R M

2002 %E

MINERAL DEPOSITS

Jit

o B B W

XEHS :0258-7106 (2002) 01-0045-08

HEEUA T ISR RE L

PR KEES B S

(R TR BT 7 BRI TR, B

m =

TR G R I A SOA AR ot b Gt DO B

100037)

A IR - SO Z TR TE K

MRS 50 W PR A M FREAE AN AT B AR EAT T 5T 00 IR R AT T 8O RN R . TR LS SRR 0
PR BT FEE A B N - 9 25 N A T AR A B T8 il AR AR A S b e det L 1R 5 S IR ™ 4% 52 Nw I
- We By D) o 5 S A I N REAL SRR AR D (LR BT 28 B A A VRN Al AR BE B
WG AT h (426 £2) Ma, 00 WA T & ATk V)7 BISOAE R A K [ 24 kK Ar 88 (210 £3) Ma], B ]

IR NPT IR i L AR SR A ) - B S A

At LA T8 B AR A L 2R A S TR Y AR

KER  ELMET HRRRE TR SR
FESZES: P18 .51 ;P597" .3 XEFRIRAD : A

I A0 PR( Orogenic gold deposits) & 3T JLAF
H Groves 55 N (1998) #& H 1Y & F5 7= 1748 Bt fA& h
FERSS ) A0 2% () b 55 39 2R 4 38 A7 ¢ B Bk R 00 R &
IR DT ol i g NG R e e s e TN T}
FERRAL A IR TR K R G AR A g Ik R
IS & e AN R T U R ) B R R T S I
WKL G A R T e S s AR DAAE AT
R LR PR P R IR S R AT S I 1
FH IR IR % IR E (2 ~ 20 km) FIIRE (150 ~
700 C) Y [l 1M %8 Lindgren(1933) A5 E S, il
RIS IR RN T 1.2 ~3.6 km Z
f] , LR DADTRUE B0 B R AR IR A S &
Eﬁr)?Ti( Poulsen ,1996) ’ﬁ%ﬁ%‘ EAFTE . b R
ICRAT IR B4R & S 3 , A R PR R W . Mo . Te
SRS R BT R (R IR R AN IERR I
H b AR R LIRS0 IRAFHAL M 48 o
FAA W RAARRE A Bk 5h ) 21 5 A
& LAE H A 9% ( Groves et al., 1998 ; Kerrich et al .,
1990 ;1993 ;1994 ; Goldfarbetal., 1998 ; Wittetal.,
1998) ,#i1t | Groves %5 (1998) A FE— M E it (L A
SRR . R. Kerrich 25 A\ (2001) K94 6 Pl
B B B PR P () — Al ORI 9 e 52 310G

PO SN AT iEE B2 BN EH Y

AT R 5 75 BT 1994 ~ 1995 A3 [ HEAT 7 £
UEI R BLI | J5 SRR UE Sk 21 b BB S35 8 47
H4.34~10.47 g/ t, HATCHEANRT IR B . %
WIREILLAG A7 70(1998) JK$4 %2 (2000) 25X}
AT THIAWEIT . BB AE AR JU T B 5 25
FHE BT H T 28 TAE 85 BRI ZA IR 2
T AFAE SRR AR Z B b 5 b X R IR ) — AN LY 1
SR 5 X B LA A D) R G R A A
GOt L0 PR IR R YE A5 . AN S0 3 B )
JEURFAE B IS AR KBTS R AT IR 1 1™ 1L
(IS SR RS X s A BN S S LR [ T

1 DX 5 7 55

FEHH SN AT NW W [ [ LeA R It & 2
Wil & Ak - A A i SRS NN W (1)
L L R RSV RA . XN R 2 35
TG FL Ik B R IBE (Pt dk) L b BB 48 TR o B
(Oytn) LIREEGHEF AL D, m) HrE R 1L 4L
(N y) ISR . e R ool Sk i RS 2
CLIB AR 5Tk i v e AH IR A D RHS v B RS A
AT INATE S AL . XN A R ah B3
SEMEA BIRYEA A M UTh IR N A E I

[ R R U R S FR SRR BOR T H (95-02-005) 8 4-F ST R

H—AEH T A
WA EHI 2001-06-08 ; EXFIH ] 2001-10-29 . TKEF R Gall .

