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Abstract: The formation age and petrogenesis of the Gangchadasi granites in the eastern segment of the northern
South Qilian block remain controversial. New LA-ICP-MS zircon U-Pb dating and whole-rock geochemical
analysis were conducted in this study to constrain the petrogenetic and tectonic processes during the formation of
the granites. The Gangchadasi granites are mainly composed of granodiorite and biotite-monzogranite. Zircons
from the granodiorite show euhedral shape, oscillatory CL zoning and high Th/U ratios (0.27 ~ 0.91), indicative
of a magmatic origin. The weighted mean of the youngest group of concordant 2°°Pb/?*®U ages yielded an
emplacement age of (435t4) Ma. The granodiorite and biotite-monzogranite share similar geochemical
characteristics, such as high content of SiO, (65.52% ~ 74.23%), total alkali ((Na,0+K,0)=6.95% ~ 8.24%), and
aluminum (Al,03=12.33% ~ 15.26%), and low amounts of magnesium (Mg0=0.31% ~ 1.32%). Their A/CNK
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ratios range from 0.85 to 1.05, indicating a transitional composition between metaluminous and peraluminous.

The granites are enriched in large ion lithophile elements (e.g., Rb, Ba, and K) and light rare earth elements and

depleted in high field strength elements (e.g., Nb and Ta) and heavy rare earth elements, and exhibit prominent

negative Eu anomaly (8Eu=0.51 ~ 0.80) and depletion of Sr, P, and Ti. It is held that the Gangchadasi granites are

I-type granites derived from partial melting of a middle-upper continental crust under the condition of high

temperatures and low pressures. In combination with regional tectonic evolution, the authors suggest that the

Gangchadasi granites probably formed in an active continental margin during Early Silurian.
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Fig. 1 Tectonic location (a) and geological map (b) of the
Gangchadasi granites in the South Qilian block
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Fig. 2 Mineral assemblages and granitic texture for the Gangchadasi granites
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Fig. 3 Representative zircon CL images (a) and U-Pb
concordia diagrams (b) for the Gangchadasi granodiorite
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Table 1 Zircon U-Pb data for the Gangchadasi granodiorite
5 Th U AR i IMa
GC-3 x10°  x10° o jﬁgﬁ 1o jZ;S 1o ;zig 1o ;ﬁﬁ% 1o jﬁ;ﬁ 1o jZ;ﬁ 1o
-1 28 76 0.37 0.0807 0.0008 0.6574 0.0372 0.0591 0.0033 0.0271 0.0011 500 5 513 29
-2 37 76 049 0.0739 0.0008 0.6159 0.0449 0.0605 0.0043 0.0269 0.0010 459 5 487 36
-3 21 45 047 0.0768 0.0011 0.8008 0.0860 0.0756 0.0078 0.0340 0.0015 477 7 597 64
-4 24 47 0.51 0.0775 0.0009 0.6708 0.0591 0.0627 0.0055 0.0304 0.0010 481 5 521 46
-6 9 25 0.37 0.0856 0.0011 0.8284 0.0996 0.0702 0.0088 0.0384 0.0019 530 7 613 74
-7 16 44 0.35 0.0804 0.0010 0.8090 0.0688 0.0730 0.0062 0.0334 0.0016 498 6 602 51
-8 19 51 0.38 0.0781 0.0009 0.7635 0.0533 0.0709 0.0050 0.0300 0.0013 485 5 576 40
-10 5 17 0.30 0.0926 0.0015 15031 0.1387 0.1177 0.0114 0.0745 0.0034 571 9 932 86
-11 16 60 0.27 0.0754 0.0008 0.8199 0.0447 0.0789 0.0042 0.0494 0.0016 469 5 608 33
-12 530 585 0.91 0.0695 0.0007 0.5784 0.0087 0.0604 0.0008 0.0189 0.0004 433 4 463
-13 172 498 0.35 0.0698 0.0007 0.5678 0.0091 0.0590 0.0009 0.0201 0.0004 435 4 457
-14 252 757 0.33 0.0732 0.0007 0.6554 0.0096 0.0649 0.0009 0.0221 0.0005 456 4 512
-15 192 411 0.47 0.0702 0.0007 0.6829 0.0179 0.0706 0.0018 0.0220 0.0006 437 4 528 14
-17 193 271 0.71 0.0699 0.0007 0.5476 0.0173 0.0568 0.0017 0.0162 0.0005 436 4 443 14
-18 161 325 0.50 0.0694 0.0007 0.5353 0.0102 0.0559 0.0010 0.0162 0.0004 433 4 435 8
-19 147 352 0.42 0.0698 0.0007 0.6276 0.0123 0.0652 0.0011 0.0175 0.0005 435 4 495 10
-20 168 197 0.85 0.0745 0.0007 0.6391 0.0161 0.0622 0.0015 0.0181 0.0004 463 5 502 13
-21 112 305 0.37 0.0733 0.0007 0.8601 0.0175 0.0851 0.0016 0.0289 0.0007 456 4 630 13
-22 134 301 0.45 0.0701 0.0007 0.5924 0.0127 0.0613 0.0012 0.0191 0.0005 437 4 472 10
-23 131 263 0.50 0.0704 0.0007 0.6056 0.0203 0.0624 0.0021 0.0179 0.0006 438 5 481 16
-24 182 503 0.36 0.0704 0.0007 0.5410 0.0219 0.0557 0.0024 0.0175 0.0006 439 4 439 18
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Fig. 4 Diagrams of TAS (a) and aluminum saturation indices (b) for the Gangchadasi granites
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Table 2 Major (%) and trace element (10°®) compositions of the Gangchadasi granites

