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Fig. 1 Schematic diagram of the geological structure of the Longmenshan orogenic belt (modified after Liu et al,
2022;Kou et al,2024)
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Fig.2 Geological diagram of the Xinjiazui gold deposit(modified after Gong et al,1989)
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Fig. 3 Joint exploration line profile of the Xinjiazui gold deposit(modified after Liu et al, 2024 ; Kou et al,2024)
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Fig. 5 Mineral generation sequence in different

mineralization stages of the Xinjiazui gold deposit
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Fig. 6 Mineral assemblage characteristics of the Xinjiazui gold deposit
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Fig.7 Hand specimens and microscopic photos of pyrite from different generations in the Xinjiazui gold deposit
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Fig. 8 Hand specimens and microscopic photos of arsenopyrite in the Xinjiazui gold deposit
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Table 1 Results of electron microprobe analysis of pyrite in the Xinjiazui gold deposit (%)

AR R RS Au S Ph Az Sb Te Se As Zn  Cu Ni Co Fe Ait fb¥k
YDG-gl-2 0.12 53.68 - 0.07 - - 0.04 0.02 0.09 0.27 - 0.09 46.06 100.42 Fe,,S
YDG-gl-3 - 52.13 - 0.02 - - 0.01 - - 0.03 - 0.11 46.09 98.39 Fey,,S
YDG-gl-4 0.12 53.40 - - - - 0.04 0.03 - - 0.01 0.07 45.02 98.69 Fe,,S

