eV m i

Vol. 57 No. 1
Jan. 2011

GEOLOGICAL REVIEW

2 14 e IR AL SR R BB R A A B 5

BAg 258 284 28 024G R
oo L TR B 7 VU7« 64 R L 11 5 Y 0 40 76 4 9505 L L 324100037

MERE : AR SCURE LY 25 B A R 1] o 30 2o X5 )87 30 1A 4 A0F R 9 DA Btk &0 L 8 [ 92 38 T - 4R
VT A S5 R RO TR DA T B R R . KR LR T R B AT AR T A A SR R A e A B R
T A L A, T 2H 0 S T A B R SR B A T H, O—CO, = AH A 35 A . T80 B AH B3 00 38 e 7 8 4R 51 4 b7 7 4
BB L Ho O S £ SR CO, HO N, JCH, S . U 40 2 A 1 2 — 3 B 4k B 0 7% B I A7 38 Ak 4
J5T 0 3 AR B B SURE T B G A A e R B o i 1 R B AV R A 4 s i Ak AR 5 R 4 B B A A ke
A e TR i P S @R NG RN ST 4 TV 21 = ) e e v = R T | e e A= W = W T VA 2 D R R N
PUA SO B R M R A D i KRR K . BT )7 2 (1L 8% ~2. 9% ) B IR BL M RRIE . 4w
B8 TR 0 R LA A OB AE L R W] KB & R S SR ok B g .

KRR WA IR VA AR E LR Y R KB R TR 5 B

il g o TV R e b AR L E A A
4 )@ S 2 — 4 R Z 500 2 4 @ 07 K 5 e 1L )
PR TR A A DG LT AR X ML BT 7 ) A R b 5T
RO TAERREAT B P s s BTN ZE D DR b T RRAIE
BCATVE T S A T 00 0 A b 3R Ak 2% R AE L AR T
b B AR OB AL DL B A o L AR T R AE S
J5 AT ORI R AR B AR T AL R RN 2
(1996a,b)  JH L4 (1998) 3 i A X 4 A5 g g 1
U5 AR LA 2 AFC IR 4 3 R T IR 19 25 40 45
BPE R A 5 F A (2004) B Wk 85 41 SHRIMP
TE A VR 5 B A S /N L AR A AR
1T T AR DU A I Ol 0 15 25 I A A i) e ) & A
R (133~ 143 Ma)., % T8 K B K B BF
7% 58 SCEE (1957, 1963) 56 5% 111 (1957 ) 4R 45 4 B -
X IRGRAE RGBT 2R T8 5 R
PEE AR ATE S A R KA BT K. RUE L R 6™
PR 240 B 1 4 P e M AL ) Y R A R T R 22— I
R R LR 8 PR S B 3 A 1 B 5 01 AN SR AR R
Bt A A SC LA RUE LU AR BT DR A 48], E ORISR T
W RO R E T & B Ak Bk O A ke i
LA A AR AU R A W A A D R R
SRR A (R 67 28 A DA B 8 40 L B R e 1 A T A2
B R A TR 2 AL s DA 58 5 X B

TARBIETE O B RS P 4 I3 L 68 T4 R 4R A5 4
SR

1 s

B U i M DX VT R R R T A
Cu—Au—Fe—Mo " K& &£ X, &0 4 X it
T i P AR R 2 8] R 4 B0 SRR RS A AR
IS B b 8 L — 5t B R e B, I P 0 DA A by 2R
A W AT S S R e L b i P A
B AR AU B A8 m A VLR o AR B
BH— )" o0 L R — A A k57 A 22 TE B S b B,
JoT VA [y 2 T P AR 0 B ISR B B L el — T =
B it 55 2 TP B B A g = St AR R AR N AR TR
M B CEAAE 4 ,1992) . X N A 1R 52 25 bk AR L
RUE L BT S0 R (B 1L VB 50 R B (511D
AR T S B2 — 0 W £ 2R G 1) DT 3 I B AR R A A
IETE L5 12 A A0 5 A JRUEL L B L 00— L
B bR 5 K™ B, R L™ B S F RO 1 3 L
75 VLG MR ) R 37 6 91PN 53— 25 B R A T R
(B A T R B 29 35 ko 4 7 & HL AR S M)
A G i) U0 VR A s R AR D 24 5 KU L & K )
B X A A TS F 1T SN s 1 1) 2 I NRU LRS- /8
Bl LR W BT PRI A R oy 7 . AR SCE R X

T AR SC o R A5 R A LA L ST I TR L B R S A R A A R T (G5 200799093) B R

W H 459 :2010-03-115 2 181 F 45 :2010-10-19 5 374 4 4 . SEFIJE .

