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Figl. Sketch geological map of Shaxi area.
1—Pyroxene diorite; 2—Amphibole diorite porphyrite;
3—Diorite porphyrites 4—Quartz diorite porphyry;
5—Ji-Js sedimentary rocks; 6—S;-S; Sedimentary rocks;
7—Mesozoic volcanic rocks; 8—Subvolcanic diorite
porphyrite; (D—Tongquanshan; @—Fengtaishan;
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Tzble 1. Inirusive sequence of various intrusive rocks in Shaxi area
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2. Tk AL SE AR R R PR R + H B S B I A 8, AR
AR RFRAEHEITLY® (B2) , WEEMXMERINEARAT AR NEHNH
EXEMBRY kS, EREERETH, FERMEFEREREERERRE, 358
LRMERHESMHERE4YA (Burnham, 1979),

3. M kP AERARPRELREAS., B, BREAMNEARIKFER (£2),
Bk R B 320—380 T, 0Du,0(SMOW) 2 —72——82%,, 6'%Ou,0 (SMOW) % 4 —
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Fig. 2. Alteration zoning model for the Shaxi ore deposit 7}(/%"6=__—6§—5§
1—Dijorites 2—Quartz diorite porphyryvs 3—Sandstone-shales 6*'—5#

(@—Potash silicate alteration zone; @-—Superimposed potash (Tavylor, 1979)
silicate propylitie zone; @—Phyllic zone ;5 @—Propylitic ytor,
zone; B—Albite oligoclase zone. Cp—Chalcopyrite; Py—Pyrites (agfﬁﬂjﬁmiﬂEIB¢w&%fﬂm

Mt—Magnetite; Bo—DBoraite. _&%81805{-&%157.64%0’ 6§=4.63
—1.10%0, FRHhAEHEBAER A RKER 0 0n,0lH, 05=7%)

F2 DREVRLENE.E . BRREFRK %)
Table 2, Hydrogen, oxygen and carbon isotopic composition of quartz and its fluid

inclusions in Shaxi ore district (in %)

_ wo| BE | 4 Y| BEEAK HEEKCO.| TEHEEK
Wil B 5 B E TYAaAs \
| (CT) | 8'"Osmow 3Dsmow 33Cpos 3"%0smow
[
Sx-175 ZK205, 520m Py-Mu-Qz Qz| 320 10,24 4,03
Sx-320 ZK901, 504.1m |Cp-Py-Qz Qz| 3812 9.16 4,64
PR Sx-128 ZK107, 456.1m Mo-Cp-Qz Qz | 340 9.59 4.00
Sx-214-1 |ZK501, 420m Bn-Cp-Qz Qz| 369 9.08 -72 -6.53 4.04
Sx-313 ZK901, 481.9m (Cp-Py-Bn-Qz | Qz| 320 - 82 -5.27
B JE|Sx-306 ZK901, 464.1m [Gy-Py-Qz J Qz| 300 l 7.99 L t ( 1.10

M A HERAFHRPERPOLEE & Mo—EHE . Gy—40F. Mu—BLH, Qz—h0#E, ER§Y
RS 5H 2[E

5. WBT KPR SEHBHER A —0.8—+3.9%, HIEBRMAMHIE, By
Yy sy R vk RERIL (Pickney, 1976; Field, 1976) , RBIRT K B 7 KA LHS
31SysfB A1 3%, » R WK B T — IR, WA GRT Rk LAE R AR D FRTE.
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%3 YEVTERTELEERGTARRARGRK/ BLE
Table 3. Oxygen isotopic composition cf whole altered rocks and water/rock ratios

of hydrothermal system in Shaxi ore district

RO O 8 | 2 = K/ HE T B s
o2 Ay P 5 . 5% Osmow
8% 5 HE (m) (%) R K AE R K| T KARK
iy Sx-255 ’ ZK903 \ 227 ’ 9.40 ‘ 0.30 t ~
Sx-095 ZK 104 135 8.31 0.20 -
e Sx-1 502 162 . .55 -
£ x-191 ZK350 5 9.30 0.55
Sx-220 ZK504 376 9.60 0.20 -
Sx-131 ZK 1305 64 8.51 0.65 -
Sx-309 ZK101 115 11.56 1.63 -
o | S0T125 ZK107 397 9.56 0.80 ~
$x-227 ZK501 490 8.66 0.43 -
i b Paing-::3
L2 It 2e 3 Sx-447 ZK1305 341 9.84 0.92 -
Sx-087 ZK105 430 8.93 0.54 -
Sx-041 ZK101 506 10.54 1.20 -
Sx-065 ZK 3 10.81 1.32 -
- x-065 103 31 0.8
Sx-154 ZK1305 450 9.89 0.94 -
Sx-461 ZK1305 506 9.10 0.61 -

