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Abstract

Located tectonically on the southeastern margin of the North China craton, telluride Au de-
posits in the Pingyi area, western Shandong, mainly comprise the cryptoexplosive breccia type
Guilaizhuang gold deposit and stratified , finely disseminated type Mofanggou gold deposit in car-
bonate rocks. The Guilaizhuang gold orebodies, hosted in Cambrian-Ordovician dolomite, are con-
trolled by EW-trending fault. Inside the fault zone, orebody No. I is the largest, contributing 98%
of the total ore reserves of the Guilaizhuang gold deposit. It has a controlled length of 550 m long,
a thickness of 3.3 ~10. 1m (mean of 6. 8 m) and a dip width of >650 m. Drilling has revealed
that the ore vein pinches, swells, branches and converges. The gold grade ranges from 3. 42 to
26.37 g/t, with a mean of 6. 8 g/t and a maximum of 457. 4 g/t. The Guilaizhuang gold orebodies
are lithologically composed of cryptoexplosive breccia, which comprised diorite ( porphyry) and
monzosyenite porphyry from Tongshi complex and minor clasts of Cambrian-Ordovician dolo-
mite. Gold minerals mainly include native gold, calaverite and electrum.

The Lifanggou and Mofanggou gold deposits occur as bed-like bodies in dolomitic limestone ,
micrite and dolostone in the Early Cambrian Zhushadong Formation. The orebodies are about 20 ~
30m from the unconformity between Cambrian carbonate rocks and Neoarchean biotite leptite or
Paleoproterozoic monzogranite. The Lifanggou ore bed is generally 3 ~ 10 m in thickness and con-
trolled by NW-trending secondary detachment faults, whereas Mofanggou gold bed dipping 325° ~
350° at 8° ~20°in the Early Cambrian Zhushadong Formation is ca. 280 m long and 1.0 ~8.0 m
thick. The Lifanggou gold grade ranges from 2. 19 to 7. 24 g/t, with a mean of 4. 9g/t. Mofang-
gou gold grade ranges from 1.09 to 25. 21 g/t, with a mean of 11. 54g/t. Wall-rock alteration
comprises pyritization, fluoritization silicification, carbonatization and chloritization.

The Tongshi complex related to mineralization in the ore districts consists predominantly of
medium- to fine-grained diorite ( porphyry) and pyroxene (hornblende ) -bearing monzonite por-
phyry. Zircon SHRIMP U-Pb dating indicates that the dioritic rocks of the Tongshi magmatic com-
plex give a *Pb/?* U weighted mean age of 175.7 + 3.8 Ma, interpreted as representing the
crystallization age of the Tongshi magmatic complex. The Guilaizhuang, and Mofanggou gold de-
posits are telluride gold deposits related to alkaline rocks. Therefore, it is reasonable to infer that
the age of the gold deposits was Middle Jurassic. '

Nearly 300 fluid inclusions were examined in 18 samples from the Lifanggou, Mofanggou and
Guilaizhuang gold mines. Abundant fluid inclusions were observed in quartz, calcite and fluo-
rite. They are dominated by primary ones with minor pseudosecondary ones. These inclusions are
dispersed inside transparent minerals and in a few cases along microcracks of the mineral
grains. They have a variety of shapes, including elliptic, rhombic, rectangular, trapezoidal and
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triangular shapes, as well as varied irregular shapes. Their sizes vary greatly from 3 to 40 pwm and
in a few individual cases may reach a maximum of 50 wm, but most sizes range from 4 to 20
pwm. The types of the inclusions are simple, and only the NaCl-H,O type is found, including the
liquid-rich phase and vapor-rich phase. The vapor/liquid ratio is highly varied, ranging from 5%
to 90% but commonly from 5% to 10% . Homogenization temperatures of the fluid inclusions vary
from 103°C to 250°C , and the ice melting temperatures range from —2.5%C to —13.5%C, corre-
sponding to a salinity range of 4. 65 to 17. 26 wt. % NaCl equiv.

