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Fig.1 Regional tectonic location (a) and geological map (b) of the Hongshan Cu-polymetallic district, northwestern
Yunnan (The figure 1b is revised after the geological map of the Hongshan district in scale of 1:1000 finished by the

7 geological survey team of Yunnan Bureau of Geology and Mineral Resources in 1971)
O—RIMUBR;Q—SVILESH  @—WRIESH  O—RILEAT:O—AWHBH:O—HA—BEFLET. 1-HTFRE2—2
—RFMB 3R MR 44— KIR W A i 5 S AW 6 —HI XA T E DR R 8—H AR Cu H; 09— 58 Cu-
Mo # ;10— B AR Co-Au H 5 11— FEE A i 12— HZERBT K 13— W8T K U BEEBV K 15— =B ZAMEFERE;16—=
BRMEFAREE ;17 —ME: 18— RE; 19— FHRERBNE 20— ST ARK SRS 21— WKEBH 22— Z 7R 23— B EF=R;
24— RS 26— HHT REME;26—FEHABMNE
(D—Rongmenshan thrust fault; @—Jinshajiang suture; @—Langchangjian suture; @—Nujiang suture; G—Red river shear zone; ®—
Gangzi—Litang suture. 1—Yangzi plate; 2—Lanping—Shimao block; 3—Baoshan block; 4—regional fault; 5-—suture; 6—Triassic porphyry;
7—Tertiary porphyry; 8—porphyritic Cu deposit; 9—porphyritic Cu-Mo deposit; 10—porphyritic Cu-Au deposit; 11-—porphyritic Au deposit;
12—Cu-polymetallic deposit; 13—Pb-Zn deposit; 14— Ag-polymetallic deposit; 15—Triassic slate of Qugashi Formation; 16—Triassic marble of
Qugashi Formation; 17—hornfels; 18—skarn; 19—Fe-bearing calcareous siliceous rocks; 20—Ore-bearing vein and numbering; 21-—dioritic
porphyry; 22—attitude of bedding; 23—attitude of fault; 24-—numbering of ore belts; 25—Ilocation of molybdenite specimen; 26—location of
profiles A-B in figure 2a
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Fig. 2 Geological profile A-B (location shown in Fig. 1) (a) and local enlarging photographs (b, ¢, d, e and )
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(a), (b)—Showing vent structure, channel quartz vein, calcareous siliceous rocks andtheir contact relation to magnetite and pyrrhotite bodies; (c)--
showing that thevertical marble were unconformably overlain by the slower angle brown Fe-polymetal-bearing calcareous siliceous rocks, there are not
any alteration and mineralization in these marble; (d)-—showing attitude of quartz vein and some silicated relicts; (e)—showing laminar bedding
structure of calcareous siliceous rocks; (f)—showing bedding structure in a thinner section. 1—Fe-bearing calcareous siliceous rocks; 2—hornfels;
3—marble; 4- garnet skarn; 5—siliceous hornfels; 6 --Cu-bearing magnetite and pyrrhotite ore body; 7—Cu-rich magnetite and pyrrhotite ore

body; 8—quartz vein; 9—location of molybdenite specimen
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Fig. 3 Photographs showing quartz veins with Chalcopyrite (a and b) and distribution of

sulfide in quartz vein (c and d) in the Hongshan Cu-polymetallic deposit
(O—BEETEPRHERT GREK VORBHETERRS A TAEK SR BRI RS RO A b BEFY REPE
W OREMBSRETEMK: O—AXERATWEAT SRET MR (O 8 REKAEF N EET . BET EED 047 11T
(a)—Chalcopyrite quartz vein in pyrrhotite ore body, some massive chalcopyrite veins are presented within quartz vein and along contact zones
between the quartz vein and country pyrrhotite ore; (b)~—chalcopyrite quartz veins and chalcopyrite veins in diopside skarn; (c)—chalcopyrite

and bornite networks in quartz vein; (d)—distribution of pyrite, chalcopyrite and molybdenite in quartz

WifR 60°~90°, H—BRME. FXEMEAF 3 M FAHSEET KRS, 2 BR-BH R, CK17-4
H/DTF 30 m B A MMM ER G2 “RBEEAHK,  FL7E 250~350 m W R It 11 BEE . BE
ERERYAN 216Ma(2 5 Rb-Sr R ER) (. —BHUEEARN0m. FRIFELELS S
MR 7R, 1990) A K LW RHME  AHAEL BWH—NMKY 1.5 kn T 0.8 km #



1426 R

Eird 2006 4E

YRE MR AEFTEREHBEEES -BGUE
SERMTANFLENAEF ALY REZ RN
RO KREAEMT A HEE"ETHAED.H
GF BTE I R IR A A 4 A, TR 43 B T AR RS
fbE, AT RE MR RR Y RE (A R R L i
FEBA,197D) . F K T E S NNW Jy (4], S 1 o