b GC-1 GC-2 GC-3m ‘ GC-4 GC-5 GC-6 Gc-l (iC-S "90-9 b T
EHINK S BRE KBRS
SiO, 67.37 67.88 66.71 65.86 68.36 65.52 7423 7289 72.79 66.6 63.5 53.4
TiO, 0.58 0.66 0.71 0.72 0.64 0.70 025 040 0.22 0.64 0.69 0.82
Al,O; 14.91 14.53 14.83 15.26 13.92 15.24  12.33 12.77 13.60 154 15.0 16.9
Fe,0; 1.05 0.82 1.16 1.50 0.81 1.25 060 0.68 0.48 - - -
FeO 3.59 3.59 3.76 3.62 3.47 3.35 158 214 1.25 - - -
FeO" 453 4.33 4.80 4.97 4.20 4.33 212 275 168 5.04 6.02 8.57
MnO 0.06 0.04 0.05 0.05 0.05 0.04 0.02 0.03 0.01 0.1 0.1 0.1
MgO 0.66 1.20 0.31 1.21 1.05 1.32 031 048 057 2.48 3.59 7.24
Ca0 2.57 2.57 4.28 3.02 2.57 2.87 153 177 134 3.59 5.25 9.59
Na,O 3.62 3.40 3.58 3.61 3.60 3.86 34 343 276 3.27 3.39 2.65
K0 3.69 3.55 3.50 3.92 3.84 3.68 475 426 548 2.8 2.3 0.61
P,0s 0.14 0.18 0.19 0.20 0.18 0.20 0.07 010 0.03 0.15 0.15 0.10
Los 157 0.66 0.98 0.82 1.12 1.39 046 055 0.80 - - -
Total 101.42 99.82  100.81  100.51  100.58  100.75 99.88 99.89 99.80 - - -
K,0/Na,0 1.02 1.04 0.98 1.09 1.07 0.95 140 124  1.99 0.86 0.68 0.23
K,0+Na,0 7.31 6.95 7.08 7.53 7.44 7.54 815 7.69 824 6.07 5.69 3.26
AICNK 1.02 1.03 0.85 0.97 0.94 0.98 091 095 1.05 1.59 1.37 1.32
\Y; 34.5 38.4 54.3 50.6 49.0 55.3 106 9.82 135 97 107 196
Cr 13.5 15.6 23.3 16.3 15.8 19.4 973 9.06 6.83 92 76 215
Co 5.42 6.74 9.06 8.34 8.83 8.37 250 225 361 17.3 22 38
Ni 4.99 5.02 7.34 5.73 5.43 6.16 253 264  4.49 47 335 88
Rb 121 164 121 125 126 116 159 148 120 82 65 11
Sr 210 175 237 242 237 269 88.7 108 206 320 282 348
Y 47.1 355 56.4 51.0 52.7 56.0 159 265 249 21 20 16
zr 318 277 398 330 292 304 130 118 170 193 149 68
Nb 25.1 26.8 32.7 29.2 28.8 28.7 185 144 139 12 10 5
Ba 1174 725 948 1015 928 909 433 406 838 628 532 259
Hf 6.24 7.00 8.57 7.34 7.26 8.29 754 762 115 5.3 4.4 1.9
Ta 0.98 1.56 1.14 1.07 1.01 0.93 048 072 0.36 0.9 0.6 0.6
Th 20.5 14.8 23.9 19.9 16.7 18.6 17.6 107 208 10.5 6.5 1.2
U 2.23 2.73 2.35 1.85 2.09 1.80 165 1.38 2.18 2.7 1.3 0.2