YR A FRBAE 20, 1978 4. 2 NF R L ROR A BOW AT 78 . 0 IRl - 100037, v [ hy J5T R} 2% B 07 7= B¢ JELAE 50 T 42 )R %8 5 Email .

hongyingqu@126. com,



%1

BB 4 2 AR e KU B L L R PR B I R A BF

17.60°

16.30°

97.92°

= Y P o)
Triassic thick

Nanlm%hu Formatiol
25 1 5 1 /H ¥ 3 W 22 K

Nanlmshu Formation

Lower Trlasslc Helongshan Formation

ill
A LR SRS

Lower Triassic Yinkeng Formatlon
calcareous shale intercalated limestone
B S g K vl
Upper Permian Dalong Formation shale
= 4 AR RN AP TP e Y
Lower Permlan Longtan Formatlon
black shale mtercalated three coal beds
I A G AR 2H e St T
Lower Permlan Gufens Formation
llmestone intercalated siliceous shale
N SN A R RE I R
Lower Permlan Qixia Formation
bioclastic limestone

0’ HE LY AE KR
Late Yanshamau granodiorite
N6 ol Al AT S TN KR

Late Yanshanian quartz monzodiorite

AN L| & n [FKBE% Syenoporphyry
D:I:H SK WK%
FHF 4 Breccia
W)z Fault

B & Ore body

Skarn

100m

I = G R i L 2H e 5T AN 5 D

limestone of Upper part Lower

Trlasslc thin limestone of Lower part Lower

1,

Qus 11m stone and ca careous shale

<z

17.60°

16.30°

96.81°
B 1 R L AT X 26 b R (321 R A ®)

97.92°

Fig. 1 Sketch geological map of the Fenghuanshan Cu deposit(modified from the No. 321 Geological Party®)
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Fig. 2 Generalized paragenetic sequence of minerals

in the Fenghuangshan Cu deposit of Tongling,

Anhui Province
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Tablel Characteristics of fluid inclusions in the Fenghuangshan Copper deposit
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Fig. 3 Different types of fluid inclusions at the Fenghuangshan Copper deposit
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(a)—liquid inclusion in diopside; (b)—liquid inclusion in garnet; (c)—liquid inclusion calcite; (d)—liquid inclusion in quartz;

(e)—gas inclusion in quartz; (f)—three-phase inclusion of H;O—COsin calcite
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Fig. 4 Laser Raman spectroscopic analysis
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Table.3 Compositions of sulfur isotope of

the Fenghuangshan Copper deposit
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Mantle-derived ore-forming fluids of the Fenghuangshan Cu deposit,

evidences form microthermometric and isotopic studies

QU Hongying.PEI Rongfu, WANG Haolin, LI Jinwen, WANG Yonglei, MEI Yanxiong
MLR Key Laboratory of Metallogeny and Mineral Assessment , Institute of Mineral Resources ,
Chinese Academy of Geological Sciences,Beijing,100037

Abstract: The Fenghuangshan is a large Cu skarn deposit in the Low—Middle Yangtze metallogenic
province. Based on microthermometric and isotopic (C, H, O, S, and Pb) studies, we discuss ore-forming
fluids evolution and metal origin (s) of the Fenghuangshan Cu deposit. H, O—CQO, type fluid inclusions,
which can be classified into liquid-rich, vapor-rich and daughter crystal-bearing subtypes, are ubiquitous in
diopside, garnet, quartz and calcite. Laser Raman spectroscopic analysis indicates that liquid phase of fluid
inclusions is H, O, and vapor phase is dominant by CO,, N, and CH,. Homogenization temperature (Th)
and salinity of fluid inclusions suggest three-stage history of ore-forming fluids, reflecting an evolution
process from high-temperature and salinity at mineralization stage to low-temperature and salinity at post
mineralization stage. Temperature decreasing and fluids boiling may be responsible for precipitation of
large quantity of metals. Hydrogen and oxygen isotope of quartz and calcite indicate that magmatic fliud
was dominant during the ore-forming stage, whereas a small quantity of meteoric fluid mixed with original
magmatic fluid at post ore-forming (or late) stage. Narrow variation range of pyrite 'S (1. 8%y~ 2. 9%)
suggest that sulfur was from a relatively uniform reservoir, substantially from mantle. Pb*/Pb*" values
of ore-forming stage pyrite present magmatic hydrothermal characteristics, which further suggest metals of

the Fenghuangshan Cu deposit were from mantle.

Key words: Fluid inclusions; C, H, O, S, Pb isotopes; skarn; Fenghuangshan Cu deposit; Anhui





