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BARBAEET AWK IIR. BT PNHESRERRERR, BREMEDTE
B XA, HMS ERER, EEETH CITHRELD SBEZH-HmRR—ERE
RERFIEUIME . K BRUMIEERIAEE K 6S [HF4 8.9%, K KIHAE
6.7% 0 fEAESY M (LITHEHREL SRABHMRE-BREEKERS] (V) HIM
x, HEBRAERKEERR, &% BRIK, HFETHHINUERNKER 0°SHEHF16.6%,
R R E —2.6% . MM RHBM, BUERTRECRARME SR &, wik
PR EY H0MS AR ER8.3%, RERE—2.4%, FREEF IHFET.2%M—3.50%2Z57.

BESh, MFEA SRR REE R AR BT MES (&S LRy #), RBREBREEED
K ¥ &9 H 108, 55 Sh) FRERERURY, WESBHTREAN—KERIIEA
FR RIABREAIR), KB b EF R EN, o¥S [EMTE. ARG K Z H,
1085 Bk FHA 6.3%, H Ag/Au, Zn/Pb {H%ETF RARFE. B, 3 o0 [Efaf
EEREERE GE1), BEAENRA (WFE2), MHEREEENHXERS ZHR
A (RE 1), X—RAEH UG R ERBEFRN AR, AFET RORERR §& #
TR

® 1 BAUFEFHURELL

Table 1, Microscopic characteristics of various types of ore deposits

, 3s 3°0 (%) Ag/Au f& Zn/Pb {f ke
TERER | B ERAER
o) I i i AR | B®E | B OB | WEy (%)
BHmA ® B 7.41 12.2 12.9 14.3 0.50 0.10 0.08 0.04 22.96
ERR & L 7.43 12.8 13.5 15.9 2.37 2,06 0.70 0.11 5.26
ILAH 108 Bk 6.30 13.5 14.8 19,9 3.26 7.82 1.45 4.13 68.52
g +EE | ~-4.10 9.4 9.8 10.0 622.31 96.83 1.88 2.07 —

(2) WARBEEMEYHSERY 1EH

2By RN ERR Sy AR ASEAKBAS SR ER, BRPEFAR
B (885mg/l, X/REEHNH, 1963), AMAoBmBRA ML im A HH.SMFe* 5 H.0
R B RIS RE AR Rk B SO&™# T

BRARK R B RETTMAREY 2 EE, BRETFROEEMESD, EETH
RO . KRBT BERAMESEDT FHARES R B A RE H & M, & &
SO BT HBR R S, fAfigs Fe*, Zn*', Pb**, Ag*' & BE FLA It . X
—p iR, ARBILSHEN THRLH %S, KTHSMMBRELEMS, NFET K
OMS EHA K, IR K, MAEEE 1%L, B5EHPEN oS HMHY, ERHM
By KR R — R

RERAKIEEYT RS SRR, BETYRBEPFRNEERES., AL T BHRHE
F, T Ag. Zan &R (L% 1) MKY, SO, HoOBIE (F2), MHIHBEET
Au, Pb, Na*, CO: & &, HEHERRNEV HAg/Au, Zn/Pb, K*/Na*EHBH K, K
PO H BB N E, RKERESE hHRAERMS, BHA G R ERKERE D),
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Table 2. Composition, temperature and pressure of inclusions fiom

