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Fig.1 Prototype basin of Carboniferous Period in northern Xinjiang ( modified after reference[11])
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Fig.2 Rock mass distribution in the northwestern Junggar ( modified after reference[13])
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Fig.3 Deposition and tectonic pattern for shale under
trench — arc — basin system in the study area ( modified

after reference[ 15])
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Tab.1 Geochemical element content of Tailegula Formation black shales from No. 1 prospecting trench in Hala —alate Mountain

. ERTTRA R/ % e & it/107°
RS — -
Si0, TiO, Al,O;  Fe,04 MnO Na, O K,0 P, 0 BaO CaO MgO V, 05 Se v
TCOl -35 64.3 0.67 14.65 6.00 0.07 2.91 2.69 0.19 0.04 0.98 3.46 0.02 14.0 115.0
TCO1 -45  60.8 0.79 15.90 6.10 0.07 2.98 3.39 0.16 0.04 0.85 4.37 0.02 17.0 153.0
TCO1 -49  60.6 0.75 15.60 6.55 0.08 2.60 3.90 0.19 0.06 1.12 4.35 0.02 16.0 138.0
TCO1 -52  60.9 0.80 15.95 6.51 0.07 3.64 2.94 0.16 0.04 1.08 3.99 0.02 16.0 143.0
TCOl -54 62.4 0.73 14.80 6.13 0.07 3.10 3.04 0.17 0.05 0.98 4.34 0.02 16.0 132.0
TCO1 -56 62.4 0.72 15.25 6.14 0.06 3.15 3.29 0.16 0.05 1.02 3.62 0.02 15.0 142.0
TCO1 -57  62.0 0.73 15.35 6.19 0.08 3.01 3.42 0.19 0.05 1.00 4.00 0.02 15.0 139.0
TCOl -76  62.4 0.75 15.50 6.32 0.07 2.74 3.61 0.17 0.06 0.87 3.45 0.02 15.0 140.0
TCOl -87 65.2 0.63 14.15 5.29 0.08 3.53 2.72 0.15 0.04 1.38 3.70 0.02 13.0 110.0
TCO1 -95 67.8 0.45 11.70  4.50 0.06 2.45 2.65 0.12 0.05 2.21 3.16 0.01 9.0 75.0
M 62.9 0.70 14.89 5.97 0.07 3.01 3.17 0.17 0.05 1.15 3.84 0.02 14.6 128.7
B ‘ TR /10 i
Cr Ni Zn Rb Sr Y Zr Nb Cs Ba Hf Ta Pb Th
TCO1 -35 90 7.81 8.02 60.8 268 23.4 14.8 6.70 2.10  364.0 4.20 0.80 9.28 4.93
TCOl -45 150 7.81 8.02 82.3 266 23.7 14.8 8.30 2.99  401.0 4.90 0.70 9.28 6.02
TCOl -49 120 7.81 8.02 86.4 329 26.8 14.8 7.90 3.09  526.0 5.00 0.60 9.28 5.78
