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1.2.2 WAARGZEEARRRAE P8 g5 rbon] 58 550 DU FhOAS [A] AR i A o)) RO 98 (Q O TE 59
AR C 1A H i AR A A N A AP 0 A, W &R A AR, 7Y E
R SRR NaClL, A B WL R KCL, A 2R EK, 7IE 5~15 pm. B TRHS A7 20 i 7= A2 1)
MR AT HEQOANZ I, F A/ (<5 pem) BB AH AL AR (B AL . 8 afy (1A ) & A b B
BB Q. Q, A, H LT AN KU A Btk i e AR A 9 Q) IR EL M FRAE 2 E CO, Ak
(C 2D, A BULvE, COL,(GHIHMATE 40%~90% . A I W2k CO, f 24K (D M) f i NaCl
T A A CO, A YA A (E &), C D B2 At K 2 T kA %, CO,
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KE B, QAL AT B ) T A Y R Al SR SR (QD .

1.2.3 B—iEMAREMR A BEEEREGHFY—&472 . NaCl & 56 T %k,
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Table 1. Data of fluid inclusions in altered rocks from the Wenyu-Dongchuang gold deposits
in Xiaoqinling Mountains
P W a8 o ZE Ak : < - tm/ C B—RE&
05 [l FEIE
13-1 Q;. MR A S B(10) 210~260 237 L
C,D(9) 250~310 291 C
15-4 Q;. MR A S B(17).C(2) 158~282 250 L
D(3) 158~278 238 C
16-4 Q. O BR A S C() 250~270 248 G(COy)
B(3) 135~170 157 L
D(2) 265~ 290 283 C
18-4 Q. BB U B.CA17) 210~295 236 L
21-1 Q. W AZ £ N A(T) 285~370 297 155~ 345 L
B(3) 260~ 265 262 L
D-02 Q.. AR A A 215~258 241 195 L
B(6) 260~ 265 278 L
D-25 Q,, oA bR B(10) 245~280 265 L
D-18 Q. R E S A1) 195~250 225 225~280 L
P3-6 Q.M RE S A(8).B(3) 240~335 270 280~405 L
P4-3 Q.. AZ 1 N A 255~380 313 335~465
Q.. AZ £ N % A(5).B(3) 162~165 165 225~310 L
P4-4 Qs Tl A R ik B(11) 260~290 285 L
P17-4 | Qs . BBRAI IS B(10) 250~ 325 305 L(6)
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AR, B A ERUKSE N —0.9~—6.3C, HEEEN 1.6 wt%~9.6 wt%
NaCl, C B EAARIK A —2.5~—9.1C, $hEHN 4.2 wt % ~13.0 wt¥% NaCl, X T A B 402
&, 4% NaCl 7 i R AL SRR AR R O RSR 13 R BE ) 28wt %6 ~ 57wt % NaCl, th 7] % Roed-
der (1984) fi i 1) J7 ¥ K 15,

Fo2 DZEUE SO IR 1) G TR Tl AR S R bk A 9 0 B A UAH Ry
Table 2. Gas composition of fluid inclusions in altered rocks and vein

quartz from the Wenyu-Dongchuang gold deposits in Xiaoqginling Mountains

(106 O &t LD
¥ 5 7 R AE
H,0 CO, H, N, CH, CO,/H,0 | CH,/CO,
P3-6 AT A 522 16.7 0. 07 3.40 0.52 0. 089 0.011
P17-4 WA 394 105. 2 0. 32 3.28 0. 66 0. 267 0. 006
15-4 Wk 4 U 522 67.9 0. 08 3.14 0. 00 0.128 0. 00
Q-17 MkAHECT) 399 271 0. 068 0. 74 0. 667 0.679 0. 002
Q-25 kA 9EC 1) 819 492 0. 65 6.99 1.76 0. 600 0. 0036
Q-24 kA GECT) 1220 782 0. 099 2.06 0.679 0. 640 0. 0009
1700-2 kA9 CT) 915 434 0. 70 6.11 5. 60 0.474 0.013
Qm-1 kA g Cm) 263 72 0. 091 0.47 0. 683 0. 274 0. 0095
Q-2 fkATSECm) 1294 91 0.103 1.77 0.271 0. 070 0. 0008
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Table 3. Liquid composition of fluid inclusions in altered rocks and

