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Geological characteristics and genetic analysis of Shijinpo gold
deposit in Beishan Mountain, Gansu Province

AN GuoBao
(No. 212 Geological Party, Gansu Bureau of Nuclear Geology, Wuwei 733000, Gansu, China)

Abstract

Located in the southern part of the Beishan Mountain, the Shijinpo deposit is a typical auriferous sulfide
quartz vein gold deposit in this region. The mineralization is closely related to Shijinpo complex granite rock
body which is considered to have been formed in the period from late Caledonian to early Hercynian. Existent
along the endo-contract zone of the rock body, the ore bodies mostly take the forms of large veins, veins, lenses
and bags and are obviously controlled by nearly EW-trending faults and fracture zones. The mineral assemblage
of the ore deposit resulted from activities of medium temperature hydrothermal fluids. Intense sericitization, car-
bonation, silicification and pyritization are closely associated with the gold ores. Native gold, electrum, pyrite,
galena, sphalerite and chalcopyrite make up the metallic mineral assemblage of the gold ore. Gold mineralization
took place at medium temperature. S-Pb isotopic composition shows that the ore-forming metallic materials were
derived from surrounding porphyritic granite, and the H-O isotopic data indicates that the ore-forming fluids
were mainly magmatic water mixed with small amounts of meteoric water at the late ore-forming stage. The
metallogenic epoch should be early-middle Hercynian. It is therefore concluded that the Shijinpo gold deposit is a
mediurn-temperature hydrothermal deposit related to tectonic-magmatic activities.

Key words: geology, quartz vein type, metallogenic epoch, origin of ore deposit, Shijinpo gold deposit,

Beishan Mountain, Gansu Province
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*, BAEA L R TE S ERR. 1987 F KT
WAL R ER 212 KA#TF Y% E, 88
1: 40004 /7 P 55300 70 52 7 R 2 DU, B iH b R 940
41049, 1988~1993 4F, 212 KREAXZH KB
TR 6 FHE VR, T 1992 4 H1 1993 4451
BT 7594 8 SHRAEIHEREO®, Eidhh
B, EUT S 0%k 23 &, F Tk 44, 3k18
C+DREHER 5 066.7 kg, E3 T 29.26 g/t; f4:
#11951.8 kg, S 11.27 g/t; 8% 799. 8 t, & 1 0.
46% ;5% 656.9 t, 57 0.38% , B BRI KA,

BEHST KR— M RBMNAERKEEY ., &
JEILEEH, ZH R S B TE L. BEd
Z89 10 B4EE], W E KT ERHREL, H4 5
FEFENFRAL LR & R VR AR R e iR (8
RE%,2002) , 5 ¥R RLIEEHBERLE,

XA EHALET RAHFXIER, B R
B R R M RE R R FORIE s ERfb
FHERETT T 9025 M FIIRIE 15 DT PRAOBE 48 . &L
FRERMRHRIR, 2T TR YRR
T RAERERR, 846 X Fm g S ] ARE Ry
ERBER, A T R, AT T 1R AL %
RE&RFERMAR, BERBRY Mk kit Fix
RBF—EHy, HH BEEMNERMELRE X,

1 RE#RER

BFEEy X bR aTE—dt LR RIE 411
MR YR G b i BT R P R, B L — B R T IR KT &
AL (TL8 2% ,2003) (B 1),

RW Mg R T, TE I EW [ NE [,

RALEME TEANERF AR AKHEE, P
REGHT A SRKe B ABERTRE . ®
BRADERERRE, P—T REEES LWHE
B8 BE BPE RUE ERERRHEE, T2
B FEHEHHARE RILBEKE SRR S
KiE, Lo BRGHRE DA TR SHREERS .

(X P 2% o R S BURNA IR T 1 AR PRI 7B B o 28
RABMTE, A aA HRERE 45% (LRE
%,2003), FERARBAEARNKS FERNK
B EREMBRIER S, SRR EW BRA, B
B3 KB AW R H .

RAbkaE T2 R2E, TEG AR HREK.
NI (B) B Rk SR (B BB AR KSR KR

. R REREK.

ER 2L - a KREPRNEE
HEER S, R K (R) BB HAT, IFE L5,
£ LRy, Ze5 e . ¢RT He . D
FELSERP P, EHK BEEI K.