TCO1 -52 120 7.81 8.02 65.7 278 25.4 14.8 8.20 2.59  330.0 5.00 0.60 9.28 5.88
TCO1 -54 130 7.81 8.02 64.4 286 25.4 14.8 8.80 2.22  381.0 4.70 0.60 9.28 5.57
TCOl -56 140 7.81 8.02 73.4 288 24.4 14.8 7.30 3.04 409.0 4.70 0.50 9.28 5.42
TCO1 -57 130 7.81 8.02 78.0 287 23.5 14.8 7.70 3.02  405.0 4.60 0.50 9.28 5.35
TCO1 -76 70 7.81 8.02 82.2 289 24.0 14.8 8.10 3.64 490.0 4.80 0.50 9.28 5.94
TCO1 -87 210 7.81 8.02 55.9 292 22.8 14.8 6.60 1.65 367.0 3.90 0.40 9.28 4.34
TCOl -95 230 7.81 8.02 55.2 278 16.6 14.8 4.50 1.76  398.0 2.80 0.30 9.28 2.82
T 139 7.81 8.02 70.4 286 23.6 7.4 7.41 2.61  407.1 4.46 0.55 9.28 5.21
B Wi koo R h/10 ¢
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
TCOl -35 18.4 38.6 5.17 18.1 4.53 1.19 4.57 0.72 4.17 0.91 2.64 0.43 2.51 0.41
TCO1 -45 16.8 37.1 4.85 17.3 4.33 1.26 4.35 0.67 4.09 0.94 2.95 0.45 2.92 0.45
TCO1 -49  20.8 45.2 5.89 21.6 5.29 1.36 5.43 0.83 4.81 1.03 3.06 0.48 3.20 0.51
TCOl -52  18.4 38.7 4.98 17.6 4.59 1.24 4.38 0.77 4.39 1.00 3.07 0.45 2.97 0.42
TCOl -54  20.5 44.1 5.59 19.7 4.95 1.21 4.61 0.77 4.48 0.95 2.93 0.42 2.82 0.40
TCO1 -56  20.4 42.2 5.42 19.8 5.06 1.25 5.02 0.80 4.35 1.01 2.86 0.44 2.93 0.43
TCO1 -57 21.0 42.3 5.38 19.5 4.73 1.21 4.29 0.71 4.05 0.90 2.59 0.39 2.85 0.41
TCOl -76  20.6 43.0 5.41 19.6 4.72 1.43 4.51 0.70 4.11 0.94 2.70 0.43 2.71 0.40
TCOl -87 16.8 36.7 4.77 17.2 4.20 1.03 4.39 0.63 4.03 0.84 2.56 0.41 2.47 0.39
TCO1 -95 13.4 27.6 3.55 12.8 3.19 0.76 3.40 0.52 3.06 0.65 1.96 0.29 1.90 0.26
M 18.7 39.6 5.10 18.3 4.56 1.19 4.50 0.71 4.15 0.92 2.73 0.42 2.73 0.41
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Fig.4 Major and trace elements tectonic setting discrimination diagram of Tailegula Formation black shales from
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Tab.2 REE comparison of Tailegula Formation black shales and sedimentary basins under different tectonic settings'*"’

