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Fig. 1

Sketch geological map of Jiaodong , Shandong Province

1 —Archean metamorphic rocks ; 2 —Proterozoic metamorphic rocks ; 3 —Eclogite and mafic rocks ; 4 —Mesozoic volcanic-sedimentary rocks ;

5 —Quaternary ; 6 —Granitoids formed by crust melting ; 7 —Syenite/ alkline granitoids ; 8 —Granitoids of crust- mantle mixing type ;

9 —Veins ; 10 —Faults ; 11 —Gold deposits of alteration-rock type ; 12 —Gold deposits of quartz-vein type
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Fig. 2 Samples/ Chondrite REE patterns (a) and Sample/ Primitive Mantle multiple ele ments patterns (b) of
unalteredrock for the Guojiadian Granite (solid symbols)and the Jingingding Granite ( open sy mbols)
®3 REBREEHRMETMERREEENEHETRESE (w/10°°)
Table 3 Concentrations( wy/ 10~ ¢) of trace elements in unaltered granites in Guojiadian and Jingingding
R Cs Rb U K Ta P Hf Zr Ti Y
LIPS
D2-185-1" 2.73 120 1.62 - 0.643 — 3.70 124 — 13.8
D75503-19-1" 1.36 126 1.82 158 850 0.470 210 2.57 86 .1 1590 9 .46
KaclPagiN
F1(s) " 0.729 117 1.05 152 804 0.325 56 3.56 132 1720 7.27
J435-3-1" " — — - 179 679 - — — - 810 11.9
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Table 4 Sre Nd isotope compositions of the unaltered granites of Guojiadian and Jingingding

A5 AR R/ Ma 87 Rb/ 86t 875868y g m/ ' Nd SN/ N (P7Sr/%08r); € H) " tpy/ Ma
D2-185-1 PR E A 150 0.5431 0.711025%20 0.1082 0.511854 %14 0.70983 -13.6 2045
Fi(s) ERUE=EEN 134 0.2246 0.710118 £18 0.0913 0.511803 £15 0.70969 - 145 2104

1R UK A BUAR L

("B Nd/TMNA) - (BN NG, - [(]47Sm/144Nd)m— (]47Sm/]44Nd)CJ(eM» 1)

* by NPT B Nd B AR tow = In{1 +

(Sm/ M Nd) . - (TS m/ 1 Nd) py

} (Liew et al .,

1988 ;FRITIEZE 1999) s H ("7 Sm/ ' Nd) py =0.2136 ,('* Nd/'* Nd) py = 0.513151 ,('*’Sm/'** Nd)c =0.118 (Jahn et al., 1995) ,A=6.54 x

10722 fiks m ARKERNEE | ¢ RIS MFER .

Mg O A FT AR RS 711 98 % ~ 20 %) ;Ca0 — M
) BRATG AH 22 2 i Sh A0 B DU BT 0 . 2R s Akl R
ERIFEMHSE K0 FeO . MnO FIHE L B (R E 4
1 -4f5 K0Tt 54 = BB INAH O¢ 1 Feo R 2R it
Th o3 5 5 BB A R R SR AL G

S X 48 2= B A2 A I B P Nay O tBAS R RE
FEHBBRAR T (R 1,18 4a) . SHTEE WIS Nay O FRACFRE S
KA LA IR . 4= BHGEE T Na, 0 BRAR IR B 48
N0 .4~0.8 15 BUNZX A B BHEAUR TR BT
KA R R B MBS = B . B B A A
HIFeRm TSIl .27 ~ 4.4 £%) ,Fe, 0y .P,Os A, T
TG WY 08 0 1 6 2 I Bl T R K AR BR A1), ca 0 5 S IR R D B
fi(0.25 ~0.88 fi%) .

A IC F R 0 FE A SRR E A,
T A R T R AR E KT E e RIS (R 5,
Bl 3a) d5 B 3 IR IE 2 Au Ag BT RERTREE T Ri(2.5 ~ 318
%) St & R NIE B R A% (0 .03 ~0.65 %) . SrFFEMEE
BREMKAWE = BRI SRR R AeRE T s EER
AR Ca ARHC AT AR A A R ca WA =
BRI Sr 5 ca — NGB . Au Ag BT = F s [
R AT IR 82 5 28 0 2 A TR R 8 RIE AR DG . I IR 6 3% Co NI
Cu.Pb Zn 5 Au.Ag FLIEAIK .

TRA IR S T E B BE . Fe «Cu .Pb Zn 25 L)
BRALIAELE N Au Ag As WUAE T IX L6504k 4 vh | DRT sk 4 00 4
PL Au( HS); #EWHIEAE PR AM TER G RAR
Ttk (pH=6.5) KR E T = I, Au( HS); BEARE 1
B Au 5B — R YUTE .

