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Analysis of the Genesis and H-O—S—Pb Isotopic Characteristics of Aqiyin Gold Deposit

in the Western Section of the East Kunlun

SUN Feifei, ZHANG Aikui, LIU Zhigang, ZHU Chuanbao’, LIU Guanglian, MA Zhongyuan

(Qinghai Province third Geological Exploration Institute, Xining 810029, Qinghai, China)

Abstract: Agqiyin gold deposit is a newly discovered gold deposit in the western section of East Kunlun in re-
cent years.In order to explore the genesis of the deposit, the characteristics of ore—forming fluid and the source
of ore—forming materials, and establish the metallogenic model, the fluid inclusion analysis of pyrite bearing
quartz fine mesh vein type gold ore in the metallogenic period was carried out, and the isotopic analysis of fluid
H—-O, pyrite and arsenopyrite S—Pb in quartz vein was carried out. The results show that the homogenization
temperature of inclusions is 167~~356.9°C, the salinity is mainly concentrated between 3.21~9.99 wt% NaCl,,,
and the density is 0.65~0.94 g/cm’. The ore-forming fluid has the characteristics of medium temperature, low
salinity and low density. The fluid inclusions in ore bearing quartz vein have 6D, ., values of —90.3 %o~
—98.7%o, 8"°0 of 9.4%0~11.3%o0 and 5”'S of 11.6 %0~13.9 %0, The Pb isotopes of Au—bearing pyrite vary from
38.067 to 38.651, from 15.598 to 15.681, and from 18.122 to 18.533 for **Pb/*"Pb, *"Pb/*Pb and ***Pb/**'Pb ra-
tios, respectively. The values of p are from 9.49 to 9.61. Combined with the geological background of the
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Aqiyin gold deposit, the author hold that the ore—bearing hydrothermal fluid is a mixture of metamorphic water

and meteoric water, sulfur is mainly derived from dynamic metamorphism, and lead shows the characteristics of

lead source in orogenic belt. The genetic type is orogenic (tectonic altered rock type) gold deposit.

Keywords: fluid inclusions; H—-O-S—Pb isotope; genesis of deposit; Aqiyin gold deposit; East Kunlun;

Qinghai Province
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Fig. 1 (a) Geotectonic location of Aqiyin gold deposit and (b) geological and mineral map of the mining area

1 BRBRIRFERETREBE; 2. MAPERER s 3. WERE; 4. T I0RIZ5 4

2 RREEERR

Fig. 2 Granitic mylonite
TR A S K A AL R IN KA, F3 U1
TEKIARE. PBRRA R KA RN, FLL
F2 W1 2408 B0 4 3 47 58 R 10~40 m, SRR 34 e
PEASIE, SR A BIEAETE, 200 M i Rk | B A

AT 2 B0 W 7, 60T HE A T sh I 42, MM TR AR A
W12 o F3 W 848 A ) 385 7 5 20~40 m, Hh Ry
Ji e AR T, TR R SR AR TG, M B BN AR A AR
BER A KA S RIERK A S, BB RERIR &
TR, WA S kR 3 RWTE N R
EeE TN T ot N = A= Pae 2 VNS STY SR AN (2L 3
Tk ERT LB TS, FIWZIEM T Sb1
AR, AN R 2 e ik, F2 iR EH T
Sb T1 sl AR 5, b A% 45 3 W 24 WA o0 A, 27 R R4
oAk 2 & e bk R L4k . F3 WAL T Sbll
AR S, N E AT IR 1 &

WX R ACH MG T 12, 3R T FR ) 4 X T R
278 50%, EE R RJe AR AL, 2L EW 1] &4
R AR RIBER A KA HERIN KA,
TRMB KRR R AN A%, R
TR T, MBRR A KA R AR AR, 1
BER A KA FES AT X PR, 2RAAR
ORI NW ] JE A7, 20 52 ASRLNDIR , b 2 Hh 2% 1



% 6

PNAEARSE: ZR B P B BT B e i AR A B HC il R L 85

2y 3.37 k', 58K AR L AR A B, R A
EHE ik, 5 RV A N A i, 5 )
RN B bR . ZRKAE R A S ks il
FERG TN 5 40 A T8 X PH R 7, Sl RIE EW [ J A,
R E AL R 2.1 km?, RO Gk DA BE, 5
[ S AL BREAR 7 0 — A R bk sl i A4 fih
22 WIS HEE

