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Fig.1 Geological map of the Gaergiong Cu —Au deposit(modified after Tang Juxing)

1= Quaternary alluvium and proluvium; 2— Quaternary residual and talus materials ; 3—Marble ; 4—Diorite porphyrite;

5—Quartz diorite ; 6—Granodiorite ; 7—Granite porphyry;8—Andesitic volcanoclastic rock ;9—Unknown fault; 10—Inferred fault;

11—Ore body and its serial number; 12—Calc skarn; 13—Fault fracture zone ; 14—Adit and its serial number
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Table 1 Chemical composition and crystal chemical formulae of Ni-Cr-Fe, Cu-Zn intermetallic

compound from the Gargiong Copper—Gold Deposit

FE WSS S Bi Cu Fe Zn Cr Ni Co Re Os R N
— — 5345 07 4585  — — — — — 100.09 CuygsZny
— — 5952 — 3863 @ — 1.18 — — — 99.33 Cug 34Zny
— — 5973 — 4004 — — — — — 99.77 Cus.orZny
— — 5951 — 3877 — 1.09 — — — 99.37 CugsZny
G051-135 - — — 5567 — 3691 —  —  — 721  — 9979  ReoyCusiZm
— — — 9878 — 0.47 — 074  — — 100 Fe
— — — 7333 — 1464 1203 — — — 9936  Nig-sCryo7Fes
— — — 7452 — 1440 1107 — — — 99.90  NigCryosFes
— — — 7409 < — 1364 1144 — — — 99.17  Nig-3CrossFes
G2020-184
205 8692 @ — 5.73 — — — — — 5.30 100 Bi
G2020-165 2.18 92.86 — — — — — — — 4.95 99.99 Bi
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Fig.2 Atomic percentage (%) based on SEM energy spectrum
analyses of the Fe—Co—Ni intermetallic compound (A), the
native iron (B) and the Zn—Cu intermetallic compound (C)

from the Gaerqiong deposit

Z AT R TS S0 W (Cuzn)? B = 7,
HE g RS AR aRmNKETHES ST Y
(CunZn)P; B 568 5 2 B 7 3 o0 H 48 G Ak 0 0 IR
BB 0 W (CuszZn) ™ R B G W UTRUES 97 K h
RS E0Y (Cuzn)™; WA PERG 187 K h
Cu,ZnP HN%E E &0 Kb BEd B Ae Y™, e~
I IR rp 2 A R DA B R TR I HiGE
ZRIR G5 &0 R Th B AR BLAL Y kL R 2N T
Spm, 2SRRI T A0Sk AT P,
S Rsem e AR (B 2-C), RS
B8 o A H 5t i 3 A5 i A Cu 59.73%~53.45% , Zn
45.85%~36.91% , & i Fe Ni, NIlFE S & Re #5
(7.21%) , HHEFRG P25 F 3 CuspZn,, T



%398 %5

B UM AR VU R 95 B A0 R R LSS I 4 IR (Ni—Cr—Fe , Cu—Zn) B.4L 4 1315

CuZny(F 1), 5 VU ER IR PG IE 3 B B 7 v #) B 5
HALY Cuerzn, MR )8 T o MBS HALY)

3 THe5H4e

(1) BRI HAE M N AETER R E 2 &R
HARY) X 0] BE 5 M ERY AT B P B T g A%
A O, 25T T B BRI 2 4 R T A X
SEH Y UERR 00T AR, SR E AT A b 0 — A
M5 B2 DR B BEM, XA A LR %
TR EAEZENREE X, Fe—Cr—Ni Bk,
SRR T8 BUSR AR AR AL, 0 20 55 e il B ) i
W JE S I AR TR I AR S A 2k 4% Rl AR
gigiesah kKM T IFZ RS R B, ZUR
51 RS BRI — 2Tl b AR
PR AR B Pe—Cr—Ni EALY) AR
B, BT TE U SRAE B ) oA A 1 B SR R 48
W R T S R R Y AR A TR A
TRZAT PR BT AR RT AR LA b s — M A% ) Y S
5, HIt, Fe—Cr—Ni BALT )5 PR M 25 3K 5 B A
IR B O R A b — B R ABFSY

2)EHWREW R ARG IR R Zn—Cu AL
Yy, A EE R S FE T X0 YIE b
IR e, KESLIe R W] B 4 )8 Tk 4k 2
FE = L R I R LB A TR R X — U X
Ky B ST YIRS, BHRfeh E L
PR | 4R BARY) T ERAE T A Fh s
YORLIE] B AT DUIA S $F B 4 R EARY R R T
B A i L T LR AR T R AR PR I
BAR GOV SRR T

