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Fig.1 Regional geology (a) and distribution map of metallic deposits (b) of North Qilian Mountain Caledonian orogen (after Mao
et al., 2000b)

Legend for a: 1 —Archean base ment ; 2 —Proterozoic base ment ; 3 —Caledonian orogen ; 4 —Hercynian orogen ; 5 —Indosinian orogen ; 6 — Yanshanian
orogen; 7 —Himalayan orogen; 8 —Fault; 9 —Area of Part b. Legend for b: I —Quaternary sedimentary rock ; 2 —Carboniferous- Permian clastic
rocks ; 3 —Devonian sandstone ; 4 —Silurian sandstone ; 5 —Ordovician basic volcanic rocks intercalated with carbonate ; 6 —Cambrian metaclastic rocks ;
7 —Late Proterozoic Sinian conglomerates ; 8 —Late Proterozoic limestone ; 9 —Late Proterozoic phyllite ; 10 —Middle Proterozoic basic volcanic rocks ,
carbonate and clastic rocks ; 11 —Early Proterozoic schist intercalated with amphibolite ; 12 —Archean gneiss ; 13 —Hercynian granite ; 14 —Ordovician
granodiorite ; 15 —Ordovician biotite granite ; 16 —Ordovician-Silurian alkaline granite ; 17 —Ordovician mafic rocks ; 18 —Ordovician ultramafic rocks ;
19 —Middle Proterozoic ophiolite ; 20 —Fault ; 21 —Shear zone ; 22 —Gold deposit or occurrence ; 23 —Sandstone-type cooper deposit ; 24 —Skarn-

quartz vein-type tungsten deposit; 25 —VMS cooper deposit ; 26 —Sedex-type specularite deposit



202 B JZS i Ji 2002 4

ity AN SR IRARB B R AR T T ol AR ARV TR e S B TR T R T v i S B 1,
FUEBHEIAN A4S . Mao 28 (1999a) 7EiZ M X Xl 40 T PN e

B A — AR A A A WL ARIE R LA TU B R . o gﬁqQ@zEﬁp}&%ﬂﬁ
6L 5 A e AT el T BT Al JRE AR R 3 10 48 IR

SR R B R AL o R U 0 e  vao % 2000a) 9 SEATBFIE HE JL 70 455 K 5 05 43
AR R R Ve TR 2 1 U ) 00 B 2 6 I R W K 4 33

FOLBANIIE A I G BRI e s o BT 220 km® AT RLIE R LK
46 B N E AR B B R A I SR L B LV B0 R ™ SR A DR 5 S o JRR R L g 20K 1 ep 5 2 A A {3
FEEWEE ARSI 0 SUBBLT S LRI Z I g e 000 ko A e o 5 G
(F2)  J VBRI AR AT R gy 6747 500 - 500 m 8 0485 . LR B DA
Sr {£{EU$Q§%7§I(441 *17) Mao;%%1%0999!))}#4‘*9”%] o G B RS R UGS T B . 7R AN
@%E—W@—ﬁEpmﬁfﬁfU@—ﬁ?fT Re- Os %HT?EUHU"L‘F ,Eé’ﬁ%ﬁ Ll" ,ﬁﬂ)ﬁbﬁi}@)ﬂﬂ?ﬁﬁﬁﬁ)\ﬂ%ﬂc %&{%ﬂi}”ﬁiﬂﬁ .

(462 *13) Ma(20) . XA R KR R B B )LV RN KE P BRI SE AR T B DN RS I 1 S 2 B B B )

L M
Pobd, i)
[PLbd Lo, 60 -

[=1+ [=]s

2 BEJLIESET X s I (R ARR T4 @ g A 2 )
1 =IO AHZ « Pty bdh —AE RIS A 4L A BRI K B e R B A Py bdd —IE RIS A A —a BRI KA =
BEFA B A R Py b —AC RIS A A8 = A BLA B SR A R B4 98750 Py bd3 —AE ORISR =20 25 DU BORL
KA KRB DA S Py bdd — LRI A A ICA B BB R A (HE Ay bd§ —JE RIS G 4B A TEBUNCE
THCE ABRER A P bdy —ACRITRESR =G HA W ICE A SRS 2 — MR RITER NS 3 W2 4 —fER R icE ;s 5 )2
Ly 7R 6 =& RAEMGK 7 —RESH A SR Ik
Fig. 2 Sketch map of Ta’ergou tungsten ore district ( modified from Zou et al., 1988)