2 BRHIBRHE

2.1 ¥ RMRFLE
REWET K- TREJE AN &%
AEEERERH, EH 400 km?, 35 EW (@ FEM , 5
HERFREBIERIERE. SANRKEERIFHFK
AHKARKATAE, EBRAN 20%, ¥ BER
RELIERREEH, B2 R 1~3 e, B AIE 5 cm;
HERAMPIERESH, D HRAIH KA (20%),
PRA(P—FKA)(25%) AHE(30%) . Bn#
(4%), ARBEIKA WA A HED R8T %8
TY(A1%). SANLEARRN (ws, FTH)SO,
68. 5%, K,0 + NayO 6. 74% , K,;O0/Na,O H {8 K
1.18, 24 45 B A/CNK [ ALO,/(CaO + NayO +
Ky0)1=1.55,KF 1.1, BRI S BITE R HASE
BREWHEK AR ZREE X 241.9 x 1076 ~
254.6x 10" %, LREE % 19. 77 x 1076 ~ 226. 34 X
1075, HREE % 22.14 X107 ~27.28 X 107, % +
TTEBRMEL B LA FERM, 5EuX 0.45~
0.46, RESRMMAR S A BEEH TR, KB LXK
BB AR LR 2 AR R A HCERR, Rt
RECMRES k7o b3, Wk S REE A B3 40,
HABFHEBARAL, R T P71 BB —Betk
BA R (Y7SrA5Sr); 7 0.7105 + 0. 00117, 43
BIRE SHER S (TSIASr), =0.706 R4
& (ATE/NF0.706,J5 ERTF0.706) (FRIC %, 1989),

O HAEBME 212 KEA. 1987, HREEFEEK SR LT RHRE. WHEH.
O HREBMLE 212 KB\ 1992, HAEEFRBREWEST KL SV B RESHMRE . s,
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Fig. 1 Simplified regional geological map of Shijinpo area in Gansu Province

(after No.212 Geological Party, Gansu Burean of Nuclear Geology,1992)
1—Quaternary; 2—Upper Permian; 3—Lower Permian Zhesi Group; 4—Middle-Lower Ordovician Huaniushan Group; 5—Middle Sinian; 6—
Jixian System; 7—Prechangcheng System; 8-—Late Hereynian purple granite; 9—WMiddle Hercynian red granite; 10—Middle Hercynian porphritic
granite; 11—Middle Hercynian gray granite; 12—Middle Hercynian granodiorite; 13—Early Hercynian gabbro; 14—Early Hercynian ultrabasic
16—Diabase dike; 17—Aplite dike; 18—Diorite dike; 19—Gabbro dike; 20—Quartz diorite dike; 21—
Thrust/normal fault; 22—Measured and inferred strike-slip fault; 23— Indeterminate and inferred fault; 24-—Late Paleozoic subduction zone; 25—
Early Paleozoic subduction zone; 26—Copper deposit (spot) ; 27—Gold deposit (spot) ; 28—Study area, Kazakhstanian-Beishan plate( I ): 1 ,—
Hongshishan-Heiyingshan terrane; I ,—Gongpoquan-Yueyashan terrane; I ;—Mazongshan terrane; I ,—Huaniushan terrane; [ s—Liuyuan-
Daqishan terrane. Tarim plate( I ): [ ;—Anbei-Jiusidun tectonic belt; I ;—Dunhuang terrane. D—Mingshui-Shibanjing-Xiachuangshan fault;

@—Qiemo-Xingxingxia fault; 3)—Heishan-Jianquanzi fault; @—Liuyuan-Dagishan fault; ®--Anbei-Qiaowan fault

B K-

rock; 15—Caledonian quatz diorite;

O HREBRI 212 K. 1992, HRAEHERSHET R LSV RATETRMRSE . MEBH.
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BN S BERE, REFORREE A BEY R,
BKEERBER S/ TF —3.1 %~ +5.1 %ZH, %
ERREBRBERNE(SE,™S = -9.4 %~
+7.6 %) KTEEN ,HSBBRA KA (LRSS =
~3.6 %~ +5.0 %) GRELLIZF 1988) AE ¥ 2,
IR R X B R A RS . X—%
BERKEHRERE—B., £EH%(1990)%EITie
Jbily 3 X A6 5 5 R S B 4 I LU R A A SR P - R
BEERESRBEENA, BEXA LBBHZRE
ERELFA IR SHEREREEE ERATE
o EEEIMEE Rb-Sr ZH 24k 4 (388.84 +
17.2)Ma, B R R A LR AN A K U-Pb Fit
H409.3 Ma, BEB LK. BHENENEERT
FHPLR—RREM,

BERNRETERRIEHITEHI RN,
MEATRWE, Ni/Co lLEBH .

