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Fig.1 Simplified geological map of Buqingshan area
1-Quaternary; 2—Upper Permian Gequ Formation; 3-Middle and Lower Permian Maerzheng Formation; 4-Upper Carboniferous—
Lower Permian Shuweimenke Formation; 5S—Mesoproterozoic Kuhai Group; 6-Silicon shale; 7-Seamount limestone; 8—Seamount
basalt; 9—Late Triassic granodiorite; 10~12—Carboniferous Haerguole ophiolite; 10—Basalt; 11-Gabbro; 12—Serpentinite;
13—Silurian granodiorite; 14—Silurian dacite; 15~17—Cambrian Delisitan ophiolite; 15—Basalt; 16—Gabbro; 17—Serpentinite;
18-Geological boundary; 19-Thrust fault; 20—Nappe fault; 21-Bedding and attitude; 22—Sampling location
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Fig.2 Structural model of the seamount in Haerguole of

Bugingshan area (modified after [23])
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Fig.3 Photograph and micrograph of Haerguole basalts (crossed nicols)
a—Hand specimen photograph of grayish green massive basalt; b—Hand specimen photograph of liver red massive basalt;
c—Plagioclase phenocryst of grayish green basalt; d—Intersertal structure of grayish green basalt; e-Pyroxene phenocryst of liver
red basalt; f~Amygdala of liver red basalt; PI-Plagioclase; Aug—Augitite; Cc—Calcite
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Na;O 4.84 4.69 3.77 1.90
K>O 1.11 0.73 1.72 0.38
P,0s 0.89 0.85 0.32 0.22
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Fe;O3 6.14 5.05 6.33 4.32
TOTAL 100.00 100.00 100.00 100.00
N.O+K,0 5.95 5.43 5.49 2.28
Mgt 34.62 45.49 41.01 61.82
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12.50 8.96 3.83 5.93
3.56 1.64 3.44 3.47
0.13 2.84 0.10 0.06
0.10 0.05 0.07 0.12
6.56 5.69 8.20 8.64
3.70 3.32 4.74 4.80
100.00 100.00 100.00 100.00
3.70 4.48 3.53 3.53
66.41 78.17 70.80 67.75
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Fig.4 Plots of Zr/TiO,x10"-Nb/Y(a) and AFM(b) for Haerguole basalts (Fig.a after [28]; Fig.b after [29])
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Table 2 Trace elements abundances(10°°) of Haerguole basalts
AT H 10199/1 10199/2 10199/3 10199/4 10203/5 10204/6 10205/7 10205/8

Rb 17.70 12.30 42.30 8.93 2.71 22.60 1.14 0.86

Sr 215.00 216.00 421.00 242.00 119.00 279.00 85.10 82.20

Y 37.30 39.20 30.60 20.30 29.90 21.20 24.80 40.40

Zr 232.00 233.00 164.00 109.00 75.70 25.00 48.90 84.30
Nb 41.40 42.10 26.60 15.50 2.76 0.54 0.68 1.34
Cs 2.16 2.06 2.62 3.04 0.29 2.60 0.65 1.41
Ba 166.00 126.00 163.00 500.00 24.10 86.00 18.00 16.10
La 32.40 38.20 21.80 12.90 3.70 1.05 141 3.06
Ce 67.30 75.10 43.00 26.90 10.00 3.43 4.76 9.71

Pr 8.77 9.50 5.49 3.44 1.69 0.62 0.94 1.70
Nd 39.80 40.80 24.80 15.50 9.67 3.71 5.61 10.40
Sm 8.36 8.78 5.72 3.64 3.26 1.53 2.12 3.67
Eu 2.81 2.98 2.24 1.42 1.38 0.73 0.98 1.41
Gd 8.13 8.33 5.87 3.85 4.05 2.21 2.89 4.87
Tb 1.37 1.45 1.03 0.72 0.85 0.53 0.67 1.10
Dy 7.91 8.16 6.24 4.18 5.47 3.56 4.42 7.32
Ho 1.45 1.49 1.17 0.76 1.14 0.74 091 1.49

Er 4.00 4.10 3.40 2.20 343 2.36 2.94 4.49
Tm 0.65 0.63 0.51 0.34 0.55 0.38 0.47 0.71
Yb 3.59 3.84 3.30 2.10 3.36 2.40 2.93 472
Lu 0.52 0.56 0.45 0.31 0.50 0.37 043 0.70
Hf 5.73 5.78 4.10 2.76 242 0.83 1.48 244