vein quartz from the Wenyu-Dongchuang gold deposits in Xiaoqinling Mountains

(mg/ml) OF it Ee)
B
Na* K+ Ca?t Mg?+ Cl SO% F K*/Na* [Cl~/SOi~| F~/Cl
P3-6 2.75 5.16 1. 03 0.11 5. 96 1. 60 1. 49 1.88 3.73 0.25
P17-4 7.24 10. 98 1.16 0. 00 14. 86 9.43 2. 20 1.52 1.58 0.15
15-4 9.28 8. 34 0.10 0. 20 12.10 — 0.10 0. 90 0.57 0. 01
Q-17 2.43 0. 50 0.55 0.0 1.98 5.27 0. 025 0. 21 0.38 0.013
Q-25 13.2 3.15 3.21 0. 22 25.0 3.04 0.0 0. 24 8. 22 0.0
Q-24 4.58 2.51 0.59 0.05 7.99 0. 35 0.03 0.55 22.7 0. 004
1700-2 9.25 3.94 1. 20 0.0 42. 35 0. 70 0.22 0.43 60. 5 0. 005
Q-1 5.55 0. 38 1.78 0.0 3. 99 6. 65 0.15 0. 07 0. 60 0.038
Q-2 10. 3 1.12 0. 87 0.22 17. 8 2. 86 0.05 0.11 6. 20 0.003
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BKCIR 27 D)X e KA JEE E S AN (2N T 5 pm) (1) 3R K R B AR WA R 609~
90 U ANFE A BIECRFT AT th h 320 C A, o EEME CO, I —MAHAEMAE =M CO, f
ARG R, 3K P A A IR K W MEAH R LB/ L Ol 40 % ~T0 U NS R K /NBL 5~8 pm
HH W, th AT 290~335 C , 43 YA BEAR L 58 20 3940 B SRS, ol AR 2 v i thE AR A
) A 2 R R AE 55 07 K A e R AR AR AL
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DA ERFE B CO, AFFAE, ch S0 B ARRL, (H B H 0y 3% 3 1% T /> Z8 0 Hb X ), — AN i 80
MPa,
2.3 WHOIEERSHX L

P R AT F 9 4 S AT N TR E A R oy A B AR (1 RN 2), O T S A
B, O PNRIRHIX S IR A IR AR S E CO,, T & kA 55 & ph AR
[l 2 (Bl AR 5 R IR ), /N Z8 U b DX 3t AR (0 S 4K 1 CO, /HLO R LE IR AR By i i s @ T K/
Na“FlF~/Cl, /N %3 0 X1 B Ll e 2R M X (IR A 22 . /N 238 0 S0 - 2R 1) S 0 Ik A 00 4 2 R 1)
K*/Na*/hF 0.55, F/Cl"/NF 0. 05; M I AR B JE &0 I8 0.5~2.5(K"/Na®),0. 04~
0.35(F /Cl), AR A WFEFE, kEA/DNZFERKFEMS KT /Na®™ 4 0.9~1.88,F /Cl™ 24 0. 01~
0.25, MK HEEXR, =L BET KM KT /Na™ 8 0.8~5.26, F /Cl™ 4 0.02~0.30(FK 5), i



