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Abstract

The Duobuza gold-rich porphyry copper deposit is the first large porphyry copper deposit discovered in the
Bangong Co-Nujiang River metallogenic belt . The authors conducted a detailed research on alterations and veins
of the deposit based on detailed field geological survey and indoor microscopic identification. The results show
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that the deposit develops typical alteration systems of parphyry copper deposit and obvious zoning composed from
the intetior to the exterior of the porphyty of potassium silicified zone (with the superposition of argillic alter-
ation and sericite alteration at the edge)—>phyllic zone (with the superposition of argillic alteration ) —propy-

litizaticn zone —hornfels zocne. According to the cutting and offsetting relationships, mineral assemblages and al-
teration halos, twenty one vein types were identified. The early stage contains magnetite veins (M type veins) ,
quartz + K-feldspar + biotite + magnetite + chalcopyrite + pyrite veins (A type veins) and quartz + mag-
netite = K-feldspar + biotite + chalcopyrite + pyrite veins (EB type veins) which were formed in the potassi-
um silicified zone mostly. The mid-stage contains quartz + pyrite = chalcopyrite * molybdenite + gypsum
veins (B type veins) which were formed in the superimposed alteration zone with phyllic and argillic alteration.
The late stage contains quartz £ pyrite + chalcopyrite £ gypsum = caleite veins (D type veins) which were
formed in the propylitization zone. A, B and D type veins are especially well developed. Potassium silicified al-
teration and phyllic alteration are closely related to the ore-forming process, and A and B type veins are closely
associated with the mineralization. The alteration model of the Ducbuza deposit is similar to the “monzonite”
model in contrast with typical deposits abroad. The Ducbuza deposit develops a large quantity of magnetites from
the potassium silicified zone to the propylitization zone and a lot of gypsum stockworks in the propylitization

zone, which constitutes the unique features of the Duobuza deposit.