(3) 3 JEFN T fiff A0 B it v 1) A A 2 4R 38
R 455 T AR R R AR AR AR E Ry —
Tk B AR AR R R 230~480°C; KM 51 KA
AR oA Bk AR R ) — R T
310~455°C ; & B Bl PR 3 Ik r 10 i A (0 R A4 38— IR 2
} 245~300°C, Fe—Cr—Ni.Zn—Cu BAYIE T 5
AR -1 5 — A By B, 5 SR AR 1
A A IRER A EE SRR A IR DAY Hh I S e
— R IR T R I SRR AR

(4) HAT ZIE Fe—Cr—Ni Zn—Cu & & Ty
K Z 7= F WAL 1 4 A5 BT, an v i & e B A
A R B A 22 B R AT T B R — S Y AR e S Al
JE A = VLR b B U1 3 U5V S B BE A R R

P F =YL R By VOO A Y R T R A T
EE RN TLAE O, KA 15 = B AL Z AL,
47 5 M 0 1 R R R web R R R e R P 5 ) T TR
BRI A G A O, JURSS Bl a0 RO T
PR —RITEE G, H5ZAHKM &0 A N6 R
A AENKS A 0 AH I Fe—Cr—Ni Zn—
Cu TALY &8 B SR80 AT R RN T 3R Bk B
BRI R B YR T ) IO, B IR AERY R A AR
g I S 5 0 R A R A RO R I T T
FLOIERA BSOS AR T B
B 07 PR A O T LA BRI R
. HFARETERIFRERE TUE
WIERHEY, BTEAT THEAMERELTHET
TR, SN KGR R DELTHH L ELFRA
MXEHBEERRETEHEN, E—FRBEURKE
GERZ =

S % 3Lk (References) :

[1] Bird J] M, Weathrs M S. Josephinite :speciments from the earth’s
core? [J]. Earth Planet Sci. Lett., 1975, 28:51—64.

[2] Makeev A B, Agafonov L V, Goncharenko A I. The relation of the
chemical composition to the physical properties of chrome spinels in
alpinotypic ultrabasites[J]. Sov. Geol. Geophys., 1984, 25(2):125—
129.

[3] Rudashevsky N S, Dmitrenko G G, Mochalov A G, et al. Native
metals and carbides in alpine—type ultramafites of Koryak Highland
[J]. Mineral Zh, 1983, 9(4):71—82(in Russian).

[4] Rudashevsky N' S, Mochalov A G, Budko I A, et al. Pt—Ir—bearing
and Ir—Pt—bearing taenite and Fe—bearing iridosmine—New min—
eral species|J]. Mineral Zh. 1988, 10 (1):15—22(in Russian).

[5] Mochalov A G, Dmitrenko G G, Zhernovskii I V, et al. A New
Iridium —Osmium —Ruthenium Type (Solid Solutions of Rare
Platinoids with Iron) of Platinoid Mineralization in Chrome —
spinellids of Alpine —type Ultramafic Rocks of the Koryak
Highlands[M]. Alexandria: Am. Geol. Inst., 1986:1—19.

[6] Melcher F, Grum W, Simon G, et al. Petrogenesis of giant chromite
deposits of Kempirsai, Kazakhstan:a study of solid and fluid in—
clusions in chromite[J]. J Petrol, 1997, 38:1419—1458.

[7] FI3CT, Mgk, Jr i, 45, PR s a i b i EE AR ESR
W) HAERTZ, 2004, 11(1):179—-187.

Bai Wenji, Yang Jingsui, Fang Qingsong, et al. Some native metals
from ophiolitic chromitites in Tibet [J]. Earth Science Frontiers,
2004, 11(1):179—187(in Chinese with English abstract).

[8] FI3CTH, MLk, Jritn, 45, VUM i PP g St n B3R g 1
A A LA, MR AR, 2004, 78(10):676—684.

Bai Wenji, Yang Jingsui, Fang Qingsong, et al. Chemical

compositions of alloys from podiform chromitites in the Luobusa



1316 h =

Hi J 2012 4F

Ophiolite, Tibet Institute of Geology [J]. Acta Geologica Sinica,
2004, 78(10) :676—684(in Chinese with English abstract).

