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Typomorphic Characteristics and Metallogenic Indicative Significance of Pyrite in
Beiling Gold Deposit, East Qinling
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(1. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China; 2. Logging Technology Research
Institute, China National Logging Corporation, Xi'an 710077, Shaanxi, China)

Abstract: Beiling gold deposit is located in the Xiong'ershan polymetallic ore cluster in Eastern Qinling, as a
typical tectonically controlled alteration rock gold deposit, its deep metallogenic potential needs to be explored
urgently. This study focused on the gold-bearing mineral pyrite in the 530 m and 620 m elevation orebodies of
the F881 ore body at the Beiling Gold Deposit. With the help of field geological investigation, mineralogical
analysis, and systematic study of the production characteristics, composition standard characteristics and thermo-

electric characteristics of gold-bearing mineral pyrite, the metallogenic temperature, formation depth and de-
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nudation rate of pyrite at different elevations are deeply discussed, and the following results and understandings
are obtained: (D Analysis of pyrite samples at 530 m and 620 m elevations shows no significant difference in
o(Fe)/o(As+S) values, which indicates that the pyrite at the elevations of the two elevations is in the middle and
deep positions of the ore body. At the same time, the w(Au)/w(Ag) ratio indicates that the ore body is of mag-
matic hydrothermal origin. @ The average formation temperature of pyrite at 530 m elevation is 202~291 C,
and the average formation temperature of pyrite at 620 m elevation is 219~275 °C, The formation temperature
of pyrite in the two elevations is basically the same, indicating that it was formed in a mesothermal
environment.3In terms of ore body denudation rates over two elevations, the ones at the 530 m elevation is
from 53.0% to 54.0% and the ones at the 620 m elevation is from 53.5% to 56.8%, showing a lower denudation
rate overall. Based on the above research results, the pyrite samples of the two elevations of the Beiling gold de-

posit are in the middle and deep positions of the ore body, which indicates that there is room for extension of the

2025 4F

ore body to the deep part and has great potential for deep exploration.

Keywords: Qinling orogenic belt; Beiling gold deposit; pyrite; typomorphic characteristics
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Fig. 1 (a) Simplified geological map of the Qinling Orogenic Belt and (b) geological map of the Xiong'ershan region
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Fig. 2 Geological characteristics of Beiling gold deposit
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Fig. 5 Photomicrographs of pyrite in Beiling gold deposit
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Fig. 6 Histogram of thermoelectric coefficient distribution of pyrite in (a) 530 m elevations and (b) 620 m elevations
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Tab. 2 Thermoelectric coefficient and conductivity characteristics of pyrite in Beiling gold Deposit F881 ore body

B B (m) NGB ZBGEE (V) BB (%)  PHARAM (Y /C) LB (%)

BL530-2 —-166.1~-16.5 46.0 3.7~357.9 54.0
BL530-5(60H ) 530 -136.4~-7.1 25.0 1.8~237.7 75.0
BL530-5(80H ) —85.4~-35 26.5 15.4~268.7 73.5
BL620-1 -3143~-19 48.0 12.7~194.9 52.0
BL620-2 620 —132.4~-9 32.0 3.7~219.3 68.0
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620 m A7 = S/Fe (B 55 b5 HEAE FEAS A [W], W9 Be A &5 S/Fe
fHIC ] W 22 5, B 520 5 /& 8 BK 0 A7 76 52 03k Fe 5
(—=1.41%), [FI B Ag, Cu 7 & A T 620 45 i 2 k0
B o PTRAA, PR i B AR AL T[] — 0 R, 530 m
PR AH BT 620 m A iy, BEERAT & AR TR AL A 2 BT
M2 A/EH, Ag. Cu e REUE S &A% 1Y Feo
I, ATIAR LA 530 m g 55 A B 8 A2 A ) TR A7 AR
HARF G 28 Jo ] G 48 1) 40 o ity M i I B, 48 7R DA
PAbR = 1) N ZE A, FR81 A A HL AT 458 K 1 HE e 5[] AT
J1. o(Fe)/o(As + S){E M 5 ¥ BE 2 AR, [F] ]
DAVE A 0 B 0 LR B2 A AR 4l (3R 3) CR Mt 55,
1989) . 530 mbr &5 Fe/(As + S){E K 85.22%, 620 m #5
5 Fe/(As + S){H N 85.01%. 4 4b bR 5 B 2k 57 Y
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F3 IS ET F881 HEEBT Fe/(StAs) ESEEMRENXRZ(BRAZRE, 2005 &%)

