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Geochemistry of amphibolites in Hualong Group of eastern Middle Qilian
massif and its tectonic significance

GAO Xiao-feng, LI Wen-yuan, YE Mei-fang and GUO Zhou-ping
(Xi’an Institute of Geology and Mineral Resources, Xi’an 710054, China)

Abstract: Petrologic characteristics and analyses of major and trace elements of the amphibolites in Hualong
Group within the eastern segment of Middle Qilian massif are reported in this paper. The amphibolites consist
mainly of amphibole (52% ) and plagioclase (40% ), with the accessory minerals comprising ilmenite (6% ),
aprtite (2% ), quartz and sphene. In the rocks, Si0O, =43.78% ~48.09 %, TiO,=2.26% ~2.5% ,AL0; =
14.99% ~16.64% ,P,05=0.38% ~0.43% , CaO=8.11% ~10.93% , FeO, = 11.83% ~12.54% , and Mg™
=0.53~0.54. The amphibolites in Hualong Group crop out in layers, and their protoliths are alkalic basalts
characterized by significant LREE[ (La/Yb).,=4.3~8.3)] and HFSE (e.g., Nb, Ta) enrichment (Nb/La=
1.2~1.5, Th/Ta=1.2~1.4) and insignificant Eu anomalies (Eu/Eu* =0.90~1.11 , with an average of
1.04 ), as well as trace element patterns similar to those of ocean island basalts. Various geochemical diagrams
indicate that these amphibolites mainly formed in an intraplate environment. Compared with OIB, amphibolites
have slightly lower LILE (e.g., Th) concentrations, implying an effect of asthenosphere-lithosphere interac-
tions. The formation of the amphibolites was probably related to the partial breakup of the Neoproterozoic Ro-
dinia Supercontinent in the Qilianshan region or the breakup of Neoproterozoic Rodinia Supercontinent in part of
the Qilianshan region.
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Distribution of Hualong Group Complex in the Qilian Mountains
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Fig. 3 Classification of amphibolites in Hualong Group
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Fig. 4 Chondrite-normalized REE patterns a and primitive mantle PM  normalized spidergrams b of amphibolites

in Hualong Group values of trace elements for chondrite are from Taylor and McLennan 1985 and for PM from

Sun and McDonough 1989  respectively



511

1

W %

wg 107°

Table 1 Major wp % and trace element wy 10™° concentrations of amphibolites in Hualong Group

09HL-02 09HL-03 09HL-04 09HL-05 09HL-06
SiO, 44.7 45.89 43.78 44.78 48.09
TiO, 2.50 2.47 2.40 2.50 2.26
ALO; 16.02 16.64 15.01 16.52 14.99
Fe,05 1.74 1.80 1.94 2.20 1.95
FeO 10.97 10.60 10.37 10.29 10.07
MnO 0.19 0.24 0.20 0.21 0.22
MgO 6.87 6.65 6.49 6.66 6.57
CaO 9.39 8.11 10.93 8.92 8.67
Na,O 0.58 0.57 0.56 0.55 0.58
K,O 2.57 3.03 2.20 2.84 2.41
P,0s 0.40 0.43 0.39 0.40 0.38
Los 4.45 3.93 6.55 5.04 4.60
Total 95.93 96.43 94.27 95.87 96.19
Mg 0.53 0.53 0.53 0.54 0.54
Cr 49 50.4 50.1 48 50.9
Ni 55.4 54.1 64.1 50.2 53.1
Co 49.7 47.3 49.9 47.1 45.8
Rb 197 261 199 271 215
Sr 291 218 238 280 200
Ba 304 488 311 398 266
v 243 242 241 236 226
Nb 32.9 35.1 32.6 32.8 30.8
Ta 1.98 2.1 2.01 2.08 1.85
Zr 204 215 193 198 186
Hf 4.59 4.87 4.38 4.52 4.26
Ph 16.4 15.2 15.9 13.4 10.8
U 0.77 1.37 0.9 0.98 1.31
Th 2.78 2.64 2.64 2.64 2.21
Y 26.7 41.9 27.4 27.1 28.7
La 26.5 23.7 24.9 23.6 21.5
Ce 57 55.2 56.6 53.4 50.3
Pr 7.17 7.47 7.32 6.98 6.67
Nd 29.2 31 29.4 28.8 28.1
Sm 6.37 7.59 6.34 6.49 6.44
Eu 1.91 2.08 .97 2.08 2.08
Gd 6.12 7.62 6.29 6.3 6.14
Tb 0.9 1.17 0.9 0.9 0.89
Dy 5.3 7.52 5.34 5.34 5.57
Ho 1.05 1.57 1.04 1.02 1.05
Er 2.62 4.16 2.65 2.62 2.7
Tm 0.36 0.59 0.38 0.36 0.38
Yb 2.16 3.7 2.25 2.2 2.34
Lu 0.32 0.53 0.33 0.32 0.36
REE 146.98 153.90 145.71 140.41 134.52
Eu "Eu 1.02 0.90 1.05 1.10 1.11
Zr Hf 44.44 44.15 44.06 43.81 43.66
Nb Ta 16.62 16.71 16.22 15.77 16.65
Nb La 1.24 1.48 1.31 1.39 1.43
Th Ta 1.40 1.26 1.31 1.27 1.19
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Fig. 5 Tectonic discrimination of amphibolites in Hualong Group
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a—V — Ti discrimination diagram Shervais et al. 1982  IAT island-arc tholeiite BAT back-arc basin tholeiite MORB mid-ocean ridge
basalt WPB intraplate basalt b—Zr Y — Zr discrimination diagram Pearce and Norry 1979  IAT island-arc tholeiite MORB mid-ocean
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and Gale 1977 1 spreading center island 2 island-arc and active continental margin 3 midocean ridge basalt 4 ocean island basalt 5 con-

tinental basalt
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