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Abstract: Systematic analysis of petrology and geochemistry of Xishanbulake Formation argillaceous rocks in Tseganbrark was
made in this study. The purpose of this paper is to discuss sediment provenance, weathering and tectonic setting of sedimentation
basin. The ratios of ALO/TiO,, Th/Sc, (Gd/Yb)x, (Ew/Eu* ), ICV, CIA of argillaceous rocks in Qieganbulakedaban are 24, 0.9, 1.1,
0.6, 1.2, 70 respectively, while these ratios in Moheershan are 10.5, 0.2, 3.5, 1.01, 2.8, 75 respectively. These characteristics indicate
that all of argillaceous rocks tended to occur in first—cycle deposit. The source rock of argillaceous rocks in Qieganbulakedaban
were granitoids formed in a stable intracontinental environment, whereas the source rock of them in Moheershan were basic—
intermediate magmatic rocks formed in a volcanic uplift environment. Under the tectonic setting of Rodinia Supercontinent
cracking, the cracking of Moheershan was stronger than Qieganbulakedaban. The CIA in the study area demonstrates that the source
region of argillaceous rocks suffered from medium degree chemical weathering which reflects a warm and moist climate located in
30°S. The CIA characteristics of vanadium—bearing carbonaceous shales and phosphorite suggest that the sources of vanadium and
phosphorus were connected with basic—intermediate magmatism in Sinian and Cambrian.
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Fig.1 Simplified tectonic map, geological map of the study area and lithologic columnar section
a—Main tectonic elements of China; b—Simplified tectonic map of the Tarim Block and its surrounding areas in northwest China (after
reference [17]); c—Geological map of Tseganbrark (after 1:200 000 Geological Map); d—Lithologic column of Xishanbulake Formation;
Tarim—Tarim Basin; NCB—North China Block; SCB—South China Block; SGT—Songpan—Ganzi terrane; QB—Qaidam basin; QT—Qiangtang
terrane; LT—Lhasa terrane; 1—Cenozoic sedimentary basin; 2—Precambrian—Palaecozoic rocks; 3—Thrust fault; 4—Strike-slip fault;
5—Unknown nature fault; 6—Geological boundary; 7—Holocene Sedimnts; 8—Ordovician; 9—Tuershaketage Formation of Upper Cambrian;
10—Moheershan Formation of Middle Cambrian; 11—Xidashan Formation and Xishanbulake Formation of Lower Cambrian; 12—Precambrian;
13—Granite; 14—Siltstone; 15—Silty mudstone; 16—Carbonaceous shale; 17—Vanadium-bearing silty mudstone;
18—Vanadium-bearing carbonaceous shale; 19—Shale;20—Chert; 21—Siliceous limestone; 22—Limestone; 23—Phosphorite;
24-Tillite; 25—Andesite; 26—Sampling location; 27—Mineralized layer
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Fig.2 Outcrops and characteristics under microscope
a—Outcrops of carbonaceous shale; b—Carbonaceous shale (plainlight); c—Outcrops of silty mudstone; d—Silty mudstone (plainlight)
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Table 1 Analyses of main elements, trace elements and REE of argillaceous rocks

S  QGBLK6 QGBLK7 QGBLKS QGBLK9 QGBLKI0O QGBLKII QGBLKI2  xds02 xds03 xds05 xds07 xds08

