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Geochemical characteristics and tectonic significance of fillings of
Yilin Heibiergen Fault Zone in Northern Tianshan Mountain
MA Ji

(Exploration and Development Research Institute, Shengli Oilfield Company, SINOPEC,
Dongying City, Shandong Province, 257015, China)

Abstract: The rock samples of the typical faults (zones) of Manasi River profile, Houxia profile, and Dabancheng profile were ex-
amined in terms of their mineralogical and geochemical components. On this basis, the geochemical distribution and differences in
the rare earth elements were analyzed for the fault zone fillings of different trends, and the source and tectonic environment of the
fillings of Yilin Heibiergen Fault Zone were studied and assessed. The results showed that the characteristics of the veins of fault
zone fillings near Yilin Heibiergen Fault Zone in the study area are similar to those of the rare earth elements of whole rock, demon-
strating the relative accumulation of light rare earth elements. The fillings of the nearly EW-trending fault zone came from the deep
crust and formed relatively early, which were mainly at the convergence boundary of the plates and resulted from the hydrothermal
process of hypo magma. The fillings of the NE-SW trending fault zone, formed relatively late, were developed at the convergence
edge of plates and in the tectonic environment of intra-continental collisions, which were the results of shallow crust activities.
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Fig.1 Distribution of Yilin Heibiergen Fault Zone in Northern Tianshan Mountain
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Fig.2 Layout of fault system in peripheral regions of Yilin Heibiergen Fault Zone in Northern Tianshan Mountain
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Fig.3 Fillings of Yilin Heibiergen Fault Zone under microscope
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Fig.4 Standard multi-element allocation curves of veins/chondrites in Yilin Heibiergen Fault Zone in Northern Tianshan Mountain
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Fig.5 Standard multi-element allocation curves of whole rock/chondrites in Yilin
Heibiergen Fault Zone in Northern Tianshan Mountain

R M L TR S AN KRR Nb T
FEN B E NN ,6Nb 4 0.489; La C & N g & 1IF 7
W ,0La 4y 7.419; HA Nb,Ce &4 Ml Th,Lalg, DA I
SAHT SRR I EW [a] By 2444 19 78 514 Fil NE—
SW [a] Iy 5247 1) FE L) HAT AN AR UR, 32 EW [ 7 284
W B )7 T NE—SW i) i 447 | X £ 25 5 5¢
IR A G S 55, NE—SW [1] W 2445 58 14 +
Bk A T HbFE A o

3.2 HEIREHIF

FE T2 I I TT B AR B i A 3 PR B Y
M2 R, BN TSR #7742 4% Th-Nb-
Zr F) 53 (Ti-Zr-Y B (Ti-Zr Bl 75 \La/Ze-Nb/
Zr Ef# % \Nb/Th-Nb LA} Th/Yb-Ta/Yb Kl fif 74 55,
PIEA B AR HAT BN b PR ) )
P figt fk i (1] 6a) , 3IE BW [i] B 24445 (1) 78 Ik AR LA R
SEE AR R TR KB AR N X B, R0 T AR



*54- WO o 5Ok % 20234F9 1

A D 2 S 3 £ P T 25 7 Kk NE—SW

L A i NW—SE [T, bR B AR R

T 220 5 1 AR PRI R 358 2 1L P

g U R L LA R T, LR L — W M
=

0.01

0.001
0.01

0.1 1

Nb/Zr
T — K VB R BUA 4 N-MORBIX ;
M HIC R L2 (I, — KPS LR A IX);
T0,— Pl 5 B 90 R Bk % Lt & A X
M—K 7R A GE B Wil Z A X . T-MORB, E-MORBIX);
IV—K Bl AR P (VP 4 2478 B ok 2 24 73 4 9 20 iU XD
IV,— K Bt b 5 7 (BRI AR 48) 1A XD
IV — i il i 717 2% i X
V18 #AE X A X

a—Th/Zr-Nb/Z vt i 555 31 55 #2 2X

10

1000 =
LR
X
qﬁ

100 L

an (i}

% J Al IIAE 2\

= [FI RIS AL 5 5 o

~ n %

é 10 + colon give L
_'. HEEE KA

1 ’ 1 1 1

1 10 100
Y/ (ngeg™")
b—Rb- Y it PR 455 ) 51 455 X
o 4 (NE—SW Wi ) o Jik &k (NE—SWIr i 24)
= A GEEWRBIZD = fikfk GEEWH Wi 44
Eo6 ETFUHEREYHEIREH

