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Fig.1 Tectonic map of Wulonggou gold ore-field and its vicinity (after Gu Fengbao, 1994)
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Early Palaeozoic arc/intracontinetal rift fold belt in Northern Kunlun (Qimantag) .,

Il »—epicontinental arc magma-metamorphism complex rock belt in central Kunlun, [[ 3—subduction zone of complex rock in front of southern

Kunlun; [l —Bayanhar Hercynian-Indosinian fold-orogenic zone; 1—main suture zone;2—secondary suture zone; 3—direction of contact zone of

Late Proterozoic-Early Palaeozoic, the line with hackly in one side is single direction subduction, the line with hackly in two side is double

direction subduction;4—the direction subduction of Late Paleozoic-Early Mesozoic suture zone;5—ampferer-type subduction zone
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Fig. 2 Geological structure sketch map of Wulonggou gold ore-field
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1—Quaternary alluviation diluvium; 2—Qiujidonggou Formation; 3— Xiaomiao Fomation of Changcheng System; 4— Jinshuikou Group; 5

Late Triassic potash feldspar granite; 6—Early Variscan biotite monzonitic granite; 7—Early Variscan altered plagiogranite; 8—Early

Caledonian granodiorite; 9— Late Proterozoic biotite granodiorite; 10

late Proterozoic melaenclosure granite; 11-—late Proterozoic quartz

diorite; 12— basic dike; 13— biotite granite dike; 14—geological boundary; 15—discordance boundary; 16— measured normal fault; 17

measured reverse fault; 18—ductile shear zone; 19-—gold deposit; 20— polymetallic deposit & distribution boundary; 21— alteration zone

included gold &. the numbering
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Fig.3 Picture showing macro-structure and alteration of mineralization belt [l in Yanjin'gou
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(a)—the macroscopic characteristics of [[l ore-belt, where the alteration (10~30m wide) showing linear structure and negative landform mainly
developed in biotite plagioclase gneiss, while there is little mineralization and alteration outside this belt; (b)—a handspeciman showing the
characteristics of breccia-type gold ore in the [[[ ore-belt, where the rubble is the altered granite and the cement is the silicated and calcited rock
with fine pyrite and acicular arsenopyrite, massif structure and vein ore occur where the metasomatism alteralization is complete; (c)—the
structural characteristics in southern part of [[l ore belt, where alteration belt (19m wide) developed in granitic gneiss along the NWW-trending
fault, including 8m width weakly alteration belts in both side and 3m width strongly alteration belt in the center, while there is no alteration
outside this belt; (d)—an enlarged part in picture (c¢) showing the muscovition (sericitization), low-temperature silication, argllition and
kaolinization in this belt, and fine pyrite with acicular arsenopyrite occur within some low-temperature silication quartz vein; (e)—the alteration
in northwestern part of [l ore belt which are characterized by widespread and well-developed limonitation and jarositation along fracture zone in
different direction; ({)—quite irregular limonitation and jarositation in Heishishan polymetallic ore, and the jarositation is stronger than that in

Au-bearing structure zone in the middle part and southern part of [l ore belt
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Fig. 4 Picture showing macro-structure and alteration of [X and X| Au-bearing mineralization belt
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(a)—WO09 showing the characteristics of IX ore— belt in Hongqigou gold deposit, in which the wall —rock is biotite plagioclase gneiss with
well alteration zonation and the foliation dips more steeply than quartz vein; (b)—W144 showing the goaf of IX ore-belt in Danshuigou gold
deposit, where wall-rock is biotite quartz schist and the boundary of ore-body which controlled by thrust fault is clear; (c)—the
characteristics of alteration distribution of VII ore-belt in the western slope of Huangtiekuanggou (W153 and its adjacent area), the well-
developed limonitation and jarositation occur along either the main fault or secondary fault in different direction; (d)—the characteristics of
alteration distribution of VII ore-belt in the eastern slope of Huangtiekuanggou (W154-W156), the well-developed limonitation and
jarositation occur along either the main fault or secondary fault in different direction; (e)—the limonitation and jarositation within pyritiferous
granodiorite develop either along the secondary fault or as planer in the eastern slope of Huangtiekuanggou (the north of W154); (I)—well-
developed limonitation and jarositation along the secondary fault in different direction in the western basal slope of Huangtiekuanggou(the east