16 92 W IV RS NG UG 5 IR @™ PR B BT JA0 4 A X L 155

%4 DERH G KR B &G &R
Table 4. Physicochemical parameters of ore-forming fluids

in gold deposits of Xiaoqinling Mountains

R i & h e . R
W X)) oA e R ke P
C) (MPa) (wt % NaCD)
S - 4R 1)
Q.. A B s R A S 215~380 80~170 31~52 A3
Q. BRI 210~325 57~190 7.7 AL
Jhk A7 B
Frgt 1 245~335 148~190 4.2 pH 5~5.8
- BB 1 198~270 6.9 pH 5.0 b st R K2 s
MU
BB 190~250 6.0 pH 5. 6~6. 0| 44 B .1992
B BE 180~240 8.0 w CO,
BB 220~360 132~180 6.6 pH 4.8 o o
- B SRR T N T v
BB 200~ 280 7.8 pH 5.0
7R 1)< B4 L BN BT AR
B 180~280 7.2 pH 5.1 d 1 oas
BN (7R 180~ 230 W COs, il
/N2 I g B | S A
BT AT B 230~370 190~225 Na=K.Ca | FF{E5%,1989
OO B 165~335 125~180 Cl->F.
ANZE G Y B S0 IR 178~340 SO7~ # CO.
(FZ 280 S| W4 ,1990
~300) w CO,
Bk 4 /)N 45 0
T -4 LR B 370~150 40~44 5.2
0 SR P | xIFEAE L1993
WA A R-2 R B 300~140 45~66 12. 6 .
| I JE AR
Tlk 7 55 i B 250~110 44~55 7.0
e - EL A
e B 1 240~ 320 =150 7.1 pH 4.0 | JdbntRFE %, ol
AT | 260~300 110 9.6 4.6+ 4 LS BN L BT AR
AL B 230,250 85 11.3  CO, 4 1992

R L AE (198 I FE il KT /Na™ A M — &8 20 /T 0. 1 1), B 5 drpliAR 5 B &5 K

ﬁ-}ﬁmﬂd K*/Na ™3 KF 1;@) [A —Hb X Pl AR 25 (al bl A8 25 B0 IR b A7 95 4 B4R 1 K/
JF/CLU # b ik A 9 1)

WEAR K /Na"WHWZER KR T 57T RRBKROET 5 A KR, KEBX 4

W R E 55 8 & K B4R A A, 10 /s Z8 08 b X1 DURHC Ay I L K68 1 RS 5500

DRI 0, 35 1 A R B DX R A A K /Na ™ I B B AN, 59 Ah B 4Rt X 9 28 4 8 B v, il AR 5
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Table 5. Data of fluid inclusions in main gold deposits of Jiaodong Peninsula

LA R 23 B AR O B B b i ¥ — 8 B i
N NCNES B R Y5
CO,/H,0 | K*/Na* | F~/Cl- (wt%NaCl &) (MPa)
BK
AL RE1R A (9 0. 04 1.3 0. 30 R LA
LUAL G BE AL (3) 0.014 | 3.3 0.21 1981
e Al (3 0.10 0.8 0.14
TR e LR R 0.31 5.0 0.09 320~260(8) 80
A9 A K TR 0. 34 4.55 0.12 350~260(11) EWE TR,
43 90 AL ROIRAE B 0. 45 5.26 0. 09 o
A A P R AL 1 0.71 3.45 0.13
=l 8
CEAS IS 3.72 0.06 [.5~11.5% 250~3007 2R B,
55 002 F R 4. 02 0.02 B.5~11.0% 260~3107 1980
AL AR 3.71 0.02 800 fe i RN
PR S5 L T A 3.74 0.13 o
V. 108 (41 9 ik &) 0.15 1. 62 0.18 [2.3~10.0| 205~370 29~83
V.51 (A1 JE ik ) 0.29 0.59 0. 32 1.7~8.1| 272~370 22~86 @%%_,1992
V. 9 A 4 R — 0.74 0. 08 2.0~3.6 | 270~340 — rx
V. 52 (A4 ) 0.16 2.03 — - — -
J K PR AR ) 0. 034 2. 39 0.88 [2.1~5.7| 145~256 | 7.4~13.4 {H1H%,1993
AHE E (AR AR D1 0.021 2.24 0.17 3.7~7.0| 151~407 | 5.4~13.1
Xk e R AR A8 2 2.1~11.7| 220~400 40 7K M, 1988
FaEH (8 AR HT0
WAL B 1 11.3~13.2 280~338 |54.1~29.9
W ALB B T 0.37~11 | 0.38 240~ 250 RIS
B4 B 1 (—H>D| —o0.08 200~180 1958
& e 0. 03 1.79 0. 33 2.9 A 3L
AP 3l s X
A SRR A B 0.78 0.12 300~360 SBAT o A
A1 e % 4 R TR AL P B B 3.65 0. 14 320~ 220 1988 i 51)
A 9L TR 3k b B 0. 54 0. 043 <200