Fig.6

1000

Identification of tectonic environment based
on fillings of fault zone

PO RN G X, i NE—SW [n] i 2441 14 50 31
FRAAR LA % 4 3 o i 2 B8 T Rl A P AR B
RNGIXBE, I H, 2 Bl 200 (19 20 B bl JLF- 6
Vi A i — Tl DX, T S SEURK AR PR i D
OYHL, 2P I W K AR TR A
T PRI ) P it v (1] 6b) , BRI il B TR JC 3R
AT 20 B LRI R Al AE B AR L, 23R o a
NE—SW [i] B 7 1) 42 4 B il ik ATE R B AE 1
DI o 2R IR LA 2% W 528t B 3 1) AN [R)E 1) W7 284
Y FE SRR A A i 24 2 s A T AR R T R A K
R i B e PR A B, 2R WA AL K L W 38 v e
14 T B8 25255 ety PAY L 358 o Al R i i 1 3R B R
A PRIRE B OG o It AR AL R L o 52 28 AR
SO B R 3 PRI LA B R R & R
oA B AR R TR AR 3 Ja WA i A T B s
Wi JZ A3 PR 545 1T EW [ 70 A B9 55 A1 BE RS AIE 5 B PR %

GAE I BTN IR, eI B4 1
2

4 gj:i/\

hle

U R AR R AR AT EW [i] W 38477 78 JFUbK AR
Ph Ko 45 i 1 JC R FRIE 5 NE—SW [i] W7 284 25 51| ¢
K, FRIEYRIEIR A o 3T EW [m] B 2407 7838
NbICE N i FH 7 38 ,6Nb 4 0.594; Eu it X Ny 3
1E S5 8Eu N 3.24 5 R VR F M2 IR A KAE 8, %
FLHVA TG s A K . NE—SW i) B 2447 (el 3
UT SN [i1] W 34417 ) 7 HU) 28 Dl A s il 32 b7 v
HuJZKAVE . 3 EW [a] 7 24 0 JE B ) ] - F NE—
SW ] %

A6 R LKA B L R AR 7 241 T B A o 32 A
J& T AR TR 32 5 DA KB B e Y RlE 34 58, K1
Wt 22417 70 I 32 7 5 i oA Al R o Al e i il e
BT IS S A K

S 3k

(1] A WA, ARAF AL, 55 T 1 wh R e AR Ak K
it 2 T R VR —— DU R E 21 3R XE 1RGN
BILY ] = B S R AR, 2018, 25(3) < 1-10.

QIN Guosheng, HU Wenrui, ZOU Cunyou, et al.Effects of base-
level cycles on alluvial fan evolution and reservoir quality: a
case study of the Baikouquan Formation in Bai2l Block, Baik-
ouquan Oilfield [J]. Petroleum Geology and Recovery Efficien-
cy,2018,25(3):1-10.

PR AR, R A YRR AR AT 172 I I A e R
R B RHIE SOE ST ()] R DA BT 59T &, 2021, 40
(2):30-41.

GAO Yuhui, LI Siyuan, BA Zhongchen, et al.Characteristics and

[2]

quantitative prediction of Carboniferous volcanic reservoir frac-
tures in Well Block Hong-172 of Junggar Basin [J]. Petroleum
Geology & Oilfield Development in Daging, 2021, 40 (2) : 30-
41.

S . i 7 W 28 T2 SR AE AR AL B HRH M S B il [J ] R
A7 BT 5 9F K ,2020,39(1) :35-40.

MEI Jian. Main characteristic parts of the transporting fault and

[3]

their controls on the hydrocarbon migrations[] ].Petroleum Geol-
ogy & Oilfield Development in Daqing,2020,39(1) :35-40.
G, R, sk X, 45 BURRD A2 )2 BAE S RS 488
PRSI —— AT AR R MR P R 2R S (9] [0 ]l b S
KR ,2020,27(4) :104-110.

LIANG Chenggang, LUO Qun, ZHANG lJinfeng, et al. Analysis

[4]



$305

555 He =

B AL IR LLARObR B L AR AR T 228 T8 ) B BR AL 2 R IR S R 4 7 T +55-

—
—_
(=3

—

[11]

of imbibition difference between bedding fractures and structur-
al fractures in tight sandstore reservoir: a case study in Lucao-
gou Formation in Jimsar Depression[J].Petroleum Geology and
Recovery Efficiency,2020,27(4):104-110.

F, BT, TG, A N IR A B DX R AT B K
B RE B AL A R0 [T il S 5 5 R M3, 2020, 27
(6):1-10.

