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Abstract: Southwestern Guizhou is one of the main producing areas of Carlin—type gold deposits in China. The Jiadi gold deposit is
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a newly discovered Carlin—type one hosted in basalt in southwestern Guizhou in recent years, and the occurrence state of gold has
long been the focus of attention. Previous studies have shown that arsenic—bearing pyrite is the main gold—bearing mineral in the
Jiadi gold deposit. However, there has been a lack of in—depth research on the gold—bearing pyrite and the gold occurrence law in
the Jiadi gold deposit. Based on the field investigation and indoor microlithographic observation, the pyrites in the mine were
divided into different phases first; then, the electronic probe analysis method was used to study the pyrites of different phases. The
results show that S and As of pyrite have an obvious negative correlation, and Au and As have a certain positive correlation. Ore—
predating pyrite, ore—forming pyrite and post—ore pyrite share similarity of high contents of S, Fe and low contents of As, Au. The
ring of the ore—forming pyrite has the characteristics of high As and Au, different that of the post—ore pyrite (high As without Au),
indicating that two types of pyrites belong to different hydrothermal events. The crystallization sequence of the gold—bearing pyrite
in the mine is summarized as follows: Strawberry—like acyclic pyrite of low—arsenic—arsenic, ringing pyrite (containing gold) and
homogeneous apyrite fine— grained pyrite—high— arsenic ring pyrite (without gold). This conclusion has certain directive

significance for the prospecting and exploration in the Jiadi gold deposit.

Key words: Jiadi gold deposit; electronic probe; arsenic— containing pyrite; ring structure; trace elements; mineral exploration
engineering; Guizhou Province

About the first author: TIAN Chong, male, born in 1996, master candidate, engaged in ore field structure and mineral exploration
research; E—mail: 727477887@qq.com.

About the corresponding author: ZHANG Wengao, male, born in 1988, assistant researcher, engaged in ore field structure and
prospecting prediction.

Fund support: Supported by the project of China Geological Survey (No.DD20190161), Foundation of China Academy of

Geological Science(No.DZLXJK201904), National Natural Science Foundation of China (N0.41902214) and China Nuclear

Industry Geology Bureau Uranium Mine Geological Research Project (N0.201922-2).

1 5 5

R G0 H AR A A R TURUE MR
WA A DA W4 B A T e Z v ;
AR DREE iR A B RSN R T
Ko PR IR AR PO W 4 Al B AFAE (Hofstra
etal.,2000) . UKL EA T E PR kE 1L Z s
O3 AR X AR R R &, LR 5 £ 20N
ZRA, A ARF T Bl iR = i RRiR b
TR A IRAEAE XA TR G0 . R ML
P EANF AT VLR s 54 F AR G50 4% T4l
Be—{], AR 4 ER A A KRG R, T
WARE“ 4 =7 i X s LR B SR A R MR PR 2
— o FTAST BR8P AR AE (B KA 45
2016; {5, 2019) HERAL2=RRE (F K AR, 2015;
il &5, 20185 B4 B L 45, 2018) L VE FH K iim™
R (R IR LT 5, 20145 D45, 2019) S5 5 I OV 46T
JBE T Ko TAE X B DX SRR AF B 4 FH A
FE S P BRI S R AL T MR . AT
PR FE 07 T, QR 432 NE [m3E A6 LT RHE S

I EW [n] 5 BHRIE 4G 118 R & N7 B2 20 IR
) 7= A FRRAL (8 EF,2018) o B TPH R R AR
LU U S R I o R S E /R S N A= ]
WA AT EE R, S T IR A Y rh (R rh A
2007; A% 54 %5 | 2009; Large et al.,2009; Su et al.,
2012) ; BRI AR RIAFIE SR TSR] B A B A
B TR B AR A A TR RO A
2019) ; As 5 EERA o Au 7 B U1 OC , 38 JRU3E
BT, AsiEH D- 1B S i A" (Stromberg
etal.,2019) S ALIFEE T, AW LU Fe? AUIE AU A7
7F (Deditius et al.,2008) ., 4 Au/As > 0.2}, 4 L) Au’
WARAETE S Aw/As/INVT 0.2 105, 4 DL Au TR 2T
B ks 24 h (Reich et al.,2005) . 4R, H1 F4F
PR S A W8 LU 4 A i F
FEABXTER =, R T XA DX 4o A AR Ay 221 1
RLE , AR DX AN [R] B VR B B kA BT 50
WA G TR L, 43 AS R OGR4 2
FEAE, I8 o HE R 3 A AN TR R s e ik
HIUER AR, KT e 0 s AL, R X AT g
MR 1

http://geochina.cgs.gov.cn 1 EMLTT, 2021, 48(4)



548 % 4l

FE A% - B VY o AR ™ PR 28 BB AT ) 2 R L A A LR 5 1257

P SEAE LRG0 4 T A (X T 85, 2018)

HEZ
Cretaceous

T WAL= W 4L
Longtan Fm.- Guanling Fm,
Ui 1y 2 2

Mount Emei basalt Fm.

