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Fig. 1 Geological sketch map of the Yueshan orefield
1 — Diorites ; 2 — Alkali granite ; 3 —Boundary of lithofacies ; 4 —De-
posit ; 5 —Fault ; 6 —Base ment fault ; D —Devonian ; D-C —Devonian

and Carboniferous ; T — Triassic ; J —Jurassic
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Table 1 Volume variations of rocks after alteration of diorites in Yuwshan intrusion
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5 AR RIS P 1.301 0.231
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TR EEAER L IR AR B S5 BH Y
TEEN Na" K Mg H Nat > K >
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A L I R AT E BRIk
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Table 2 Dynamic parameters of hydrothrmal solution in skarn ore deposits of the Yueshan orefield
- . w( NaCl), R L/ F S SE R LA WK R A
RN ore f%  (Pass) x10°° (Wm oK Y (Jkg 'K ) (1073 K1)
KRBT 570 26.0 1.1023 2439
TLRA i B 510 29 .2 1.0374 2464
- TRAL B B 350 23.9 12.74 0.804 3208 1.03
- TR B B B 205 8.6 16 .93 0.703 3853 0.84
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FERJEPERRE R 0.7 % F A=A AR R
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1073 mol/ L. J¥E TR FILIES (1994) SL560 45 t 35 4
11 V8 i T8 % K 1gR = - 4.6604 - 2300.80/ 0
(C) WL BEHIE 0=300 CHIHAFER T E R
=10""" mol/ Les . LA EELEARN (1) X A
AR G2 IR AL GE BN TR) £ = (1 .223 ~3.331)
x10°s=38.8~106a.

JSCAT AR AT TG 2 BT HOVE FH 2 — AP B
TR o SR N AL IR R AT %ot &
TEH SER0 P B IR B K 1 v A B Ak 1) I A Ak i

o U326 HUTBN . 1990 . B 2 DR DB 4 1 B A e B pe Ay T . ARHIE AR A



Foat F

JEVE A5 O I A R R R TE K KA AR 5

¥ Y A . AR RAR AL BR A B P T
BIREAE R B x n] DU — AN A 1 X ok ok B
(Ferry et al . ,1992) :
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[0 I S5 B )y 0 T L S e 3T
Bt R WS r e s et AR E 45
S DOA A s IR E T Y sm T2
A TSR 2 DA ™ A v J L S A 8 1 4%
EW 5 HIAE 300 THI 250 CH I BLR Btk 3 it
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WG S IE ) ¢ 2N TR g 4G
Py Y BCR AL D, (BN (2) 2] TSR
TR BE(300 C 250 'C) B Cu Au &S WIHE AR
TR Al GedE & . RS R Y #UEH
511 Cu Au JCRIEBHFE /N T 10 m(£ 3) .

BT YR AN ] AR AN 2 AL
AR RIS SN TR A IEAE T . A2 PR S 4k
ez WA E b Bk e z, ol th A& R
( Fletcher et al . ,1974) :

Zi=p* vt (3)

K g AILERE | v HIEVGIBE A |+ AP UL
FEA ] .

& p=4.74%~12.91 %,v=4.43x10""m/s ¢
=(1.223~3.331) x 10° s fRON B3 Al ok & H el
JCE A AR AT T Ans i E B R RIT R IR
BRAN15.4~122.3 m B KT 10 m,BlzzE K
Ty HAEH TS R P T R .

MRPEH™ PRI 5T TR} 2 R 1 50 7 f K2
FE114 m,ﬁ’id‘%/ﬁl .5 m,}gngﬁj 28 m; [ 5k
—HJE15 ~ 40 m B KJESE 48 m PE)E 19 4 mif
SRR EEAR AN /8T 10 m. B4 Y
5 BT AR T S s R IT B e A Ok . AE R
BRI A5 RO T 2 I B R B s W) T O A 1

KA ICRITHRE ) 22 WA R JEEH . 15
A S AR )RR T 10 m, B T %
Wi e PRI ALEIAS N A4 B L ARS8 AE T 51
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AL &7 28 B IR AR I R v 7K i
AT TG R I BT R T OB UEAE L T B
IR 0 A5 B A b 1) 4 55 4 e e 3%
DAY BV F AR S HOE R 10 32 25 5 TR ol — 6 A
BN A . ACEE R 4R e % LB IEEHIT
FE AR TG R BT AR () b B A
3.4 KEERMLFERHEIRE

