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Abstract The Zhamashi mafic complex in Qilian County, Qinghai province, intruded into Cambrian-Ordovician strata, is mainly
composed of gabbro with ultramafic rock, pyroxenite, hornblendite and diorite. Petrological and geochemical studies suggest that the
complex is derived from a calc-alkalic magma by crystallization with different degree. The rocks are enriched in LILE and depeleted in
HFSE, with clearly Nb and Ta negative anomalies. Combined with the spatial relationship between the complex and the northerly
Qingshuigou-Baijinshi subduction complex, we conclude that the Zhamashi complex formed in an island arc setting, and may be as
product of southward subduction of North Qilian ocean crust to the north.
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Tectonic sketch map of North Qilian orogenic belt and its adjacent area (after Feng, 1997)
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Geological sketch map of the Zhamashi complex (after the Geological and Mineral Map of Qinghai Province)

Major element and trace element data of the Zhamashi complex
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Si0,
Ti0,
AL O,
Total Fe
MnO
MgO
Ca0O
Na, O
K.0
P, 0,
LOI
Fes O,
Mg"

Se

M
ZMS29  ZMS-33
57.33 56.56
0.60 0.61
15.88 15.72
9.26 9.28
0.09 0.10
4.52 4.79

.92 10. 19
1.58 1.52
0.08 0.08
0.10 0.09
0.68 0.58

100.04  99.52
0.49 0.51
29.349 22,635
286. 133 299.048
73.375  70.019
28.380 26.107
37.146  39.521
77.029  9.541
63.158  55.307
15,190 15.433

Ao

ZMS-23
56.85
0.70
15.41
8.86
0.10
5.25
8.91
2.71
0. 14
0.08
0.50
99.50
0.54
32.699
256.089
56.970
29.610
63.053
39.971)
30. 666
15.559

ZMS-24
5737
0.69
15.28
8.63

0.10

0.50

Ms4
52.57
0.16
14.45
8.88
0.15
9.95
.74
1.06
0.12
0.01
1.58
100. 67
0.69
43.765
187.936
366. 207
42.679
105.372
2.948
37.068
10. 296

ZMS9
49.76
0.28
15.73
8.36
0. 14
9.4l
11.81
1.74
0.15
0.04
2.22
99.65
0.69
39.667
217.092
417.340
41. 131
122.947
11.947
66.275

BEG

7MS-32

51.76
0.20
12,58
9.05
0.14
118
11.97
1.05
0.15
0.01
1.43
99.52
0.71
48.594
240.901
435.826
46.539
120.975
34.334
37.906
10.137

IMS-5
51.01
0.22
15.714
6.92
.12
9.03
11.91
1.71
0.31
0.01
2.77
99.72
0.72
38.579
168. 137
287.397
32,140
111,136
3.288
59.660
12.080

ZMS-8
49.71 54. 1 55.17
0.19 0.29 0.15
13.92 7.65 2.90
8.39 9.23 8.63
0.15 0.17 0.17
11.32 4.2\ 18.52
11.77 10.87 12.45
1.87 0.98 0.23
0.16 0.17 0.07
0.02 0.02 0.02
2.37 1.82 .50
99.87 99.53 99. 80
0.73 0.75 0.81
46.094  59.885 58.740
193.008 272.679 185.365
507.402 991,959 1540.937
44.953  48.672 52.976
158.700 179.970 140. 366
23,121 17.847 22,602
39.372 64.227  40.706
9.963 7.162 3.757

B4

IMS22 AMS26

IMS-12

54.41
0.13
3.03
7.90
0.18
19.73
11,83
0.26
0.06
0.01
2.01
99.55
0.83

49.459
141.028
1780. 126
47.530
165.332
21.543
32.044

3.329

IMS-17
54.31
0.11
3.85
8.06
0.16
19.57
12.05
0.27
0.04
0.01
2.28
100.72
0.83
50. 608

159.673
1954. 494

50. 883

161. 375

9.691
35.250
3.792
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A NGRS A YR E
g ZMS-29 ZMS-33 ZMS-23 ZMS-24 ZMS4  ZMS9 ZMS32 ZMS-5 ZMS-8 ZMS-22 ZMS-26 ZMS-12  ZMS-17
Rb 2.635 1.673 1.754 1.373 4.382  5.032 3.212 16.773 3.865 6.947 0.546  0.565 0.399
Sr 149.898 152.727 120.212 120.676 65.226 143.615 80.335 119.102 114.779 35.257 5.717  4.698 3.951
Y 14.707 13.610 22.724 22.418 3.777 6.097 6.897 6.639  5.313 10.361 4.734  3.222 2.857
Zr 36.000 34.8i1 48.108 47.495 7.863 16.546 16.794 22.471 9.225 24.858 19.935 9.364 6. 169
Nb 1.304 1.254 1.880 1.832  0.561 0.661 0.438 0.756  0.403 1.425 0.345  0.206 0.201
Cs 1.343  0.839 0.452 0.470 2.645 3.649 1.907 4.541 7.486 0.887 0.076  0.076 0.096
Ba 24.84 21.70 56.60 78.59 56.79 51.06  63.51 76.72  70.47  30.97 10.81 19.27 25.33