1 35 5 TRIX A w(La)/107% w(Ce)/10°® YREE/10°®  TLa/Yb  LREE/HREE (La/Ybh)y 5Fu
KR RUHTEAFIN (8 +1.7)  (19x3.7)  (58+10) (4.2+1.3) (3.8+0.9) (2.8+0.9) (1.04=0.11)
NGTHE WANEERIL (27 £4.5) (59 8.8)  (146+20)  (11£3.6) (7.7+1.7) (7.5£2.5) (0.79 +0.13)
Ry AR YA ¥ 18.7 39.6 104 6.88 5.28 4.64 0.8
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Fig.5 REE tectonic setting discrimination diagram of Tailegula Formation black shales from

No. 1 prospecting trench in Hala — alte Mountain
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Fig. 6 REE standardized curve of Tailegula Formation shales from No. 1 prospecting trench in Hala — alate Mountains
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Fig.7 Heavy mineral plate of Tailegula Formation black shales from No. 1 prospecting trench in Hala — alate Mountain
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Tab.3 Comparison between recommended values and REE chondrite — normalized values for Tailegula Formation

black shales from No. 1 prospecting trench in Hala — alate Mountain

[5,27]

i La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu 8Ce  8Eu
TCO1 -35 59.35 47.77 42.38 30.17 23.23 16.19 17.64 15.32 12.95 12.67 12.57 13.27 12.01 12.73 0.95 0.80
TCO1 -45 54.19 45.92 39.75 28.83 22.21 17.14 16.80 14.26 12.70 13.09 14.05 13.89 13.97 13.98 0.99 0.89
TCO1 -49 67.10 55.94 48.28 36.00 27.13 18.50 20.97 17.66 14.94 14.35 14.57 14.81 15.31 15.84 0.98 0.78
TCO1 -52 59.35 47.90 40.82 29.33 23.54 16.87 16.91 16.38 13.63 13.93 14.62 13.89 14.21 13.04 0.97 0.85
TCOl -54 66.13 54.58 45.82 32.83 25.38 16.46 17.80 16.38 13.91 13.23 13.95 12.96 13.49 12.42 0.99 0.77
TCO1 =56 65.81 52.23 44.43 33.00 25.95 17.01 19.38 17.02 13.51 14.07 13.62 13.58 14.02 13.35 0.97 0.76
TCO1 -57 67.74 52.35 44.10 32.50 24.26 16.46 16.56 15.11 12.58 12.53 12.33 12.04 13.64 12.73 0.96 0.82
TCO1 =76 66.45 53.22 44.34 32.67 24.21 19.46 17.41 14.89 12.76 13.09 12.86 13.27 12.97 12.42 0.98 0.95
TCO1 -87 54.19 45.42 39.10 28.67 21.54 14.01 16.95 13.40 12.52 11.70 12.19 12.65 11.82 12.11 0.99 0.73
TCO1 -95 43.23 34.16 29.10 21.33 16.36 10.34 13.13 11.06 9.50 9.05 9.33 8.95 9.09 8.07 0.96 0.71
PAAS 123.23 98.51 72.38 56.50 28.46 14.69 17.99 16.38 14.53 13.79 13.57 12.65 13.49 13.35 1.04 0.65
b2 100,00 77.97 58.20 45.00 24.10 13.61 15.44 14.89 12.11 11.56 10.95 9.26 9.38 9.63 1.02 0.71
thie (2] 77.42 65.59 47.54 41.67 23.59 19.05 15.44 14.89 11.80 11.42 10.95 9.88 10.53 12.42 1.08 1.00
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Tectonic setting and provenance analysis for Tailegula Formation black

shales in Hala — alat Mountain of Xinjiang

SHU Xiangging'>, GAO Baolong'?, YANG Yuzhen'*, ZOU Xuan'?, YUAN Xiong'*, MIN Dan'*’
Central South Geo — Exploration Institute ,China Metallurgical Geology Bureau ,Hubei Wuhan 430081, China; 2. Institute of

Mineral Resources Research, China Metallurgical Geology Bureaw, Beijing 101300, China)

Abstract ; The tectonic framework in Hala — alate Mountain area of Xinjiang at the Late Carboniferous is island arc

developed under trench — arc — basin system, and the Upper Carboniferous Tailegula Formation black shale is con-

sidered to be a product of deep — water deposition in the trench and forearc basin during the period of island arc

effect being relatively weakened, but with a lack of geochemical evidence. Trench exploration and sampling analy-

sis were conducted on the black shales of Tailegula Formation in the study area. The results show that the black
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shale of Tailegula Formation in the study area is rich in MgO and Na,O, poor in TiO,, Al,O,, Fe,0, and CaO,
and moderate in Si0,. The large ion lithophile element is relatively poor, and light rare earth element is relatively
rich. The heavy rare earth element is relatively loss, and the §Eu has negative anomaly, indicating similar distri-
bution pattern with rare earth element in the upper crust. The tectonic setting of Tailegula Formation black shale
in Hala — alate Mountain is mainly the continental island arc. The source rock belongs to intermediate to acid and
felsic provenance, and it mainly originates from upper continental crust. The source region is probably Early Paleo-
zoic trench — arc of Tarbagatay — Narmande and Late Paleozoic island arc of Xiemisitai — Dongquan in the north.
This study could provide some references for the provenance analysis of the giant thick shales in Hala — alate
Mountain area.

Keywords: Tailegula Formation; black shale; tectonic setting; provenance
(REHE: BEH)



