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Abstract

The Gangjiang deposit is a large copper deposit in Tibet. Mineralization mainly occurs in bio-
adamellite, quartz-monzonite-porphyry and diorite porphyry. A detailed fluid inclusion study
was conducted for veins in the different host rocks to investigate the relationship between fluid
evolution and ore-forming processes. According to the phase filling characteristics of inclusions
at room temperature and whether they contain sub minerals, three types of fluid inclusions were
recognized: aqueous fluid inclusions (I type), H,0-CO: inclusions (II type), and daughter mineral-
bearing fluid inclusions (III type). Measurement of inclusions trapped in quartz revealed that the
total homogenization temperatures were 173.2°C~493.2°C in chalcopyrite-pyrite mineralization
stage, 179.8°C~390°C in molybdenite-chalcopyrite mineralization stage, with corresponding salin-
ities of 1.74%~36.2% NaCleqv and 7.13%~35.2% NaCleqv. The homogenization temperature of
fluid inclusions decreased slightly in the early and late metallogenic stages, and the variation
range of salinity remained basically the same, indicating that the fluid has been immiscible many
times, with the decrease of pressure, the sulfide gradually precipitates. The ore-forming fluids is
NaCl-H;0 system fluid with medium temperature, which may be related to the participation of a
large amount of atmospheric precipitation in ore-forming activities during the rapid uplift of the
Qinghai Tibet Plateau. The laser Raman probe analysis shows that the main component of fluid
wrapped body fluid phase is H;0, with the gas phaes containing CO,, and containing a small
amount of chalcopyrite. However, the grade of the Gangjiang deposit is generally low, and with li-
mited scale, it may be caused by the “congenital deficiency” of primitive magmatic fluid.
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Figure 1. Distribution of large intermediate size ore deposits in the eastern part of the Gangdise metallogenic belt. I1I-40-
Bangong Co-Salween River (suture zone) Cr metallogenic belt; III-41-Seng-ge Kambab-Xainza (magmatic arc) W-Mo (Cu-Fe)
borax gold metallogenic belt; I1I-42-Bangor-Tengchong (magmatic arc) Sn-W-Be-Li-Fe-Pb-Zn metallogenic belt; 111-43-
Lhasa block (Gangdise magmatic arc) Cu-Au-Mo-Fe-Sb-Pb-Zn metallogenic belt; 111-44-Yarlung Zangbo River (suture zone,
Shigatse fore-arc basin include) Cr-Au-Ag-As-Sb metallogenic belt; 111-45-Himalaya (fold belt) Au-Sb-Fe muscovite metal-
logemc belt
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fn 3 AR B RS RIS FL A S A DK C A g ikt 5 AR, MR Z IF IR R 2, K
W GRS 2 HATE (R 1, [ 2). FESTH A RE S EGN A PSS AE . AL B IER b, SREUA ISR
TV R, JERESEHIAE 0.3~0.5 mm DAY, T /2 R ACE A S SR A K . B i A A 5 Sl
TRLAE [R5 B 5 BH O BR AL 2200 FURTR R 2R Ak, 2% [ O B SE a0 & e i, A AH =R FE R Leica A AH%
BABE(EC R 50x. 20%. 10x, Sx¥8%), FEMERMARCEARR [0 T R/ KSR TSRS
Wit SR S E Linkan 2 74577 1) THMSG600 B14# G, I8 B TEEIA—-196C~+600°C, LA [
FLUID INC 2 ] {8 Bt A AR HERE S b e v I B IR . BRI A vk s i f2 e, FFah
B TR (kB L) T B2 2 10°C~20°C/min, AR S B TR [ 22 0.2°C~0.5"C/min, 54 —IREENER, JFih
IR T R A 20°C /min, I3 AHARIS B E)] 0.5°C~1°C/min, AR IRAE) — IR B 1% 2570 5 4£0.1 CAI+1.0°C.
IR S 2 AR SR FE AR Bodnar [26] [27]32H ) HO-NaCl #FF - VKSR REUHH; ST e
Eh AT Hall er al. [28] 8 45 A SRS BE 5 B B 0 RRVHEL: 7KIE AL SR AR 1% FEARYE Bodnar
[29]f) NaCl-H,O 7R & T-W-p AHEITHH s i skJE 3 FI A Bischoff [30]/) NaCl-H,O & & T-P AHEEF[25].