La 3.826 3.577 3.266 3.403  0.668 1.523 1.342 1.413 1.063  2.125 1.095  0.714 0.314
Ce 8.602 7.964 8.302 8.875 1.542  3.415 2.910 3.342 2.400 5.303  2.627 i.647 0.862
Pr 1. 125 1.081 1.283 1.317  0.210  0.479 0.406¢ 0.460  0.332  0.762  0.364  0.219 0.131
Nd 5.159 4.754 6.370  6.435 0.952  2.16% 1.887 2149 1.888  3.392 [.664 0.964 0.684
Sm 1.584 1.436 2,127  2.140  0.3'3  0.660 0.620  0.638  0.485 1.066 0.492  0.310 0.230
Eu 0.511 0.501 0.627 (.8 0. 14 0.239 0.223 0.234 0.203  0.226 0.13 0.095 0.095
Gd 1.860 1.795  2.941 Z.81> 0.416 0.790 0.824 0.795 0.632 1.256  0.604  0.397 0.348
Tb 0.344 0.338 0.53¢ 0.525 0.082 0.142 0.159 0.153  0.121 0.238 0.112  0.079 0.068
Dy 2,295 2.242 3.62 3.58 0.572 0.971 1.12 1.043  0.853 1.615 0.78 0.549 0.486
Ho 0.518 0.492 0.797 0.794 0.136 0.219 0.253 0.231 0.197 0.366 0.182 0.125 0.116
Er 1.568 1.508 2.362 2.385 0.424 0.670 0.766 0.700  0.593 1.102 0.559 0.378 0.353
Tm 0.234 0.234 0.363 0.356 0.067 0.103 0.121 0.108 ©0.092 0.172 0.088  0.061 0.056
Yb 1.550 1.532  2.373 2.343 0.455 0.671 0.793  0.700  0.584 1.121 0.607  0.395 0.367
Lu 0.250 0.243 0.357 0.354 0.073 0.104 0.124 0.109 0.091 0.172 0.09  0.063 0.057
Hf 1.229 1.195 1.637 1.589 0.268 0.578 0.541 0.708 0.355 0.914 0.608 0.319 0.206
Ta 0.176  0.163  0.351 0.279 0.424 0.229 0.122 0.312 0.219 0.160 0.060 0.072 0.067
Pb 2.330 1.679  1.637 1.661 1.584 2.213 2.472  3.384  4.898 1.871 1.36 1.104 0.115

e

Th 0.998 0.858 0.907 0.933 0.186 0.440 0.427 0.350 294 0.647 0.326  0.388 0. 149

U 0.340 0.373  0.561 0.503 0.085 0.131 0.141 0.096 0.105 0.299 0.150 0.166 0.082
SREE  29.43 27.70 35.32 35.93 6.05 12.15 11.55 12.08 9.23 18.92 9.40 6.00 4.17
(La/Yb)y  1.71 1.62 0.95 1.01 1.02 1.57 1.17 1.40 1.26 1.31 .25 1.25 0.59
Eu”* 0.90 0.95 0.76 0.75 1.17 1.00 0.95 1.00 111 0.59 0.72 0.82 1.02
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Fig.3 Fe,0, —SiO, plot of the Zhamashi complex
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Fig.7 Th/Yb-Ta/Yb (after Pearce, 1983 )and Th/Yb -
Nb/Yb tectonic discrimination diagrams ( Pearce and Peate,
1995).

The diagrams show that most of the samples fall into the oceanic
island arc field

Vectors shown indicate the influence of subduction components (S},
within-plate enrichment ( W), crustal contamination (C) and

fractionation crystallization (F)

PG AE S YRERE , R Ib A BT 1 R R P B

(D ZEREEAEFEALK(LLE) M5 HEHR
FEE(HFSE) L & Nb #1 Ta 2 B S (Pearce ! Peate,
1995) , RIE R T B2 -8 KLIUER B B ML

TERR I (& 6) b, 4% T Nb.Ta . Zr il HE 5 38 7T
#(HFSE) ,Rb.Ba.Th .U & AB FEATE(LILE) BB B
MY, T Nb.Ta MV R% . KRR Z BRI
F W, BT BT A 2 B KRR

TENSBRBEZABEGER RIKERNEW, H
S E, TR EZXEERNEmEN, LAHEHERE
BIREMTRNEE. 7 Th/Yb-Nb/Yb #1 Th/Yb-Ta/Yb H 5
HPEELE(BTafib) KBS BEERESRNE
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