of W153), and the exploratory trenches resemble the Chinese character of "[7]"
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Fig.5 Picture showing macro-structure and alteration of X| mineralization belt in Longtangou-Duancenggou



o BT

¥ iR
568 http://www. geojournals. cn/dzxb/ch/index. aspx

2017 4

B 6 Szl XI5 A 1 g o A8 7% WL AE
Fig. 6 Picture showing macro-structure and alteration of Y| mineralization belt in Zhongzhigou
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(a)—WS58 in the outlet of Duanhaogou of the west side of the main Wulonggou, showing the silication, sericitization and fine jarositation

develop along the lined fault fracture zone which controls the gold mineralization; (b) . (c),(d)—picture from W97, the west of W97 and the

west of W98 in the XII ore belt of the north branching valley of Zhongzhigou, showing the limonitation and jarositation widely occur as

irregular planer and within the medium-macro grained undeformed pyritiferous granite, accompanying weakly gold mineralization

SRR AE A LA B NRAZMCR, $H,
TEP AR b 5 a0 A SR A2 LR = BRE i
R FEE 3a.bed, B da.b) . MEL 4BV ILE
KA E 2R E W XL G 8 2 L i
WHRILIL) (B 3e fL 18 e d [ 5) . 45 7Eph s
WWPRLRE b 5 0 A AT SC B Pl AR ™ W ks B 40 /)N, —
M 1mm LR 105 2 46 8 0 kA OC 0y il 22 57 9k
JER,— M 2~3mm, 4k Smm DL B, BN, CF
TR R, W I 5 P S de X X5
WA SN2 SE L. mav bEE.
4.2 FRHETTHBRE

ZIEFIM R XN B A I RERZ SR 17
e G R AR A G WREERINK S I A
TE S8 A LB 68 /6 V8 A YD B — Al i Al 2 2
W 2 05 1 24P i DL BCA R R s R KRB T M Bk
WA BB ER AL LA R BKOIR 35 BRI BE BT T A A
A7 Sk ) 5 FATTIN O BRI VS | b S AL
SR XI5 R T RR ) 4 k0 Ak R B Ak LAl A AN
S AR W R AR ] S AR AR TE G T2
J& T — KB AL AZ A, 2 E R R YR

BA B AE 1 A AR R N A (TR IN RS AT R
W, St 2 e B AR AR AR YE X
FEEREAE R A R AR OC R VBRIN AR O
B T P4 U 2R R A SR s s
J& T R A A FEE RN % W T s AR . T
AR DX g A PR A AR B BR AT BT AR B D REBE BT AN ]
YL 0 0 25 U0 D < AR 1 O AR A 1, 5 4
WA K E I E IR R O R B PR R IR AL s 2 4
JE WA AE T AT REAE — SE 3 BUR XN © &TE IR & 07 IR
A BEIRAE

5 EEEE KM AR E XL

FE B AL TR RS s B XN
7 e L e IR AR REAN | SIINES | By S
AT MBS RV AR TE P
ARG A A P 30) e 3% A W 2 A 3 e 9 Y 5
ST O Y T A A YT 52 22 5 i SR T 4
HEEFRIRERT A A RN ZERmE L
PhASVE T . BRI 3 R AR BB R LA R Ay
FLRR TR B U 6 07 R ()



%3

B A5 5 TR T a0 Pk A R R B X 569

R A DA AE W ok A2 4 P A P B R AL & 2 2 B
FEHTBAAE 2014 AR5 — UCBF /b TAR S5 A Z i (2014 4F
TH L HD S E S S A e T 1 B A
Oy BAREAT T A2 - 4R Y IEAE VR T B A TR A e T A
—af XI5 5 S Bk YA 217 | S0 AL S X2
BN B AN Fr 38—l HAARRL A A7 7E 5 iR
JAR B YA L b 2 1A LS AHZE DL A0 i A8 s 5 J8 T
52 G0 A KA AR IR A 247 K IF 1 4
Bk, LR KBS TARRF (2014 4F 10 A 22 HD,
BFAN Iy AR 2 - BT 18— XTS5 47 2014 4R 2 T4F
Cagif. M TR L2 SR (A a 6
s . EH 7 A N2 1Rk,

References

Bureau of Geology and Mineral Resources of Qinghai Province.
1991. Regional geology of Qinghai Province. Beijing:
Geological Publishing House, 1~662 (in Chinese with English
abstract).