WANG Jianwei, LIAO Wei, ZENG Zhiping, et al. Development
characteristics and geometric pattern analysis of compression-
torsion fault zone in the Wuxia area of Junggar Basin|[J].Petro-
leum Geology and Recovery Efficiency,2020,27(6) : 1-10.
TR, T, AU, A5 O TR VY e B SRR R R
A B FERT i R R A P L0 ] 3 < i 5 R %, 2020,
27(5):13-24.

YU Haoyu, YU Mingde, LI Zhou, et al. Development character-
istics of large fault in southwest boundary of Luoyi Sag and its
controlling effect on hydrocarbon accumulation [T]. Petroleum
Geology and Recovery Efficiency,2020,27(5):13-24.

T, BT, R, A M IR A7 e R IR IS B
B IBER AL A HRAE [T ] 3l 5 55 R R, 2020, 27 (4) 2 13-
25.

WANG Shengzhu, WANG Qianjun, ZHANG Guanlong, et al.
Development mode and geochemical characteristics of Carbonif-
erous source rocks in Junggar Basin[J].Petroleum Geology and
Recovery Efficiency,2020,27(4) : 13-25.

A TPIR 2 W A AR 1 M X b AR R R R B R AELT .
Wrbih A ,2019,26(2) ; 142-146.

WANG Meng. Mesozoic fracture development characteristics of
Zhenyuan-Jingchuan area, Ordos Basin[J].Fault-Block Oil and
Gas Field,2019,26(2) : 142-146.

R B B R X 22 00 52 2 W 2R S L i ——
VAENE) 7% b 4 HE 7 2 D 4] [0 ] e et U 1T, 2020,27(3)
278-283.

SHANG Fengkai. Characteristics and formation mechanism of
multi-stage complex fault system of uplift in superimposed ba-
sin: a case study of Chepaizi Uplift, Junggar Basin, NW China
[J].Fault-Block Oil and Gas Field,2020,27(3):278-283.
TR, gkl DR L&, 45 R IR 2 v VA HLBTY FTIR
BRAL 2 T SR —— DA HE S R G S gt A A il (1],
AR, 2021, 43(6): 1048-1 053, 1063.

HE Mufei, ZHANG Jingkun, MI Julei, et al. Organic geochemi-
cal study of FTIR analysis on source rock extracts: a case study
of Lower Permian Fengcheng Formation in Junggar Basin, NW
China [J]. Petroleum Geology & Experiment, 2021, 43 (6) :
1 048-1 053, 1 063.

SR WRDE, RS AR MR R A PR S R = I AL 2
W O BR AL 2R R B HORE I R B A 7R [T ], Al 58
HJTT, 2021, 43(6): 1054-1 063.

ZHANG Hui, CHEN Yong, WANG Xuejun, et al. Geochemical
characteristics of solid bitumen in the Jurassic Sangonghe For-
mation in the central Junggar Basin and its implications for hy-
drocarbon accumulation process [ J]. Petroleum Geology & Ex-
periment, 2021, 43(6): 1 054-1 063.

[12]

[13

[

[14]

[15]

[16

[l

[17]

[18]

[19]

[20

[l

[21]

TRDCHT L ELNE I A e 2R e )2 248 R R A e 24
R I R <, 2021,28(3) :25-32.

ZHANG Xingyong. Fracture development characteristics and
main controlling factors of carboniferous volcanic reservoir in
Hongshanzui Oilfield[ J].Special Oil & Gas Reservoirs,2021,28
(3):25-32.

LRI R B TR e, S5 DT ) B 15 - R 2 B AR AR
a3 A I =GR L) . bt <, 2021, 28(6) < 11-19.
SHAN Junfeng, CHEN Chang, ZHOU Xiaolong, et al.Cenozoic
tectonic evolution and hydrocarbon accumulation of Taian-Da-
wa Fault Zone, Liaohe Sag[]]. Special Oil & Gas Reservoirs,
2021,28(6):11-19.

IRAH, By Rk, 4 HGERS R 2L SR A SR A
SHRIMP U-Pb 4 K s B SCLY ). Bl 2006, 25(8) «
986-991.

ZHU Zhixin, WANG Kezhuo, XU Da, et al. SHRIMP U-Pb dat-
ing of zircons from Carboniferous intrusive rocks on the active
continental margin of Eren Habirga, West Tianshan, Xinjiang,
China, and its geological implications[J |. Geological Bulletin of
China,2006,25(8):986-991.

BEGAR W7 W, A5 R 2K - O L A L 3 B A it
ARFHE[T]. A7 30 5 SRR, 2008,29(2) : 252-260,282.

QI Jiafu, CHEN Shuping, YANG Qiao, et al. Characteristics of
tectonic deformation within transitional belt between the Jung-
gar Basin and the northern Tianshan Mountain[ J ].Oil & Gas Ge-
ology,2008,29(2):252-260,282.