L7 KA Cu-Pb-Zn-Mo-W Z£ B H K, =
B R RS -E B 1971 FR ML LB X B
BIREETHENER 23. 193 70 45 11086t 5%
14176t 46 5759t 43 193t " X KT K 20 R4, &
HTFFXPIHAH I L0, NAVSAFHF E
1b),

TEREBRAY FENEEYT HESEYT K
BE ST, WAAE O BINED . F AT R,
B ST AT . 7 AR UICR R F R
W% ,2003), RIEFIIZERTEPE LI L
AR RFEEBRHETR.GBERT A,

3 EHRASEEE S A A S BKARAE

SHERBERAEN-ESRET . BEEAMTT
MOMERE SOESBETMELBE;5EE
BEAAT L. I IEH—, 5 7R 8 A 3K
wHY A FBRERATRAERYE ARSI
FrRELHKEE SV FEMBKRY -#E
Bythz b, 5TFTRAKEBAE. Y FEMBET-RE
By ihZEREER, AR TROBBKY -REKT
AT WHE(E 2a,b 5 ) HUBERETRA
HBEBEONERE AEBEAEHR, ZEEER
BCENEEEEFRE EAWNAR L mm, YR E
AN, MR, ARBEAERBEY & BAANE
Z(@®2e 5D, ENENEATRET SERE,
0%, MR EREEE, HP Cuo 2005~
0.58% Mo 0. 005%~0.01%.

XAk RS m R A, A S
B ] — B PR B, AL b 2 R Bk AR KA
—,KEF0.20~2 m K 10 KK F 400 LK, Hp
Kf}%jﬁﬂ: 100 m H‘J’E%Hﬂ(;ﬁ 6 %%(Cllv%sqy(h »s 5
qe) (B 1b) s/ BE KA & KA ILE B A 1R 55
Bik(E 2 AR EH R ROEKD IFHE
R E R S AL DL R AR BRI AL
Yy (B 2d) . A PRAETRERAS 48 AR A, L) 40 fhk 70 40 0
kA E (E 3a 5 b); BOR BT MR T 14 2 B
B A R IR 43 A T A 35 ik 5 R A B B A B 2R Bk

P 3a,b 5. BAMFAZE BT KEHT KK
FEYT AR, BET MRS AE B
L IFFREA SRR FEUMESRT T RS RESE,
RALIWT XERTHRNERGE TS FE, KBE
HAEKAX.

XA PR R G S R R A A A
43 AR RE SIO, WK TE 3 7 ) ) i E A 5 BT
Mo BRATESE A-BIE 22) WE T — N FEPK 545
R RE A A S S B MG (B 2b) , ZME R RE R
HRAEBRA— B O E, B — R E R
AR T SR EEEAGRKMEE. N SR
FRAEME LS ERFURI AN AR RA
. XA R FE 20~30 em, B 0 5 4MU A 3
ik 25 Bty 2 G, 5 S Bk Ak 25 il 20 B TR A 3R
Jik7E 3 #th 3R B 43 L5 4y 3% BT BB 5 44 B R DU AR R
W 37 T RO TE LA S5, WAL LA X 45 R RE IR A AR
B EATRERL R R S SRS A,

4 FU AR AR AR SR
HE X

TILRZE B RS ARKHARRER
AN R BB HLRRCR B SR A s PR B ER
ARBR B ERA, K 1~1.4 mm, 5 0. 4~0. 6
mm, H K § AT F A 5K S A 25 Bk a4k 48 Ik
E 1) HE B 5 RR A BB — /N T 400pm, UKL
SRR ;TR ERCRE R BEERE R, KA
T2 2k (F da) . A5 TR ISR IME BTE 5L
W EES AR AR RS A R,

ETARRRBBEERRE, FES M TER
R B BUR Rk A Rk — g R AR A S UL .
RAEERERERE>EREQEEMREGE
B AR ESEREER WEEEE IBEPHE
MEK FESE GEERETE T URRKNEZHEE
Bk, GEERKN—K 6~20pm, N FH| ] iK 50um,
HibwAdmE ks 2 LR RE RS, SR EK
EKBASBOER(E 25 b);FEOEKLEE
B EBR PRSI S A (B 40, FEAGEK
PRAMEE REBER SBRCEKNEZHEE
A 3k A Bl G (1B Ao U B 30 S 8 44 O 8 B i 14, BB
R S kB S A AR A s B A (R AR R, —
BEBRAREPRERSHBEREIEH RS,
AEAFEETAERMIRRES (B 40, 2104
EREMERE | S B KBS | AT FRE
AREFRA KM M imEE T EEKTNRA S M



%93

o MLIE S VAL LT I B (R KBS B Cu-Mo IR RG RHE & M KM B X 1427

(F 4d) , BB KA 15 il R ER 5 € 16 %
AT ERES W EERREREE TARBAK
K PRBENHEAN.BRERES EALGEEZ T E
HFAEF R KRB EER, Bla B0 &
HPREaEAERERYE 20 T 2R &R
FERSHWEER.