various types of ore deposits

s #H K 2 B OF R & B E|E & g
R AT R KRERH
CO; H.0 , CH, K* [ Na* | soz- | €C) | (105pay | K B
BBREA G 0.22 8.42 0.05 0.49 1.05 0.26 345 438
WFFRE KR (AEHD 0.36 | 20.32 0.15 0.37 1.32 0.32 355 448 §§
MRS H K 0.65 | 16.56 0.05 0.83 7.58 0.35 318 304
I |21.72 |101.90 0.10 2.00 | 13.70 2430 310 677 ¥
ﬁ’\ % ﬁ i
o |18.97 | 81.84 0.10 6.55 9.80 9.46 289 246
(B §
& M | 32.82 [115.61 0.07 6.00 | 14.70 2.46 260 153
1 2.41 | 32,09 0.14 4.19 1.13 1.04 260 181
£ RN
0.09 [315.29 0.79 | 34.54 | 18.20 | 26.16 224 696
o €= -
i 6.82 | 64.08 0.34 5.63 5.05 — 140 —_ &
B . 1 0.97 (182.39 0.02 | 31.53 4.92 | 16.11 168 364
A
I 1.69 |[314.45 0.04 | 32.33 5.71 | 18.75 171 145
+EE
B il 0.22 | 37.32 0.05 | 12.19 3.87 8.13 133 - X
3t & 5 1 1.68 {112.91 0.04 1.27 4.47 0.71 244 855
(BRE) i 1.66 | 86.62 0.05 6.88 3.48 0.87 242 850

. HBHMRT RFETERNSWR, RS BEBERRE

HEESEHEERR GAKRUEZHK, #IRTHBRHEBESEDZAMRX, EX
I REMBHEME (H2), RHp iKY —ELFALRE, ~SEXE& ., &
LB SRR SRR WRGIE, HEEGEL. +BERT R EE R
SRR, BESEHUHRRIE EREEHENSHREXNTR, EHLESRN
BH GRS PAME LY BT, HS ARG, FHEKMSEMA, BRARER & X &
ERRHATIEE. PBAHK ERET Na*, HERoHELSEREKAGTR, 2K
R BB EES RREREREEEIE. kb, RERXNERTHE AASH, EERT
%, MR T —AESRTHRS, mie P RNk ERT &3), BHRETREAH00~
200 &R W, X — “WiR” MFEEBARRASBEAMARSE. UREKERER &
W, FdhHEERARRMAE AR,

BE S, MASPRMAT KB, #FhTHEED% R EA GG R B HR, 7
FIRARLMN, SO Kk Au, Ag ZERF-THRERE, FBORF AR, WE0 KA & &
F. BB AREATNS &M, HEBAK, XERY M4 EEADGE.

(3) RN EHFEHEERIK, R H160~300T (BFEYE, 1988), I REEN
HIRE M. Sk, BELSMRERSTRYER, WAERRE K 2— 8 &
o
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Fig. 1., Correlation between temperature Fig. 2. Correlation between temperature and

and pressure of CO, inclusions in quartz pressure of CO, inclusions in quartz from the

from various ore deposits. Taishanz gold deposit.
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Table 3. Gold-silver minera] series in different types of ore deposit®
ang o | FERARE |l map on | ear oo | TEERR lgagm on
TREBRETRAR (%) %)
(100~90) (90~80) (80~50) (50~20) | (poigy | C10~0)
W | 95.4~91.6 | 89.9~80.0 | 79.2~51.7 | 49.8~38.2 — —
B (RE) |y 1| 94.6 (6) 85.8 (18) 69.2 (19) 45.0 (9) — —
5 B 11.5 34.6 36.5 17.3 - —_
HoOM - 84.6~80.3 | 79.5~50.8 - 16.7~15.8 | 7.2~1.8
ARR(BL) |y @ — 52.6 (8) 67.3 (61) — 16.3 (5) |4.1(3)
& B — 1044 79.2 - 6.5 3.9
H: ( ) AT HEE

(4) Fl—§ TR —p 5T B A B H 500 TR, F—A7REH
W% &V KR AT 4O, MTEVRBENEE. Eh. BESKEAH, §"SE ML
WEELAHER, NiSEERLRARHTHIE,

0 HBLE, 1990, BERXEF R RARRT THNHRERSG
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3 JRARBErD B E L R AR

A B ARBERRR L EMRT 6 #, H oMSHEAE6.1%~7.8% 2 (K 4), HLHF
T RARBRLRSDOHLHIRNE . XEESRRBER AN REEE R, Bkl
AR SR FRAR, BEHEEFBRRRE, MLy RRETRARNIERZ