Ly BOE BBE OREE BOR GRRE SRRE oo K BBE BOE L. BER
= R R RE R ERTE RERE T EE RE OEE YR me
AlLO3 8.80 2.61 9.20 8.87 2.61 2.84 4.12 2.01 13.55 14.82 4.92 6.03
BaO 3.04 0.83 0.71 0.93 0.12 0.12 0.30 0.33 0.12 0.13 0.04 0.06
CaO 0.12 0.18 0.38 0.16 0.56 0.82 4.60 3.31 8.00 6.39 5.63 24.77
Cr,O3 0.07 <0.01 0.03 0.02 0.06 0.06 0.01 0.02 0.06 0.05 0.01 0.01
Fe,O5 12.19 0.72 3.58 2.40 3.15 4.61 0.99 29.94 9.45 11.10 22.76 11.07
K,O 2.85 0.77 2.14 2.40 0.43 0.57 1.00 0.67 0.63 0.69 0.37 0.57
MgO 0.47 0.24 0.40 0.73 0.20 0.28 3.02 0.11 8.63 8.45 0.44 7.42
MnO <0.01 <0.01 <0.01 <0.01 0.51 0.48 0.02 0.08 0.13 0.1 0.05 0.19
Na,O 0.82 0.27 0.77 0.41 0.55 222 0.16 1.31 1.24 0.45 0.55 0.55
P,0s 0.25 0.04 0.94 0.15 0.85 0.76 0.20 8.27 0.61 0.80 0.12 0.40
Si0, 51.26 88.40 70.10 75.29 85.10 79.20 75.80 34.54 41.74 42.22 56.05 16.55
SrO 0.06 0.02 0.08 0.02 0.20 0.14 0.02 0.34 0.09 0.07 0.02 0.04
TiO, 0.61 0.60 0.38 0.49 0.06 0.07 0.18 0.09 1.68 2.16 0.60 0.84
LOI 17.60 4.72 10.76 7.95 4.35 6.20 8.46 17.55 14.10 12.75 8.36 30.50
Total 98.14 100.90 105.65 99.82 100.55 102.35 99.76 98.57 100.03 100.2 99.92 99.00
Ba =10 000 830 140 9710 1070 1080 2360 3160 1 040 1210 287 519
Cr 470 36 158 130 375 426 66 110 500 440 60 50
Ga 14.8 10.0 20.0 14.2 10.0 10.0 10.0 5.6 18.0 19.6 5.9 8.9
Sr 572.0 145.0 634.0 190.5 1810.0 1275.0 230.0 2 980.0 782.0 638.0 169.5 413.0
Th 991 10.00 11.00 7.53 1.00 2.00 3.00 1.91 2.99 4.30 1.15 1.37
U 22.50 3.80 8.40 3.37 53.80 53.50 8.30 27.10 1.13 1.49 6.40 0.90
v 929 52 169 164 3150 3710 177 496 189 173 104 52
Zr 96 148 148 148 74 74 74 103 247 338 73 166
Ag 73 3.7 3.5 3.0 8.0 5.8 1.4 <0.5 <0.5 <0.5 <0.5 <0.5
As 128 8 28 11 399 463 7 92 5 <5 181 <5
Cd <0.5 <0.5 <0.5 <0.5 2.1 1.9 0.7 <0.5 <0.5 <0.5 <0.5 <0.5
Co 3 102 25 11 170 164 19 17 40 47 110 6
Cu 136 67 124 84 455 371 83 37 54 37 65 10
Mo 285 5 8 4 129 213 6 94 2 2 202 2
Ni 38 1 3 2 389 369 10 71 222 226 590 35
Pb 22 12 28 11 20 24 8 113 4 <2 42 3
Sc 36 5 8 10 3 3 4 6 23 20 7
Y 18.2 26.5 29.5 273 90.3 73.6 37.4 31.3 20.5 23.6 6.0 6.7
La 18.3 64.0 67.5 45.1 16.2 19.4 24.5 53.2 31.6 44.5 4.4 18.4
Ce 38.5 92.1 120.0 66.5 16.7 18.3 29.7 47.4 67.6 93.2 10.3 39.7
Pr 4.28 13.20 14.40 9.30 4.40 4.70 4.90 8.63 7.77 10.55 1.18 4.60
Sm 3.83 6.90 6.30 4.60 6.20 4.40 3.70 5.37 6.49 8.19 1.15 3.94
Eu 0.55 1.20 1.20 0.83 1.60 1.10 0.90 1.37 1.91 2.23 0.50 1.34
Gd 3.45 4.70 4.80 4.03 9.50 7.00 4.50 5.03 5.45 7.04 1.21 2.94
Tb 0.51 0.70 0.70 0.62 1.50 1.10 0.70 0.66 0.80 0.86 0.18 0.38
Dy 3.01 4.30 4.30 3.76 9.80 7.80 4.50 3.85 4.39 5.03 1.11 1.73
Tm 0.31 0.50 0.50 0.41 1.10 0.90 0.50 0.35 0.30 0.29 0.06 0.07
Yb 2.26 3.30 3.70 3.04 7.10 6.10 3.20 221 1.67 1.95 0.32 0.34
Lu 0.35 0.50 0.60 0.48 1.00 0.90 0.40 0.33 0.25 0.26 0.06 0.05
K,0O/ALO; 0.32 0.30 0.23 0.27 0.16 0.20 0.24 0.33 0.05 0.05 0.08 0.09
ALO;/TIO,  14.43 4.35 24.21 18.10 43.50 40.57 22.89 22.33 8.07 6.86 8.20 7.18
CIA 66.29 64.88 71.97 72.83 65.57 38.86 71.91 41.10 74.00 86.93 69.00 71.30
ICV 1.62 0.89 0.60 0.60 1.16 2.35 1.43 6.31 1.47 1.21 212 2.66
Th/Sc 0.28 2.00 1.38 0.75 0.33 0.67 0.75 0.32 0.13 0.22 0.16 0.34
(Euw/Eu®), 0.66 0.92 0.95 0.85 0.89 0.84 0.96 1.16 1.41 1.29 1.86 1.72
La/’Yb), 0.78 1.88 1.77 1.44 0.22 0.31 0.74 2.33 1.83 221 1.33 5.24
(Ce/Ce*), 0.95 0.69 0.84 0.70 0.43 0.42 0.59 0.47 0.94 0.94 0.98 0.94
(EwEu*)y 0.45 0.61 0.64 0.58 0.64 0.60 0.67 0.79 0.96 0.88 1.29 1.16
(Gd/'Yb)y 1.24 1.15 1.05 1.07 1.08 0.93 1.14 1.84 2.64 2.93 3.06 7.01