XHRAGEKHY —REN T 250~410C,
E4E 310~320°C (B 5, H , B ER K A A2
1A g 8 — 18 AR ST K, A F 250~320C 2 )5 &
TTYEHEEKNY —RBESHEEEET .
F 310~330CZE; RBMBEEKT AT B LES
) (SR /AR >40 ) K —RER® .4 T 350~
402°CZ M,

FEAOBERYIGHaER HPZHERK

BIEL AT 29 % ~36% Z 8], S A 2 R 19 £h B 4
F 4. 5%~12. 5% Z 8. AW BEREEESER,
—BAF 1. FASERELESREANR ST
HTRART ROEERBE-SLEMELENI /AKX
s H I (B 6D,

RiREEERNLERS SFEMESTESERGR
DEH.O REGEKNSMHEBS L HO AEF
Bk 5%, 808 CO, i CH, . mENGLE
CO, #1 CH, M/KIER A OQRIEE&HE T ClL
SO, M F,E&MET Nat . K".Ca’t 5 Mg** ;@ #
& HS042-1 5 8¢ 5 HS043-4 i 5 R £ (Si0,) & [
RLE (SO BIH 10. 47%:5 11. 92%,, F % F
— IR E 2 320°CHE , W XF BL A B MAOK 8 R R AL R
(8O 4Bl H3. 76%:55. 20%0 ;s DFE FHHS042-1

B4 Ss RED 63K E T RARG R R
Fig. 4 Distribution of fluid inclusions in quartz in the ore-bearing quartz veins in the Hongshan district
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(a)—showing flattened quartz and elongated quartz and some arc-like fluid inclusion zones; (b)—showing line oriented fluid inclusions; (c)—

showing coexisting of 4 type fluid inclusions; (d)—showing flattening and orientation of inclusions. IB—inclusion belt; V—vapor inclusion;

L—Tliquid inclusion; S—solid inclusion
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Fig. 5 Temperature-frequence diagram for fluid
inclusions in quartz in the ore-bearing quartz

veins in the Hongshan district
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Fig. 6 Temperature-salinity relationship of
fluid inclusions from the ore-bearing quartz vein
in the Hongshan district (after Lu et al. , 2004)
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1—Distribution domain for fluid inclusions from porphyritic
deposits; 2—Plots of the fluid inclusion from the ore-bearing quartz

veins in the Hongshan district
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Table 1 Chemical composition and isotopic data of fluid
inclusion from the ore-bearing quartz vein

in the Hongshan district

BEEAHETHNER /)
BRmE F CL | SOy | Na* | Kt |Mg?* | Ca?t
HS042-1| 7.08 | 26.5 | 10.1 | 13.8 | 8.40 | 0.06 | 3.90
HS043-4| 6.25 | 24.0 | 3.06 | 13.0 | 7.20 | 4.08 | 0.11
SAAHTE R (mol %)
CHy | HFO | Np | CHe | HoS | Ar | CO;

HS042-1| 1. 227 |95.093| 0. 288 — — - 3.392

HS043-4] 1. 335 [94. 899 — — 0.035 — 3.731
BRI AR ME AEERE R

580 | 680 | 6D snow/sLap oD SBC | o13C

(%) | (%) (%o G5) | GB) | (%)

HS042-1] 10. 47 | 0. 006 —83.15 0.065 | 0.92 | 0.015

HS043-4( 11. 92 | 0. 004 —89.75 0.023 | —6.23] 0.032
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Table 2 Re-Os isotopic data of molybdenite from the ore-bearing quartz vein in the Hongshan deposit

R R LT T TEEE | THER e | wen | ma
= & e (& (ng/g) (dRe) 80s187 (Ma) dage
(ng/g) (ng/g) (ng/g)
HS042-1 qs #h3E 050628-8 | 0.00208 26018 212 0. 201 0. 087 20.57 0.15 75. 46 0. 89
HS043-1| q. Hb3% 050628-9 | 0.00248 18174 156 0.501 0.072 14.52 0.13 76. 25 1. 00
HS043-2| q¢ #15 |050628-10| 0.00434 25786 190 0.227 0.019 21.10 0.58 78.10 2.26
HS043-3| q; #13% [050628-11| 0.04017 16025 127 0.116 0.012 12.98 0.10 77.29 0.91
HS043-4] qs HTiE | 050628-12| 0.01067 64334 477 1. 318 0. 047 52.14 0. 38 77. 35 0. 87
HS043-5 q. JTiE |050628-13| 0.01067 40591 325 0.179 0. 046 32.69 0.26 76. 85 0.93
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Fig. 7 Re-Os isochron of molybdenite from the ore

