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Fig-1. Geological sketch map of the Tanjianshan gold ore district.
I—Quaternary; 2— Carbonaceous phyllite and schist; 3—Marble; 4— Plagiogranite porphyry; 5— Dyke;
6— Ore body; 7— Geological boundary and attitude; 8— Fault; 9— Antiformal axis; 10— Synformal axis;

11— Exploration line.
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Fig. 2. Geological section along C-D line of the Tanjianshan gold deposit.

1—Quaternary diluvium; 2— Carbonaceous phyllite; 3— Dolom itic marble; 4— Granite porphyry; 5— Gold orebody;

6— Deduced gold orebody; 7— Drill hole and serial number; 8— Vein-penetrating gallery and serial num ber.
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3.1 JHICHIMERL Y

AR HER 24T .

M1 RO, MR L TR A T MO A KRR AT Au 5 As (Rawas=
0.9437). Sbh (Rawsy= 0.9082) EEPIIEAHK KR, As T Mo (Rawwo= 0.9945). Sh 5 Mo
(Rsrmo= 0.9364) EEV)IEAH KR, RULERN 1EHEFET As 55 Sb 2 Au B E LT 10
A, BV Au FELL Au-As BLAu-SH EEFHRIETE. 55— 710 As. Sb AR T AD KUY
BRAT 4, IR TS . RE I Au EAEXTIZE TYEIX. Mo 5 As. Sb IEDIIEAHX
KR, R Mo MTHES Au [FIUE, N2 Mo ZARRE KN TRAE, FTLL Au NR A KA.
HE Tt ET se 5 Te MHEVIEARK (Rsere= 0.8753) &R PRI FMIFR P IA—iK, 12

x1

MEM) LG AR THOE . AR G ) AT G E A AR

Table 1. Correlation matrix of oreform ing elements in altered phyllite and schist ( including
some ores) of the Tanjianshan gold deposit
JCH Au Ag ‘ Cu ‘ Pb ‘ Zn ‘ A ‘ Sn ‘ Bi ‘ Mo ‘ As ‘ Sb ‘ Se ‘ Te
Au 1.000
Ag|- 0.0407| 1.0000
Cu| 0.5956/- 0.3151| 1.0000 AASCPENG FME: Ro.os= 0.755
Pb|- 0.1912) 0.6078|- 0.2804/ 1.0000 Ro.01= 0.875
Zn |- 0.3013|- 0.1881|- 0.1880| 0.5355] 1.0000
W |- 0.4845(- 0.4851| 0.2089]- 0.8266- 0.6694| 1.0000
Sn |- 0.4845 0.0735/- 0.1589| 0.5984| 0.7948|- 0.8913| 1.0000
Bi |- 0.4497| 0.2037|- 0.1924| 0.7995] 0.8532(- 0.8192| 0.8020| 1.0000
Mo| 0.4297|- 0.1953| 0.7479|- 0.3499|- 0.4745| 0.5221|- 0.6141|- 0.5643| 1.0000
As| 0.9437|- 0.0954| 0.7247|- 0.2920- 0.4873| 0.4713|- 0.6087|- 0.5470| 0.9945 1.0000
Sb| 0.9082| 0.1364] 0.7059|- 0.1935|- 0.5562| 0.3438- 0.5626/- 0.5113| 0.9364] 0.9648/ 1.0000
Se [- 0.4796| 0.5376|- 0.0977| 0.7166] 0.4862|- 0.8939| 0.7877| 0.7954|- 0.5722- 0.5237|- 0.3491| 1.0000
Te |- 0.2603| 0.7007|- 0.2570| 0.7337| 0.4850|- 0.8639| 0.6227| 0.7264]- 0.4999|- 0.4233|- 0.2396| 0.8753| 1.0000

As.

