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Fig. 1. Geological sketch map of the pengjiakuang gold deposit.
Q—Quaternary; Ki;l—Conglomerate of Klaiyang Formation; SiFQT r— Silicified felsic cataclastite; AuPySiSb— Aurife-
rous pyritized silicified breccia; M i—Mylonite; 60— Diorite porphyrite; 1—Marble; 2— Diorite; 3— Gold orebody;

4— Exploration line and serial number; 5— Drill hole; 6— Village.
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7y, LD ERIEWA co, I NaCl-CO,.-H,0 MAZEMA (B ), RILE|E T ZAH Nac -
H,0 L.

S Bt (BRIR Eh- BB A0 e B B T R AT 0 A 2 RN — IR (5~ 10 um),
PLA AT, T M LKA 9RE S TR 24 A 10 A SR B R4k, JFRIL LA
. AEREE BTG — AT, BB (S&2SEMAYm B BRIk
PN (3~ 7 um), WA, FBOH A FREHEAE WoREmSTH E B REW
Hco, B, BEREENKEM— AL, JAEmsmifes. BB (2488
T ACI- B I AR I BE) T BRI AT - B R R Ak o 0 2 Ak, Bl 2> HAMAVD, K4 TE— T,
B A RO, LA/ LT 2 DY BB R AR B M £,

FLFEAARY) RN E 25 FR W, S co. M2 MBI R S, 300~ 340
C, SIAH NaCl-H.0 BLELZER I —E — Ml 280~ 310 'C. MWAMA BE, WAMAE AN
B AR R 58, ZAUAE 200~ 340 C, DHATIAR] 400 C LAy ANEE— LTI BRI 2R
SR B, 3 TR, B — R B BO L BEAE 280~ 400 'C Z (1], ARECA 340 C ;
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3.1 UM

ARSI W 1. S TR H.0 A FEHSA, co, HERBER. 5
S M (TR EEE A R R TR AR ML X 0K, AN IR 235 1 i B — e = 1)
N., HEH D5 co Men, S AT RAROERSH—E N N, 2T IR E R IEZ
— AN E AR AR K AT G ST IR Th A AR N N, RRYREAT TR0 ) —
IR, FERcE AL e Rt AT R R AU, e AR 2RI R Eh A KA b DU AR 2 1
(NH:) B, MESRHHR K, BIKAaP B Na . A RIPGEIE LR T, H
TK-E RN, AT FH— RIS N :

K™ (KEM) + NH,- mnbl= NH; (KBER) + K- =Bk

NH; + OH  (JK¥)= NH(/KHH) + H,0 ()
4NH; + 30,= 2N, + 6H,0

SEETERITEN W R ARRAE, USSR BB 5w B S i s W2, R
PEALZEART N, B el P i, A IRERT () MESE. BATAA, 7ERE HUR
At firp, I s BRI R RE A K, A RELe AT i ok, AT
TR, SFEWRUE, HAR N, R cH L

20 (HAPHIANK. A5%%) + 2H.0 ——CO.+ CH,

COx+ 2 [NH. T (MR EREERR E657 1) —No+ CH.+ 2H,0

R OEXNEN AR E
Table 1. Gas composition of fluid inclusions from the Pengjiakuang gold deposit

FEdh 5 B Bt N2 H, co CH4 CO» H.0 ORI IR S T
-1 0.000 - 0.084 0.029 2.272 41.555

K-9 0.048 - 0.177 0.050 0. 447 32.772 AL
K-10 0.000 - 0.242 0.038 0.784 42.789 B 107 mol/g
F-8 0.000 - 0.185 0.023 0.596 33.138

Sun-l | HTHIH | 2.19 0.022 - 0 58.72 | 343.76 [5]
Sun-2 | EEEM | 3,42 0.022 - 0 22.33 615.86 HAZ: m1/100g
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3.2 BAHEY

MAEERPBAHNIT LK Na® v CT « s0F HE, ca’ kZ, A F FiMg 55
T2, TEHEEBBAIRES Nat > KT, IXRTRE R TS AR R A, W RE TR
ZIM K MGNHG AR 8 BBy MR k> Nat . B, A AR
XF Bl AR AL AT — I, I B D ca® BB AR, FUREWT S 11 BB
Ca™ PUERT BrBoAr prBEAR, X vl et i i bt i Eh e r G om, 3R ca™ & ik
MDINGHL ATERT BYBURTRAAT cr > soi, MR B TR BY AR sor >
cr. MTsor THEKBIZEN TS STBAEVIRAN Hs KB, Kubar DU, 4
WIRPMIEE R )RR USSR L.

x 2 EFRNEN HREFEEEAHRS R (10
Table 2. Liquid composition of fluid inclusions from the Pengjiakuang gold deposit

5 K* Na* Ca? M g2 F- cr so¥
Sun-1 1.65 16.69 3.63 0 0 12.62 4.25
Sun-2 13.59 3.37 2.43 0 0 2.53 2.835

e PEINEH S, 1995

BB AR Na® /K FUE /T BUARDE 3 el AR YR I T B f e bn 2 —17), AR A I
LA Na' /K HAEASA R (2300 10,11 A1 0.25) . A& B WHRIE, 2 JLEEA J& R (1)
WK (ERARJFRK), WA LR P KA B K SRR,

