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Fig. 1. Schematic geological section of the Linglong gold deposit.
1—Linglong migmatitic granites 2—Ore vein and its serial number; 3—Major fault and its serial
numbery 4—Surface relief.
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Table 1. Data of fluid inclusions in quariz from some major ore

veins in the Linglong gold deposit

ik BTN WARTE H—BE (T BREE
P 53 B 5 LR
Fir B CWim) %) ™ tH t(C)
230-3 I | 2350%FC3 L+V, <5 86(7) | 220 | 240~300 i 200
230-19 T | 2303 FC 19 L+V, <10 85(8) | 240 | 290~350 (8) 304
230-35 T | T | 2302 FC 25 L+V, <10 76(11) 295, 335 300
220-10C | I | 2202 FC 10 L+V, <10 92(9) 280~335 (9) 352
220-6 I |220%kPCs L+v, <7 79(7) | 280 | 280, 340 380
AT 300-8 Il | 300 % FC 8 L+V, <7 74(4) | 3001 250~280 322
300-7 U] 5004 FCT L+Vv, <5 85(5) 230 285 332
380-20 I | 386 3% FC 20 L+V, <10 75(5) | 290 | 285~310 (9) 272
120-21 1 | 4202 FC 21 L+v, <10 85(15)| 225 | 205~300 (13 268
120-13 1 | 420 FC13 L+V, <10 83(8) | 235 | 265, 305 276
190-3 I 1190 K630 4 L+V, <8 320~370 (5)
| 190-4 0| 1903 K 637 £& L+V, <10 77.5(8) 290~450 (8)
51-5 1} 282 2 155 4% L+V, <8 ‘ 278~322 (11) | 208
51-7 I | 26234 122% L+V, <5 272~290 (6) 310
51-10 T | 2623k 13148 L+V, <5 305, 305 294
v.il 51-DB 2| T | %33 L+V, <6 313~332 (D 300
51-16 | 262 2 146 48 L+V, 288~369 (16) 308
I.+leao, +V, <8
$1-19 T | 2203k 157 48 L+V,L+Lco,+V, <8 312, 355 294
Vo ‘ 9-51.10] I 1 9 2 hk 51 48 L+v, <8 ‘ 63 ’ * 270~340 (7) ‘
96-95 ) B EHR L+v, <10 80(16) 18C~230 (113 | 308
96-96 .k L+Vv, <10 869) 245~260 (4) f 308
52-2061 | I | 3k 208 % <3 | | ‘ 313
V.52 52-2062 | T | FJTsk 206 3% <3 ‘ 310
52-2551 | | ‘ KIS 255 K <3 \ | ) \ 308
v 10-2061 . I ‘ KIF I 206 24 <3 ‘ [ ‘ 1 827
W D L+VIESBERESEME, L+V+Leo, HE CO:RANZHEIK,
@ * HAFVIBAHKA NaCl-H:O (KR F-ra B P K/ —EE;
¥ S|SHEEEH—AHEE, LEUERRESDL;
@D WHAFEEEAN (<IN, KEH-FENER, BRERZELSIIH.

%WEBME (Orthoplan-POL %) 1 XYD tnh& Lk 17 . hé B E B (L.=185~
186T) FIEHERAR (4n=3347C) EHTHRE. MPMAEH 5C/min, 2 KB F L AYE I,
HSIBA KR T NaCl IHikE F-in BROREH—EE 5. B R E BEEPD- 18 A3)1E
RO LG BBE - Fkihek b X-Y BB ROUER, BEBRREITHEATH &,

BAESHE s HO. CO.. CH, H, Fi ST-04 B frk ta 30 2 . FE S B B 100C,
1B 10 5 U JRBR A% 5 2 10 T B AU Ak s L phe 72 A i S, BB LR B 400,
BBy 47 ol AL B Bk B AL 2% oL 2 0 S RNRIE SR AL BRI M TR ST 4 B o
BASWBERE AR 10~80 BA K,
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2.2 BRGHERY—BE

BV RKA RN QRG BN RPN L, BAETHE—B A 70%~9%0%
AT EE, —8/DT 3um, ¥ayalik 5~8bm, KT 10 bm F AW, T RE HA,
ZAHMERELIR, AL RRSHEH—REN. KKBEHBEERE. fEEEBIKN.
AIRE CO AN =M. RN& NaCl F1RBEHEE

et e, ABEBEBSIESED, BEH—hEHE. BoaErrEmxae
et itk, BHixssmfembud BHEZERNM, REHRZHENS — BRBENY -
PRSI, —FhR fu<<374T, TR CO. HBE W 86 B—FA ta>374C, BB Fin
HILERE IR, FH CO. WnFE ARG R ERER, ok B3 7 & A i i
Ko