FPRAKETHRE, EMEEREIE EW A
SN [, 0¥ NE A1 NW [, kAERIE MR
AR EERRIERE K X B S bk A%k =&
YA Bk NELR ()8 BRAE KA B, AR (B))
BERMAEKSRRN ., ARZEIMAEE FH
RER MR ERESEATKEF, ZRER
R BAE R B B UISF , 4RRITE 2 Bk 16 B B Bk
M FURBEE Tk LS (B B RkEI . BN
FEAEKEEEEH SRS, BENAEER
Yehk L)L (B A ko

T XL EW FMETRE SRR HE S
RE PR, REER S M5 KL EW [/
KEWHEHET KW SHBA, REENHET
o NW B R328 i EW @M. iE SN [

AT (B2, RE AP EESRA
BARKITESR, SRR EEAEKEZY.
2.2 WRYSE

FRA,BANAEKAE 48 &, W5 HE B
2. FAEKIKEE6,ER/EEW, 22K 100
~300 m WELBKE FFTRIP b FEK 2 km, B
500 m,E R 280~ 290° KB B AW N, B> EF
M AERA S BE NI AM, I SN RESR.

ZH REE P 3 R LA AR B
T, R, WK 2 km, §E 10~50 m, 4
TE 15 85F R EXEF&AEM. PHK 1.8
km, % 10~20 m, A 10 SHKENK 5 £F
SRR, LHERE 3 RTEAEK, HLE4HE
BYRLTWTE, 758524 0 &9 5,
105 2 MM, = FHMERS Ha%Ekd. 5
BIEMRER BT EHEXK,E0.32~0.89 m, B K
IR JHCR B AR, R 1 13— 167, 18 fs 75~ 82° (&
2). T ERFIENE 1.
2.3 BaTREME

B XML R SRR REA, RN
BRI EMHEK G QRAOLME B, 55
A B O ) BB, R A AR A T R T 0K
MIREMAR, M EMREE B . RRAL B
ML LM BEGRT LE. BET S ALY
WFF S, S ERAXRTI, REENR
T,
2.4 RN AN

TANELERTYEERE . BET . HE
7R REY HEY, B, BREL
TYERET LS . BBV EVEAI AR

£1 REWEVRETTIT ®THBTO®
Table 1 Modes of occurrence of main orebodies in Shijinpo gold deposit

FHGE RPWE KE/m PHEE/m BRm RO s mass W R
K2zt /1078
7 1TShEK 320 0.62 240 1:1 bR 16 75 47.87
8 89 HEK 110 0.89 310 1:3 KR 13 80 20.06
I(HRWA) I S HEK 54 0.56 20 3:1 K &R 14 82 9.86
oFHE) 9BAMWHK 118 0.56  158(145~303)  1:1.5 =Mk 14 79 9.86
10 105 A%k 94 0.32 80(248—328) 1:1 AR P 13 80 26.16

&: 9 ST kiR MFWAIT R 10 ST RGRRT K, FEHEFHFENE.

O HAEBHE 212 KEA. 1993. HREETERSHST KA ST R RETRME. 2143, AEEH.
O HREBHM 212 KA, 1992. HREEH BB SEST RSP M REERE . 3640, WEHE.
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Fig. 2 Geological map and section of Shijinpo gold deposit (after No. 212 Geological Party, Gansu Burean of Nuclear Geology,1993)
1—Quaternary alluvial-diluvial-residual materials; 2—Middle Hercynian porphyritic granite; 3—Altered Shattered porphyritic granite;

4—Quartz vein; 5—Gold-bearing quartz veiny; 6—Gold ore

9—Drill hole;

THRERT Y, EREE, AN 0.5 %~10 %,
HARBREFKR BRRRDH THET Y F
HWHD AR —BH 1~2 mm, TAFREKT 5&F
BEIEMX, 28 TR, BARKAEER
ERRBN R EEA TS RATHHRAR.M
RARLVBRAZ G SO AKRET WF.

TEERMTERARRE, HXKAREEAK
BRI ph A A8, URAT AR E, Sy aR
o

T REWA R W EREH . G E
BROBEMURATENE. TAWERRR,
B SR RAR AR B -PUCR R HRE
2.5 TANLENS

TAMEIEAR4AS RS, FENARAYH
B HE BEURST R TAR. K

body and its serial number; 7—Geological boundary; 8—Fault;
10—Section line

RS AT S (D by 42 VAT =2 R )1
BRI AECLERRT . FETEMBTY
SRIETO0.01%, R TR SBIEM. &T KK
B T RTI T 2,
2.6 SRBFERERARIE

BB TEE(ER ), AT RANET P
BREIE, 5 86.13% , HUCHBREF, H13.87%;
HIFELL0.01~0.053 mm FE(L 69.25%),LEH
<0.01 mm 1 >0.053 mm( 4 30.75%). 27 WK
R ZBRET P BB FLBR FNIBORL 8] B B 75 /Y
2y, FERRDIR B SR R BAR R AR FLIR . 4
FTHE(70.40% ) BT (29.60% ) F, #x /2
RILRIE] 4 (50. 32% ) FIAPRE (31.31%) 0 £, 8
HEL 8] (18.37%). T YA RB FME,
& BARIE, L RH742; Au/Ag b EAR, /v F1.35~

