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Huang Y J, Tao C H, Liang J, Liao S L, Yang W F. Geochemistry and provenance of the sediment core from the rift valley of
the Southwest Indian Ridge(49.58°E). Geological Bulletin of China,2021,40(2/3) :320-329

Abstract: The current research on the sediments of the Southwest Indian Ridge( SWIR) mainly focuses on the surface sediments of the
flank of the ridge, but lack of research on its ridge axis restricts the in—depth understanding of the sediment sources and sedimentary
environment in this area.Based on the major element, trace element, REE and Y assay of a sediment core( GC03) collected from SWIR
49.58°E during Chinese DY —49 Cruise, the material source and sedimentary environment of the sediments in the study area were
discussed. The results show that the bulk samples are enriched in CaO, LOI and Sr, indicating that calcareous biodeposition is dominant
and mixed with basalt debris. The content of the ZREY is low, with average value of 54.3%10°, and the chondrite —nomalized REY

distribution patterns show the enrichment of LREE compared to HREE and significant negative Ce and Eu anomaly. The enrichment of
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metal elements such as Cu,Zn Fe and Co, and low 100 * Al/( Al+Fe+Mn) value characterizing samples from Layer L2(83—87 cmbsf)

reveals the presence of a hydrothermal component input. The Ce,,  value and V/(V+Ni) —U/Th discriminant diagram indicate that the

study area is generally a stable oxidized environment except for reduction characteristics exhibited from partial samples.

Key words: Southwest Indian Ridge; sediment core; geochemistry; provenance; sedimentary environment
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Table 1 Assay results of major,trace elements and REE of the sediment core GC03

ZERE R IR M AOCHE T AT TR

FEEANE 3 s AR 22 iR f b0
3.1 EENMMETESMA

Eoey

e, AL TE FIAE 37.8%
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DU CaO My &
~47.5% Z 8] (-3 45% ) ,

B (F150.97% ) . HAth 5

GC03(n=80)

BGSI" (n=4)

R WAME RO PHME Phk AR WAME RO PHME EAVE i
CaO 37.80 47.50 45.03 45.30 2.00 50.53 51.46 50.97 50.94 0.39
Sio, 5.95 15.82 7.54 7.24 1.62 2.51 3.71 3.12 3.13 0.62
Al,O 1.42 5.28 1.83 1.73 0.53 0.68 0.99 0.81 0.79 0.13
TFe, O, 0.89 3.40 1.42 1.30 0.48 0.44 0.62 0.55 0.56 0.08
K,O 0.28 0.42 0.33 0.32 0.03 0.16 0.19 0.18 0.18 0.02
MgO 0.62 5.09 1.08 0.85 0.70 0.37 0.42 0.38 0.37 0.03
MnO 0.02 0.08 0.05 0.05 0.01 0.04 0.05 0.04 0.04 0.01
Na, O 1.28 2.22 1.58 1.56 0.19 0.97 1.66 1.24 1.17 0.31
P,O4 0.04 0.08 0.06 0.06 0.01 0.02 0.13 0.06 0.05 0.05
TiO, 0.07 0.25 0.09 0.09 0.03 0.03 0.05 0.04 0.04 0.01
Mo 0.06 0.41 0.21 0.20 0.08 0.35 0.44 0.40 0.40 0.04
Bi 0.06 0.11 0.09 0.09 0.01 0.04 0.07 0.06 0.06 0.01
Cu 35.60 344.00 75.59 64.80 41.62 11.60 21.60 18.05 19.50 4.58
Pb 3.50 7.50 5.08 4.90 0.76 3.20 8.70 4.70 3.45 2.67
Zn 22.00 56.00 27.20 26.00 6.31 13.00 15.00 14.25 14.50 0.96
Ag 0.01 0.11 0.03 0.02 0.02 0.01 0.02 0.01 0.01 0.01
As 7.70 13.90 10.87 10.85 1.32 1.70 2.10 1.90 1.90 0.18
Sb 0.16 0.45 0.26 0.24 0.08 0.13 0.17 0.15 0.15 0.02
Co 4.80 20.50 8.04 7.45 2.62 4.70 9.20 6.58 6.20 2.00
Ni 15.60 149.50 30.31 23.60 21.28 11.40 20.60 14.33 12.65 4.23
Cr 13.00 100.00 24.38 19.50 16.39 5.00 6.00 5.50 5.50 0.58
v 16.00 55.00 22.34 20.00 6.59 4.00 7.00 5.50 5.50 1.29
Y 12.80 17.40 14.57 14.20 1.04 9.00 15.60 11.75 11.20 2.91
Sr 1140.00 1800.00 1659.88 1675.00 106.34 - - - - -
Th 0.97 1.90 1.42 1.41 0.14 - - - - -
U 0.30 3.70 0.98 0.70 0.78 - - - - -
> REY 47.83 66.16 54.31 53.01 4.60 34.94 54.07 43.37 42.24 9.12
LREE 26.85 40.56 32.64 32.17 3.14 21.15 31.13 25.67 25.21 5.05
HREE 6.24 8.82 7.10 6.93 0.64 13.79 22.94 17.70 17.04 4.13
LREE/HREE  3.48 5.14 4.61 4.59 0.29 1.36 1.53 1.46 1.47 0.08
SEu” 0.61 0.73 0.66 0.66 0.03 0.67 0.75 0.71 0.70 0.03
d3Ce " 0.55 0.65 0.58 0.58 0.02 0.52 0.65 0.57 0.56 0.06
Ce,r —0.27 —0.19 —0.25 —0.25 0.02 —0.31 —0.21 —0.27 —0.27 0.04
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Fig. 3 Vertical distribution of major elements in the core GC03
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