8™S values of pyrite from silicified and carbonatized monzodiorite porphyry, igneous breccia
and mineralized dolostone of the Guilaizhuang and Mofanggou gold deposits range from —0. 71%o
to 2. 99%o, close to those of the mantle sulfur, suggesting a mantle or magma source of sulfur in
the ores. In the Guilaizhuang gold deposit, the five D and 8 O values of five calcite samples
range from —48%o to —61%o with a mean of —54%o and from 11. 5%o to 17. 7%o with a mean of
15. 9%o respectively; and the 5O value of one quartz sample is 19. 3%o. In the Lifanggou gold
deposit, the 8D and 80 values of five calcite samples vary from —63%o to —70%o with a mean
of —66%o and from 18. 4%o to 21.2%o with a mean of 19. 9%o respectively; the 80 values of
one calcite sample from the Mofanggou gold deposit is 21. 5%o.

The mean homogenization temperatures of 150.2°C and 181°C were obtained by averaging
homogenization temperatures of 63 inclusions in calcite from the Guilaizhuang gold deposit and 30
inclusions in calcite from the Lifanggou gold deposit. Using the calcite-water isotope fractionation
equation 1000 Ina =2. 78 x10° T™* —2. 89, the §0 values of the mineralizing fluids are calcu-
lated. According to the mean homogenization temperatures in quartz, using the quartz-water iso-
tope fractionation equation 1000 Inat =3. 42 x 10° T —2. 86, the §"™0 values of the mineralizing
fluids were calculated to be 6. 27%o for the Guilaizhuang gold deposit.

Therefore the sulphur, hydrogen and oxygen isotopic compositions in this area have the signa-
ture of mixing of formation water and deep-seated magmatic fluids, suggesting the complexity of
the sources of ore-forming fluids. Although Guilaizhuang gold deposit and Mofanggou gold deposit
hosted in different strata, research on fluid inclusions suggests that metallogenic mechanisms are
consistent. Pressure releasing and boiling of the fluids played an important role in the ore-forming
processes of the two gold deposits.

Key words: Epithermal gold deposit; SHRIMP U-Pb dating; ore- forming fluid; western
Shandong
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ATEY, INEMRIEN . RS R, RKAER, Wi E. NESWR, Rk
2



B-E & B

B, WMASRE) WR26 SR MK, GHEET 1 S5k, BEFARARE. A/
WIBKE, SN (SKKA) . 8ILESr K (SHA); Ak MR, s
HE. FOWLEHKR; BEWEAR, WSS LS K, M4aR, mpdess Ly
K SRR, WLARUTRHIH . MR R, BRC% (2003a) 7E1HiE s E AR E S
ARBEBHBET AR T SRS S 275 R, A5 Y10 2 AP i 2 T T 2R PR 2K
BRI ITE, .

1.1.2.2 SRR KK 2R X4

SFBEBIGR PR ST R BB, FEEDE 3 ANERRT . OFk
PR E; QOIS -B DR RS @ W K.

HARFHRAH . AR E 80% LU Ef AL, 2 B ATE kB 1 BUK R R
SN A, IR E W LLRBUN AR RITGH . RAEAAFRE . LW TR
LIk, A$E2EZE 4 i Red Mountain i Cripple Creek, 2P EFAY Guanajuato 25 A HY |
ERBUG PR o PHARFHEH X A 1 B IR SR AR T R 88 AT o — S R4 M . 41
P WHALRBP WAL, SAKKME., PEMNEGEZL., FhEmRg,
DRV E , FRZE . EATHILAERFHRRS SR LHERS ., %8 RIEk
B R 13 4o SMFILEBB WO TTE, SPEITH BRI, FI6EEA b E 550
X, WMEERICKALE .. REE . ARET REABELE LT K,