]
Diabase

LY d=pil
Huohong Fm.-Maokou Fm.

TR R g

Anticline and Syncline
B
Normal fault
] I )=
A Reverzge fault
] Ho )57 5 2

Geological boundary
[<1o] 2 R
L0 Attitude of stratum

lIl S/ KL
Gold deposit/Gold spot

EFE X
Study area

Fig.1 Geological map of gold belt in the Lianhua mountain anticline(after Zhao Fuyuan et al., 2018)
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Fig.4 Microstructure characteristics of pyrite in the Jiadi gold deposit
a— Strawberry— like pyrite (reflected light); b— Self—shape— semi—shape structure pyrite (reflected light); c—Ring—band arsenic— containing pyrite

(BSE) d—Pentagonal dodecahedron pyrite (reflected light); e— Self—forming coarse— grained pyrite (reflected light); f—Pyrite of different periods;
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(orthogonal polarized light);i—Quartz particles are developed around pyrite (orthogonal polarized light)
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Table 1 EPMA results of Au—bearing pyrites from the Jiadi gold deposit(%)
FES Se S Fe As Pb Ni Zn Ag Te Cu Au S/Fe Total
JAT Al
y1969-18-1 0.040 53313 45949  0.095  0.165 - 0.002  0.009 - - - 2.021 99.573
y1969-18-2 - 54.840  46.521 - 0.078 - - - - - - 2054  101.439
y1969-18-3 - 54.695  46.869  0.088  0.193 - - - - - - 2.033  101.845
y1969-18-4 - 52678 46.342 - 0.139 - - - - 0.049 - 1.980 99.208
y1968-19-1 0.035  54.439 46567  0.027  0.187 - - - - - 0.043 2037  101.298
y1968-19-2 - 52587 45321 2834 0222 0.037 - - - - - 2,021 101.001
y1968-20-1 - 52402 46.885 0217 0259 - - - - 0.042 - 1.947 99.805
y1968-21-1 0.067  54.509  46.064 - 0.188 - 0.031 - - - 0.096  2.061  100.955
y1968-21-2 - 51932  46.500 - 0.148 - 0.029 - - - - 1.946 98.609
AT
7k3109-2-1-1 0.046  51.892 46344  0.022  0.117 - - - - 0.031 - 1.838 98.452
7k3109-2-1-2 - 55210  46.349 - 0.099  0.015 - - - - - 2075  101.673
7k3109-2-1-3-#% - 51.583  46.512 - 0.025 - 0.017  0.017 - 0.012  0.023 1932 98.189
7k3109-2-1-3-3f - 52448 45905 1983  0.182 - 0.006 - 0.037  0.002  0.140  1.990  100.703
7k3109-2-1-4 0.017  52.308 46335 - 0.181 - - - - 0.045 - 1.854 98.886
7k3109-2-1-5-#% - 53439 45885  0.077 0207  0.029  0.015 - - - - 2.029 99.652
7k3109-2-1-5-3f - 54771 45921 - 0.067 - - - - - 0.057  2.078  100.816
7k3109-2-1-6 - 51476 46.791 - 0.082 - 0.015 - - 0.049  0.028 1916 98.441
7k3109-2-1-7 - 53230 46.866 - 0203  0.048  0.058  0.052 - - - 1.979  100.457
7k3109-2-2-1 - 52996 46228  0.022  0.150 - 0.043 - - - 0.106  1.997 99.545
7k3109-2-2-2-%%  0.004 52206 46422  0.161  0.174 - - - 0.011 - 0.066  1.959 99.044
7k3109-2-2-2-3 - 51738 45312 4.601  0.080 - - - - 0.019  0.141 1989  101.891
7k3109-2-3-1 - 53.197  47.052 - 0.172 - 0.016 - - 0.016  0.013 1970  100.466
7k3109-2-3-2 - 53.109  46.710 - 0.157 - - 0.050 - - 0.009  1.981 100.035
7k2725-8-1 - 53.795  46.530 - 0.113 - - 0.032 - 0.010  0.189  1.909 99.627
7k2725-8-2-1% - 52.633 45821  3.008  0.169 - - - - 0.004 - 2014 101.938