CL TR BT, H LA B 1) 47 R 25 RIAR O il AR
BAN A FEEREVBIELSAMER A ETE L) KA
DR PRI A 2 S K R o KA K TR &
(JAVE RS 1996) . IS UL 40 B AE 7= A= 1 i A A
R R Bl B I KA R R AR
SN AN KE AR il B R AR TR A A GBI
AN KA AL T B A AR AR 5 78 122 i [ 2
S IS e o< B Y2 NG ) =B P D ¥ N W B i AN
A R R = R AR AR RN I A BOFE
A ARTA . BT R UE K- 5 &
b 00 R T ECA 1B PR A A ) T AN A 2
T TE il o B8 B Ja FREAT AR ) R A 2 E
A e 5 FLBREE AN A R A A AR Y.

KRBT R A AR A 7 1 82 SR A
Jeor AR pH AE SR AT IR B S TR
FINLRGHMW . 2R IR & RGP B A B 58
oA 2% A (R VR RS 2000) | LA N TR T
BRANEKE) A =K s R (1983) X
A R T PGS AT SEER T X RIS T T B
(1) 47 R A0 ) IS LS 2R A RO WA O 1K 5 i

£ 3 SRBEESYTE 300 CH 250 CTHIY BR RIS
Table 3 Diffusion parameters and tramsport distance of metallic complexes at 300 C and 250 C

I HFR £ (300 CH)

PHUR B (250 )

“®waEm (mes ' x10-%) TR/ m HEY) J(mPes ! x10-5) TR/ m
CuCl, " 8.199 2.2~5.9 Au,( HS),S* 8.714 2.3~6.1
CuCly?" 11.271 2.6~7.0 Au( HS)?" 5.42 1.8~4.8
CuCl 5.127 1.7~4.7 AuHS 3.58 1.4~3.9
CuCICH 8.727 2.2~6.1 AuH;Si0, 5.21 1.7~4.7
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H LA BV kAR 2y R A7) 1 & O AR TE 2
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g T A7 5 ) T W=l LR 1B e g A 1
(ARSI 1997) . LA H & R 5B R B it
P2l 4y Bt Is J7 KON B UEAE R LU AAAR [
PAAH 2 T PRIV P 20 2 Sk s - i A L BH 28 - 1 A2
o W BRVE 2 U IR, &7 KA BT IR R 47 R
EHI o PSR . WARTE Z LA
AW B P I A A A RS A A 2 2 R R R B AN
W7 A 2 SO e R T A 2 AR A SRR Sk
“ARZEe PR WS fR- DTUE B ( Bryant ,1986 ;A 52 3C
& 1997) . H T H A BT A AR g3 S E R
il PUVE I 7E 1TV 33 A T 1) T 1R A 15 1 &5 3L .
FER AT B H s R — 0, BT N AR R T
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Pl AR R AR K AR LI AR AR R A AL 2
IS IS PRV o i P S A 4% 45 0 R A G BELAS e 3 et
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5 R R

3CaCO; + Al, Oy +3Si0, = Ca;y Al,Si; O, +3CO, 1

3CaCOy + Fe, Oy +3Si0, = Ca;Fe,Si; O, +3CO, 1

CaCOy + FeO+2Si0, = CaFeSi, 05 + CO, 1

2CaCO; +5MgCO; +8Si0, + Hy O ~ Ca, Mgs Sig Oy, ( OH),

+7CO, 1
4CaMgSi, Oy + Mg® © +2H" ~ Ca, Mg; Sis Oy, ( OH),
+20C2°
CaAl,Si; Oy +3CaCO; +3H,0 +2Si0, + Mg> " ~
CaMgSi, Os + Ca; AL,Si; O, +3CO, T +6H"
CaCO; + MgCOy +2Si0, ~ CaFeSi, 05 +2CO, 1
- DUVE W AB B AN R S Bk 1 7K 2 N