1 —Early Proterozoic Beidahe Group: Pt bdb —First unit of the second part of Early Proterozoic Beidahe Group, comprising plagioclase t wo- mica schist
intercalated with two- mica quartz schist ; Pt; bd3 —Second unit of the second part of Early Proterozoic Beidahe Group, comprising Plagioclase muscovite
schist intercalated with plagioclase quartz schist; Pt; bd% —Third unit of the second part of Early Proterozoic Beidahe Group, comprising muscovite
quartz schist and two- mica quartz schist ; Pt; bd3 —Forth unit of the second part of Early Proterozoic Beidahe Group , comprising plagioclase intercalated
with marble and minor quartzite ; Pt; bd3 —Fifth unit of the second part of Early Proterozoic Beidahe Group, comprising two- mica schist and muscovite
schist ; Pt; bd$ —Sixth unit of the second part of Early Proterozoic Beidahe Group, comprising slate and phyllite ; Pt; bd; —The third part of Early Pro-
terozoic Beidahe Group, comprising crystallized limestone and muscovite quartz schist ; 2 —Caledonian granodiorite ; 3 —Fault ; 4 —Granite peg matite ;

5 —Attitudes of strata and ores ; 6 —Skarn ore ; 7 — Wolframite quartz vein ore
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Table 1  Electron microprobe analyses of some skarn minerals
‘ B Veyiipal EpGava Faalipe)
5y
1 2 1 2 1 2 3 1 2 3
w(B)/ %
Si0, 50 .30 50 .29 38 .89 39.90 51.78 51 .38 46 .50 36.15 35 .60 35.97
TiO, 0.74 0.76 0.35 0.26 0.06 — 0.16 0.43 0.71 0.70
Al, O, 11 .43 10.70 17 .48 16 .94 0.24 0.50 6 .45 17.07 16 .42 17 .01
Fe, O 1.52 1.20 5.00 4.94 8 .89 8.14 14 .46 3.69 3.68 3.39
FeO 3.20 4.32 1.06 1.09 0.29 1.75 6.96 — 1.22 —
MnO 0.14 0.23 2.48 2.20 1.10 1.68 0.79 0.26 0.51 0.36
CaO 16 .38 15 .49 31 .67 29 .68 23 .78 23 .77 11 .54 34 .33 33.74 34 .32
MgO 7 .85 7.29 — — — — — — — —
K, 0 1.91 1.95 — 0.16 — — 0.32 — — -
Na, O 1.54 1.93 0.01 0.01 - — - - — -
powill 95 .01 94 .16 96 .94 95 .18 86 .14 87.22 87.18 91 .93 91 .88 91 .75
Uity G443 (R R IR 43 20 x(B) / %
52.96( Wo) 51.59( Wo) 2.40( Alm) 2 .64( Alm)
35.23(En) 33.83(En) 15.28( And) 15.57( And)
11 81(Fs) 14.58(Fs) 76.59(Gr) 76 .36( Gr)
5.69(Sp)  5.39(Sp)
Jsyill 100 .00 100 .00 99 .96 99 .96
MERAAR TS TXA8600 ; MR EAAT « A% T H BT 40 TR 58 Aot MR N - 0% . AR5 . wo —REKAT ; En —R 95 ME A1 ; Fs —80ME

£ Alm —EREER A And —ESERMA ) Gr —EERRTA  sp —ERERAR A .

BYCRAPOR A A WRFAE &N T B 2R & R FR ki AR
Z b @BRIRER- AT B U A IR 35 e RoRT Bk T
FEAT RN A AL DR AE AR - R AL K & T - TR AL
maikz L.

5 VRS A T R AT A R R L E RS A
WO, Lw( WO;)73 .15 % ~80.04 %)F1 Ca0l w( Ca0)19.71 %
~21.71 %), H WA Moo, Al FeO. B 41 M0 AL w( WO;) A
0.08%~0.60%, 50 14.41 %, F10.41 %; w(BeO) N
0.003 % ~0.03 % B 0.067 % . FEEA5) Cu,Pb,zn Fll Ag
BIEE Cw(B) I 3 250.02% ~ 0.04%,0.02% ~ 0.09 %,
0.03%~0.10%H2.0~22.1g/t®,

4.2 ZEBH ARPKEST L

)L X B A S K B DA B B s B s
WA FIRHC A S 0 B8 WD R GRS R i
TS AR VT 2 900 m B AL TE 600 ~ 800 m B 5 2L 1] 310° /%
A AEL) 2 km? PRGN B B TSR 8 A 180 4355 .
Fo BkHES S B SRR S Ay b op s AN L e de A R
Il 295 ~300° M 50 ~ 60° , B A5 5 1) 55 Hb )23 5 ) e A —
B, 310° A 50 ~60° . B KA 100 ~500 m, %5 ~30 cm,
FEVR 200 ~ 600 m 5K 870 m( &l 3) . WOAREA TN A
AT ETK AR AL T KA TS % RASK R 3 o3