® 4 BAMBRFHRELEMNRER

Table 4. Sulfur isotope analyses of Jiaodong Group obtained by previous workers
BB & K | R OB B A | 318 (%) | R BB f&
BrARNENE HE+AR 6.1 PLBH B
H B BZE A 7.8
RS
BEERE BB R 7.5
Bel
= EIE 7.0
HRANS BEERAT E=0
fSEANE HIZERRT 7.4
FMEANE HERERA 7.3

o

FICRBRT 4 EHEEMARARERES, Ko S EXBEMARERNE L (R5),
5 AR WAL SANAY, PARBRER DS FEERKBEHER (DEBREY
B RARBHMESRS . SERNAMLEMAREM ERLRAR Z2%e.

S5 BERIETRELER. ERMARER

Table 5. Sulfur and oxygen isotope determinations of orthometamorphic
rocks in Jiaodong Group
7= 5 B R b F=) i s (%) 310 (%) g 3
86-702 FiEEEL S ANE 2.2 5.1
-707 FiEETL #HEKANE 1.2 R BEA KB
~708 FH T RN 0.0 LT B S B
88-609 L% BN 1.7 =
R A 0£0.7 SEI5.5 ZEBRLE
BRESEH 0£2.5 SEH95.8 F

BT ARG IR A 3 HR R A AR A INAE, BNRARGRERENE, 2R AILE

B, SBEIEREDE.
BT bk, WIRABRMERRCEARBHMTILRER,

(1) BRARPHEALETZREEY—, BHEKRERTRIEAE K H # R
Bo GERDNE ARGLRLREME -3, bEHAENBRERT.
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(2) BIZERUE i 0%S HER, MAMZSHERRERAT. 1% FEFAPER K
FERAMERNEL, FHBA1.3%.

(3) RBEERA LG NIBHERE RN 64S HF B0 8.9%, B MM B AL

7.3% 0 AiEHATRFERKRE, FETREEXKRERAMMRARE, HEMEL K. &
CANEBAHAD8. 9%k, WRFZEME 1.6% MBI, 4 5.7% . X—BUIER RBAKEKARR L

Mo¥ S H., HELEHE nFRAEBILE EAREE.

4 JRE"RFUGE R R A E R e

REZNYZ, BRRXEREREY HARXINETATAKEARMEET RS E5RY
e, BUR BT R TR RREBB A M ELS RN, BA LRETERRE GO K
. BT RIEEZETREN TR MEEFRREZEAN. LhERBHAIFEK
MEET RS, HHEEDFIRAEYTEEEEN, N2E5THRY R, MNmAEERE
PRAEHER, ERE. &AUREREE. AEkED> CERREYTET S AlE S

xR 6 BRI, FEATERCEE

Table 6. Evolution characteristics of sulfur and oxygen isotopes

in the metallogenic series

3 *Scor (%) 31%0 (%)
A B R A
¥ # # B " By @ | &’ OE
RRAIERS 7.3(7) 4.2~14.5 10,7 9.8(15) 3.1
RRAILHE 8.9(10) 3.9~14.0 10.1 9.1(13) 3.2
MRS & 10.6(17) 2.1
R A IR 6.9(6) 5.3~10.8 5.5 7.2(5) 6.0
EEETH
o0 Ry 6.7(98) 4.9~8.5 3.6 12.8(20) 5.7
ERRTIK 7.3(35) 2,6~11,9 9.3 12.4(33) 8.6
. BIRIBBE 7.1(6) 5.9~8.1 2.2 12.3(11) 4.2
; HIRTB B 7.0(16) 5.7~9.5 3.8 13.3(12) 2.1
R FIMRRH B Br 6.9(3) 6.6~7.2 0.6 14.0(5) 3.8
RILBEHRNKE 6.6(3) 3.9~9,9 6.0 9.2(7) 2.4
W B A 2.4(2) 1.4~3.4 2.0 8.1(2) 0.1
EETH BBRRIIK -2.6(21) ~5.7~+0.9 6.6 9.8(5) 0.6
i H BIRTBER 9.4(1)
BIORHEB -2.6(21) —5.7~+0.9 6.6 9.8(3) 0.1
BT B 10.0(1)

& RASIATERRL. REZ.

