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Abstract: This paper discusses the petrogenesis of the two-mica granite and its genetic relationship with pegmatite
in Jiajika area, west Sichuan Province, by detailed field investigation and laboratory analysis. The whole rock ana-
lytical results show that SiO, content of two-mica granite is 73.93% ~75.06%, and total alkali is 7.90% ~
8.36% with high concentration of K, suggesting high-K calc-alkaline series; the content of Al,O, is 14.24% ~
14.77%, and A/CNK =1. 14 ~ 1. 24, implying strong peraluminous S type granite; SREE = 31.18 x 107™° ~
41.67 x10 °, LREE/HREE =4. 15 ~ 6. 41, 8Eu =0. 46 ~0.70, and Ca0/Na,0 =0.07 ~0. 12( <0. 3), indica-
ting that its source might have been pelite with rare content of psammite, and high ratio of Al,0,/TiO,(133.1 ~
279.8) implies that it is high-pressure-low-temperature post-collision granite. The SiO, content of the granite peg-
matite is 72.59% ~80.91%, the total alkali is 5.26% ~10.60%, Al,0;is 11.79% ~17.64%, ¢ =0.74 ~
3.80; A/CNK =0.98 ~2.38; SREE =4.03 x10 ° ~8.29 x 10 °, LREE/HREE =2.61 ~10.40, and 8Fu =
0.18 ~0.68. There are considerable differences between two-mica granite and granite pegmatite in the aspect of the
content of major and trace elements. And there is close genetic relationship between granite and pegmatite in the ar-
ea. Magma immiscibility might be the key factor for the formation of ( ore-bearing) granite pegmatite. The pegmatite
melt riched in volatile components might be separated during the upwelling of granite magma and metasomatized
minerals in wall rock to further concentrate rare metal elements during its migration. The difference between two-
mica granite and pegmatite might cause the apparent differences in REEs and elements such as Th, Sr, Ti, Y, Rb
and Nb. The different characteristics of pathways and environments that the pegmatite melt passed and emplaced
might have resulted in element concentration variance in different sites. In comparison with two-mica granite, there
existed a certain degree of jumping characteristic during the formation and evolution of the pegmatite in Jiajika area.
Key words: Jiajika; two-mica granite; pegmatile; strongly peraluminous; post-collision; high-pressure-low-
temperature; magma immiscibility
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Fig. 1 Simplified geological map of Jiajika rare metal ore deposit ( a modified after Hou Liwei et al. , 2002; b after Tang
Guofan et al. , 1984® and Liang Bin et al. , 2016)
I8 2— R T 3— TR M2 4R AR S 5— R BAE: 6—aRKIEAE: T—HEE &, 8—Ph AR S
O— KA & RERAT A 10— TRHCH AL LT — B R MR e s 12— TR A A AR s 13— B AT
14— R A kg 55 15— A IKRI N 8 16— A IR 55 17T —RMECLE s s 1T —RBRHCH: T—RHkamik
e M—BIA s V—RICHD) = BF

1—decollement belt; 2—overthrust belt; 3—strike-slip fault; 4—Pre-Sinian metamorphic complex; 5—metamorphic core complex; 6—magmatic core
complex; 7—tectonic dome; 8—Mesozoic-Cenozoic granite; 9—albite-lepidolite type pegmatite; 10—microcline type pegmatite; 11—albite-spodu-
mene type pegmatite; 12—microcline-albite type pegmatite; 13—albite-type pegmatite; 14—serial number of pegmatite vein; 15—dividing line of

type of pegmatite belt; 16—serial number of pegmatite belt; 17—sampling site and its serial number; I—microcline belt; II—microcline-albite

belt; TII—albite belt; TV—lepidolite ( mica)belt
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Fig. 2 Hand specimens and photomicrographs ( crossed nicols) of two-mica granite in Jiajika area
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Qtz —quartz; Mc— microcline; Ab—albite; Pl—plagioclase; Bt—biotite; Ms—muscovite; Kfs—K-feldspar
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Fig. 3 Granite pegmatite vein (a) and spodumene-bearing granite pegmatite (b) in Jiajika area
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Table 1 Major (wy/ %) and trace (w,/10 %) element content of two-mica granite and pegmatite in Jiajika area

