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Abstract

The Tiegelong orefield is located in northwestern Duolong ore concentration area along westernern Bangong Co
_Nujiang River suture zone. In 2012 ~2013, Chinalco Resources Corporation found two superlarge copper_gold de—
posits of Rongna and Naruo in the Tiegelong orefield within an area of 5.5 km x 3 km, and increased mineral re—
sources by Cu 6.4027 x10° t, Au 136. 14 t and Ag 1780. 09 t. This paper deals with the geological setting, pros—
pecting indicators, spatial structures of orebodies, and 3D exploration models for Rongna and Naruo deposits. Re—

searches indicate that the two deposits are both hosted in altered (feldspathic_) quartz sandstone of the Middle Ju—
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rassic Sewa Formation, and have the following characteristics: (1) The Rongna deposit belongs to a porphyry_epi—
thermal system, and have two different stages of diorite_porphyry and granite_porphyry which control the layout of
orebodies. The pyrite_phyllic alteration forms the major mineralization zone; (2) The Naruo deposit shows distinct
characteristics in two different areas: in the northeastern area, the high_grade Cu_Au orebody is of the porphyritic
type, and the pyrite_phyllic alteration forms the major mineralization zone; in the southwestern area, the low_grade
Cu_Au orebody is of the cryptoexplosive breccia type, and the propylitization alteration forms the major mineraliza—
tion zone. Combined with significant geological exploration achievements recently obtained in the Tiegelong ore—
field, the authors gained some experience in the ore_prospecting work: On the basis of conducting three_dimension—
al geological modeling, carrying out alteration minerals interpretation and establishing alteration models, in combi-
nation with geophysical and geochemical data, researchers could conduct dynamic resource evaluation, which might
further guide metallogenic prediction and improve prospecting efficiency.
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Regional geological map of the Tiegelong ore concentration area ( modified after Su et al.
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Fig. 2 Geology and project layout of the Rongna Cu_Au deposit ( modified after Su et al. 2013)

Q—Quaternary eluvial and slope wash material; E;k—Brownish clay and gravel layers in the Upper Oligocene Kangtuo Formation; K, m*—Basalt in
the 3rd Member of the Lower Cretaceous Meirigiecuo Formation; K, m?—Andesite in the 2nd Member of the Lower Cretaceous Meirigiecuo Formation;
K, m'—Volcanic breccia and agglomerate in the 1st Member of the Lower Cretaceous Meirigiecuo Formation; J, 55> —3rd Member of the Lower-Middle
Jurassic Sewa Formation: grayish white altered ( feldspathic) quartz sandstone; J,,s*—2nd Member of the Lower-Middle Jurassic Sewa Formation:

altered quartz sandstone altered ( feldspathic) quartz sandstone interbedded with dark ray silty slate; ydm—Granodiorite porphyry
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Fig. 3 No. 04 vertical section in A-A” direction of the Rongna Cu_Au deposit
1—Granodiorite-porphyritic bodyi; 2—Granitic porphyry; 3—Altered ( feldspathic) quartz sandstone of the Sewa Formation;
4—Andesite of the Meirigiecuo Formation; 5—Copper orebody; 6—Drill hole
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Fig. 4 Geological map of the Naruo Cu-Au deposit ( modified after Jiang et al. 2014)

1—Early Cretaceous granodiorite-porphyry; 2—Hornfels; 3—Quaternary eluvial and slope wash material; 4—2nd Member of Lower-Middle Jurassic

strata: altered quartz sandstone altered ( feldspathic) quartz sandstone interbedded with dark gray silty slate; 5—Propylitization rock belt; 6—Argillic

zone; 7—Cryptoexplosion breccias; 8—Pyrite phyllic zone; 9—Buried granodiorite porphyry; 10—Fault; 11—Cu orebody; 12—Profile;
13—Exploration line; 14—Drill hole
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Fig. 5 B_B" vertical section in striking direction of the Rongna Cu_Au deposit

a. ; b. ;
; . « )
Fig. 6 Three_dimensional geological model of Rongna and Naruo Cu_Au deposits
a. Rongna granodiorite_porphyry and granitic_porphyry with andesite unconformably overlying porphyry bodies; b. Cryptoexplosive breccias and por—
phyry stocks well developed in the southwest portion of Naruo deposit; granitic_porphyry and andesitic porphyrite well developed in the northeast

portion. The surrounding rock is altered ( feldspathic) quartz sandstone
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1 ZK1604 N N
Table 1 Lithology alteration minerals and copper grades of Drill hole ZK1604 in the Rongna deposit

. Mi— 7 Hm— 7 Lm— 7 Po— ; Cp— 7 Ce— 7 Bn— ;o Tt— ; Dg—
Cv— ; Mol— ; Ch— ; Chl— ; Gy— ; Py— ; Si—
N o 400 m o o
400 m o (2)
7K4004 570 m. ZK3205 1010 m-. N N N N
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Table 2 Lithology alteration minerals and copper grades of Drill hole ZK1604 in the Rongna Cu_Au deposit

T Mi— ; Hm— 7 Lm— ; Po— ; Py— ; Cp— 7 Ce—
Dg— ; Cv— ; Cb— ; Chl— ; Gy— v Alu— ; Ep— ; Ms—

380 m. ZK1504 430 m. ZK2324 120 m-
ZK3116 100 m ; o
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Fig. 7 Rock samples and their microscopic photos of the Rongna Cu_Au deposit
a. Diorite veins penetrating granodiorite porphyry at 210 m depth of ZK1604 crossed nicols; b. Granodiorite porphyry phenocrysts at 240 m depth of
ZK1604 drill core specimens; c. Bornite ( leopard_like) chalcopyrite chalcocite and pyrite at 310m depth of ZK1604 reflective microscope; d.
Quartz phenocrysts within granite porphyry at 620 m depth of ZK1604 crossed nicols; e. UST quartz developed in granite porphyry at 620 m depth of
7ZK1604 crossed nicols; f. Digenite chalcocite bornite chalcopyrite at 700 m depth of ZK1604 reflective microscope; g. altered feldspar phenocrysts
within granodiorite porphyry at 430 m depth of ZK2404 crossed nicols; h. Hematite and limonite occurring in fissures on the footwall of
granodiorite porphyry at 500 m depth of ZK2404 reflective microscope

Hm—Hematite; Lm—Limonite; Cp—Chalcopyrite; Cc—Chalcocite; Bn—Bornite; Dg— Digenite; Py—Pyrite
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a. . b.

Fig. 8 Three-dimensional alteration belts of Rongna and Naruo Cu-Au deposits

a. Alteration belts of Rongna dominated by pyrite phyllic zones followed by propylitization zones; b. Alteration belts of Naruo

dominated by pyrite phyllic zones followed by propylitization zones with minor argillic zones

. b.

( 0.2%)

Fig. 9 Three-dimensional orebody models of Rongna and Naruo Cu-Au deposits ( with Cu 0.2% cutoff)

a. Orebody of Rongna characterized by a thick intact block which is open not only in east and south directions but also in the depth; b. Orebodies

characterized by noncontinuous branches in the southwestern part of Naruo; orebody as an intact thick block in the northeastern part of Naruo. The

orebodies of Naruo are still open in southwestern direction
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