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Abstract; West Qinling orogenic belt located at the northeastern margin of Tibetan Plateau is a transform junc-
tion belt among the Paleo-Asian tectonic domain, the Tethyan tectonic domain and the Pacific tectonic domain,
and is a key region in the division of the geographical and geological structures between the eastern and western
China. A large amount of Mesozoic volcanic rocks are widely distributed in West Qinling. However, there are
some debatable issues on petrogenesis and geodynamic settings of the Mesozoic volcanic rocks in this region,
because of poor basic geological research in the past, especially lacking reliable geochronological and geochemi-
cal data of the volcanic rocks, which had affected, the comprehensive understanding of the tectonic setting and
evolutionary history of West Qinling. In this paper, we present petrographic, geochemical and isotopic chrono-
logical data of Mesozoic basalts in Hongqiang Area of Xiahe County in West Qinling, Gansu Province. and dis-
cuss its petrogenesis and geodynamic setting. The LA-ICP-MS zircon U-Pb age of the basalt is (104. 8 &
0.99)Ma (MSWD=0. 63) which is consistent with its field relationships, and indicates that the magma activi-
ty of the Hongqiang basalts occurred mainly in the Early Cretaceous. The petrographic study shows that the
basalts are characteristic of occurring plagioclase phenocrysts with large amount of plagioclase microlites and
micro-phenocrysts in the groundmass. In petrochemistry the volcanic rocks are characteristic of higher SiO, ,
Al; O;, Na, O and lower CaO contents demonstrating that the basalts belong to a sodic-alkaline magma series
which is different from the Cenozoic ultrapotassic volcanic rocks from Lixian-Dangchang in the eastern part of
the study area. As to geochemistry, the Hongqgiang basalts are rich in REE and HREE (Nb, Ta, Zr, Hf, Ti)
and slightly depleted in LILE (Rb, K), and have positive exq () values (5. 9-7.5), low initial *’Sr/*Sr ratios
(0.703 3-0.705 6) and Pb isotopic ratios are **Pb/*Pb(z) =17. 707-18. 319, *"Pb/* Pb(¢) =15. 398-15. 626 and
25Ph /2 Ph(t) = 37. 266-38. 454 3 respectively. All of these mentioned above indicate that the Early Cretaceous
basalts of Hongqiang have the geochemical characteristics similar to continental OIB, and their source may be a
depleted asthenosphere mantle with mixing characteristics of DMM and PREMU. Combined with a compre-

hensive analysis of the geotectonic setting of the Honggiang basalts and contrastive research between
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Hongqiang Early Cretaceous basalts and Lixian-Dangchang Cenozoic ultrapotassic volcanic rocks, we suggest
that the Early Cretaceous Hongqiang basalts may be a product of continental rift magmatism, its petrogenesis
and dynamic background are strongly associated with the nature and evolution of North-South Tectonic Belt
since Mesozoic. The differences on the petrography, whole rock geochemistry, magma series and types of the
volcanic rocks between Early Cretaceous sodic-alkaline basalts and Cenozoic ultrapotassic volcanic rocks in the
E-W segment of West Qinling may be related to the evolution of the asthenospheric mantle source during dif-
ferent periods and the depth of magmagenesis as well as the degree of partial melting.

Key words: West Qinling; Early Cretaceous; sodic; OIB; asthenospheric mantle
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Fig. 2 Petrographical characteristics of Hongqiang basalts
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Table 1  Whole-rock geochemical and Sr,Nd and Pb isotope composition data of alkaline basalts in Hongqgiang

wy/ %%
Mg*#
SiO; TiO, Al; O3 TFe; 03  MnO MgO CaO Naz; O K;O P,0s LOI Total

HQ10-1 49.1 2.8 17.23 10.41 0.04 5.72 4.23 3.21 0.91 0.19 5.47 99.3 0.52
HQ10-2 47.98 3.1 15.29 11.78 0.05 5.81 5.55 2.62 0.74 0. 44 6.86  100.2 0.5
HQ10-3 44. 27 2.8 16.14 11.98 0.07 4. 84 4.62 4.82 0.6 0. 68 8.32  99.13 0. 45
HQ10-4 49.58 2.74  15.19 11.78 0.05 5.9 3.99 3.54 0.42 0. 24 6.07 99.5 0.5
HQ10-5 51.92 2.88 17.27 11.66 0.02 3.25 1.81 6.1 0.5 0.18 4.23  99.81 0. 36