AE; ( ) WXHRESH

HOE, ZFH. REFEANTITE PEELKNICOBNLE, HEY
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FHET RPHKEARPEA. BRBWE SO B . HLEARE—-RIIEGREINLTRH
MEE (LK 1 EX3), WEKRFRLEHRRER WEX) . AAREXNTELA LR
FRER, IHARRARED RIIFIAE 6 . B KIFERE T RERZENT KIIALR
o HedBaitit. ATIEMRT RIS OERYE, HEARESAR—-IFAA, THH
In TR FHE .

(1) ZERFFRFIH, BHHe™S AERAEHRANTMIGS. 0%, Btk & kit &=
6.9%, PIEEH"RI BREE 6.7%, BT KA BEBRMKKA 6.60%0—2.4%—>—2.600.
AT PR [ AL R MR A R EE RN 2P, 5 Bachinski(1966) Frik SRy EE R L F
TN ChRBORDT R R SEET > R > N SRR > BHy > H
§ > RT3 M0 [EN A Rk kN, IERARMCENHEZRZ R
#l#y. W5 Taylor jr % AHIFIRBRARLROT HF (5ZHEMAT A HENYE).
BEy <EmB<ARNA<AZB<MRA<AEHE—ZF. WHEHIEERSE, BUMEITR
VRIS HESRYE, SMERRTHREZREEEEK. SHERH—Z.

s, BRI Bk 60 [ERER SRR, EZBATHEELN R m B
B

(2) RIMBEHRE 0% HEERMBEF R, i ToMMAEEBILHRARE £,
% Fooh iy R BB R W TR .

%7 PRELSTEYBRT R SHE (3) RBRAT KB LIEEBSE, 988
Table 7. 3%S values of the late #:ﬁ'zﬁ')ﬁi%ﬂﬁ 3.6%05 IIEHEEﬁﬂE i—‘s I
metallogenic series in the Yingozhuang ﬁ]{ﬁ 6.7%0s ﬂﬁﬁ%éﬁﬁﬁﬂsﬁlﬂ“{&lﬁ E(Jéﬂ.
gold deposit Bo BREETHKE LV K (AR HRX

o | armn |5 5 | ooy ETERIEN, KA HE . FAEHT. 3%,

B RA T 0.6% . DAIRBR D #, F4
9.9 REMTIY.

89706 RAZERNEHE | £

B
705 | RNKHE & = 3.4 .
701 | PEESE R T 0.9 ERARHEEL, RELA. EHEHRAER

01| BESTR T | 8-S 8, RURFIMEBERI, fEaRHMERE
FRMAEFR R ZERTHR 7 PHRE

HLARAZIE

5 RTRo*SIHD RIIFEABI

R K, BEHHZUE—F EREE—RE Ry Ke™S HE BB R
BE—FERY HhE (R8), X-—HBEMAKKBRN A AHA RS RY RSB R
R, EEFHE. -, FRATRE-ARIIANTEEOHTRFSERTHES. T
AFEHRY, B @EMTTFRARBLAERE, DERVRERERT: K2, VEREBER
EREERYS, SREMLENRLARMRE,

EEHEIND, FBOCSHEHBMRE, REBARMRERSESTRYEHR, HEENT,
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% 8 ERTATHYVHRESLHE

Table 8, Variation in sulfur of various ore deposits in three major metallogenic belts

