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Fig.1 Tectonic location of the Zhongdian island—arc belt

I=Yulong copper deposit;2—Malasongduo copper deposit;3—Duoxiasongduo copper deposit;4—Mamupu copper deposit 5—Beiya gold deposit;

6—Machangqing copper—molybdenum—gold deposit; 7—Habu gold deposit; 8—Chang’an gold deposit; 9—Pulang copper deposit
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Fig.2 Geological map of the Pulang copper district

—Quaternary deposits; Tst*>>—2nd layer of the 2nd Member of the Tumugou Formation ; T5#> '—First layer of the 2nd Member of the Tumugou
ry dep 'y g Ly g

Formation ; T¢'—First Member of the Tumugou Formation ;8ous'—quartz diorite porphyrite ;80us' —quartz diorite porphyrite (dike); noms'—quartz

monzodiorite porphyry;y87s*(?)—granodiorite—porphyry ; nd75' —monzodiorite porphyrite ; ChEp—propylitic alteration ; Hs—hornfelsic alteration zone;

SiSe—silicic—phyllic alteration zone ; KSi—potassic—silicic alteration zone. 1—Measured geological boundary; 2—Measured alteration zone boundary;

3—Orebody and its number; 4—Attitude of strata
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Fig.3 Alkalinity plot for rock that related to Pulang deposit area
A—Calcic—alkaline; B—Alkaline; C—Peralkaline
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Fig4 A—C-F diagram of intrusive rocks in the Pulang ore district
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Fig.5 REE distribution patterns for intermediate—acid porphyry in

the Pulang ore district (after Boynton, 1984)
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Fig.6  REE distribution patterns for acid porphyry in the
Pulang ore district (after Boynton, 1984)
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Fig.7 Exploration profile No. 0 of the Pulang copper district

Q—Quaternary ;ors'—quartz monzodiorite porphyry ;80u,' —quartz diorite porphyrite dike;00us'—quartz diorite porphyrite ;

875’ (?)—granodiorite porphyry; ChEp—propylitic alteration zone ; Hs—hornfelsic alteration zone;SiSe—silicic—phyllic alteration zone ; KSi—potassic—silicic

alteration zone. 1—Industrial orebody;2—Low—grade orebody;3—Borehole and its number

0.50%, AEFEAN, FEAETTR AL Au 0.06~0.87 g/t, -3
0.18g/t;Ag 0.34~3.93 g/t, -2 1.27 g/t; Mo 0.001%~0.013%, T
70.004%;S 0.26%~4.79% ,F-34 1.25%; Pt 0.94x10°~1.90x107,
I 1.34x107;Pd 2.20%10~14.00x107, F3 4.95x107, H R
H B R IR A B 200 7 ¢, BN AR TIIN B U 40007 ¢,

HoA i R B — A 170~800 m, )& 3.70~28.33m, & Cu
0.21%~0.89%., H i i i |

32 FARE
321 HBHRRS

W AL B A3 A 0 55 il A 25 A 1 AR Ay
XA, B A P SI0, & R T I AR W A
ALO; & 1 FE AR Fe,O, 193 i 8 &, FeO A1 FT FE AR ,MgO |
CaO WA Na,O KO XTI AR /N 37 & A0 3 % | ik
TR B B R A, AT A E A T Cu 5 b AR
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Table 1 Chemical compositions and parameters of different types of copper—bearing porphyry (ore) in the Pulang

porphyry copper deposit

Cu/% FEREL FH Cw/% Si0, Ti0:  ALO;  Fe:0:  FeO MnO MgO Ca0 Na:0)
<0.10 13 0.017 63.40 0.80 14.80 1.25 2.72 0.07 3.19 3.60 3.33
0.10 ~ 0.40 6 0.235 66.72 0.59 13.96 1.02 2.56 0.03 2.50 2.40 2.94
>0.40 5 0.652 68.78 0.56 13.17 1.24 1.98 0.02 1.71 1.31 1.91

K:0  ALOs CaO Na,O K0 Fe.05 FeO+MnO+CaO .

