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WU Lian-rong', ZHAI Jian-jun®, YU Can®, SHI Bao-sheng', LI Jin-lin>, YANG Dong?
1. Diging Nonferrous Metal Co., Ltd., Shangri-La 674400, Yunnan Province, China; 2. Yunnan Copper Mineral Exploration and Development Co., Ltd.,
Kunming 650051, China; 3. Kunming Prospecting Design Institute of China Nonferrous Metals Indusiry Co., Lid., Kunming 650051, China

Abstract: Pulang copper deposit is of a super-large porphyry type in the eastern Yidun island arc polymetallic ore belt
with frequent tectonic magmatic activities and significant superposition of fissure structure and ore forming-ore
controlling conditions. However, the research degree is weak. Based on the comprehensive study of tectonic petrography
of tunnels in Pulang copper orefield, combined with the regional metallogenic tectonic setting, the paper determines the
macroscopic characteristics of folds and faults, and analyzes the joints/fissures in the typical levels. The results show
that the mineralization of porphyry copper deposit during the closure of Paleo-Tethys Ocean is closely related to the Late
Triassic tectonic evolution and magmatic activity, with Pulang copper deposit formed in subduction orogeny stage. The
regional deep faults control the sedimentary formation and magmatite distribution in the orefield. The depositis is
generally occurred in the core of Pulang antiform. The secondary NEE- and NE-trending faults control the development
of ore-bearing porphyry and joints/fissures, while the ore/mineralized bodies occur at the junction of two groups of faults.

The tension joint-dominated compound joint system provides passage and storage space for ore-bearing hydrothermal
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fluid migration, diffusion and enrichment. The development degree of fissures is positively correlated with copper

mineralization. By studying the characteristics of magmatic intrusion-tectonic fissure system and ore-controlling rule in

the orefield, it is considered that the hydrothermal vein ore/mineralized bodies are strictly controlled by the reformation

and enrichment of tectonic and fissure system, and the site where fissure structure is well-developed is favorable target

for vein ore prospecting.

Key words: porphyry copper deposit; structure; ore forming-ore controlling condition; Late Triassic; Yunnan Province
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Fig. I Geotectonic location map of Pulang copper deposit
I—4 F i Bt (Yangtze block); II—T 7 - B ¥ 45 & 7 (Garze-Litang
junction zone); IT— X Z S 5NH7(Yidun island arc belt); TV—H1 I fft
Bt (Zhongzan microblock); V—4x VP VL4541 (Jinsha River junction
zone) ; VI—{Lik-4E PB4 4 7 (Jiangda-Weixi junction zone); VII—
B #l— % BERE B ( Changdu-Lanping block )5 VIII—= 3k l1-5t#t 11k 1L 3R
(Sandashan Mountain-Jinghong Mountain volcanic arc); X—/# 111 #1 £k
(Baoshan block); IX—ll ¥t V.45 & #f (Lancang River junction zone);
1— B9 (Yidun island arc belt); 2—3#7 42 04 457 (Cenozoic
Cu—Au belt); 3—H /= f{ 4 1 (Mesozoic basin); 44— AE AR 7 #
(Cenozoic basin); 5—4d #" JK (Cu deposit); 6—4Hi 4 # K (Cu-Mo
deposit); 7—4A4H K (Cu-Au deposit); S—&HHHR L 4R IR (Au-
Pb-Zn-Ag polymetallic deposit); DE T (Yulong Cu deposit); @5
Fiis 245" (Malasongduo Cu deposit) ; @ZFEHAZHH” ( Duoxiasongduo
Cu deposit); @THHAEHH (Mamupu Cu deposit) ; &L 45 (Beiya
Au deposit) ; @) FHiI4H4: W (Machangqing Cu-Mo-Au deposit) ; DMy
4 W (Habo Au deposit); @K %47 (Chang’an Au deposit) ; DT

i (Pulang Cu deposit)
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Fig. 2 Geological map of Pulang copper deposit
Q—2F VU Z vkt FEB AW (Quaternary glacial till and eluvium); Ty*?—
A2 —BeSE )2 (2nd layer of 2nd mem. of Tumugou fm.); Tss*'—
WA 4 — Be3—)2 (1st layer of 2nd mem. of Tumugou fm.); Ty —[&]
WA — Bt (1st mem. of Tumugou fm.); Soms—f HINK ) A (quartz
diorite porphyrite); ydm*—4E X [N K B %5 (granodiorite-porphyry);
moms—A1 I KB (quartz monzoporphyry); Sops—f1 JE N K B &
(quartz diorite porphyrite); nduS1— 1[N K & (monzodiorite) ; Hs—ff
% (4k )7 (hornstone/hornfelsic belt); ChEp— % 5 4k (propylitized
belt); SiSe—FEALAH AL (silicified-sericitized belt) ; KSi—Hfi fLFE
1bH7 (potassic-silicified belt); 1—WrZ4 (fault); 2—H A% F £k (alteration
boundary); 3—#A %5 (rock body number); 4—" {4 (orebody); 5—
HYEEW R (Pb-Zn orebody )
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Fig. 3 3D geological model of faults in Pulang copper orefield
1—F, WiJZ (F, fault); 2—F, B1JZ (F, fault) ; 3—F; WiR(F; fault) ; 4—F,
W) (F, fault) 5 5—Fs WiJ2 (Fs fault) ; 6— R (fracture zone)
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Table 1 Properties of major faults in Pulang copper orefield
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Fig. 4 Formation mechanism of structure in Pulang copper deposit
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Fig. 5 Microphotographs of joints/fissures in the composite porphyry bodies of Pulang copper orefield
a—AENKE AT R EFHHEXNLE (dense fissures in quartz diorite porphyrite); b—4iH" b A 2 — K IEA I E B (dense fissures in copper
mineralized quartz monzoporphyry); c—RAEATEINEEN 5L F 1) 3 41778 (joints developed in werthered quartz diorite porphyrite) ; d—4#f b33 — K BF
SRR R R TR 3 42U (fissures developed in potassic quartz monzoporphyry copper ore )
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Fig. 6 Statistical characteristics for ore-hosting fissures in No.

3720 level of Pulang copper orefield
a—24 %% 2 ] (fissure density ) ; b—Z24B0E ] [ (fissure strike); c—%¢
A 4341 ] (histogram distribution of fissure dip)
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Fig. 7 Vertical distribution of fissure-vein of Pulang copper

deposit in different stages
a— AL L B e A R ok A B Chigh-angle tensional quartz fissure
in the early stage of mineralization); b—fm i B 5K M A7 S —BE kA S4Bt
V125 BB B A7 S ik (high-angle tensional quartz-pyrite fissure cutting
through early-stage quartz vein); c—J80H" 3 [y B # 4 - #0km 2408, VI 58
THHRAT, B AT I BB UKL (chalcopyrite-pyrite fissure in the
main mineralization stage cutting through potash feldspar); d—F54E A7 -
T RAB, WS WY I FE R A FF R (fissure filled with quartz-
chalcopyrite, leaped and stretched by later shearing); e—J#" B [ B 58
HL e A B, BRI T S A G- B LB (chloritefilled
fissure in the late mineralization stage leaping the fissure with mineralized

quartz-pyrite )
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Fig. 8 Structural characteristics of composite rock body in Pulang copper deposit
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