K2WBREEY, REEV RO BEREFLATHA:

(1) H—EEEEEE, N 200~370CHE &, AR RE&H G ERI T
450C, BRI —RE ¢5 IS TXAEE, W@ BENgE TXAEE, 2T 200~
390C (I 95 AR GELE, % 2 hRARFIHD

(2) RTHBRIMIMEBELHRER, mV.1081 BrEpyH—E K b 205~370T,
O BB 250~350C (MG R RABRSM . Bsb, RY-BrE I HoiR B o by MR 548 B kB fh it
FETh 270°C, MEEBT % 260C, XEESLA B SRS - PRE K HEE %,

2.3 BREEINER
R2FHTRBRET RKKAXHBERSHHEROHE, FTEEUTILA:
(1) CO. & EEE, CO/H.0 Gisyr7Hith ) I By B 4 0.012~0.134, TKEH

89.99

99.9r

|
[
|
l
|
|
1t

o002 0.0 0.6 0.8
(a) '

H 2 V.108 AREEFRSERE
(a) COx/H:0 (A TFHILE) ERABEE: bOIRERS (mol/l) M ERE
Fig. 2. Probability diagram of fluid inclusion composition of quartz from Vein
No. 108.
(a)— Arithmetic probability diagram of CO:/H:0(molar ratio); (b)—Logarithmic probability diagram
of liquid phase components(mol/l1),
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0,032~0.17, H EEE 454 0.0536 F10.0903, M TEET0IRE A 11.6% Ff118%,
EHHR LRSIk e KA 2 —5 M, CO./H.O R NEEEDH (Bl 2),

(2) CH, fu H. iy & &tk CO, EAH L, —Kik CO. MM BRE(EK 2),

(3) My H, Na® fi K" & & B &, Nat—B2ELTF 0.2~0.5 mol/l ZjH]; K*
THTF 0.037~0.87 mol/l Z[E, K*/Na* (E&H) EHELHH 1.17(V.52,V.10),0.054
(51),1.14(VL108) , ix Se BB IR FIR AR 0 —FE NP R — sk A A B &0 A,
MEXETEODSH 4 K*/Na* 5 1.29, TS0 %H53.2900; ZHEV KK FREST K
H1.82,2,62047

(4) FIE FhC & & — B IE0.2~0.6 mol/L Z [Al, A Bl #& & ik Bl & 48 i
Tmol/l,

(5) Na*, K*, Ca*, Mg** f1Cl- R EFEE i o

3 RN BRI E S B o Hr

1 SRGHERNRE

Hakk/h, AHRBELHBERE, RATHAEFE. RSO EEFEER
Tal NaCl fhE R, REZGAKKIFHRBERRE. BEE (Sal) Z2&ETFXIHEMD:

(ZFHET x;—g
(ZFHET) 2—2+Hzo
R P 7 FUHL Oy A A A R rh R A M B &, 2371 58 43 B4 Na* f1 NaCl 4y F 1y
R,

F2hBUREM, IFEMEEEEEL.7T~10.0 wt¥% 2 A, BRI B % R,
EEBF AN NaCl FREFLH A,

BERBATLITCHERS ., SETRSIMNBEMHLEE (F) SHE®C BRAH:

p=Feo,+(1—F)o, (2)

P, HBRBEEREMEEE. HEMEERSEEHNCO, H oo, 10,0018 g/cm’ (£, 1atm),
MF XK (>0.75), #Q—F)o, BRI, TERFEKLEETHFMRBERE |
8RB, WICERC S RB, o BRI (Sal.) HHEEREOLR

p;=1+0.01Sal. {3)

RHE Sal. BAh%, o K g/ocm’. Wik, AER1HF, L2 FEEEEREK (3). X (2)
RERE Wk 8BTS 0.83~0.87 g/em’,
3.2 R RBEHESRT FREMSIT

(1) CO. ik HMAXRM H.0-CO. th RBAMEEZME, &5RH 350x10°~150x
10°Pa (CO, #iEY), 200 % 10°~500 x 10° Pa (K% HN-K 2B E 7w B .

