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Fig. 1 Regional geological sketch of Akazi area in Western Kunlun Mountains
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1—Cretaceous; 2—Permian; 3—Carboniferous; 4—Devonian; 5—Silurian; 6—Ordovician; 7—Sinian( Ediacaran) System; 8—Qingbaikou
System; 9—Jixian System; 10—Sailajiazitage Group of Changcheng System; 11—Seetula Rock Group of Changcheng System; 12—Ailiankate
Group of Palaeoproterozoic; 13—Bulunkuole Rock Group of Palaeoproterozoic; 14—Heluositan Rock Group of Mesoarchean; 15—intrusive rock of

Hercynian; 16—intrusive rock of Caledonian; 17—intrusive rock of Proterozoic; 18—ophiolite; 19—unconformity boundary; 20—bordering

fracture/fault; 21—research area; Ii—Cenozoic Kashgar—Karghalik intracontinental depression; If—Paleozoic Tamu—Karan depression;
3 . . - I . . 2 . .
I']— Tiecreek marginal block; [ ; ' —Paleozoic 1ift in the northern margin of the western Kunlun Mountains; [ —Qiaerlong Precambrian

basement; H?—early Paleozoic continental margional Bayankala basin; H?—Aksai Chin central massif; (D—Kogan fracture; (2—Kangxiwa

fracture

2004 1: 25
. ® 1: 25
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Fig. 2 The PVI Measured profile of the Mesoarchean Heluositan complexes
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;14— ;15— ; 16— ; 17—
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1—sandstone; 2—diorite-porphyrite; 3—moyite gneiss; 4—plagiogranite gneiss; 5—chlorite quartz monzo-gneiss; 6—granodiorite gneiss; 7—
diorite gneiss; 8—quartz diorite; 9—biotite diorite gneiss; 10—quartz monzo-diorite gneiss; 11—Dbiotite-amphibole-syenite gneiss; 12—
monzogranite gneiss; 13—banded amphibole monzogranite gneiss; 14—banded chlorite quartz syenite migmatitic gneiss; 15—hypersthene
plagioclase granulite; 16—hypersthene monzo-granulite; 17—dolomitic marble; 18—plagiogranite; 19—moyite; 20—diabase; 21—intrusion

boundary; 22—reverse fault; 23—occurrence
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Table 1 The chemical constituents of the Mesoarchean rocks in the Heluositan Complexes ( x 10 ~%)
Si0, | TiO, |Al, 04 |Fe, 05| FeO | MnO | MgO | CaO |Na,O| K,0 | P,05
P X X
1 63.78 |1 0.99 [15.21| 3.1 [4.02 |0.09 [0.88 |3.06 |3.84 |3.91 [0.30 |0.47 | 99.64
IV-GS11
P X X
2 V-GSl 55.40 | 0.37 {20.96]0.94 | 4.29 [0.08 [2.99 | 6.53 |5.62 | 0.72 [ 0.36 | 1.20 | 99.45
P X X
3 53.10 | 1.12 |14.59(2.35|9.63 | 0.21 [5.19 |7.42 |3.92 |1.04 | 0.33 | 1.69 | 100.59
V-GS5 ( )
P X X
4 54.96 | 1.92 [17.14|2.82|5.72 |{0.12 [2.99 | 4.35|5.58 |1.13 {0.35 |3.12 | 100.19
V-GS32
5 PVI-GS1 62.45 | 1.16 [14.82]3.38 [ 4.35 | 0.11 1 3.66 | 3.22 | 4.44 | 0.37 | 0.52 | 99.48
PXXI-
6 - 65.80 |0.99 [13.24|3.24 (3.31 |0.07 [1.28 {2.28 |2.90 |5.30 {0.32 | 1.31 | 100.04
P X X
7 69.18 | 0.17 [15.50]0.86 | 0.57 | 0.02 | 0.27 | 1.09 | 3.92 | 7.07 | 0.04 | 0.65 | 99.33
V-Gs40
L181-
8 sl 72.28 |0.24 |13.81| 1.1 |1.32 /0.02 [0.38 | 1.35]3.12 |5.33 (0.07 | 0.5 | 99.52
9 PVI-GS2 72.6 10.34 |13.13|1.68 | 1.57 | 0.03 | 0.48 | 1.12 | 2.62 | 5.74 |0.064 | 0.65 | 100.02
P VI3-
10 cs2 67.67 |0.66 [14.10]2.14 |2.35 (0.06 | 0.62 | 2.57 |3.10 | 5.24 [ 0.19 | 0.83 | 99.53
P VI3-
11 Gl 67.89 | 0.67 [14.26] 1.9 |[2.38 |0.06 | 0.65 |2.23 |3.27 | 4.86 |0.23 | 0.90 | 99.30
12 PVI-GS8 71.06 |0.22 [15.50|0.32 | 1.84 | 0.03 [0.80 |2.84 |4.50 [2.12 {0.09 | 0.70 | 100.02
P X X
13 46.92 | 0.82 |16.69|4.62 | 8.17 |0.151|7.61 | 6.73 |2.25 |3.61 |0.16 |2.72 | 100.45
V-GS29
P X X
14 47.8 13.96 (12.5414.94 | 7.5 |0.218| 6.4 [8.51 |3.61 | 0.7 | 0.4 |3.46 | 100.04
V-GS33
P X X
15 67.6 [0.34 |15.4 |1.16 | 1.3 [0.047|1.02 |1.66 [3.73 |5.38 |0.14 | 1.69 | 99.47
V-GS45