Cu% KO P.Os KO0+Na.,0O NasO E ﬁijﬁ W Eﬁﬁ % ﬁjﬁ E ﬁﬁi FeO+MnO+Ca0 o P.0s+MnO+TiO;
<0.10 345 040 6.78 1.21 1.50 0.33 0.33 0.34 0.13 6.39 1181.60 1.27
0.10~040 4.48 0.38 7.42 1.65 1.41 0.26 0.30 0.45 0.10 5.11 27.80 1.00
>040 624 037 8.14 4.56 1.40 0.13 0.20 0.67 0.13 3.31 5.60 0.95
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Table 2 Contents of K,0, Na,O, Cu in various alteration
zones of copper—bearing porphyries in the Pulang

porphyry copper deposit

oA A FREREL Ki0/% Na0/% (K:0+Na0 ) /% K0/NaO Cu/%

PeEAAT 5 624 191 8.14 456 065
YA 3 558 245 8.02 229 034
(REfERE k) 3 339 343 6.82 .01 013
FEEAEE 13 345 333 6.78 121 0017

SRTEME LR GBI LEL, FAHRE G5 Cu i
T _EEAS, A S T R CO\W\Sn\Bi\Mo\HgJEmE
FEIAR /N 5 Tl BER ZE PEFL T, X SR T AR R 8 A
K FEE Ca, U ATEAHMN Au Ag A H A A R T
2R, AEMA B RN, H& 8 A<0.1%.Zn 0.047% .
MgO 2.60%. & 0 BEA A1 25 A A AL RE | Fe il & R
A, 01 3 4B (% 1), MiZRID T LA L B 0 10 3 B2 Y
458 FeO+MnO+CaO H 6.39% FFEE 3.31%, 1ME 541
B2 M 1181.60 FEE 27.80, FFEE 560, CaO Na,O Al
K0 73515 CaO+Na,O+K,0 (Ll ) 1) He A8 1 A2 AL FLAE 2
Bt & A4 AL 19 B SR | CaO A Na,O 5 S B8(E (9 HE (8 T B | 1
KO 5 B AE W FLAE W LT, POsAMnO+TiO, 2 Fifi 75 4
A 1o 1 SR T 32 B 0B 0 BRI 5 B RN R A A
B8 A5 & B T MR T R AR | R R 0 o JT A B R A
Al TS BUR UL E . KO \Na,O ,Cu FEMAE 1™ {3 A2
(R 2) T LA LRI B AR DL Cu 5 KO RI KR
B XS e FTR B[R 41 2% 5 AT 06, PhASE AR
PR A B A AR R A R I A A R o AR 2 B T
W50 e FH N i ) ) 4 J a4k T SR ok, 4B
AT T ARG, A T AR PR AR T A e i |
FH T3 R BE B AR AT A 8 Kt 46 Js B AL o T, 7E U
R, &R A UL M e A A E R A o b
Ak, I 1 2R e Ak B B Ak ek AL B A A R AT (H A
WP AR P TR PR e AR = B, A AR
R, Na,O BB W 1T H | 38 K,O/Na,O IH
Fhim  MEATRE, B b B b TR SRR

KSR TR JBRG E)  K,O REJE  Na,O B A K | il 3
WA A Z AR R,O & i 0 ) 25 B ARG, 47 1k i J32 o s 5
TREZ

W R AR S R LT R A R R R R 5ok
TALR A AR H B+ S A B R R b TR R 2 W
R o WO A HE A A R R

WA PR R A S E e A 14 B0 kA
WA 16 F, K& ma-wa iy Sy BRTER ik
FRERS, WKy LARERR R R 8 WA B IR R 28 R 625 I
AAbZE, X EWRT Y LR 3 RO FLAE A A R
R B

