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Abstract: The mud volcano results from magmatic eruption formed by geological fluid activity. The formation of mud volcano re-
quires three conditions, i.e., mud source, mud migration channel and water supply. Geochemical data of 8 samples from Wusu mud
volcanoes are characterized by enrichment of LREEs relative to HREEs. Chondrite standard abnormal 8 Eu values are 0.760~0.805,
(La/Yb)n is 5.47, and Ce/La is 2.22. The mud is enriched in large ion stone elements (LILE) such as Ba and Rb, whereas the high
field strength elements (HFSE) Nb, Ta are strongly depleted. Sr/Ba ratios (0.33~1.01) suggest a lower paleo—salinity, Ce/La (2.22),
Ceuon (—0.007), and V/ (V+Ni) (0.78) ratios indicate that the source rocks were formed in a reducing environment. REE and trace el-

ements analyse show that the source rocks of Wusu mud volcanoes were derived from lower Jurassic Dadaowan Formation and San-
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gonghe Formation, suggesting a river swamp—semi—deep lake sedimentary facies of coal—bearing strata which represent a kind of

weak reducing environment. The mud volcano geochemical data and stratigraphic section of Wusu imply that the maximum depth of

mud source strata is about 7~8km.

Key words: mud volcano; geochemistry, Jurassic; shale; source rock strata; reducing environment; Wusu, Xinjiang
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Fig. 1 Geological sketch map and location of the mud volcanoes in Wusu area, Xinjiang
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Fig. 2 The outcrops of mud volcanoes in Wusu area
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Table 1 Content of REE of mud volcano samples in Wusu area

10°°
JLHE WS-02 WS-03 WS-05 WS-08 WDO01 WD02 WT-C WT-N B
La 32.90 30.90 29.20 29.70 26.70 25.00 30.70 30.30 29.43
Ce 76.10 70.20 64.10 64.30 53.70 53.10 71.40 70.20 65.39
Pr 8.37 7.52 7.27 6.92 6.25 5.89 8.22 8.17 7.33
Nd 33.50 29.50 28.40 26.70 24.50 23.60 33.40 33.50 29.14
Sm 7.46 6.23 6.20 5.94 4.86 491 7.32 7.16 6.26
Eu 1.53 1.36 1.29 1.25 0.98 1.06 1.61 1.54 1.33
Gd 6.27 5.75 5.32 5.30 4.44 4.49 6.35 6.27 5.52
Tb 1.05 0.91 0.86 0.81 0.71 0.74 1.04 0.95 0.88
Dy 6.63 5.59 4.87 5.01 431 4.64 6.23 6.16 5.43
Ho 1.33 1.08 0.98 1.05 0.90 0.91 1.29 1.30 1.11
Er 3.80 3.42 3.08 3.10 2.56 2.55 3.72 3.83 3.26
Tm 0.57 0.52 0.42 0.45 0.39 0.41 0.55 0.53 0.48
Yb 3.75 3.30 2.89 3.00 2.64 2.59 3.82 3.91 3.24
Lu 0.57 0.47 0.46 0.46 0.40 0.40 0.58 0.55 0.49
Ce/La 231 2.27 2.20 2.16 2.01 2.12 233 232 2.22
XREE 183.83 166.75 155.34 153.99 133.34 130.29 176.23 174.37 159.27
YLREE 159.86 145.71 136.46 134.81 116.99 113.56 152.65 150.87 138.86
XHREE 23.97 21.04 18.88 19.18 16.35 16.73 23.58 23.50 20.40
YLREE/ZHREE 6.67 6.93 7.23 7.03 7.16 6.79 6.47 6.42 6.81
(La/Yb)x 5.21 5.56 6.00 5.88 6.00 5.73 4.77 4.60 5.47
SEu 0.76 0.76 0.77 0.76 0.72 0.77 0.81 0.78 0.77
Céunon 0.008 0.009 —-0.008 —0.004 —0.038 -0.019 0.001 —0.004 —-0.007

T Lan 28R AE 5 T I 2 Y La &5 4510 96 T4 NASCARUEAL S5 AU, Yoo 4277 B ML S LREE/
S HREE N HH £ I0E HAH; 8 Eu=Eun/(Smn*Gdy)"*; Cemon =lg[3Cen/ (2Lax+Ndy)]
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g P

T Ce B 46V 2454, Ce™ i B S8 AL RS Ce' I
e, CeO., 5HAth =4 # Lo R 405, i 7 Ak
W T RN Ce 701, I8 FIREE T & 4, £ A
ORISR T 1 & i 22 0 A K, W AR FL R B 1
575 X T A B 1 S A S A T A 5 . A —
FEM pH 5T, Ce FEBR AR WAE L T IR &3 &
AL T AL BT, W B SRR MRS T, £
KH Ce/La fHAREE Ce BH, Ce/LafH/NT 15103
AR 1.5~1.8 HFAMEL, KT 2.0 KRk i
IR, HEf T Ce P& &8 65.39x10°, La -3
N 25.43%107°, Ce/Lafl 4 2.01~2.33 , SF 4 {H
2.22, 8 MFEF Y Ce/La fHY K F 2.0, F5 /R PRI IR
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Ceawon FIBNTURRY) Y A AR AT, Ce TR TR
RN Cenon=lg[3Ce./ (2La, +Nd.,)] (Ce, 72 5B i Fif )
FERY Ce fr i 5AL3E T 7 NASC brifEAL 5 AYMH , La,
Nd R ITES Ce D) o 2 Cenon KT 011,
FDTRUK RIS Ry 48 AR TR REE 2 Ceon /N
T—0.1 0 AR A GRS . i LR
HXFFE D Cernon TR, —0.038 < Ceyon < 0.017,F-
PIE A —0.007, 7011 F 2 AFE 5 Y Cepnon 57 5 E AR