M 2 AT, D PEIR NS T Au H 5 Mo (Rueaw= 0.7974) . Ag (Rawae= 4693)
FEUIRB D) EA KRR, 00 Au (Ag) 5 Mo AU HARKHGBIEES. 75N w 5
Cu. Pb (Rw-ca= 0.6275. Ry-m= 0.5239) HIEVIIEAH K RE I EATRA SL A R 22 1T
BI7:, As. Sb. Hg —JCEZAIMZEVIEM KK R (Ravss= 0.9799+ Rasne= 0.9574. Rspng
=0.9212) RETAEABHCIERALy, 5 FIT8, BB THeE- A8 A A
Sb —IEK B A KA, AR PG R RE R 1L R A A .
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F2 MRS TR NS (SR NCE T ) B TC R AR AR
Table 2. Correlation matrix of ore-form ing elements in Hercynian intrusions ( including some dyke ores)

of the Tanjianshan gold deposit

JLH Au Ag ‘ Cu ‘ Pb ‘ Zn ‘ w ‘ Mo ‘ As ‘ Sh ‘ Hg ‘ Co ‘ Ni
Au 1.0000

Ag 0.4693 | 1.0000

Cu - 0.0084| 0.0825 | 1.0000 AHOCVEIG SHE:  Ro.os= 0. 460

Pb 0.1152 | 0.0472 | 0.3897 | 1.0000 Ro.o1= 0.590

Zn - 0.1676|- 0.0834|- 0.2476|- 0.1036| 1.0000

w 0.0547 | 0.2274 | 0.6275 | 0.5239 |- 0.1819| 1.0000

Mo 0.7974 | 0.2546 |- 0.0669| 0.2583 |- 0.2137| 0.0955 | 1.0000

As 0.1956 | 0.2688 |- 0.1565|- 0.0286|- 0.1543|- 0.0051| 0.2805 | 1.0000

Sh 0.2798 | 0.3575 |- 0.1027| 0.0237 |- 0.1922| 0.0786 | 0.3826 | 0.9799 | 1.0000

Hg - 0.0763| 0.1251 |- 0.1298|- 0.0747|- 0.1327|- 0.0080| 0.1064 | 0.9574 | 0.9212 | 1.0000

Co 0.1219 |- 0.2711|- 0.2890|- 0.0851|- 0.0854|- 0.1346| 0.1340 |- 0.1448(- 0.1477|- 0.0979| 1.0000

Ni - 0.0845|- 0.2243| 0.1054 | 0.2687 |- 0.1775| 0.2258 | 0.1316 |- 0.1008|- 0.0563|- 0.0686| 0.8032 | 1.0000

3.2 ImiRtZEE

A XA RO RO, TR EEA. RO RN co, WA, A
KNZAE S~ 10 pum I A SERAREL AR — B0 232°C, BERAT BRSO
278°C, DRI O MR FE N A 232~ 278°C, MEEAHXT RS, HARERARELAAF M Au A 65
JCF As. Sb. Hg AAAHHA. M BN 0.16% ~ 8.9%; FiH M K I 12.16~
23.21Pa; WHEIAVRER 0.6~ 1.0 km, JEREHT, X—FF il SR L& ks 5
T I (R AT,

B IAR B L H,0 B (95% Aoy, SUAHEG L co. b E, HkCh co M cH,. &
W RARRIES TG Na' -KT (Ca™) -CI -S0% (F ) AL Wi AR SAR M (1gfo,) &
- 34~ - 37, FLRJRIREERRAE,

3.3 FE[FALE

(1) BRlEAZ A A 4 vT UL, 0T IR AL ALK 5°*S AR T 3% ~ 10%0 2 [7], AN
KA, IXFER A EA R, SR T AR AR, B S R AR, T ss
AEAERT IE 1) e 5 A B, LA S PRI, R A7 38 AL AR 1) 20 A1 S B = S 5 1 s
S (Bl sy, WoRtiFERBAAKTUSA K. ADRIFEM 67 AE, KA KBRS T
MUt e s I AR B (BRUTRUE) BRI,

(2) B, AFEIRLT . WERNL A IR RIS 3R (87 Coos) 22T 12. 9% ~ 3. 2%0 Z [H],
S AE A R A e L (B 6), BRIGIRIE ST DA o (BB R AN WP [H
P DA SR AR AOK I BOEHUR (B 7) 2% AR UK S 5 3K AT IX B, BRI
TR IR B AIE 2 5 S OK NS UK IR A, R n] e /D B ROK I