[9] H3CH, Mzeee, ik, &5, DU JRCE A V0 e 2k o s v vk B
AT O BRI E SRR D). M BTIE T, 2004, 50(2):184—188.
Bai Wenji, Yang Jingsui, Shi Nicheng, et al. A discovery of
ultrahigh pressure minerals—Wustite and native Iron from the mantle
ophiolite, at Luobusa, Xizang [J]. Geological Review, 2004, 50(2):
184—188(in Chinese with English abstract).

(0] B SCTH, HRTE, 2%, 5. PRRESE b = Fh & 2 0 Wai s

F). 92, 2002, 22(3):201-206.

Bai Wenji, Shi Nicheng Yang Jingsui, et al. Two new varieties of
iron nickel from ophiolites Tibet [J]. Acta Mineralogica Sinica,
2002, 22(3):201-206 (in Chinese with English abstract).

[11] 2587, FEAY 2%, Bhvels, 45 PEL I — VT 74 B 2R 55 4

G TR Re—Os 4R 16 T LM IR (1), WU T K2 24
(HERBEM), 2011, 38(6):679—683.
Li Zhijun, Tang Juxing, Yao Xiaofeng, et al. Re—Os isotope age
and geological significance of molybdenite in the Gaerqiong Cu—
Au deposit of Geji, Tibet, China[]J]. Journal of Chengdu University
of Technology(Science & Technology Edition), 2011, 38(6):679—
683(in Chinese with English abstract).

[12] ABHEAR, 35 2%, 254, 45, PU AR IR 55 i 4 07 IR K s 2Rk
SRR, AR TR 222 4 ( HAREL AR, 2011, 38(1):85-91.
Deng Shilin, Tang Juxing, Li Zhijun, et al. Geochemical
characteristics of rock mass in the Gaerqiong Cu—Au deposit, Tibet
[J]. Journal of Chengdu University of Technology (Science &
Technology Edition), 2011, 38(1):85—91(in Chinese with English
abstract).

(13] mh e, = 3k g RO VY BE 2\ 0 B e Y 6 0 AR S i A

WIREE (). HLUBE R, 2006, 25(7):792-799.
Qu Xiaoming, Xin Hongbo. Ages and tectonic environment of the
Bangong Co porphyry copper belt in western Tibet, China []].
Geological Bulletin of China, 2006, 25 (7):792-799 (in Chinese
with English abstract).

[14] Agrell S O, Scoon ] H, Muir I D, et al. Mineralogy and petrology
of some lunar samples [J]. Science, 1970, 167 (3918)(The Moon
Issue) : 583—586.

[15] EZ&{=. Hib o
Wang  Kuiren.

KA. B, 1986, 6(3):220—223.
Zhangheng——A new mineral [J]. Acta
Mineralogica Sinica, 1986, 6(3):220—223 (in Chinese with English
abstract).

A, EoCHE, A, . PR RESE [)). Bk, 1982,
27(22):1382—1386.

[16

Yue Shuqing, Wang Wenying, Liu Jinding, et al. Research on
Danbaite[]]. Chinese Science Bulletin, 1982, 27(22):1382—1386 (in
Chinese with English abstract).

[17] Xiao Y F, Sun Y, Lu Y, et al. Zinccopperite

A new variety of
zinc —copper intermetallic compounds discovered in a porphyry
copper deposit[J]. Acta Geologica Sinica, 1998, 72(3) :308—313.

(18] Fh &, FH N, TRER, AR TR TSR ARG S T ALY 1Y A B

FHE]). 079055141, 2003, 23(2):11—14.
Sun Yan, Xiao Yuanfu, Wang Jiangzhen, et al. The Discovery
features of the native Zinc —Copper Intermetallic compounds in
China[]]. Journal of Mineralogy and Petrology, 2003, 23(2):11—14
(in Chinese with English abstract).
[19] 5, 7150, 5/ UL TG 4 5 R BB 0 19 % B B B M0 I 7% X
0. 754k, 1999, 19(1): 20-22.
Luo Mei, Wang Yuewen. The Discovery of Copper—Zinc(Cu,Zn)
Ores of Baxi Gold Deposit in Roergai and its geologic significance
[J]. Acta Mineralogica Sinica, 1999, 19(1):20—22(in Chinese with
English abstract).
UNEEAL, sklnta, B, A& KIKMEE RS HHR Y (Cu,Zn) i)
WEFE (). 0 #2541k, 1998, 18(4):509-512.
Shuai Dequan, Zhang Rubo, Luo Mei, et al. The study of natural

[20

Cu—Zn Series Mineral —Tongxinite [J]. Acta Mineralogica Sinica,
1998, 18(4) :509—512(in Chinese with English abstract).