Fre — RK
SO%IG . BT A KR KT Y R AR

Fo B S kA A SRS AT Y RN B
AT BT SRR ST WERRT 5T N
FOEERG™ . BRI 2 8 E fn S A TR AT 9 K Py S ok B T ] AR
K. A G META RRR G B S50 ARG M 5 4
A B RME R A A SRS B YRS Hek
FIE FIRKCIR A I . FEESH  r B 5 RAR 0 PR 2
WO, ,MnO fl FeO A, & & Cw(B) I BN 73.1 % ~
76 .9 % .4 .82 % ~11 .4 %M 11 .32 % ~20.02 %( 3% 2) ,JBiLxt
B AT 7R 2 Mnwo,) (Bl Mn WO, YR 4 50
H9 8 % ~ 68 %, x(Fe WO,) N 31 % ~ 88 %( % 2) . 3 A"
HFRE DM ERN w( WO)75.9% ~ 75.92 %, w( CaO)
0.62%~0.66 %H w( FeO) 0.62 % ~0.66 %.

WEH AR A AN w( WOy) 0.34% ~
6.36%( T34 1.26%), w(Be0)0.03% ~0.55% (3
0.17 %) , ws, 0.01 % ~0.05 % , w( Li, 0) 0 .04 %, w( Nb,O)
0.04 %1 w( Tay05)0.01 %@,

PR O Ik T RS AR R o A G R A AL A R AE T
LA 3 AN AB B - @ RERR Eh B B X — B BOY B =
Ta A=t fKA kA B F/DE 1A T & A
W @AW Y- TR B BT A8 SRR RS A

o HIN A B ™ SRR MU P P A BN L 1987 . HR &R AE SN K B B8 LI X R A0 1 M TR
e R, A 1988 . HINAENALSE N IR B iR B85 ) LI RRHAE . RHIHR S | H A H SO SR R 3 e 7 i A A
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Fig. 3
Editorial com mittee of Mineral Deposits of China., 1994)

I —Muscovite schist; 2 —Yeniutan intrusion; 3 — Wolframite quartz

vein ; 4 —Dirill hole and its serial number; 5 —Depth of drill hole ; 6 —

Tunnel
AT SRR MR MR SRR B SR Lk

W™ T INEERT @ HAA- T R Y B I BOB T T iR
AT AR DB R B A A TR AT R SR L T T

RS A R L AN SRR DB LT LR BT

FLAEA K ERBILAE . 5 A AT ¢ (0 pr A Ll A i 20, ARk A4
PP € A B DA AL A i) S0 AT 23 A BRIV A Dty
ARBREE - TR KANAEN - =AW . 5
Hh B WAEA A S m BRI |

5 TR
SR SIE A L]

5B ILAE R — LB WY WA e SR AL A AR
K EARAACES B OE A ECR Hi o

5.1

RE . AR CAE ST BT A7 9 kI A R R TR 6 B B A 48
- TRAC I B A vp (A SE AT T R 9T . A s
PRI B o B A K W EA R CO,- H,y 0 Bl
HH

KRR ZROERKEK 2 ~20 pm P 4~
10 pm LR 5% ~15 % ANHIATIE 30 % e KRB —
RO A TR R 90 % . 32 B H A0 R AR 41
B A ) . SR EEEAA R 2T T AE K RSy
RGN, FERRE L =M KK 2~20 pm.

CO-H, 0 UM  ZRBUEMRKMK 4 ~25 pm , F2ELE
8 ~15 pum XM, REZECEA SR BN AR 5= T
N HGBAM B0+ WM Cco, + B Co, Z835) B A (T
A H, 0+ WA CO,) MELEV R FE A AR I B L b
RPN co, MR EH 5% ~ 40 % , KEZH
H10 % ~30 % . %RCUESE S KEROEEILA

AN B — R HEESRD, N 2~10 pm , K%
FORREE B RS S 2 EAR O IS A
REHEBEH oA AW D Y co-H,0 AL
AL NPT REIR E co, BRI T T
43HT .
5.2 MIABERAH—ERERIRE
A2, A P S T R A A v [ Chaix meca ( - 180 ~
+600 C) %I E LM Ahmad 1 Rose (1980) FEFFIFEM . =
B KRR 2 R 1) R 3% H, 0 NaCl R R L It L B AR UK
AR .