HAEIREERK, 435 —0.038 Fl—0.019, HATE
1) Cepnon TE AR AR BEAR /N, FITIECE 1) Cepnon 575
BIRF—0.1, R WEAR R TR

V.Fe Ni ZET0R S50 54 B3 UIAH G, i Jeibk
R A R, BRI v/ (VAN B AT DR AR T
P BEEIEETIIE A, & V/(V+HNI)(ETE 7~ 7K 4
O3 R E K TE R AR EE , V/ (VAN > 0.54
FERIB SR | 0.46 < V/(VHNI) < 0.54 K TP 2548 | 45

R2 SBHMKENURBHEMEBITESTER

Table 2 Content of trace elements of mud volcano samples in Wusu area

10
TLHE WS-02  WS-03  WS-05 WS-08 WD-01 WD-02 WI-C WTN F¥E
Ba 610.00  510.00  480.00 510.00  530.00  440.00  580.00  600.00  532.50
Be 2.44 2.32 2.30 2.03 2.14 2.04 2.32 2.40 225
Bi 0.45 0.39 0.43 0.33 0.57 0.47 0.43 0.46 0.44
cd 0.19 0.13 0.10 0.13 0.12 0.08 0.18 0.20 0.14
Co 17.80 15.20 13.60 12.50 13.30 13.10 18.00 18.00 15.19
Cr 66.00  63.00  60.00 5400  69.00  61.00 6500 6500  62.88
Cs 6.44 7.51 8.28 7.26 8.70 7.64 5.58 6.27 721
Cu 4950 4200 3670 3530 3610 3350  49.80 4990  41.60
Ga 2290 2100 2070 20.10 18.70 1810 2220 2230  20.75
Hf 5.00 5.10 4.70 5.30 3.80 3.80 4.90 4.90 4.69
In 0.08 0.09 0.07 0.07 0.07 0.07 0.09 0.09 0.08
Li 5480  51.10  50.10  47.10 5430 4760 5510 5500  51.89
Mo 0.94 0.94 0.88 0.83 132 1.18 0.97 0.96 1.00
Nb 9.60 10.40 10.60 10.20 11.20 10.50 9.70 9.50 10.21
Ni 4440 3720 3390  28.80 4030 3570 4430 4520  38.73
Pb 20.70 18.50 19.90 1690 3420 17.70 1990 2040  21.03
Rb 89.20 9550 9460 9670  108.00 10500 8690 8590 9523
Re <0.002  <0.002 <0.002 <0.002 <0.002 <0.002 <0.002  0.00 0.00
Sb 1.26 1.20 1.14 1.52 1.20 1.09 1.25 127 1.24
Sc 21.40 17.90 16.20 15.40 14.20 13.90 19.50  21.40 17.49
Sr 201.00  286.00  468.00  181.00  534.00  372.00  202.00  204.00  306.00
Ta 0.70 0.80 0.80 0.70 0.80 0.80 0.60 0.60 0.73
Th 10.50 11.10 11.70 10.60 10.30 10.30 7.90 9.40 10.23
Tl 0.40 0.48 0.52 0.39 0.67 0.59 0.41 0.44 0.49
u 2.82 3.05 3.08 327 3.52 3.54 2.88 2.81 3.12
\% 177.00  147.00  130.00  117.00  109.00  105.00  169.00  169.00  140.38
w 1.80 1.90 1.90 1.80 2.50 2.30 1.70 1.80 1.96
Y 3580 3030 2690 2800 2370 2430 3420 3440  29.70
Zn 10500  99.00 9400  87.00  89.00  79.00 10500 10400 9525
Zr 198.00  191.00  184.00  209.00  147.00  152.00  196.00  192.00  183.63
Th/Sc 0.49 0.62 0.72 0.69 0.73 0.74 0.41 0.44 0.60
Zr/Sc 9.25 10.67 11.36 13.57 10.35 10.94 10.05 8.97 10.65
Rb/Sr 0.44 0.33 0.20 0.53 0.20 0.28 0.43 0.42 0.36
Sr/Ba 0.33 0.56 0.98 0.35 1.01 0.85 0.35 0.34 0.60
V/Cr 2.68 2.33 2.17 2.17 1.58 1.72 2.60 2.60 223
VIY 4.94 4.85 483 4.18 4.60 432 4.94 4.91 4.73

V/(V+Ni) 0.80 0.80 0.79 0.80

0.73 0.75 0.79 0.79 0.78
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