B i 23HQ 25HQ 26HQ 31HQ 32HQ 34HQ 35HQ 40HQ  2HQ  16HQ 27HQ  33HQ  45HQ
Atk Ui Ui &y Y ny &y &y &y a-yp assyp  ma-yp  ma-yp  as-yp
Si0, 75.06 74.29 74.78 74.99 74.73 74.37 73.93 74.37 80.91 74.83 72.59 80.58 74.73
TiO, 0.05 0.07 0.09 0.07 0.06 0.11 0.10 0.10 0.02 0.01 0.03 0.03 0.04
Al, 04 14.75 14.51 14.36 14.32 14.35 14.23 14.77 14.29 12.07 14.78 15.09 11.79 17. 64
Fe, 05 0.71 0.47 0.46 0.50 0.36 0.31 0.32 0.51 0.35 0.40 0.17 0.28 0.35
FeO 0.03 0.40 0.26 0.25 0.41 0.57 0.55 0.41 0.05 0.17 0.13 0.41 0.25
MnO 0.02 0.03 0.03 0.03 0.03 0.02 0.02 0.03 0.04 0.02 0.06 0.10 0.05
MgO 0.18 0.24 0.22 0.24 0.25 0.21 0.20 0.24 0.06 0.09 0.05 0.06 0.03
CaO 0.36 0.48 0.34 0.41 0.45 0.53 0.54 0.57 0.09 0.05 0.08 0.05 0.09
Na, O 3.54 3.23 3.23 3.48 3.37 2.99 3.19 3.25 4.56 4.20 3.95 2.62 2.84
K,0 4.53 4.79 4.67 4.88 4.73 4.95 5.11 4.85 1.08 4.04 6.65 2.64 2.60
P, 05 0.24 0.22 0.21 0.22 0.20 0.21 0.23 0.21 0.21 0.18 0.09 0.08 0.18
H,0* 0.62 0.80 0.85 0.12 0.70 0.43 0.20 0.23 0.66 0.72 0.53 0.38 0.16
Co, 0.03 0.02 0.01 0.02 0.01 0.01 0.01 0.01 0.03 0.03 0.02 0.01 0.01
LOI 1.03 1.02 1.09 0.17 0.99 1.15 0.84 0.72 0.75 0.94 0.93 1.00 0.83
Total 101.14 100.56 100.60 99.70 100.64 100.08 100.01  99.79 100.88 100.45 100.37 100.03  99.80
Mg* 32.59 34.21 36.79 37.94 37.78 30.61 29.85 33.00 22.67 22.24 23.96 13.91 8.65
Alk 8.07 8.02 7.90 8.36 8.10 7.94 8.30 8. 10 5.64 8.24 10. 60 5.26 5.44
K,0/Na, O 1.28 1.48 1.45 1.40 1.40 1.66 1.60 1.49 0.24 0.96 1.68 1.01 0.92
[ 2.03 2.06 1.96 2.18 2.07 2.01 2.23 2.09 0.84 2.13 3.80 0.74 0.93
Cu 1.51 0.83 1.03 0.33 0.61 0.44 1.01 2.38 1.66 11.00 0.61 0.14 0.10
Pb 46.0 48.5 45.0 45.2 47.8 55.7 60.6 47.2 14.3 18.3 42.8 10.3 8. 11
Zn 28.5 23.5 25.2 32.1 27.2 32.4 33.7 33.9 49.6 41.0 18.1 40.3 51.1
Cr 3.8 1.4 2.0 3.9 6.9 4.8 3.9 3.7 6.0 2.1 4.2 4.9 2.7
Ni 2.03 0.86 0. 66 0.32 0.81 0.54 0.28 0.47 0.76 1.34 0.34 0.41 0.03
Co 0.40 0.54 0.36 0.40 0.54 0.61 0.50 0.48 0.28 0.35 0.13 0.22 0.12
Li 146 447 332 372 363 476 407 309 896 305 113 232 6970
Rb 569 401 406 422 392 387 429 390 453 1 080 1 640 631 1520
Cs 26.9 42.4 38.2 49.9 59.5 33.3 51.6 42.7 57.5 109.0 126.0 23.6 125.0

