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Fig. 1. Sketch geological map of the Rushan ore district.
1—Quaternary; 2—Biotite granitc; 3—Amphibolite (Relict of Jizodong Group); 4—Il.amprophyre; [5—
Beresite; 6—Ore bodys 7-—Quartz vein; 8—Fault.
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Table 1. Major types and characteristics of gold ore
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‘ HEA. HAS. ? |
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xR €85, BEy. &
ko

S BEOR W5, BRE. BE | 3.31) 11.56/0.079 | 0.041| 0.031] 0.88 | 8.0
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Table 3. Physical properties of pyrite from different levels
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+ 5m - 75m -115m
T Ul ; £ !
" PRl R R , 5.417
- 7 i
2 ( SR SR l Sedind j 5.4185 ‘ 54192
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(Hw) l VAR N l 1240 | 1571 I 21:
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P ; 28N : AR T E A } 5,61 ’ 33.80 | 53465
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i L0y) | VA RN ’ €3 ’ 33.87 “ 3300
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| AR Q115 Xp Bl 53
' T GERG Hh 2 BRI GG i—E R
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Po—-3F 1 b, OREREEOES, —BEUAFE OELECBRRN E I P.=
850 x 101325 Pa),
AR EEREAR “AIAAREDM Iy~ ERE R Wila AR &KX

_ 70
| At= —0o-P =3 (2)
IR £ =ty+ AL (3)

Hrh f — BRAEAIRELHE R, RREEERRIRE P—HE(1)REk
HEES, ERRERTTE D,

— R I8 BERVE 1 B ME T S0P R BERE O, BELAFA (1) ~(3) KRBT
5 ST TS 1 R TR R

Bilgn, TGP HRERARE IR LBEABESY —RE GO b 23.6C, HEMHCO,
RS (P) A 61,24 x 101325 Pa, BB (4,)345C, AXEDEESIE S (P,) 4850
101325 Pa, ¥—BE (fy) B 268CHA (1) K.

_ _850—61.24 _ _
P s ¥ (268—23.6) +61.24=661x 101325 Pa
B P=661x101325 Pa R A (2) 3.
70
t-: S —_3=
A 1000 X 661—3=43T

o o(3) KB £ =268+43=311C GE{IRERTERE)

B i=311CHE (1) &K, H BB P=767x101325Pa, WM ¥ £ =311, P=
7.77 %107 Pa LUK IZET B ARSI REEMET.

AUET R ARMEATARBERNESERERBENE INEERLE L, KE
4 FHIZEV T E AR RSB RT A ERE R, HEE, EhEREHE/DN, 29
BB AEEILTPRF K, RO EED 2956~311C B T ARIEHRKED K,
3.1.2 EBRE (PHE MARE TREIFERP®ES pHE> B %, HIE BAms
AR A&, FIAGSER RO WRERTEC IR IARBENTL, Ze09R
B RS R R R R B AT PR MR FE R,
6 (NaAlSi05 + CaAl,Si;05) + 5 K,O=10KAISisOs + 6 CaO+ + 3 Na,0+ 4 ALO,  (4)

(WERD) S0 o))
CaAl,Si,05+ 2 KCl1+ 4 SiO,= 2 KAISi;O5 +CaCl, (5)
EKRR (A
3 NaAlSi;Os + 2 HCl + KC1=KAL[AISi;0,,){0H), + 6 SiO, + 3 NaCl (6)
G2 A= (A3
3 KAISi;O: + 2 HCI=KAIL,[AlSi;0,,JC0OH], + 6 Si0,+ KCI (7)
R (A=) FID

B O~ ORI R R R RRERM, &RAFE S, ATRMIEKE L bnE
B R B B F 8 1 R S A T i T
TRy R BRAESREARC, MRy ERBEEFAREEESHEY
BBE BRER EEAE ), REBZEV R BIRECIHARE (E6),
3.1.3 I BEHAs REE AARRSRTERRES T RERET 10 M85, BHEE
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Table 4. Temperature measurements of quartz inclusions of various stages and calculations

of their salinity,ore-forming temperature and ore-forming pressure

L RERE AEBH-BETTEE | gomen
B & 1t EHI AT
B ~ 1 | e ok DEER |
H—RE ﬁﬁf[ 15~2100DT ‘ 350~185(11) ! 335~170(9) ‘ 240~140(9) ‘ 360~145(8)
() rhfﬁ’ 328 ‘ 268 ] 253 f 190 [ 253
BAM—RE  [BE| 22.6~27018) | 22~25.2(D) |- D2 I
c) o 24,3 | 23.6 | 24.1@ } 24.6 | -
BRREE ?ﬁ@, 400~420 1 370~320 [ 366~310 — ‘ —
(< qﬂ{é‘ 410 l 345 | 335 310 @ l —
TEGNICD | 115~16.7 | 11.3~13.5(0) | 10,2125 | — [
AR (T) ] 373 ‘ 311 t 295 ’ 223 1 —
REFE F1(Pa) ! 7.84%107 ] 7.77 X107 ’ 7.58 %107 ’ 6.19% 107 ' —
D EShIMTHNE AN
@ WRBSBXEEMSEBHLDE RO THER R
® WMELTAERNOTRETLRE
x5 ALLYBEMERESHAFRNEBESL
Table 5. Variation in acidity of hydrotherma! system during
wall rock alteration of the Rushan gold deposit
Yy {ECD (kJ/mol)
BB 5 e R B R ‘ RERRREST it 8]
R & oo ,
- f i I -~
|
(1) 694.3 697.0 RN ERRBEEN
@ . _ =
(5) 632.6 648.6 KRR R RBE M
_ (6) 781.2 789.0 R RISk RBRBE e in
EZTL ! i3]
(7) §52.4 l 870.1 ' KRGk RER BN

