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Abstract

Tiegelongnan, an important porphyry high sulfidation epithermal Cu (Au, Ag) deposit in the west of Ban-
gong Co-Nujiang metallogenic belt, is the first giant deposit with over 10 million tons of Cu reserves in Tibet.
The investigation of detailed characteristics of alteration, mineralization, and ore-forming process of the
Tiegelongnan deposit is of great significance for improving the regional metallogenic theory and exploration.
Based on detailed field geological survey, drilling logging and microscopy, the authors identified two kinds of
mineralization, with the early porphyry mineralization overlapped by the later epithermal mineralization. Veinlet,
vein and disseminated pyrite, chalcopyrite, bornite and minor molybdenite seem to constitute typical mineraliza-
tions in the depth and the outer part. Potassic, prophylitic, and phyllic alterations constitute the main alterations
and A, B, D types of vein occurred during the porphyry mineralization. Epithermal mineralization was mainly
produced in the intermediate-shallow part, superimposed upon the porphyry mineralization and characterized by
disseminated-vein pyrite, enargite, bornite, covellite, digenite, spionkopite, yarrowite, djurleite and other Cu-S
series minerals. Advanced argillic alteration is typical alteration with widely developed N type veins (kaolinite
or aluminum sulfide veins ). The diagenesis and mineralization of the Tiegelongnan deposit can be subdivided in-
to magmatic stage ( I ), magmatic hydrothermal stage (Il ) and supergene stage (Ill), according to characteristics
of alteration and mineralization as well as the crosscutting relationship of veins. The intrusion of diorite porphy-
ry occurred early (123 Ma), which represents the upper limit of magmatic activity. The granodiorite porphyry
(122~120 Ma) was the main ore-bearing intrusion, which had the closest relationship with mineralization. These
volcanic rocks, andesite or dacite, which erupted late (111 Ma) and covered the surface, are the products of post-
mineralization magmatism. Geochronologic studies show that the “*Ar-*Ar ages of potassic biotite and phyllic
sericite are (121.1+£0.5) Ma and (120.8+0.9) Ma respectively, consistent with Re-Os ages ((121.2+1.2) Ma) of
molybdenite formed during porphyry mineralization. *Ar-’Ar age of advanced argillic alunite is 117.9+1.6 Ma,
consistent with the Rb-Sr age ((117.5+1.8) Ma) of pyrite from epithermal mineralization. In summary, the ore-
forming process of the Tiegelongnan giant deposit can be divided into three stages: (D porphyry mineralization
(123~119 Ma), @ epithermal mineralization (118~117 Ma) and (3 cover and protection of volcanic rocks (111~
110 Ma).

Key words: geology , porphyry-HS epithermal, alteration, mineralization, Tiegelongnan, Tibet
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Fig. 1

1—Quaternary; 2—Upper Cretaceous Abushan Formation: conglomerate

Tectonic location (a) and regional geological map (b) of the Duolong ore concentration area(after Lin et al., 2017a)

and sand conglomerate; 3—Lower Cretaceous Meirigiecuo Formation:

andesite and dacite; 4—Middle-Lower Jurassic Sewa Formation: sandstone, siltstone; 5—Middle-Lower Jurassic Quse Formation: sandstone,

siltstone; 6—Upper Triassic Riganpeicuo Formation: limestone; 7

—Pillow basalt; 8—Gabbro; 9—Granite porphyry; 10—Quartz

diorite porphyry; 11—Granodiorite porphyry; 12—Alteration zone, 13—Geological boundary; 14—Unconformity;

15—Fault and its serial number; 16—Inferred fault and its serial number; 17—Controlled orebody area;

18—Ring structure from remote sensing; 19—Deposit location; 20—U-Pb/Re-Os dating age (Ma)

JS—IJinsha suture; BNS-Bangong Co—Nujiang suture; IYS—Indus-Yarlung zangbo suture; SIMB—Sanjiang metallogenic belt;