PRV, Wh oz, R i M, 45 R 00K RALAE AR K- CCIX
VR I8 B AR S LI [T ). M2 A2k, 2015,22(4) : 200-
211.

REN Jiangbo, YAO Huigiang, ZHU Kechao, et al. Enrichment
mechanism of rare earth elements and yttrium in deep-sea mud
of Clarion-Clipperton region [J].Earth Science Frontiers, 2015,
22(4):200-211.

GANZEYEV AA,SOTSKAV Y P,LYAPUNOV S M.Geochemi-
cal specialization of ore-bearing solutions in relation to rare-
earth elements| J].Geochemical International, 1987,20(4) : 160-
164.

HANSON G N. Rare earth elements in petrogenetic studies of ig-
neous systems [J]. Annual Review of Earth and Planetary Sci-
ences, 1980,8(1):371-406.

W/, AN, E B .GPS WFAE K I B4R 5 W 2 16 8l [T].
PEFRE D HBERFLE,2008,38(7) :872-880.

YANG Shaomin, LI Jie, WANG Qi.The deformation pattern and
fault rate in the Tianshan Mountains inferred from GPS observa-
tions [ J]. Science in China: Series D Earth Sciences, 2008, 38
(7):872-880.

WEF-, P4 . R LU PN RS T 25 ) 585 W SR ] —— BT L T B
S LR RIS SRHIELT ] H R HL BT, 2000,22(3) :305-315.
YANG Xiaoping, SHEN Jun.Late quaternary activity of Jinghe-

Alashankou section of the Boluokenu fault, interior Tianshan
[J].Seismology and Geology,2000,22(3):305-315.

TRZETE— MG, 22, 45 . vl [ 50 DK Lol o] DT 2R e 265 O 2 A
JHESE A2 BHRFAE LT ). A2 5T, 2003,25(2) : 183194,



.56.

LT .

Jit

5

;i‘é

G 3 20234F9 H

[22]

[26]

[29]

SHEN Jun, WANG Yipeng, LI Yingzhen, et al. Late quaternary
right-lateral strike-slip faulting along the Bolokenu-Aqikekuduke
fault in Chinese Tian Shan[J]. Seismology and Geology, 2003,
25(2):183-194.

XN, R, TR, 2 R I B E ARG A A
5 BERILE B FIRS AT AR R B W IR X A i
HALA 2R [J]. M4l , 2014, 88(2) : 167-184.

LI Shuangying, YANG Dongdong, WANG Song, et al. Charac-
teristics of petrology, geochemistry, heavy minerals and isotope
chronology of upper carboniferous detrital rocks in the middle
segment of south Tianshan and constraints to the provenance
and tectonic evolution[J]. Acta Geologica Sinica,2014,88(2) :
167-184.

WA RIS , 3R 1T7, A5 MR /R AR LRSS 35 L v o
AARBETH I 25 3 e - RO AR AR E RS [T]. 0790
£1,2008,28(2):63-70.

SHEN Chuanbo, MEI Lianfu, ZHANG Shiwan, et al. Fission-
track dating evidence on space-time difference of Mesozoic-Ce-
nozoic uplift of the Yilianhabierga Mountain and Bogeda Moun-
tain [ J]. Mineralogy and Petrology,2008,28 (2):63-70.
BAASAE XU NTR , TEFHOM , 26 . i Sl LA AL BUDK A i JE 3%
JA LA 3 R M ER AL 22 B 5 [J]. B BT, 2006, 52(3) : 331-
340.

HU Gongren, LIU Congqiang, ZHANG Bangtong, et al. Study
on oxygen isotope and trace element geochemistry of metamor-
phic veins within Zhoutan group in central Jiangxi Province,
China[ J].Geological Review,2006,52(3):331-340.

BIAATE  RIPAGR , T8 3E . B rh R IR B URUA A O o R
HERAEAR T T ] 10241, 2008, 28(2) : 143-151.

HU Gongren, LIU Conggiang, YU Ruilian.Study on the trace el-
ement geochemistry of the Zhoutan group metasedimentary
rocks in central Jiangxi Province [J]. Acta Mineralogica Sinica,
2008,28(2):143-151.

WSS FRIRA IREH), 45 . M R G b P AL 2 XU 2 e
M R ICR MR AR [T, HBTRIT,2016,62(3) :550-568.
CHANG Hailiang, ZHENG Rongcai, GUO Chunli, et al.Charac-
teristics of rare earth elements of exhalative rock in Fengcheng
Formation, northwestern margin of Jungger Basin[J]. Geologi-
cal Review,2016,62(3):550-568.