KR 3*Scor(%)
R HEAR TX B FEH g 2P S
¥ # X ®© " =
=08 =21 & 11 11.4 7.9~12.6 4.7 HLBE
| 5k 4 10.8 9.6~12.0 2.4 £ X
B B A 15 11.2 7.9~12.6 4.7
£ % 12 10.0 8.2~11.8 3.6 HLOES
¥ OB 14 9.6 8.0~10.5 2.5 RE=Z
& U
o % 13 9.0 5.6~10.7 5.1 HLEE
£=)
| B 39 9.6 5.6~11.8 6.2
. EAN i) 4 8.9 4.8~10.9 6.1 X X
8 i ZF 1 11.3
XU b A 4 8.8 7.6~9.5 1.9 x X
¥ )L 4 8.4 7.9~10.0 2.1 EXXE
B = 13 8.9 4.8~10.9 6.1
& &k 35 7.3 2.6~11.9 9.3 A X
F |23 11 742 5.9~8.9 3.0 X
BT *% x
¥R & 4 6.7 6.3~7.3 1.0 RS
B H# 50 7.2 2,6~11.9 9.3

(1) & o¥SIEMT RKH> FREBE . RELER—-IREHEZRE, ERET
TraaElL . B EEEDIHM R YRR AR ARENELES. ARUEHBE 54
BREDPSARKBEN . FXAEE LMAHAHT K ORIE B & 4 B IR, He¥SHh
4.6%~8.4%, SHEMXEETR. WHRAMNBERERNA, REITRHA25.
by BMEMZWS . BEREV MM T AEAE KNI KA, HCl°, SOi~, K" +Na'%
B ROk AR E A ETAKKEM, THCO MkkBE (£9), TFFIF. XHHFH

£ 9 TRVEBTKRISERERKL

Table 9. Qualities and types of underground water in different ore districts

REE BEF (mg/L) FHEF (mg/L)
TX K K R X B
() HCO; cl- S03- K* + Na* Ca?* | Mg?*
=i 922 112 34232 3098 17386 2503 2713 -3
-S4 196 156 3750 13 892 938 281 & -EaR
& k 19 349 78 115 83 107 16 ERBS-EHR

I BEXREIRE R
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sUS B EREHERK (LX), BRITHZ~. T, RN A K, WiREHEER
&R R 6™S B BT FARILX B108S B ME RET KAR (R10).

® 10 AT RUEE A RE KL

Table 10. Comparison of sulfur isotope compositions of associated ore deposits

3% Scor (%)

X & B O FRLRE
y o | m ® %
& 4 1l 8 8.1 5.8~9.7 3.9
i oo E 13 8.1 5.7~13.6 7.9
Efz E M 6 11.0 8.2~15.3 7.1 RRAS
g; B RAB 4 8.2 7.2~9.4 2.2
B R E 4 11.2 9.2~13.7 4.5
1085 | 6 6.3 5.6~6.8 1.2 ’ RE=
= &1 I 6 7.8 4.1~11.7 7.6 | HkES
(2) # Prnmsack(1980) M KA ELBATANHE, NEABEREHEEEN

ROLB T, £BEEN—BIRFE £ Ag>Mo=Zn>W>Cu>Ni>Cr~Co>Pb, X4 i
FE5#EAPTESRESE B, B—BBIE Ag. Ag MIEMERIL, B2 S04 8 EH A
S b, ERBRESHT, Ag BR52H4KAgS:.
FRTEEHEENF, BREEKRNVKAATRN Ag. Cu, ZnSERMERE WA 5
(FI1D %, ANTAARRAKMEEDT TSR IERARETENIER, b5 % kb Ag/
Au fEEE75HMA .