ALY, BT (CuFeS,) . BEHIA" (CusFeS,) . ¥
Cu,CusS.S) . Wi B ¥ ™ (FesSo~Fe Sy) . ¥ Bk W™ (FeSy) . 7 45 0
PbS)  ME 41 " (MoS,) , S8 BB 07 (7 )5, kR . FLE A
Cw,CO,(OH),), 7 it A1, AL . BB W (Fe,O,) , A B A"
Fe,0y) . 1 8™ (Fe,O5.nH,O) KB H (FeO.TiO,) A1 3, H A
TTE . ARSE (A, BRI AKAE kA MmNa K
a Bal Bab gilen A a BSNA M B
A WRRERS B IKCA S
322 B & PARN R AR B A A A

WX LAGRAL ™ 2 | JRi 3B WA A i i A IR G0, 0
A £ i O R E WA T AT R i A T B A
W AW A IR A AR AR A AN R B AT e K
A A AL B AR R A A AT B i 1 A ) TR AR S S
BT A TP ELRR A 0.15% , W B AL 0.39% , 45 A Ak
il 1.06% B ALY 55 98.40% ., FALW A7 JC R WA T
fLEamh,

7 TP A 32 A PR R A TR B R T A A
— W A B IN AR B AR B DN R R S AR
A ATTE 0.20%~1.20%,

323 F B WAEAR B0 IKAIRE R T A

T AP E A5 EBA A Ag 5, SHIAT —E A
KM A I R B R F 0.73.0.64,

WA 42 0.06~0.87 g/t 73 0.18 g/t, &0 5] HR4E
VEA IR AL, BRALD A RO T A 4 2.20 g/c, IITBCR
25.30%, 4 SHAHC R A 073, VUG SHOCR I W, 5 A
1:20 J5 KPR AR X R A EA WA AR S &
ARG, PILHE 4 FEAATAY T, AT LA RSN

(
(
(
(

#*3 1EIAF MM Re.Os B 2 RIEXF IS

Table 3 Contents of Re and Os in molybdenite samples and model ages

i Tohgis K/ Re/10° Re/10” *0s/107 A AW /Ma (25)
0301113-20 PL2-1-1  0.00534 379.3(4.0) 238425  860.8(6.9) 216.33.5
0301113-21 PL2-1-2  0.00548 332.5(4.4) 209.02.8)  738.5(6.1) 211.743.8
0301113-24 PL2-1-3  0.00305 239.8(2.2) 150.7(1.4)  534.8(6.2) 212.63.7
0301113-23 PL2-2  0.00655 322.4(3.9) 202.6(2.4)  715.1(5.7) 211.443.6

TE ¢ b [ G0 5 S 36 00 s e kb 22 T8 SCAR SEE 5 S A B RO F R I E B 22 20).
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F 4 LEABLERE IR K-Ar FEEHES
Table 4 K/Ar age data in the Pulang porphyry copper deposit

SRAFEHLI, FE S MEXTFH K/% Arag(F ) CAnal% FHEAEW (Els, Ma)
KHT1(FH A 1k71) PL1-1-Bi Bk 5.91 2.525E-9 95.44 230.9+2.2
R BRIz PL8-3-Bi B 6.77 2.767E-9 97.46 221.542.0
PL9-1-Or A 9.13 3.042E-9 95.81 182.5%1.8
KT1 # A _
PL9-1-Bi B 7.03 2.901E-9 96.85 223542.1
KT5 7k PL15-3-Bi B 6.24 2.721E-9 94.24 235.442.4

JERWAF, 54 &8 0.34~3.93 g/¢, 1 1.27 g/, TR MR
TR LB AR, B AT, ARTE B D A E
110 g/t AR VO 030 AR | B3 AL 4 A ARS8 o 7 o 4R
i B 46.20 g/t, TR 32.11%,, BT J3 MAE SO A0 rp 52258
FE IR AETE 0 AR A DA A AR 3 ALK
324 HEUALSGRAKREB S A 44T