TR, oM B, A B LR H A i 3 DX P 3R A A
FESY MR R MOIRBE S [T ], A il e 57, 2012, 34
(6):623-628.

DAN Yong, LIANG Bin, CAO Jianwen, et al. Geochemical fea-
tures and environmental significances of deposits in Ordovician
karstic fractures and caves, Lunnan area, Tarim Basin|[J].Petro-
leum Geology and Experiment,2012,34(6) : 623-628.

SRARTT  AEHEHE 2R, A5 AT b XD AR Dk R A
Yy B IR AL~ R TR R AR 3 W [T ). 5 41241, 2009, 25
(10):2 399-2 404.

CAI Chunfang, LI Kaikai, LI Bin, et al. Geochemical character-
istics and origins of fracture-and vug-fillings of the Ordovician
in Tahe Oilfield, Tarim Basin [J]. Acta Petrologica Sinica,
2009,25(10):2 399-2 404.

TREE, TS BEASE A5 B BUR GBI AR T BB Se i iR Eh e

[30]

[31]

[32]

[33]

[34]

[35]

[36]

FLAR 8 B RFAE B A BRI 43T (0], 27 T 2% , 2008, 15
(2):100-108.

ZHANG Cong, YU Bingsong, FAN Tailiang, et al. The charac-
teristics of cave fillings of carbonates in the Lower Ordovician
and their diagenetic environments in northern Tarim Basin (7.
Earth Science Frontiers,2008,15(2):100-108.

XE RIIR, S, A B BUR G A B X P s e )
A LR ST O AL RRAE DO A [T ol st 38
241,2012,14(6) : 757-766.

LIU Ling,ZHU Jingquan, YOU Xuelian, et al. Generations, geo-
chemistry characteristics and their precipitation conditions of
cave fillings of the Middle Cambrian penecontemporaneous do-
lostone in Keping area, Tarim Basin[J]. Journal of Palacogeog-
raphy,2012,14(6) :757-766.

S EE I 90 RINY S L /NI NPN (TS E bR 2 R A (U 6wk 2 Bl
[T]. KI5 ™% ,2007,31(1) : 104-109.

SUN Shuqin, ZHANG Chengjiang, ZHAO Songjiang.Identifica-
tion of the tectonic settings for continental intraplate by trace ele-
ments [ J]. Geotectonica and Metallogenia, 2007, 31 (1) : 104-
109.

MRS E, 1) 45, 2K 42, 45 . PR HENE R TR e — i A1 e 2R 2
4Lk 1L LA-ICP-MS #5F7 U-Pb AR Bk L2 FEAE S48 1
Wt (1], 3054, 2013,87(3) :343-352.

TIAN Zhixian, YAN Jun, LI Yongjun, et al. LA-ICP-MS zircon
U-Pb age, geochemistry and tectonic setting of the volcanic
rocks in the Heishantou Formation from the area of Barleik,
west Junggar[J |.Acta Geologica Sinica,2013,87(3) :343-352.
AR, Tl E S48 B TR La, Nb, Ze 765 1) KAL)
FREET5 BT [0, A6 A M 52 e 241, 2003, 26 (4) : 343+
348.

WU Lina, WANG Zhichang, WANG Yunliang. On the applica-
tion of La, Nb and Zr in identifying the tectonic settings [J].
Journal of East China Geological Institute, 2003, 26 (4) : 343-
348.

BRI . T A IRl S0 3 it B A 31 1 g 0 P A O )
L] R MR35 2, 2007,31(1) :92-103.

ZHAO Zhenhua. How to use the trace element diagrams to dis-
criminate tectonic settings [J]. Geotectonica and Metallogenia,
2007,31(1):92-103.

XN ) 3% B MR IE . E AR TR AR AU A i s R e
H——1. FICHE AR TR 5 A R SR XRAE [T,
HERTE2E,1995,24(1) 1 1-19.

LIU Conggiang, XIE Guanghong, MASUDA A. Geochemistry
of cenozoic basalts from eastern China—I. Major element and
trace element compositions: petrogenesis and characteristics of
mantle source[J |. Geochimica, 1995,24(1):1-19.

WA 3, TR SC, T A . VRIS 2K 7 4t 4 S R R s i AL [T,
M1 %%, 2005, 12(3) : 77-89.

CHEN Fajing, WANG Xinwen, WANG Xinwei. Prototype and
tectonic evolution of the Junggar Basin, northwestern Chinal[J].
Earth Science Frontiers, 2005, 12(3) : 77-89.

mig  PhD