-bearing quartz vein in the Hongshan district
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Fig. 8 Textural model of the Hongshan Cu-polymetallic deposit
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1—Triassic slate of Qugashi Formation; 2—Triassic marble of Qugashi Formation; 3—hornfels; 4—garnet skarn; skarn-type Cu-bearing

magnetite and pyrrhotite ore belt and corresponding number; 5—Triassic quartz-feldspar porphyry; 6—dioritic porphyry; 7-—Fe-bearing

calcareous siliceous rocks; 8—spring-fed lake; 9—vent structure; 10—ore-bearing quartz vein; 11—ore-bearing quartz networks; 12—

disseminated mineralization within granitic porphyry; 13—skarn-type Pb-Zn polymetallic ore body; 14—layered Pb-Zn ores formed in some karst

caves; 15-—granitic porphyry; 16—migrating direction of ore-forming fluids in the granitic porphyritic mineralization system
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Fig. 9 Photographs of layered Pb-Zn polymetal ores in the Hongshan Cu-polymetallic district
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(a)—Showing oxidized layered sulfide ores in a karst cave, there is a sharp contact between the ore and country marble without any alteration
and mineralization, there are some marble breccias in the sulfide ore, bedding structures of the sulfide ore are near horizontal while that of
marble are vertical; (b)—showing graded bedding of layered sulfide ores, composition of the micro-layer @, @, @, @, ®, © and @ are
described in text; (c)—showing cut relationship among different bedding structures formed in different stages in a layered sulfide ore, the ore
body in domain B with trough - like bedding structure unconformably overlies that in domain A with planar bedding structure, the bedding
structures both in the domain A and B are overlain and cut by the planar bedding structures in domain C; (d)—showing folding structures of

layered ores related to sliding among beddings. The diameter of the coin in image b, ¢ and d is about 2.5 cm
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Later Cretaceous Granitic Porphyritic Cu-Mo Mineralization System in the
Hongshan Area, Northwestern Yunnan and Its Significances for Tectonics

XU Xingwang" , CAI Xinping", QU Wenjun?, SONG Baochang®, QIN Kezhang" , ZHANG Baolin"
1) Key Laboratory of Mineral Resources, Institute of Geology & Geophysics, CAS ,Beijing, 100029
2) National Research Center of Geoanalysis, Chinese Academy of Geological Sciences, Beijing, 100037
3) Beijing Institute of Geology for Mineral Resources, Beijing, 100012

Abstract

The Hongshan Cu-polymetallic deposit in the Zhongdian area, northweste survey in 1959 to recent years.
Our new research results show that there are two mineralization systems in the Hongshan Cu-polymetallic
district; (O the Triassic skarn-type Cu-polymetallic mineralization system related to quartz-feldspar porphyry,
showing by the Cu-bearing magnetite and pyrrhotite bodies associated to the garnet skarn; and @) the
porphyritic Cu-Mo-Pb-Zn mineralization system related to granitic porphyry, containing Fe-bearing calcareous
siliceous rocks produced by hot-spring sedimentation on ground surface, Cu-Mo polymetallic veins and net-
works possible existed as fluid flow channel, layered Pb-Zn ores filled in some karst caves, disseminated Cu-Mo
mineralization within the granitic porphyry and some skarn-type polymetallic ores occurring in the outer contact
zones of the granitic porphyry. The Re-Os isotopic model ages of six molybdenite samples from the ore-bearing
quartz veins, ranging from 75. 46 Ma to 78. 46 Ma with an isochrom age about 77Ma, implying the granitic
porphyritic Cu-Mo deposit in the Hongshan area formed in the later Cretaceous.

The later Cretaceous granitic porphyry and associated porphyritic Cu-Mo deposit and fluid activities in large
scale in the Hongshan area bearing a part of the later Cretaceous regional tectonic-fluids-mineralization system in
western Yunnan, are related to the India—Asian collision. All these new evidence suggest that the collision
between India and Asian continent and associated mineralization in great scale possibly started at 77Ma. It is
also important for us to understand the textural model of ore-forming fluids of porphyritic deposits and regional
mineralization and tectonics in western Yunnan.

Key words: The Hongshan Cu-Mo polymetallic deposit; ore-forming fluid texture model; Late
Cretaceous; Northwest of Yunnan province, China
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