HEMNSAM B AR B AT R WIS 5
HIRAFRE R, W o & E WAL, T & As
0.13%; % FAT 1 A WA S 079 AR R0 A 2 90 #4k 2 240 b7
B i i g R, A AR <0.01% . AR T Th & EE
0.15% ; IR0 11 Z 0 R AL F 20 Wy Kt 0 i 50 i ) o A p
FAAALEE 0.23%~2.74% , T34 1.84% , HiAE 7 b & S AL B <0.5%
3.3 HALH HiE

HRAE T 1 b &4 R KON SRR WAk
ERAEA DIV A EAE S AW e (B AW P A T
1G5 K ANFA GER T RART DY A 2 o DL TR R S5
MR MR H

W ARG — R R AR AT A DL A Dk R SR i
2, LUK Ry IR Y R R R IR A A DR A B DR A
S SR 358 DL B, AT A ik — R A 3
34 HHMEERE

YRR AN B T A M, X EZH 3wl s,
B — R — A S JE A B Bk
W KA R A WA BT A SR R AN TR
AT A R R K — A - R A b
A MR T IR G, &RTYE SR i
B LS R AR MR AR . BT RO K A
BB WY - - KA-AE-BaHA5 0TS
PR AR R | 4 Jm Ak P B R A AT
UL,
35 FAXIMRBE
351 B AER

WX 1 H RSB fT B RFR A A B AL XAE KT1 -
PR B TG B A D A R AR AE S B — R

TR 10~40m, SR AW S AN | 25 i =
B R AR A A T Ik R A 7 R AE
S AL A R T T O o A R I Y ) AT B I OB RS E 114 Bk
MR RS  , IRG WA TR Z T A Z b oAtk
HER AW AW RN, s 5 £ 5 5% K
O ORI 8 A0 W o T BT R Bk W
v Iy,

FEH A A RAURE 7 Tl 8 R AT &) 4 201 4
TR 798 K BESRUR T A A S N KBy A B A A
B DN B AR A R R R T,

A A A B IR i 0 X Tk Ry
A (A TR DU O AR AR A AR B BT AR A |
TG A E TR S A A R
B HL AR A Ay AT (T OT R DU Oy RO Y B AR
G R B EA AL AR 4

WA G ETRE A S G L) Tl S L S A
(RIRPEIE 737 e R O AR (VR A S i N = O N (R VR IR &
SN 2 4T DR A S N R
36 EIERXA

WRES I A A K ARNKE S R
N B M S f o, T00 JRCAR L B35 A b, 0 R 5 00
DA A A A e | SR R T A o W R AR R
T Cu 0.01%~0.19%, F3 0.08%,, Jf 2 525500 BER™
TR de T AL Jer BTG, & Cu 0.05%~0.19%,
3.7 TERKE
3.7.1 AR FALF A

TR AR AT AR KB AT A Th A
BRI It A R A UL 45 SR TR A TR TE 200°C~300°C, T 4F
T A 0 — A K3 — R E S 158°C, LW i
FE R 150°C~300°C",,

AL 3 AR A KT 07 O & 0 58 0™ — 1 3 40 ik
ZHEAL R A KBRS TR Re YRe WOs il
Re Os BT (20) W3R 3 FEBTZAF IR (21343 .8)Ma, Bk T
KT1 8RS R R ¥Rk WA EH ™ 7™ | kA5 A IR AR
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EOVERR AT 00 B A A T A 1 AR A | SR AR AR AL AR (P -
1) = AL TR (PLO—1 A1 PL15—3) FUAR & 7 A 14 (PL8—3) Y
FERPEAT K—Ar MAE (£ 4), 85 R BoR | 55K BEA My 5%
F BT E TR #h 1k (OB = Bl Ab) B 58 5 A Dl AR JL T IR B 58 B, 1 3l
e B R BH (235.4£2.4)Ma~(221.5+2.0)Ma, I 5 F KT1 & {&
HEEHT™ Re—Os 4F I8 (213+3.8)Ma,, X 2L 4F 45 2 ] LAAG 31 B
ARSI SR | S AR A AT 0 Tk S5 Tk sl 400 T ik 2 00 T L
T A8 TR B B A - B B P,
XFKTL W R BAT KA (PLO-1 On) MFLRERBE L H
(182.5+1.8)Ma, M [a] — £ il 1 52 = B (PLO—1 Bi) 4F #% (223.5+
2.1)Ma i 41 Ma, BARRAEHE & X A R G HFFLLIE 40 Ma
Z ARRT LU R 02 BB 07 7E 223.5~182.5 Ma Z
[ 28 05 T A5 1k — W I AR T 8l e 25 B TE] 5 4 10 #0800 2y
Xof T HASE A (14 B 5 40 (9 B2 A R A R 1 T AR IE 2 R R
TR BB S A A5 DA B4 TR TR 22—
372 A AR A B R B R R B A