- . YDG-gl-5 - 53.12 - - - - - - 0.04 0.09 0.02 0.0 4561 98.99 Fe,,S
TR
YDG—gl-6 0.02 53.54 - - - - 0.03  0.01 - 0.01  0.09 - 4581 99.52  Feg,S
YDG—gl-7 - 5430 - 0.06 - - 0.01 0.05 0.04 - - 0.07 45.77 10031 Fe,,S
YDG—gl-8 - 53.61 0.04 0.06 0.05 - 0.07 0.02 - 0.15 - 0.03 45.61 99.64 Fe,,,S
YDG—gl-10 - 5389 - 0.04 - - 0.03 0.05 0.89 0.04 0.03 0.02 4431 9928 Fe,,,S
ZK1101-g5-1 - 5371 0.07 - - - 0.03 - 0.01 0.04 0.01 0.07 4591 99.84 Fe,,S
7ZK1101-g5-2 - 5429 - 001 001 - - 006 002 001 002 0.17 4580 10039 Fe, S
ZK1101-g5-3  0.05 5443 0.01 0.02 0.04 - 0.04 0.06 - 0.03 0.03 0.18 4596 100.83 Feg,S
ZK1101-g5-4  0.07 53.19 - - - 0.02 0.02 - 0.03 - 0.06 0.08 45.19 98.66 Fey,S
ZK1101-g5-5 0.06 5333 - 0.00 0.02 - - 0.09 0.04 0.06 0.05 028 4450 98.43 Fe,,S
ZK1101-gl1-1 - 5403 005 - - 002 - 005 - - 028 005 4558 100.05 Fe,,S
ZK1101-gl1-2 001 5418 002 - 001 00l - 009 005 - 005 0.8 4479 9940 Fe, .S
ZK1101-g11-3 - 54.05 - - 0.02 - - - 0.08 - 0.05 0.11 4496 99.27 Fe,,S
ZK1101-gl1-4 0.01 53.55 - - - - 0.07 - - 0.03 1.02 0.08 44.63 9939 Feg,S
ZK1101-gl2-1 0.03 54.57 - 0.02 - - - 0.16 - - 0.12 - 46.17 101.08 Fe,,S
ZK1101-gl2-2 0.09 54.04 0.05 0.01 - - 0.00 - 0.01 0.02 0.09 0.07 4531 99.68 Fe,,S
ZK1101-gl2-3 0.01 54.44 - - 0.02 - 0.05 0.07 0.03 0.03 0.17 0.06 4556 100.44 Fe,,S
7ZK1101-gl2-4 0.03 53.71 0.14 0.01 - 0.01 - 0.08 0.02 0.03 0.21 0.05 4552 99.80 Fe,,S
7ZK1101-gl2-5 - 5423 0.07 - 0.01 - 0.07 - 0.02 - 0.04 - 4583 100.28 Fe,,S
ZK1101-gl13-1 - 54.00 0.07 - - - 0.01 0.02 - - 021 0.06 46.06 100.43 Fe,,S
ZK1101-g13-2 0.02 5432 - 0.01 - 0.01 0.06 - 0.04 0.03 0.09 0.06 4573 100.35 Fe,,S
7ZK1101-g13-3 - 5481 0.05 - - - 0.05 0.02 0.02 - 0.16 - 4481 9994  Fey,,S
B R B
7ZK1101-g13-4 - 5453 0.06 - - 0.03 0.06 0.08 0.06 - 0.12  0.08 4622 101.23 Fe,,S
ZK1101-g13-5 0.02 5392 - - 0.04 - 0.04 0.02 0.01 - 0.13  0.11 46.83 101.10 Fe,s,S
ZK1101-g13-6 - 5459 0.01 - - 0.03 0.09 0.08 - 0.06 026 0.07 46.47 101.65 Feg,S
ZK1101-gl13-7 0.05 54.30 0.12 - - 0.02 005 0.05 0.03 0.05 021 006 46.69 101.62 Fe,,S
ZK1101-g13-8 0.05 54.77 0.02 0.01 0.03 - 0.04 - - - 0.12 0.04 46.02 101.10 Fe,,S
ZK1101-g13-9 - 54.34 - - - - - 0.03 0.05 0.02 0.01 0.05 4539 99.90 Fe,,S
ZK1101-g13-10 0.03 54.51 - - 0.03 - 0.06 0.02 - 0.01 0.05 0.07 45.66 100.43 Fe,,S
ZK1101-gl6-1 - 53.98 0.06 0.01 - 0.03 0.03 0.18 - - - 0.07 45.89 10024 Fe,,,S
ZK1101-gl6-2 0.01 54.19 0.14 - 0.03 - 0.07  0.07 - 0.02 0.08 0.04 46.26 100.91 Feg,,S
7ZK1101-gl6-3 0.02 5442 0.13 - - - 0.03  0.01 - - - 0.06 46.04 100.71 Fe,,S
7ZK1101-gl6—4 0.05 54.30 0.12 0.02 - 0.01 - - 0.01 0.02 0.01 - 45.69 100.24 Fe,,S
ZK1101-gl6-5 - 5451 0.01 - - - 0.03 - - 0.01 - - 46,55 101.10 Fe,,,S
ZK1101-gl6-6 - 5433 - 001 - 004 - - 00l 001 - - 4647 100.88 Fe, S
ZK1101-gl6=7 0.09 5359 - - 0.03 - 0.02 - - 0.04 - - 4569 9946 Fey,S
ZK1101-gl6-8 0.03 5443 - - 0.01 - 0.09 - - - 0.04 - 46.09 100.71 Fe,,S
7ZK1101-g16-9 - 5437 0.00 - - 0.01 0.01 0.02 0.03 - - 0.08 46.90 101.40 Fe,,,S
7ZK1101-gl6-10 - 5427 - - 003 - - - - - 004 006 4656 10095 Fe, S

