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The geochemical characteristics of the surface sediments in the New Britain Trench of the Western Pacific O-
cean and their implications for provenance
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Abstract : Most of the world trenches belongs to the hadal zone, the deepest part of the earth. The sources of sediments in the
trenches are always different due to the difference in geographic location. topography, climate and others. In order to fur-
ther understand the composition and sources of sediments in hadal trenches, the New British Trench, which is close to land,
is chosen as the research object of this paper. By analyzing the geochemical characteristics of the bottom sediments of the
trench, we studied the sources of sediments in different depths and regions of the trench. It is found that the bottom sedi-
ments of the New Britain Trench shaped like a reversed V are mainly derived from the surrounding volcanogenic materials,
no matter they are located in the bathyal zone, abyssal zone, or even hadal zone. However, the materials in the western part
of the reversed V shaped trench are rather different from those in its east. The western part of the New British Trench is
mainly affected by volcanogenic materials from the Rabaul Volcano in the east of the New Britain Island, the northern part
volcanoes of the New Britain Island, and the Solomon Islands,and the proportion of volcanogenic materials is the highest in
the northeast stations from the northern part volcanoes of the New Britain Island. Compared to the western part, the eastern
part of the New British Trench is more strongly affected by the TLTF volcanic chain (volcanoes Tabar-Lihir-Tanga-Feni) . It
is believed that the different sources of the New British Trench are related to the complex ocean currents between the west-

ern part and the eastern part of the trench. Furthermore. the bottom (the deepest) of the western part of the trench is dom-
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inated by river sediments but less influenced by volcanogenic materials.

Key words: New Britain Trench; major elements; trace elements; rare earth elements; sediment provenances
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Fig.1 Environmental setting and location of study sites in the New Britain Trench and adjacent area

A.The distribution of Hadal Trench in the west Pacific Ocean;

B. Environmental setting in the New Britain Trench; C. The location of surface sediments sampling sites
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Table 1 Locations of surface sediment samples in the New Britain Trench

B A Z P S KR/ m 7 s [
GCo1 149°45.53'E 6°40.84'S 4524 VG % 5 2016
GC02 149°45.46'E 6°36.89'S 3908 V4 32 2016
BCO1 149°45.48'E 6°36.83'S 3900 B3 2016
NBTO1 152°24.67'E 5°53.08'S 8225 G S U 38 Bl 2017
NBT02 152°43.01'E 6°19.99'S 4675 V4 S 2017
NBT03 152°33.89'E 6°06.10'S 5925 L7 2017
NBTO05 152°21.17'E 5°24.06'S 3826 TG 32 5 3 2017
NBT06 153°44.79'E 6°19.21'S 8931 IR 32 M Ve Bl 2017
NBTO07 154°32.29'E 6°14.49'S 1553 R Y 2017
NBT09 153°30.15'E 6°30.17'S 5653 IR 3T YE 2017
NBT10 153°11.54'E 6°48.40'S 4639 RIS 2017
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Fig.2 Major element distribution patterns of surface sediments in the western part (A) and the eastern part (B)

of the New Britain Trench and their possible sources (C)

x2 HAIHBAERBNRERRYEETEE

Table 2 The major element contents for surface sediments in the New Britain Trench %
[ E R Na; O MgO Al; O3 P, 05 K;0O CaO TiO, MnO Fe, Oy
GC01-1 2.26 3.08 16.47 0.21 1.20 4.77 0.78 0.24 8.27
GC01-3 1.84 3.16 16.24 0.16 1.23 6.87 0.80 0.15 8.57
GCo2-1 4.04 2.29 14.54 0.17 1.20 6.78 0.62 0.37 6.43
GC02-3 4.91 2.36 14.45 0.16 1.23 6.62 0.60 0.35 6.39
BCO1-1 5.13 2.53 14.18 0.17 1.15 7.56 0.62 0.26 6.84
BCo1-2 4.95 2.48 14.38 0.18 1.14 7.74 0.62 0.24 6.69
BC01-5 4.48 2.38 14.47 0.17 1.16 7.61 0.62 0.28 6.67
NBTO01-1 4.17 5.68 15.17 0.20 1.73 3.92 0.98 0.21 10.06