B RAL: BFRF IR R LR
6. IO HBLE EAATkm W HI E R, FEHSME ML “URE” 2R,

T U a e B AE R R B 1
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ke, RBIRBARURE RERRSHBREKBALDIN=Y, HFERREAAGRE
HR (K1) GXEEELENIIMRZHAREBLFNENIEEHY LA ki, &
AR (LB e e R AE o o 10 M BN B 1R 58 B8 B X IR K L 0 S 2 (0D &

(2 BAENEGRERE SSMEpXPERRAGEHL, DBRBEHEAELE



236

A S R

19914

{1 SI0, MK, O+ Na,0, K,0/NaORBALH Bie :BARMECRO, RED BRI RAE

L

AN

\

K 3

S — R4 2, 5
(EAZWEH Tk, BRI BHE— AR, 1984

Fig. 3. 4Z, Anomaly diagram of Changpushan-Shaxi area.
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Table. 4 Petrochemical parameters of various intrusive rocks from Nanjing-Wuhua,

Lujiang—Zhongyang, Dabeishan and Shaxi areas

5.0, ‘ K.O + Na2O | K:0/Na-O \ RI T
X | SR 1\ _ _ _ _
4 4 # 0 # b # d # b}
FR 24 67.90 8.06 7.90 1.15 0.95 0.76 4,36 2,48 25.11 15.90
JFEHA 27 60.86 3.87 | 10.81 1.45 1.32 0.55 6.71 1.28 20.68 5.41
ABIL 21 67.08 .01 8.30 1.24 1.26 0.22 3.04 0.97 36.02 22,07
WiZ 29 59.18 1,00 6.74 0.83 0.56 0.36 2.99 0.95 22.38 7.37

(Z) BERERZANDBARER STAEXNARNKEESEOPRBRANS -8
FEA860—940C, MIBRAMTL LM EA KINKIE AR EEAT750C (AHE1500 x 10°Pa,
WEEL, 1989) . WBNEKBERANARESTERBSRNG F K., 5% % SRA%
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# 5 DR—BEABEGLERD
Table 5. Petrochemical compositicn of intrusive rocks in Shaxi area
%
Pt 8 i | Si0; | 110, |Al:Os [Fe:O;3 [FeO) MnO | MgO [CaO[Na:O | K:0 | P.O; HE KR

#

o5 Seilid N i - - . Sk ’ﬂ»’{ 0
EROEARRNES] 2 153.92 | 0.78 [17.36 | 3.48 [4.53] 0.13 | 2.66 [8.93| 3.84 | 1.85 | 0.49 ’ﬁﬁi’ ujgmﬂﬁﬁ

SAINAKHE | 6 [54.88 | 0.62 [16.06 | 2.84 |1.03| 0.08 | 3.57 |5.62 4.51 | 1.85 | 0.36 | FAES2TLHEA

0.25 LB 327 HL R BA
) X

o
o
X3
=
—

FEANERS | 10 [60.07 | 0.52 |16.54 | 2.43 [3.00] 0.04 | 1.95 [3.14] 5.

B RNERZ | 7 63,48 | 0.42 [14.74 | 2.66 [2.00] 0.04 | 1.68 |1.84] 3.86 | 2.72 | 0.22 | ZHECE327HIRIA
J16 | 4,02 | 0.14 | ZERE27THLEIBA

—
o
w
=N

ZAE RS | 1 [68.54 | 0.35 |13.35 | 3.43 [2.71] 0.05 | 1.01
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Fig. 4. Si0O, versus K,O+ NaO diagram of intrusive rocks from Shaxi area (left) .

1—Changpushan; 2—Duanlongjing—Longtoushan; 3—Tongguanshan—Shihushan.

B 5 WR-WRASFL-ARERE (GED
1—E#H s W g — Rkl 3R L—HEWL
Fig. 5. FL. versus A+*R diagram of intrusive rocks from Shaxi area(right).

1—Changpushan; 2—Duanlongjiang—Longtoushan; 3—Tongquanshan—Shihushan.