2010 B
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3
Fig. 3 Characteristics of the migmatitic granite gneiss
(a) ( ) ( + (b) () —(d)
() (d) i (e)—(h) (e) ()
(g (h)

(a) the greywhite monzogranitic gneiss ( high amphibolite facies) and dark grey dioritic gneiss( low amphibolite facies) showed rapidly varied

transitional contact; ( b) banded monzogranite gneiss; ( ¢) —( d) microphotos of the migmatitic granite gneiss of the Heluositan Complexes: ( c)

plane polarized light (d) perpendicular polarized light; ( €) —( h) granulite of the Heluositan Complexes: ( e) outcrop

microphoto under plane polarized light ('h) microphoto under perpendicular polarized light

2

(x107%)

Table 2 Trace elements and REE of the Mesoarchean metamorphic rocks in the Heluositan Complexes ( x 10 ~*)

(f) sample

(g)

1 2 3 4 5 6 7 8 9
PXXN-fPXXN-) PXX N PX XN o) o) PX XI-GS2 PXXN-1 sics1 | pvicse
GSl1 sl S5 cS32 G40

Rb 91.80 10. 80 26.50 42.40 48.58 188 112.90 96. 80 170
Sr 239.40 619.30 253.70 353. 50 358 178 79.10 123 174
Ba 2604 413 278.80 457.10 565 1384 559.10 644 955
Nb 34.11 5.27 35.34 39.44 4.2 44.36 3.94 20.54 12.27
Ta 1.64 0.37 1.55 1.82 0.34 2.22 0.16 1.11 0.36
7r 60.70 28.10 202.90 111.10 84.47 726.00 24.20 403.00 347
Hf 1.26 0.52 4.30 1.77 2.63 19.04 0.42 11.50 10. 65
Th 2.79 1.82 4.30 4.29 12.38 25.12 15.65 12.05 148
v 33.10 39.80 141. 60 86.00 4.20
Cr 7.30 54.60 71.80 28.90 124 17.79 5.70 28.87 13.74
Co 11.20 17.90 36.90 20.50 3.00
Ni 5.90 28.20 63.60 18.10 55.2 4.48 1.20 13.71 11.37
Li 5.65 5.92 6.73 4.68 19.77 7.94 2.20 7.42 4.46
U 0.26 0.38 0.57 0.95 0.82 0.39 0.43
La 65.95 32.25 101. 60 66.39 86 111 92.46 68.90 235
Ce 256.20 56.07 390. 60 219.20 203 234 260. 60 144 434
Pr 17.79 6.68 27.25 13.72 25 26.80 13.57 17.80 41.8
Nd 66.83 24.66 100. 80 48.97 97.8 101.00 39.00 73.90 134
Sm 12.09 4.00 19.05 7.77 18.1 17.10 3.72 13.50 19.2
Eu 2.38 1.61 2.35 2.11 2.7 2.10 1.06 1.70 1.3
Gd 10.33 3.50 16.64 6.85 16.2 14.70 3.57 11.70 18.2
Th 1.63 0.45 2.78 0.94 2.6 2.30 0.30 1.90 2.2
Dy 8.49 2.07 15.19 4.54 13.2 12. 60 0.84 10. 10 10
Ho 1.66 0.37 3.06 0.89 2.7 2.40 0.14 2.00 1.8
Er 4.57 0.96 8.64 2.55 7.2 6.40 0.45 5.10 4.3
Tm 0.70 0.14 1.36 0.39 1.1 0.91 0.05 0.68 0.52
Yb 4.04 0.79 7.96 2.41 7.2 5.50 0.26 3.90 2.9
Lu 0.52 0.10 1.08 0.33 1.1 0.79 0.04 0.51 0.38
Y 45.65 9.97 88.38 25.00 65.6 62.60 3.56 47.80 39.6

