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Abstract: The Xiahe-Hezuo Mining area in Gansu Province is one of the important gold deposit dense areas in the

West Qinling orogen. The Zaozigou gold deposit is the most famous giant gold deposit in this area. The veined inter-

mediate to acid magmatic rocks are commonly developed in the Zaozigou gold mining area, which are closely related

to mineralization. Based on the field investigation of the geological characteristics of the Zaozigou giant gold depos-

it, the electron microprobe analysis of the biotite was carried out on the veined intermediate to acid magmatic rocks

in the mining area. The detailed results show that the FeO, contents of biotites range from 19. 71% to 29. 84%,
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and the MgO contents range from 9. 54% to 13.51%.
iron biotite. The crystallization temperatures of biotite are 776. 61°C to 799. 65°C,

They show the characteristics of both magnesian biotite and
the crystallization pressures
range from 131 MPa to 283 MPa, and the oxygen fugacity lgfo2 are —14. 85 to —13. 11. The biotites are character-
ized by high temperature, low pressure and relatively high oxygen fugacity. The geochemical composition character-
istics of biotites show that the veined magmatic rocks in the Zaozigou gold deposit belongs to calc-alkaline granite,
which is derived from mixed crust and mantle origin. The mineral chemical characteristics of biotite of the veined

magmatic rocks of Zaozigou gold mine and the geological background revealed that the magmatism which the Zaozi-

gou veined magmatic rocks represented contribute to the mineralization of the giant gold hydrothermal deposit.
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Fig. 1 Geologic map of Xiahe-Hezuo area (after Zhang Guowei et al. , 2004 ; Li Kangning et al. , 2020a)
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I—Quaternary ; 2—Neogene ; 3—Cretaceous; 4—Huari Formation of Upper Triassic; 5—Middle-Lower Triassic; 6—Lower Triassic; 7—Permian;
8—~Carboniferous; 9—intermediate acid granite; 10—intermediate acid dyke; 11—fault; 12—angular unconformity boundary; 13—gold deposit;
14—-copper deposit; 15—Ilead deposit; 16—antimony deposit; 17—mercury deposit; 18—iron deposit; 19—iron-copper deposit; 20—copper molyb-
denum deposit; 21—copper tungsten deposit; 22—polymetallic deposit; CBS—northern margin of Qaidam Basin paleo-suture belt; SDS—Shangnan-
Danfeng paleo-suture belt; AMS—Animaqing paleo-suture belt; NQL—North Qilian suture belt; MLS—Mianxian-Liieyang paleo-suture belt
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Fig. 2 Geologic map(a) and No. 85 prospecting profile(b) of the Zaozigou gold deposit
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1—~Quaternary ; 2—the second lithologic member of the first member of Jiangligou Formation in the Early Triassic ; 3—the first lithologic member of the

first member of Jiangligou Formation in the Early Triassic; 4—plagioclase granite porphyry; 5—granodiorite porphyry; 6—quartz diorite porphyrite;

7—Dbiotite quartz diorite; 8-—gold ore body and number; 9—fracture and number; 10—sampling location and number

NE SN NW [n] 3 ZH W8 R4 X 2450 W 2L, 43001
¥l NE SN NW [ 577 A% il 5 A (R A
8, 2013; PERAE, 2016)

WA ET TR Z W 2 AR E S, H
AR &0k 523 &%, 0K 18 4%, wiRIES £
FERUZR Bk 2R, NE a7 HF IR KT 1000
m, FERTF 300 m, H KRG ISR, SR, A
JEL R A S 1) R i) b 5 BRCR A0 A AR AE, AR R M
KA Aul (Au9, SN [ 4 b ZEK KT 1 000 m, %
KT 500 m, EWrEEE SRR, BEMUFA AL PR
7, ALy KR e, REET RS A9,
Au30 Au3l 55, NW [m 0 (R0 £ 38 i 40 22, Bk
WA, AR K, B B 43 A0 IR AR, B AR
B Au.Sh WE AL E AR, R IR A M4
M5 M6 %

WA R JF AR A 5B A AR b Al Ar
kA BRI S e AL P AR 5 R Ay 4 B, W
PIFRISHY = F = T3 SN 5] 1 NE (5] () B 5 £ 57 4
W, R PR ISR R BT NW ] RS A A,

Tah SR Y EE w0 e R
G, WROT W ER AR B A R TR
AP, RGP LA 5 s TR AL,
T XI5 A B B (FEHET A, 2019b;
ZEMEE, 2020) : O BB WIRTARXT AALET B, TR
Wrkf ARk SRt ) 3 @ i RAE
JEE LB B, A0 A WY R A e SR TR
— ARG, BB LA @ TR &
TR B @ BT MmUY By, -
WEBRET B B, W0 A UWUT R 47 e — R — T b
— FAREIERE, N R EE G BB @
) 55 A A B B, 32 B8 £ S - ik PR ER AL
BrBe, B E S UDUY R A0 58— 5 fif A1 — e i
LA © RAEMEBB, &EmAYTEH R I
AR ISR BT AR AT . TR B O i A ik A A
WA AR Y, 2 LIAER T, B2
HICA MRSy, e B T AL kA (B ) BB
Yrreil, R T S0 ARG IR, RIS
AR H], BB B A A iR (4 o B