La 89.9 73.2 93.0 81.0 76.2 78.9 36.8 290 327 31 24 8
Ce 169 136 178 157 149 149 713 546 651 63 53 20
Pr 19.8 16.0 20.8 17.9 17.7 17.5 860 677 7.89 7.1 5.8 2.4
Nd 68.8 56.7 75.5 65.2 63.9 63.3 301 246 2938 27 25 11
Sm 10.9 9.06 12.8 11.6 11.0 11.6 55 492 578 4.7 4.6 2.8
Eu 2.04 1.50 2.09 2.04 2.04 1.98 096 1.00 1.48 1 1.4 11
Gd 9.40 7.58 11.8 10.5 10.8 10.9 461 496 534 4 4 3.1
Th 1.42 1.16 1.85 1.69 1.75 1.79 064 0.82 0.80 0.7 0.7 0.48
Dy 7.94 6.60 10.7 9.59 10.2 10.7 343 494 439 3.9 3.8 3.1
Ho 1.55 1.27 2.04 1.88 1.99 2.06 059 097 0.90 0.83 0.82 0.68
Er 4.40 3.45 5.56 5.09 5.17 5.44 147 254 239 2.3 2.3 1.9
Tm 0.56 0.47 0.71 0.63 0.70 0.71 020 032 0.35 0.3 0.32 0.24
Yb 3.71 2.74 4.38 4.02 4.19 4.38 117 187 226 2 2.2 1.5
Lu 0.59 0.40 0.68 0.62 0.64 0.68 020 029 0.39 0.31 0.4 0.25
YREE 390 316 420 369 356 359 166 138 160 148 128 56
(La/Yb)y 17.4 19.2 15.2 14.5 13.1 12.9 22.6 11.1 10.4 11.08 7.8 3.81
SEu 0.60 0.54 0.51 0.55 0.56 0.53 057 061 0.80 0.72 0.96 1.14
Nb/U 11.3 9.82 13.9 15.8 13.8 9.82 1.2 104  6.38 4.44 7.69 25
Rb/Sr 0.58 0.93 0.51 0.51 0.53 0.43 1.79 137 0.58 0.26 0.23 0.03

o bLod, TS8R S| B Rudnick and Gao, 2003,

AAREIR L R E T DL, NI RS AR
MR TR I B R A WA (8] 5a), HEM 1T
FOMBWAE, (La/Yb)y /T 10.4 ~ 22.6 Z ], F35h
15.14, #%# + UK (LREES)MIXT E 4, MoK
(HREEs)AHXT = 41, HA BRI Eu 1 54 (5Eu=0.51

~0.80). HH B K N A i Too R S b=
KAE R E A g, RS By AR Lot R
fic 43 # XAl (Rudnick and Gao, 2003)., 7 Ji5 #5 Hi g
WEA M E TR MBI R EEREFEATLER
(LILEs) (Rb. Ba. K). = #i &%t K (HFSEs)
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Fig. 5 Chondrite-normalized REE patterns (a) and primitive mantle-normalized spider diagram of trace elements (b)
for the Gangchadasi granites
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Fig. 6 Genetic type discrimination diagrams for the Gangchadasi granites (after Chappell and White, 1992)
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