(3) BT 2= A DRI (R A [ A R B R (] 8) VA1 125 1 5 HT R0 2= 4 it
RO, S ET R AL, SRR S R T BN R T R T s A T ORI U
2oy, AT P [ 2 AL S SO R AT O, I KB A B R A S I
WA IR I T IX, R WIILAEAR AL VR T Hh 24, A XAMER NS (AN R
KACRBEA . A BT B B WA T IR ars A i Ve [, I 5 880 A, AR
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Fig.- 4. Sulfur isotope histogram of the

Tanjianshan gold deposit.

Fig.5. Correlation of 'S values between the Tanjianshan

gold ore district and other natural sulfur-bearing sam ples.
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Fig. 6. Correlation of §'*C between the Tanjianshan
gold deposit and other natural samples.
1—Oxidized carbon of magmatic rock; 2— Reduced car
bon of magm atic rock; 3— Diam ond; 4— Carbonatite; 5—
Marine carbonate; 6— Gold ore and calcite of the

Tanjianshan gold deposit.
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Fig-7. Hydrogen and oxygen isotopic com position
of ore fluids in the Tanjianshan gold district.
I —Magmatic water; II —Metam orphic water; Il —Prr
mary water; [V— Phanerozoic sea water; 1—Metasedr
mentary rock; 2— Pyrite quartz vein; 3— Carbouate quartz
vein; 4—Magmatic hydrothermal vein; 5— Regional quartz

vein; 6— M orden sea water; 7— The Aolao River water.
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Fig. 8. *Pb/*™Pb versus “Pb/**Pb diagram of samples from the Tanjianshan gold deposit.
(1) —Carbonaceous schist; (2) —M ineralized schist; (3) — Pyrite of m ineralized schist; (4) —Pyrite: 1~ 3. Veinlet
pyrite, 4— 6. Pyrite of altered host rocks; (5) — Dioritic porphyrite; (6) —M ineralized dioritic porphyrite; (7) — Pyrite
of m ineralized dioritic porphyrite; (8) — Dioritic porphyrite in the outskirt of the gold district; (9) —Quatz dioritic por
phyrite in the outskirt of the gold district; (10) — Plagiogranitic porphyrite in the outskirt of the gold district;

(11) —Gabbro in the outskirt of the gold district; (12) —Marble in the gold district.

4 IR IR et AL

4.1 Bl PRI

RIS IR, AT Rl A v (7K & 28 K 5 46 ) P A ROK IR &, A b 1 LAAE
KaRa KA, AR IRY, A B LCE RO 3, 0 A, RS
TR, VA A T, IR R R RO, Au. As FrERFEDEE, W HoT
FZNMAHKRKRERY, Au 5 Mo —I8, 7E As 5 sv W WUFIMIERT, AR fy i 24T
B BB T M- R P B, B Au FEER AR IR N 7
4.2 IR B A A

ETR) L B R B A e — P 99 18 JR 454 T Na' -K”™ (Ca® ) -CI -SO% -CO»-H.O0 K
AL R A R 220 232~ 278°C 5 WLARTRER AN 0.16% ~ 8.90% ; Ul K1 12.16
~ 23.21 MPa. JEA LB TSGR,
4.3  Au IS T S FITTE A
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(1)Au MWEZIEA: T M Seward(1973)° ISEEL PERI R B, ZEBMEA T, Aua(HS).S”
O Au M EBEAAAEE, EPh S MLl Aw(as): NE, ERMEER T T qE
Au(HS) BEMAAAE, gt FR R, AR PERREIIEIASE F, Wil S a8 5w
FEBNK., C A Wood 55 (1987)"H, ©RHREIEE T, WAESHER T T S8 ZmAD
BT EESSY Au(HS)>. DM Shenberger M1 H L Barnes (1989)" Vil ik 75 45 2 i )&
(150~ 350°C ) AT EAE/KEIRALYIH I P E IR LSS, 8 Au(HS): HA BRI e,
Au WUZERGE T 2 Au(HS): WPOZ. T M Seward (1973) &FEH, BT Au 5 As. Sb [
BR A 2 IR R, AE IR BRI HOR AT IR, BB BB S I RIAu( AsS2) " Au( AsSs) >
Au(Sh:Sy) FFWMATREAAAE. TR (1984) “THRH, As. sb Hsmib LA Au® (SRR TE
PE, M As. S 5 Au BRI S WA MR &L

