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Fig.1 Geological sketch map of the central segment of the Qilian orogen

1—Cenozoic ; 2—Mesozoic ; 3—Upper Triassic ;4—Middle—Lower Triassic ; 5—Permian ; 6—Carboniferous; 7—Middle—Lower Ordovician

‘Wusushan Group ; 8—Ordovician ; 9—Cambrian ; 10—Jixianian System;11—Changchengian System;

12—Paleoproterozoic; 13—Neoarchean — Paleoproterozoic ; 14—granite ; 15—Ultramafic rock ; 16—Sampling position
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Table 1 Major element, trace element and REE analyses
of the Wusushan Group volcanic rocks

FEMS WSS02 | WSS03 | WSS04 | WSS06 | WSS07 | WSS08 | WSS09 | WSS10 | WSS11 | WSS12
SRS | sl | KR | el | Ve | dgem | wiwe | sl | sl | sl ;j;
SiOz/lO_2 57.01 47.56 64.16 69.68 69.99 67.01 61.60 60.65 62.43 54.34
TiO, 0.40 0.83 0.22 0.14 0.14 0.16 0.56 0.57 0.54 0.33
ALOs 12.46 12.96 14.76 14.20 13.49 13.34 15.52 15.45 15.28 17.41
Fe2O3 2.82 4.51 3.02 2.19 2.02 1.92 3.92 3.89 3.76 3.54
FeO 3.25 6.28 4.27 3.25 3.02 3.37 6.51 6.68 5.93 5.55
MnO 0.14 0.19 0.14 0.12 0.11 0.12 0.15 0.18 0.15 0.19
MgO 3.73 11.64 3.50 1.54 1.73 3.85 3.62 4.30 3.63 6.32
CaO 7.46 9.89 2.98 1.77 2.53 2.40 1.12 1.07 1.70 3.08
Na,O 5.29 2.70 3.60 4.49 2.76 4.49 0.99 1.41 1.65 4.06
K>,O 0.55 0.92 0.35 0.25 1.07 0.27 2.35 1.97 1.53 0.93
P>Os 0.07 0.15 0.04 0.04 0.04 0.03 0.10 0.10 0.09 0.04
Pedet 6.28 1.73 2.40 1.68 2.47 2.68 3.05 3.16 277 | 3.66
=54 99.46 99.36 99.44 99.35 99.37 99.64 99.49 99.43 99.46 99.45
Mg# 0.67 0.77 0.59 0.46 0.51 0.67 0.50 0.53 0.52 0.67
Sc/10° 20.704 41.125 25.408 18.951 21.381 22.029 35.741 35.534 34.624 | 41.232
Co 21.039 52.548 20.075 10.416 10.110 17.072 31.279 28.748 25.935 | 31.935
Ni 44.497 182.135 23.711 3.596 2.048 38.011 11.394 9.755 9.542 38.812
Ga 10.440 13.770 13.873 10.879 9.485 9.078 15.953 15.877 14.803 12.351
Rb 7.455 20.559 4.425 3.519 24.118 4.759 65.097 52.062 38.736 | 18.183
Sr 89.119 | 225.573 94.734 73.143 100.704 | 78.608 95.081 76.803 189.568 [182.642
Y 11.701 17.050 9.173 5.468 6.865 6.613 13.024 13.486 14.049 7.158
Zr 38.895 56.777 22.354 27.478 29.369 30.514 33.719 31.253 29.737 |16.637
Nb 1.848 4.030 0.517 0.816 0.755 0.851 0.826 0.766 0.714 0.323
Cs 0.091 0.172 0.071 0.151 0.456 0.085 1.077 0.899 0.696 0.245
Ba 104.874 | 346.797 | 63.124 77.903 147.343 40.131 262.290 | 204.246 | 165.718 [129.730
Hf 0.988 1.627 0.625 0.709 0.760 0.849 1.015 0.947 0.921 0.463
Ta 0.199 0.383 0.087 0.095 0.083 0.101 0.082 0.112 0.064 0.091
Pb 3.607 3.165 3.007 4.466 3.468 1.436 1.614 1.510 2.962 3.261
Th 0.706 1.819 0.421 0.826 0.554 0.712 1.068 1.018 0.960 0.406
U 0.393 0.405 0.468 0.292 0.222 0.262 0.368 0.362 0.357 0.179
La 4.827 9.048 1.802 1.670 1.646 1.702 3.731 3.719 3.800 1.590
Ce 10.252 17.934 3.734 3.283 3.341 3.434 8.814 8.599 8.439 2.910
Pr 1.375 2.339 0.443 0.329 0.351 0.361 1.016 0.989 0.975 0.396
Nd 6.584 12.180 2.126 1.620 1.712 1.729 4.959 5.127 5.032 2.117
Sm 1.651 2.953 0.703 0.460 0.590 0.507 1.472 1.341 1.447 0.743
Eu 0.542 0.981 0.266 0.151 0.187 0.170 0.515 0.495 0.539 0.255
Gd 1.702 3.165 0.833 0.546 0.643 0.661 1.800 1.793 1.824 0.916
Tb 0.339 0.541 0.181 0.103 0.131 0.144 0.359 0.367 0.365 0.200
Dy 1.962 2.925 1.098 0.708 0.913 0.938 2.185 2.224 2.351 1.229
Ho 0.425 0.639 0.270 0.184 0.228 0.243 0.507 0.545 0.528 0.300
Er 1.182 1.706 0.864 0.630 0.744 0.737 1.451 1.536 1.627 0.852
Tm 0.208 0.276 0.149 0.115 0.145 0.139 0.249 0.297 0.266 0.141
Yb 1.461 1.680 1.075 0.851 1.012 0.997 1.680 1.952 1.886 0.885
Lu 0.220 0.289 0.197 0.153 0.173 0.160 0.279 0.314 0.274 0.148
LREE 26.932 48.600 9.907 8.057 8.470 8.563 22.306 22.063 22.056 8.927
HREE 5.798 8.055 3.835 2.744 3.346 3.359 6.710 7.235 7.296 3.754
LREE/HREE | 4.645 6.033 2.584 2.937 2.532 2.549 3.325 3.050 3.023 2.378
ZREE 32.730 56.655 13.742 10.801 11.815 11.922 29.016 29.298 29.352 [ 12.681
(La/Yb)n 2.23 3.63 1.13 1.32 1.10 1.15 1.50 1.28 1.36 1.21
La/Sm)y 1.84 1.93 1.61 2.29 1.76 2.11 1.59 1.74 1.65 1.35
6 Eu 0.98 0.98 1.06 0.92 0.92 0.90 0.97 0.98 1.01 0.94
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Fig.3 Chondrite—normalized REE patterns and primitive mantle—normalized trace element