FRAC, Y3 1972 A T BYBERETSTOY ) SN R M ST ER AL 2= W



46 B R

i Ji 2002 4

ARBR 2 0 W e g 04 303 B0 ST A 36 A8 e i AR
Ferpgroe b A RDRLAE B VA - 95 2 N 2 3%
YUA SN I EEEE . 07X AR &+ &
TN T B Nw [ W= 5 NE 773
J2 BT B R ARGt AR I T (1 1) L BRERILVA IR
Hb AEIZIX AR I BT SR 0 A A A
BT RL AN N DOIE KL T 2 A AT R RS T
RAF AT A3

2 WRHFURFAE

R EE —ERAKES- ZRAKES
HORDRLAE B NG - 0 25 I S 2R H0A S0
MR S K214 km 8 0.7 ~2 km [P
EIRPEA BB G RIS N W ) JAn . e Xk
PRG35 R oo A ORI P 4t
VR TF) LR 2 BT e e G R 00 MGG 4 0 W 0 — KA

2.1

RA RN . ZA T Nww KRB D) O
ZONW [0 b 2R NE 7P R W E B T
JCl AR (R ) AERE A R ARAE
JEAERR G5 1 PUR s FZIE AT W R A
(50 % ~ 55 %) KA (13 %) A1TE(20 % ~ 25 %) .
W ANA(15% ~20%) LD EB A (3% ~
5%) . RaNEE B K A0 H B RCR SR
PORME sy FEBRHKA (55 %/idn) ik
(35 % ~ 40 %) FIE = BE(10 %) 41, Pi3EE A I
R BIEBCIR Ko R R B S I T
W% i T 57 2P AT RS T A AL R SRR B A R
R . B3 R BT W A R 4 A
A

3ANFEM B E A EE T R (R 1) K AR
HAMEL w(sio) ¥ h 61.69%] . &
[ w( Al Oy) FE970 15 .94 %] i BE 2k A5 I 1% B S5
[ w( Na,O+ K, 0) T-H4I°4 3 .58 % 155 F5 1iE , H bt &

AEtrt b+t

fetean| 3 | 2]

I—f:n’(;:-\] 4 l i I 10

Syl s [ e |1 o
e e[ @ |12

& + R = + N + 2 +

+ =+ + 2+ v

& + 4 s 4 F 4

+ 2 N¥ + w + & + =

T % 4+ & + &+ % + F +
+x + % + +v + s +
N +

&

BEA
F+k4
Fdr+k

+® i ¥ o

A L+ L

L + + + +
S
o' 4+ 4 + 4
Y + 4+ + 4L + %+ x +
4 + + 4+ 4+ L 4+ a4+ LR
e A LS
+* + . L+ 34+ L NS+ 2
T 4+ o4+ a YO LYo & +
+J.+‘/1.L+_I.+_L+_L+.L+.L &
£ P s N S T T S e e e T e

1 B a0 X 3 b o g P
1 —30UAR ;2 — EREGMER LRE 3 — Fool A RIREE ; 4 —EISC —RAE KA s — R VE I KA KA 6 —Hin AR K I KA
PN 7 —WIMEBT YA 8 —WZE 0 —FBWIZE 10— MAE 15 ;11 —FEIIAEN IR 12 —SIARCT- 0K . 4 B s 4
DX T 24 WLk pl 42 2001)

Fig . 1

Simplified regional geological map of the Saibagou gold deposit

1 —Quaternary ; 2 —Upper Ordovician Tanjianshan Group ; 3 —Lower Proterozoic Dakendaban Group; 4 —Indosinian adamellite ; 5 — Variscan

adamellite ; 6 —Upper Proterozoic granodiorite ; 7 —Ductile shear zone ; 8 —Reverse fault ; 9 —Strike-slip fault ; 10 —Shimiangou ore spot; 11 —

Saibagou gold deposit ; 12 — Wudarehu gold deposit. For tectonic units and faults of the insert map see Zhang et al. (2001)



ot FaiW F AT - TR G0 H TR AE Sl i AR 47
F1 BEMASTENAKEEALERS
Table 1 Chemical composition of granodiorite in the Saibagou gold deposit
. wg/ %
#‘F'j‘ N2
Si0, TiO, AL O, FeO  Fe,0, MnO CaO MgO K, O Na,O P,0; H,0 kKekiE B
WS-16 66 .09 0.35 14.73 3.13 3.02 0.17 6.02 1.90 0.33 2.64 0.14 — 1.4 99 .92
27S-37 56 .39 0.65 16.78 5.04 3.29 0.15 7.37 3.95 0.74 2.96 — 0.15 — 97 .47
27S-38 62 .59 0.50 16 .30 3.62 2.68 0.15 5.33 2.54 0.88 3.18 — 0.14 — 97 .91
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Sio, MK, MgO .CaO ( Fe, 05 + FeO) 175 1 B
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O EE (P 3 iy B Sk 3 OK B IE A OC (B
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TGE AT EE R B RR 2 Bog S 5 B AR B e
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1.34.Nd 6.27.Sm 1.85.Eu 0.78 .Gd 2.62 .Th
0.47 .Dy 2.81 \Ho 0.68 \Er 2.07 .Tm 0.31 .Yb
2.13 .Lu0.30. #i LR BRI, 036 .28 x10° ¢ ,6Eu
1 .08 LR BOES 7 L LREE/ HREE M 212,
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Fig . 2

