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Abstract The Kezilezhayilao batholith located in the west of Alataw Pass in Xinjiang belongs to Carboniferous mixed
source sequence granite including eight intrusive sequences. Geochemically the contents of Si0, and K,0+Na,O tend to
increase gradually from early to late sequences while those of Mg Fe Ca and TiO tend to decrease. Among trace
elements the siderophile chalcophile and lithophile elements each have different evolutional laws in the evolution
process of magma. In general major radius lithophile elements are relatively concentrated while high field strength
elements are relatively depleted. The total amount of rare earth elements tends to increase from early to late sequence
with LREE enriched and HREE depleted relatively. The fractional distillation of LREE is strong while that of HREE is
relatively weak. Comprehensive analysis of lithogeochemical data suggests that the emplacement depth becomes shallower
from early to late sequence. The source of magma is mainly from basaltic differentiation mostly with characteristics of I-
type granite. The early sequences were formed in the extension-convergence stage of the Late Paleozoic Alataw continental
margin basin; while the late sequences in the closure-collision stage.

Key words geochemical characteristics; Carboniferous mixed source sequence; major elements; trace elements; rare
earth elements; Kezilezhayilao batholith; Xinjiang
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Table 1 Rock units of different seguences of the Kezilezhayilao batholith
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Fig. 1 Spider diagram of race elements 2k
after Pearce, 1982
| 1 1 | | | | 1 1 | | | | 1 |
1— the 1st sequence 2— the 2nd sequence 3— La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
the 3rd sequence 4— the 4th sequence  5— 2
the Sth sequence 6— the 6th sequence 7— the Coryell, 1963
7th sequence 8 the 8th sequence Fig. 2 REE distribution patterns of the Carboniferous mixed source
sequence rare earth
1195 after Coryell, 1963
1— the 1st sequence 2— the 2nd sequence 3—
79.36 183.48 the 3rd sequence 4— the 4th sequence 5—
the 5th sequence 6— the 6th sequence 7— the
LREE/HREE 7th sequence 8— the 8th sequence
LREE/HREE 4.83. 3
5.65.3.55.4.68.5.0.3.25.7.89.5.10 31
La/Sm N
La/Sm y 2.69.3.01.1.845.2.366, :
2.521.1.723.3.248.2.386 1
. ®  (_Ab-Or-H,0 3
z. 0.53 GPa
LarYh 193 km 0.54 GPa
La/Yb 5.53.4.17.2.293.3.2413.294, 19.6 km 0.53 GPa
1.754.6.03.3.632 20 19.3 km 0.5 GPa 18 km
0.49 GPa 17.8 km
0.28 GPa 10.2 km
oEu 0.1 GPa 3.6 km
oEu 0.62.1.05.0.26.0.12.0.13, 0.05 GPa 1.8 km.
o 15 2008—2010.
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3 Q-Ab-Or-H,0
Tuttle 1958 Ab o
Fig. 3 Q-Ab-Or-H,0 relationship diagram o1 o2 3 x4 m5 6 ¢ 7 48
after Tuttle et al., 1958 4 (Q-Or-An-H,0
1— the 1st sequence 2— the 2nd sequence 3— Twinkler, 1967
the 3rd sequence 4— the 4th sequence 5— Fig. 4 Q-Or-An-H,0 system
the 5th sequence 6— the 6th sequence 7— the after Twinkler, 1967
Tth sequence  8— the 8th sequence 1— the Ist sequence 2— the 2nd sequence 3—
the 3rd sequence 4— the 4th sequence 5—
the 5th sequence 6— the 6th sequence 7— the
1.8 km 7th sequence 8— the 8th sequence P, ,=0.5 GPa
F

32
CIPW ° Q-Or-Ab-H,0
P,,=0.5 GPa 4
650~720 C
680~820 C 650~680 C
665~675 C
655~685 °C 652~672 C 5 FoA-M
652~685 OC 650"' Bowden , 1982
660 °C. Fig. 5 F-A-M diagram
33 after Bowden et al., 1982
FAM ®— mantle source  @—I N ]—4type active continental
margin  (3—1 I-type collision uplift  @—S
5 S-type syn-collision (5— A post orogenic A-type (©—
A non-orogenic A—type 11— the 1st sequence 2—
Rb-Hf- the 2nd sequence 3— the 3rd sequence 4—
Ta 6 the 4th sequence 5— the 5th sequence 6— the
6th sequence 7— the 7th sequence  8— the 8th
sequence

(1) . 15 2008—2010.
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. La/Yb x~-XREE @ 8
kb dmg
A
I
Hf 3Ta 1000 |-
6 Rb-Hf-Ta
Fig. 6 Rb-Hf-Ta discrimination diagram of granites with different
tectonic environments 100
1— the Ist sequence 2— the 2nd sequence 3—
the 3rd sequence 4— the 4th sequence 5—
the 5th sequence 6— the 6th sequence 7— the il
7th sequence 8— the 8th sequence
Rb-
Yb+Nb 7 1.0
CREE
1oui6. 1= Itl‘l ulm 1(I|(m 1(N||(m
® | ° | )2 03 %4 m5§ (e (e, S v
fi] A 44 © 2
M o3 8 La/Yb \~XREE
KR L c-J- , 1974
. 100 /. }:U : ‘: Fig. 8  La/Yb - X REE diagram
;'"2 & « after C. J. Alighieri et al., 1974
£ % L 8] - 1— the 1st sequence 2— the 2nd sequence 3—
i % the 3rd sequence 4— the 4th sequence 5—
10— Kl gk Td the Sth sequence 6— the 6th sequence 7— the
w 7th sequence 8— the 8th sequence
1o l . a Al-Na-K —Ca— Fe*+Mg ® o9
10 100 1000
(Yb+Nb) /10° I S
7 Rb- Yb+Nb I
Pearce , 1984
Fig. 7 Rb- Yb+ Nb diagram
after Pearce et al., 1984 4
1— the Ist sequence 2— the 2nd sequence  3—
the 3rd sequence 4— the 4th sequence  5—
the Sth sequence 6— the 6th sequence 7— the
7th sequence  8— the 8th sequence
(1] . 1:5 2008—2010.
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Al-Na-K

MEh

oy W

st ARSI R T T L RS
A7 5290 B LA R 4= 64 5% S AR B, £8P AT S R

Ca i A Fe'tMg '
J. ,2011,20 2 :149—154.
9  Al-Na-K -Ca- Fe*+Mg 2 . 1:5
R.Hine 1978 M. , 1991: 94—121.
Fig.9  Al-Na-K —Ca— Fe?+Mg diagram 3 Al 6
after R. Hine et al., 1978
1— the 1st sequence 2— the 2nd sequence 3— »2008: 27—32.
the 3rd sequence 4— the 4th sequence  5— 4 M.
the 5th sequence  6— the 6th sequence 7— the + 2004.
7th sequence  8— the 8th sequence 5 ' M.
, 1993: 488—491.
1 6 .
J. ,2007,25 3 :233—236.
7 .
2 J. , 2008, 26 2 :129—132.
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