P E DR R . A TARBES B . PR BRI, SBHT, RERKPEBEL .
BAM. PLEWE. 5, FERo. SREAAENEREK, P ERLTE. FEF, &
FE RG34 ME A P DR LTS R LK EH . TIBEF B /R ERR ST
F PRS2 b PR B AR e R 4

BEMERAH . FRP TSR NN, SH/REMIHE . BEEEIHE . S REE
ARACHS, GAE TP ENHE, NSERBRRITIRMR . ARG A AT M ARk
IR E A P BT 7 &8 . REBE,
1.1.2.3  SBBMRIRART R AITE B

TR AR P B PR 9 T B ] 3 2 5% L P Ak bk e SR A 45, Bt
RE KA FRRRBEINL . NRBRIGRRE ST RERREELS 1 3 R 5
KA, PR PGB DR RS R 95 R R — e M A — %
SERVIUAE , 1A Lo X R SRR AR R & PR A R V6 TR TZE AT 2 b, Tiege
- WA A XK R — BRI B, Rl A4,
1.1.2.4 BRI ABT PR A EHE

BRBARIR BT R R T RET, 7B REEA BT HEUT 1500 m, 54k
WARAMHYRRKE, HIRD EA EZ RS M-SR AR R EA L., IR
TR (BARFRENTIE) AR LRAMZ LRSS ER AL SRS, D%
B RFE K-Na RINZE I -WBER A RIS, 508 % &4 15 K -2 3 /e Fl i 5
Wo Bl KA RIG T B IRRG S R ARE 00 &5 AL, R0 56 M E X R
BCa AR - MECE (BURERACE) o BE% KD PR 522 1L P40 120 1L 2
BAHRK. ST RRBONE YRR AR R A R

BRBRIR R B PRI 255 Mg T LA A AP R0 0 T [ A 1 K LB, 9632 K Itk
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B 791 B # XA e RS 1EH

JR W2 K LA BT R GE sl . B IR EE AR KON, B FEL
RIBERAERK ISR B K LE S RIE ST A& BUR A me kol B s ki kil
W KA BAEAFIE m A K LB R . &5 KILHLF SR R FE BT B XI5,
W22 M AN S IR o B IR P TE X SO W A DA S PRI | RS . PR . R
IR AT AR B KL S, X W SR T WEEH . Wi T3y S, R
R I FI AL LD i . B RGE LHAET W, REm R E 8y
25 (8]

BRRERGE K E S FEA A, 880, Bk, SR AL, miRth
b, HUCh=ER 4, kKA. A1,

B AGIRAEA PR A B 1R B X 8 (K T 300°C, ZHUSRH IR TF 100 ~250°C 2 Jd],
BRXF (2003) B4 THERMAPER 15 MRBRABEH HRH RE FEEPTE 120
~300°CZ[H], Roedder (1984) ZitipN4eihM ., BB R LM . BPUEF ., LG HIE T 45 Hy
)BT PRI A IR BEFE 65 ~350°C 2 6], KLHEHFTF 150 ~270°C, {HEE+ LA
KEBIFERY . RRPBH K FINE FIRATE S04, JCHAERRARR PR K 55
AR RIS BEIRAL, AR RATTRES I T RIS . s ERE R Sk
L5 K Creple Creek 4" H7aE A FlF 3 o 0 BEAA ) 39— JBLBE 5 85 3% 510°C ( Thomp-
son et al, 1985) , VAIBARRIHWBABRE RSN KRk 412C (JEEES, 2000), %4
L™ B AR 2R I 973k 400°C, T 3L P B BE A H A T IR 4 ik 420 ~ 660°C (B fl 4> S
1991; 2003),