WETR] L PR B e ™), s s, i H AR i it T80 sk
M Au A Au 5 As. Sy BVIIEME, BT RER LS R Au Mie B 20N
Au(HS)> « Au(AsS2)°. Au(AsS;)” M Au(Sh.Ss) .

(2) Au PTESRA UM W DTTE e SLR AR 00— FiAH SO RE, T ey S A i P ikt
TEAE LS TC R ML AR (WS ) MMRE KA e o e b, SRS 4
AR A o) R B L IR T AR R AR DU IR R O REMBE, fmsrh S mes s
VI RE BRI, 100 A w DOUE. BT I FE Rl R (R AR, PO A A R )™ SRam Ak IR s ) 22
m BB, 5R MBS KRBT, © Bl AR R, RIS
VAR FEAE S As. Sb AT, BEZAE Au. S\ As. Sh TERIIZS G WA T Au
UUUE; ARBIITTHOLE Au IR, Bl BEG D ITEAR R TR N B A5, (EFEEA K AR
(1) 1] Bk 4 S R FE T iy B ARAS B B, BRI Au DTUE. 546, ERINIT UL & R BUE s
FOKBRAN, ARRE pH ERAER, ARBTFBOE S FEUR ) PR, XA Au
(285 W) R A Sy R DTE.

5 AT AR R E

5.1 MUK

W) L A TP T O R3S P T T A R LS R R T-HCE . a0 5 A R R
TMEE . FAAh, AT SR IE B A v et s (DB SRS . AT &
TIXHENW [ ERAE RN O EL AR - AR L) (AR R, NNE AR EAGAT
FERGINIA (TP ) AR A F DA R PR ST S GBS R, S U = A
T NNE [0 AL T S T2 TEAE FH DL A A6 7 VG I 31 )25 2 R e 1 .

WA JEAT T IRVATE 1o A S B 2 A TR 1L DX B ) R TR )2 I A e p i 45 1 T
SRR e A, IR R LB BT A S WIS TE U NNE 1705 Nw [ e 1 2
ZAE T RO TS AT B HEAY, DA WIS TE )3 SN 1) W7 4 AR 4 A A
TR R EBRRIIEAS . PR B A, B A RIS I I I (AR5 ) BIRT R
JSCHT I TE] R FR.

5.2 [FIf7 #Hh AR
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RHEAE R BEA 20 X B R I PR AR, BAR T X NNE ARG (B 1), B
ERE SR T NNE W BT B R, NI 2082 Sl it 2 kO A i AR 1
S, PRI 8k (T i AR A ) M ARER T 0™ R T IR I 1) R B, e b B 28 1 T Rk
KAl df g ik, R A i B R BN AR AR T4 R B i i) PR, RHCAE RS 1 K-A
CEWMELN 209. 4x 10°~ 309.87x 10°a (3K 3), Rb-SriF#d N 330.03x 10°a, HERIAX 51
SRR IE VG B AT R R BURE A A ¢ IECR AL K-A ¢ B AR/, BN 330. 03x 10° a 4

HIE RS, AKX NNE 1) BT TR AR ] 52 4 330. 03x 10° a LART, B4 PG
. MBS TS R /A AR RE (K-Ar TFE8 0 288.9x 10°a) e/, IR HIE AL

SEUE R R T IR IS 1) R B, AE B BEA 1 K-A r SFRREN 234. 4% 10°~ 275.9x 10°a, Hix

RIE 275. 6% 10° a AT SE A B AR I 8] B BR, R ASH™ PR I JE B 35500 288. 9x 10°~ 275.9
x 10°a, A THIFAIGEI. TEEREI G LN K A K-A r SRR N 294.29x 10° 2, TI1HAR

TmﬂhiiHEMKArﬁﬁﬁ%8%xWa,%%ﬁi@%%?ﬁﬁ (i) B 13— 25 B
WEI L S0 IR I T R AR S D PRI, 0T IRTE I CA S, BT IXA A A G s, WA #ealia
FNK G AR (K 3).