Sketch geological map of the Saibagou ore district

1 —Quaternary ; 2 —Upper Proterozoic granodiorite-tonalite ; 3 —Fine-graine diorite ; 4 —Granite- porphyry dyke ; 5 —K-feldspar granite dyke; 6 —

Diorite porphyrite dyke ; 7 —Diorite dyke ; 8 —Measured and infered reverse fault ; 9 — Measured and infered undetermined fault ; 10 —Ductile shear

belt ( mylonitized zone) ; 11 —Gold orebodies and serial number
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Table2 *°Ar- 3% Ar incremental heating analytical data for sericite from the Saibagou gold deposit
kB t/C WA Ar AP Ar AP Ar TOAYPAr PAY10 ¥ mol fFEE/ Ma AR % TPAY %
1 400 19.0366 0.0223 0.0465 12 .4414 411 .12 258 .9%2 .8 4.59 2.76
2 500 20 .4484 0.0047 0.0684 19.0632 986 .79 382.913 .8 15.59 10.16
3 600 21 .4321 0.0023 0.0412 20.7452 1326 .72 413 .1 £4 2 30.39 14 .87
4 700 21 .6148 0.0004 0.0179 21 .5045 2749 .47 426 .6 £4 .1 61 .05 31 .94
5 780 21 .8084 0.0021 0.0159 21 .1775 1316 .98 420 .8 £3 .8 75 .74 15.06
6 860 21 .8679 0.0017 0.0051 21 .3591 1231 .88 424 .0 £4 1 89 .48 14 .21
7 960 22 .3550 0.0020 0.0157 21 .7616 743 .24 431 .1 £4 1 97 .77 8.74
8 1060 23 .9458 0.0084 0.0429 21 .4496 130.66 425 .6 £6 .6 99 .23 1.51
9 1160 30.0993 0.0239 0.2413 23.0487 36 .33 453 .7 %15 .2 99 .64 0 .45
10 1400 27.7792 0.0378 0.1929 16 .6080 32.72 337.9%17.0 100 .00 0.29

T ER S JBURE A Bt H CRIE ST R B AR AR S I AT m =104 .60 mg JRATS L 1=0.012405 .
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Fig. 3

Ar Ar sericite plateau age and isochron line of the Saibagou gold deposit

t, —Apparent age ; t, —Plateau age ; f; —Isochron age
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Geological Characteristics and Ore forming Age of Saibagou Gold Deposit ,
Qinghai Province

Feng Chengyou, Zhang Dequan, Li Daxin, Cui Yanhe
(Institute of Mineral Resources, Chinese Acade my of Geological Sciences, Beijing 100037 , China)

Abstract

The Saibagou Au deposit, discovered some five years ago and located in the northwestern part of Qinghai
Province , is a quite typical gold deposit. The granodiorite-tonalite intrusive body, which was formed in Upper
Proterozoic with Rb-Srage of (946 £24) Ma, constitutes the main host rock . Based on petroche mical , REE and
trace ele ments studies of this rock body , the authors hold that the granodiorite- tonalite body resulted from ocean
crust melting and represents the base ment of the North Qaidam orogenic belt. The N W-trending ductile- brittle
shear zone in this region is the main factor controlling the formation of some deposits or ore spots, whereas the
forms , modes of occurrence and sizes of the orebodies are controlled directly by faults or fissures induced from the
regional N W-trending shear zone . In this deposit, the quartz vein-type ore is predominent, and the mylonite-
type gold ore possesses the second place . The hydrothermal alterations related to gold mineralization consist pri-
marily of silicification , pyritization and sericitization , and show weak zonation from the orebody to its wall rock .
Hydrothermal alteration sericite separated from mylonite-type gold ore yields an Ar- Ar age of (426 £2) Ma. In
addition , there exists a gold bearing quartz vein that cuts the Indosinian granite in the east of the ore district,
whose whole-rock K- Ar age is (210 £3) Ma based on the 1: 50000 regional geological map. It can thus be con
cluded that this deposit is an orogenic quartz vein subtype gold deposit and underwent a multiple orogenic process
comprising Late Caledonian ductile deformation and Late Variscan to Indosinian orogeny .

Key words : orogenic gold deposit, geological characteristics, metallogenetic epoch, Saibagou, Qinghai

Province