BARIR P RIS T E6 B — M 7E PR ER T Bl . Roedder (1984) a4k
R BEB R M. BV R, B E R 3E UL M RO PR B R R 1wt% ~
13. 8wt% Z[] o 40 P4 V- & b, IX 7% JAEK T 2 DR R 37 A 11 86 B 8 AL F 4. 65wi% ~
17.26wt% Z [6]; KEZEKE Gies SRBHLYT R ELELE S. Twit% ~8.0wi% ; BREEH
T AR, FREARTA &0 RSB LE 3. 87wt% ~ 12. 85wt% Z [a], /D"
B bk TR AT RAAEE, HER B TRE IR R, W2 Creple Creek 47
W, BRI 44 wi% o B TR Na® BB FEERHEF, Na/K B FEHE— 2
~10, Ca/Mg JRFHIEWMEE R 2 ~10; FABFEEL C1°; FESMARE H,0 fil CO,,
ﬁ’/l\ﬁ HzS *ﬂ SOZO

REPERBAGRP ST R BRALY) 6°S HATF —2%0 ~ + 5%z 8], S5HkP BH
() 8™S JLFAR], S T 31 BB I 1 10 2 3 S DR R R Bk . 1R R IR & TR R,
B 60 - 8D T B A HOK TSR T KR, AU REBEEENKE L, o0
KR —EREM R R ME, RFET K60 -6D [ SHIMHREEA X, Mk A kas
WKL, KRBT AR BARARBRERRSKEA.
1.1.2.5 BAEUKIRMED KA AL H

BRIBARIR PR T B A A 1 0 B 3 By o S RIS B 3k 2 LA % A i i L X
XA E IR TE R IR B IR PR . B TR B R N R 3
Fo I BN IhaHY B T A 1 BUAIR BAB R U -5 DX SR T 24 o vk K LA R ), 3%
ETS5RE SRS RN TS, WIEKE. FORMIZL. R b2 & & 0 i
2%,
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B—E % ®

BRI A S PREGTE BRAE I 25 | 3 5 TR A R 1l Yk K 1L S I8 R
RN — TSR B A IR, 55— 5 T R BB T KRB, Ak BRI
PEBTRGH WA Y AR BUEIE . R A RA R TS . RIS Wik FiER, 5
BONBRUKIRE, HIWTR RiEsh, RN (—M/NTF 1.5 km) BO3REE BT
JSA PRI 0 R e KRBT 9% . W BRI 2 R AL SR 2, v R b
WAL G T RER 1 FAE . DR MR BIES S ; OWIEIRAIER; @%ERALIE
s @EEmAIERM.,

1.2 HEEX

20 fit20 80 4EARLASK, Tt RIEIN S A LTSRS 1) Z R0, i
RO RBIRZ BN T HBOE, — KT (Thompson et al. , 1985; Ah-
mad et al. , 1987; Bortnikov et al. , 1988 ; Mao et al. , 2003a) , ARTMESVTERKEE,
FRF R KIS WNEE A R ERE ST 0 B AFAEVF L0 )% R B B, v 3 i
WK Te | Se MSRIEFIRE AR T M54, K Au, Te. Se BRI 23 43 DA B B A 24 7Y
ZWW%%%%$@@A,Eﬁk%%%%ﬁ\WEMﬁﬁ&V%%E%ﬁﬁéaﬁﬁ,
BT RSB 5T S5 S R S —EEHE, BT, 2003 4E5 AR T
IGCP —486 EFRX LI H “&4R-FE-W0 K" WOBFSE, %0 H RSCHE, fREEmem4
AR H A R RGBT 2004 45 8 A ZE AR BIFI 32 J& H bR
ﬁ%h,%%ﬁﬁWMWﬁ"%ﬂ%ﬁﬂﬁ“¢?ﬁ*ﬁ%oﬁ@%ﬁﬁﬂﬁﬂi%ﬁ
PR (6) B0R (BRGIISE, 1996; B530%, 1995, 2000) . 6] AT 4 24k
ﬁ%ﬁﬁﬁﬁ%(ﬁ%%%ﬁﬂm\ﬁﬂﬁ&ﬁﬁ%ﬁ%%ﬁﬁﬁﬁﬁ%(%ﬁﬁ%,
2002) \ FALARIFED (BRIE, 2001; Mao et al. , 2003a) . BFGIHKELT (FKAE
%J”“,%EfﬁﬁﬁﬁW%WZﬁ*ﬂﬁﬁﬁWF$,Wﬁ%ﬁﬁﬁﬁ%mmiﬁ
WL VA B R A 5 B AR U K, i, RIS SR BRI X BB T R
Bk B, BFREST BUR T S A RS IHLAR SR RER, [, %K
ﬁﬁ@gﬁﬁﬁﬁﬁﬁﬂg,%ﬁ%%ﬁﬁﬁ%ﬁ%%ﬁﬁﬁﬁﬁ&%%%ﬁo@%,ﬁ
ﬁ%ﬁyéﬂgﬁﬁﬁﬁmﬁ,ﬁﬁi%%ﬂ%ﬁ%ﬁﬂ,*Eﬂ%tﬁﬁ%ﬁ,ﬂ%ﬂ
RSB B E KGR,