© HREBMM 212 KEA. 1993. HRALNERSHET RAST RBFEHRRE . 21~43. HEER.
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£ BEWEVETANELEEHSHO(w(B) /%)
Table 2 Chemical analyses of ores from Shijinpo gold deposit( w(B) /%)
Si0, Al Ca0 MgO TiQ, Au/107¢ Ag/107° Cu Pb Zn As Sb Mo
85.44 0.23 0.63 0.42 0.08 17.00 9.50 0.02 0.28 0.04 0.015 0.018 0.10
Mn Sn Fe S Cr Ni Co B \'% Ce Be Pt
0.023 0.12 1.36 0.35 0.03 <0.001 0.003 <0.001 0.003 <0.001 FW #

5.40 Z /8], Pk 3.43,
3 W RHBBRILZFFIE

3.1 TR
B R 125 TAEARESNRERER, T
FEUBLS BN ERKREREVE. ZRE
EHRETRN45.7x107°, (5% 8.3x 1077, &
1B 462.9x107°, WIEFMEE R BR , FAMER, A
W REFLED., MERESNEAEN0.01X
1076~0.5x 1075, I W FEREER. NEHEEhi
TREASHERESA, PHEEAMEKEMARRE
MEBERERE, ERFEETENETEENHR
PR (K 4). ZD KMTTREA A Au-Ag-Pb-Zn-As-
Sh-Hgo Au4r3l5 Ag.Pb.Zn R RFLHX,
3.2 BREESRHbRRLE
3.2.1 BREMERHAR .
EERERTRET QARSI FET Q4
R 8MS A TF —2.90%0 ~ + 4. 75%0:2 (8] , BI{E H
3.60%, R ER 7.65. MAELKER S K
—3.10%~ +5.10%0,F3 R 4. 10%, 2K 8. 20,

Va5 EANREARABRAAY, E R Y
TR L xTEA paR b .
3.2.2 RN EREAR

MU ATRET YRS  HEV BT a8
RN KA (£ 5). di## 5 4,5 11 K?%Pb/2%Ph
J718.178~18.316, AT F(BIESR/IMEZ
EZBRLIB/ME)H 0.76% ; 27Pb/2%Pb 2 15. 569 ~
15.603, B KL R K 0. 22%; 22 Pb/2 Pb Ny
38.033~38.394, B RELFEN 0.95% ., HEKAE
BN TF 1%, B8N, B A THEY ks
RIS R R LR, e R/, BUEAE XS B8 i, P HR
ek PERRE B R R KRR . S
RO RAR SRR EE(E 3) 5, %0 K4 4
7 3 4 R BB F & WL AP AL FHE , R 18 F
b WAL —MW, R A R R R
L7 Y A BT IR A (SR EERI, 1989),
Wt 23, 5 F R IR IR, H TR b A X 3 —
g,
3.2.3 HERMRAR

T AR 880zn FHIEN 11.40% . RBEFL

ROMBARITHERB AR WA Ox (EH7. 29%

R3 ARHETERNESTWNET RIS AR
Table 3 Electron microprobe analyses of Au minerals from Shijinpo gold deposit

w(B)/%

&S THEH B Au/Ag
Au Ag Cu Fe Bit

89-13-1 Hey 36.87 42.16 0.51 - 99.54 574 1.35
89-13-1a BE&T 57.50 42.50 - - 100.00 575 1.35
89-13-1b fey 77.54 22.46 - - 100.00 775 3.45
89-13-45 f&7 79.58 19.30 0.78 0.42 100.08 805 4.12
89-13-46 Bew 78.07 21.58 0 0 99,65 783 3.62
89-13-55 BE&T 72,37 26,33 0.60 0.38 99,68 733 2.75
88-13E-5 A& 82.69 15.30 0.44 0 98.43 844 5.40
$8-13-5-2 BRE 83.91 15.65 0 0.26 99.82 843 5.36

i e = (Au/(Au+ Ag)) X 1000,

O HMEBE 212 KB, 1993. HNEEHERSHET RAST R HRHFRE . 21~43. HETH.
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£ REWETHEN\EWAT EREENKBTER(w(B)/%)®
Table 4 Minor element contents of ores and their host rocks from No.8 orebody of Shijinpo gold deposit( w{B) /%)