Key words: geology, porphyry copper deposit, alteration system, vein system, Duobuza, Tibet
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Fig. 1 Tectonic units of the Bangong Co-Nujiang River metallogenic belt and its neighboring areas
(modified after Geng et al. » 2011)
I —Qiangtang-Sanjieng orogenic system ¢ I ;—Yulongtage Bayan Har foreland besin: I ;—Xijin Ulan Hu-Jinshejiang-Ailao Shan combined belts
T —Qamdo-Lanping block: T 4—Northern Qiangtang-Tiansiihai block): TT—Lungmn Co-Shuanghu-Lancangjiang suture zone ( T1;—Lungmu
Co-Shuanghu-Lancangjiang ophiolite mélange belt); II—Southern Qiangtang arc basin system ( [[;—Doima blocks ;—Southern Qiangtang
basin; [ 3—Zapug-Duobuza magma arc belt); IV—Zuogong blocks V —Bangong Co-Nujiang River suture zone ( V;—Bangong Co-Nujiang River
ophiolite mélange zone; V ,—Nyainrong block: V 3—Jiayugiao block); VI—Gangdise magma arc belt ( V[;—Nagqu-Lhorong fore-arc basin; VI,—
Nganglong Kangri-Baingein magma arc belt: ¥ ;—Shiquanhe-Xainza-Lhari ophiclite mélange belt; VI;,—Cogen-Xainza magma are belt; ¥Is—Long-
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Fig. 2 Geological map of the Duolong ore concentration area (after Wang et al. » 2014)
1—Quaternary; 2 Paleogene Cantor Formations 3—Lower Cretaceous Meirigiecuo Formations 4—Mid-Lower Jurassic Sewa Formations
5—Lower Jurassic Quse Formation; 6—Upper Trassic Riganpeicuo Formation: 7—Monzonite porphyrys 8 —(Granite porphyry; 9—Quartz por-
phyry; 10— Grancdiorite porphyry; 11—Gabbro: 12—Peridotite; 13— Conformity contact line; 14—Unconformity contact line; 15— Fault;
16—Range of surface alteration: 17—Deposit (ore spot}: 18—Silicon cap position
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Fig. 3 Geological map of the Ducbuza copper deposit (modified after Li et al. » 2012}
1—Quaternary; 2—Paleogene Cantor Formation: 3—Lower Cretaceous Meirigiecuo Formation: 4—Lower Jurassic Quse Formation:
5—Granodiorite; 6—Gabbro; 7—Diabase; 8—Exploration lines drill hole and their serial mmber; 9—Thrust fault; 10— Tranalation fault;
11—Stratigraphic boundary
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Fig. 4 Photos of alteration features in the Duobuza copper deposit Cone)
a» b. Diffused K-feldspathization, hornblende replaced by biotite (a. ZK0704-204. 3 m: b. 0704-205.73 m>; c. Plagioclase replaced by K-
feldspathization and hornblende replaced by biotite of the porphyry (ZK0704-141 m?; d. K-feldspar veinlet distributed along the central quartz + K-
feldspar vein cut off by the late-stage K-feldspar veinlet (ZK0004-132.16 m?: e. Complex vein which includes the early-stage late quartz + K-feldspar
vein and the late-stage quartz + magnetite vein (ZK0004-132.16 m): {. K-feldspar veinlets developed in the potassium silicified alteration zone
(ZK0004-134.66 m); g. Early-stage magnetite vein cut off by the late-stage K-feldspar veinlet (ZK0004-134 m): hs j. Hornblende replaced by bi-
otite, then biotite replaced by chlorite Ch. ZK0701-249 m; j. ZK0704-290.17 m)s i. Hornblende replaced by biotite (ZK0004-231.31 m): k. Augen
quattz phenocrysts filled with K-feldspar and hornblende replaced by biotite in the potassium silicified alteration zone (ZK0704-290.17 m): 1. Augen
quartz phenocrysts filled and replaced by K-feldspar (ZK0804-268.7 m)
Kfs—K-feldspar; Br—Biotite: Hb—Hornblende: Ser—Sericite: Q—Quartz: Chl—Chlorite; Mt—Magnetite
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Fig. 5 Photos of alteration features in the Duobuza copper deposit ( T'wo?
as b. Propylitized feldspar quartz sandstone (a. ZK0708-171.01 m; b. ZK1504-81.5 m); e. Phyllic Granodiorite parphyry (ZK0704-174.53 m);s
d. Patchy biotites developed in the banded hornfels (ZK0712-134.5 m?; e. Biotite replaced by chlorite in the hornfels (ZK0712-68.4 m);
f. Feldspar phenocrysts replaced by illite and sericite (ZK0701-206 m?: g. Three phases of K-feldspar veins of the porphyry{ZK1504-301.5 m):
h. Quartz+ K-feldspar wide vein in potassium silicified zone (ZK0004-268.89 m): i. Augen quartz phenocrysts filled and replaced by K-feldspar in
potassium silicified zone (ZIK0804-301 m): j. Potassium silicate overlapped by phyllic and K-feldspar replaced by sericite (ZK0004-231.41 m):
k. Potassium silicate overlapped by phyllic and argillation. K-feldspar replaced by sericite and clay minerals (ZK0004-341.23 mJ: 1. Barren quartz
wide vein cut off by quartz + K-feldspar veinlet (ZK0004-138.6 m)
Pl—Plagioclase; Ser—Sericite; Kfs—Potassium feldspar; [I—Illite; Q—Quartzs Mt—Magnetite
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Table 1 Main vein types and their characteristics in the Duobuza deposit
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M—REER: Kis—WA: Q—A%: Hh—AWG: B—228: Cp—HiRy: py—385": P#E&H
Fig. 6 Photos of vein features in the Duobuza copper depesit (One)
a. M-type vein cut off by A-type vein in the porphyry (ZK0004-263 m); b. M-type vein cut off by A-type veins Mtype and A-type veins cut off by B-
type vein in the porphyty (ZK0004-241 ms . Different periods and different mineral assemblages of A-type veins in the potphyry (ZK0704-217.57
m); d. A-type vein cut off by EB-type vein and hornblende replaced by biotite in the porphyry (ZK0704-286.87 mJ: e. A+B type vein in the por-
phyry (ZK0004-215 m); f. Typical EB-type vein in the porphyry, magnetite=K-feldspar—quartz—pyrite+ chalcopyrite can be identified from the
edge to the center of the vein (ZK0704-304.45 m)s g. Late-stage B-type vein cutting through early-stage A-type vein (ZK0704-414.1 m)s
h. M+ A+ B type veins in the porphyry (ZK0004-268 m)
Mit—Magnetite; Kfs—Potassium feldspar; Q—Quartz: Hb—Hornblende; Bi—Biotite;: Cp—Chalcopyrite; Py—Pyrite; Pl—Plagioclase
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Q—FA¥; Co—HEN: Py—3E&9 . Mo B85 Mc—BED: Gp—a%: PI#KA: S E=E
Fig. 7 Photos of vein features in the Duobuza copper depcsit (Two)
a. D-type veins in the phyllic zone (ZK0004-210.31 mJ): b. D-type veins with the sericite halo in the porphyry (ZK0704-268.27 m); c. B-type veins
cut off by D-type veins (ZK0012-105 m); d. Stockwork D-type veins (GP veins) (ZK0012-132 m>; e. Complex vein with B-type and D-type veins
(ZK0008-153.8 m); f. Early-stage A-type vein cut off by the late-stage gypsum D-type veins in the feldspar quartz sandstone (ZK3104-291 m);
g. Early-stage B-type vein cut off by the late-stage gypsum D-type veins in the feldspar quartz sandstone (ZK1604-161 m): h. Early-stage wide
B-type vein cut off by late-stage gypsurn D-type veins in the feldspar quartz sandstone (ZK2304-307 .4 m)
Q Quartz; Cp—Chalcopyrite; Py—Pyrites Mo—Molybdenite;: Mt—Magnetites Gp—Gypsums Pl—Plagioclase; Ser—Sericite
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Fig. 8 Plan view (a}, A-A’(b): No. 0 exploration line (¢ and B-B” section (d) alteration zoning map
of the Ducbhuza copper deposit
1—Quatemarys 2—Paleogene Cantor Formations' 3—Lower Cretaceous Meitigiecuo Formation:s 4—Lower Jurassic Quse Formations 5—Granodi-
arite porphyry: 6—Gabbro: 7 Diabase; 8 Propylitization zone: 9—Phyllic zone: 10— Potassiumn silicified zone: 11—Hornfels zone; 12— Super-
posed clay alterations 13— Inferred alteration line; 14—Exploration lines drill hole and their serial number; 15—Geological boundary
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Table 2 Alteration featores of the Duobnza copper deposit conirast to typical deposits both in China and abroaddeposit
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Bk P T HARE T R A — R, 28T IR
TEEETHRRERHLT SKAE MK BRI K
FaRELREREAS XKESBRAWRITE

