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Absract

The Asiha gold deposit is a typical representative of the gold deposit in the eastern section of the East Kun-

lun orogenic belt from Qinghai Province. The orebodies mainly occur in the structural fracture zone of diorite and
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granodiorite, and are controlled by NNE-trending and NNW-NW-trending fault structures. Alteration types close-
ly related to gold mineralization includes pyritization, silicification, sericitization and chalcopyrite. The ore miner-
als are mainly pyrite, followed by chalcopyrite, galena, arsenopyrite, native gold and electrum. According to the
interspersed relationship of ore veins, mineral association and structural characteristics, the mineralization stages
are divided into the quartz-pyrite-arsenopyrite stage ( 1), the quartz-polysulfide stage (I ) and the quartz-carbon-
ate stage (II). The stage II is the main ore-forming stage. Previous studies had verified that characteristics of ore-
forming fluid can be reflected by trace elements (including REE) patterns contained in pyrite minerals. Trace ele-
ment compositions of pyrites from the Asiha gold deposit was measured by ICP-MS in our study. ICP-MS test re-
sult shows that all elements in the pyrites have different extent depleted except the high field-strength element
(HFSE) such as Y, U, Zr, Hf and its Hf/Sm, Th/La and Nb/La values of pyrite are all less than 1 except for individ-
ual samples, indicating the ore-forming fluid may be dominated by Cl-enriched. The Co/Ni ratios of pyrite (1.39~
6.61, average 2.57) indicates that the deposit is hydrothermal origin. The Y/Ho ratios of pyrite (26.10~35.76, aver-
age 30.57) are significantly different from modern seawater and seafloor hydrothermal fluids. It is slightly wider
than the Y/Ho ratios of host rock (26.97~29.25, average 28.12), suggesting that the ore-forming fluid might come
from other source areas besides the host rocks. The total REE (ZREE) of gold-bearing pyrite is relatively lower
(ZEREE=4.83x10"~64.30% 107, average 19.60x10™°). The LREE/HREE ratio (6.62) and the (La/Yb), ratio (8.11)
indicate that the gold-bearing pyrite belongs to the LREE-rich type. REE characteristics are similar to those of
host rocks (diorite and granitic-porphyry), suggesting that the ore-forming material of the deposit comes from the
host rocks. Eu negative anomalies are obvious (6Eu=0.49~0.92, average 0.68) but Ce anomalies are not signifi-
cant (6Ce=0.73~1.00, average 1.02). These characteristics are similar to host rocks, but differ from the metamor-
phic rocks of Jinshuikou Group in the mining area. It further, indicates the inherent genetic relationship between
the deposit and the intermediate-acid wall rocks. The Asiha gold deposit was epithermal gold deposit related to in-
termediate-acid magmatism, and might have affected by orogenic process.

Key words: geochemistry, trace elements; REE, pyrite, source of ore-forming material, Asiha gold deposit,

East Kunlun of Qinghai Province
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Fig.2 Field photos (a~e) and microphotographs (f~i) of samples from the Asiha gold deposit
a~b. The pyrite-bearing veins of different mineralization stages cutting through each other, the pyrite of stage [ is euhedral-semi-automatic coarse-
grained, and almost contains no gold. In the second stage, the pyrite of stage Il is fragmented under the action of tectonic stress, which is good
carrier for gold; c~d. Polymetallic sulfide cataclastic and altered rocks, polymetallic sulfide quartz veins, hosted in diorites. Disseminated and veined
pyrite are developed with high gold content; e. Quartz veins and calcite veins formed in stage Ill filled in the diorite as lenticular form; f. The fine
veins of chalcopyrite and sphalerite in the stage Il are interspersed and replaced along the cracks of pyrite and arsenopyrite formed in the stage 1 ;
g. The chalcopyrite veins of stage Il are filled with euhedral pyrite grains along the square and rectangular cross-sections formed in stage I ,
with metasomatism; h. Native gold is distributed in the quartz in the form of flakes; i. The chalcopyrite vein of stage Il cuts
through the mineralization of the arsenopyrite and pyrite vein wall of the first stage
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AR L F, R BRI - B e SR ST e i 3 A R R B R AT
(18 26), F-Br BOE A ERD BB ML A SRR TR R S, SR S B T B R
BRI SRR, O i) EZOR BT B TETBE BRBBHYE MIARRLR IR B R



$41 % 51 H BYESE  TIRAR RS PTHTIA S0 R T B SR R TR MR A R IR B L BRE 111

R1 WERET KRBT M REY W ERIRF

Table 1 Stages of mineralization and mineral paragenesis in the Asiha gold deposit
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Fig.3 Spider diagram of'trace elements of the Asiha gold-bearing pyrite from the Asiha gold deposit (data of upper-crust after Li, 1976)
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Table 4 REE composition and features of gold-bearing pyrite, diorite, granite-porphyry and Jinshuikou Group metamor-