(2) Stk RERAEDR®LOAAERE, &L T HO0-NaCl-CO. b FH, #&i%
RARBRERESHRIEE RS,

Sal,. = (wt%) (1)

sl

0 HLBE, 1981, BRAMGFIIERS W RT HEAE LT A (RERE)
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o2+ (fa—0.457Ine) W
p=8.28¢" "N W (Craer <10 B (4)
A P—ERIES(0~1500x 10° Pa)

I —IAIRIEBE (150~450T)

Weo, BHitdh CO, IFfRBE(0~36 wt%)
Cract B NaCl iREE (0~20 wt))
fz‘fs mCNaCI Ef%%lﬂ’a"%’ﬁ

¢ A A B R,

B HBARRY D 340 x 10°~520 x 10°Pa (BrBt 1), 300x 10°~750 x 10°Pa (BB 1),
TFr B E g K F IR B, wIfes DB BRIEK GO RIemmEERE L8 K4
Fo

(3) lERak WRECHEE fc—E, WRED PcBRBET. MBifE, K HF
Akl —2FHMENR, 7450 H.0-CO: 1 H.O-NaCl 4k R R KB ME 1, #X
RO 9 IMCI00M R BB R, WARIBHXHA L hRERENERREEZRHXA .,
%t F H,0-CO, itk &

InPc=38.36—5.58 Infc (fc=374~265T, Pc<{1850 X 10°Pa) (5)
(Rt Pe, fe o BIAMGR E IR REE . 3T H.O-NaCl bR A
Pc=—985.3+3.17%c (=374 T) (6)

(SRR, BATRBELERE a=0.01 WHXEAERETHENEEL., BHRH
HE, HREHERAEN Po (HIEHEISHTER FITES3.
i T4 H.O-CO: fndli H.O-NaCl h A AW REF AR AT, HEHE hBEE -
EfRE. HEMBUHNENESIRRELEROBERBHAAE,
(4) WRFEEMMY LR, BBEPERET Ik V. 108, V.51 KT HEEEIKR K
£ 2.0x10°~9.0x 10" Payi RN, Hh T rEEh 2.13 % 10'~6.27 x 10" Pa, TTHrEek 2.17 x
107~8.63 X 10" Pa, XL(EIEHAENBMET 2~9km, HHEEHE H X F0.7~3.4
km, WILRIER 4 RICE (5 KB BT, BERT-REIED N TEAEIEE E
HziEl, UhaklESETRKABRBRTEN®, 9" EKERVFEEEPE0.7~2km )k,
3.3 pHfEh it
AEKFIEZREEA L, "THRE K" RERBMET pHE™, &5 % E K300
(1., #£3), K" #fkEFHIETE B 0.05~0.275mol/l (F}4), W pHJE B X 4~5, 5
BRI R PR ,
3 K(AISi;:0:) + 2 H*<=KAI1,(AlSi;0,0J(OH), + 2 K* + 6 SiO,
B - 1 # 5

ap+

2
ag*

logK,=log =2 logax+ — 2 logay+

R

0 RJu%E, 1992, HO-NaCl fl H:O-CO: ififkis R iREIN A B. BR&T RABAMESRI £ Ritite
(FEE)
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Table 3. Data of critical fluid inclusions in quartz from the Linglong gold deposi:
i Bk B 5 ey B R KA (Bim) fep () Pep (10°Pa) # E
Bl 330 404
380-20 I 8 331 404
2x5 328 418
— o — — ) s
4 367 223
190-3 I 1x8 370 213 A (D
\ 290 §3u
V. 108 - A
. 360 249
ks
5 430 433 1>>374 ¢
190-4 I 6 450 133 A ()
6xX8 363 237
A% 8 310 572
8 356 291
<371 °C
5 305 627 &
»1-10 I 5 305 627 A 0
6X8 359 217
V.51 51-16 I 4% 6 288 863
5 320 480
5 350 291
51-19 I 7%x9 312 352

pH= —logay,= %log K,—logax+

B apr=mg++Vs+, B LL pH =%logK,—logmx*——log Y+ (6) #2 3@k (11), 250 °C M

30T I log K 4y B4 8.12 Fn 7.82, log¥x+ 4y Bll2h —0.42 F1—0.59, T=&,
(£=250C)
pH=4.50—logmyx~ (£=300C)
A HEEWRE (mol/kg), WIEHH H.0, #MHIEE mol/l #[H .
KAV, TH WA RIIER pHIETEE A 5.04~5.77, b EARX @R (4 A A
Nomos Ef@fEIF s URERIZEMRZIEBERR Y, BOEATREHASE & %
(% p=(200~800) x 101325Pa, £=200~300CH, /KEIEER K, {EHENM 10.4~11.419),
WEY Bty pH WRER W e, B AL FIRR (1967) M HEBERETHETS2ECY E, N
RSB GR ZBRM. BBy (218.0). WET (208), & H " <199.8). Wilkkkp"
(188.0), LT (178.5) o EXANMF 5HE T REMT M ERBFHY, ¥V E/D, 7l
W pH M,
EnfEa M #ECO./CHiR A X B H ¥ BT\ H H MW X AKXNER=E! +2.48x107%