(D #8845 1992 555 Py FE &
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5—REFX BN (L, 1984)
Fig. 1. (K" /Na") versus (CO,/H,0) diagram of fluid inclusions (left).
1—Altered rocks from Xiaoginling; 2—Vein quartz from Xiaoqinling; 3—Vein quartz from the Linglong gold deposit; 4—

The Jingingding gold deposit in Jiaodong; 5~ The Jiaojia gold deposit.

K2 WA SR KT /Na™)-(F /CL) B A ED
1— /DRI AR S (RS0 ;2 P REET IKA TR ;3 RAB SN KA AR ILE.1992) 54— KRR MBS R & (E
B ERTERE 1991 ;55— R (L 2% ,1984)
Fig. 2. (K" /Na") versus (F /Cl ) diagram of fluid inclusions (right).
1—Altered rocks from Xiaoqinling; 2— Vein quartz from Xiaoqinling; 3—Vein quartz from the Linglong gold deposit

in Jiaodong (eastern Shandong);4— Altered rock type gold deposit in Jiaodong; 5—The Jiaojia gold deposit.

TIPS ik B R B i ) K /Na ™ 5 /N ZR U st XL 39 il A 2 vh s 3% L NaCl 7 d g 32 19 i 8 2
WA, KL RBA W T AR KT /Na™ 58 T8 KRR,

F/Cl  Hf ek TIXF KRR, Rafh2 F i EEPHET, SRS EE &K ARE
B T A AT R O AR B A RT e VBRI  F/CL , NZR e Sl Xl AR o 1) e RS A TN
KA R R SRR G A O W ELA N A8 T, R B B D AR R ik F2b,
MM F-/ClT Bk,

P2 it A A R ABUIR 2 48 8, m 19 COL/HLO e MR T B AR TR 0 . JE 18 2 A2 50 3k 2 ik
A T (1R i A 2 A s g A B R WD /N Z U 3t IX AT s 0 K, — IR 80~ 225 MPa, 1M R 2R
M DX F I 2y 20~80 MPa , /N Z e Hiy X 3724 W7 52 o BE R T BE e AR AT T 5 2R L X B AL 78
R AR, XA U] T R 3R 3 N AN T
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Table 6. Hydrogen and oxygen isotopic composition of altered rocks and vein quartz
" O0smow (%) 6Dsvow (%)
FE = AR 7S 7Rk ok U5
A1 9% H,O" (P 20N