T Y E—H PR

KRG mBEMNSAERS HEEER 5 h Y. BUEMIETLAER. (1) SHES L HO
R COhEs (2)MLEZ THEMAMMEEREFAROREEERSH & K, Nat, CI; i
VHERMBGRARA PR LRGN RSB RE DL, AR (—115mbg) B,

0% 1 BHOLIE K, Na*, CI" b, GHRARERRE RSB ARG R (+5m
FEOVEA (1. 254 MELFerr, SO” H#hE, XERBIMEY 3 ghll, dEHs
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Table 6. Qxygen fugacity of hydrothermal solutions at some

ore-forming stages of the Rushan gold deposit

—
RTHB HERB-BHRT AR
NS & it B
nEE ~_ WK T
.
‘ # A — - 28,9~ —20.7 -33,3~-35
10gfoz
’ SEHfE -23.8 - 26,1 -31.5
HOE K 1 3 5

Hl, H& Fe'*, SO, CO. FH MMy ikt & K*. Na*, CI” foa 3K H J5 ik M
DRER L 1 72 vh 2 W AL T R R

§02-

K*+Na* 20 40 A B0 B0CaTc+ MgTI2 360
B s AXEaEERIEMLE
a—fEF; b—FHET) c—S#HRS 1—B=
BHERE RS —HGREAXE 1—2
T S—SHRS S ENE: —RERAELS |
Fig. 5. Compositional evolution of inclusions
in quartz.
a—Anions; b—Cations; c—Composition of
gascous phase; 1—Biotite granite; 2—K-felds-
pathized granite; 3—Beresite; 4—Gold ore body;
5—Limits of gaseous phasey 6—Direction of
hydrothermal composition.

3.2 HETLERHRLNLHE
LR s BT, AR RERE
LB o P S P s e (SR 3/ iz 8 - N
B[R, X SR O R A (R
SR A 1) BT SR TR AL
3.2.1 FHMAERMMEMERS ¥t #
HEWRERY, LHEERERS, K/Na*
8K, #RAHTEPL; EPKER
T, HHBEPEE CO. MR AR 4 B
niHb, BHESBRENF &K ABRA,
R, MARA, HREREERTRA
A, HWILAA. feda KRS
RERMES K, Na*, Cl (EHENRE
ik RIEKE TR BERE LT, BE
FEAR, WIRFERIER BL GE $ 3 i 2 K|
Na*, Ct it AH#,mFe?",SO; ., HCO;,
CO. M4, MMiE A i # it b AR
nipfe, Uesb Fer* My msimie & &M%
3.2.2 EMEBMEE ERTH KDL
TESHR.JEEAAREED TV mE 6 5K

R, EE—RE R R BE F MR, B pH /MR AER ) , & E %A B (AuCl)
EZR, MEMREKaYy (AudS) D) BRERBBR/D. SHaERT S I 24 RUR
B VSN B th SR S e, LA 7R il R L Au(HS) ; B AT B M,

FERRIRIL R E RSB ERT . SI€ERA2 RN EERF 22—, Z2HF
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BTk R B AT Hhifi T et B R R B T

FeO (RkAgEh&rhf) +HAu(HS)z+%Oz=Au+FeSZ+I%HZO (8)
Fe;0.+ 3 HAu(HS), + %oz= 3 Au+ 3 FeS, + 4%1120 (9)

B 6 SEARBEMNTRESTHRIERE
(8 J. N. FEFE S, 1980)

a —@REEN 0.2 WA FCI-, BEX 300 CE YA
WA for~pH EBRISHRMESHES—KRE N
0.05 FHF IS, |EEG 300 CHRZRILIE #ifor—
PHEBNEHNEBESES A RALETER

VEEOELTH. BARESHHESA

Fig. 6 Solubility of gold in a variety of
solutions under different conditions.,

-3 a—Au (aq) -fop,-pH diagram of chloride-bearing
/ \ solution at Cr=0,2 mol and t=300°C; b—Au
A/ N N . ,L\A e 1\A N (aq)-foz~pH diagram of §* —bcari{:g s.olution at
4 5 6 7 5 6 7 8 S=0.05 mol and t=300°C. Arrows indicate evo-
. PH . —- pH lution. direction of ore-forming solutions in the

Rushan gold deposit. Solid circles represent
points of samples.