HE g BAK Au Ag Cu Pb Zn As Mo
RRTERE & 4 0.050 0.062 28.22 46.2 129.4 12.7 1.75
PR R r#& 5 0.235 1.290 25.64 106.5 484.2 19.8 1.94
BEAER 7k 20 19.72 8.500 157.46 3113.9 4065.0 97.88 2.25
AR AL X T& 6 0.324 0.865 20.97 219.2 231.4 13.65 2.12
BRERE T#& 4 0.022 0.418 19.92 99.8 95.7 16.80 3.25
HRE RH 0.0035 0.08 63 12 4 2.2 1.3

x5 REWSTHRATBTHIRSET NERARAK®
Table 5 Pb isotopic composition of galena and pyrite

from Shijinpo gold deposit
FE #%  06ph,A2%pp  WphpAMphp WEphLAMpL
1 4y 18.201 15.603 38.136
2 AW 18.178 15. 569 38.033
3 EEw 18.316 15.603 38.394

~8.99%0, F-1BIH 8. 17% . Mt HEMRGE
BARK TR H oD {2 — 91. 34%0 ~ — 93. 14%0, F
¥ - 92.24%0, TE 3D-3'%0 EIF (& 4)H , ZH KR
B RRE 3804 0 0D EHIEA “MC"BIZE M A IG5
FOKBTEE P, B A KR (1989) BT 42 ) M B 7%
RERYEFHRIVERBEVHERKKHEEN, &
AT ANEERNEETEREBERAELK.

4 B RBE T

4.1 B¥HRK

B RA, BRSAEKETNPEERKEN
Rb-Sr %ML 4E 18 K 352 Ma®, M FHI & & A H K
B kA B9 Rb-Sr 4R #8341 Ma®, B I HENT, &
SAERILRT 341~352 Ma, BIlRALF—R AR,
B ARAE e RO TE R, 5% K M Kb T LG 5
BRI Rm R —B(ZEE SIS, 1990)
4.2 WHEBE

REWET KW EFEREE IWE-ERIE
A, BiEaE R ABET K, EEEREREWT:

(1) ZF REMTREWE LA EMILE, 2 0H
ERBERIERENIER . ZERIZBKEKEAR
HREE, SR BRG, XA 1K BEE B SR ()
B WA BRI AL R A LR AL R s ok

1s. oMa
£ 1600Mp_——* 80?:‘:3 euw LR
;* 15. S .
E’rf 15. — i ]
N ’/,_/——":'/ FH%
% ' 17 : 18 * i ' 3

*Pb / ™Pb

B3 BeEEerKRERMCRERSHEXRE
BEEBF* S FS) (KEEKER, 1989)
Fig. 3 Diagram showing relationship between lead
isotope composition and environment of
Shijinpo gold deposit (Data number as for Table 5 )
(based on map by Zhang,1989)

Ty

EMK

8D / %o

~80 |

i

“MC” RHEM BN ROK

s
i L i i L 1 1 1 1 J [
20 16 12 -8 -4 0 4 8 12 16 20 24 28

8"0/%
B4 REEey REARLRAREESRYE

(R E KR, 1989)
Fig. 4 Diagram showing range of oxygen and hydrogen

isotope composition of ores from Shijinpo Gold
deposit (modified from Zhang,1989)

KEHRT YRR RA F, PR &0 bk, T8
BRI AL 1 R AR IRBUE K T s B L) &

O SHREBHE 212 KEA. 1993. HREERERESMWLST KA b FHEHERE . 2143, ATREN.
@ HArEBHImE 212 KEA. 1992, HAE LW BB SRSV IRLEY B REHEME. 58~59. BB
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TEEOEK,

Q) FaH. S B ERLRERERY YR
RIE T HosE AR Y5 AR A 40, BRI TIES
H—RRIERE

Q) BT KA. TATHERF—ERBN TR
RBTUAS, MARE BE&Y . THT NET,
bR R ey B i R AN T AR STV AR L
RBoURRETHE AP RMTEHSG, 0740
IR RE ATRRE AR - FIRKCIR A A R R
git G PRART A R EAN (R RF
%,1985),

SRR, EEVN B &T BRAL A9 76 3
IR A B R,

5 & ®
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