4 JRHTEIP AL A

4.1 PSSR . R

R K, M AR B S AR 45 R, E AT IR — el S I A R AR IS — R R R
340C, FH Mk 310~ 320C, BN 280°C, IR E AT REURER T BRI, RIAA
WP T . BRI S 10 mg. KANE 0.4~ 0.2 mm ZIAIMAERELE 99% Aoty A1 0%
FE&h, 7B E RN BT =t R ERAR ). g5 SRR, ERAT SN IR — Rl
B B AL I Bl 282~ 338°C, R T BEN 343~ 376C, BB 380C . WA R
J17E 50 MPa'®l.
4.2 JAGAR) pH 451

SR BT pH BN FAGBAA 2R o 1R 25 b 2 S e AT S CTE e bR, & BN SRS pH
fHh RAFAEH ELL, EZT SN AR S B A N A BRI SRR sk, e S IR AR [
G AAER R, AR A

3K(AISi0s) + 2H'= KAL(AIS1O0s) (OH) 2+ 6Si0.+ 2K "
A DA SRR pH A
FRHE I 24 5 R 38 S e = nT AT H
pH fH = 1/2lgk - IgaK' = 1/2Igk - IgmK'- Ig¥K"



240 i R i Jit 2000 %

Kk RNV APE R, mK T YR A K B RIRERNG B R AL mK T W R
RSIA R T A3 30, k FI YRS WM Helgesm (1967) SCHAH Xt AR IS 45 IR, Wit
B BORWBI pH H4 5. 67, % BB 6.30, 1T 250C .« 300C IH&K AN 5. 57 Al
5.39, Bk, B 5 — B BOA S90- R BN, TS B B (B UTTERY BY) A 990t HEER R,
R S ST B BEAT KB R SR 0 TE B ISR, Z B 0 Y A B (At i LA RS
R BRI, WA RS- - 590 - BRI .

4.3 NI pH.  fo, Al Eh 551F

HRF B0 FEARSAH R S, 456 o i BE R ™ s g, R RA6 45 (1986) 1M1 “W b6
FEARSAHR R A3 (R A BEAL 2 2 B A T LASRAFAE™ A 1) 20t 5 R e A0 B FAE S, AHT PR3
— S B AREE £o, R 8.9 107 “ Pay S BYBUN 5.9x 107 pa; LRI AL I A
0.46 eV. 0.52 V. X ULHIAR D Bl PR 5538 IR, SO A4 DA 390 2 50 30 A J32 AR
XA REE 1 THR W Z 0 R KBRSk 38 ).

5 B TAARIE S O A DAL

5.1 JIH B R

N T TR PRI, 2B N TEFAT A [ A BRI S 2 AOK (1 48 1)
BRI, AT A AL R AL ] B oF s VAR 20 M (I S Sy SO 9 e b e
TRy, A9 P AR OK AR 2R 7 38 2 R U I PGk B PR (ORI E 120~ 500C ),
Zn FHIEE L JEIE (AHTEARR T smow, HERRE Bt U5 ER Y B BT 25 DU, o)
Préi R I 3. KH 550w o IR VL TE /R W)= KT B 2 3K 1000% Inois k= 3. 26x
10°x T° 2= 2.98, K50 41 AT I 8 0 i LS 2P RITAA 2 AAK K 60,0 {H; SDu,o
VU2 T DM 5 Ay D A L B MK I A 2 ), 2 AR Rt B2 O A e A AR — Il P A~ 34 A1

® 3 ERNEN XA E A, SR A4 R
Table 3. Oxygen and Hydrogen isotope composition of quartz and water in fluid inclusions of

the Pengj iakuang fold ore district

T I} BA R 44 R B B B IR D0/ %o 5130 415/ %o 5800/ %
HEAIIEY - 82 + 7.4~ + 8.0
B arilinol - 73 + 7.6~ + 8.0
R A% 10 - 73 +9.1
S I 320 - 90 + 4.0
II 280 +0.7
II 320 - 90 +6.9 0.6
- I 280 - 92 +7.8 .0
I 343 - 98 +6.2 0.6
II 300 - 97 +8.7 .9

EIT AR IRIERER BT, 60 o (H AT MUHEAOHE R, IX AT BESE 1 T7K-25 S SR KRR,
PR R A HGE K. £ SD-8"'0 KRARK L (K 2), AT PRI E AR A #5058
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Fig. 2. 6D versus 8'°0 diagram of the Pengjiakuang gold deposit.
1—Pengjiakuang gold deposit; 2— Granite in Pengjiakuang area; 3— Y inkengshan gold deposit;
4— Liaoxigold deposit.

5.2 HFCERBUENLE]
BB ELRN A (1 R 3 B AEAE T BR T, BAEANF AR A pH SA1E T, A

SHEEWRYE (pH< 3) MEREMSEIT, &TLLE 3 M Auclh TEAAAAE. MRIEA X PR
RIS R i, TERT S — B Bk cr > soi , HOoNS9Be- rh PR RS, HEM 4 2R
Au (HS): M Aucr JEATH; Ml W (58 BBy imigd sor > cr, HAEY
ol- R PERRLE, HE 4 2R A (HS): BRITE.