7k2725-8-2-3F - 49216 45.079 5203  0.082 - - 0.015 - 0.002 - 1.902  100.345
7k2725-8-3-1% - 50.792 46286  1.824  0.116 - 0.010 - 0.014  0.088 - 1.912 99.244
7k2725-8-3-3f - 48.139 44322 7777 0.081 - - - - 0.142  0.149  1.892  100.148
7k2725-8-4-1% - 50.863 45975 2440  0.119 - 0.113 - - - 0.088  1.927 98.817
7k2725-8-4-3f - 46.019 45093 6718  0.116 - 0.012  0.008 - 0.085  0.087  1.778 99.917
7k2725-15-1-1% - 52,149 45762 0315 0226  0.009 - - - 0.023 - 1.985 98.790
7k2725-15-1-3F - 49.151 45518 3317 0.145 - 0.026  0.032  0.043 - - 1.881 98.961
7k2725-15-2-% - 52,616 45653  0.656  0.078  0.011 - - - 0.015  0.147  2.008  100.185
7k2725-15-2-3F - 51249 45119 4303 0.131 - 0.057  0.032 - 0.030 0277 1979  101.736
7k2725-15-3-1% - 52.824 4633 0207  0.183 - - - - - - 1.986 98.086
7k2725-15-3-3f - 51.496 45822 4210  0.186 - 0.073  0.010 - 0.047 - 1.958  101.844
7k2725-15-4-%%  0.033 54264 45321 - 0.074 - 0.057  0.017 - - - 2.086  100.321
2k2725-15-4-3F - 49.797 44958  3.666  0.266  0.029 - 0.016 - 0.058 - 1.930 98.210
7k2725-15-5-% - 52500  46.231 - 0.181 - 0.049 - - - - 1.978 101475
7k2725-15-5-3F - 52,067 44235  3.678 0126  0.002  0.034  0.014 - - 0.029  2.050 99.117
7k2725-15-6-1% - 55.015  46.550 - 0.083  0.025  0.026  0.016 - 0.021 - 2,059 100.669
7k2725-15-6-3F - 47.341 44931 5554 0.116 - 0.010 - - 0.034 - 1.835  101.635
7k3125-1-1 - 50.493  46.087  1.875 0244  0.114 - - - 0.002 0302  1.909 98.138
A G
7k2725-4-1-1% 0.019 53475  45.960 - 0.115  0.023 - - - 0.035 - 2122 101.284
7k2725-4-1-3F - 50.012 45101 6515 0296 - - 0.014 - - - 2.094 98.067
7k2725-4-2-4% - 54276 45681 0256  0.129 - - 0.003 - - - 2.049 98.916
7k2725-4-2-3f - 44596 43366 1099  0.194 - 0.070 - 0.012 0015 - 2.027 98.483
7k2725-4-3-1% - 53.010 46740  0.184  0.175  0.029 - - - 0.010 - 1.932 98.232
7k2725-4-3-3F - 46.179  43.800  8.618  0.127  0.036 - 0.003 - 0.054 - 2.070 99.176
7k2725-4-4-1% 0.016  53.118 46511  0.036  0.170  0.021 - 0.045 - - - 1,791 101.198
7k2725-4-4-3F - 48.886  45.014 7281  0.045 - 0.024 - - 0.034 - 1.976 99.444
7k2725-4-5-1% - 51.986 45956 0.011  0.098 - - - 0.008  0.008 - 1.837  101.844
7k2725-4-5-3f - 48.151 45413 5153 0.112 - 0.018 - - 0.069 - 1.990 99.766
7k3109-1-#% - 54.077 45981 - 0.199  0.015  0.049 - - - - 1.892 99.130
7k3109-1-3F - 53.498 44503  0.016  0.176  0.015  0.002 - - - - 1.971 100.610
7k3109-1-3F - 55.623  45.654  0.019  0.160 - - 0.019 - - - 1.847 99.598
T AR Sb Co ¥ AT B BRI ; —Fm oo & AR B 1 PR
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Fig.5 Backscatter photo and Au distribution of pyrite
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Fig.6 Relationship of As and Au content in pyrite (atomic
percentage, fitting equation according to Reich et al., 2005)
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Fig.7 Correlation of elements in pyrite in the Jiadi gold deposit
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