16 TV 1 5T 5 55 10 22 b 2019 4F 6
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BE & Na; O MgO AL O; P, 0; K20 CaO TiO, MnO Fe, O
NBTO01-2 4.34 5.68 15.10 0.20 1.70 3.44 0.98 0.16 10.02
NBTO01-3 3.71 5.33 15.09 0.20 1.61 4.37 0.98 0.15 9.59
NBT02-1 4.93 2.40 15.78 0.22 1.95 4.20 0.57 0.21 5.64
NBT02-2 4.61 2.46 15.88 0.22 1.88 4.17 0.59 0.21 5.92
NBT02-3 4.37 2.58 15.95 0.23 1.81 4.17 0.61 0.23 6.13
NBT03-1 4.54 3.16 16.33 0.22 1.53 3.64 0.76 0.31 7.88
NBT03-2 4.25 3.16 16.27 0.22 1.54 3.61 0.77 0.33 7.95
NBT03-3 3.99 3.08 16.57 0.21 1.55 3.49 0.78 0.33 7.88
NBTO05-1 3.58 2.93 13.35 0.15 0.82 13.45 0.77 0.23 7.44
NBT05-2 3.19 3.11 14.11 0.16 0.88 11.90 0.83 0.36 7.90
NBT05-3 3.22 3.27 15.68 0.17 0.92 10.25 0.87 0.61 8.67
NBTO06-1 4.72 3.30 16.06 0.26 1.95 5.98 0.73 0.21 7.34
NBT06-2 4.79 3.31 16.34 0.25 1.99 5.86 0.76 0.22 7.27
NBT06-3 4.81 3.49 16.48 0.25 1.95 4.80 0.77 0.21 7.74
NBTO07-1 4.07 2.46 14.62 0.24 1.47 11.79 0.62 0.14 6.62
NBTO07-2 4.55 2.31 14.38 0.23 1.56 11.85 0.56 0.14 5.68
NBTO07-3 3.96 2.19 14.15 0.24 1.54 11.92 0.54 0.13 5.57
NBT09-1 4.69 3.09 16.31 0.23 1.81 2.78 0.76 0.36 7.68
NBT09-2 4.39 3.06 16.23 0.23 1.81 2.81 0.77 0.27 7.78
NBT09-3 4.21 2.98 16.50 0.20 1.74 3.01 0.74 0.35 7.81
NBT10-1 4.93 2.43 15.62 0.24 2.04 4.36 0.53 0.20 5.48
NBT10-2 4.92 2.33 15.76 0.23 2.13 3.96 0.53 0.21 5.47
NBT10-3 4.53 2.23 14.89 0.20 1.95 3.83 0.50 0.18 4.88
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Fig.3

Trace elemental spider diagram of surface sediments in the western part (A) and the eastern part (B)

of the New Britain Trench and their possible sources (C)
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Table 3 The trace element contents for surface sediments in the New Britain Trench 10°°

% Cs Rb Ba Th U Ta Nb Pb Sr Zr HI Y Sc
GCo1-1 1.35 25.1 333 1.60 0.96 0.19 2.56 26.0 277 81.0 2.25 22.0 22.5
GC01-3 1.51 25.9 377 1.86 1.06 0.20 2.92 13.3 327 88.5 2.43 24.1 25.1
GC02-1 1.01 21.9 313 1.14 0.80 0.14 1.98 8.97 346 79.1 2.10 21.3 21.3
GC02-3 0.95 20.6 308 1.10 0.78 0.21 1.83 8.28 335 75.1 2.00 20.6 19.5
BCO1-1 0.96 18.7 309 1.12 0.80 0.26 1.93 8.20 357 72.5 1.98 20.6 21.5
BCo1-2 0.90 18.2 298 1.12 0.78 0.12 1.77 8.06 359 71.2 1.91 20.7 19.8
BCo1-5 0.90 18.5 309 1.17 0.76 0.13 1.90 7.58 359 71.6 1.98 21.0 20.8
NBTO01-1 2.21 39.6 197 2.61 0.87 0.28 4.01 8.85 258 85.4 2.22 21.2 26.3
NBTO01-2 2.63 47.4 241 3.06 0.93 0.34 5.02 10.1 301 98.9 2.57 25.4 28.4
NBTO01-3 2.04 38.5 197 2.45 0.89 0.28 4.06 8.10 267 83.9 2.10 21.4 25.8
NBTO02-1 0.83 32.9 371 1.71 0.84 0.32 4.28 7.83 438 76.5 2.05 16.6 14.6
NBT02-2 0.83 30.4 366 1.73 0.84 0.30 4.00 8.12 420 73.4 2.04 17.9 14.3
NBTO02-3 0.94 32.5 377 1.72 0.86 0.30 4.16 8.61 399 79.2 2.14 17.9 15.7
NBT03-1 0.95 27.5 272 1.57 0.84 0.24 3.33 9.49 337 77.6 2.02 20.2 21.1
NBT03-2 0.90 25.5 266 1.51 0.88 0.23 3.11 9.55 327 74.2 2.02 20.9 20.4
NBT03-3 1.10 29.0 297 1.61 0.91 0.26 3.70 9.59 347 83.5 2.06 21.6 21.5
NBTO05-1 0.60 15.2 156 0.63 0.86 0.10 1.39 6.06 355 62.3 1.52 16.8 25.7
NBT05-2 0.56 15.1 154 0.66 0.78 0.10 1.40 5.58 340 65.5 1.68 17.9 25.7
NBT05-3 0.59 16.3 162 0.74 0.74 0.12 1.57 5.91 305 67.0 1.63 17.9 26.6
NBTO06-1 1.03 31.6 257 1.79 0.92 0.28 4.13 9.09 554 79.5 2.00 19.0 18.9
NBT06-2 1.12 32.6 260 1.88 1.01 0.30 4.44 9.21 554 81.5 2.04 18.7 17.7
NBT06-3 1.16 31.7 248 1.85 1.01 0.29 4.10 8.61 508 78.7 2.12 19.5 19.1
NBT07-1 0.54 28.2 335 1.48 0.79 0.34 4.60 6.27 746 67.9 1.84 13.9 12.6
NBTO07-2 0.54 27.3 343 1.44 0.78 0.33 4.50 5.97 762 68.2 1.71 13.7 11.7
NBT07-3 0.48 25.6 318 1.34 0.72 0.30 4.59 5.73 749 63.2 1.59 14.2 14.6
NBT09-1 1.41 34.3 341 2.07 1.01 0.34 4.64 11.1 297 93.7 2.37 21.2 20.0
NBT09-2 1.49 36.8 343 2.24 1.09 0.37 4.97 12.0 307 91.3 2.38 22.4 23.1
NBT09-3 1.43 34.7 347 2.22 1.08 0.34 4.58 12.3 304 89.9 2.40 23.1 22.3
NBT10-1 0.98 38.3 418 1.83 0.84 0.38 4.99 9.12 487 74.2 2.09 16.5 13.5
NBT10-2 1.00 40.1 432 1.95 0.89 0.40 5.25 9.10 456 76.0 2.09 16.5 14.1
NBT10-3 0.94 36.8 414 1.84 0.86 0.36 4.94 8.26 460 66.4 1.94 15.9 13.0
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Fig.4 Chondrite-normalized REE distribution patterns for
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(B) of the New Britain Trench and their possible sources (C)
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Table 5 The results factor and correlation analysis for surface sediments from the New Britain Trench