WFFCTORINS IR B, EHIA R GO AR 300C ZE A7 (MR, 43R Auct R
HIE, KT 250C WL Au (HS): MITENHIL. FEARK S0 Bl 28— B GRLEEAE 320,
CO. TR, TCr > ZH,S), AIRETEEUAI NG, P r) Avcr W RES A A Bk
WA R AN, B Auct? B Fe* IJFUMAE & R AU, FTbAE i SUn L, il LS R
PER . B NS 280C A, co, BEFHK, WhE K AAEREES, — 7&K co,
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SRR, SRR R SOR AR, AR AR A AT ORI AR A, I ER
FUKIRS, KRB TRRIE, FEAu (HS): MR R B B AR e, &K
UUE, B EESAACE R O L BemE, i AR, e R RE D R R, TR T D
N2 EmE (R B .

K= BN R K RNt 3 G A 2 4L AR A e I B AR, S AT
S IREEAT B S A s T AR AT BRI B SRR LSRR, K- S — T T
LA Tl N, 9 5 T DERRARI pH . fo, S BIALSA Z AR ECAE, 1T L8 2 R
S-S TR REAAAE ISR, SRR, BAW RS R, R AEDTE. AR A
T R ZEAROK SR AL RO, ToiR e 20— ™ e 2 28 ™ IO RE i, #8A 7 RUKIR
Qe s, ZARAERGTREEAR. R UKBRBA T 3 BB (A4, SRR 1 F%
K, XANAIRE RS SE P, SUTTERE.

6 %4 i

(1) EFATEN RN o AR AR A 385 F R BB, Bl A 4> B H L0« co,
A WA TR NaT . Ccr, KT F . BTRER I fo, M 8. 9% 107 “Pa; HI T
W 5.9x 10 “pa; EALIEIEAL/T T4 0. 46 eV, 0.52 eV, HLGEJRIEE, IWFIAZIMEI, o1
EIARAC A G- TH P~ S9TR- Pk B A

(2) EFATEH IS BB F T A FEA R, TS R UK AR, Bl
TR 85 0u,0 4 0. 6% ~ 4. 0%, GDu,o A- 90%0 ~ - 98%0, ST S HLMA FH KUK KR
A B AT

(3) PRARIRH . K-8 ROV RS TR NG O K AT R A AL 2 B A 4
TUVE U™ (1 3 2R 2%

MREER . WO XD, BB, KRB 2. MR, TREAR EIoRS IR
ML RLGT T HAGR ML, BN TAERBIFL LT EEA A FloRE SRy, 1#E

Lip=
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GEOCHEMICAL CHARACTERISTICS OF ORE-FORM ING
FLUIDS IN THE PENGJIAKUANG GOLD DEPOSIT,
SHANDONG PROVINCE

Yang Jinzhong, Shen Yuanchao, Liu Tiebing, Zeng Q ingdong and Zou Weilei
(Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029)

Key words: fluid inclusion, ore-form ing fluid, geochem ical characteristics, Pengjiakuang

gold deposit, Shandong Province
Abstract

The are three types of gold deposits in Jiaodong gold metallogenic area. The altered rock
type (Jiaojia type) and quartz vein type (Linglong type) were discovered several years ago.
In recent years, a new type of gold deposits, viz., stratabound gold deposits, such as the
Pengjiakuang gold deposit and the Songjiagou gold deposit, were discovered on the northeast-
ern margin of Jiaolai basin.

The Pengjiakuang gold deposit occurs in a detached fault between conglomerate of Early
Cretaceous Laiyang Formation and metam orphic complex of Lower Proterozoic Jingshan
Group on the margin of Jialaibasin. Formed before Yanshanian volcanic period, it was related
tometeoric water and magmatic water. The host rocks have been extensively subjected to
pyritization, silicification, sericitization and carbonatization. Individual orebodies have m ax i
mum length of 800 m, oblique extension of 500~ 700 m and gold grade of 1x 10 ®~ 43x
10" °. The ore-form ing fluids are rich in Na* and CI' but relatively im poverished in K and
F* . In the main ore-form ing stage. fo, and Eh values are 8.9x 10" *~ 5.9x 10" * Pa and 0. 46
~ 0.52 eV respectively. The fluids in the inclusions have a wide range of hom ogenization
tem peratures from 200 C to 340 C; nevertheless, the best tem perature range for gold depost
tion is from 280 C to 320 C. According to the data of hydrogen, oxygen isotopic com position
(5‘80H20= 0.6% ~ 4.0%, ODu,o= - 90% ~ - 98%0), the conclusion can be reached that ore-
form ing fluids of the Pengjiakuang gold deposit seemed to be a kind of m ixed hydrotherm ald
solution which was mainly com posed of meteoric water and magmatic water. Fluid imm isct
bility and fluid-rock interaction m ight have been the main factors for gold deposition in the

m ine.