XN Z I 3 5 a0 b ARy, R 5 NW [ 47 fR
A, b 2 = R I A DR 2R e ) 43 A TR A
TR . EME-IRER T, R s R R
I R A AR, A S 50~90 m, 3B R4l K
I 2 kmo B IRAR Y 22 DA B K, A ik 32
TPGHB . B . AR A B R 1 AR AT R
7 K Bk 58 AT 43 NW HlI NE [i] 47 e fbk 2 25 NW [i] 7
BEPK AT 43R 225 — R Z Ak o Bk (FE 3a,
P 3b), MK 5, Bk 5822 1~ 10 mm, %5 52 4b %5 5 ] 3k
1~3 4/10 cm, J= AR £ 45, 12~228° £ 17~T75°¥47 %
H, 2T NW ] W 26 18, J5 Wk Sl 24w, v
AR R R AR R AR, Sk 2 Ry
i Tz A sk, SR XREREY ., Ji—J5
BB AT, K TE 20 10~30 cm, 5K (@, 1
1 2 KB W1, %A s kb 2 DL G e o,
5 56 R M AN BE . NE ) 4 3 ik 2K, E
BEWT A A T PRE . BRI A, Bk S AR BT KB 1
m A5 CE 3e, B 3d), R & B &% W4k
Ak, TN B ) R BRI ks AL B Ak A
Jik M ZE 47 G 3R, NE [m) A7 5 kR T NW i) £7 9 ik o )
A5 A R, NE ] £ 36 ik rh AR L4 i1k

7 b T

a. b. NWE MM ANk ; c. d. NE ZE v 41 iR A 5k

3 RERRR
Fig. 3 Quartz vein

SbI & Ak il AR 47 43 A T X AL EB, Z 45 F F1 Wiz,
BRSO 55~70 m, B K ] SW, R N
212~276° £ 54~87°, T FEFE il K B2 i 200 m, 74 %y
W R W . W NA A AR RS A1
B BEER A BER AL RIBER A 0 K, A
AR, W R ANEE . 2 WS K
UK G W7 S s, Pl AR 3 BN (IR 4D, i HL e e v AR
. BlA A EEA AL OOk, Mk . B4k,
B bkh, sakle i, 04k B 1k Wk 1k .
Sb 11L& Ak i A8 47 43 4 T Sb T & AL A8 27 B ], 52 NW
IR A, Z 45T F2 Wi, 47 96 70~80 m, 1 3t
P o DU R A, R A K BE S 2.2 km, fH W] NE,
100 Ff1 R 47°~78°, ¥ N A A 322 BE I A A AL BRE AR
AU A (RO IR A 3 KA JE R
BEME A . RO KIRA A, FLNE M AR T
it FIA AR 22 A L. BBk, B BHE. &
ik, s AR, Uk Bk R e AE
SbITH" fk b A8 45 43 A7 T Sb 1T H fk i 2547 B M, 5 NW
)R R A, Z 45T F3 Wi %L, 4 9 50~90 m, T.#%
F ) K B I 600 m, R i 4 5 DU AR 7 T, R MR 1)
NE, {0 fi by 65°~83°, 7l P A1 2 B0 4 1 1 TR A
JBER AL RIBER A 3 K, KA IRECIRA 1 | T3k
s . FA A B8R REALCHIANIK. MO . 28
“RECED B Gl A, T EEEE
WG B N R AR AE, 2 4 K ek KR 4
i (E S,

Jiadm. FHURB GIBERLL s nor. WBLRA R
B4 Sh1HFUHMEFRA
Fig. 4 Sbl mineralized alteration zone

23 WRHHE

SR EE WA T AR T, 5IXNE NW
T YAk W SRR BT D0l OC 2R D), 3% NW (i) ) 1 5
D)ty 4l B, A 3 DA 7 B D) A e — 0 A e ke
PR METEIBT 2B 1 20 . IR e R
R A A B B AL B AL B AL AE K, JRUE
ABEIR A 3 KA B 600 Sb T Ak By i R B~



86

wmode R

NORTHWESTERN GEOLOGY

2023 4F

B 5 Sbll# i m MK SR U ESY LR Ak
REWT U . TEHT LR
Fig. 5 Net vein arsenopyrite mineralization, pyritization, net
vein arsenopyrite mineralization and pyritization in Sb1ll

mineralization alteration zone

2 %%, KB 80~160 m, EJE S 0.9~1.26 m, Au f
¥4 0.91~1.40 g/t; Sb I & fL il AR 7 v % BB {4 2 2%,
KAKT 80m, HJZJE N 0.47~1.29 m, Au fhfiihy 0.73~
1.98 g/t; SO & fk ik AR 47 & Bl 4 0 fh A 1 45

24 R4S

XN AR EERET A, ERTYETER

2%~ 18%, EEA W, B (& DA/ & 7 8
INEER | G FBCH 45 . Sk, B E N 2
MRS, & FEEDERRY LEFEDT., E4)8
TYEBEAAE, KA. Aot GRAFEEAE.
WA 45K A T FIRRDIRZE ) . RS54, 1
1 A M IR YR 1 A BCIR A i L D RS 7
AR 3 AL AIR A 3

=" 30°
L T
L T ‘

I Au0.97g/t
1.26 m

2N
\ 72°

\ AuO\56g/t

Q70 ST
A 6 Y v
N
A A
8
Au0.56g/1
9

\ 0.73m /.