(3%6) , MNANa+K)(HHA0.51—0.61, KIAGSRAERLEFHEMLIR E, mitsLm
EXR KA (Na+K)a=0.31—0.38, T ERMAELRE®., DBRNEKD ST AINAH
AT E T LR A RBES, RAXREBREEREEE, SIOFERKN S RERDE
RE. RBERBFRY (F7) DEVRAKDE-AENKEETEZBE T #RES
B, HMg2*/(Mg?" + Fe** + Mn2*) [h{40.64, S5Es, ERNBEETH ARG LR
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Table 6. Chemical composition of amphibole from diorite porphyrite

in the Shaxi ore district

L t ¥ K % (wt)

Si0; Al;O3 Ti0: FeO MgO MnO CaO NazO ‘ K0
Sx-380 42.88 9.57 1.28 18.82 11.45 0.37 11.65 1.78 l 0.49
Sx-033 43.05 7.67 0.91 15.36 13.15 0.44 10.97 , 1.33 l 0.58
L ® ¥ # £

Sit+ A3t AlE AlR Ti** Fe?* Mg?* Mn?* Ca?* Na* K*
Sx—'380 6.48 1.70 1.52 0.18 0.29 2,38 2.58 0.05 1.88 0.52 0.09
§x-033 6.72 1.41 1.28 0.13 0.21 2.01 3406 0.06 1.83 0.40 0.12

TR A, BERAEMREERPOIRE
%7 ERXMERTEXBAERERZBLEERS

Table 7. Chemical composition of biolile from intruszive rocks related to
porphyry copper deposits in the world

£ ¥ RS (wt%) |

RESHE
8i0: | TiO: | Al,Os | FeO | MnO | MgO | CaO | Na:O | K.0 Si1t* Ti

PWEBAECY) 36.44 3.54 | 14.24 | 15.63 0.09 | 15.76 0.11 0.45 8.83 2.74 0.20

A RATH S
U (33) | 38+08 | 3.82 | 14.17 ) 16.07 | 0.21 | 14.69 | 0.17 | 0.16 | 8.78 | 2.82 | 0.21

:IE%?EE;’Z'% 37.79 4.20 13.59 15.12 0.20 14,94 0.07 0.22 9.36 2.86 0.24

%?B‘Eg?ﬁ 36,59 3.66 14.01 12.95 0.24 14.46 0.83 0.40 7.74 2.83 0.21

4 F EX /4
BESHE AlR* AlX Al¥ Fe2+ Mn?* Mg?* Ca?* K* Na*
WEBAECI]  1.26 1.26 0 0.98 0.01 1.77 0.01 0.85 0.07 A
?ﬁﬁé‘fﬁf’ 1.24 1.18 | 0.06 1,00 | 0.01 1.62 | 0.01 | 0.83 | 0.02
. XZE%E
jb%ggﬁ)ﬂ%‘ 1.25 .14 | 0.11 0.82 | 0.02 1.63 | 0.07 | 0.75 | 0.06 ’
1985
gé?if%giﬂ 1.28 1,17 | 0.11 | 0.84 | 0.02 | 1.67 | 0.07 | 0.76 | 0.06

ANEBLSFHERAZHRBERTOZR Z I
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EAHEO , XK AEBEREBEENEE. SR L—EMMg/Fetb{i. 2 mBYAIMEH
BIE, REMAGRMEMEER. B TRNEKBE- AENKEATES AV DEZBRLANA
Enfad B, RAARERDN fu,0M7E5x10°Pall |1 (Holland, 1972)®°, IHRHXH (LA
RBRAGARERO LREBEEGHEH (&) VEKEERKEZDN T RE—EHRNER
N

() ERBEHAEHHEE HIATUVIRBEEAN. M ERMEREESIREAFL
THA.