5 SR AR (925 A AR LG B T 280 11 i TR A 75 1 28
FAREM R A A (R 2, 3a) B0 E L AE REE
B 4R REE & BB M0 B = REG IR (A Wy B K — e
REE & EBARMA = B4 TR Hopi HER R
IR BEARRL PR I FE B 5 48 0 A I S P B L . 248 0
AR BRI REE K UG B CE D B

ST IR 20 2 BEAERT 45 95 Ak 1 R vh i i ot 3 AR AL
P S ARAREAE 15 DK AR T 28 9 A AL (R AR Al i S A X 50
Au Ag SR K (AN 2.2 ~ 88 5 FI 1.5 ~ 155

) (% 5, 4a) ,cu B TR (1 .26 ~12.6 %) ,Sr ARIFRSE
HFEMK(0.04 ~0.77 %) . B BHEIEAE Ni,Pb,Zn, Th F#1K,
REE tHFFM% (3 5,6 4a) BRARIIIREE 5 K THA& R 45 9024 10 AR
U H AR 1 AR B K

(2) U R AL

KPR LS XA R KA, e Hd (R,
Kl 3p)H K0 BEFE( 8 ~2.41f) . HTED K M {mi
PEIAAAE T TR A R A AT R S AR
AR BN =By sio, I T, Moo I T e
R AT R FE B BAR (0 .11 ~0.89 1) . BIK A X VF
ZIOUERERN WA R 1997) EBL BT BT I 4R G
F(#F 2,385, K 3b) Bk Au il Ag /IR EEFH (AT R S TEAL
) A K E 4> T JG & (Sr.Ba «Th «Nb .Co .Cr .Zn %5) &
fi& JEH R EH M REE W35 (K .

ST AR AR K A4k B K, 0 FHmi(1 .38 fif) F1 sio,
LS EB RSP W S STV 98 -0 N TR e8] 2 I I
4y .

MEIGE An BRI E(3 .35 5K 5 K 4v) HY
HE B Au TF I8 88 fif) AH LG TF e BE BN . Ni s T
7,10 SrBa .Nb .Th .Cu .Zn .Co .As Z5[& A . XL a5
KFHEE—3,

REE JUH &M & 8 W K (0.04 ~ 0.49 %) (&
5, 4b) . Eu BRI B AH 46 70 3 1/ K 4% e (A
R KA AL
4.2 A5 E)HERFFE

EH T AR A RV AR 5 45 4 4y 2 TR TR AH K R 4
(T RIEFTBRA S 1) H ORGSR R .

KIEER X 898 m e m A AR AR A 1 Na,0 5
Sr.Ba BCH R IIEAROC . BN ,Na, O,Sr TR AT RS A ,Ba
FEIRAEE RSB BT A IR T A RO R =
REE 2 D UL R 2 R DA A RE S . T s A
ANV S b 2 R A T ca0 5 LR 41 4 2 [V AN A7 AE A1
I e R A RS I IE A G . X e FRIE UL BRI 2R
BB JL AT Sr.Ba. K,0 45 Na, O( ¥ 5a) .Sr.Ba i
SSRGS T 28 5 A R i 2H 5 RESE S O ) % R
KA S MR AE ik 4h 8% 05 Na, O .Sr .Ba .Sc .REE%% il
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Fig. 3  Altered rocks/ unaltered rock patterns for the
Dayingezhuang gold deposit

a —Sericitie- quartz alteration ; b —Peg matitic potash-feldspar alteration
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Fig. 4 Altered-rocks/ unaltered rock patterns for
the Jingingding gold deposit

a —Sericitization ; b —Peg matitic potash-feldspar alteration
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Fig. 7

8'8 O water/ rock curves for initial fluid calculated by Taylor close-system model using altered-rock 8'° O values
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Geochemical Study of Granitic wall- rock Alteration in Dayingezhuang Gold Deposit of
Alteration Rock Type and Jingingding Gold Deposit of Quartz vein Type
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Abstract

In order to understand the change in ele ments in the wall-rocks of the Dayingezhuang and the Jingingding gold deposits during
hydrothermal alteration and the sources of the ore-forming fluids , the authors studied the composition of major and trace ele ments and
oxygen isotopes in the unaltered and altered granitic wall-rocks . The Guojiadian and the Jingqingding granites which are related to the
two deposits respectively are depleted in Nb, Ta, P, Ti, and have €yy( t) values of - 11.9 ~ - 14.5, indicating their derivation
from Precambrian crustal sources. The intensities of wall-rock alterations of the two deposits are somewhat different. In the
Dayingezhuang glod deposit alterations are relatively strong, with sericite-quartz alteration along the fault zone and potash-feldspar al-
teration in the lower position. The Jingingding gold deposit has limited and zoning wall- rock alterations , from the gold-bearing pyrite-
quartz vein out wards to sericitization granite to K-feldspar alteration. The most prominent changes in che mical composition, however,
are similar in sericite- quartz alteration in Dayingezhuang and sericitization in Jingingding , i .e . decrease in Na and REE and increase in
Au and Ag, though differences exist in amounts of the changes, with generally smaller changes in Jingingding . In these alterations
the components added to the wall-rocks from the fluids include Au, Ag, As, Co, Cu, K in both deposit areas and Pb, Zn, Fe, Si
only in Dayingezhuang. When wall-rocks were subjected to potash-feldspar alteration in both deposits, K increased evidently and Au
and Ag also increased to a less extent, while other components , especially LREE, decreased . Initial 88 O values of fluid causing the
alterations were calculated according to Taylor/ s models of closed and open syste ms of waterrock interaction. In Dayingezhuang area ,
the fluid causing sericite- quartz alteration and pag matitic K-feldspar alteration had initial 8'® O value higher than 3 .3 % and 4 .4 %o, re-
spectively , which suggests that the fluid was dominated by magmatic thermal solution. In Jinqgingding area , initial 8% O values of the
fluid causing pagmatitic K-feldspar alteration were higher than 2.1 %>, and the fluid responsible for the sericitization had initial &% 0
value not lower than 1 .2 %o, indicating a main source of magmatic thermal solution, but a small amount of meteoric water might also
have played a certain role .
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