1.3 HERNE

(1) LR 70 4 X DX S J2 B R AR R . AR AR A S WOSHIR R ERAR M 5
IR SO R . BESHBRY AR SRS, HR 8 P X b A s A J
T L o

(2) BV9V B30 DX AR MR £ PR IK 25 W 43 A5 B . 0 3t 401 e R 4o
REHERR TRX @0 SHAA RO B RERR, BRI ST . sk
FRIE LA, BT IR — B A R

(3) X B o SRR A M8 BRHAT IR W AR B AR OB, s 4

5



£ 7918 # X BRI ET R 1E R

B2 AR R0 BT WA ) 0 SR 2L Ao

(4) BIRERESH MEYEESH S 6 kH YK H-0, C-0, S FfE R R
ik, HSEEHITIEE, HITRE YRR,

(5) XA EBERHOLREBTE, I8 79 F B X 8RR 2B & 0T R 9 B L
il o

1.4 BEWEERR

(1) X XA 2R AR R . BIERAERIES . AR R & R R DA K&
IRV BN IRI 2L FER RGBT, R T & 79 AR R E L R b ER 3h 224 R

MREY . SR KHE (Bk) BRAYURL-&L-48E-IGITE A0, [
SAEIFREA ., BRIRWERFEHBZTHEHMX, EREMN K EEEMR, NLEMER
AR R FOFRBAMAEEER . PER. AR, BFEHX KRR ERA WA
BB AR . B B LA R K- B - X AL, [mAR R OIFR AR
SPRIEAE, SPRWTRE LABEBDY £, FLOIRRETRASNEBC E, WEHEE, &7
b DX A A 4 BT A AR R P AR R DR B SR ZURE T . 352 AN EPR ES W  45 3R .
Heb i ERFERBEEN L BTAERNERCERS SR SERRBPYABETZE, PAER
SR EN B 25 I T B A b IR Y BT s R N Z B TR

(2) BERHGE T &5 X4 A A5 A SHRIMP U-Pb 4582551, 1 3 X BEAR 40 6:
N PR BREE A 18 MER AT, R THAFEREN, HbA 10 Mk
H°Pb/ P USRS H 167.9 ~183 Ma, JIACEXME R (175.7 +3.8) Ma; H4h 8 AN
9% Pb/*®Pb 4E#& Hg 2 502 ~2 554 Ma, JIACEXMER (2518 +11) Ma, —KBEEHERAL
315 2 17 Pb/*Pb AEISBE, 7E2485 ~2512 Ma i), (175.7 £3.8) Ma #5771 Tl 2
R ZS AR R B HIE, (2518 £11) Ma RETARRMSBPHIKNHTAERES
WSO BN . R4S SHRIMP U-Pb 4R#8 4551, A& P b K AF e L RS A i —A S P
%, WERAEEGBEFRENRY FER, 8RAVEBHRNEST KAERT 170 ~ 160
Ma Z 8], &4 TFTHERE 200 ~160 Ma KHALRT F4 A