TR R SR B A B v 1K) W AR K R T B S AR I 3 — L
180 ~380 C,F B FE Y5 [ 0 240 ~ 320 C( Kl 4) A -BR
Y BRI — W N 140 ~ 380 1C LA 240 CTHUEH (K 4) .
T P AR K 0 2 A e IO AR P 33 — 2 T L
PURFARTFIK IR E N - 13 .5~ - 2.5°C , FEWHN - 9.8
~ -3 cZiu sy KA S R Cw( N IR
4.2%~17.4% KREHETT 6.0%~13.8%.

R 4 A~ co,- 1y 0 BB AR T B F WA co, B F I
FTIE , Y —2 T, co, MEas—EER
28.7 ~30.0°C 5B —IENR 205 ~ 312 °C. ML 4G
(1999) IAHARIE — IR EE T 1 co, # ) 2% S8R 5 H AR
CO, MELEN 0.596 ~0.637 g/cm® . FTMLEEIN 4 S FE A
oco, KEWRIVEIRIE N 7.8 ~9.6°C, MRIE Collin(1979)
(1 2 T Al 2 11 AP 2R U A L S AR 1 2R (o N o I3 .0 %
~4.3%.

5.3 KBRS

S 5 ARV I AR 04 2 R PR AT A BT AT O B
SO NNA 45 R (X 3) R X LA IH co,,CH,,
H,O,N,,H,S fl H, 4K, H co, &M, WAHHE H,0,
CO, ,CH, ,H,S #l% . sk b i >Rm a M coi- .
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F2 HBI)LATRBET ARBKET KD BEH AR RIRRESS
Fig.2 The composition and end member of wolframite from wolframite quartz vein type ores

w(B)/ % i ALY x(B)/ % w(B)/ % Ui ALY x(B)/ %
9 L )
WO, MnO FeO MAl FewO, MnWO, WO, MnO FeO WAl FeWO, MnWO,
XDF20 " 75 .15 5.95 17 .86 98 .96 0.53 0 .44 DF90 " 75 .40 9 .84 14.07 99 .31 0.58 0.44
DTI3" 71 .61 4 .82 20.02 96 .45 0.65 0.36 DT14" 72 .48 1.63 13 .84 87 .95 0.60 0.40
DF17° 74 .95 5.97 17 .85 98 .77 0.57 0.44 DF89 " 76 .00 7 .40 15.87 99 .27 0.55 0.42
D9 ° 76 .05 5.67 18.36 100.08 0.51 0.52 DF47° 75 .45 6.96 16 .52 98 .93 0.76 0.26
DF99 " 74 .40 5.72 18 .42 98 .54 0.55 0.43 DI’ 76 .05 8.03 14.00 98 .08 0.57 0.43
DF67" 74 .50 6 .06 16 .55 97 .11 0.55 0.42 D2 76 .05 10.67 13.40 100.12 0.57 0.43
DF70° 75 .20 5.52 17 .86 98 .58 0.56 0.42 D4” 76 .90 10.31 13.08 100.29 0.69 0.37
DF95° 76 .00 5.96 17 .07 99 .03 0.76 0.26 D6 " 75 .05 10.20 13 .48 98 .73 0.56 0.46
DF84" 75 .40 9.13 14 .87 99 .40 0.59 0.39 D8 " 76 .25 9 .34 14.20 99.79 0.55 0.43
T W490 " 75 .35 10.00 12.21 97 .56 0.61 0 .41 DF32° 75 .90 9.63 12.92 98 .45 0.80 0.21
DF77° 75 .80 8.35 15.18 99 .33 0.67 0.33 DF22" 76 .00 9 .88 13 .35 99 .23 0.65 0.37
DF83 " 76 .00 10.16 13.37 99 .53 0.88 0.21 T W493 74 .13 9.71 13.01 96 .85 0.57 0.44
T W94~ 71 .30 11 .47 11.32 94 .09 0.60 0.42 TE-8 74 .78 8.62 16.19 99 .59 0.77 0.24
T W491 ° 75 .40 9 .83 12.77 98 .00 0.67 0.08 TE-2-1 75 .97 10.69 13.30 99 .96 0.79 0.25
DF52" 75 .90 9 .61 12 .80 98 .31 0.31 0.68 TE-2-2 76 .23 10 .85 12.93 100.01 0.72 0.27
DF57" 75 .40 9 .68 13.05 98 .13 0.71 0.30 T3-1 75 .79 4.97 19.00 99 .76 0.77 0.24
DF62" 75 .90 8.99 13.83 98 .72 0.60 0.35 T3-2 76 .06 8.53 15 .34 99 .93 0.73 0.26
DF87" 75 .40 9.52 14.29 99 .21 0.56 0 .46 T4-1 76 .11 10.38 13 .45 99 .94 0.63 0.39
T W492° 74 .65 7.56 15.37 97 .58 0.55 0 .44
MR AT S« 1xA8600 ; MR AL - #% T H G4 T RIS oG MR < Y . A P R B2y~ BERbRIERIE 2.
s
18t
3oF 16}
II B 1 ] 1
7 14}
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N < o}
N )
. |
_ A
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n r -
y L.
mn v y o
2%%57% %) oL, %247 R
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Fig. 4 Histogram showing homogenization te mperature of Fig. 5 Histogram showing melting te mperature of in aque-
fluid inclusions in quartz from wolframite quartz vein in the ous fluid inclusions quartz from wolframite quartz vein in the
Ta’ergou tungsten deposit Ta’ergou tungsten deposit