spidergrams of volcanic rocks in the Wusushan Group

(chondrite—normalized data from [7,18]; primitive mantle—normalized data from [20])

64.16%~69.99% , ALO; 7 & N 13.34%~14.76% , TiO,
TR, N 0.14%~0.22%, FEEER 0.165%.,
MgO & %, 4 1.54%~3.85% , FH I 1Y Mg” 28 £k
4 0.46~0.67, ALK (Na,O+K,O)H 3.83%~4.76%,
H Na,0>K,O i, o R AN E K LA O RRE

Z5 A WL B R M s A 4 B s X S rpopk
(PR ML R 7 i MREE 985 U A

fii o R A (B 3—e), A REE AL, &1L
16 A 10.80 x10°~13.74x10°, LREE/HREE H
2.532~2.937, (La/Yb)x N 1.10~1.32, (La/Sm)y N
1.61~2.29, 8 Eu M 0.90~1.06, W H.55 71 () Eu 55,
FEARIEML T Bk LA BF E ot R e,

T 75 A B T 25 TR IR M 08 Bk v Ak ik R0 1 (1A
3—f), W EERETFEAILE (LILE)Rb U K,
La.Sr, AHX} 54 Th Ta Ml %58 0 K (HFSE)ND |



358 54l

TAZA AR R A L BEZS A LA B A PR )

583

K2 TR XK LA R IR FEHEEX tE

Table 2 Correlation of geochemical characteristic values for boninites in different areas

HoERAL 2 B WX esBzER  AEARER T RS it oL Sy L
LRI W W PN PNl JEE b 3L w2 By T4
Si0y/107 53~60 5434~62.43  47.77~53.5  52.1~523  56.6~613  50.6~57.3  52.1~60.5 58.0 55.0
TiO, <0.65 0.33~0.57 0.23~0.34  0.44~0.48  0.46~0.51 0.05~0.46  0.21~0.35 0.16 0.32
ALO; BAK 12.46~17.41  11.1~13.7  159~19.2  11.6~12.6 159~19.4 9.59~1623  12.07 15.2
CaO BAL 1.07~7.46 5.85~1133  1.80~5.56  3.51~6.33 4.70~920  4.66~9.46 8.27 9.59
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Tectonic affinity of the Wusushan Group
in the central segment of the Qilian orogen

DING Sa—ping', PEI Xian—zhi', LI Zuo—chen',
LIU Shao—feng’, LI Rui—bao', LI Gao—yang', LIU Zhan—qing'
(1. Key Laboratory of Mineral Resources and Geology Engineering of Western China, Ministry of Education, School of Earth Science and Resources,

Chang’an University, Xi’an 710054, Shaanxi, China;
2. School of Earth Science and Resources, China University of Geosciences, Beijing 100037, Beijing, China)

Abstract:Based on an analysis of the characteristics of the rock association and geochemistry of volcanic rocks of
the Wusushan Group, combined with a comparative study of the regional geological setting of the neighboring
regions, the authors discuss the environment and tectonic affinity and implications of the Wusushan Group in the
southwest of Lanzhou in the Qilian orogen. The Wusushan Group is a rock association consisting mainly of
intermediate and intermediate —basic volcanic rocks and dacite with small amounts of pyroclastic rocks and
ordinary sedimentary rocks, which formed in the Mid —Late Ordovician and underwent low greenschist facies
metamorphism. Geochemical characteristics of different types of volcanic rocks show that the rocks formed in an
island arc or forearc tectonic setting. By analyzing the characteristics of the rock association and geochemistry of
volcanic rocks of the Wusushan Group and comparing these characteristics with those of the Lajishan tectonic belt
and North Qilian orogen, it is preliminarily thought that the Wusushan Group is probably not the eastward
extension of the Lajishan tectonic belt but the structural remnants of the extension of the island arc belt at the
southern margin of the North Qilian Mountains southwest of Lanzhou. The redefinition of the tectonic affinity of
the Wusushan Group is of great significance for solving the eastward extension of the Qilian orogen,
understanding the intersection relation between the Qilian orogen and Qinling orogen and establishing the
tectonic framework of the east—central segment of the Qilian orogen.
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