TE : QGBLK Ky H AP vi KHGH HIRE f , xds 504 /R L1 HIARR A, I ZE B A7 AR I RS 2 TR AR AR T , Fe,0: 28k &
i, (Ce/Ce*),=2Ce,/(La,+Pr,) , (Eu/Eu*), =2Eu,/(Sm,+Gd,) , (Ew/Eu*)x =2Euy/(Smy+Gdy) , Hirfrn T fAr Mt S8 sUabnifiEdl , N F fiks Bk
A bRifiAl , AU 38 TUE Bk B SCHk[20], BRBE A ke k B SCk[10],
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Arc—Related
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Fig. 5 Th/Sc—Zr/Sc diagram of argillaceous rocks (base map
after reference [5])

Solid line illustrates the trend expected in first—cycle sediments due
to magmatic evolution from mafic to felsic end members; Arrow
illustrates the trend produced by zircon concentration during
sedimentary sorting and recycling; B—Basalt; F—Felsic volcanic rock;
G—Average granite; UCC—Average upper crust; PAAS—Post—

Archean Australian shale; Data of B, F, G after reference [9], UCC
and PAAS after reference [10]
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Fig.6 Th—Sc diagram of argillaceous rocks
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Fig. 7 Th/Sc—La/Sc diagram of argillaceous rocks

On the graph acidic magmatic rocks include granite, rhyolite,
adamellite; intermediate—acidic magmatic rocks include granodiorite,
tonalite, dacite; intermediate magmatic rocks include diorite, andesite;

basic magmatic rocks include basalt. The data of acidic—basic

magmatic rocks after reference [34]
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Fig. 8 A—CN—-K diagram of argillaceous rocks (base map

after reference [4, 44, 47])

a—Compositional trends of initial weathering profile of quartz diorite;
b—Compositional trends of initial weathering profile of granite; c—

Compositional trends of initial weathering profile of A—type granite;

1—Gabbro; 2—Quartz diorite; 3—Granodiorite; 4—Granite; S—A—type

granite; 6—Alkali granite; 7—Microcline
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