1 —Silicate stage ; 2 —Oxide-sulfide stage 1 —Silicate stage ; 2 —Oxide-sulfide stage
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x3 BILAT RERLT ARKET BARPREAGRENELEITER
Table 3 Laser Raman Spectrometer analyses on fluid inclusions in quartz from wolframite quartz vein ore

x(B) =/ %

X(B) i/ % ¢(B) s/ ( mols L™ ")

v B

fr ’ CO, N, H,S CH, H,0 H, H, O Cco, H,S CH,y SO%' HS" HCO; CO%' Cl-
T-8 62.1 — 4.1 — 3.8 — 33.4  62.0 4.6 — 0.19 0.07 - 0.25 3.52
T-10 78 .9 - 3.7 17 .4 — - 56 .1 24 .8 6.3 12.8 — — - — —
T-11 76 .6 6.5 — — 11.2 5.7 41 .3 50.5 - 8.2 — — - 0.22 3.41
T4-1-1 63 .0 4.6 4.5 27.9 — - 36.9 434 119 7.8 — — 0.20 0.19 —
T5-2 67 .6 - — 13.1 16.2 3.1 — 65.2 15.1 19.7 — — - - —

MRS - 7 E RAMANOR U 1000 BUOGH SHREN MR LAY - VG5 = 8F 700 ; MR . Eilg, Z2HEE  «

6 FUERNIZR

6.1 FRMIE

RUAFERS 2 PERERD 12 AR @ AR R B AT
THFAL MR . TR LL cu, 0 VBN A AT X BN so,
HATBR RN 22006 BT AR S8 MAT 251 EM,LL veDT A b5
HE MR R 0.2 % . ATH R A CHNEIGHYI TR 4.
BREV AN S4SIHN - 2.5%~16.1 % , FEEZLET T 8.1 %
~12.7 %0 . B AR AN SSEN 9.3 %~ 14.9 %
(4 FIE 6) , XLCHIRELW BT A SR BLG A1 84S
A REMY AN s 1, By A KK T A H X

S,
14p [ ]
15k/E
10 ‘
<4 I 2 A%k
S
& 6
=
2 b
4 -2 0 2 4 6 8 1012 14 16 18
8 **Syemr o
Bl 6 55 ) LIAHT IR Rl A7 2 5 Al 5.5
Fig. 6 Histogram of sulfur isotopes from the Ta/ergou

tungsten deposit

1 —Skarn; 2 —Quartz vein

6.2 H|[REMNIE

FH BrFs VAR AT A3 3KA3 cO,. £ MAT 251EM
X co, BEATEFAL FE MR L s MO W A FRUE 23 BT RS T
N 0.2 % . ARBFFCPILT T 22 PFRAY A REIKE 4T

13 .3 %0,8'% O N 3.4 %o~ 5 .1 %o

— kK
7 WHIBMGE

7.1 $8HIKIE

B B AR J0 30 Bk AL D R oo ) SR AT RS
( Lehmann,1994) ,ﬁ?%ﬂﬂ)%ﬂ}ﬂﬁ@ﬁ%uﬁﬁﬁ}ﬁlﬂ%‘ . AR
FA bR A 25 B A 45 B B 2R 2001) R IF &8 G R AT M5
MR AT B B R TR AN B S0 T 1 v s T M B R R 5
PR 1) 86 B 43 A AR RT3 330 B 5 1) 5 4 e 4R T LS T IR
M SE R . TETEAN 1) 3 kAL 2 R EE Al b 4R9A -4 @k
I FE AL IS4 3 1Ly 7 B 1 A 9 AL A6 T R 2 8 )
BEER S AT w Woy) I 74 x 107 ¢ R A N A
SPREIR 119 x 107 ¢ BIULTET B Bl A A6 I B b 2 b A
SRS SR U Il N R R A = IR 7 A HE
BN E K Bl 2 4 R B E AT BITE O R G
M.
7.2 BFKRSERREERIHXRE