® 11 BRIV KRBT TRILERE

Tshle 11. Ratios of ore-forming elements in ore deposits of various metallogenic belts

Ag/Auff
TR KA By B TR 5% & Zn/Pb Cu/Pb
vOR | m#w
=g —-%E 165 7.23 5.04 0.66 0.29
F R R HE—HA 407 1.55 1.11 0.08 L 0.42
HBE—FE 443 2.31 1.10 0.16 0.20
%3 & 605 | 0.46 ‘ 0.65 I 0,08 | 0.22
(3) #E/KBER 0™S HBIR, £ 16%~28% 2 (GREN|, 1978), S5 KKMEEYL

BEHATF o

(4) F—FHRER%RT, MuEBEms SEE®, MAES/Fe Mtk (X12),
VLT AL R B0 T R R, REBRR.EHR, TR NRE, RELEHEEE
BAk. sboh, HAg/AulifR, SBSEERLK, BGRBRNGHE—B. BREARKT 0
KRB, BEMEIEBI, XAEXRES, Fe. Ag EYRMFE, RBHB A M, Ag/Au
Er, RREE SEXADE.



84 K M R 19944

% 12 FEGHEAAKT o* SR FMRH AL

Table 12, 3%*‘S values and chemical composition of pyrites of different

typomorphic characteristics

s X ¥R i 38 (%) S (%) Fe (%) S F R Ag/Au Sla(X)
il A 8.1 52.62 45.47 Fco.esez Sz 0.62 5.4132
=) +
H B 6.7 52,98 45.79 Feoeg926 S2 1.88 5.4115
4 bona 10.9 52,05 45.32 Fe; Sz 0.28 5.4172
ar il
i & 4.8 51,33 44.49 Feo.a952 S2 0.41 5.4113

¥ HBE T RTERLS A

(5) HEHHERF-wRMHEYD, # ] G Horne % A\ MHBIR: WREZEBHE L
BOKAEE R R, B &R T2 % X ARG A AT, RAERERE. &
EEBRS. 4%, BPHEY K. HRE-FERFHERHFRENE L ERRE2%~3%,
o)z 4137 i

(6) Fo S EHMP IR ZIKRIET HEAHERD, HRERLL. ATSRRLY B
o WUIRAME. BMABRNER, LEREBRED ZEHARARTHIR. E L
&5, ME EMPBREVREELHRA.

(7) WO SEMT IREMEIRE, et BHESFEAETRK, SHKT15%. &
PR PR 7™ H 3 Bk N30 28 Bkt AT OB B B SE B9 BR T BR, 3 8%SIEFI911.2%, BT H KRB
8.10% CREKH, 1986), TFATEMHR B,

6 JERAREN BRI AL R A TR B

ERAMERET B, RAHRAN B YEEBachinski He5| W B A LR F
Pl WHIKBIES—, FMEKEATEE, HERBEHABILTHERERXFF. B
AR I N B - H 3 R AN (R 13), B B HRFES&, §TiRPHE F
PR RER MG AR T FH R A P,

RIREASZHEPHEHHEBRBOHEERRERREDF > REF>HRET>F
B HHER. REBETHAARTRETHEHEE.

1000lneypy-5,=3.0 x 10.57 "*(Kqjware, 1971);
1000lnasy-c,=4.5 x 10°T-(Kqjware,1971);
100010@s,-6o=7.0 X 1057 ~#(Czamansk,1974);
1000Incp,-ca=9.3 x 105T-2(Rye, 1974),

i K 137 F 40 T HAE:

(1) BHRAMTHHAMS HMREERE, FHEEEHMERRE, 2R -HEXENE
HEIE. BRAMAENE, FonEEEFASNE, BEBEELRL, BHRXTRRE
WRER—, BV EESHLAERERMANE DEIT.