4 B PR IR

.1 EERAMLE
ER—MEREVREREZES GIRAXD, FNEREPHERMLE I BxBH

WERREGE ), BIVER 7 o ARNIZEY R ERE SRR, RRAMASAE

ROBRARBE R, AERBRALENELRTAREN, BEARSAMLEIESEmM,

7 ALULTHFSERARUELER
Table 7. Hydrogen and oxygen isotopic deierminations

of the Rushan gold deposit

B oe | HasK WATH |8 0nx(%) | 3Dsza(%)3"0m00% Ol 3Dme %) @] /T
1 YB3 H¥E BRE +10.13 -120 +3.56 ~75 311
2 T ALK H3k é%z‘:(@ +10.66 -120 +3.54 -71 295
3 BYT RERK FE BEE + 8.9 -102 +1.78 ~53 295
4 HY%F ALK B¥X HRE +13.0 -110 +5.88 ~60 295
5 NBF 5 3 Bk BE ARt +11.1 -110 +0.84 -39 223
8 BT HEK R¥E BB +11.6 -120 +0.02 - 41 200

¥ HERHBRBEFER EEHENE

@ 3®OFx—8"0n,0=3.26 X 10° 72— 2.98(JA % /R, 1976

D dDmzg —8Duyo= —22.1x10° T72+19.1 (B%%,1976)

® FHRHEHUENERFAR -2 EREEAESTNER RSN

4.2 REfHR
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7 REBEBENEERAE
(3B Taylor, 1579)
I—BE%ARE; 2—HEFT ALK 3—BLERL
MR ER —ESTREK

Fig. 7. Hydrogen and oxygen isotopic

composition of ore-forming fluids.

1—Beresitesy 2—Pyrite quartz veins 3—Polymetallic
sulfide quartz vein; 4—Siderite quartz vcin.

120(%)

AT KK 0VSOL) TEHES +7.92, BHE+6.4~+9.42HGR8), HERAR
wh B ANIE KA B R AL R B A —2, BB IER RERARKE, L E&*SH
FHE,

% 8. ALY K. EREARKIHERE TR

Table 8. Sulfur isolopic comparison of the Rushan gold

deposit with Jiaodong Formation and granite

34S(%) o
F 5 BRAR B PR iR
EBE T HE
1 AT K 5 +7.92 +6.4~+9.4 } &
2 BARAEE 6 +7.4 +7.0~+7.8 BEEMX
3 BRERE 6 +9.5 +7.9~+10.7 R
4 BRIGTEH H 5 +6.68 +2.7~+10.0 ERRE
5 BRFERE 5 +4.8 +4,2~ +5.3 B RS
4.3 BRfE

R ZE S R 9) R ZEV NERARARERATRMNRE RS BUMRETE
W, ZFWMRALRLE %L, RAEMNAERIEX R,
B2, BREREEMARALLET KB HERETRARBE,
R 9 ALETHREEARAR

Table 9. Lead isotopic composition of the Rushan gold deposit

’%; _%. # ’%‘ ﬂuiﬁw“% ZDBPb/ZDGPb 207Pb/204pb } 203Pb/204pb
1 J-35-003 INFR T 17.104 15.601 i 37.842
2 J-75-029 NE=20 17.047 15,489 ‘ 37.629
3 J-155-019 INEEE- 16,997 15.412 i 37.283
4 G1-006 | Neq 16.939 15.364 ‘ 37.263
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THE GENESIS OF THE RUSHAN GOLD DEPOSIT IN EAST
SHANDONG

Li Zhiping

(Tianjin Geological Academy, Ministry of Metallurgical Industry, Tianjin)

Abstract

The Rushan gold deposit, one of the recently-proven large gold deposits
in east Shandong, lies in the central part of the Muping-Rushan gold metal-
logenic belt. Based on research work in such aspects as regional geology, ore
deposit geology, wall rock alterations, ore types, ore minerals, ore-forming
stages, thermometry and gas-liquid composition of inclusions in quartz, and
hydrogen—-oxygen isotopic geochemistry, the author has reached the follow-
ing conclusions:

1. The Rushan gold deposit is a postmagmatic mesothermal pyrite qua-
rtz—vein type gold deposit related to Mesozoic Kunyushan granite.

2. The ore-comtrol structure is a compound structure formed by two sets
of faults trending respectively N 15°E and N 65°E.

3. From potassic alteration to the formation of siderite quartz veins, the
ore-forming process experienced four stages, in which the formation of pyrite
quartz veins and phyllic rock seemed to be the major stage whose formation
temperature, pressure and oxygen fugacity (logfo,) being 295~311C, 7.58 x
104~7.77x10* KPa and —33.3~—35 respectively.

4. The ore-forming substances were derived from Jiaodong Group, and
the weak acid ore-forming hydrothermal solutions rich in Fe*?, SO;?, HCO,"
and CO, evolved from postmagmatic weak alkaline hydrothermal solutions
rich in K*, Na* and Cl.

5. Gold occurs in pyrite and its cracks as micrograined native gold, ele~-

ctrum and petzite, associated with altaite and tellurobismuthite.