TS 2K 2 B0t A RS IR 43 Al T I8 L RCR
WK A ( Sawkins ,1990 ; Ermolov ,2000 ; Trunilina ,1994) ,
ARG IR R B4 A T R B AR P R 2 T I AR M X 36 [ T
%B(ﬁ"?ﬁib% ,1982 ; Kre menetsky ,1994) NIREPNEZ (22NN
55 Ak 1< T A 1) IR Y B 43 S A = ) A% DI B R G R
( Sawkins ,1990 ; Ermolov,2000 ; Trunilina ,1994) , A& )L
AUNIVAESH PR 8 25 L 5y A A IR LB e AT 4R R
TR TR % V) e & . IF 2 e 6 B A s By
B 0y e A 5 INKCE B 2 BRI K (e AT 2 S Ak
FERERAR . I 20 M2 A 1 2 A M sk A 2% R0 B G 38 i R W
AT 1 B s TR R 2 8] 340 A0 UE B T BT i
B AR AR FAGTR G T K& 1 52 I PR ( Mao et al .,
2000a) . 55 )LVAESTT IR 5 B A= WS 7R I 46 B I B B AT %5
DI e A 2 e 3R . 2 ) b A DR = 7R A (1R A s bk
) b, B 2 A R Uk B P TE R N (459 .6 £
2.5) Ma( Mao et al . ,2000a) ,38 JLVAESH™ R 2458 7 9% Jik 714
WART 2 BE) Rb-SrikAESE RN 434 .64 Ma® .

O ARVAP, AL 1988 . HIN AR AL IR BIA S B LIS KRR . BT | HR A HUB 7 R T R M Y A A
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Table 4 Sulfur isotope composition of Ta ergou tungsten deposit
5 ] e ~yi) 84S/ %o 5 oW e yi] 84S/ Yoo
SKI * KA Y k#H 9.5 Tel4d" R ik 12.9
SK2* TRRA yRH 9.2 Tels” S VEE [ 12.1
SK3 " R AR 10.2 Tel6 " AT 19 ik 1.9
SK4~ JiH VA 11 .2 Tel7" g R VEE [ 13.2
SK5” Ji VA 10.7 Tel8" it R VEE 1 1.3
SK6 " WA K RE 12.7 Tel9 " g R VEE [ 9.7
SK7" 78 KR 16.1 Te20” PR VEE 31l 12.7
SK8 " LSRN KR 1.5 Te2l * R 95k 13.5
SK9 " LSRN KR 10.3 Te22" PR 195k 13.3
SKI0" KA ykH 11 .4 Te23" TR e ik 1.7
SKil” KA Y kH 9.7 Te24" AT ik 14 .4
SKi2" KA ykH 9.1 Te25" AT e ik 12.1
SKI3" TRRA AR 0.4 Te26" AT 19 ik 14.9
SKi4" TRRA AR 9.2 Te27" AT 19 Rk 13.6
SKi5" WA K RE 8.1 Te28 " g R VEE 1 12.9
SKi6" T3 A K RE 10.7 Te29 " R A5 Tk 12.2
SKI17" WA K RE -2.5 Te30 " g R VEE 1 13.7
SKI8" T K RE 9.3 Te bR 9%k 1.7
SKI19" LR AR 8.8 Tel-3 R 195k 1.7
SK20" 78 KR 6.7 Te2-6 R VEE 31/ 1.1
SK4-4 0 A RE 9.8 Te2-6 i A7 ik 10.9
SK4-5 0 A RE 9.9 Tes-1-1 N e ik 1.5
Tel * TRRA 19k 14.2 T5-1-1 AT 19 Rk 10.8
Te2” TLRRA 19 ik 15.9 Ted-1-1 AT 19k 11 .1
Te3” TRRA 19k 13.8 Ted-1-1 TR A Tk 13 .2
Te4 " WA A Tk 14.0 Te4-1 it R VEE 1 10.9
Tes " T3 A 198 ik 11.9 Te4-1 T VEE 1 10.8
Te6” T3 A 195 ik 12.2 Te5-2 ARG VR 1 12 .4
Te7" R A ik 14 .4 Tes-2 R VEE 1 10.0
Te8 " 78 19 ik 1.1 Te5-2-1 P VEE A1l 13.1
Te9 " LR 195 ik 13.1 Te2-6-1 il VEEA1iq 13.2
Tel2" HEAT g ik 12.1 Tes-1 R ik 1.3
Tel3" R 9 ik 1.8 Te5-1-2 ERN VEE i 12.4
MERACAR TS - MAT251 ; RN - o TR BEd 7= BEIa w00 ; MR - At .« BPERERIERIE 2.
Fzs BILAT KBS ARKETAERMMEALAN
Table 5 Oxygen isotope composition of wolframite quartz vein type ores
L R s R B W 800w %t/ T 8704 of %
Tel-3-1 peEs 1.4 265 2.7 T5-2 Ve 1.5 240 2.1
R 4.6 265 4.1 A 4.9 240 3.4
Tel-3 pep 10.5 317 4.2 T5-2-1 £ 12.2 311 5.7
R 5.1 317 6.4 REEEE 4.8 311 5.9
Te2-6 Y 1.2 260 2.7 T4-1-1 pep 11.6 234 1.9
BT 4.7 260 4.0 A 5.0 234 3.2
Te2-6-1 pep 12.2 277 4.4 Te Vep s 11.6 284 4.1
LN 4.6 277 4.6 Te-1 VEp 12.7 242 3.4
Te2-10 e 11.6 213 0.7 T5-1-1 e 13.3 240 3.9
BT 3.4 213 0.6 T5-1-2 £ 13.0 224 2.7
Te2-10-1 R 43 257 3.5 T41-1 Vep 12.5 259 4.0
T5-1 pegs 12.1 268 4.0

