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Fig. 1 Geological map of the Qimantage area in Qinghai Province showing the distribution of mineral resources
(modified from Liu et al. ,2017)
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1—Quaternary; 2— Upper Triassic Elashan Formation; 3—Middle Carboniferous Diaosu Formation; 4— Upper Devonian Maoniushan Formation; 5—

Cambrian-Ordovician Tanjianshan successions; 6— Jixianian Langyashan Formation; 7—Paleoproterozic Jinshuikou Group; 8—ILower Phanerozoic
moyite; 9— Upper Triassic admellite; 10— Upper Triassic porphyroid admellite; 11— Upper Triassic granodiorite; 12— Middle Triassic granodiorite;
13—Middle Triassic tonalite; 14— Lower Permian admellite; 15— Lower Permian porphyroid admellite; 16— Lower Permian granodiorite; 17— Lower
Permian quartz diorite; 18— Lower Carboniferous monzonitic granite; 19— Lower Carboniferous quartz diorite; 20— Upper Devonian monzonitic granite;
21— Upper Devonian granodiorite; 22— Lower-Middle ultrabasic rock; 23— Lower Devonian porphyroid admellite; 24— Upper Silurian two mica granite;
25— Neoproterozoic admellite; 26—skarn deposit and its number ((D-—DBinggounan; @-—Hutouya; @& Yingqinggou; @—Kendekeke; ©—
Yemaquan; ©— Sijiaoyang-Niukutou; (?)— Galinge; @ — Tawenchahanxi ; (@— Tawenchahan ) ; 27—BIF deposit and its number ((0— Chakelatu; (D)—
Naxiguole) ; 28—magmtatic liquation deposit (12— Xiarihamu; (39— Haxiyatu); 29— porphyry deposit and its number ((()—Wulanwuzhuer; 15—
Kaerqueka; (16— Ketinghaer; (7)— Luotuofeng; (18— Lalinggaolihegounao) ; 30— geological boundary; 31—unconformable boundary; 32—measured and

supposed fault; 33—study area
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Fig. 2 Simplified geological map of the Luotuofeng
Cu-Mo deposit (modified from Qinghai Third Survey
Research Institute,20189)
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Fig. 3 Characteristics of orebody and porphyry granodiorite of the Luotuofeng Cu-Mo deposit
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(a)—Chalcopyrite; (b)—molybdenite; (¢) —silicification network molybdenite; (d)—pellicular molybdenite;

(e)—porphyry granodiorite; (f) —types of porphyry granodiorite under microscope; (g) —malachite; (h) —chloritization; (i) —potassic
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Fig. 4 Genetic model of the Luotuofeng Cu-Mo deposit
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alteration zone; 10—supposed geological boundary

I JH L R BB 5 07 ok AR B 1 40
L 55 S T X B S T X R R
DX E P50 L 08 25 A 7 03 25 5
A B A8 3 S K U A ) B
5 WL NE [ 2 2 B B 5 154 NE 1 7 4
i T S S R DX 20 5 T R i
ST TR R o
HE— A R A B A K ) AR B
i X1 474 9 B
5 it

CLB™ AR I REE 329 36 5600 G 5 R4
o 1 B DR K VR A AR 10 26 B D K B2

(2% 45 (R I H 75 5 B4 S0 B R L
R ED ST, B R AR 54 1T e £ £



W 1

5 S BLAF - 55 AL T B A T % G VA R B AR 5 R A B PR 17

RN E R S A S L P TS I il = B TR K N
B AR T R R B B RO Y L S R
PO o s 1 R TR A R . PR BN D e A
WS S e SR

Brigf : B AN S0 1 B R A B T AR AR = M
B A Be A5 AL R A S B RIS o 2R L BR R o
5 B IR 27 e o 2 A A5 A I BB X A 1 2
T U8 2 550 T DL R T A I A R Y SR !

b5 N

TUEH A =TT A BE. 2018. T I3 45 # IR A T 0% 8 U 3t X Bk £
G B BT A

References

Chen Jing, Xie Zhiyong, Li Bin, Li Shanping, Tan Shengxiang, Ren
Hua, Zhang Qimei. 2013. Geological and geochemical
characteristics of the Ore-bearing intrusions from the
Lalingzaohuo Mo polymetallic deposit and its metallogenic
significance. Geology and Exploration, 49(5):813 ~ 824 (in
Chinese with English abstract).