Vol. 33 No.5 Oct., 2025



SRILFRAE 5 e T T 3 ZENE T PR A R i S $5 7

gFR1

AT K FES RS Au S Pb Ag Sb Te Se As Zn Cu Ni Co Fe &it 1tk
7K802-g8 0.17 51.87 - - 004 - 006 - - - - 0.7 4631 9861 Fe,,,S
7ZK802-¢g8-10 - 5285 022 - 010 - 0.2 - 013 - 002 008 46.60 100.12 Fe,,S
7ZK802-g8-11  0.05 53.64 - - 000 - - 001 007 - - - 4654 10033 Fe,S
ZK802-g8-12  0.12 5342 - - - - 006 - 002 - - 0.14 47.12 100.87 Fe,,S
7ZK003-g8-6 024 53.16 - - - - - 115 009 - - - 4533 99.99 Fe,,S
ZK003-g8-7 - 528 - - - - - 102 - 002 003 006 4523 99.18 Fe,,,S
ZK003-g8-8 - 5268 - 005 - - 001 110 006 003 - 007 4500 99.00 Fe,,S
ZK003-g8-9 - 5285 001 002 - - - 091 005 001 002 011 4540 99.40 Fe,,,S
ZK802-g10 - 5132 - - 002 - 020 019 004 - - 010 4691 9877 Fe,,S
ZK003-g8-10  0.12 5230 0.07 - - - 002 111 005 - 004 - 4580 9952 Fey,S
ZK003-g8-11  0.19 5243 - 008 - - 002 157 003 - - 014 4492 9938 Fe .S

X ZK003-g8-12 - 5272 0.13 008 - - - 121 - 001 004 006 4505 9930 Fey,S

3 BB

ZK003-g8-13  0.07 5290 - - 004 - 001l 103 - 003 - 005 4515 9928 Fe, S
7ZK003-g9-1 022 5365 - 007 -- - 006 - 001 001 006 008 4738 10152 Fe S
7K003-g9-2  0.10 5380 - 006 004 - 001 - 004 - 005 007 4684 101.01 Fe S
7K003-g9-4  0.07 5225 - 009 00l - 005 00l 006 - 0.6 007 4622 99.00 Fe,,S
7ZK003-¢9-5  0.14 5193 - - - - 005 009 001 003 003 009 4698 9935 Fe,,,S
7ZK003-gl1-6 - 5283 - - 006 - - 118 013 - - 008 4485 99.14 Fe,,S
7ZK003-gl1-7  0.10 53.89 - - - - - 1.08 004 - - 006 4436 99.52 Fe, .S
ZK1101-g6-1 - 5306 - - 001 - - L14 005 - 000 007 4500 99.33 Fe,,S
7ZK1101-g6-2 - 5318 - 002 002 - 010 117 - - - 009 4635 100.92 Fe,,S
ZK1101-g6-3  0.02 5352 - 001 - 003 0.13 1.00 008 - - 0.0 4580 100.69 Fe,,S
ZK1101-g6-4 001 5275 - - - 002 - 223 001 003 - 004 4541 10049 Fe S
ZK1101-g6-5 - 5349 - - 004 - 010 084 - - - 007 46.09 100.62 Fe, .S

TE =" AOR E R T AR

HLA,2016) o T, 2 GE0H 40T R B AN
BERD BRI 3 A TV A it Ze i (1 12) , DORRCA
RS R B BSR4 K 4 (AW®)
F W BRGS0k 4 (Au®) FL AR 4 (Au') , 3
WO 4 4B LA A 4 (Au) B NP A

TR R, B R BERD h As 5 SHI &
AR [E8(a), B 9(a) |, /R E As 1] RELIZE
A 5 5 SR S gk A B AR A0 A% R
F SN As J T2 AR, 1 B R R AD A% 2
P O A AR A L 4% 25 0 4 B fiE T (R BB
2012) , R B B A 4 1 e 4
52 B YEBAFINE

BERD T Fe—As—S 1Y & 1t e Wy 4L AR SC &R AT LA
PR e S AP BRI B, 207 %) 2 N AN AR
IR B A IR H (Kretschmar et al, 1976 ; Sharp
etal,1985) . R EEbH As (Y I 73 84X T Fe-

As=S FH & rp, w] 3R A5 HOE Bl i) 4 B4R 2 S
PG 215 As R H 20500 28.4%~31.3% 4l
B BERD TR EE O 267~377 °C L BRIR E £(S,) N
-13.3~-7.3(& 13), 57 /%% (2024) ffi AL 224K
T A 10 15— YR A AR