T IS B FE AN [A]  BEAS &7 R 28 b %A 23
H1I A A8 AT e 1) % ) T 340 T 4 LU A9 1 A Je R g
K ABLE R — AR B P A (5> ) LR S
TR L (W), HA A A R — 7 ) AR
AHAE I LR AT BE T3 380 T 6] — 437 e 51 o o
SERA PRI TG R AL A . B A Ll s A — 0 ) 422
fiukity 77 T B9y PR A AR R Y. T e LA s sk ¥ S T RS Bl
FEE M RS A A G AR L B T 4 R
(R 3 . ARSI DOUE PR R UTTE a9, F il
W ARG IR A AR — 0 21 [ A — A 21
Aby K HILBL R LAl e A B 2) RS AR IR
TUHIN KA R R R LR R RC AT R AR
AN S aBEA T AL RET B
ALY RE ENA Y REW AR AEA Y
REW AR TAY e Maf Ay e
e 1K 7 AR T AT A RS BT IR A AR
(RN R G50 IR &7 R 25 1R 23 SE B b 4 A
TR A I 20 B 45 R 2T B iEE B
PAAH P IR AE SOV 2R AR 5 (K- TR 2 4H X
I THE P - UUE T PR TR AN ) ookl 2 55 DR R 2R
NPT

AR R LA B 47 25 T R 1 1 o b Bk A, 27
WFFLas B T A R 2E T IR TE B 7K 4 B A
(W/R) /DT 0.1, HH # 1 i A8 #e 45 X ( Criss
1986) THE R I 4 24 1 IR B SO F2 7K A A8
B AR I AR R P EAT I TR AR TFBUA &
SERCIT) . BEIK- 73 SO IR R AL RN R S AR R R 4 4y
R P AR A TA S A R T A H AL 0 AR o A 11 3
AT AN W B A DA A I ) A0 238 )b e A LK
(25 . RBERRRERE— AR AR BN I 55 K
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Fig. 2 Sche matic diagram of dissolution and

deposition waves and zoning for of skarn type

ore deposits in Yushan ore field
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Water/ rock Interaction During Formation of Skarntype Deposits in Yueshan
Orefield, Anhui Province

Zhou Taofa,Yuan Feng,Yue Shucang ,Liu Xiaodong ,Zhao Yong

( Depart ment of Resource and Environmental Science , Aefei University of Technology, Hefei 230009, Anhui, China)

Abstract

The Yueshan orefield is a typical skarn-hydrothrmal Cu- Au orefield in the Middle and Lower Yangtze Val-

ley metallogenic belt. The skarn rocks and ores in the skarn ore deposits show spatial zoning . Wall-rock alter-

ations are well developed around the orebodies. Their formation can be subdivided into three stages: the early

stage, comprising scapolitization, diopsidization, garnatization, albitization, zoisitization, tre molitization and
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actinolitization ; the middle stage , composed of epidotization, chloritization, silicification and carbonization ; the
last stage , consisting of carbonization, silicification, argillation, sericitization and chloritization . Analyses in this
paper indicate that the skarn rocks are metasomatic ones formed by the waterrock interaction bet ween the mag-
matic dominant fluids and the wall rocks . In the ore-forming process of the skarn ore deposits , the Yueshan in-
trusive body underwent alteration through high to lower te mperature of water-rock interaction processes. The
concentrations of such elements as Si, K, Fe, Mn and Mg got higher in the hydrothrmal solution during alter-
ation, which seems to be of great importance in the enrichment of ore-forming material in the fluid ore-forming
system. There were no sharp changes in the volume of dioritic rocks after the high te mperature alteration ; nev-
ertheless , after the low to moderate te mperature alteration , except carbonization, the rock volume increased over
20 percent, and some space was thus provided for the location of orebodies . Infiltration is the major transporta-
tion form of the ore-forming ele ments , and is also a necessary condition for the formation of large-size orebodies .
The zonal structures of skarn rocks, mineralizations and alterations are products of time-space separation of the
mineral and ele ment associations through a series of dissolution- deposition reactions , and also a reflection of com-
plex results of such processes or factors as the fluid infiltration velocity , the rate of homogeneous phase reactions,
the rate of multiphase reactions, and the velocity of dissolution and deposition waves during the waterrock inter-
action . The waterrock ratios in this orefield were lower than 0.1 , and the water-rock interactions took place in
an open fluid system . The concentration gradient accelerated the fluid migration and the further waterrock in-
teraction .

Key Words : skarn ore deposits , water-rock interaction, fluid ore-forming syste m, dynamics, Yueshan ore
field
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