F 3 WML S 2B NE R AR B

Table 3. Age data of main intrusive rocks and ores from the Tanjianshan gold deposit
N A v N A ICHRE e
\ e o HARA AR o A Hb £
CAURCES (K-AT3E, #/10%) | (pyeseik 1/10%) | (K-Arik, 1/106)
el ARNKEE | Bk 133.82£4.18 KAL)
PR, o 234.4% 4.9 s
16 B Bt ik IE L\ FH
Py b Ak 288.9% 7.3 KAL)
S5 P RIS Fay ik 289.6% 6.0 KW AL
309.87F 4.77
FHAERBEE | Ak 294.7%£ 3.8 330.03% 24.3 IR L
209. 4t 6.1
prcaiER | ik | PORC Gt
B AR K Ak 581.2%£16.9 SR
Ra®yH WA 385.8 Ky A0
ik R A 4l b 282.8 Ky AL
AR AL B B A Fagili 268.94%F 4.31 KAL)
WA IR A Ak 294.29% 4.39 KW AL
6 W IRMRIHLHI

W) L <A PR T SRIA AR S AL S PH B, i LR BRI 22 42 0 5 L0, AE X0 SN 1) s
R AER IR N w17 8= AR 3 R [R5 1 BT A P S, 5 A Nw -
SE [7), FEMEMRI LI TR NNE [/ A1 RE A0cRey i K% 7] 75 18 JEA fA e BRAR Y, () IR A B B
EARAL, T HARZE A A B NNE AR A S A1 2R Al o B PR Y K SRS K Nw
], NNE FIWRUZAL e puel], wigdt—0imsh, Ainadiikca Sz R ek
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) AL, Au-S-As-Sb BEWIRKAENWE, Au VERREA", I T Bl P AR A T G

ASCWIFETAE AU B AT 2] T /il R B TR A RHEUE UL ER—HU5R
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GEOLOGY, GEOCHEMISTRY AND GENESIS OF THE
TANJIANSHAN GOLD DEPOSIT, QINGHAI PROVINCE

CuiYanhe, Zhang Dequan, LiDaxin, Gu GuangXian, Feng Chengyou
(Institute of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing 100037)
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Abstract

The Tanjianshan gold deposit is located in the central and west part of the northern mar-
gin of Qaidam basin. M ost gold orebodies are controlled by structural activity and m agm atic
intrusion and occur in carbonic phyllite and schist of W andongou Formation, which is char
acterized by relatively low and rather constant Au content (X au= 1.04x 10’ and Vau= 1.76
in the upper part; Xauw=1.0x 10" *and Va,= 1.75 in the lower part). The plagioclase grant
tophyre has comparatively high Au (2.54x 10 ° on average) and As (9.65x 10 ° on
average), being probably the source of gold. The correlation of ore-form ing elements of the
deposit also im plies that m ost gold came from magma. Stable isotope constituents of the de-
posit indicate that sulfur (8*S= 3% ~ 10%0), carbon (8 Cros= - 12.9% ~ 3.2% ), lead and
water of ore-form ing fluids were also m ostly derived from magm a.

Besides carbonic phyllite and schist, the host rocks of the deposit are m ostly Hercynian
intermediate-acid dykes together with a few basic dykes. Plagioclase granitophyre of the
Tanjianshan gold deposit has K-Ar ages of 209.4x 10°~ 309.87x 10°a, and a Rb-Srt age of
330.03x 10°a. The phyllic diorite has a K-Ar age of 294.29x 10%a, while the altered grant
tophyre gold ore has a K-Ar age of 268.94x 10°a. It is deduced that alteration took place
earlier than m ineralization in the Tanjianshan gold deposit, and orebodies were formed in
Late Hercynian period. The Tanjianshan gold deposit is of the mesothermal altered rock

type.