B Co A NG 25 i B H: U (R AT i i
R R  BE B AR AR 2 — X 4 B AR
B (AR, 20195 /MRS ,2023) o [T ABFSE
NN, PR N B R Co/Ni U R T 1, DR A A
BT Co/Ni FLAE /N T 1 (Bralia et al, 1979 56 ¢
85,2022) AT 2EHWESE L B 1L B 4 0 TR 1) AR
W AR 2 8 A8 B I, T AR 5T IR A1
W, HbBR AL 24 S T AL 27 S A S 483 TR
B F A, B Co/Ni FU(E B4 T 1 80 /T 1
(ZR 214555 ,2005; HARTRSE,2023) . ML TR i
(FDFEM, 22 HBHE Co/Ni HAH KT 1523 5
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Fig. 9 Correlation diagram of pyrite elements in the Xinjiazui gold deposit

Ni & &I TR PR , Co & 35 K F Ni, Co/Ni FLE
KT 1515 HEHE Co/Ni HLAE /N T 156 ZH AU Co
AT R, Ni & KT Co, Co/Ni FL{EIE /)N
F 1KMW & PRUTE A 1 Co/Ni HAE 2 50/
T 1, 0 BB B Co/Ni FUAE—2F/N T 1, AT RE 5 A%
W AR BRI TR TR A O GE /D% ,2024),
AT E BB Co/Ni FLfEZ 50k F 1L E 9(d) ],
F R IR EY NS T U — IR R

AN B T 254 SO i Bk, M TR
AP 2SS . BN E IR I B Bk R
BRITE, Co B i T 1 000X 107 ; kL BRI TE 1 114 7
BB & 2 3R M0 K, Co & 5 100x107°~1 000X
107 IR T PR R T B0 B AR 5 7% v 16 sl Pk 2R A o
K, Co BT 100x10° (XN FE 2 5, 1989 ; KSR 46
2022) . FHRMET R3S 1Y Co T8
B A3 98 0.023%~0.114% . 0.043%~0.284%
0.036%~0.167% , LW 3 AR B 2R 408 1 T v
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RIS DU 1 (Py0) A 1 I AR T
LB BRI E B B

TR H B 0 (Fe) hw (As+S) FLAE X T 8 2k
TE R BE HAA H6 s 2 o TR A B IR A v
BRZ LA R 0.926, H BUIR R R 0.863 , TR B R 45
90.846 (5 R, 2023) . BEE LITEA,ER
N4 4 PR B 60 w (Fe) fw (As+S) H AR AR DTS A
H1(Py0) 4 0.821~0.884, “F- ¥ {E 4y 0.852, 7 AL 1 -
By BL (Pyl) 4 0.817~0.868, F- Y4 {H 47 0.845, 75 il H
F W B (Py2) 7 0.807~0.911, F 14 {H H 0.855, 1
VRN RS ERIE T IR A5
53 HKRKE

FRMEH IREE TGI8 1 iz
— A A ME—FIPE Y YA T, B () AR L ™ A
Z 3P AR AR T 5 M T 2 i A
BAELEEBMNET G, &V IRRAEEERK
BRE(S M), LA SRk 404 0 3, A ik AR
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Table 2 Results of electron probe analysis of arsenopyrite in the Xinjiazui gold deposit (%)

