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Fluid inclusions of Habo porphyry Cu-(Mo-Au) deposit, Yunnan Province
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Abstract

The Habo porphyry Cu-(Mo-Au) deposit is located in the south of Jinshajiang - Ailaoshan orogenic belt. It
is a typical post-subduction porphyry deposit formed in a Tibetan post-collision transformation setting. Intense
K-feldspar and biotite alteration associated with quartz stockwork occurs in the Habo deposit alteration center,
which is surrounded and overprinted by later feldspar-destructive alteration. Several stages of veinlets can be ob-
served, and the evolution sequence of vein types is magnetite-quartz veinlets—>early quartz veinlets>quartz-chal-
copyrite veinlets— quartz-molybdenite veinlets— quartz-sericite-pyrite veinlets —> pyrite-chalcopyrite veinlets.
Early quartz, quartz-chalcopyrite and quartz-molybdenite veinlets were selected to perform fluid inclusion study.
The cathodoluminescence images of early quartz, quartz-chalcopyrite and quartz-molybdenite veinlets indicate

that they all were overprinted by later hydrothermal fluids. Vapor-aqueous inclusions, aqueous inclusions, and
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high brine halite-bearing inclusions were found in all the three types of veinlets, and CO,-bearing inclusions were
found locally. Using Laser Raman analysis, the authors found that CO, and SO, are very abundant in all these
inclusions. In early quartz, quartz-chalcopyrite and quartz-molybdenite veinlets, vapor-aqueous inclusions were
homogenized within 149~427C with salinity w(NaCl,,) of 6.0% ~15.0% , aqueous inclusions were homoge-
nized within 205~405C with salinity w(NaCl,,) of 3.4% ~19.0%, and high brine halite-bearing inclusions
gained homogenization within 305~ 516C with salinity w (NaCl,,) of 33.5% ~60.8% . Vapor-aqueous and
high brine halite-bearing inclusions are abundant in early quartz veins, and their homogenization temperatures
are similar, which shows that in the Habo deposit the silicate melt directly exsolved two coexisting fluid phases,
a vapor and a hypersaline liquid, and the hypersaline fluid is the main carrier of metals. When the fluids migrat-
ed upward, at the temperature of ~ 400°C, the hypersaline liquid entered the two-phase separation field,
causing intense boiling and phase separation. With the vapor fluids escaping, the solubility of Cu-Au in the hy-
persaline fluid decreased, accompanied by intense Cu-Au mineralization. Mo was partitioned into hypersaline
fluid during the whole fluid evolution and enriched gradually. On progressive cooling and boiling, the solubility
of both Mo and silicates decreases, which accounts for Mo saturation and deposition.

Key words: geochemistry, fluid inclusions, fluid evolution, porphyry copper deposit, Habo

Cu -Mo-Au Pzw
0.42% ~1.0% Sy 3m
0.01%~0.1% 1~-33 gt EH
2300 mx1 300 m http QMP1 QMP2 QMP3
www.asianow. ca s Habo. asp DP
- - 1
2009 - Cu-Au
2006 Mo
Richards 2009 2009 EH QMP1 QMP3
- U-Pb 36 Ma
Re-Os
35.5 Ma
Ulrich et al. 1999 2001 2009
Redmond et al. 2004 Hou et al. 2007
2008 - -
+
1  Cu-Au
Cu-
Au