1. R MREROEBERE. S RORMLEEE, EREME AXEMAER
o, HBURBEBRAMAGRS . IEELERT B KA 60 kiR R ERES
BB ENEEEERYT R RO AE A (910£100) x 10°Pa, HIBHE-HE-HE

%8 YRESBMNYTREXAEPREAREHRAR S (2e/100) LR
Table 8. Chemica! composition of fluid inclusions in quartz from Shaxi and

Dexing ore districis

TR OB B BT K* Na* Ca?* Mg?* Fe?* HCO"- F-
Sx-109 Py-Gy.Cal-Qz 6.83 36.43 7162.13 14.96 146.71 85.23
Sx-128 MoS,-Py-Qz 14.84 32.76 2258.64 121.02 1.54 163.80 6.55
Sx-175 Py-Qz 20.82 27.86 2191.78 168.72 5.21 153.56 17.61

DR gc-214-1 Cp-Bn.Cal-Qz | 50.97 42,34 1513.93 21.27 16.38 72,71 25.39
Sx-313 Cp~Bn-Qz 34.10 15.62 668.54 133.98 0.38 69.24 11.34
Sx~320 Cp-Qz 27.97 18.74 720.72 44.98 0.24 32.31 3.81
D-5(2) | Cp-Py-Qz 66.36 49.97 186.78 114.07 126,57 10.44
D-17(2) | £t 7.81 13.59 10.41 0.43 1.74 30,94 2,46

B D-20(1) | Cp~Py-Qz 89.92 95.79 433.06 117.94 0.73 232,31 32,66
D-21 Py-Cp(?7)-Qz 20.64 60.63 276,06 47.95 108.79 9.03
D-23(2) | Py-Cp(?)-Qz 36,05 70.95 8.16 10.93 0.33 56.76 3.43

TR Cl- SO,2" NO,~ K*/Na* | K*+Na*| E7/Cl- | &% QzRkAus B % IE

%) (ppb)

. 27.00 4013.23 0.19 43.26 3.16 10.56 143 B E
9.64 6964.76 0.45 47.60 0.68 11.16 61.5 R

. 44,55 1779.18 0.75 48.68 0.40 11.05 121 AR E
DR 27.21 1127.95 1.20 93.31 0.93 20.49 [pR
6.08 264.73 2.18 49.72 1.86 10.48 650 B 1]

2.38 2270.64 1.49 46,71 1.60 10,10 400 RRE-48

27.24 116.33 1.33 116.33 0.38 25.37 590 IR

6.36 28.92 0.75 0.57 21.4 0.39 1.9 11.3 Ry E

gy | 1835 291.77 0.94 185.71 1.78 41.51 48 AR
36.12 204.90 1.78 0.34 81,27 0.25 19.34 78 oA |

6.36 134.23 0.51 107.00 0,54 24.91 43 HRE iR

WAL ERAYHMRBZRPLERE & Cl—FEa, LRTHRSS5E2RE

0 NEE. BT, 1984, HEFHTVKEAXREZERBUERIVERR MR LEE L. 2EEVFERTIRS
R, ARHRHT
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EEAXER, ERVERNEHSE DA (600—1300) x 10°Pa, %2
LEAEBEEHR2.2—3km, BEFIHTILEKRERH00m, HiktkRA—

Y SN AN
R HE T4 B

2. Rk RABRSHREEE. A=FT%k G—RE+ EOBE. K*-Na'-Ca*'j
TIRMGEE . AR RR LR R HE Ry iE320—498C, M\AFEE TR

—BARNEGESREED—BENEE, BERY MR K BEAH200C /km,

s g

RAHREEL (Michelco the linean, 1986)
X=4,17x10"%%—8.26x 10"

%9 SHERSLUETERELHEM

Table 9, Variation in abundance of ore-bearing fraciures and gcld grade at different depths

?j‘ﬁﬁ*mﬁ <100m {100—200m|200—300mM{300—400mM{400—500m|500—600m|600—700n >7001m
it | 54 79 77 81 65 22 9 —
‘3‘5@(3& i’% {EL 0.048 0.051 0.0545 0.0508 0.0796 0.098 0.075 —
iﬁj‘j%‘é 0.0342 0.0444 0.0566 |' 0,0359 0.0787 0.0887 0.074 —
%3 4 23 23 22 43 15 2 1
& By ¥l 0.0233 0.142 0.3380 | 0.1208 | 0.3867 | 0.4424 | 0.125 0.086
(/) B 0.0167 0,139 0.3955 | 0.1239 | 0.4682 | 0.6325 | 0.125
Eai XSGR IR B TR,
ZK10s ZK108 _ZKi01 ZK104  ZK107 e = ’
[ —

.

NN
@5

s
_//’o—

SO

HRH X 1 BN SRk A
B RN &Ik H, BR%)

Fig. 6. Contour diagram along No. 1 explora—

B s

tory line of the Shaxi ore district showing
abundance of ore—bearing fractures.