WA B, T Re—Os I 4F Tk BE A K K—Ar
DU AR B | K BB 2 B ek Tk Ak (R 2 BRI 7 1)
B AR B E VR RIS SRR (235.442.4)
Ma~(221.5+2.0)Ma, £1 3 — ¥ 505 By BC IR EH T Re—Os 4R 12
RELH (213£3.8)Mal, W2 43 AHIT | 5 WIBE A 5 B IR 149 5L
TAER TS A, (A 0 IR 8 K K—Ar 45 % 5 7R A
5 3 2 75 20 5 (182.5+1.8)Ma, % W] 5 BE & 5 4 A7 ¢ 19 O T
ik 40 Ma ZA

MRG0 X0 RO P Al & " AR AE 5™ 46 B 191 v T %)
O3 (V) ARG L AR LR TE & & R A K
ST IER , ERAKS S | B lHA KNI L m ok
11, SEEAETE R S B - R A -2 B m el s, ()%
E8 g O R I T BN (N R U e o T
H X AP R A PR B, ol 30 el 2040 s TR BIRTR 4
K3 ANTI B, OB R B, FEREA RN AR
B8 A -2 R AL AL G QP IR B B 7E B iR N B
A Y0 BB Jm ALY A A IR B B A sEs , oA
AR A R - TR AL A AR R R A
(3)RAEW KT R PGB | g A< AR BT 07 4 v A 3R A= 4B )
SREN B A JE U R T BT R A Al AR Bk
W LA A (Cu,CO(OH),) ; AL TR 10~40 m , E AL 4 5
GY RIS A S R AR A A Ao AR v T R R R TR A
W, B OB TR R A 440
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Geological characteristics of the Pulang porphyry copper deposit, Yunnan

FAN Yu-hua, LI Wen-chang

(1. Yunnan Institute of Geological Survey,Dali 671000, Yunnan, China)

Abstract: The Pulang porphyry copper deposit is located on the eastern margin of the Dege —Zhongdian block
on the western side of the Garze—Litang junction zone, in the southern segment of the Indosinian Yidun—Zhong-
dian island—arc belt. The strata of the copper district are the Upper Triassic Tumugou Formation, and there
mainly outcrops the Indosinian Pulang composite intermediate—acid porphyry. Structural fissures are well devel-
oped and rocks are strongly altered, showing typical “porphyry type” alteration zoning with intense silicic alter-
ation zone — silicic—potassic alteration zone — phyllic alteration zone — propylitic alteration zone from the cen-
ter outward. Magmatic rocks, strata emplaced by magma, hydrothermal alteration and structural space for hy-
drothermal fluid transport and deposition of ore substances controlled the occurrence of this deposit. The miner-
alization occurred in the Pulang composite porphyry and mineralization and alteration occur in company. A
pipe —shaped orebody composed of veinlet —disseminated ores formed in the center of the intrusion and vein—
shaped orebodies formed at edges of the intrusion. The dominant ore element of the deposit is copper, with
many subordinate useful components such as gold, silver, molybdenum, palladium and sulfur. The deposit reaches
the superlarge size.

Key words: porphyry copper deposit; geological characteristics ; Pulang

About the first author: FAN Yu—hua,male,born in 1965,senior engineer,mainly engages in mineral prospect-

ing and evaluation ; E—mail : kes@vip.sina.com.