FE i Au S Pb Ag Sh As Zn Cu Ni Co Fe HiF AsS 2t
7K003-g5-1 - 218 - - - 4284 005 - - 009 3547 10030 0.84 Fe oAs, S
7ZK003-g5-2  0.14 2200 - 001 - 4206 004 - 001 008 3514 9948 082 Fey,AssS
7K003-g5-3 - 2238 - - - 4237 004 - - 011 3489 9979 081  FeyguAs,sS
7K003-g5-4  0.03 2194 - - 001 4319 011 - - 006 3544 100.82 0.84 Fey,As,sS
7K003-g5-5 - 2335 - 004 001 4059 - 002 - 006 358 9995 074 Fe As,.S
7K003-g5-6 - 2387 007 - - 4122 006 - 005 0.3 3566 101.09 074 Fe ,As, .S
7K003-g5-7 - 2338 - - - 4179 - 001 002 009 3524 10052 076  Fe,gAsysS
7K003-g5-8 0.14  21.77 0.04 0.04 005 4362 019 002 0.06 008 3549 10149 0.806 FejyAs S
7K003-g5-9 005 2240 - - - 4362 002 - - 010 3546 101.65 0.83  FeygAs, S
ZK003-g7-5  0.03 2197 014 - - 4355 002 - 003 010 3525 101.10 0.85  Fey,As .S
7K003-g7-6 - 2277 - 003 - 4210 003 006 007 006 3565 100.79 079  Fe,eAs,qoS
ZK003-g7-7 - 2234 - - 007 4266 003 005 002 006 3470 99.93  0.82  FeyoAs, S
ZK003-g7-8 032 2225 - - - 4204 005 - - 002 3532 10010 081 FeyoAsyS
ZK003-g7-9  0.03 2120 - 012 002 4280 002 - - 004 3496  99.18  0.86  FeygAs,S
ZK003-g8-1 - 2159 000 - - 4410 003 - 001 008 3549 10130 0.87  FeygAs, S
ZK003-g8-2 - 2108 - 005 003 4403 - 009 - 017 3524 10068 0.89  FejAs,S
ZK003-g8-3 043 2133 - 009 007 4175 006 006 - 007 3410 9801 085 FeyyAs,yS
7K003-g8~4 - 2145 020 001 - 4274 004 - 002 015 3500 99.62 0.85 Fe,yAs) S
7ZK003-g8-5 - 21.37  0.01 0.02 007 4356 0.07 001 0.09 0.05 3505 10030 0.87 Fey4Asq,S
7ZK003-g8-16  0.16 2342 - 001 - 4172 004 - -~ 007 3596 10144 076  Fe i As oS
7K003-g8-17 - 2271 - 009 005 4296 009 - - 008 3566 101.64 081 Fe g As,5S
7K003-¢8-18 - 2130 004 001 - 4262 001 - 001 007 3529 9943  0.86  Fe,ysAs) S
7ZK003-gl0-1  0.19 2155 - 006 003 4401 - - ~ 001 3470 100.54 087  Fe y,As, S
7K003-g10-2 - 2168 - - 000 4383 001 003 - 012 3508 10075 0.86 Fey,As,yS
7K003-g10-3 - 2335 - - - 4021 - - 009 - 3593 99.60 0.74  FeygAs,qS
7ZK003-g10-4 0.03 2335 - 0.09 0.10 41.65 - 0.08 0.04 0.15 3618 101.66 0.76  Fe,4As, .S
7K003-g10-5 0.19 21.64 - 0.05 0.05 43.73 - - 0.08  0.07 34.62 10042 0.86  Fey, As)qS
ZK003-g10-6 - 2122 013 003 002 4397 300 - 00l 007 3558 101.02 0.89  Fe,,As,gS
ZK003-gl0-7 005 21.08 0.8 - - 4337 005 - 007 009 3537 10029 0.88  Fe,,AssS
ZK003-g10-8 - 2178 - - - 4259 001 003 - 012 3552 100.05 0.84 Fe,,As S
ZK003-gl0-9  0.08 23.64 - - 004 4086 002 - 010 - 3571 10045 074 Fey.As,.,S

7ZK003-gl0-10 - 2210 - - - 4270 004 - 015 0.9 3540 100.59 0.83  Fe,,As, S
ZK003-gl1-1 - 2002 008 004 004 4434 002 - 002 007 3428 9892 095  FejgAs,e,S
ZK003-g11-2 - 2278 - - - 4240 003 - 001 001 3507 10032 0.80 FeygAsq0S
ZK003-gl1-3  0.08 2236 - - 007 4214 - - 001 010 3514 9991 081  FeyyAs,yS
ZK003-gl1-4 022 2272 - - - 4201 002 - - 001 3502 10001 079 FeygAsiqeS