555 1 BT A PRSI0 B0 R B RHIE RS T 7R T X 869

b GRA . I A, RS ST 1 R, BEDET SRR ER 6, BA Y BIL Gk,

PIE, THRLRE, ML, AN 0.2~1.0 mm, FFE

ZRE SR S B TARAME LAY, TERET, AR

3 ARSI ZRRE R, KA, MBS A, R

-, IRECIRBE I S R 2 BN % SRBA G , Tk

RFEH R R SRR B, £ AR, SRR A SRR, IR

TR AN KB B AN K S BT I SE , eIk A AR
TR BES h, BERRBER S, BRI SRR ILELY AT e R (1 3)

el TR

-
o

-

K3 By Ratt iy
Fig. 3 Photogranghs of biotite from Zaozigou gold deposit
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a—biotite quartz diorite porphyrite ( core specimen) ; b—magmatic biotite and hydrothermal biotite ( orthogonally polarized ) ; c—pyrite distributes
phenocrysts along the cleavage of biotite( reflected light) ; d—chloritization occurs at the edge of biotite (orthogonally polarized) ; e—rutile exfoliation

can be seen in biotite (single polarized light) ; Bi—biotite; Chl—chlorite; Py—pyrite; Apy—arsenopyrite; Ru—rutile
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Table 1 EMPA analysis results of biotite from Zaozigou gold deposit
HAOBR BRBATEIN KB 2 B BAK B2
W EE DZ32-01 DZ32-02 DZ32-03 DZ32-04 DZ33-02 DZ33-03 DZ33-04 DZ33-05 DZ33-06 DZ33-07 DZ33-08 DZ33-09 DZ33-10
Si0, 36.18  35.92  27.27  35.80 36.09 36.50 36.52 36.30 36.55 36.50 36.44 37.11 36.56
Tio, 3.63 3.83 0.12 4.02 3.88  4.04 3.72 3.8  3.87 3.49 375 3.59  3.47
AL O, 14.73 1495 17.36  14.64 14.98 14.69 15.06 14.72 14.30 14.57 14.84 15.22 14.57
FeO, 22,07  21.88  29.28 22,39 20.29 20.42 20.68 19.87 20.23 21.16 20.80 20.02 19.71
MnO 0.17 0.24 0.32 0.27 0.16 0.14 0.18 0.21  0.20 017 0.22  0.24  0.17
MgO 10.00  10.01 13.51 9.54 10.39 10.91 10.79 10.90 11.00 10.87 10.39 10.67 11.43
Ca0 0.01 0.05 0.06 0.01 0. 04
Na, O 0.09 0.18 0.00 0.14 0.13 0.06 0.16  0.10 0.12 0.08 0.05 0.14  0.11
K,0 9.31 8. 66 0.05 9.13 8.94 9.04 9.47 931 952 9.17 9.22 9.35 9.19
cl 0. 04 0. 04 0. 06 0.03 0.05 0.06 0.03 005 0.07 0.04 0.04 0.05
Total 96.2 95.71  87.96  96.03  94.88 95.83 96.62 95.35 95.82 96.29 95.73 96.37 95.28
AR TR 22 22 22 22 22 22 22 22 22 22 22 22 22
Si 5.72 5.47 4.57 5.47 574 552 572 552 578 55 576 551 576
AV 2.28 2.53 3.43 2.53 2,26 2.48 2,28  2.48 2,22 2.44 224 243 2.24
AT 0.47 0.16 0 0.11 0.55 0.13 0.50 0.16 0.44 0.17 0.52 0.26  0.46
Ti 0.43 0. 44 0.02 0. 46 0.46  0.46  0.44  0.44 0.46  0.40 0.45 0.41  0.41
Fe, 2.92 2.79 4.10 2.86 2.70  2.58 271 2,53  2.68 270 2.75 251  2.60
Mn 0.02 0.03 0.05 0.03 0.02 0.02 0.02 0.03 003 0.02 0.03 003 0.02
Mg 2.36 2.27 3.37 2.17 2,46  2.46 2,52 2.47  2.59  2.47 2,45 238  2.68
Ca 0.01 0.01 0.01
Na 0.03 0.05 0. 04 0.04 0.02 0.05 0.03 0.04 0.02 0.02 0.04 0.03
K 1.88 1.68 0.01 1.78 1.81 1.74 1.89 1.81 1.92 1.78 1.8 1.79  1.85
cl 0.01 0.01 0.02 0.01 0.01 0.02 0.01 0.0l 0.02 001 0.01 001
sum 16. 11 15.43  15.54  15.48 16.05 15.41 16.13 1546 16.15 15.56 16.06 15.42 16.07
Al" 2.75 2.68 3.43 2.64 2.81 2,62 2.78 2.64  2.66  2.61 2,76 2.69  2.70
Fe*/(Fe* +Mg) 0.55 0.55 0.55 0.57 0.52 0.51 0.52 0.51 0.5 0.52 0.53 0.51 0.49
AV +FeF 4T 1,14 0.98 0.37 0.95 .28 0.97 1.17 0.96 1.13  0.93 1.23 1.03 1.12
p/MPa 167 160 283 146 186 140 178 146 143 139 173 162 156
h/km 6.07 5.82 10.29 5.32 6.76 509 6.48 531 520 506 628 590 568
©/C 783.04  787.19 789.46 797.16 799.69 791.84 797.27 798.97 782.09 791.56 785.55 789.76
BE R 0. 44 0.45 0.45 0.43 0.48  0.49  0.48 0.49 0.49 0.48 0.47 0.48  0.51
S FRAL 0.13 0.14 0.10 0.13 0.15 0.15 0.13 0.14 0.13 0.13 0.14 0.15 0.14
log fo, -14.30 -14.19 -14.13 =-13.92 -13.85 -14.06 -13.92 -13.87 -14.33 -14.07 -14.24 -14.12
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Continued Table 1