Feng Chengyou, Li Dongsheng, Wu Zhengshou, Li Junhong, Zhang
Zhanyu, Zhang Aikui, Shu Xiaofeng, Su Shengshun. 2010.
Major types, times-space, distribution and metallogeneses of
polymetallic deposit in the Qimantage metallogenic belt,
Eastern Kunlun area. Northwestern Geology, 43(4):10~17
(in Chinese with English abstract).

Huang Min, Lai Jianging, Ma Xiulan, Cao Deyun. 2013.
Geochemical characteristics and genesis of Kendekeke deposit
in Qinghai Province. The Chinese Journal of Nonferrous
Metals, 23 (9): 2659 ~ 2670 (in Chinese with English
abstract).

Lai Jianqing, Huang Min, Song Wenbin, Su Shengshun, Wang
Shouliang. 2015. Geochemical characteristics and source of
ore-forming Materials of Kaerqueka copper polymetallic deposit
in Qinghai Province. FEarth Science—Journal of China
University of Geoscience, 40 (1); 1~ 16 (in Chinese with
English abstract).

Li Dongsheng, Zhang Wenquan, Tian Chengsheng, Yan Chen,
Wang Lijun, Jing Xiangyang. 2013. Discussion on the
metallogenic characteristics and ore-prospecting methods of
Qimantage region, Qinghai Province. Northwestern Geology,
46(4):131~141 (in Chinese with English abstract).

Liu Jiannan, Feng Chengyou, Zhao Yiming, Li Daxin, Xiao Ye,
Zhou Jianhou, Ma Yongshou. 2013. Characteristics of
intrusive rock, metasomatites mineralization and atteration in
Yemaquan skarn Fe-Zn polymetallic deposit, Qinghai
Province. Mineral Deposits, 32(1):77~93 (in Chinese with
English abstract).

Liu Zhigang, Zhang Aikui, Xia Youhe, Liu Yongle, Zhang Peiqing,
Liu Guoyan. 2017. Characteristics and significance of the
Naliguole BIF-type iron ore deposit in Qimantage Mountain,
Qinghai Province. Geological Bulletin of China, 36(10) ;1841
~1849 (in Chinese with English abstract).

Su Xuliang, Zhao Yongliang, Zhao Chuang, Zhang Xueming, Li
Hengheng, Liu Guoyan, Song Taotao. 2014. Prospecting
thinking and model for Ketinghaer porphyry copper
molybdenum deposit in the East Kunlun Mountains. Geology
in China, 41 (6): 2048 ~ 2062 (in Chinese with English
abstract).

Wu Yuezhong, Qiao Gengbiao, Chen Denghui. 2011. A preliminary
study on relationship between tectonic magmatism and
mineralization in Qimantage area, Eastern Kunlun Mountains.
Geotectonica et Metallogenia, 35(2):232~ 241 (in Chinese
with English abstract).

Xu Zhiqin, Yang Jinsui, Li Haibing, Ji Shaocheng, Zhang Zeming,
Liu Yan. 2011. On the tectonics of the India-Asia collision.
Acta Geologica Sinica, 85(1):1~33 (in Chinese with English
abstract).

Xu Zhigin, Wang Qin. Sun Weidong., Li Zhonghai. 2018. The
spherical structure of the earth and across-sphere tectonics.
Geological Review, 64(2):261~282 (in Chinese with English
abstract).

Yu Miao, Feng Chengyou, Bao Guangying, Liu Hongchuan, Zhao
Yiming, Li Daxin, Xiao Ye, Liu Jiannan. 2013.
Characteristics and zonation of skarn minerals in Galinge iron
deposit, Qinghai Province. Mineral Deposits, 32(1):55~76
(in Chinese with English abstract).

Zhang Aikui, Liu Guanglian, Feng Chengyou, Mo Xuanxue, Yang
Liucheng, Liu Yongle, He Shuyue. Ma Yongshou. 2013.
Geochemical characteristics and ore-controlling factors of
Hutouya ploymetall deposits, Qinghai Province. Mineral
Deposits, 32(1):94~108 (in Chinese with English abstract).

Z £ x #

MR W8 55 . 2. B T IR AE R (T4 5K B M. 2013 REECHL
Bk KR 22 4 SR R & 1 S 1A Hb R b R A 2 R AE T L 7
X HLTR SR 49(5) . 813~824,

TR R RIER, EEL ks Bk B4, 5P E, I8 AR .
2010. 7R E AR I8 35 6 BT 07 R 28 1 B s oy A K £ 4 TR R
WVEF. PEdL R . 43(4) : 10~17.