R A 8 4 1 DA K s BB A
JZ, 1990, 8(3):244—252.

[21

Lang Zhijun. Zinc—Coperite (Cu,Zn) discovery in Quartz Diorte
at Sanchakou of Hami, Xinjiang[]]. Xinjiang Geology, 1990, 8(3):
244-252(in Chinese with English abstract).

AN, B S5 b, B JEBE . VLI 5 — S R LRI T ).
JTEEHG % 1989, 5(4):239-241.

[22

Li Benhai, Xue Xiudi, Yi Shuangting. The Discovery of Zinc—

Copperite in the NO.1 intrusive body Atkaratongke,Xinjiang [J].

Geological Laboratory, 1989, 5 (4):239 =241 (in Chinese with
English abstract).

[23] skiE4A, £, FlA, 55, SEHOABIIURALS (6) 07 R
FT—HLERAR )], 0 IR ML, 2002, 21(3):213-222.

Zhang Dequan, Wang Yan, Feng, Chengyou, et al. The geologic
geochemistry of cobalt and gold deposit in Tuolugou [J]. Mineral
Deposits, 2002, 21(3):213—222(in Chinese with English abstract).

[24] ¥R I, GEHGHE, RJLAE, S5, DU T 18 B R o i A

HA B A 0 0 R B SR B L)), Th R (D ), 2005, 35
(6): 572—577.
Xie Yuling, Hou Zengqian, Xu Jiuhua, et al. The discovery and
genesis of zinccopperite and Copper —Tin in Mianning —Dechang
REE metallogenic belt, Sichuan [J]. Science in China (Series D),
2005, 35 (6):572—577(in Chinese with English abstract).

[25] MIKZE, o, SRt % Hil%E &0 K+ Cu-Ni—Zn—

Sn—Fe £ &8 ALY S & 40 Wi e I K HC b 3 5 (). b
BE(D ), 2008, 38(4) : 414—423.
Liu Jiajun, Mao Guangjian, Ma Xinghua, et al. The discovery and
its geological significance of Cu—Ni—Zn—Sn—Fe intermetallic and
S—alloy minerals of the Zhaishang gold area, Gansu [J]. Science in
China (Series D), 2008, 38(4):414—423 (in Chinese with English
abstract).

[26] Distler V V, Yudovskaya M A, Mitrofanov G L, et al. Geology,

composition, and genesis of the Sukhoi Log noble metals deposit,

Russia[J]]. Ore Geol. Rev., 2004, 24:7—44.



%539 % 55 M B UM AR VU OUR 95 B A0 R R LSS L 4 IR (Ni—Cr—Fe , Cu—2Zn) H.4L 4 1317

The discovery of rare intermetallic compounds (Ni—Cr-Fe,Cu-Zn) in the
Gargqiong copper—gold deposit of Tibet

XIAO Yuan—fu, SUN Yan, WANG Qiang, LI Zhi—jun,
WANG Yu—liang, ZHANG Shi—ming, GONG Ting—ting, HE Jia—le

(Chengdu University of Technology , Chengdu 610059, Sichuan, China)

Abstract: The Bangong Lake —Nujiang River metallogenic belt is an important copper —polymetallic ore belt in
Tibet,and Gargiong is the key skarn—type copper—gold ore deposit in this metallogenic belt. With the means of
sampling based on field geological investigation,microscopic examination,SEM observation, X —ray energy
spectrum test and analysis,and systematic research on material components of ores,the authors found for the first
time rare intermetallic compounds (Ni—Cr—Fe,Cu—Zn), and this was also the first discovery of such intermetallic
compounds in the skarn deposit, as there had been no such reports both in China and abroad. These intermetallic
compounds are all rare minerals in nature, formed in an unique environment, i.e., a strong reducing environment
of hypoxia and low sulfur. The ore—forming elements with metallogenic specialization of mantle—derived magma
were found in the skarn—type deposit for the first time, which has important scientific and academic significance
for the study of metallogenic theory, ore —forming materials, metallogenic conditions, metallogenic environment
and ore genesis.

Key words:intermetallic conpound;copper —gold deposit;Bangong Lake —Nujiang River metallogenic belt;

Gargiong; Tibet
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