Tab.3 Relationship between the value of Fe/(S+As) of pyrite and its output elevation of

Beiling gold deposit F881 ore body

7 PEAREALARE CFEIFed (%) PHASTE(%) PHSETE(%) Fe/( S+As)
7 45.62 1.55 52.35 0.85
T 75 3¢ oN 45.72 1.28 51.68 0.86
% 46.34 0.25 49.78 0.93
s 530 45.15 1.07 51.95 0.85
620 45.15 1.41 51.70 0.85

Fe/(As + S) fH A1 56 A< AH ], 4 W7 0 Ak s oo 14 285 4k 10 40
T LT TR A8

Co I Ni 5 Fe [l %, 1t 5 Fe B AT ML B L%
PR, 5 A0 Fe it A9 ks, A 8RR B4 .
A T S S R R BB R Z —, Con R
FE BB X R BT R A — R HE s B ORI
W4, 1989) . K, Co A1 Ni {H % iR B —
FIFE R L o #FEEREH Co<0.01%, 7EKIRFR B
TE 1 45 0.01%<Co<<0.1%, 1 P IR IR 85 T I8 1 45
Co> 0.1%, W7 = iR PR 58 F % B (AR 55, 2010) .
HEABFFE R, 555 3 AE R OG0 40 PR Hh i 3 k™
Co> Ni, H#7 Co/Ni>5, WA A h 5 2k 1L A 50K
g DA R g AR A R CR ¥, 1989; Ji 2% 5 4%,
2005); # Co<Ni, iZ B2k W /=t F 5 2 AR FAH G
HH R IR 1 5 B R AR 19 & 0T R sl T FRL - AR
JRAT K. BB EUE BR, 530 m bR & 2T Co
K ZH 0.05%~0.1%, AU 0.1%, FH{EA K
0.09%, Ni¥J{E 24 0.018%, Co/Nifl H 1.68~82, K
AT LLH KT 55 620 45 55 Co fH K Z H 0.06%~0.1%,
A3 0.1%~0.15%, “F-HI{E 294 0.093 9%; Ni ¥1{H 2
7 0.010%, Co/NifiRZRKTF 5, UlBIH Ik B9 1)
T FEZ B T 55K EMIEARAEH M. 530 m
B R FE AR 620 m A 5 Bk 1Y Co JC K & B4 Al K
AR, Co FI Ni JTER -39 1% f th Fe A — 2, U A W b

T 1 B R AT 37 5 T R AR A ]

AwAg X R BAT 18 7R 5 S0, IR A
PO T R ) BT Aw/Ag (H R T 0.5, ks, 3t
UL JoT B4 B 45 4 7 K Hh B R Aw/Ag E/ T 0.5
(JE2E 24, 2005) o 530 m AR EEAS Au/Ag fHoM 0.42~
47.66, KZ N 0.5~4.5, ‘F-¥{H K 2.3; 620 15 (= Au/Ag
HM 1.39~7.45, SFH{E K 2.0, 5 /R L& &5 K Ry h
IR A AL K
52 RHBRE

BT A SR S O A LR, I,
PR MR Y R DU S B kR R R . AR
N FE, N HE 4 P A B 4k i A e R 4
SN CEEMEIH 55, 2008) .