4200 m
R
LY QZ03
T :‘:."\ LAY \
Y *‘\\:‘:\:p S—
T T
SN + T ek
.“ +.-‘. +\\\ ' R N %
Ceph W
C\oRL
ST\, \
4100m
0 30m  4000m
P —

LBER A3 KA 2. WM RT VI 3. ME ks 4. B IR S haRE i 0
6. &ifl; 7.8 (O 8. Lih AR H s 9. & /R
e MEFY XENHREEHEE

Fig. 6 Exploration line profile of Aqiyin mining area
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Fig. 8 Metallogenic stage and mineral formation sequence of Aqiyin gold deposit
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Tab. 1 Test results of fluid inclusions in pyrite bearing quartz veinlets in Aqiyin gold deposit
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Fig. 10 Frequency histogram of homogenization temperature and salinity of fluid inclusions in Aqiyin gold deposit
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Tab. 2 Results of H and O isotopic composition of ore—forming fluids in Aqiyin gold deposit
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Tab. 3  Sulfur isotope analysis results of Aqiyin gold deposit
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Tab.4 Lead isotope analysis results of Aqiyin gold deposit
FE i Ji Y] FEAA o Pb Pb/Pb Pb/™Pb u AB Ay Th/U
AQYZKO001-DI B Ek#" A1 ik 38.651 15.681 18.518 9.61 23.42 39.71 3.78
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AQYZKO001-D3  HEk#” A Y ik 38.512 15.654 18.492 9.56 21.6 35.36 3.73
AQYZK001-D5 B A1 3 Jik 38.575 15.652 18.553 9.55 21.27 35 3.73
AQYZK001-D7 B B 38.546 15.647 18.712 9.53 20.46 28.96 3.63
15.9 40.0
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Fig. 13 Structural model of sulfide lead isotope in Aqiyin gold deposit

R4 B B B v A 455X, R Geokit B4 (%
%, 20041154 Po [Al 3 2 WA S8 (£ 4D Pb R
£ AB-Ay B H o LR (B 1D SR, FE L S 7E A
T Hu A g TR A B e B L, X — 4R RS
Zartman 5 (198 1) FY £ A4) 125 482 2 1 0 25 2 — 3. #
I U B BT 46 Pb HAT M S 5 M TR A BT AU RRAE,
N R I AE R R R B T AR A

4 HIRBIE R

4.1 MU mEEERETIENE

ERE T, & FEU RS S Y eE A% B YT
3T F% (Gammons et al., 1994), 24 Ji7 B 75 Bl 7£ 200~
400 C Z [a] A B, 3T rp ok 210 59 B 551 T, &
DL AuCHS) h FZZ 807, 07 X P 28 = BEL S 7R
T3 H PR Ph{E (Mikucki, 1998), I HLBHA% 45
14 5 ALY GRS DI i BT - 4207
(4 4 IR 2= LA Au(HS) 1 s B 1 . 38k /i A 4R
B H WG EX S0 R KB, 716 2 Fhl 68y
ML B4 B 455 W & A o A, BV R I A R TR
YERRN T 32 WK 8 B e G 08, 2018) o Rt Ik

FE A R TR A A R b, 1S 2 St AU,
1 v B e A Bk ik, FT B BRAL 2R BB, AR 4 Rk
UUVE, B0 0R BE T B, A K R R A K IR A IR
1R A AT R ULE (T, 2022) 0 &5 A P X
TR FEAE & H-O Al R AL, &0 & 0 R AR 7 fig
JEAR K S KRABEAKMIRA, o m ik i, ik
JEE RS R AR, JE AR B AA X R AR I A
TS b 0 37 R A I AL RN IR S A 1 R ) s RS, &
1o b5 PR R U B A 1 A Y M B, 37 B AR VR
B NI | 35 A5 70 I — AR B A . 3R AR A
TRYkSE ) 132 5%, 7635 -Ma 1 O 2 2 o s o7 8 2 o 1) Y
PEWTRLER A7, 5 IR ABEAKIR G, B, T84
WULE . Ktk, BT 40 v 4 U0TE AT AE i 50
[ TRARASTRYS , AR ) 132 B 1 o B v 22 3 5l 1 28 o
PR S ek 5, R R B B UK S KRAOKIRG
Fi R THE.
42 EH ¥ERIE

BT HL 5 1 X A5 B R L U A 1 (LB R A B
KA, RECHIX 150 J7HuER AL 20 R, 4E
TIPEIAE B N A | BB A B & AR, b 1.26x107~
1.28x10 "CH P45, 2019) . ™ X 5L g 73 1H: 55 bt A% ) B
WA KA Au e F P8 & Wk ] 3.52%107, 1 J5E



PNAEARSE: ZR B P B BT B e i AR A B HC il R L 91

%5 6
70
6ol X D
A BB
50}
40t
30}
)
20} p
10f
0fF——H
-10} 7

0 I I I I I I
-30 -20 —-10 O 10 20 30 40 50
Ap
Lo R AT s 2. BHLSEAHT; 3. HhoT 5 SR G 0O IR vl B
Ga. FHIAMEM ;s 3b. UIBUWERD s 4 (L #DIRREAE; 5. IR
KPEMEY; 6 AR BUEIAY; 7. R BT st 8. &1l
WHE 9. BTUS BHSEAS s 100 B AR
E14 MEZSETTEELERLY P BALE
AB-Ay BB & K EfE
Fig. 14 Lead isotope of metal sulfide in Aqiyin gold deposit
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