MRARAL BT T - MAT251 ; MR AAL - o [ TR e = IR F 70 Bn ; MR 5t 5 . R i ¢, o sSEd ¥y — B39 . VAR A
HI 8T 2R 1000Inags . 4 =3 .38 x 10° T~ 2 - 3 .40( Clayton et al ., 1972) ; 1000Inamsy_ x =3 .0 x 10° T-2- 9.9 ( Landis et al ., 1974) .
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B RE A RIS IR — R U A R 2 B B R A
Pl 2 B B A BUCE 1 2 B B AR A T R B B sl . WP A e
AR Z N BACE BB N KA 585 kY AR
PR A OGRS R R R S8
JCE BRI T B2 RPN Ak 5 A AT R
F B SRRV B I ASHEBR S R 43 S AR TR
DR .

7.3 ERFARERIARISKIR

S A AR BRI R K 84S AR AL B R 3 5 5,98 %
~11 .69 %M 4 33 % ~7 .59 % ® M35 JLIWEN RS £EN 4
M) S FEER T 8.1 % ~12.7 %, BEH 41 SRR AL 41
B 8*SMHN 9.3 %o~ 14.9 %, BLEIH IR 15255 3% B A A0 I\ (0 %

FIF Clayton % (1972) [H A 58K 23 48 i 26 1 Landis %5
(1974) M ZBESH K o0 v i 26 | 45 & AR BRI 3 — IR
T B AP R R 6t OHZOE%J 0.7 % ~5.7 %, Bi
7K1 8% Oy ofH 1 0.6 %o ~ 6 .4 % XA 15 54 SR UL A4 1
Y[ 4B 4> T (5.5% ~ 9.5 %) ( Ohmoto, 1986 ; Sheppard,
1986) , IR LKA BEAKASFAE . IX RIS LVAH™ PR IV Soh™ 3t 44
RAKRME KA BKERE =Y .

AR ZE A W 3 — 3B B R AR ) Sh BB 38 LI PR
R B Weolag 152 & JE KA LSAHML & i 3 4512
ANTFHEAEHT Weolagsan R A IR 1 24 B T KA R 2 >
SRR 5 VT DT IR VS T O 220 ~ 380 °C LT LA 1)
HEECw( NaQl) IR 3.7 % ~ 11 .1 %, Hi A 2 iy
8% Oy oA AR W ™ P T2 20K B 2 K AELALE P i 390 1
B RGP AEAE K B K AE K (So et al . ,1983) .

