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Abstract

Porphyry copper deposits are well developed in Baogutu area, west Junggar, Xinjiang. Different intrusions
show remarkable difference in alteration and mineralization features. The authors studied emphatically the min-
eralization and ore-forming elements migration in intrusive body [l and V by means of petrology, ore mi-
croscopy and trace element geochemistry. Intrusion [l has experienced a medium degree of mineralization, with
plenty of disseminated pyrite, pyrrhotite and chalcopyrite and minor sulfide veins. Intrusion V has large-size
porphyry copper deposits within the rock body or along its contact zone with wall rocks, containing plenty of

chalcopyrite, pyrite and molybdenite, with disseminated and veinlet structure. Amphibole-quartz diorite from in-
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trusion [II crystallized in the transition process from magma to hydrothermal solution, during which Cs, Rb,
Ba, Th and U migrated into volatiles, REE was immobile, Cu and Bi were obviously concentrated, and Mo and
Sb moved away with the fluid, producing hydrothermal mineralization. A comparative study of potassic altered
samples, silicified samples and fresh samples from intrusion V indicates that Nb, Ta, Zr, Hf remained immobile
during the potassic alteration while LREE moved until silicification. HREE remained stable during the whole
magmatic-hydrothermal process. Cu, Mo and Bi precipitated during potassic alteration, whereas Zn and Sb were
concentrated in the late stage quartz veins.

Key words: geology, elements migration, hydrothermal alteration, porphyry copper deposit, Baogutu,

Xinjiang

1
Hedenquist et al. 1994
Williams-Jones et al. 2005
1993 1993
Richards 2003 Seedorff et al. 2005 Sillitoe
2010 -
Urqueta et al. 2009 328.0
1.8 Ma 2007
3154 Ma Tang et al. 2012
357+5.4 Ma
2006 2009
I~
v
- I
Ik V
1993 328 ~343
Cu Mo Bi Sb Ma 2009 2010
345.6+£6.2 Ma 2009
1
U-Pb
1 336.3+£2.5 Ma 2010

NE



33l B ADUEES:

i £ T T X B o R B AR AL AN R T SRR R AR 167

45°20'

| o [mms
Mz |
Bl
kb

FHRG
7 AL

U0 i
Pz S F ik
-l [

: PRI K

; N
+ o+ + YR+ . .o -
+ o+ o+ o+ o+ WO
F— + o+ e ' s
+ + o+ ! - 22
Al s x . 7
R ’ * HE DT
‘ /‘gﬁ 10 km parc
K <
Cpob A % i o
. 4 i I~V RS
83 84° 85°

1 VRS /i i T P RT3 48 /R BRI MU 77 R 1993)
Fig. 1 Simplified geological map of west Junggar Cafter Regional Geological Records of Xinjiang, 1993)
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Fig. 2 Simplified geological map of Baogutu area
(after Regional Geological Records of Xinjiangs 1993)
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Fig. 3 ' Microphotographs showing mineral assemblages and textures of intrusion ||l and V

a. Microphotographs of quartz diorite from intrusion |l ; b. Microphotographs of amphibole-quartz diorite from intrusion lll » amphibole partly

replaced by biotite; ¢. Pleochroism of amphibole (light yellow-brown? in amphibole-quartz diorite; d. Microphotographs of unaltered granodiorite
porphyry from intrusion V . Pl—Plagioclase; Amp—Amphibole; Bt—Biotites Qz—Quartz; Ilm—Ilmenite
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Fig. 4 Alteration characteristics of intrusion |l

a. Carbonatization superimposed on sericitization and chloritization: b. Zoisite replacing plagioclase: c. Epidote-pyrite vein in altered tuffs
d. Laumontite vein in altered tuff. Pl—Plagioclase; Amp—/Amphibole; Chl—Chlorite; Cal—Calcite; Zo—Zoisites Ep—Epidote:

Lmt—Laumontite; Po—Pyrrhotite
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Fig. 5 Modes of occurrence of sulfides in intrusion Il

a. Chalcopyrite coexistent with pyrite and pyrrhotites b. Chalcopyrite coexistent with rutile and titanite: c. Exsolution texture of sphalerite-chal-

copyrite coexistent with disseminated chalcopyrite and ilmenites d. Tetrahedrite replacing chalcopyrite and pyrites e. Tetrahedrite coexistent with

chalcopyrite and pyrite; f. Bornite replacing chalcopyrite and coexistent with ilmenite; g. Disseminated molybdenite in biotite. h. Droplet electrum

enclosed by chalcopyrite; i. Pyrite vein in quartz diorite. Bt—Biotite; Pl—Plagioclases Rt—Rutile; Ttn—Titanite; Qz—Quartzs Chl—Chlorite:

Amp—Amphibole; Cep—Chalcopyrites Py—Pyrites Po—Pyrrhotites Ilm—Ilmenite; Sph—Sphalerites Td—Tetrahedrite; Bn—Bornites
Mo—Molybdenite ;: El—Electrum
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Fig. 6 Alteration characteristics of intrusion V

a. Disseminated hydrothermal biotite: b. Hydrothermal biotite vein: c. Sericite vein in altered granodiorite; d. Plagioclase

porphyroclast and quartz vein in altered granodiorite porphyry. Bt—Biotite: H-Bt—Hydrothermal biotite: PI—Plagioclase: Qz—Quartz
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Fig. 8 REE patterns a~d and spider diagrams e~h for Baogutu intrusion [l and V normalized values after Sun et al. 1989
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