Chen Youxin, Pei Xianzhi, Li Ruibao, Liu Zhanqing, Li Zuochen,
Zhang Xiaofei, Chen Guochao, Liu Zhigang, Ding Sanping and
Guo Junfeng. 2011. Zircon U-Pb age of Xiaomiao Formation of
Proterozoic in the eastern Section of the East Kunlun orogenic
belt. Geoscience, 25(3):510~ 521 (in Chinese with English
abstract).

Dang Xingyan, Fan Guizhong, Li Zhiming, Li Zhiming., Fan
Xiaohua and Gu Ying. 2006. Typic deposit analysis in the
Eastern Kunlun Area, NW China. Northwestern Geology, 39
(2):143~155(in Chinese with English abstract).

Fan Likun, Cai Yanping. Liang Haichuan, Li Honglu. 2009.
Characters and evolution of the geodynamics in the Eastern
Kunlun. Geological Survey and Research, 33(3):181~186(in
Chinese with English abstract).

Feng Chengyou, Zhang Dequan, Wang Fuchun, Li Daxin and She
Hongquan. 2004. Multiple orogenic processes and geological
characterstics of the Major orogenic gold deposits in east Kunlun
area, Qinghai Province. Acta Geoscientica Sinica, 25(4); 415
~422 (in Chinese with English abstract).

Gu Fengbao. 1994. Geological characteristics of East Kunlun and
tectonic evolution in Late Palaezoic-Mesozoic Era. Qinghai
Geology. 9(1):4~14(in Chinese with English abstract).

Guo Xianging, Yan Zhen, Fu Changlei, Wang Zongqi. 2016.
Formation age and tectonic attribute of Jinshuikou Group
complex in the Nanshan area, Qinghai. Acta Geologica Sinica,
90(3):589~606 (in Chinese with English abstract).

Li Houmin, Hu Zhengguo, Qian Zhuangzhi, Liu Jiqing, Yan Zhen
and Sun Jidong. 1999. The preliminary recognition of the main
gold and polymetallic metallogenic system in East Kunlun
Mountains. Journal of Xi'an Engineering University, 21(4) .51
~56(in Chinese with English abstract).

Li Houmin, Shen Yuanchao, Hu Zhengguo, Qian Zhuangzhi. 2001.
Minerogenetic mechanism and condition of Wulonggou gold
deposit in East Kunlun Mountains, Qinghai Province. Geology

and Prospecting, 37 (1): 65 ~ 69 (in Chinese with English

abstract).

Liu Bin, Ma Changgian, Guo Pan, Zhang Jinyang., Xiong Fuhao,
Huang Jian and Jiang Hong'an. 2013. Discovery of the Middle
Devonian A-type granite from the Eastern Kunlun orogen and
its tectonic implications. Earth Science-Journal of China
University of Geosciences, 38(5):947 ~ 962 (in Chinese with
English abstract).

Liu Jiannan, Feng Chengyou, Xiao Keyan, He Shuyao, Li Daxin,
Zhao Yiming. 2016. Mineralization characteristics and resource
potential analysis of the East Kunlun metallogenic belt. Acta
Geologica Sinica, 90(7):1364~1376 (in Chinese with English
abstract).

Liu Siyu. 2016. The Geological Characteristics of the Dachang Gold
Deposit in Qumalai, Qinghai Province. Geological Review, 62
(S1):121~122.

