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Fig. 1 Geographic map showing sampling sites, topography. current and circulation system, and

seasonal sea ice limits of the study area
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1 ( : X107°)

Table 1 REE concentrations of surface sediments in the study area and associated reference data(concentration unit; X107 6)

LREE/
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu REE 8Ce* BEu*
HREE

1 ANT24-N08-1 12.41 26.84 4.00 17.34 4.02 1.28 3.55 0.62 3.76 0.73 2.07 0.31 2.01 0.34 79.28 4.92 0.93 1.46
2 ANT28-D1-03 15.60 33.28 4.49 18.23 3.94 1.18 3.63 0.63 3.88 0.76 2.17 0.33 2.17 0.35 90.64 5.52 0.97 1.34
3 ANT28-D1-07 13.90 30.39 3.99 16.26 3.64 1.04 3.20 0.58 3.58 0.68 1.97 0.30 2.02 0.33 81.88 5.46 1.00 1.30
4 ANT28-D1-09 14.83 32.16 4.40 18.41 4.19 1.33 3.83 0.68 4.26 0.81 2.36 0.37 2.42 0.40 90.45 4.98 0.97 1.42
5 ANT28-D2-04 13.76 29.89 4.26 18.29 4.45 1.37 4.23 0.80 5.30 1.03 3.03 0.45 2.96 0.48 90.28 3.94 0.95 1.35
6 ANT28-D3-05 36.17 77.81 9.01 33.85 6.50 1.40 5.50 0.88 5.10 0.95 2.79 0.43 2.75 0.44 183.60 8.74 1.05 1.00
7 ANT28-D3-07 35.06 72.13 8.93 32.97 6.27 1.36 5.53 0.89 5.25 0.99 2.84 0.44 2.73 0.45 175.84 8.20 0.99 0.99
8 ANT28-D4-02 20.74 45.95 5.48 21.23 4.58 1.19 4.05 0.69 4.02 0.79 2.34 0.36 2.34 0.38 114.14 6.62 1.05 1.18
9 ANT28-D4-03 9.63 20.15 2.70 10.89 2.58 0.86 2.57 0.50 3.34 0.66 1.94 0.30 1.94 0.32 58.37 4.05 0.96 1.44
10 ANT28-D4-09 25.19 53.35 6.43 23.75 4.54 1.11 4.09 0.67 4.09 0.77 2.22 0.35 2.28 0.37 129.22 7.70 1.02 1.10
11 ANT28-D5-02 17.99 39.15 4.69 17.77 3.47 0.85 3.04 0.48 2.99 0.54 1.59 0.24 1.55 0.25 94.60 7.85 1.04 1.12
12 ANT28-D5-03 19.74 41.81 5.04 18.81 3.71 0.87 3.30 0.54 3.26 0.61 1.79 0.28 1.76 0.29 101.82 7.61 1.02 1.07
13 ANT28-D5-04 11.24 23.79 2.95 11.19 2.24 0.58 2.04 0.35 2.05 0.39 1.14 0.17 1.15 0.19 59.47 6.94 1.01 1.16
14 ANT28-D5-05 9.38 19.42 2.46 9.45 1.89 0.51 1..71 0.30 1.83 0.35 1.03 0.16 1.03 0.17 49.67 6.55 0.99 1.20
15 ANT28-D5-06 12.55 26.18 3.23 12.28 2.46 0.63 2.14 0.35 2.15 0.40 1.17 0.18 1.19 0.19 65.11 7.37 1.00 1.18
16 ANT28-D5-07 10.30 21.38 2.62 9.81 1.96 0.49 1.72 0.29 1.81 0.36 1.05 0.17 1.09 0.18 53.23 6.99 1.00 1.15
17 ANT28-D5-09 19.25 40.45 4.73 18.32 3.65 0.92 3.37 0.60 3.86 0.76 2.19 0.36 2.24 0.36 101.05 6.35 1.03 1.13
18 ANT30-D1-04 17.18 33.46 4.22 18.30 3.93 1.12 3.32 0.56 3.38 0.70 2.12 0.30 1.89 0.33 90.81 6.21 0.96 1.33
19 ANT30-D1-07 12.03 23.91 3.14 14.04 3.14 0.96 2.72 0.48 2.95 0.62 1.8 0.26 1.73 0.29 68.13 5.24 0.95 1.41
20 ANT30-D2-03 18.49 36.40 4.42 18.66 3.85 1.06 3.38 0.57 3.37 0.70 2.12 0.30 1.96 0.33 95.61 6.51 0.98 1.26
21 ANT30-D2-04 13.35 25.82 3.33 14.72 3.34 1.01 3.01 0.54 3.36 0.71 2.14 0.30 1.93 0.34 73.90 4.99 0.94 1.36
22 ANT30-D2-05 34.13 62.44 7.00 26.11 4.57 0.93 3.81 0.55 2.98 0.60 1.81 0.25 1.57 0.26 147.01 11.43 0.98 0.96
23 ANT30-D2-06 12.20 23.88 3.13 13.70 2.95 0.92 2.53 0.43 2.64 0.54 1.59 0.23 1.51 0.25 66.50 5.84 0.94 1.44
24 ANT30-D2-10 19.29 36.47 4.42 17.86 3.43 0.86 2.96 0.46 2.69 0.54 1.63 0.24 1.55 0.26 92.66 7.97 0.96 1.16
25 ANT30-D3-03 17.92 32.95 4.00 16.62 3.43 1.02 3.00 0.50 2.89 0.59 1.73 0.24 1.53 0.26 86.68 7.07 0.95 1.36
26 ANT30-D5-04 10.29 19.32 2.39 9.96 1.94 0.53 1.64 0.27 1.60 0.33 0.98 0.14 0.92 0.16 50.47 7.36 0.95 1.27
27 ANT30-D5-05 9.29 17.06 2.16 8.80 1.77 0.51 1.54 0.26 1.54 0.32 0.99 0.14 0.93 0.16 45.47 6.73 0.93 1.32
28 ANT30-D5-06 9.93 17.88 2.24 9.11 1.85 0.58 1.61 0.28 1.62 0.34 1.04 0.15 1.02 0.17 47.82 6.68 0.92 1.44