7.4 B)LASBET R RN

K2 Htt T B 1 PR 5 il 5 2R 8% P TR 1 19 fE i A
J( Sawkins ,1990 ; Ermolov,2000 ; Trunilina ,1994) , M1 & & &
LTI A P IR R 7 T b A AR R R
B, AT AR AR A UGBS LA AT AR v BETE AT
Tl 48 A PR BE( Mao et al . ,2000a) ,'E T LA N FI 48 J& W 1 Pine
Creek B3 K ( Newberry ,1982) A 4EIE 1 Victoria Fl Yering-
ton VFK( Harris et al . ,1982 ; Atkinson et al . ,1982) DY SIEDN
) Mactung i JR( Dick et al . ,1982) HEAT AT LL .

PR H 1 5T T 5% 0 M 3R Ab 2% 5 AIE 2 W T IR 1 1
WA AR VIR 06 IR b 5 SR GRS TR L 2B A T A
A B TRIUR G T T W B8 Bt i v P 5 S R b L FEARF AR
Bz b AT BE T O R R SR B B L A b AR e
FRBRAEEEIER JERCE K . DU AW AR KA H T B
b1 A AT AR 45 oy 3 b J2 T T A RS AR AR e A R R
WotsE w,sn il Mo AR A R M558
FREAZRIER HRTENS RE 25 T B2 RAAR A

17 E B A 42 5 A1 FH AT 8 20 Ak 0 3% 1) B 38O . 5 Ik R
I, T A S AN B Bk AR S A R R B T A 4 R
HMBNIR . ALY REMT LG Rt D (e
FALIIL T — RV R R G 5 840 s Ky B AS A DTIE
M. 53— Jiii EAER ARV B fE b Jiin— &« Bk
MHGENL T BB LI B A 5
R H AR & AT TR

Bt W AR T U OR ) R AT A AR
SR DA 2 R i R G T A S e A5 e L HO
W BT A R A P b SR A e S5 ) S ST T 4
WEFTOL WARBIE ST 5 v [ SR 2 e ™ ™ B Y5 5 i e 4R A
WEIL O B I SCRFANR 3 AEBLRR IR .
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Geology and Genesis of Ta ergou Skarn Quartz Vein Type
Tungsten Deposit in North Qilian Caledonian Orogen, Northwest China

Zhang Zuoheng] , Mao Jingwen] , Yang Jianmin' , Wang Zhiliang] and Zhang Zhaochong2
(1 Institute of Mineral Resources, Chinese Acade my of Geological Sciences, Beijing 100037 , China; 2 Institute of Geology , Chinese Acade my
of Geological Sciences , Beijing 100037 , China)

Abstract

The Ta/ergou tungsten deposit in Gansu Province of Northwest China is located in the western part of the North Qilian Caledo
nian orogen. It comprises skarn and wolframite quartz vein types of ores. The tungsten-bearing skarn was produced by the replace-
ment of carbonate layers intercalated in the Precambrian schist and amphibolite , whereas wolframite-quartz ore veins were formed
along a group of fractures that cut through horizontal skarns. The Ta ergou tungsten deposit is genetically related to the Yeniutan
Caledonian granodiorite intrusion and developed in the exocontact zone 300 ~ 500 m away from the intrusion at the surface and in exo-
and endocontanct zone along the sections . However, the granitoid displays poor differentiation and has low content of SiO, and high
content of basic components .

There are three types of fluid inclusions in the wolframite quartz vein system, i.e., aqueous, CO,- H, O and CO,-rich. The ho-
mogenization te mperatures of t wo-phase aqueous inclusions range from 140 to 380 C , their ¢, from - 13.5C to - 2.5°C, and their
salinities w( NaCl,,) based on t, from 4.2 % to17.4 % as for CO,- H, O inclusions, the values are 205 C to 312°C and 3 % to
4.3 %, respectively . The Laser Raman Spectroscopy analyses show that the inclusions contain a relatively high content of CO, . The
8**S values of skarn type ores range from +8 .1 %o to +12.7 % and those of quartz vein ores from +9.3 % to +14.9 % . This sug-
gests that the &*S values of both ores and intrusion (from +6.0 % to +11 .7 %) share the same source . The 8'* O values of quartz
are between +10.5 % and +13 .3 %0 and those of wolframite between +3 .4 % and +5 .1 %. The ore-forming fluid with 8% Oygier Of
0.6 %0 to 6 .4 % shows the mixing of magmatic fluid and meteoric water. Due to a high abundance of tungsten in the Precambrian
metamorphic rocks and a low abundance in granitoid, the authors hold that tungsten of the deposit must have been mainly derived
from the Precambrian strata, with a small part from the Yeniutan granodiorite intrusion through differentiation .
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