Liu Zhiwei, Zhao Wenjin, Wu Zhenhan, Shi Danian. 2016. An
evidence of ocean crust subduction from deep reflection seismic
data in East Kunlun orogeny. Acta Geologica Sinica, 90(8):
1692~1702 (in Chinese with English abstract).

Lu Lu. 2011. Study on the ore-controlling structure of Wulonggou
gold deposit in East Kunlun Mountain. Master’ s thesis of
Chinese Academy of Geological Sciences (in Chinese with
English abstract).

Qian Zhuangzhi, Hu Zhengguo, Liu Jiging. 1998. Northwest ductile
shear zones and their tectonic setting in the East of Kunlun
Mountains. Journal of Chengdu University of Technology. 25
(2):201~205(Cin Chinese with English abstract).

Qian Zhuangzhi, Li Houmin, Hu Zhengguo. 1997. Study of
structures controlling gold deposites in Wulonggou areas,
Qinghai Province. Journal of Xi'an College of Geology, 19:27~
32(in Chinese with English abstract).

Shi Jinyou. 1997. Geological features and prospecting criteria of
Wulonggou gold deposit of Dulan County, Qinhai Province.
Progress in Precambrian Research, 20(2):29 ~ 36 (in Chinese
with English abstract).

Zhang Dequan, Feng Chengyou, Li Daxin, Xu Wenyi, Yan
Shenghao, She Hongquan, Dong Yingjun and Cui Yanhe.
2001. Orogenic gold deposits in the North Qaidam and East
Kunlun Orogen, West China. Mineral Deposits, 20(2) ;137 ~
146 (in Chinese with English abstract).

Zhang Dequan, Wang Fuchun, She Hongquan.,Feng Chengyou, Li
Daxin. Li Jinwen. 2007. Three-order ore-controlling structural
system of orogenic gold deposits in the Northern Qaidam
margin-East Kunlun region. Geology in China, 34(1):92~100
(in Chinese with English abstract).

Zhang Jinyang, Ma Changgian, Li Jianwei. 2012. Visible gold-
forming environment evidenced by sulfide mineralogical
characteristics of Shuizhadonggou-Huanglonggou gold deposit in
eastern Kunlun orogen. Mineral Deposits, 36(6):1184 ~ 1194
(in Chinese with English abstract).

Zhang Yanbin, Zhong Kanghui, Yi Guihua, Ma Hui. 2009. The
extraction of remote sensing geological information and
metallogeneic prediction of gold mineralized concentrate district

Geology and

Exploration, 45 (4): 444 ~ 449 (in Chinese with English

abstract).

in Wulonggou, East Kunlun Mountains.

Zhang Yanlin, Han Yu, Zhang Peiqing, Tian Chengsheng and Chen

Jianlin, 2011. Characteristics and prospecting potential of gold



o BT

570 http://www. geojournals. cn/dzxb/ch/index. aspx

#H
2017 4§

mineralized zone X[ in Wulonggou gold deposit, eastern
Kunlun. Gold, 32 (9): 9 ~ 15 (in Chinese with English
abstract).
Zhao Yin. 2014. The geological characters and genesis of the
Qinghai
Technology Information, 11:115~119(in Chinese with English

WulongGou deposit in Province.  Science &

abstract).

2 % X #

A0TSR0 2 g A XD A R R R BRI L XL T
= SR 4. 2011, AR LB 3 1y R BE ooty /Nl A AL i A
U-Pb 4. AR , 25(3) : 510~521.

e EAEL R B JEIREAR . 2006, AR BB DA ML T g R
3. PEALH T . 39(12) : 143~155

T H 4 T RN L 2R L 2009, 7R B A MU IR M H K HUER B )
2V AL RHAE. M BT A 5 WS . 33(3) :181~186.

FRA K EL  EEH BRHRELR. 2004 HFHEARECEGEL
o R R ML S B 4 B R i BR2A AR L 25(4) 1415 ~422.

HORE. 1994, 78 B2y JSTRRAE B e oty A AR — b A A0A i i k. 5 1
HLBEL9(3) :4~14.

SRR E5E A R, AL 2016, FF IR LU 4K T RE I I A
5 1 IR R AT B 4 90(3) 1589 ~606.