7ZK003-gll-11 - 2157 002 - - 4254 004 - - 008 3519 9944 084 FeyAs,eS
7ZK003-gl1-12 - 2298 003 008 - 4205 - - 002 006 3519 10048 078  FeyyAsy.S

ZK003-gl1-13 024 2349 - - 002 4086 004 - 009 0.1 3528 100.12 074 Fey,Asy,S

7K003-gll-14 -  23.62 - - 001 4142 - 010 006 005 3484+ 100.12 075 FeygAs; S

ZK003-gl1-15  0.14 2262 - 008 - 4208 - 002 003 006 3517 10020 079 Fey,As,S

T =" 3R A R TG R
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Fig. 10 Correlation diagrams of arsenopyrite elements in the Xinjiazui gold deposit
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Fig. 11 Occurrence of gold in the Xinjiazui gold deposit
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Characteristics and Metallogenic Indication of Gold—bearing Minerals of the
Xinjiazui Gold Deposit in the Back—Longmenshan Tectonic Belt
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Abstract: In recent years, substantial advancements have been achieved in the exploration of gold deposits
within the Back-Longmenshan tectonic belt, which boasts a resource of approximately 50 tons. The Xinjiazui
gold deposit, a newly identified site within this belt, exhibits medium to large prospecting potential. The gold
deposits are predominantly located within the northeast-trending Yanzibian-Huashigou brittle-ductile shear
zone, with the formation of ore bodies and mineralized bodies being stringently governed by these shear zones.
The host rock primarily comprises iron bearing magnesite spotted phyllite and carbonaceous silica slate. The
predominant ore type is quartz vein, and the mineralization alterations closely associated with gold include
silicification, pyritization, and minor arsenopyritization. While previous researchers have made certain
advancements in the study of this ore deposit, there remains a relative paucity of research focused on its
mineralogical aspects. This study, grounded in comprehensive field investigations, concentrates on the gold-
bearing minerals pyrite and arsenopyrite. Utilizing methodologies such as microscopic observation, back-
scattered electron(BSE) imaging, and electron probe micro-analysis(EPMA), the research aims to elucidate the
mineralogical characteristics of these gold-bearing minerals, investigate the occurrence state of gold, and
determine the physical and chemical conditions of mineralization, as well as the genesis of mineral deposits. The
findings indicate that the hydrothermal mineralization process can be categorized into three distinct stages:
Stage 1, characterized by quartz-pyrite formation; Stage II, defined by quartz-calcite-natural gold polymetallic
sulfide, development; and Stage I, marked by quartz-carbonate, formation, with Stage II being identified as the
principal mineralization phase. Pyrite is classified into three generations:the sedimentary diagenesis stage(Py0),
the early mineralization stage(Py1), and the main mineralization stage(Py2), during which arsenopyrite coexists
with the main stage pyrite. Gold is present in two forms: visible gold and invisible gold. Visible gold appears in
the main mineralization stage of pyrite as encapsulated and fractured gold. The occurrence of invisible gold
exhibits distinct variations. During the sedimentation and early mineralization stages, gold within pyrite is
present as nano gold(Au0). In contrast, during the main mineralization stage, pyrite contains both nano gold
(Au0) and lattice gold(Au"). In arsenopyrite, all gold exists exclusively as lattice gold(Au"). The Xinjiazui gold
deposit was formed under medium-high temperature conditions at a moderate to considerable depth, with f(S,)
values ranging from — 8.5 to —4.5. When compared to typical ductile shear zone-type gold deposits in the
Longmen shan orogenic belt, and considering the geological and geochemical characteristics, it is inferred that
the Xinjiazui gold deposit is an orogenic gold deposit influenced by brittle-ductile shear zones.

Key words: gold-bearing minerals; EPMA; occurrence state of gold; orogenic gold deposit; Xinjiazui gold

deposit; Back-Longmenshan tectonic belt
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