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Fig.1 Sketch map of main metallogenic provinces and deposits in thc Middle and Lower Yangtze River

mineralization belt (after Zhou et al. , 2008)
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Fig. 2 Major structures and textures of the circular sulfide ores from Wushan Cu deposit
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RTINS (8) WM RERMEBE HRIRE 9 NS REG R 600 NS RERARLOD
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(1)~ (3)— Are photographs of polished sections, a grid means Immi (1) —circular oress (2)—circular oress (3)  banded ores; (4)~( 12)
are photomicrographs under reflected polarized lights (41)—anhedral pyrites (3)—corrosion texture. chalcopyrite and bornite replace pyrites
(6)—erush texture of pyrite; (7)—crush texture of pyrite. chaleopyrite replaces pyrite; (8)—intersertal or pressure solution texture of
chalcopyrites (9)—derected pyrite fishs (10)—residual spot of pyrites (11)—euhedral cubic pyrite; (12)-—cnhedral cubic pyrite.

Abbreviations; Py—pyrites Ccp—Chalcopyrite: Bn— Bornite
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Fig. 3  Carbon and Oxygen isotopic composition of
Huanglong Formation carbonates and the circular sulfide

ores in Wushan Cu deposit
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KB 2 F R AR o A B AR L Bk (B AR AU HI R
HhAH SUCHBIET 0, 74K 0.56+1.55%0)

16 FRBRBET AFPEEAER ¥ Ome X
AL B — 16. 3%0~—13. 2%, ¥I{E H —15. 0%, 4
BEGH 8" Osmow B K 14. 1% ~17. 3%, F
¥k 15, 4% 10 HFE AP H = A FE A 8 Ops
AL 95 BB A — 13, 4%0 ~ 0. 6%0, B 1 Hg — 6. 7%o;
8" Osmow 7ZE 4L 45 B g 17. 1%0 ~ 30. 3%, ¥ 3 K
24. 0% AL K.

BT, EENEALRRREETRZE R
VBB o AR O BRI R B R R
23 8 C f 8" O f#1% (Banner, 1995; Banner et
al. , 1990;Jacobsen et al. , 1999; Ray et al. , 2003;
%/ ¥, 1987, 1988; % A 1 %, 1991; R B %,
2000), 7 E 8" O #x F 8°C EH R £ & .
Hudson(1977) B BUH 8" O 15 X8 A 8 % i1k 1F A
HIFE 7R ] 5 Veizer(1983) A B H 8O IR A

5tk & A& ¥ % K B, — % & i Banner et al.
1990 L[ TR T B A "0 K s“"C EH L
RN IR AT R R P, MW/ ST L E W/
R)RAEAET (W/R<10) , FiEA KRR LT WS
B R Z Rk B A R AL & 408 74, Bk R L B
BTN ER W/R JiX 10°, HJE B Bk & 5
WERS, TR &E AT R 8°C k.

MFE 1 FE 3 e LUE )2 BR A A3
HEA4%HFBAZaE&FURIBRKRE S
AR CopER—trA X B EH . ZHEH A
ZAKMBRAEERAEASARTRHEERE—
B BEERWED GRS MK EREMKEH C,
O BB #E T B, FFEF 8" Orus B9 B B FEAK Y
FFAE, T RE R MK W/R HAH /9 3 B E A 5 #2 (Banner
et al., 1990); T & L HK MR A K MEEIE R E
MHRETEEN .