SREE | 453.18 133.65 698.36 377.06 483.90 537.60 416.06 355.69 905. 60

(%)N 9.69 24.24 7.58 16.36 7.09 11.98 211.15 10.49 48.11
8Eu 0.70 1.41 0.43 0.95 0.52 0.43 0.96 0.44 0.23

2010

°
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Fig. 4 Petrochemical characteristics of the Mesoarchean rocks in the Heluositan Complexes
(a) Si—( al4n) —( ¢ + alk) i (b) Rb—Rb/Sr i (e) Q—ANOR
( Streckeisen& Le Maitre 1979) . ( d) ( Wright 1969)
(a) (c)(d) 1, (b) 2
(¢) 12— 13a— i 3b— P 4— ;55— ;6" — 6+
6" — 71— 7+7— P8 — 8+8"— ;9" — . 949 —
\ ;107 — . . 10 +10°— N \

(a) Si—(al4n) —( c +alk) diagram of the metamorphic rocks in the Heluositan Complexes; (b) Rb—Rb/Sr diagram to distinguish igneous rocks and
greywacke; (¢) Q" —ANOR diagram of the rocks in the Heluositan Complexes( after Streckeisen& Le Maitre 1979) ; (d) diagram of the different rocks
alkalinity ratio of the Heluositan Complexes ( after Wright 1969)

The sample serier no. s in fig. s (a) (c) (d) are the same to table 1; the sample serier no. s in fig. ('b) are the same to table 2

In fig. (¢) the rock names of each area are as follows: 2—alkalifeldspar granite; 3a—moyite; 3b—monzogranite; 4—granodiorite; 5—tonalite; 6 —
quartz alkali feldspar syenite; 6 + 6 —alkali feldspar syenite; 7" —quartz syenite; 7 + 7 —syenite; 8" —adamellite 8 + 8 —monzonite; 9" —quartz
monzodiorite quartz monzogabbro 9 + 9’ —monzodiorite monzogabbro; 10* —quartz diorite quartz gabbro quartz-anorthosite; 10 + 10~ —diorite

gabbro anorthosite
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Fig. 5 Chondrite-normalized REE patterns of the rocks in the Heluositan Complexes ( chondrite data from Boynton 1984)
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Fig. 6 Mid-ocean ridge granite-normalized trace element patterns of the gneiss( a) and granulite( b)

in the Heluositan Complexes( Mid-ocean ridge granite data from Pearce 1984)
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350 x 10°° ~700 x 10°° . ( . N . )
5a o
o 5b N Y N
TTG .
TTG .
TTG .
TTG .
(
2008: 2008) : 2.5Ga
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2 o °
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Nb.Ta.Zr-Hf Ba o
4 (13
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5
. 5.1
3 (1011AK-PVI-ZS2) LAICP-MS U-Pb

Table 3 LAACP-MS U-Pb dating data of the zircon from hypersthene granulite( 1011AK-PVI-ZS2)
in the Heluositan Complexes

( x1079) ( Ma)
n( *7Ph) n( *7Ph) n( 2 Ph) n(*7Pb) | n(®’Pb) | n(*®Pb)
Pb Th U n’( 206 Pb) n( 235 U) n( 238 U) n( 206 Pb) n( 235 U) rl( 238 U)