Li Be Sc \ Cr Co Ni Cu Zn Ga Rb Sr Y Zr Nb Cs Ba Hf Ta

HQl0-1 16.2 1.69 25.6 230 402 52.1 204 54.6 103 19.9 15.7 857 24.8 221 39.9 1.09 158 4.83 2.29
HQlo-2 22.2 1.71 19.6 211 228 49.6 132 36.4 74.4 17.7 8.36 1102 25.1 240 44.9 1.83 163 4.98 2.55

HQ10-3 15.2 1.68 26.5 224 290 38.7 154 54.4 69.5 20.7 6.23 402 22.1 284 52.8 0.26 51.4 5.82 3.12

l

HQ10-4 53.9 1.29 21.8 224 488 39.7 241 215 60.8 15.1 9.91 823 19.4 192 34.8 1.13 191 3.98 2.02

w
—
w
S
Do
~

HQ10-5 31.7 1.49 17.5 40.2 141 44.1 63.7 17 16.9 275 23.1 204 40.7 0.97 79.3 4.59 2.37

Pb Th U La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu E REE

HQl0-1 2.25 2.05 0.60 24.3 52 6.19 25.9 5.42 1.84 5.19 0.82 4.61 0.89 2.31 0.33 1.95 0.28 132
HQ10-2 1.59 2.11 0.78 27.9 57.4 7.02 29.4 6.06 2.01 5.82 0.91 4.85 0.87 2.26 0.32 1.87 0.26 147
HQ10-3 2.26 3 1.19 33.5 64.9 7.58 30.9 6.19 1.99 5.81 0.85 4.55 0.79 2.06 0.27 1.63 0.24 161.3
HQ10-4 1.32 1.77 0.82 18.8 42.3 5.11 21.5 4.73 1.56 4.53 0.71 4.04 0.76 2.02 0.28 1.71 0.26 108.3

HQIl0-5 7.06 2.59 1.27 30.6 61.8 7.77 33.1 6.86 2.03 6.3 0.9 4.73 0.83 2.06 0.27 1.64 0.23 159.1
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8TRb/5Sr 87Sr/86Sr + 20 87Sr/86Sr(¢) 7Sm/'Nd "*Nd/'Nd +26 end (1) SN/ MNd(2)
HQ10-1 0.054 0.7037 4 0.703 61 0.111 3 0.512 987 12 8.0 0.512 8
HQ10-2 0.023 0.703 3 5 0.703 28 0.109 6 0.512 991 10 8.1 0.512 9
HQ10-3 0. 046 0.705 6 5 0.705 53 0.106 5 0.512 997 10 8.2 0.512 9
HQ10-4 0.036 0.704 7 6 0.704 63 0.117 0.512 996 14 8.1 0.512 9
HQ10-5 0.183 0.704 5 4 0.704 34 0.110 3 0.512 941 10 7.1 0.512 9
WPh/Ph 425 MPh/PPh 25 MPh/2Ph 25 25Ph/2Ph(r) 27Ph/2Ph(e)  “Ph/Ph(r)
HQ10-1 18.214 7 0.001 6 15. 447 2 0.001 4 37.901 0.004 2 17.896 5 15.431 9 37.556 6
HQ10-2 18.286 1 0.001 4 15.431 6 0.001 0 37.843 8 0.002 6 17.707 1 15.403 8 37.344 8
HQ10-3 18.458 6 0.000 8 15.459 8 0.000 8 38.062 7 0.002 4 17.831 5 15.429 6 37.558 3
HQ10-4 18.393 6 0.002 15.430 4 0.001 8 37.842 1 0.005 4 17.654 1 15.394 8 37.333 8
HQ10-5 18.440 5 0.001 15.580 5 0.001 0 38. 395 0.002 6 18.277 9 15.572 7 38.265 8
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2