phic rocks from the Asiha gold deposit

REE fHEH et R N 16 BEA LK REAR S
P 4.83~64.3 118~157 118~139 91.9~128
SREE/10°
A 19.6 139 132 108
P 3.31~58.9 107~142 110~131 77.3~112
LREE/10°
A 17.3 126 123 94.9
B 0.849~6.71 11.1~14.2 8.29~8.85 9.41~15.4
HREE/107 N
YA 2.28 13.2 8.62 13.1
e 2.18~10.92 8.54~10.79 12.75~15.83 5.31~10.14
LREE/HREE N
EHIE 6.62 9.56 14.32 7.59
e 2.39~14.32 10.12~14.60 18.06~24.00 5.16~11.04
(La/Yb)y
A 8.11 12.19 20.42 8.00
SE B 0.49~0.92 0.73~1.00 0.73~0.81 0.92~1.17
u
A 0.68 0.82 0.76 1.04
sC i 0.98~1.06 0.99~1.01 0.97~1.00 0.99~1.01
€
EEIE 1.02 1.00 0.98 1.00
T IREEHFAETY,
1000 1000
a b
100k
100
= 10¢ &
Poa :g
jut=d 3
ﬁ i 10 -
1 L
0.1 1
La Ce Pr Nd Sm Eu Gd Tb Dy Ho ErTm Yb Lu La Ce PrNd Sm Eu Gd Tb Dy Ho ErTm Yb Lu
1000 c 1000 4
1 100 2100
#® #®
B ~
Jucz oz
3 #®
% 10F 10

La Ce PrNd Sm Eu Gd TbDy Ho ErTm Yb Lu La Ce PrNd Sm Eu Gd TbDy Ho ErTm Yb Lu

K4 BTS00 PR & 4 BT (a) A (b) AE RIBES (o) Rl 7K F AR BT ()R 1 0 3R BB pm HE AL BBE 43 IS (P E AL (B AR
Boynton, 1984)
Fig.4 Diagrams of chondrite-normalized REE patterns of the Asiha gold-bearing pyrite (a), diorite (b), granite-porphyry (c) and Jin-
shuikou Group metamorphic rocks (d) from the Asiha gold deposit ( standardized value after Boynton, 1984)
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Fig.5 Co/Ni distribution diagram of pyrites from the Asiha gold deposit (Boundaries of different geological settings are defined
after Bajwah et al., 1987; Brill, 1989)

Co/NifH , 5 K LB RAT e #4 H Co/Nifl —
>1(Loftus et al., 1967), £ ¥£ 5~10 Z [f] (Bralia et al.,
1979), M7 { 7E 5~50 22 [6] (Price, 1972); LA N %
B Co/Ni {H 18 <1 (Loftus et al., 1967), ‘F-3 4 0.63
(Price, 1972); HIR R A (BiCtR) #5400 H: Co/Ni -1
T 1.7+, 2 <5(Price, 1972). H#& 2 LK 5 AHEF i,
B 7 2 0 PR B R w(Co) cw(Ni) 53371 A7 138% 1070~
533x 107 F 4 301x107),37.2x1076~238 x 1075(°F
18 138x107°), B4k B Co/Ni L A8 28 4k 71 45 (1.39~
6.61,~ V-390 2.57), R T EBRE A 2 N . FE
R Co/Ni Bl (1 5), B T 1ANFE S 78 K g
PRI X A, AR AR AR FRl R X

JCEY Hl Ho HA AH R 9 25 01 72142 (4 3]
4 10.19 nm £1 10.15 nm, Shannon, 1976), F. 4 #{ [A]
() Bk A2 PR TR T O, R0/ 2 b B R v Y/Ho e
(B — A A A= AR B B R s 5 i ) Jo ke R
A . Huk bR 2R A TR S DU
P45 BRI A1 19 Y /Ho [ E (28+, Bau et al., 1995),
BEAR T B 3 A B BRAR SIS IR #E1 T T Y \Ho

#F 5% (Bau et al., 1995; 1997; 1999; Douville et al.,
1999), X AAR KM Rt T HES %, NK2. K6
ATLAE BTG 407 PR B DN R B BRE
Y Y /Ho {8 43 51 4 26.10~35.76(°F 14 30.57).26.97~
29.25(F1428.10)F127.05~29.02(3F 1 28.14) , % M %
i, H SR A1 Y/Ho LUAE (28) 5 A —F, i s ik
W Y/Ho HUAH 5 BUAR I 7K Kt I HA W S A (] 6 58
TR TR 5 AL B B Y /Ho (B B 56, R s 5 4
BT G R %85 V)R BT PRI A ke R B T R
Hh, AT g A7 AR X
512 FitInEAR

i 1 IOCR B TAMER TR  FERAR R T+
TG E HbBRAL AT LA 357 B 1 38 R 1 R D5 R /K
M EAE R R4 JR AT K B H (Henderson, 1984),
i T REE* U B F24£(9.97~11.6 nm)-5 Zn?*(7.4 nm)
F Fe** # B 1 2F 12 (7.8 nm) 41 2 # K (Shannon,
1976), it L REE> B 3 [N B 4 ol B A A A% 1) PR
B LU R ROE A, #0038 Ak 9 v B9 A T R AR AT
e FEZWAE TR AR T XTI IR R S
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Fig.6 Comparative diagram of Y/Ho ratios from gold-bearing
pyrite, diorite and granite-porphyry from the Asiha gold deposit
Modern submarine hydrothermal fluids and seawater
Data of hydrothermal fluids and modern seawater, BAB (Back-Arc
Basin), MAR (Middle-Atlantic Ridge) and EPR (East Pacific Ridge)
from Bau et al., 1997; 1999; Douville et al., 1999

(8% 1 o0 R M ERfb 22 B 52 B, Gk ) B 5 30
T AL B H T R 4 L(Mills et al., 1995), [HIiL,
B G o0 R 4 BURRIE R 12 T DA S G
WA I 70 2 4 BURRIE RN G A A DTVE Y 1)
J¥ K71 .pH{H & Eh (8525 4500, AR SCIIFSR
() AR e AT AR T AR 1 # 1T
RA (R RAE, 2003; PRI GLSE, 2007), HLSL 2
BT LA AR £ T R A
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