WL B . D F 2 WL 2013, HEA HMEA L2 SR Kb
BRAL A RRAE 5 R . v A 4 R 2E . 23(9) 1 26569 ~2670.
HHTE L PR RSO L TR AR I, B SF R 2015, i RRH KR £ 4
JE BT PR IR AL 24 REAE 5 B ) Tk TR 1 BR B 2 v [ T K

22247 ,40(1) : 1~16.

AL L SR SCRL, BURBEL BUER £ A 5 FH. 2013 55 1 48 1 B A%
M X 32 BRI AR O AR P T . 46(4) 1131 ~141.

XA o 2 BUAC B — 1, 22 KT, o e, R R, Bk 5. 2013, 7 1
TR FEEEBEZ SR/ XKRZA S SNE X0 b i 2 45
IE. W R ML BT . 32(1) . 77~93.

XN 5K e 45, BACIT L XK Sk, Bk 35 95 0 [ He. 2017, 5 1 4R 18 3%
F& AR TG R 4 BIF AL PRAFAE I 8 X b 558 41 36 (10) - 1841
~1849.

RS R SE B ], 5K A B, ZEfE 4E, X [ e, R V5 V6. 2014, KR
I8 B A 45 W AR B AR SR T 4R T SR B 28 0k R AR T R A,
o [ ML, 41(6) 12048 ~2062.

THER TR , MR 5 M. 2011, 2R L 405 18 35 #k Hb X ) 3 25 2% /E
5k RV, KM 5 %, 35(2) :232~241.
VRS A AR IR R IR TR XA, 2011, B -7 Y il

KA 3 . b T 24 4 . 85(1) . 1~33.

VFREBE, T8, T4 . 25 )01, 2018, LBk 1% )2 11 25 W 55 o k)2 el
WL M TSR, 64(2) 1261 ~282.

TGRS 0 IR R A0 AR Sy . R bR, 32
(1):55~76.

K2 ZE XD L R BEE A S R XK AR Al BR L Bk A
2013, IRk B 2 4 R0 K Mo BR Ak 2% 5 AE KO- 45 5 X 5
5. B E ,32(1) :94~108.

TREZE AR T BER B R A X R 5K B 2017, 5 i 44 A0 18 35
5 X B R A S T R A b T AR AL 246
~250.



Hoom R )
18 http://www. geojournals. cn/dzxb/ch/index. aspx 2019 4

Geological characteristics and genesis of the Luotuofeng copper-molybdenum
deposit in the Qimantage metallogenic belt, Qinghai Province

YANG Baokai*", XU Meijun"?, SU Xuliang"” , ZHANG Tao"” , ZHANG Xueming" ,
ZHAO Yongliang® , LIN Gui*” , XUE Bin"”, ZHAO Chuang"
1) Qingdao Geological Engineering Investigation Institute , Qingdao, Shandong. 266071
2) Key Laboratory of Urban Geology and Underground Space Resourse, Shandong Provincial Bureau of Geology and
Mineral Resources, Qingdao, Shandong, 266071; 3) Third Exploration Institute of Geology of Qinghai Province,
Xining . Qinghai, 810029

% Corresponding author ; yangbaokai(@126. com
Abstract

The Luotuofeng copper-molybdenum deposit is a newly discovered porphyry deposit in the Qimantage
metallogenic belt, and is located in the southwestern margin of the Qaidam Basin. Strata in the mining
district are mainly gneiss of the Paleoproterozoic Jinshuikou Group. The magmatic rocks are dominated by
the Indosinian granodiorite, and the ore-body occurs in the porphyaceous granodiorite. Moreover, the NE-
trending extensional fault is the ore-controlling structure in the area. The vein-type copper polymetallic
ore-bodies mainly occur in the surface and surrounding, whereas porphyry molybdenum occurs in the deep
ore-bodies. Overall, this deposit is a porphyry-type molybdenum ore in the center, and the hydrothermal
vein-type copper in the margin. The alteration zonation is characterized by chlorite, potassium,
siliconation and smectite from the surface to the deep. Combined with previous studies, we proposed that
is the Luotuofeng deposit is composed of copper in the upper and molybdenum in the lower. Therefore, the
future prospecting work needs to strengthen the spatial and temporal distribution of porphyry intrusion,
the source of ore-forming materials, and make a comparison of metallogenic model with other polymetallic
deposit, which will contribute to establish a genetic model and broaden the method of prospecting for the

Qimantage and even the eastern Kunlun area.
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