AR A (P3-6) /N 28 W8 ST i 9.8 1.06 —69
MR (P17-4) ] I 11.0 —67 AL
BRI 9 (15-4) /N ZE W AR 1 10. 4 1. 87 —59
ik A1 €

MrEE T (5)2 7N 2 W ST 10.7~12. 8 2.3~6.0 —48~—381 A3

BrBcn (4 NN 9.6~11.7 —0.3~1.1 —38~—87
Jok A7 9 (14) SCU S i 6.1~13.0 —3.2~T7. ZEH R 4%, 1985
Jik A7 9E (6) NG 5.0~10.7 —1.3~2.5 Ok 5, 1984
Jik £ % (5) /N FR UG T B 10.1~12.2 2.9~4.1 —72~—87 I 45,1991
Jok A7 95 (15) By A 22 0 7.0~13.7 56 PE4F,1989
AR BT JiE A = & 13.4~14.7 —62~—92 0 A 55,1989
T AR (3) [T 11.4~13.7 2.0~2.8 —107 gk B M4, 1994
AR 2 R (6) JHE 4 i ik 13.9~15.0 4.1~4.5 —81~—91 gk B M4 L, 1994
AR R (9) Ji& 7R 12.1~15.4 2.5~4.7 —78~—91 5 B I 4 , 1994
AR R (1) i AR A | 12.7~14. 1 —77~—82(2) g 2 I 4% , 1994
A7 9% ik A JhE AR ¥ Bk 12.5~13. 8 4.9~6.2 —58~—93 Ak 45,1989
AR D %k 11.2~16. 2 3.6~8.6 X A3 4F, 1987
A YE KA (5) B 25 X8 s 10.7~16.3 1.7~7.3 —71~—83 % A 5 1989
ALK (9) TN S TR —64~—97 BAT55,1988

O HA RV @ LR S A kR S

R 6 R T FATTAHY AT 2 4 3 XA S SR 10T SRR Bl AR W T R,

(1) 6"0 FHa i . NF I HU X B0 04 5. 0%~ 13. 7%, &
16. 2% s BEAN AR X [ K9 10. 7%~ 16. 3%00 B IER B S0 IRM 00 (%) @ T /N%E
73 H B AT U RE A AL, 51 A - K 4 48 7 B OE SR AT
RS 2R 2 B 1 e T /NS R b X (— 3. 2%~
ST THAR A (B AR A R A ) ik A KA B, RS HB X S0 IR 1) 81°0 Ml oD # R A
FHAT O Y L, S e 7 G i AR 5 A0 AR T (B AR 25 B A 5 A S ik R AT ) o2 [R] U

Wy TR F T 9 M X AT
81Oy 0 W T RE I 2 31

(2) Ttie

=4,

BRGS0 IR A 11. 2%, ~

+7- QAU)Q



Bl1ets B2 W

IV RS NG UG 5 IR @™ PR B BT JA0 4 A X L

Table 7.

BT NBEU I AR e DR (YR ) 3 36 4

Sulfur isotopic composition oif sulfides from gold deposits in Xiaoqginling Mountains

and Jiaodong Peninsula

W X)) W CRE S D 8*Sent (%) Ag B
Py 1 (2) 3.7.7.1
R [9) Pyl (2) 6.3,6.9 AL
Gn(2) 2.4,4.3
Py I (2) 4.8.6.4
Py I (3) 3.4~5.8
prg Cp(3) 2.8~4.0 AL
Sp(1) —0.8
Gn(3) —0.4~-+3.5
Py(37) 0.5~6.4
_ P Gn(18) —2.0~+3.8
B/ Sp(5) 4 T~t2.4
ZE Uk
Py(56) —1.77~4+4.8
. Sp(2) —4.49,5.04
2517 AR 415 A
¥ Gn(3) 1.63~42.28 RHEFRSE
Cp(4) 2. 83~5. 04 1985
Py(8) —7.13~+1.99
Sp(4) —3.69~—0.89
TR
et Cp(l) —5.82
Gn(5) —12.47~+38. 27
- Py(4) —3.0~-+0.8
&L AT Gn(2) —4.3,—4.2 A
S (114,Py)e*S: — 7. 1~+7.1: P, 2.7
ik Py.Gn(85) 4.9~8.5 XA AL 1987
Ik Sulfides(4) 7.6~9.7
Rl Sulfides(8) 6.4~8.5 Wt ,1989
B NP
HEFx Sulfides(5) 8.7~10.6
% ) Py(lZ) 9.8~10.74 FE A VR,
B Sulfides (12) 7.9~10.7 1991
=il iy Sulfides (3) 12.1~12. 6
SO (130)6%S:4. 9~12.6; T4 .7. 4
LAl Py(13) 5.1~09.4
Jeg %R o | Py(5) 8.0~13.8 - -
R | mEw Py (5) 7.7~13.2 EXRRATH, 1988
=i Py(2) 8.1~8.3
BV 7.1~13.8,F¥+9.4
WPy W ;Cp— N ;Gn— JEIW ;Sp— NEEN ; Sulfides— Wi b 40