(2) NBHE, RALEHEFHRERARBEAY-EE (HEK2) A&, KK
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£ 13 ERVHEIRTHBREFAALRTIEERE

Table 13. Sulfur isotope equilibrium temperatures of the principal ore-forming stage

of every mineralization epoch

159 3% Szpr (%) Py-Sp Py-Cp Py-Gn Sp-Gn
v TREK
# Py Sp Cp Gn A B || A (20| 4 B || 4|
®BOowm 7.06 6.14 4.51 0.92 | 298 2.55 | 331 | 1.63 | 382
B Om | 10.4 8.9 7.3 1.5 | 174 3.1 275 | 1.6 | 388
x & £ 6.1 7.6 3.5 | 174
4
& =W & |11.27 | 11.13 7.94 0.14 | 191 3.33 | 255 | 3.19| 195
g F k| 8.3 8.9 | 7.2 ~0.6 | — |1.1 |367
o i 9.3 | 10.0 8.0 |-0.7 — 1.3 573 | 2.0 | 319
& F [12.0 11.1 9.6 0.9 | 304 2.4 349 | 1.5 | 410
a4  #H | 10.9 9.7 1.2 | 339
o B K 0.9 -3.5 4.4 | 126
4 + B & |-5.65 [-2.12 -4.2 |-3.53 — -1.25 — | 2.08 | 307
A
+ B & -3.4 -5.2 1.8 | 351

E: ¥R O, LT RELOEREIIE.
P BRE TR PFE, bEaHRAHMNRARAIADRHIERZ—.
(3) BFRMBEHG HKp, RANREF -G 8 VxR EREE, WlrREER
VBB AR B T, B RREWMATE, JFd5mRp iR Emg s Ry

Ao

(4) RIBPH IR TR B EENFNRFACLREE TP, S/ ik S ks

4345(Sp— Gn)

B 3 EAESTKKRAMHEREL
I—BRP K 2—ELFHs 3—ZILBF K
TFig. 3., Sulfur isotope thermometer of gold deposits of the principal epoch.
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SULFUR ISOTOPE STUDIES OF THE METALLOGENIC SERIES
OF GOLD DEPOSITS IN JIAODONG (EASTERN
SHANDONG) AREA

Huang Deye

(No. 6 Geological Party, Shandong Bureau of Geology and Mineral

Resonrces, Zhaoyuan County, Shandong Province)

Key words: sulfur isotope, metallogenic series, supergene ore material,

magmatic differentiation, anatectic magma

Abstract

The endogenic gold deposits in Jiaodong area might bz assigned to two
metallogenic epochs:principal (late Jurassic) epoch and accompanying (Early
Cretaceous) epoch, resulting both from the differentiation and evolution of a-
natectic magma. In each epoch of the metallogenic series, 6*S values tend to
decrease gradually from early to late, while things are quite the opposite for
8'%0 values. The anatectic magma formed in the principal mineralization epoch
occurred in larger depth, and its §%S values are somewhat high, varying from
8.9%, of the granite through 6.9%, of the intermediate-basic dikes to 6.7%, of the
gold deposits. In contrast, the anatectic magma formed in the accompanying
mineralization epoch occurred in shallower place, and the procsss of its forma-
tion was characterized by the participation of meteoric water and exogenic ore
substances; as a result, its 8*S values are slightly lower, varying from6.6%, of
the early granodiorite through 2.4%, of the intermediate-basic dikes to—2.6%,
of the ore deposits. Thess data demonstrate that sulfur isotope fraction mainly
follows the principle of thermodynamic effect, whereas oxygen isotops fractio-
nation is chiefly restricted by the theorem of kinetic energy. All this has pro-
vided the important basis for the establishment of the metallogenic theory of
differentiation and evolution of anatectic magma and the metallogenic series.

The Jiaojia type gold deposits occur in large-size and gently-dipping tecto-
nic shatter zones where large quantities of meteoric water and eXogenic ore
substances are stored. Onice connceting with ore magma, the meteoric water and
exXogenic ore substance would particicipate in the ore-forming process. After the
ore magma was trapped under great confining pressure, exogenic sulfur would
be mixed and exchanged with magma sulfur in a reducing environment. The
equilibrium temperature between galena and sphalerite would remain stable at
the end of the principal ore-forming stage. Hence the ¢*S values of the Jiaojia
type deposits obviously deviate toward the positive side. The participation of
exogenic sulfur to the ore-forming process has confused the regularity of sulfur
isotope evolution,