JLE F1 F2 F3 P, 05 K,O CaO Ta Nb Sr SREE
Nas O 0.044 0.382 —0.302 Naz O 0.41 0.53 —0.27 0.46 0.34 0.26 0.10
MgO 0.384 0.121 0.885 MgO —0.05 0.08 —0.29 0.04 0.15 —0.42 0.53
Al O3 0.467 0.525 0.015 Al O3 0.51 0.55 —0.74 0.38 0.44 —0.22 0.64
P, Os —0.119 0.936 —0.111 PO 1.00 0.82 —0.32 0.74 0.80 0.59 0.29
K, 0O 0.274 0.911 —0.170 K,O 0.82 1.00 —0.65 0.88 0.90 0.28 0.55
CaO —0.822  —0.407 0.071 CaO —0.32 —0.65 1.00 —0.49 —0.48 0.48 —0.83
TiO; 0.304 —0.098 0.921 TiO; —0.21 —0.20 —0.16 —0.24 —0.12 —0.55 0.39
MnO 0.043 —0.449 0.095 MnO —0.42 —0.42 —0.02 —0.48 —0.52 —0.50 —0.20
Fe: O3 0.379 —0.155 0.871 Fe: O3 —0.26 —0.24 —0.18 —0.26 —0.16 —0.58 0.44
Cs 0.783 0.159 0.521 Cs —0.02 0.27 —0.60 0.26 0.31 —0.53 0.84
Rb 0.500 0.778 0.136 Rb 0. 0.85 —0.68 0.84 0.89 0.02 0.73
Ba 0.265 0.357 —0.847 Ba 0.36 0.51 —0.37 0.59 0.50 0.27 0.21
Th 0.653 0.637 0.284 Th 0.45 0.71 —0.71 0.70 0.77 —0.14 0.87
U 0.607 0.387 0.141 U 0.27 0.43 —0.59 0.37 0.42 —0.29 0.75
Ta 0.222 0.870 —0.208 Ta 0.74 0.88 —0.49 1.00 0.95 0.37 0.47
Nb 0.190 0.932 —0.072 Nb 0.80 0.90 —0.48 0.95 1.00 0.40 0.51
Pb 0.539 —0.003  —0.100 Pb 0.06 0.04 —0.45 0.04 0.05 —0.38 0.50
Sr —0.688 0.500 —0.280 Sr 0.59 0.28 0.48 0.37 0.40 1.00 —0.37
Zr 0.852 0.276 0.279 Zr 0.15 0.38 —0.72 0.35 0.40 —0.47 0.92
Hf 0.926 0.253 0.042 Hf 0.14 0.43 —0.80 0.40 0.41 —0.47 0.93
Y 0.840 —0.296 0.320 Y —0.35 —0.14 —0.54 —0.20 —0.18 —0.78 0.73
SREE 0.861 0.402 0.184 SREE 0.29 0.55 —0.83 0.47 0.51 —0.37 1.00
J7 25 BTk 43.4 27.62 10.23

BBy 22 Bk 43.4 71.02 81.25
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Fig.5 Relationship between element ratios and water depth, 2 REE and organic matter of surface

sediments in the New Britain Trench
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