Ta 2.58 2.59 1.63 0.96 0.18 0.04 0.05 0.10

Pb 3.59 3.51 3.16 1.71 1.14 0.86 0.99 1.05
Th 2.99 322 2.29 1.29 0.28 0.05 0.08 0.21

U 0.72 0.92 0.41 0.64 0.08 0.14 0.11 0.05
>REE 187.06 203.92 125.01 78.26 49.05 23.63 31.47 55.36
YLREE 159.44 175.36 103.05 63.80 29.70 11.07 15.82 29.95
YHREE 27.62 28.56 21.96 14.46 19.35 12.56 15.65 2541
SL/YH 5.77 6.14 4.69 4.41 1.54 0.88 1.01 1.18
OoEu 1.03 1.05 1.17 1.15 1.16 1.21 1.22 1.02
(La/Yb) 6.08 6.71 445 4.14 0.74 0.29 0.32 0.44
(Ce/Yb 4.85 5.12 3.37 331 0.77 0.37 0.42 0.53
(Sm/La)y 0.41 0.37 0.42 0.45 1.40 232 2.39 1.91

T ST FH R R e S M ER BRI 53 BT FH ICP-MS 745¢ A% ; X L/ X H=Y LREE/ ¥ HREE,
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of Haerguole basalts
(chondrite—normalized data after [35]; primitive mantle—normalized data after [36]; legends as for Fig.4)
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(Fig. a after [39]; Fig. b after [40]; legends as for Fig. 4)
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Table 3 The difference between mantle end—member compositions and trace elements of Haerguole basalts

LfE A% OIB <X N-MORB JR A MR N-MORB B e HIMU EM I EM I
Zr/Nb 6.08 52.30 14.80 30.00 16.20 4.10 7.05 6.10
La/Nb 0.83 1.92 0.94 1.07 2.20 0.72 0.99 0.98
Ba/Nb 11.35 51.95 9.00 430 54.00 5.60 14.73 9.73
Ba/Th 133.36 526.93 77.00 68.00 124.00 64.20 127.67 74.00
Rb/Nb 0.72 11.37 0.91 0.36 4.70 0.37 1.01 0.73
Th/Nb 0.08 0.12 0.12 0.07 0.44 0.09 0.11 0.13
Th/La 0.09 0.06 0.13 0.07 0.20 0.12 0.12 0.14
Ba/La 13.67 26.61 9.60 4.00 25.00 7.82 15.03 10.00

A SR SCHR[47].
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Geochemical characteristics and geological implications of
Haerguole basalt in Bugingshan area on the southern margin
of East Kunlun Mountains

YANG lJie', PEI Xian—zhi'?, LI Rui—bao'?, LI Zuo—chen'?, LIU Zhan—qing’,
PEI Lei*, LIU Cheng—jun', CHEN You—xin', CHEN Guo—chao', GAO Jing—min'

(1. College of Earth Science and Resources, Chang'an University, Xi'an 710054, Shaanxi, China;
2. Key Laboratory of Western China's Mineral Resources and Geological Engineering, Ministry of Education,
Xi'an 710054, Shaanxi, China; 3. College of Earth Science, Guilin University of Technology, Guilin 541004, Guangxi, China;
4. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China)

Abstract: The Haerguole seamount basalt is located in Bugingshan area on the southern margin of the East Kunlun Mountains.
Detailed geochemical analysis shows that the Haerguole seamount basalt can be divided into alkaline basalts and subalkaline basalts.
The REE distribution patterns of alkaline basalts are similar to those of OIB, with the data ¥ LREE=63.8x107°~175.36x107°,
> HREE=14.46x10"°~28.56x 10", > LREE/Y HREE=4.41~6.14, (La/Yb)x=4.14~6.71, (Ce/Yb)x=3.31~5.12, and 6Eu=1.03~1.17.
The REE distribution patterns of subalkaline basalts are similar to those of N-MORB, with the data Y, LREE=11.07x107~29.95x107,
> HREE=12.56 x10"°~25.41x10°, ¥ LREE/Y, HREE=0.88~1.54, (La/Yb)=0.29~0.74, (Ce/Yb)x=0.37~0.77 and SEu=1.02~1.22.
These geochemical characteristics suggest that the Haerguole basalt is the association of OIB and N-MORB. The OIB of Haerguole
seamount basalt was formed in a seamount or an ocean island setting near the mid—ocean ridge, and OIB magma originated from EM
Il —type enriched mantle. The N-MORB was formed in a mid—ocean ridge setting and originated in depleted mantle. These data
provide more evidence for the existence of ocean basin in Bugingshan area in Late Paleozoic.

Key words: Bugingshan; Haerguole; basalt; OIB; N-MORB
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