N/ T= (70451-a)/1.818 (2)
PAY: T=3 (122.22+a) /5.0 (3)

BT FRIHE s, 530 m AR N B £ TR AR
R 389~479 °C, EEAEH T 410~440 C; P AU B
BRA I IR N 74~288 C, T EET T 129~164 C.,
620 m A7 = N BB T2 LR S Ll 389~560 C,
FEAE T 418~432 °C; PRI B L WP AR E
76~205 C, FEAEF T 123~130 'C. 530 m A 5 ¥
BB ST B EE S 202~291 °C 5 620 m F 5 BBk
W A9 R Ry 219~275 °C, WbR i iR TRLE AR,
fa RIS &0 PRI BT iR A BRI (R 4) .

®4 ST KREKVWERBE
Tab.4 Formation temperature of pyrite in Beiling gold Deposit

NAL B i 18 R B (C)

PRIBE KA WU B (°C)

B F5 5 (m )
11 S E 15 P 1H
BL530-2 397~479 440 76~288 164
BL530-5( 60 ) 530 391~ 462 420 74~216 130
BL530-5(80H ) 389~434 411 83~235 129
BL620-1 389~ 560 432 81~190 130
BL620-2 o2 392~ 460 418 76~ 205 123
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53 HFRMEMBTETIEX

LN ISP R SN T NN A R %
iR (y), T L a7 A i) S e 1 R AT O (2
MEIE 45, 2008) .

y=50-Xnp/4 (4)
Xnp= (2fi+f;) — (fry +2f,) (5)

A Xnp 0 A #4H HES 8 LA-200 wv/C,
0 wV/'C, 200 uV/°C, 400 uV/°C HH, £, £y fiv. £, 20 BI
FH R 2B o KT 400 v/ °C L 4T 200~400 pv/°C
X ], &b F 0~-200 pv/C X fi) K & T —200 pv/C
B R B P B |5 2 5 K Y B R R AR B
B LB o AR 125 5 (3 5), 530 m A% &5 FF i 1) 3
2 Hy 53.0%~54.0%, 620 m bR 5 BE b B R
53.5%~56.75%, W5 BEAR i i A 1) ) ol 2R op 25 5 G
20,

N AU B M P AL S 2w oy b S AR b o T
TRER W 1A — S HR s B S TE MR = i Ik
o R R MR A ) B B I m Ay, A BIR
A P RS IR A (N-P, P-N), FE iR &8 1) T 5%
SRR S i f R LN O € Y A S
¥ JE IR G Y, WA AR = A TR A e, Ak
R M A b e R 5 /MR R A T ) A AR AR
P 8 e KA FZ ARG T 0 A % . BB B Y
Wil G R RE B3 I, A2 Ak R N (K] 5), Ui K ]
A BRI v ) (R BE A, 2021) 6

S5G I SCAr BT A AL, Ul B I BebR s Y Bk AL T
FASH AR R, RN F881 AT M K 1) TR Ak HiE Y
AR, HLAT R A TR L AR )

K5 ©tWETREHTHEESH(Xnp B
AR R EVE (y)

Tab.5 Thermoelectricity parameters and ore erosion rate of

Beiling gold deposit
5 f; i fiv fv Xnp W 1 ] ol R
BL530-2 0o 7 23 0 -16 54.00
BL530-5(60H) o 2 14 0 -12 53.00
BL530-5(80H) o 2 14 0 -12 53.00
BL620-1 0 0 21 3 27 56.75
BL620-2(60H) 0o 2 16 0 -14 53.50

6 45t

(DAL 45" 530 m. 620 m W Esbn m REA B 260,

o(Fe)/ow (As + S)EIFICHH B 22 5, 4578 W6 B b i b
)R AR TR AR AL, BACEAIT . o(Au)/
o(Ag) HEFE /R 148 2 K RS, 2 B R B
S

(2)530 b i BEER T3 B S 202~291 °C;
620 Hr = B BE BUR EE R 219~275 °C, Wids
B AR T, 8 /R A8 £ 0 R IE B35 S T v ik
IR

(3) HR A R b R A 145 5, 530 m A7 = A i 1 1)
Ry 53.0%~54.0%, 620 m i EE A S Rl
53.5%~56.75%, Wi B e A 4 1) 3 ol 24 op 45 5 T
22 53], AR AR o AR AR, A B R B I L g A
TRES R 77 o
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