AR, Phum# . WIIEE L R, 2001 HlE R RS I EE ST K
SR S A KR HLBE M T S PR, 37(1) ¢ 65~69

AR B IE E B X4k R IR L AN AR 1999 AR R G A K
24 B FE A RN VL LR B4, 21(4) 151
~56.

XUME B B AT S8 SR A P, RE W B R LG L0, 2013 RE AR
Ft A BRSO R 3 R S M BRRE A o [ BT R
), 38(5) 1947 ~962,

XA, F B e R AR, A RORT B — 1. 2016, AR B WL

LTI 5 IR TS ) 43T M 2 4R, 90(7) 1 1364~1376.

XESE. 2016, il MRRSEE K 407 R BLE b 5 RFAE. 3t B8 3
62(S1):121~122.

KA B SO, RN, R4, 2016, 4K B B LA P S A7 A
PRSI o 00 T S S R AR R R 2E 4 90(8) 1 1692~1702.

Wi . 2011, 7R B e VA 4 0 H et 4 0 REAE B 5 . It vl [ 3t SR R
2 B A - 2 AV 38 3T

Bt AR I L X R. 1998 7R B S AUV )k BT VDA & F Y X 3
3 15 S —— DAA R B0k 55 VDA S . B A B T A e 4 L 25
(2):201~205.

B 2R R IE [ 1997, 556 0 10 M X & 48 4 o BF 5T
VG 2 b 2 BE 2 AR, 19O I - 27 ~32.

T 0T 77 . 1991 T 4 X s A . bt T R, 1~
622.

AR 1997, HFA L B R &0 BT 5 R AE K AR bR AR
T 2E R WF 5T R . 20(2) . 29~ 36.

RS ERAR BRI IRXE W Rk A, ERAREHE.
2001, Sedb 27K B 4 Hb IX 09 15 1l B 4 7 K. 0 K ML T, 20 (2)
137~1486.

KA, EEA, RES FBR AR 430, 2007, G662
B X LB & RN =R BT s R PEBE, 34
(1):92~99.

dkA B, DB, 2. 2012, 7R B A K W AR - 8 T & 0 R B AL
P2 R AR R UL 4 T8 B A 1 0 29, T R M . 31(6) -
1184~1194.

K AE S b B L B AEAE L TR 2009, R RS TR A B4R P X IR K
Hb T S PR ES e UL MBS R . 45(4) 1444 ~449.
SRAESR, whE, RIEE, BRI, PREAK. 2011 RE - H i 40

RXIS &0 (bl R AE S AR R 5. # 4, 32(9): 9~15.

AL 2014, HIGE T &0 RIT RERAE SO E AT, B BER

11:115~119.

Two Alteration Episodes of the Wulonggou Gold Ore Field
in Qinghai Province and Its Prospecting Significance
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WANG Yong? , ZHANG Hao” , WANG Tong” , LI Shaonan” , LI Shaoping"”
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2) Institute o f Geomechanics , CAGS, Beijing, 100081

Abstract

The Wulonggou gold ore field of Qinghai Province is an important gold ore-clustered area in the middle
part of the eastern Kunlun orogenic belt. Gold deposits in the area are controlled mainly by three gold-
bearing structural fracture zones (Yanjingou zone, Yinshigou-Hongqigou zone and Sandaoliang-
Kushuiquan zone). This study shows two episodes of alteration and mineralization occurred in the ore
field: the early-stage alteration controlled by linear faulting structure and related to gold mineralization,
and the late-stage polymetallic mineralization and alteration related to disseminated sulfide-rich granitic
complex. The gold deposits formed at the early stage were partly destroyed by the alteration and
polymetallic mineralization related to disseminated sulfide rich granitic complex at the late stage. The
future prospecting for gold deposit should be carried out along the trend of faulting tectonic zone, where

there are no many crosscutting fractures, especially no disseminated sulfide rich granitic complex.

Key words: two alteration eposides; gold mineralization; polymetallic mineralization; prospecting for

gold; Wulonggou gold ore-field; Qinghai Province