£1 RURATFEZAMNBEBRTVORERNERSHER

Table 1 Carbon and oxygen isotope data of carb

from the Huanglong Formation and

the circular sulfide ores in Wushan Cu deposit

Fs #5 HiE BEMR 81 Cpun (%0) | 8 Opup (%0) B! Osmow (%0)
1 09W-1-1 PN RSPk L A= ey ] —4.1 —15.1 15.3
2 09W-1-2 FoMAERETEAZE RILAT —260m FEREZRS #k L8 -3.1 —16.3 14.1
3 09W-1-3 GRS A = g —3.1 16.2 14.2
1 -1 Ri-1 EERERERTRASE 1.0 —14.3 16.2
5 #i-1 K i%-2 EHRYRAKTUEEH RILET -1 X5 0.4 -13.2 17.3
6 -1 Ri5-3 RERBERABYRORSE 10 —14.0 16.5
7 09W 26-4-1 RN TPy AP 0.2 16.0 14,4
8 09W-26-4-2 [EIN IR UK AR = R Bl —220m, 0.9 —15.8 14.6
9 09W-26-4-3 RN L P R A S Pt ] A4 R (—230m)40 & —0.1 -15.8 14,6
10 | 09W-26-4-4 R B W s KR 5 0.7 ~16.3 14.1
1L | -1 R 11 FTRBEHEKT AT 1.7 - 14.9 15.5
12 | @-1 %12 FHRWERESKORSE 1.2 —14.8 15.7
13 | 11 %4 2-1 DNy S Tl ASE = RILFAT -1 R L7 -14.6 15.9
14 | FH-1R¥g2-2 FiLBEEE%TEAsE 2.0 —14.4 16.1
15 | oG 1 Ri52-3 TR Pyt T A S 2.0 -13.9 16. 6
16 |09WS-I[-2-1-1 BRREEF RO RS RIL#D , ERRH 1.4 —14.9 15.5
17 |09Ws [l -2-1-2 ERAATH R G  BARE —0.5 9.6 21.0
18 10WSJ-1 HBHHE L 0.8 —0.9 30.0
19 10WSJ-3-1 BHHEKHE 0.8 -2.8 28.0
20 10WSJ-3-2 HEBHABERE HTHESAEHEESA 0.7 -3 27.8
21 10WS]-4-1 ALY BESKL -1 -9.2 21.4
22 10WSJ-4-2 A EY B AR -1 —9.8 20.8
23 10NG-5 KEBHAH= L 0.9 -7.7 23.0
24 10NG-6 BhEABHRE Rilifs# ZK120-1 # 4 3.1 —0.6 30.3
25 10NG-7 KEAHBSHERE —0.1 —9.9 20.7
26 10NG-8 w A KE 0.6 —13.4 17.1

it : 88 Osmow = 1. 0309188 Opup+ 30, 91(4 Coplen et al. , 1983)



750 R ¥ R

2011 4

3.2 Z£MLATHERLCERAR

L% (2006 X &R ILH T BRE FHo A
HAT T ABABRE R E R T, EEFRNT .
D FRETIRSEEKVEENB RS, "0 HA
F+16.8 %o~ +24.5 %o, F I {H K +20. 65 %,
CHEMATH2.0 %~+2.2 %, FHEHN+2.1
Yo, LB F IE B B AT AR Eb VT B O LR A 5 (2D
FTEBRSDVERSE MO ERH+12.0 %, H LB
FHRKTUREER &858 ) SHERBREL
P AP0 HAT+11.6 %o~+15.3
%0, V¥R +13. 97 %0, 8"C EHAF—4.1 %o~
+3.2 %, EHMEKI—1.53 %o, FER BRI A TH
MABARRBEM: (D 72 FHRIR-IKCRE
THEP) APROERLE,COEAMT+H12.4
Yo~+14.0 %, 0" O AN BEMFEHVHE . HE
RARBFMIIHERIMET TR EAHE. B
Z 2L R B 07 % 4 B R 18 iR # K
TR R B B PR B 5 0, T B B T8 R i SR &5
WO OANTHERER-BKRT AP BB EHER
BRBAYT AZYT ETEEY B~RA, 0 HE
WHE ERRAHE., HERILVAT BRT &
BRI E DA 15k 1R 6L 38 28 A0 S B 38 F 3 ik
BEERAR.ZMLAT PERT AT AHKE
00 41 AT BB 2 7 Y B B8 A 5 RS K B O TR,
HES.

4 FHEENR

4.1 ZRUEATEBRNETARAMBEFAR

B GO R & R ILR T .G 3 S 7
DA, EdxEGEEHE RN, REFERE
Rl IRE, — KR KT, 5 —RKWERE
EWEARENT UHR. BT ERERY HE
FE ARG, E SR AR NMZ R AR,
BRRAAR A E S (E D,

R 5T R U1 BF 50 AT BE A B M AR B R B
By AR RIE IR T BB R BT L, & B
A B0 R T BB AR X S AR T A R B R BT
R, WRLERREHREIMRT WHLZURHX
B, i THRGZEAS B EET o, 30X L 40 6
ATRERALREAH R . 403 8 61 PR R T S A
BT EEHRSRFRENEM. TR ATARY
ATRER " A AR R M S iF L b L B — % 4
ERRE RS,

4.2 RUATEERBET RARERTAR

B xR LR BERWEDT A # TR
ST . B R RE R B o S5 SO MUt O L T AR R B O
B2 T 8T A R (818 IR A ) A AR I
Y AW RN OEEAEEMEYE TR,

5 KEEMET AKRAMEX

51 RIREBARHABH I

KL Rk R L 8 B P (build-up) —Fp R,
VX TFEEMEN YT RO B, KR EREKER
AL BIINEREEMHIERMBEEERY. KERA
— W EE -HEREAERRERA. RETERES
M —MAEVBNEGEBRETHEESI Y%,
W, LA A KR EN T REAGEHE
BH. GHRASHE. BEAMERAHTHEAHE
BEUAABKEHEAER, BUEEFTE,
KIeEMBT TR BB R IR A E .