HAGIR BATARNK S
i 5 DZ34-01 DZ34-02 DZ34-05 DZ34-06 DZ34-07 DZ34-08 DZ34-10 DZ34-11  DZ34-12  DZ34-13  DZ34-03
Si0, 36.79  36.97  36.14  36.12 36. 66 36.37 36.43 36.23 36.25 36. 45 37.85
Ti0, 3.97 3.72 4.05 3.68 3.75 3.90 4.05 3.82 3.90 3.61 0.03
Al 0, 14. 68 14. 67 14.53 14.37 14.52 14.62 14.22 14.47 14.20 14.89 24.09
FeO, 22.44 2217 22,65 22.62 22.03 22.44 21.66 23.15 22.73 22.58 13.00
MnO 0.25 0.17 0.23 0.19 0.21 0.17 0.17 0.23 0.24 0.23
MgO 10. 07 10. 07 9. 64 9.57 9.85 9.82 10. 01 9.74 10. 01 9.68
Ca0 0.06 0.01 0.01 0.01 0.02 23.30
Na, O 0.12 0.18 0.10 0.19 0.18 0.14 0.17 0.18 0.19 0.15 0.02
K,0 9.09 9.05 9.19 9.21 9.29 9.30 8.95 9.18 9.48 8. 60
Cl 0.06 0.04 0. 06 0.08 0.06 0. 06 0.10 0.05 0.14 0.11 0.02
Total 97.44  97.09  96.60  96.00 96. 53 96. 81 95.73 97.05 97.12 96.27 97.05
AR TFHL 22 22 22 22 22 22 22 22 22 22 22
Si 5.52 5.78 5.49 5.75 5.55 5.74 5.80 5.50 5.74 5.53 7.28
ALY 2.48 2.22 2.51 2.25 2.45 2.26 2.20 2.50 2.26 2.47 0.72
AV 0.11 0.48 0.10 0.45 0.15 0.46 0.46 0.08 0.39 0.19 2.45
Ti 0.45 0.44 0.46 0.44 0.43 0.46 0.49 0.44 0.46 0.41 0. 06
Fe, 2.82 2.90 2.88 3.01 2.79 2.96 2.88 2.94 3.01 2.86 0.41
Mn 0.03 0.02 0.03 0.03 0.03 0.02 0.02 0.03 0.03 0.03 0.01
Mg 2.25 2.34 2.18 2.27 2.23 2.31 2.37 2.20 2.36 2.19 0.28
Ca 0.01 0.77
Na 0.03 0.05 0.03 0.06 0.05 0.04 0.05 0.05 0.06 0.04 1.86
K 1.74 1.80 1.78 1.87 1.80 1.87 1.82 1.78 1.92 1.66 0.25
cl 0.01 0.01 0.02 0.02 0.02 0.01 0.03 0.01 0.04 0.03 0. 00
sum 15.44  16.05 15.47 16.13 15.47 16. 14 16.10 15.52 16.23 15.39 14.08
Al" 2.60 2.70 2.60 2.70 2.59 2.72 2.67 2.59 2.65 2.66 3.16
Fe¥'/(Fe* +Mg)  0.56 0.55 0.57 0.57 0.56 0.56 0.55 0.57 0.56 0.57 0.59
ALV +Fe** +Ti 0.95 1.20 0.94 1.14 0.95 1.16 1.20 0.88 1.03 1.01 2.61
p/MPa 133 155 136 153 133 158 142 131 135 154 306
h/km 4.85 5.64 4.94 5.56 4.82 5.75 5.16 4.76 4.92 5.58 11.12
t/C 788.37  784.92 789.62 782.07  783.02  789.29  796.92  782.33  789.58  776.61  370.00
12 JpiE 0.44 0.45 0.43 0.43 0.44 0.44 0.45 0.43 0.44 0.43 0.40
AL REL 0.14 0.14 0.13 0.13 0.13 0.13 0.14 0.12 0.12 0.14 0.24
log fo, -14.16 -14.25 -14.12 -14.33 -14.30 -14.13  -13.92  -14.32 -14.12 -14.48 -13.11
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