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Abstract: Extracting tracer indicators from sediments is one of the effective ways to study the paleoenvironment and paleoclimate evolution in
the Western Pacific Warm Pool (WPWP), and the key is to accurately identify the source region of sediments. The sources of sediments in the
northern and western WPWP since the Quaternary have been studied using different source tracers, such as clay minerals, quartz, major
elements, REE and Sr-Nd isotope of clastic components. Results show that the sediments of the WPWP originate mainly from the Asian
continent and volcanic island arcs, and some originate from Australia and/or New Guinea. This paper systematically summarizes the sources and
tracing methods of sediments in the WPWP, points out the issues in the current researches, and puts forward the prospects for the identification
of sediment sources in the future.
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Fig.1 Map of ocean currents and potential provenance of Western Pacific Warm Pool

Yellow dots represent stations in the Western Pacific Warm Pool mentioned in this article. The solid red line represents the 28 °C isotherm. The surface flow

and bottom water trajectories """ are shown with white and blue arrows, respectively. The East Asian Winter Monsoon, Prevailing Westerlies and Australian

Winter Monsoon are shown with red, yellow, and purple arrows, respectively. Also shown are the sediment inputs from potential source areas with green

arrows. NEC: North Equatorial Current, NECC: North Equatorial Counter Current, SEC: South Equatorial Current, KC: Kuroshio Current, MC: Mindanao

Current, UCDW: Upper Circumpolar Deep Water, LCDW: Lower Circumpolar Deep Water, EAWM: East Asian Winter Monsoon, PW: Prevailing Westerlies,

AWM: Australian Winter Monsoon.
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Table I Core locations and palacoclimate proxies of the Western Pacific Warm Pool sites
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Table 2 Clay minerals composition of the Western Pacific Warm Pool and potential provenance

PRI % FEH % SRAT% AT/ % SR

67 3 20 10 [33]
67 3 19 11 [35]

DA PN
67 3 20 10 [36]
67 14 10 9 [34]
b R N 24 17 14 45 [28]
H LML 11 73 8 8 (7]
1 88 2 9 [31]

SN

1 86 4 9 [32]

E: FTYE EY O A Biscay (1965) HFRIEM,
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Fig.2 Ternary diagram of clay minerals in sediments from the
potential source areas of the Western Pacific Warm Pool
The potential source areas include Asian continent™~*!, Australia

continent !, New Guinea "', and Luzon Island ',
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of possible sources of the Western Pacific Warm Pool

The potential source areas include Taklimakan Desert'**!, Mongolian
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Table 3 Major elements composition of sediments in the Western Pacific Warm Pool and potential provenances %
Sio, TiO,  ALO; Fe,0; MnO MgO CaO Na,O K,0 P,0s LOI H,0 ZSHHk
N EE i 50.14 0.56 14.54 6.49 1.33 3.22 3.12 5.46 3.36 1.70 [48]
50.30 0.52 12.50 10.0 1.85 3.52 2.08 3.02  0.83 [48]
HAER T
51.28 0.41 7.88 5.41 0.75 2.46 14.48 1.57 0.47 [24]
PO MR b 2% 0.59 14.06 5.99 0.20 2.84 11.75 3.37 1.54  0.03 [10]
TWMRRE (34D 59.32 0.67 12.47 4.788  0.089  2.13 7.23 1.42 243 015 873 [49]
TR R ity =388 61.85 0.736  13.48 5253  0.097  2.05 4.63 1.30 257 013 7.11 [49]
BRE 57.00 0.77 18.53 7.13 0.15 2.16 6.15 3.58 0.92 1.15 1.99 125 [50]
0.71 16.37 7.55 0.27 3.02 8.84 2.93 1.62  0.22 [51]
HLAIE
73.73 0.53 13.81 2.87 0.11 0.64 2.325 3.34 2.51 0.15 [52]
WA 4995 046 1045 460 007 193 1337 051 239 0.1l [52]
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Table 4 REE composition of sediments in the Western Pacific Warm Pool and potential provenances 107
PUAC TR RIRPNS
PN e S B BRE BUJUANE ORI
o dezx EZ% A #At g s
La 19.0 102 75.9 433 156.62 94.79 44.37 32.31 35.47 13 11.09 1.26
Ce 21.3 67.6 413 58.5 100.68 95.26 41.83 64.57 57.59 27.5 22.71 2.28
Pr 4.58 29.8 19.8 12.8 373 28.84 12.58 8.16 9.05 4.1 2.784 0.36
Nd 20.3 123 86.3 56.4 168.8 115.44 51.66 28.14 32.04 18.4 11.96 1.57
Sm 4.52 28.6 18.1 133 37.68 27.61 11.84 5.70 6.62 4.53 3.02 0.39
Eu 1.21 7.15 4.64 3.35 8.16 6.73 2.92 1.12 1.35 1.4 0.94 0.10
Gd 5.04 32.6 22.1 14.7 40.42 28.97 12.96 5.11 6.18 4.89 3.27 0.51
Tb 0.89 4.81 3.32 2.24 6.74 4.38 1.94 0.79 0.95 0.73 0.53 0.08
Dy 522 29.9 21.9 13.7 39.49 26.61 11.99 4.57 5.53 4.34 3.39 0.47
Ho 1.11 6.15 4.79 2.72 9.02 53 243 0.93 1.12 0.95 0.72 0.10
Er 3.31 17.4 14.1 7.54 24.08 14.85 6.91 2.61 3.09 2.63 2.05 0.27
Tm 0.50 2.37 1.95 1.03 3.41 2.05 0.96 0.43 0.50 0.29 0.036
Yb 3.09 14.6 12.2 6.72 20.72 12.87 6.12 2.70 3.09 2.4 2.05 0.21
Lu 0.47 2.19 1.91 1.03 3.15 1.93 0.92 0.41 0.46 0.37 0.31 0.03
Y 39.9 186 175 70.8 334.81 144.37 68.28 29.17 34.23 28 21.05 3.60
E RPN [24] [48] [48] [24] [49] [49] [50] [51] [58]
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Fig.5 ¥Sr/*Sr vs ¢Nd (0) values of the detrital fraction of the Western Pacific Warm Pool sediments and potential source areas

The potential source areas include Chinese Loess Plateau ", northern Chinese deserts” ", western and central Chinese deserts”, eastern Chinese deserts'

38]
5

Australia continent'®, and volcanic materials'®*", Western Pacific Warm Pool data include the northern margin of the Western Pacific Warm Pool"*! and the

core area of the Western Pacific Warm Pool!

16]
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