FOUL b K U8 b B A p R R BR R £ LR 4 1%,
Bl mudstone(JB £ ), wackstone (J8 5 K &) fi L&
) packstone(BIL K &), WEREEHHEY &
microbiolites ¥ i i) B X #, B LA P EH 5
mARAa,. AT EREADRE,. SR, XA
AR E AL . B FRAEDRERKR KR
B/ AACRE, T LABIR . AR ERITR&KEH
EHARIBRKBR LA R, ENEZ 0 AR L REIE
4K (Monty,1995),

WERREEERET TERMBAANRE, 1l
EHRKBEMHEEAE 30°~40° K FE, KRE
PR IF TE R . BB R 2 R4 R AR
F A L H 1000m, FiA 30000km’ (Lees,2006) ,
/NED K 8 B BT AR SORY B fOK

KREREWEBHA UG HERREMARRES
S . EERALTEMPLOHMN., KRENE
B EEA DA ETS A EH IHEESEHEE
BRERLA, XEELEHEER. EENMR
FRAM MR K EEBRICR, TREFKNMA
LY ) AR E T

AR EREREB LMK L (Lees et
al. , 1995;2008) , Br 4 R # I LASb . 77 76 % K 3
e, BRAR BRAESXE, HANKEEN
ERARAULRRSHE BRAFEESE. #
ERRBENFER A ME:OKREEKEHEY
B ABRBREERT X QKK EEE KR
TR, A R BHEHR A B K E s @ B’
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Fig. 4 Scanning electron microscope (SEM) photomicrographs of circular sulfide ores in Dongguashan

Cu deposit, comparing with bacteria in Triassic stromatolites in Italy
C102) WL A S ) gy L A M (D —BREE (O —FAK ARG PH N Perri et al, , 2007)4
(5)—BEREARA I < (6)  BRARIIN
(1)(2)—Cavities system in the center of homocentric and circular lamina: €3} nodular bacteria; (4)  Bacteria in Triassic

stromatolites in Daly Cafter Perri et al, o 20070 (5)  dumbbell-shaped bacteria; (6)—micrococcus
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HIRTLLUWLE0BR L A R MR A7 L BE T ik 2 AR G R
SN K S s BB TR B LR R S ]
RELFTRKEERE—E. TUIEARKRLEE A
.
5.2 RiERERMBABARBETEANXER

WK Tl B 7 A B A 06 AR Ol R A
MALRHER R KB m ol £ FEEKIX,
Pratt(1995) §9 A Gc b 4t i T T8 K B R I i 351 4
P BB G R Z 07 T AR oreslop) fI TR
KA Cdeep reeD 9 HK KR .. KU T 55 Hh Kk g
TTBE (8 X & BF 98 86 A7 358 (0 AL AT 1 22 3
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Abstract

Bedded sulfide orebodies occur in the Wushan and Dongguashan Cu deposits in the Middle and Lower
Yangtze mineralization belt. In this study, we found a typical circular or laminated texture in the bedded
sulfide ores. Based on microscopic observation of thin sections of the ore samples, carbon and oxygen
isotopic analysis, and scanning electron microscope (SEM) observation, we suggested that this type of
sulfide ores belongs to a mineralized kind of carbonate mud mound. The macroscopic structures of these
sulfide ores are quite similar to those of cavities system of typical carbonate mud mounds, and there are
also bacteria structures found in some of the ore samples with SEM analysis. Previous studies show that
the carbonate mud mound generally develops in a slope setting with water depth deeper than platform. It is
also shown that the occurrence of carbonate mud mound has a close relationship with sea-floor
hydrothermal exhalative ore-forming processes. The conservation conditions of the carbonate mud mounds
in the two copper deposits are different, in the Dongguashan Cu deposit a lot of primary exhalative
sedimentary textures are preserved, bacteria structures are found, and the carbon-oxygen isotopic
compositions show primary sedimentary characteristics, while those in the Wushan Cu deposit show
hydrothermal altered/overprinted textures, and no bacteria structures have been found so far, the carbon-
oxygen isotopic compositions also indicate a hydrothermal reworking. In summary, the discoveries of
carbonate mud mounds structure sulfide ores in the Wushan and Dongguashan Cu deposits provide new
evidence for the Hercynian sedimentary hydrothermal-exhalative mineralization in the Middle and Lower

Yangtze metallogenic belt.

Key words: Middle and Lower Yangtze metallogenic belt; Wushan Cu deposit; Dongguashan Cu

deposit; Carbonate mud mounds; Sedimentary hydrothermal-exhalative; mineralization