Table 1. Temperature measurement sample of fluid inclusions in Gangjiang mining area

F 1. AT XRGSREVERFRE

lhiacs PSS HAHA ik A 7 WK
1 ZK1407-211 AR KB Qz L4
2 ZK2608-181 AW KB CP +Qz+ Mo B
3 ZK2602-117 Vo e Cp+Qz+Py B
4 GT06-161 Vo e Qz+ /D& CP B
5 ZK1607-334 AR KPEE Qz+ Mo B

Figure 2. Photos and sections of fluid inclusion samples in Gangjiang copper deposit
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ik 1~2 em L,
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FIUHID A B A UL 3 K& 3):

Figure 3. Microphotographs of fluid inclusions in the Gangjiang copper deposit. V-vapor; L-liquid; H-halite; S-sylvite
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1 EASEARWLY &): HBAHL)RSAV)LLE, IR RRARE — o 5 AR 2R S A
RE, BEWE, GEERSBE—BN 10%~35%, DERBIEH 40%~45%. BEGRESEE, AKX
T MBI ARUES, MRl KiERLE 6~22 um Z 8.

I ESMAEEMEVL &) SHEMTRERZMOEERER, HAHEV)ABHEC)AER, R—K
N 60%~85%, /DN CO, B, £ 2AME. ML, AU, BrAK. ERELKEE, St
HEL, TREREIR, HARDA . KEHERAE 7~20 um 208, “FHANL 8 um. SIEERE, L. Bat
BB, A AR

I &7 YR HEEALVH B): B5MHV) WO T A MR, SERTFRDbERE,
AAE 3 #1(ZK1407-211. ZK2608-181 £l GT06-16 )Ff i H B /R K. BLEAM A A LR —, (UF K
WIR(L) + SAR(V) + NaCl FHPIN)EL L + V + KCL FH KPR, FELRTE NE. Z22KFER.
FUNLIRFIMA DR, S ARG, KA E R 5~15 um, ZEKT Sum. HE& N1, THWELET
i, TEGRGE. EW, HAES AR T SREARL, o Fo var e i, ANl e g
NEHE B . FH ARG EH R, ZAESAERE Y — R, 9170 Y5 ST FR Y
— WA

AR, ASTIRE S R I D s A AR AR, TR BN, BERI XRZAEY], AWK TAE
AR H 2D

33. RiFEREY—EEMILE
B PR PR 25 B B Bk H 37 A A, A 0 35 e 6 T8 45 SR AR 2 AT o

Table 2. Microthermometric properties of fluid inclusions from different veins in Gangjiang Cu deposit

F 2. HHEY NERKEXBEREBRFEHNEBLER

i BI—IRE(C) & (wt%NaCleqv)
FE S5 Jok A et} N N
T B WIE R EL ju WE
LV 16 256.3~320.3 286.13 16 10.11~14.04 12.90
ZK1407-211 Qz+ I Cp VL 15 247.5~336.8 294.52 - - -
LVH 13 267~375 284.35 2 33.5~35.2 344
LV 15 179.8~370.8 320.14 14 9.47~14.15 11.70
ZK2608-181 CP+ Qz+ Mo VL 19 277.6~355.4 321.8 - - -
LVH 14 257~390 346.7 1 352 35.2
LV 20 173.2~482.7 297.78 14 1.74~14.97 9.85
ZK2602-117  Cp+ Qz+Py
VL 12 248.7~493.2 355.9 - - -
LV 20 252.4~480 386.08 14 7.31~14.15 12.75
GTO06-161 Qz+ /& CP VL 11 330.5~447.6 388.3 - - -
LVH 13 265°C~387C 356.4 3 34.9~36.2 354
LV 15 221.7~372.6 283.3 15 7.73~13.40 10.76
ZK1607-334  Qz+Mo
VL 15 304.3~379.5 332.8 - - -

