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Geochemical characteristics of Triassic granites in Hongyuan area, Sichuan
Province, and their geological significance
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Abstract: Located in northern Songpan-Garzé orogenic belt and intruding into Triassic Xikang Group mainly
comprising sandstone and slate, the Hongyuan granites are composed of medium-fine grained granodiorite and
monzogranite. Geochemical analyses show that they have high Si0,(62.36% ~73.7% ) and ALO3(13.84% ~
16.69% ) content, low TiO,(0.18% ~0.72% ), Na,O (2.64% ~4.43% ) and K,O (2.24% ~5.07% ) con-
tent, and similar Na and K content. These granites are of metaluminous-peraluminous high-K calc-alkaline series
and can be mostly classified as I type granite (some Yanggonghai and Dagaizhai granites can be classified as A
type granite). Their total REE amounts vary considerably (84.39 %10 ©~241.07 <10 %). Light REE ele-
ments are of relative enrichment. They are enriched with large ion lithophile elements such as Ba, Rb and Th
and depleted in high field strength elements like Nb and Ta. In chondrite-normalized REE patterns, all samples
are LREE-enriched with insignificant Eu anomalies (SEu=0.54~1.28). Light and heavy REE are significantly
fractionated. The fractional extent of light REE [ (La/Sm)ny=6.13~11.16] is higher than that of heavy REE
[(Gd/Yb)y=2.13~9.52]. LA-ICP-MS U-Pb zircon ages (211.0 £0.11 Ma) of the granites suggest that
their intrusion occurred in late Indosinian. The melt composition is different in different source positions. It is
thought that these granites most likely resulted from partial melting of the homologous crust, and that there was
a substantial proportion of biotite in the source region because they were metaluminous-peraluminous high-K

calc-alkaline granites with high SiO, and Rb content and relatively high K,O/Na,O ratio. They were probably
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derived from metamorphic greywacke and intermediate volcanic rocks. Based on Hf = Rb/10 — Ta X 3 triangular

diagram and Rb —(Y + Nb) discrimination diagram, the authors have reached the conclusion that the granites

might have been formed in an collision environment after the main intracontinental collision and required an un-

derplating or intraplating scheme of mantle-derived magma.
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2 LA-ICP-MS U-Pb
Table 2 LA-ICP-MS U-Pb analytical data of zircons from Yanggonghai granite
2()7Pb 2[)()Pb 2(]7Pb 235U 2()6Pb 238U 2[)8Pb 232Th 2(]7Pb 2(]6Pb 2()7Pb 235U 2[)6Pb 238U ZUSPb 232Th
lo 1o 1o lo tMa 16 tMa 1l tMa 1l ¢t Ma Ilo
01 0.0491 0.0019 0.2246 0.0084 0.0332 0.0003 0.0104 0.0003 151 68 206 7 211 2 209 6
02 0.0520 0.0008 0.2391 0.0029 0.0334 0.0002 0.0106 0.0002 284 15 218 2 212 1 212 3
04 0.0528 0.0013 0.2401 0.0055 0.0330 0.0003 0.0100 0.0002 321 37 218 4 209 2 201 4
06 0.0523 0.0009 0.2380 0.0038 0.0330 0.0002 0.0115 0.0002 299 23 217 3 209 1 231 3
07 0.0502 0.0012 0.2325 0.0052 0.0336 0.0003 0.0104 0.0002 202 37 212 4 213 2 210 4
11 0.0515 0.0010 0.2408 0.0040 0.0339 0.0003 0.0161 0.0004 265 24 219 3 215 2 322 8
12 0.0566 0.0013 0.2595 0.0054 0.0333 0.0003 0.0105 0.0001 474 32 234 4 211 2 212 2
13 0.0495 0.0023 0.2276 0.0100 0.0333 0.0004 0.0100 0.0002 171 80 208 8 211 2 200 4
14 0.0523 0.0017 0.2390 0.0072 0.0332 0.0003 0.0111 0.0002 296 51 218 6 210 2 223 5
16 0.0494 0.0013 0.2258 0.0057 0.0332 0.0003 0.0099 0.0002 165 43 207 5 210 2 199 4
17 0.0509 0.0010 0.2347 0.0040 0.0334 0.0003 0.0106 0.0002 238 26 214 3 212 2 214 4
18 0.0550 0.0024 0.2519 0.0105 0.0333 0.0004 0.0104 0.0003 408 72 228 9 211 2 209 6
19 0.0552 0.0013 0.2557 0.0055 0.0336 0.0003 0.0105 0.0001 420 52 231 4 213 2 211 1
20 0.0583 0.0016 0.2665 0.0067 0.0331 0.0003 0.0154 0.0003 543 39 240 5 210 2 309 6
21 0.0499 0.0029 0.2258 0.0128 0.0328 0.0004 0.0104 0.0001 189 132 207 11 208 2 208 2
Rb/10 + #45 10000
X rEE
O —EH
¢ 1000 |-
é
S~
g 100 |-
=
10|
KEBERE . . , .
Hf 3Ta 1 10 100 1000 10000
w(Y+Nb)/107¢
5 Hf-Rb 10-3Ta 6 Rb- Y+Nb
Harris 1986 Pearce 1996 5

Fig. 5 Hf-Rb 10 - 3Ta discrimination diagram of granite

bodies in Hongyuan area after Harris 1986
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Fig. 6 Rb- Y+ Nb discrimination diagram of granite

bodies in Hongyuan area after Pearce 1996
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