29 ANT30-D5-08 20.88 42.92 4.62 19.15 3.93

—_

.00 3.41 0.56 3.29 0.67 2.01 0.29 1.85 0.31 104.89 7.47 1.06 1.17

30 ANT30-DA-01 21.33 41.84 4.97 20.09 4,09 1.01 3.52 0.58 3.51 0.71 2.20 0.31 2.09 0.35 106.60 7.03 0.99 1.14

31 ANT30-DA-02 20.68 40.51 4.82 19.92 3.88 1.07 3.30 0.53 3.18 0.66 1.98 0.29 1.83 0.32 102.97 7.52 0.99 1.28
32 Szt 20.88 45.41 5.89 20.38 4.56 0.98 3.57 0.60 3.37 0.71 2.07 0.32 2.15 0.35 111.24 7.47 1.00 1.04
33 S5t 13.33 25.80 4.03 15.24 3.92 1.11 3.54 0.59 3.58 0.77 2.18 0.34 2.08 0.34 76.85 4.73 0.86 1.28
34 S23k3 19.67 40.59 5.64 20.82 4.99 1.29 4.21 0.68 4.07 0.86 2.43 0.38 2.40 0.39 108.42 6.03 0.94 1.21
35 S3*[22] 17.80 35.80 5.36 25.90 5.89 1.70 6.35 0.88 5.62 1.16 3.39 0.50 3.19 0.50 114.04 4.28 0.89 1.19
36 Sy *[22] 13.50 30.00 3.84 15.90 3.65 0.88 3.49 0.54 3.13 0.76 1.87 0.28 2.11 0.26 80.21 5.45 1.02 1.06

Min  9.29 17.06 2.16 8.80 1.77 0.49 1.54 0.26 1.54 0.32 0.98 0.14 0.92 0.16 45.47 3.94 0.85 0.96
Max 36.17 77.81 9.01 33.85 6.50 1.70 6.35 0.89 5.62 1.16 3.39 0.50 3.19 0.50 183.60 11.43 1.06 1.46
(n=36. ) Av  17.22 35.18 4.42 17.61 3.70 0.99 3.29 0.55 3.31 0.66 1.94 0.29 1.89 0.31 91.36 6.55 0.98 1.23

Cv 0.40 0.40 0.37 0.34 0.32 0.29 0.33 0.30 0.31 0.31 0.30 0.31 0.30 0.29 0.35 0.23 0.05 0.11
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Fig. 7 REE-based provenance divisions of the study area

(The division boundaries are denoted as red dashed lines; other signals and notes are the same as in Fig. 1)
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RARE EARTH ELEMENTS IN THE OFFSHORE SURFACE SEDIMENTS
OF THE NORTHEASTERN ANTARCTIC PENINSULA AND
THEIR IMPLICATIONS FOR PROVENANCE

CHEN Zhihua', HUANG Yuanhui', TANG Zheng'., WANG Haozhuang', GE Shulan',
FANG Xisheng', HAN Xibin’, WANG Aijun’, WU Li', ZHU Zhimin®
(1. First Institute of Oceanography, State Oceanic Administration; Key Laboratory of Marine Sedimentology &. Environmental Geology.
State Oceanic Administration, Qingdao 266061; 2. Second Institute of Oceanography, State Oceanic Administration, Hangzhou 310012;

3. Third Institute of Oceanography, State Oceanic Administration, Xiamen 361005; 4. Tongji University, Shanghai 200092)

Abstract: Chemical analyses for rare earth elements have been carried out for a total of 36 samples taken
from the surface sediments off the northeastern Antarctic Peninsula in order to study the the sources of
sedimens. Data show that the REE concentrations of surface sediments, which ranges within 45, 47 ~
183. 60X10"° and is 91. 36 X 10 ° on average, increase with fine-grained materials dominated by clay and
decrease with biogenic silica. In the areas to the west of the line from the Joinville Island to the Elephant
Island, including the Bransfield Strait and the shelf/slope of the South Shetland Islands, surface sediments
are characterized by low REE concentrations, HREE enrichments, positive europium anomalies (§Eu) rel-
ative to global shale average, and larger Sm/Nd molecular ratios, indicating that they were mainly derived
from the South Shetland Islands where the Mesozoic/Cenozoic, in particular the Holocene volcanisms were
active. In the eastern area, including the Powell Basin, the South Orkney Islands shelf and the South Sco-
tia Ridge, the sediments have similar flat shalenormalized REE patterns, elevated LREE, weak positive
europium anomalies (§Eu) and smaller Sm/Nd molecular ratios while REE concentrations are controlled by
clay and biogenic silica as well. It is inferred that the terrigenous components are derived mainly from the
western and southern Weddell Sea, and secondarily from the South Orkney Islands, the South Scotia Ridge
and the South Shetland Islands by ice-rafting and current transport.

Key words: rare earth elements; surface sediments; sediment provenances; Antarctic Peninsula