DOI: 10.12677/ag.2021.1111143 1482 HOBRBL2ERT


https://doi.org/10.12677/ag.2021.1111143

W s 45

AR - LB B (E A LR BD) . L ZK1407-211.ZK2602-117.GT06-161 25 3 -+ 5 R E .
ZK1407-211 S 2HBAHE—1 LV G2, ¥—RELARBHIEHEE 230°C~340CZIH], WEAEN 290C~
310°C, “FHIIEFE 286°C; ERFEEHEIA 10.11% NaCleqv~14.04% NaCleqv, T3 & 12.9% NaCleqv (/4] 4),
M) VL AZEAR S — IR BV R 247.5°C~336.8°C, LVH AR LU SR Wi ki —, ¥—
TREARAL T 267°C~375°C 2 IH], EhFEART 33.5% NaCleqv~35.2% NaCleqv 2 ], ZK2602-117 1 5 iAH
B0 LV AR R85 — iR B SARAR AL TE R 173.2°C~482.7°C 2 18], KB4 N =AMERE XK : 230°C~
270°C. 330°C~370°CF1>400°C; #JFJL A 1.74% NaCleqv~14.97% NaCleqv, “F-¥J £k E A 9.85% NaCleqv
(Bl 5). SAMBE—) VL WA —E L F A 248.7°C~493.2°C 2 A, GT06-161 FF A —H LV &
FAR, YR AT 252.4°C~480°C 2 [8], WE(H > 400°C, “F-HJi7 &l 386°C 5 £h VL N 7.31% NaCleqv~
14.15% NaCleqv, P3N 12.75% NaCleqv (4] 6), & A EARL iR ERE] 330.5°C~447.6C. LVH
AL SR LA S W e T ) —, B — IR AR T 265°C ~387°C 2 JA], #hEAF LT 34.9% NaCleqv~36.2%
NaCleqv Z[i]. ZK1407-211 F1 GT06-161 H K EH =F %MLV, VL. LVH), 53— EMHUN T
286°C~386°C), 1M £k FE AR AL T K (7.31% NaCleqv~36.2% NaCleqv), 37 J&3 7l 3 i Vi 74 0 B2 AR AR 1E [ 2] [25]
[31], UEBATE R A A AR R AR T SR 2R A A 20 B A P o
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Figure 4. Homogenerization temperatures (T-°C) and salinity histograms (NaCleq,-%) of
fluid inclusions in Gangjiang pyrphyry copper deposit (ZK1407-211)
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Figure 5. Homogenerization temperatures (T-°C) and salinity histograms (NaCleg,-%) of

fluid inclusions in Gangjiang pyrphyry copper deposit (ZK2602-117)
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Figure 6. Homogenerization temperatures (T-°C) and salinity histograms (NaCl.q,-%) of

fluid inclusions in Gangjiang pyrphyry copper deposit (GT06-1161)

& e.

N XRAEEEFS—IRE(T-C)E 5 B E (NaCly,-%)E /5 E(GT06-161)

o -
L 1
240-250 [

-l

o © © o© o 99 ©O 0o © 9 0 oo 00 Q0090 © o o
N W O ©6 - N ™ O N~ © D O =~ AN MO T IV O~ O DD O O
TITYNNNNQAGAND 9000 QDo oF
Voo oo o oo c o o9 9o docooo @oc oo oo A
N O 60 © — N®™ O ©O© 0D o M T 1ON OO
- v = N N NN N N NANAN OO Mm®» OO OmOm OO
B % (°C)
61
5-
4
H 31
E
2_
1
0 T T T T T T
N ) ] H o
Q’ N * ob( ’ ' '
Vv B ) q,\g ,\\ \q,\.-b\
%E/E(%)

Figure 7. Homogenerization temperatures (T-°C) and salinity histograms (NaCl.q,-%) of

fluid inclusions in Gangjiang pyrphyry copper deposit (ZK2608-181)
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Figure 8. Homogenerization temperatures (T-°C) and salinity histograms (NaCleq,-%) of
fluid inclusions in Gangjiang pyrphyry copper deposit (ZK1607-334)
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Figure 9. T-W-p phase diagram of fluid inclusions in Gangjiang
deposit (base map according to Brown, 1989). 1) Sample of chal-
copyrite stage; 2) Sample of Molybdene-chalcopyrite stage
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Figure 10. Representative raman spectra of fluid inclusions from the Gangjiang Cu deposit
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