1 + M

— A — + +

A — + + + B

- — + + Qsp —



841

31

ns of the Habo porphyry

n showing alteration zoning and porphyry intrusio

Fig. 1 Simplified geological map and sectio

copper deposit



842 i JZR

i JR 2012 &

+ BRI KD BKD . H AR BERE + A gk
(M O B HAA SR CA KO A 5% -+ BB + 38
JikKCA KO FEZ A0 TEA N, A 0 + D + 3%
AT + BB KB KO 2 40 A5 TRk A S A sl
Fo RS N, A T+ 4B = BE + IR Tk (QSP
FIOFIBE A + B + A Bk (D Bk 76 8 fk 7
s A s R N B EERE, 59 KA 7 g
AR ] LD A 0+ 4 o B SR K CQSP O
KE . FWA K. A5+ e KR A 5 + B
A R PR I AR 206 FR AR 5 (TR 2) 3R BH , - Wk 3B 1t
R E . BT + A BTN R N 7 A R
b, BRI BRT + A - AR Kb iR D L BB
BHAT 4, QSP ik i B AR D i DL AT IR B
EARWIWE ST, MO0, A R 55 BRI T R A R
JUk~ g+ s K A g+ REEEET + BARAT K AT
T A AR T

2 ARG AH SRR AR

AIRILAH 37 5 A 7 + AL KA A b
DL AR 5T WA it B il O W A, AR B
TSR S B AR R AR AR B, R R ) 24 R EE
an A BB AR, BFE A SRR CA BIOFE 9 1 A ke

+ BRI CA BKO9 R A TE - SEERAT - AR K
(B JOFE & 3 1FF0A 58 + B k(B HOFE & 3 14
KRR A % - AR R 20 3 T SR Ak B
F9H AL S N TRAR = BRI T N R GCR I A5 + 38
AT+ MR KR A g AR B S BT &
T SREE = R PSR S KAt

Y BT E A BB A A R AT ' 1
BEAE A FE 200~ 300 pme HEEER S
B B TSR, DL E A R KT id 5k B A
) B B A O AR A . AR WS 7R IR & Kk &
EAR R4 FHRIE, DI RG FR 0T IR & 3 ik b 0 58
o RN 4 KA 3a~c):

128 WG EARCLY), BB RIS A4 &
g B — A, e R IR Y — i — 2S5,
HAMS T <50%, | ZAET & HMRikz +,
BLL QSP Ik K E -

125 & RAMHAERCVL): BHSAHATAH 4 5%,
DG 4 KR53 — S, D B AR e —

AR HLAAR B >50% , EEAAE T A28 A KK
B KT

MK &7 WL HEEARLVHED: HSMH )
TR YA B, T 0] LA 24, LOE B 71
YoA X, INE AT T, 7R B ABKFIBIK 45 &

2 MRIEETPR R A SERK A B + BT KRG S - ST K A AR RO R
a. BB TIKAKD: bee. RHAEKPIMECHA  ARAVERE BRENET, 2INEPREHEE: d. Qut Cpy BK(ABKD;

e. Quz+ Cpy HKIREOEHE Fr , B8 0 3 I IR Q3R

BN B . Quz+ Mly B(BIK: g. Quz+ Mly BKBIMR &6l

A BT SRR, BNJE BRI . QA3 Cpy MW My —%4ET

Fig. 2 Cathodoluminescence (CL) images of early quartz veinlets quartz-chalcopyrite veinlet and quartz-molybdenite veinlet

a. Early barren quartz vein (A vein): b» ¢. Cathodoluminescence images of early barren quartz vein. Quartz is anhedral in this

ein: which is overprinted by later hydrothermal fluid. d. Quartz-chalcopyrite veinlet (A vein): e. Cathodoluminescence image of quartz-chalcopyrite

veinlet: f. Quartz-molybdenite veinlet {B vein): g. Cathodoluminescence image of quartz-chalcopyrite veinlets including euhedral growth zoning
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Fig. 3 Photomicrographs of fluid inclusions in quartz from various quartz veinlets
a. Vapor-rich inclusion and liquid + vapor + halite = other solids daughter crystals inclusion b. Aqueous inclusion and liquid + vapor + halite =
other solids daughter crystals inclusion c. Aqueous inclusion and vapor-rich inclusion d. Fluid inclusions in earlier quartz veinlets e. Fluid inclu-

sions in quartz-chalcopyrite veinlets f. Fluid inclusions in quartz-molybdenite + chalcopyrite veinlets
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Fig. 4 Histograms of homogenization temperatures for three types of inclusions from three types of veins in the Habo deposit
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