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Abstract: Numerous post-collisional granites developed in the eastern Junggar of Xinjiang can be classified into I-type
and A-type ones based on their geochemical characteristics. In order to explore the genesis of these granites. In this paper,
we have carried out partial melting experiments, under high temperature and high pressure conditions, of an starting
material which was composed of the basic rocks (altered basalt, gabbro) collected from the Kalamaili ophiolite and the
argillaceous rock (representing sediments) collected from the eastern Junggar, with the mass ratio of 9:1 for the mixing of
basic rock and argillaceous rock. The results show that the partial melting of the mixture of 90% altered basalt plus 10%
sediment with 0% —4% added water under 925 °C and 1.0 GPa had produced the metaluminous granodioritic melt, which
was coexisted with main mineral of amphibole, and was characterized with low SiO, content and low A/CNK value, but
high contents of Al,O;, FeO", and CaO. The melt has similar chemical compositions to those of the post-collisional I-type
granites in the eastern Junggar. However, the melt generated by the partial melting of the mixture of 90% gabbro plus 10%
sediment with 2% —4% added water under the same high temperature and high pressure conditions belongs to the slight
peraluminous tonalitic melt, which was coexisted with mineral phase of amphibole and was characterized with low
contents of SiO,, but high contents of Al,Os, FeO’, and CaO and high A/CNK value. The melt has obvious different
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chemical compositions from those of the post-collisional I-type granites in the area. Therefore, the post-collisional I-type
granites in the eastern Junggar could be formed by the partial melting of the mixture of altered basalt plus sediments under
the above experimental conditions, while the A-type granites with high SiO, contents cannot be formed by the partial
melting of the above starting material under these experimental conditions.

Keywords: Post-collisional granite; mixed starting material; partial melting; the eastern Junggar; Xinjiang
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Table 1. Compositions of major elements of the starting materials used in the experiments

il A Si0, Ti0, ALO; Fe,0; MnO MgO CaO Na,0 K, O P,0s (kE HE
QS08-1®  MEZERAE 5199 136 1444 1299 021 509 7.66 475 033 0.1 1.71 100.63
KL16® MK 46.55 0.68 2025 12,67 011 564 457 373 208 003 3.68 99.99
$141°® eV 5865 083 1818 816 008 229 121 271 27 017 5.66 100.64
sC REY 5266 131 1481 1251 02 481 7.02 455 057 0.1 2.11 100.63
HC REY 4776 0.7 2004 1222 0.1 531 423 363 214 0.04 3.88 100.06

i © HERIESCHER17): @ BURIESCHR[18]: SC: 90%QS08-1+10%SJ41; HC: 90%KL16+10%SJ41.
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1.3 SEWF=¥ M s sca 1.0 925 4 96  MeltrAmp 65
SC5 2.0 925 2 96  Melt+Cpx+Grt 51
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Fig. 2. Representative BSE images for the run products.
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Table 3. Compositions of major elements in mineral phases of the run products

HH. n 1 1 ¢ ! al a; A;_ni
5 SiO, TiO, ALO; FeO" MnO MgO Ca0 Na,0 K,0 P,0s 55

SC1  Amp 5 44.53(0.84) 2.23(0.39) 9.91(1.54) 17.24(1.32) 0.28(0.05)  9.50(0.29) 9.70(0.20)  2.67(0.21)  0.22(0.04)  0.03(0.03)  96.31(0.49)

SC2 Amp 6 44.092.12) 228(0.63) 10.37221) 17.21(1.91) 028(0.04) 8.81(1.51)  9.40(0.85) 2.98(0.23) 0.23(0.10) 0.05(0.02) 95.70(0.64)
SC3  Amp 6 44.68(3.39) 2.30(0.57) 10.71(1.97) 16.48(0.29) 025(0.06) 9.00(1.49)  9.71(0.88) 2.61(0.27) 0.23(0.08) 0.06(0.04) 96.02(0.87)
SC4 Amp 6 4332(0.73) 2.59(0.37) 10.92(0.99) 16.27(1.04) 025(0.05) 9.77(0.16)  10.03(0.18) 2.87(0.11) 0.20(0.03) 0.04(0.04) 96.25(0.04)
SC5  Grt 8 3820(0.35) 0.64(0.10) 21.93(0.20) 22.59(0.44) 0.68(0.09) 7.53(0.62)  7.88(0.37)  0.05(0.04) 99.49(0.29)

Cpx 4 50.10(0.66) 0.58(0.12) 4.13(1.30) 14.64(1.86) 0.28(0.11) 10.68(0.70) 17.28(0.24) 1.21(0.34) 0.01(0.01) 0.06(0.05) 99.48(0.73)
HC2 Amp 4 41.590.50) 1.54(024) 14.93(020) 15.34(0.28) 0.190.01) 11.09(0.05) 7.70(0.24)  2.65(0.09) 0.45(0.04) 0.02(0.03) 95.49(0.71)
HC4 Grt 3 37.01(0.56) 1.19(0.22) 21.07(0.38) 25.39(2.04) 0.47(0.24) 7.26(0.69)  6.97(0.51)  0.04(0.03) 99.40(0.41)

Bt 6 37.32(0.71) 2.05(0.20) 18.63(0.63)  9.09(0.37)  0.01(0.00) 17.71(0.36)  0.06(0.09)  1.02(0.09) 8.47(0.34)  0.00(0.00) 94.10(0.77)
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post-collisional granites in the eastern Junggar.