AP AR 4 AR AR R B 2R L e R T % Y ik
HIRBERNFERZ—.
5.5 B ARRN

EARET KB THRARET KSBES U Al
RETFLEEN, T REUBE BRI HLN, B&
TR, Ba, ZEEREAFRETRET F)KE
We? | Esperanza B KFEIIBIERH, £ ESH
ERTERD ERRTRSEEFASTAAST N
B AR A B R R A, Tk 2 R AR R SR 0l O
RUE ST MW, X AHEEWSLE AR
T BRI (Perell6 et al. 20040, BAEXEY K,
FEERHREGT REAENE SR A5V 1 RIFiE
A Vila et al. » 1991). BAZH KA 5L
ZHATE 500 m W, BAREEEL TV R EHH
R ET, BAT NERBEBERY BRREE
TR RS R B bk, IR W RR R TF T A
KA G A4 51 Na-Ca M. Bk, MRS
FEATLAHGRNESHE TEGERRALN
ERFRNEMER. 4, FERERREREN, E 39
S LA B EREEREERY &, RAYT HE
BEHEMPES. T RELN 22 E R ERE
G IR, X R B B BRUUN 4 A 5 AL H 1 EL
Indio-Maricunga A1 Jb#B ¥ Cajamarca-Huaraz —
HHRIN BRI A SHE T K2 H
el (Sillitoe, 20087, HAZRE X 55 B X B4, —
EERBRBEETSEERTA —RERRERE T —
FEHETENEEL M.

& OB EHEEINIERIRRELETE
27 v R I RN TR 2R TR, B
B A TR, U e A PR A F X E
2 TR, H B RS2 B b RS MR ELAT ST 0t
MRS LR . WAERERIARCRLT
KRB EENR, fEh— IR BRI B!
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