Sr 78 104 78 87 94 103 93 94 29 19 22 17 23

Ba 113 107 70 97 93 100 87 114 48 45 61 56 48

\4 1 1 4 1 1 5 1 1 1 2 2 2 5
Se 2.23 2.79 2.09 2.22 2.60 2.95 2.09 2.11 0.48 0.95 0.34 1.50 0.69
Nb 29.3 18.9 19.2 20.2 20.6 20.8 18.7 19.6 92.7 124 95.3 47.3 99.3
Ta 12.50 4.93 5.61 6.76 5.41 3.88 4.22 4.18 44.00 32.20 41.80 4.58 57.30
Y 7.70 9.58 7.57 9.72 9.98 8.25 5.80 6.53 0.80 2.37 1.01 4.15 2.27

Zr 35 35 35 31 34 38 37 39 18 16 12 26 23
Hf 3.20 3.34 3.38 3.16 3.49 3.98 3.81 3.99 3.36 1.28 1.85 3.72 3.79
Ga 18.0 22.3 19.1 18.1 19.1 19.2 19.3 18.2 23.7 31.0 22.0 28.4 41.9
U 8.79 3.94 2.10 2.93 2.99 3.66 3.78 4.17 7.80 0.97 0.92 1.64 8.72
Th 3.00 3.56 3.03 3.19 3.58 4.08 3.97 4.05 1.08 0.45 1.12 0.83 0.73
La 6.34 7.02 7.15 5.67 7.71 8.49 7.62 8.29 1.12 0.83 1.64 1.68 1.29
Ce 10.30 11.40 10. 80 9.15 13.20 13.30 13.10 13.00 1.39 1.26 1.95 2.67 1.80
Pr 1.78 1.92 1.67 1.48 2.13 2.08 2.07 1.90 0.19 0.18 0.25 0.40 0.24
Nd 7.43 6.78 6.05 6.71 8.27 8.68 8.63 9.06 0.82 0.69 0.90 1.11 0.86
Sm 1.72 1.80 1.76 1.75 1.97 2.21 2.23 2.24 0.13 0.28 0.19 0.47 0.29
Eu 0.36 0.36 0.28 0.36 0.39 0.44 0.52 0.43 0.03 0.02 0.03 0.03 0.02
Gd 1.97 2.19 2.02 2.07 2.14 2.54 2.27 2.35 0.12 0.37 0.23 0.53 0.48
Th 0.37 0.43 0.40 0.43 0.43 0.46 0.40 0.42 0.02 0.12 0.05 0.15 0.14
Dy 1.72 2.12 1.85 2.10 2.24 2.19 1.77 1.85 0.11 0.54 0.26 0.75 0.56
Ho 0.23 0.32 0.24 0.28 0.31 0.28 0.19 0.21 0.02 0.05 0.03 0.10 0.05
Er 0.50 0.61 0.47 0.64 0.70 0.53 0.37 0.42 0.04 0.09 0.06 0.19 0.09
Tm 0.07 0.08 0.06 0.08 0.08 0.07 0.05 0.05 0.01 0.01 0.01 0.03 0.01
Yb 0.32 0.45 0.31 0.40 0.40 0.35 0.23 0.24 0.02 0.06 0.05 0.17 0.04
Lu 0.05 0.07 0.04 0.06 0.07 0.05 0.05 0.04 0.01 0.01 0.01 0.02 0.01
> REE 33.16 35.56 33.10 31.18 40.05 41.67 39.49 40.49 4.03 4.51 5.66 8.29 5.89
LREE/HREE 5.34 4.66 5.15 4.15 5.28 5.44 6.41 6.27 10.40 2.61 7.07 3.30 3.28
SEu 0.60 0.55 0.46 0.58 0.58 0.56 0.70 0.57 0.68 0.19 0.46 0.18 0.19
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Fig. 4 TAS diagram for two-mica granite and pegmatite in

Jiajika area (base map after Middlemost, 1994 )
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Fig. 7 Chondrite-normalized REE patterns for two-mica

granite and pegmatite in Jiajika area( normalization data after

Sun and Mcdonough, 1989)
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Fig. 8 Primitive mantle-normalized spidergram for two-mica
granite and pegmatite of Jiajika area( normalization data after

Sun and Mcdonough, 1989)
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