LA-ICP-MS U-Pb
Table 2 Zircon LA-ICP-MS U-Pb age data for Hongqgiang basalts

187

/Ma
Th/U  207ppy 27Ph/ 206Ph/ 27Ph/ 27Ph/ 206Ph/
T~ lo . lo - lo e bl lo ey lo - 1o
1 0.96 0.0481 0.0031 0.1076 0.0068 0.016 2 . 000 3 103 108 104 6 104 2
2 0.24 0.0480 0.0174 0.1079 0.0390 0.016 3 . 000 7 98 542 104 36 104 4
3 0.71 0.0481 0.0041 0.1081 0.0092 0.016 3 L0003 105 152 104 8 104 2
4 0.62 0.0483 0.0050 0.1076 0.0110 0.016 2 . 000 3 114 190 104 10 103 2
5 0.48 0.0481 0.0028 0.1093 0.0063 0.0165 .000 3 103 98 105 6 105 2
6 0.23 0.0481 0.0132 0.1083 0.0294 0.016 3 . 000 6 103 410 104 27 104 4
7 1.05 0.0482 0.0034 0.1150 0.0081 0.017 3 . 000 3 108 123 111 7 111 2
8 0.79 0.047 2 0.0023 0.1068 0.0053 0.016 4 . 000 3 57 76 103 5 105 2
9 1.18 0.0480 0.0031 0.1056 0.0068 0.0159 L0003 101 113 102 6 102 2
10 0.72 0.0483 0.0032 0.1112 0.0073 0.016 7 . 000 3 113 112 107 7 107 2
11 0.90 0.0481 0.0029 0.1085 0.0064 0.016 4 .0003 105 101 105 6 105 2
12 0.55 0.0481 0.0054 0.1175 0.0131 0.017 7 . 000 4 105 208 113 12 113 2
13 0. 20 0.0481 0.0063 0.1100 0.0142 0.016 6 . 000 4 103 235 106 13 106 3
14 0. 44 0.0482 0.0092 0.1073 0.0203 0.0161 .000 5 110 302 103 19 103 3
15 0.53 0.0481 0.0052 0.1083 0.0115 0.016 3 . 000 4 103 195 104 11 104 2
16 0.45 0.0481 0.0135 0.1061 0.0297 0.016 0 . 000 6 102 420 102 27 102 4
17 0.79 0.0489 0.0057 0.1105 0.0129 0.016 4 . 000 4 144 219 106 12 105 2
18 1. 64 0.048 3 0.0021 0.1070 0.0047 0.016 1 . 000 3 115 72 103 4 103 2
19 0.82 0.0482 0.0021 0.1117 0.0048 0.016 8 .0003 107 68 107 4 107 2
20 0.26 0.0482 0.0060 0.1147 0.0141 0.017 3 . 000 4 109 224 110 13 110 3
21 1.08 0.0531 0.0027 0.3457 0.0172 0.047 2 .0008 334 83 302 13 297 5
22 1.21 0.0486 0.0068 0.1306 0.0182 0.0195 . 000 5 127 249 125 16 124 3
23 0.81 0.0482 0.0035 0.1118 0.0080 0.016 8 L0003 107 123 108 7 108 2
24 0.73 0.0482 0.0035 0.1110 0.0079 0.016 7 . 000 3 107 123 107 7 107 2
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Fig. 7 Cathodoluminescence images of analyzed zircon grains and concordia diagram of zircon of Hongqiang basalts
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