GDMB—Gangdise metallogenic belt; BNMB—Bangong Co-Nujiang metallogenic belt; NHMB—North Himalayan metallogenic belt
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Fig. 3 Petrology of igneous rocks in the Tiegelongnan deposit

a. Chlorite, epidote diorite porphyry(DP); b. Mafic microgranule enclaves (MME ?) in diorite porphyry and the late kaolinite vein; c. The contact

between granodiorite porphyry and wall rocks, and some small irregular sandstone breccias in the porphyry; d. Granodiorite porphyry;

e. Late granodiorite porphyry cementing the early granodiorite porphyry breccia, quartz-sulfide vein cutting the early pyrite vein;

f. Potassic granodiorite porphyry superimposed by the argillic alteration; g. Strong propylitic andesite breccias within the andesite porphyry;

h. Fine-grained andesite breccias and sandstone breccias in the contact zone between volcanic rocks and sedimentary rocks

Ss—Sandstone ; Hb—Hornblende ; PI—Plagioclase ; Py—Pyrite ; Q—Quartz ; Kao—Kaolinite
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Fig. 4 Alterations in the Tiegelongnan deposit

a. Biotite-anhydrite?-chalcopyrite vein in biotite hornfels; b. Different stages of quartz veins cut by the late quartz-pyrite-chalcopyrite vein in biotite

hornfels; c. Irregular chlorite and disseminated chalcopyrite and pyrite in the propylitic sandstone; d. Pyrite-chalcopyrite-hematite vein

with later phyllic halo and chlorite halo in the outer part in the propylitic diorite porphyry; e. Veinlet-disseminated pyrite, bornite,

covellite, digenite in the phyllic alteration; f. Quartz-pyrite vein and corrosion quartz phenocryst in the phyllic granodiorite

porphyry; g. Kaolinite-alunite vein cutting the pyrite vein in sandstone; h. Crusty alunite-pyrite vein in sandstone

Alu-Alunite; Anh-Anhydrite; Bio-Biotite; Bn-Bornite; Ccp—Chalcopyrite; Cv—Covellite; Dig—Digenite;

Eng—Enargite; Hem—Hematite; Kao—Kaolinte; Mol—Molybdenite; Py—Pyrite; Qq—Quartz
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Fig. 5 Vein features in the Tiegelongnan deposit

a. Barren quartz vein and quartz-anhydrite-molybdenite vein in granodiorite porphyry; b. Quartz vein in the contact between granodiorite porphyry

and hornfel sandstone; c. Quartz-pyrite-molybdenite-anhydrite vein in the granodiorite porphyry; d. Quartz-pyrite-molybdenite-anhydrite

vein in the granodiorite porphyry; e. Barren quartz vein (A vein) cut by the quartz-pyrite-molybdenite- anhydrite vein

in the sandstone; f. Pyrite vein (D vein) with minor quartz cutting the quartz-pyrite-bornite vein (B vein) in the sandstone;

g. Pyrite vein (D vein) reformed by the kaolinite vein (N vein); h. Alunite-kaolinite-pyrite vein

in the sandstone; i. Malachite-azurite vein and limonite veins in the sandstone

Alu—Alunite ; Anh—Anhydrite ; Azu—Azurite ; Bio—Biotite ; Bn—Bornite ; Ccp—Chalcopyrite ; Mal—Malachite ;

Mol—Molybdenite ; Kao—Kaolinite ; Kfs—K-feldspar; Lim—Limonite ; Py—Pyrite ; Q—Quartz
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Fig. 6 Important alterations and mineralizations in the Tiegelongnan deposit

a. Plagioclase and biotite phenocryst altered into fine-grain sericite and quartz, then cut by the kaolinite-alunite- pyrite- chalcpyrite- bornite-covellite

vein in granodiorite porphyry; b. Kaolinite-alunite vein in phyllic alteration zone of sandstone (crossed nicols); c. Early pyrite vein

and quartz-pyrite vein cut by the multi-stage alunite-enargite-bornite vein, with fine-grain quartz and molybdenite on the margin in phyllic

sandstone; d. Pyrite-enargite-bornite-chalcopyrite-digenite vein cut by the alunite-sulfide vein; e. Enargite-bornite-chalcopyrite in the

intergranular space of alunite, with anhedral texture; f. Kaolinte and concentric zone alunite in scanning electron microscope (SEM);

g. Coarse-grained alunite-enargite-pyrite vein filled with fine-grained alunite-pyrite-enargite-digenite- bornite vein (SEM);

h. Pyrite-enargite- bornite-digenite-chalcopyrite vein; i. Fissures of alunite-sulfide vein filled with kaolinite-alunite-bornite vein
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