
6.5 1.5 9.4 2.0 216 6.7 16.8 442 25.5
7.5 0.8 5.4 1.0 110 3.8 8.7 246 30.3
8.0 1.7 11.3 1.3 208 6.2 16.0 449 27.2
8.5 3.3 21.6 2.6 340 14.3 32.9 950 17.6
9.0 3.7 23.2 3.0 339 13.0 33.3 984 17.3
10.0 3.9 23.4 3.0 356 13.1 32.9 1000 15.9
11.0 4.2 23.2 5.6 376 16.1 33.4 1345 13.6
12.0 5.9 30.7 5.2 524 19.8 41.8 1501 7.9
13.0 6.0 26.7 3.7 536 18.0 38.7 1197 23.2
14.0 3.7 15.4 2.2 331 13.5 22.2 886 23.1
0 0.8—6.0 5.4—30.7 0.6—5.6 110—536 2.7—19.8 8.7—41.8 222—1501 7.9—38.8
HE 2.7 15.5 2.5 281 9.1 22.3 652 23.8
5 0.1 0.4 0.21 22.8 0.11 17.3 161.9 34.3
®3 EPIEHTRREZEREXSHER
Table 3. Correlation analysis on the elemental concentrations in EPI sediments
TN TC TP Hg Se Cu Zn Pb

TN 1

TC 0.981 " 1

TP -0.169 -0.176 1

Hg 0.181 0. 161 0.433 1

Se 0.164 0.186 0. 066 0.554* 1

Cu -0.046 0.018 -0.039 0.007 0.552* 1

Zn -0.613™ -0.537" 0.313 0.090 0.380 0.643 " 1

Pb -0.387 -0.301 0. 065 -0.009 0.399 0.549 * 0.695* 1

7P <0.01 K FREAME, *P<0.05 KFFRBEME
=
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Table 4. Correlation analysis on the elemental concentrations in Pl sediments

TN TC TP Se Cu 7n Pb
TN 1
TC 0.959 ** 1
TP 0.770 ** 0.818 ** 1
Hg 0.986 ** 0.949 ** 0.772* 1
Se 0.941* 0.926 ** 0.800 ** 0.930 ** 1
Cu 0.943 * 0.972** 0.776 ** 0.949 ** 0.955** 1
Zn 0.925** 0.922** 0.823* 0.912* 0.984 ** 0.957 ** 1
Pb -0.757* —0.864* ~0.886 —0.741* ~0.804 ** —0.806 ** ~0.808 ** 1
P <0.01 KT REHRE
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Fig.2. Comparison of mean concentration of elements in the sediments of EPI and PI
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GEOCHEMICAL ANALYSIS TO DETERMINE THE SOURCES OF LAKE
SEDIMENTS FROM AMANDA BAY, EAST ANTARCTICA

Huang Tao, Sun Liguang

(Institute of Polar Environment, School of Earth and Space Sciences, University of Science and Technology of China, Hefei 230026, China)

Abstract

Two short lake sediment cores, EPI and PI, were collected at N Island, Amanda Bay, East Antarctica, during
the 2007—2008 seasons. The lithology and sedimentology of the EPI profile indicated a predominance of peat de-
posit. The PI sediments were composed of black mud, contained many penguin feathers and bones, and had a
strong and unpleasant smell of penguin guano. Elemental concentrations in the sediments of the EPI and PI cores,
local bedrock, and lake algae, were analyzed. The results indicated that elemental concentrations in the sediments
of the EPI core were primarily derived from bedrock and lake algae. The abundance of total carbon (TC) , total ni-
trogen (TN) , total phosphorus (TP), Cu, Zn, Hg, and Se in the Pl core sediments was much higher than that in
local bedrock, suggesting that the sediments were mainly composed of emperor penguin guano, while the element
Pb was derived from the geochemical background. This study demonstrates that emperor penguins transport marine-
derived nutrients and heavy metal pollutants into lake ecosystems.

Key words Amanda Bay, emperor penguin, guano, lake sediment, geochemical analysis, East Antarctica



