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Fig.1 Geological sketch map and geological section of the Hongshishan ophiolite

Nk—Neogene Kuquan Formation; Psp—Permian Shuangbaotang Formation ; CI—Carboniferous Lutiaoshan Formation; DQ—Devonian Queershan
Group; ArPtD—Neoarchean—Paleoproterozoic Dunhuang Group—complex; T Y o—Triassic tonalite; ArPtgn—Neoarchean—Paleoproterozoic
Xiaohongshan plagioclase gneiss; Si—Siliceous rocks; 1—Basalt; 2—Gabbro ; 3—Metaperidotite ; 4—Ductile shear zone ; 5—Unconformity ; 6—Reverse fault;
7—Hongshishan ophiolite ; 8—Sandstone ; 9—Metasandstone ; 10—Greenschist ; 11 —Geological section and sampling location; I —Junggar massif;

Il —Tarim plate: I i—Baishan—Langwashan Hercynian magmatic arc zone; 1 »—Mingshui—Hanshan massif’ ;@ Hongshishan ophiolite mélange zone
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Fig.4 Chondrite—normalized REE distribution patterns for basalt
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Table 1 Major element content (%) and characteristic parameters of the Hongshishan basalt

il 3P9YO-1  3PVIYO-1  3PVIYO-4  3YO628-1  3YO712-1  3PVIYO-3 3Y0623-1
AR WEXEE  SRAE S SRAE WERZERE WEXERE adiiE XA

Si0, 52.92 50.63 47.86 49.32 43.61 4727 53.41
TiO2 1.36 1.00 0.80 1.99 12 1.36 1.08
AlOs 13.1 12.25 15.29 13.04 15.86 12.43 11.42
Fe;0s 2.56 8.79 391 4.09 3.88 6.53 11.65
FeO 6.7 6.94 8.22 10.35 7.76 7.28 2.46
MnO 0.12 0.22 0.18 0.14 0.37 02 0.28
MgO 6.19 7.11 73 7.01 6.65 4.69 4.08
Ca0 10.14 831 9.5 8.16 9.15 10.55 11.61
Na;0 1.6 1.98 2.54 34 2.5 32 1.46
K-0 0.09 0.12 0.04 0.24 0.08 0.19 0.1
P,0s 0.23 02 0.12 0.36 0.5 0.28 0.19
CO, 24 N N 0.34 332 N N
H0" 2.66 1.02 26 0.94 4.16 1.25 0.89
H0 0.06 021 0.06 0.03 0.05 0.05 0.08
total 100.13 98.78 98.42 99.41 99.09 95.28 98.71

1) 0.29 0.58 1.37 2.1 10.9 2.69 0.23
Mg* 3479 27.09 3255 27.94 3144 21.67 19.66
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Table 2 REE and Trace element contents (10) of the Hongshishan basalt

s 3P9XT-1 3PVIXT-1  3PVIXT-4  3XT628-1  3XT712-1 3PVIXT-3  3XT623-1
HAOA MAERXRE @ehn SRAE WARXRE MERXEE fkhs R XEE
La 232 5.28 2.88 6.29 4.07 8.92 7.49
Ce 41.6 10.9 6.56 16.6 8.26 19.2 17.2
Pr 455 2.09 1.84 2.82 1.61 33 3.08
Nd 18 11.1 7.07 15.8 8.86 17.1 14.3
Sm 397 3.99 2.79 5.4 3.04 5.61 524
Eu 122 1.4 1.17 1.86 1.26 1.81 1.72
Gd 427 5.58 441 7.31 43 7.28 6.63
Tb 0.68 1.17 0.88 1.26 0.74 1.37 131
Dy 4.64 8.24 734 9.6 5.24 10.1 9.75
Ho 0.88 1.74 1.47 2.02 0.98 2.06 2.14
Er 2.66 5.19 453 5.8 3.15 6.31 6.44
Tm 0.4 0.73 0.68 0.88 0.44 0.93 0.96
Yb 246 4.7 426 5.34 2.7 5.77 5.72
Lu 035 0.7 0.61 0.74 0.43 0.83 0.84
Y 19.4 37.1 32.9 435 212 46.8 44.7
=REE 128.3 99.9 105.3 125.2 66.3 1374 127.5
LREE/HREE 2.59 0.53 0.85 0.64 0.69 0.69 0.62
8 Eu 0.9 0.91 1.02 091 1.07 0.87 0.89
(Ce/Yb)n 437 0.6 0.4 0.8 0.79 0.86 0.78
Cr 101 108 253 261 285 118 51.9
Li 13.8 N N 21.8 68.7 N N
Rb 1.4 43 1 114 4.1 9.05 6.1
Cs 0.7 22 1.9 4.8 1.7 2.8 2.7
Sr 736 84.1 184 153 217 143 133
Ba 63.8 212 438 48.4 57.9 283 171
Sc 21.6 479 47 64 517 453 43.4
Nb 6.94 3.22 2.89 3.17 4.49 10.3 9.22
Ta 0.86 0.5 0.5 0.5 0.5 1.47 1.98
Zr 82.7 114 79.5 144 93.8 180 142
Hf 3 3.8 2.9 5.1 39 5.9 4.6
U N 1 1 N N 1.47 127
Th 6.48 3.96 4.66 3.83 1.84 11.7 6.4
Ti 8151 9010 6970 11927 7192 13600 14300
P 502 572 462 785 1091 1070 1280
K 374 1200 400 996 332 1900 1600
Rb/Sr 0.002 0.05 0.01 0.07 0.02 0.06 0.05

O E A e R R R RS R R A TR R 1ICP—MS AR, G FR
PF 0.5x107, HXARHE DR 25 00 F 5%, N R A4

%3 ZHE Sm-Nd FEfIENFEEIE
Table 3 Sm/Nd dating of basalt

FE 5 R Sm/10°° Nd/10° WSm/M™Nd  ™Nd/MNd e (0) ena (1)
3P9TW-1 Xl 3.205 9.807 0.1977 0.513111 +9.2 +9.23
3P9TW-2 Xl 2.843 8.683 0.1981 0.513100 +9.0 +9.01
3P9TW-3 Xl 2.87 13.95 0.1245 0.512236 738 -7.84
3P9TW-4 Xl 3.198 9.419 0.2054 0.5131331 +9.7 +9.66
3P9TW-5 Xl 3.005 9.159 0.1985 0.513086 +8.7 +8.74

TE L RE A R B M B 7 B S T A0 3 % I, T=350Ma ,
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Tectonic environment of basic volcanic rocks in the Hongshishan ophiolite
mélange zone, Beishan Mountains, Gansu

HUANG Zen—bao, JIN Xia

(Geological Survey of Gansu Province, Lanzhou 735000 , Gansu, China)

Abstract:Basic volcanic rocks in Hongshishan are one of the important components of the Hongshishan
ophiolite. So far different views exist as to their tectonic environment, thus affecting the deep—going study of the
nature, origin and evolution of the ophiolite. The authors conducted detailed field observations of the geological
characteristics of the basic volcanic rocks in Hongshishan and used geochemical (major element, trace element and
REE) data from XRF, ICP—MS and Sm/Nd isotope analysis as well as the previous data to make an integrated
discrimination and analysis of their tectonic environment. It was determined that the basic volcanic rocks formed
in a MORB tectonic environment, which provides new evidence for the environment of the Hongshishan
ophiolite.
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