(3) WA HLIX 6750 1 22 AR AT BE A2 H T KB 7K IR K Il 208 R A0 vy 28 SRR 1, 9 AR
KA A AR AL R AF 5T, 61°0 oD R Bl A7 125 ¥ f 3 10 08 0 AR i $40 v 2 1) o K i
%, HAACLURT, bR P 55 e R AR B B C PF %, 6 1L da 2 3l 1 38 B A< 3 0 A 350 11 6 A 4
J3E o FRATT AT L P O < X A i A R AN [R] R R rp AR AR OR AR AR 1 It 44 0 4[] A7
AL, N ZR U DX G R TR B R R A3, M Ak P9 Bl L g 3R BT o /N ZR i S
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IR W 2 0 A T X T A IR A AR R BE O 41500~ 42300 m, 1fij i AR LX) i — 500~ +
600 m, T LL/NZEUE Ml X RS FEK ) 6150 AR BAR TR R 510, H X oD 1 22 51 A 1
B A,
3.2 AL E Ak

27 R EGT /N ZR U M DRI AR S & ST IR AR AL 1) 6'S 4Lk, R 6% Sy s 2 AR HE Ohmo-
to Ml Rye (1979) Iy B A v 16y, FeAT 145 2 R an

(1) /NFEUE LX) 0%S (Y)Wl TR AR B 1), /ANEIE 0K 114 SR FE 6%S
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A COMPARISON OF ORE-FORMING FLUIDS BETWEEN GOLD
DEPOSITS IN XTAOQINLING MOUNTAINS AND THOSE
IN JIAODONG PENINSULA

Xu Jiuhua, Xie Yuling and Shen Shiliang

(Department of Geology, Beijing University of Science and Technology. Beijing 100083)

Key words :gold deposit, ore-forming fluid, Xiaoginliing Mountains, Jiaodong
Abstract

Gold deposits both in Xiaoqinling Mountains and in Jiaodong Peninsula occur within the
Precambrian granitoid-greenstone terrains, controlled by ductile shear zones or ductile-brit-
tle fracture zones. They have many similarities in mineral paragenesis. wallrock alteration,
fluid inclusions and stable isotope composition.

Ore-forming fluids are characterized by low salinities (generally lower than 10 equiv.
wt % NaCl) and relatively high CO, contents. Fluid inclusions in the main ore-forming stages
are rich in CO,; nevertheless, in earlier quartz of altered rocks, fluid inclusions containing
NaCl crystals can be seen. The homogenization temperatures vary from 250 to 350 C (even
up to 450 C) during the early stage and from 150 to 250 C (even down to 100 C) in the late
stage. The CO,/H,0 ratios of fluid inclusions in Xiaoginling Mountains are higher than those
in Jiaodong, suggesting that ore-forming pressure was higher in Xiaoqinling Mountains than
in Jiaodong. K /Na™ ratios of fluid inclusions in quartz have much to do with host rook, be-
ing usually higher than 1. 0 in gold deposits related to felsic host rock while lower than 1. 0 in
vein gold deposits related to dioritic or mafic host rock.

Measured 6D values of fluid inclusions and calculated 3‘8();{20 in vein quartz of both areas
indicate that the water of ore-forming fluids was associated with meteoric water. The ob-
served difference between the two areas may have resulted from elevation and/or continental
effect. 0°'S values of sulfides from gold deposits in both areas indicate that sulfur might have
originated from the process of granitization in the basement. However. the higher ¢°'S values
in Jiaodong than those in Xiaoginling Mountains may also imply the influence of the under-

ground water affected by paleo-sea water rich in *'S.