(Numbers refer to abundance of ore-bearing
fractures, in percentage),

PRERANERIEE275—206C, BiRE
BRI 187TC /km, XU HEH
BRI R T B A P&, BT AR
#1—2.5km DL R G RENKIEEHE
m%ﬁﬁ A vl HE L BLE A
. WAXBRAEFELER., BN
ﬁﬁ%@%%&ﬁ%%ﬂ%%ﬁ%@%m
R RBURR B A & kS8 B
SARE, MW E B E Y 10—20.5
wt % NaCl, ik B EE T SO & FiEdT
AT (F8), RUUEY kg
Cl-Ff1S0,*,
4, TRBEEEARET LT, Sk
2 (FHkk/ ERGBEREs ) S5ViE
BEHTAR (F9) . M KRS
B oy A A 3 A7, S AR IR ARG
XISHE R I B R EHAE X (RBLHAS
—ZEMERF), i H5EEEE 7k
1BREVEE R, X R T Ryt B,
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REWARIER, BRA—EMEENE, IFHamRA S (Ee), WHLX MR ST NE AL
AT A B —A R

5. W HBtE A MR T N BT LB o, SEa kB AR B LW
PRI (E2) .

=, Ba SRR R L BEa R T LA 1

BEE W R R E AN R R R BRI AR
R ET BRAN R ETA Y. TR XLUERRE AT HHEHRRECL, 5
HRMa Kk RBLEFCL EX AR EEERPREHELA RBHZEBEMGE 71 (Holland,
1972; Candelas, 1986)%%, anfm ik R A T E M E LM, — & ML A R
PR AR TR, &Kk R TR - BN, B, BTR SRR X
HERERABERWERE, ZHESE TR 21 2S0.MER, R ELT®E (Bur-
nham, 1979, 1981) , {EMARAFFT LMK, BN, KEMMNSTEEKK, &
ETHELLUGE, BT SO kf#:

4S0; + 4H,0==3H,50,+ H.,S

— G SBS IR A, SRy, R X 38 HIGR#Em, BT K
BikmReh, REAEEEK/ BB, RESLSREHR (MEREZD,. AR B A5%K
BRMBEEME. —BHEEZGE, BHHREMEAS (MRA%IE) FRE, BL’E
ARBAZ B, WAL R, B BB A WY MR 2 —A B & v
SRR PR MARTESE R, R\ A R RERR, KA -G RAE
SAMARE A, (D) RREEEEE, VA XEERREREES. MR REFR. 2R
BRBIEATD. B REKGEZTRBZ LB b, BREAMATSH T H, Bk
T 0 I B B BE T — O T S B JE vee oo BRI FAR VR A B MR R B, T R ERE R Z
B, IEARTE X R BOE T AR Stk R R B T R B PR — 5 bR o iF
R & FhabER fh 52 o Pl (2) A3 R0 B 1k A8 M S OE G RE i 1R L R B RO B 4
B (3) BiRRZRALEHMAM, —~FHRESHE (HAE. BT/A, SERED RE#ETHIR
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FORMATION CONDITIONS OF THE MINERALIZED
STOCK IN THE SHAXI PORPHYRY COPPER(GOLD)
DEPOSIT, ANHUI PROVINCE

Ren Qijiang, Qiu Jiansheng, Xu Zhaowen, Zhang Chongze, Fang Changquan
and Yang Rongyong

(Department of Earth Sciences, Nonjing University, Nanjing, Jiangsu Provin:e)

Abstract

Various data demonstrate that ore~forming material of the Shaxi porphyry
copper (gold) deposits came mainly from magmatic hydrothermal solution.
characteristics of the mineralized porphyry ought to include all the features
related to mineralization of the stock, especially features of postmagmatic
hydrothermal activities. Based upon the shape, mode of occurrence and empla-
cement form of the stock, physicochemical behaviors of the magmatic system,
and properties of postmagmatic hydrothemal activities, the authors have de-
duced the prerequisite for the formation of the mineralized porphyry: the con-
dition of the magmatic-hydrothermal system is extremely distant from the
equilibrium state, sufficient ore-forming materials are supplied due to the fa-
vorable physicochemical properties of the magmatic-hydrothermal system;
the hydrothermal system related to porphyry is half-closed, that is, on the one
hand, it constantly exchanges materials and energy with surrounding media
such as magma, wall rccks and ground water, and, on the other hand, the ore

~forming materials should be relatively concentrated without dispersion.