(3) BRVFEMXNET KREEARBAGRAER (LWEREST MFE) MKIRLE
HRERMARGEE (DUESWRRER) WREE, BEMPRTIHREST HBRYIE KX
HERACERHE . 5 ART WA, RS S, Wi, S5 WRHAE R B AR 2R
R VRAIMRR T AR - 350 25, 330 E-EH . N R-BYN.
NZE A SET X RAFE MBS AT T RN . TIRNEN . SR FRMKLH
KEWET A, AT —MRBIKRME R R4,

(4) EFEETTFEHREY X, BRI XM X LRt S, WRETA
¥, IRANEATNEAGERET T HRANTR., QBEKESLZE, EHER. =
. EFE. HEE. BB, ZAEMEHARNBR, K/NEEES~20 pm ZH, HH
—WAHEREA, TR ERNE SO 3 KR, HhS MRk R E
B, SWAS5% ~10% ¥ W, BHONRLSREEH: HREST GEKY—BEE 110 ~
150°C | 170 ~250°C #1270 ~380°C =K IR B AE e, DFESIT 440 ~500C i), ¥
6



L

AR EZEEL P TF 110 ~ 150°C F1 170 ~ 250C F X 15, KRR EBEKR, 7 -2.5 ~
—13.5CZEEHF I, Lh-3~ -6CIa Hh#, XA EETE 4. 65 wiNaCl% ~ 17. 26
wiNaCl% Z il o HRYEA T 15 th 9 IR SE WAk B 5 BE7E 0. 643 g/em’ ~ 0. 886 g/cm®
], IR AR B BETE 0. 878 g/cm’ ~1.029 g/em’ ],
- (5) BUAST BEKY —REE 120 ~500°C Z A ¥4 /06, HEEEPT 120 ~
260°CHIVEE M, AI#E—440H 110 ~ 150°C 1 170 ~250°C PN X JE] o VK A5 AR T BB A
T -2.8C ~ ~11L.5CZJa], XTRIAIELBETE 4. 65wt% ~ 15. 4Twi% Z ], BIBARIT B
A SRR B BELE 0.5 g/om’ ~0. 845 g/cm’® 22 Ji], 5L 44 1 55 B 76 0. 842 g/cm’ ~
1.03 g/cm® 2],

(6) FNMRBIFLRER: BIFEBHXET K 6S AT - 0. 71%0 ~ 2. 99%0=>
I, FERBRIETFHBSEI , 6° Cong fHTE — 73%0 ~ %02 [, Fr K FE £ 195” Copy
{64 -3.3%0 ~0.0%0, B WEH FEBHHAT 6°Coppflh - 0. 2%0 ~ 7. 3%o, iR
B 5 H S R e (B — R DR S , (L SR HbhE T 53 FB BE7R T B Pk v 2B 0 3
ST HUMB R B KBRS o 6D E —48%0 ~ —T0%0 8], 5™0 KIEZE - 4. 3%0 ~ 8. 3%02.
[6), LSBT R () — 5 TR Bl LIPS B W A B b e VL T TR R Z K
KA o FARAIBE S S TED PRIOTE Bt B R E AR,

(7) BV P ERTFER L 5 G4 55 FE R 2R 0 97 B8 0 I3 20 ., W R TR &
B NW i) J2 18] R G 7 720 0t o R RS M R, T 9 R 225 ER G0 W) 32 45
TRV R REZ o BEDY S0 R R FE S0 BRI 2 (8] A0 4 YA A
ML B ERE RO REREY SR T MR RS A BP9V E X 5925 J2 70 M W 1 1
A T A2 ) S AS [ A 3 35T R 1 A S R B



