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Geochemical characteristics and tectonic implications of the Dashishan A-type
granitic intrusive in Beishan area, Gansu Province

QI Rui-rong"?, HUANG Zeng-bao? and JIN Xia®
(1. China University of Geosciences, Wuhan 430074, China; 2. Geological Survey of Gansu Province, Lanzhou 731000, China)

Abstract: The Dashishan intrusive in Beishan area of Gansu Province mainly consists of biotite potassium-
feldspar granites. The granites of Dashishan are metaluminous (ALO;=12.18% ~13.37% ) and are character-
ized by high SiO,(74.22% ~78.38% ), Na,O+ K,O(7.60% —~8.50% ), FeO'/MgO ratio, REE(102.3>x 10 ¢
~120.02%x10 %),Y,Nb and F, and low CaO(0.01% ~0.99% ), MgO(0.05% ~1.15% ), Sr and Ba. These
characteristics are very different from characteristics of I-type and S-type granites in Beishan area, but quite simi-
lar to A, type granites. The Dashishan intrusive has a Rb-Sr isochron age of 273 Ma. It is therefore suggested
that crustal rifting might have started in late Hercynian in that area.
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Fig. 1 Geological sketch map of the Dashishan intrusive
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I—Tertiary Kuquan Formation 2—Carboniferous Baishan Formation 3—Carboniferous Saozishan Formation 4—Triassic tonalite 5—Permian

pladorite in Dashishan intrusive 6—admellite in Dashishan intrusive 7—Carboniferous — Permian quartz diorite 8—Carboniferous — Permian ad-

mellite  9—Carboniferous — Permian granodiorite 10—diabase vein 11—thrust fault 12—Hongshishan fault 13—vein boundary 14—sampling

site for isotopic determination
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Table 1 Major elements REE and trace elements of the Dashishan intrusive
1 2 3 4 5 6 7
3PgYQ1  3PgYQ2  3PiYQl 3YQ2106-1 3PYQ1  3PjYQ2 3P17YQ3
SiO, 76.38 78.38 74.22 75.16 65.55 65.84 77.75
TiO, 0.08 0.10 0.16 0.15 0.40 0.38 0
AlLOs 12.27 12.18 13.37 12.66 14.1 15.12 12.5
Fe,O5 0.43 0.26 0.94 0.54 2.53 2.22 0.33
FeO 1.74 1.70 1.02 0.45 2.20 2.24 0.20
MnO 0.02 0.02 0.04 0.02 0.09 0.06 0.02
MgO 0.10 0.06 0.05 1.15 2.08 1.71 0.22
CaO 0.01 0.13 0.23 0.90 3.82 4.48 0.30
Na,O 3.91 3.74 3.58 3.40 3.06 4.17 3.80
K,O 4.59 4.18 4.02 4.40 2.38 1.28 4.10
P,0s 0.10 0.10 0.08 0.16 0.14 0.17 0.08
CO, - - - 0.28 - - 0.72
H,0O* 0.2 0.33 0.71 0.48 2.02 0.92 0.36
H,O 0.07 0.06 0.02 0.12 0.09 0.08 0.09
total 99.90 101.24 98.44 99.96 98.46 98.67 100.47
o 2.16 1.77 1.85 1.89 1.31 1.30 1.80
K,0+ Na,O 8.50 7.92 7.60 7.80 5.44 5.45 7.90
A NCK 1.44 1.51 1.71 1.44 1.52 1.52 1.52
La 16.6 23.1 17.9 26 22.4 20.2 9.06
Ce 32.6 39.4 30.3 43.1 36.6 39.2 17.2
Pr 3.66 3.72 3.37 3.69 3.7 5.55 2.07
Nd 14.3 16 13.1 13.3 15 23.3 8.72
Sm 3.73 3.23 3.27 2.13 3.38 5.07 3.26
Eu 0.14 0.33 0.65 0.41 0.81 1.27 0.12
Gd 3.7 3 2.93 1.75 2.93 4.64 3.95
Th 0.8 0.56 0.63 0.28 0.5 0.68 1.02
Dy 5.79 3.8 4.06 1.52 3.4 4.71 7.28
Ho 1.15 0.78 0.85 0.32 0.69 0.86 1.64
Er 3.77 2.34 2.9 0.84 2.06 2.51 5.35
Tm 0.58 0.37 0.44 0.1 0.32 0.36 0.84
Yb 3.94 2.34 2.59 0.98 2.07 2.04 5.36
Lu 0.56 0.34 0.37 0.17 0.3 0.27 0.79
Y 28.7 17.6 18.8 7.44 15.5 18.6 42.3
SREE 120.02 116.91 102.16 102.03 109. 66 129.26 108.96
oEu 0.11 0.32 0.63 0.63 0.77 0.79 0.10
La Yb n 2.84 6.66 4.66 17.89 7.30 6.68 1.14
F 224 292 396 203 449 650 110
Cr 1.85 <1 <1 9.2 16.8 39.6 41.6
Li 7.12 12.9 14.2 21.8 17.3 19.1 18.7
Rb 171 143 133 201 124 87.3 252
Cs 3.8 2.6 2.45 4.1 2.2 3.4 9.4
Sr 13.5 46.5 94.8 108 254 390 13.4
Ba 209 537 461 372 706 404 72.8
Sc 1.98 1.77 2.98 3.53 107 9.92 4.83
Nb 7.39 5.71 7.67 7.73 9.6 4.95 14.4
Ta 0.79 0.89 1.4 1.02 1.27 1.24 2.24
Zr 122 63.6 113 7.14 107 179 39.7
Hf 4.49 2.074 3.86 2.42 3.44 5.59 1.78
Th 10.8 11 10.8 23.1 11.1 6.21 13.3
Ti 518 808 1210 899 3080 4160 0
P 73.4 99 254 349 457 810 175
K 34900 32400 32600 18262 28100 12500 17017
Y 28.7 17.6 18.8 7.44 15.5 18.6 42.3
K Rb 204.1 226.6 245.1 90.9 226.6 143.2 67.5
Rb Sr 12.67 3.08 1.40 1.86 0.49 0.22 18.81
wn (%) wp 1076
ICP-MS 0.5x10°° 5% 1~4
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Fig. 4 Spider diagrams of trace elements for the Dashishan intrusive
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Table 2 Rb-Sr isotopic compositions of the Dashishan intrusive
wRb 107° w Sr 10°° 8TRb %Sy 87Sr 80Sr 26
1 303139-2 3PgTW-2 160.1 13.38 34.93 0.838 64 +.000 04
2 303139-3 3PgTW-3 158.5 18.86 24.45 0.798 52 +.000 04
3 303139-4 3PgTW-4 162.6 13.27 35.77 0.841 67 +.000 02
4 303139-5 3PgTW-5 161.9 18.19 25.91 0.802 90+ .000 07
5 303139-6 3PgTW-6 154.8 11.61 39.02 0.858 12 +.000 07
6 303139-7 3PgTW-7 159.8 15.31 30.42 0.81984 + . 000 04
7 303139-1 3PgTW-1 159 8.626 54.2 0.91423 + .000 09
8 303139-8 3PgTW-8 170.8 6.738 75.13 0.99438 +.000 02

A¥Rb=1.42%x10 "a!
t=273Ma+3Ma 26 %Sr %0Sr=0.703 11+0.001 54 1o
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