3.0

2 A RIS A A ol
BOU R AT R T 4. 2 PR sal o
EWIUET=AE 1.0~2.0 GPa, 925 °C%% 2.2 + Metaluminous
T 43 TR TS B 0 R R P A 1 v 20
B ERBEED S0 2B S|
(Na,0O+K,0), &t ALO;. FeO'\ CaO 1.4
SRKHE . BT (O T R I 1.2
SiO, S EIEIE, i FeO's CaO S ETF ég
ERES (B 3). KRR $ 0.6k Peralkaling
(A/CNK) £ 1 I BRIEEL (A/NK) 06 03 o > 4
BIRTF 1. B SC &%)5256 Va4 )z A/CNK

FrERR T, 5 R T R B 2R v e R
HX SRl T AR A SRML, T HC &
BRI ARJE T 85 R, 5 1AE
A AR (84D 5

Pl 4 SIGI P A0 2R e /R S R 6 B 5 i) A/NK-A/CNK & (&
452 R 3)
Fig. 4. The A/NK vs. A/CNK diagram for the experimental melts and the
post-collisional granites in the eastern Junggar.



718 oo % i 2021 4

R4 ZHRBETETEABR (wy/%0

Table 4. Compositions of major elements of the experimental melts

FEdh 1/ °C p/GPa HO th =n Si0, TiO, ALO; FeO’ MnO

SC1 925 1 0 24 6 66.14(0.61) 0.26(0.02) 17.36(0.32) 4.79(0.15) 0.11(0.01)
SC2 925 1 4 57 8 63.00(1.10) 0.51(0.07) 17.61(0.60) 6.41(0.55) 0.14(0.01)
SC3 925 1 0 9% 8 62.21(1.40) 0.64(0.15) 17.33(0.26) 6.88(0.82) 0.16(0.01)
SC4 925 1 4 9% 8 61.89(0.66) 0.69(0.10) 16.95(0.41) 7.60(0.86) 0.16(0.02)
SCs 925 2 2 9% 4 64.51(0.57) 0.91(0.04) 17.90(0.40) 3.87(0.65) 0.06(0.01)
HC2 925 1 2 9% 5 61.88(0.49) 0.27(0.03) 19.44(0.11) 6.37(0.16) 0.09(0.01)
HC3 925 1 4 9% 5 56.21(0.25) 1.06(0.03) 20.07(0.15) 9.31(0.13) 0.11(0.01)
HC4 925 2 2 9% 4 63.20(1.30) 0.56(0.03) 21.32(0.22) 1.45(0.46) 0.01(0.01)
FE i MgO CaO Na,O K>0 P,0s Jog A/CNK A/NK
SC1 0.25(0.02) 3.25(0.09) 6.82(1.26) 0.85(0.07) 0.16(0.04) 92.57(1.93) 0.96 1.43
SC2 0.53(0.12) 4.30(0.21) 6.63(0.54) 0.71(0.09) 0.16(0.04) 93.30(1.93) 0.90 1.51
SC3 0.44(0.09) 4.87(0.45) 6.74(0.10) 0.56(0.03) 0.16(0.03) 88.79(0.53) 0.84 1.48
SC4 0.62(0.12) 5.22(0.33) 6.15(0.16) 0.56(0.03) 0.16(0.04) 89.00(1.46) 0.84 1.58
SCs 0.88(0.22) 3.01(0.09) 7.84(0.22) 0.88(0.06) 0.14(0.01) 89.94(0.39) 0.93 1.29
HC2 0.73(0.08) 4.00(0.13) 5.76(0.12) 1.40(0.08) 0.06(0.04) 87.39(0.71) 1.06 1.77
HC3 1.72(0.11) 5.79(0.16) 4.40(0.12) 1.28(0.09) 0.05(0.01) 89.28(0.43) 1.05 2.33
HC4 0.42(0.15) 3.63(0.20) 7.47(0.27) 1.92(0.20) 0.02(0.01) 82.70(0.87) 1.02 1.48
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different pressures.
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Fig. 8. Compositions of experimental melts for the HC experiment series with different water contents under different pressures.
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Fig. 9. Compositions of experimental melts produced under different experimental duration conditions.
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