lo lo lo lo lo lo
1 | 58.82 | 38.26 | 55.95 |0.239760 | 0.000654 |19.740149 | 0.218213 | 0.596689 | 0.005913 | 3118 | 5 | 3079 | 11 | 3016 | 24
2 | 74.05 | 37.88 | 78.65 |0.239177 | 0.000584 |19.676036| 0.160549 | 0.596661 | 0.004710 | 3115 | 4 | 3076 | 8 | 3016 | 19
3 ] 60.94 | 33.86 | 61.09 | 0.236107 | 0.000711 |19.472144 | 0. 149138 | 0.598359 | 0.004682 | 3094 | —1| 3066 | 7 | 3023 | 19
4 | 53.06 | 23.12 | 57.54 |0.246838 | 0.000550 |19.902853 | 0.140388 | 0.584775 | 0.003942 | 3165 | 4 | 3087 | 7 | 2968 | 16
7 [119.52 | 73.20 | 117.99 | 0.241126 | 0.000567 |19.573235| 0. 121113 | 0.588672 | 0.003371 | 3127 | 4 | 3071 | 6 |2984 | 14
9 | 123.12 | 66.83 | 129.64 | 0.242937 | 0.000564 [19.665617 | 0.112432 | 0.587158 | 0.003393 | 3139 | 4 [ 3075 | 6 | 2978 | 14
11| 127.26 | 64.99 | 135.21 | 0.247665 | 0.000499 |19.728567 | 0. 140420 | 0.577498 | 0.003797 | 3170 | 2 | 3078 | 7 | 2939 | 16
12| 93.41 | 45.63 | 101.27 | 0.248833 | 0.000520 |19.747416 | 0.132023 | 0.575451 | 0.003611 | 3177 | 3 | 3079 | 6 |2930 | 15
13 125.41 | 72.12 | 124.42 | 0.248791 | 0.000466 |19.908959 | 0.121384 | 0.580178 | 0.003208 | 3177 | 2 | 3087 | 6 |2949 | 13
15 | 69.45 | 28.00 | 82.07 |0.240086 | 0.001145 [19.358956| 0. 150601 | 0.584849 | 0.004276 | 3121 | 8 | 3060 | 8 | 2969 | 17
16 | 50.51 | 35.07 | 45.69 |0.245713 | 0.000621 |19.685828 | 0.134793 | 0.581113 | 0.003770 | 3157 | 4 | 3076 | 7 | 2953 | 15
17 [ 120.13 | 86.68 | 108.06 | 0.246307 | 0.000488 |19.755028 | 0.095017 | 0.581774 | 0.002713 | 3161 | 3 | 3079 | 5 |2956 | 11
18 | 33.20 | 18.37 | 35.28 |0.239330 | 0.000600 |19.600382| 0.163593 | 0.593863 | 0.004624 | 3116 | —1| 3072 | 8 | 3005 | 19
20 | 119.37 | 68.82 | 123.61 | 0.240162 | 0.000677 |19.821082 | 0.123895 | 0.598646 | 0.003642 | 3121 | 5 | 3083 | 6 | 3024 | 15
21 | 68.36 | 42.02 | 68.44 | 0.239310 | 0.000641 [19.756771 | 0.194746 | 0.598486 | 0.005247 | 3117 | —1| 3080 | 10 | 3024 | 21
22 | 32.03 | 19.07 | 34.33 |0.238931 | 0.000682 |19.794248 | 0.166940 | 0.600919 | 0.004785 | 3113 | 5 | 3081 | 8 | 3034 | 19
23 | 132.29 | 72.62 | 136.38 | 0.243367 | 0.000525 |19.827000 | 0. 162756 | 0.590620 | 0.004427 | 3142 | 3 | 3083 | 8 | 2992 | 18
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Determination and Geological Significance of the Mesoarchean
Craton in Western Kunlun Mountains Xinjiang China

GUO Xincheng” ZHENG Yuzhuang” GAO Jun" ZHU Zhixin”
1) Geological Party BGMRED of Xinjiang Changji Xinjiang 831100;
2) Xinjiang Institute of Geological Survey Urumgi 830000

Abstract: The Heluositan Rock Group ( Complexes) is a kind of disordered metamorphic core complex
composed of migmatic granitic gneiss hypersthene granulite etc. Both of the rock association and geochemical
characteristics have TTG rock features. By means of LAJCP-MS U-Pb dating of the zircon from hypersthene
eranulite( 1011 AK-PVI-ZS2) in the Heluositan Complexes an age of 3137. 3 +4. 1Ma is determined which
should be the original rock age of the Heluositan Rock Group( Complexes) 1i. e. the Heluositan Rock Group
( Complexes) is Mesoarchean. It proves that there is an Archean continental nucleus in Southern Tarim which is

one of the earliest rock series found in Xinjiang.

Key words: Mesoarchean; Heluositan Rock Group ( Complexes) ; LAICP-MS zircon U-Pb dating; western

Kunlun; Xinjiang