C7)
(8)

pH=4.48 —logmx+
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Table 4. pH values for the deposition

of quaréiz in the Linglong gold deposit

\\\iﬂgq‘-# ~
LA
P 3 my+ t/C pH & F_g
EHCIHl0.23(8) | 270 5.1 AR )
(I)/0.275¢8)| 258~95|5.04~5.06
V. 108 [th#5( 1 ){0.23(3) | 272 5.11  [ARM S2-
(1)0.25(7) | 301 5.08 [FHF(8)
IO )[0.125(2)| 320 5.4 1
10 12
C(1)0.051(2)| 280 5.77 i i
V.51 (1>[s.14¢3) | 300 5.35 |HAR(® B4 TUENHT T RmBRE SEL
— : £ 1 35
T: (1) mt & 2b, B L mxt = M+ R&RH WEH
(2) : HER 3 (X8 =0.1mol/l, 250 °C)
) I, I RESHERFRE? CRSIRBLR, 1979, #H L Bavnes fiI

G K, Czamanske 1967)
Fig. 3. General range of pH values and
oxidation state of ore fluids depositing
sphalerite.

(108 S50 —8pH)™ (Btix=0.016D) #AFHE. K1, UHEAKBEH & > &8

log (CO;J/CCH.) 2 1.88~2.59 (V. 108). 1.44~2.81 (V.51), & pH=5.2, | Eh=
—0.55~—0.53V, RIBFENETHENT YHXAZ B TR ZERY FEC, RERNST K
PH #l fo, #EEZE ¢ . W Eh 5 fo, FipH WX AT — B E B FHR BB R R, £
WA 2 H,0=0,(g) + AH* +de, FERMEEPE 40H =0,+2H,0+4 e, MBS

AR RN
Eh={E2+4.96x 10732 (log fo,—4 pH) (BR YA D) (9)

E}+4.96 %107 (logfo,—4 logK.+ 4p H) B MEERK) (10)
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Table 5. Eh range for the deposition of sphalerite

. logK, E:° (1R
Ho#7 A K logfo, pH Eh (V)
298K 523K 298 K 523K
Eh=E;°+4.96x107% ¢ -83.4 —~40.,33 +1.23 +1.046 -39~ -45 5 —-0.48
t (logfo,—4 pH) ~ —0,638
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t (logfo, —4logKw+4 pH) ' ~+ 0,613
.. s _ AH [ 1-298 ) N
% E¢*= 4,96 107 tlogKe, logK, = —~o ( = ) +logKees, GBIAR (3 )

22 logKupspec = - 11,12 GEXH (7))
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PHYSICAL CHEMISTRY OF ORE-FORMING FLUIDS IN
THE LINGLONG GOLD DEPOSIT

Xu Jiuhua

(Department of Geology, Beijing University of Science

and Tectnology, Beijing)

Abstract

Located some 150 km west of Yantai, Shandong Proviace, the Linglong gold
deposit consists of a series of hydrothermal ore veins filling NEE-striking
faults within the Linglong granite formed by metasomatism of Jiaodong Group
(Precambrian metamorphic rocks). Hydrothermal mineralization might be divi-
vided into four stages; Qpyrite-quartz; @quartz-pyrite; @polymetallic sulfi-
des and @carbonates, with the major gold-associated minerals being quartz,
pyrite, chalcopyrite, pyrrhotite, sphalerite, galena and calcite, and the major
wall rock alterations including silicification, sericitization, pyritization and potas-
sic alteration.

Studies on fluid inclusions in quartz from ore veins indicate that there
exist mainly two types of fluid inclusions, i. e. aqueous (or saline) inclusions
containing a certain amount of CO,, and CO,-rich inclusions, with the occasi-
onal presence of CO,, liquid and gas three-phase inclusions. Homogenization
temperatures of fluid inclusions at the early mineralization stages range from
200 C to 370 C, and can reach as high as 450 C for a few critical inclusions.
The minimum ore-forming pressures vary in the 1ange of 2.13x 107~6.,27
x 10" Pa for Stage I and 2.17x10°~8.63x 10" Pa for Stage 0. Ore-forming
fluids are characterized by high concentration of CO. and relatively low sali-
nity. Average Xco, (wt%) values are 8.2~14.5 and 8.4~25.3 for Stage I
and Stage T respectively, whiereas fluid salinities (equiv. wt); NaCl)are corre-
spondingly 2.6~6.5 and 4.2~5.8. Other physicochemical conditions for ore-
forming fluids of the initial stages are pH 5.04~5.77, Eh —0.53~—0.55,
Mina T 0.2~0.5, mx +0.037~0.87, mci—0.2~0.6 and densities 0.83~0.87 g/cm’.



