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Fig. 1. Diagrammatic geological map of Baotou-Guyang area, Inner Mongolia.
1—Quaternary; 2—Jurassic-Cretaccous volcano-sedimentary formationy 3—Palcozoic marine sedimen-
tary formation; 4—Mctamorphosed volcano-scdimentary rtocks of Proterozoic Chacrtai Groups 5—
Greenschist of Archean Scertengshan Groups 6—Gnceiss-martble-plagioclase amphibolite-migmatite
of Archcan Wulashan Groups 7—Gneiss and granulitc of Archean Jining Groups 8—Late Paleozoic
Dahuabci granite batholith; 9—Palcozoic granitoids; 10—Proterozoic granitey 11—Archean granitoidss
12—Faulty 13—Inferred faulty 14—Gold deposit.
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Fig. 2. Geological sketch map of the Wulashan gold deposit, Inner Mongolia,
1—Quaternary; 2—Plagioclase amphibolite, gneiss, granulite and migmatite of Archean Wulashan
Groups 3—Dahuabei granite batholithy 4—Aurifcrous K-feldspar-quartz veins, K-feldspar veins and
quartz veins; 5—Inferred decep-scated faults 6—Scasonal streamy 7—Gully and tracky8—Emplacement
direction of Dahuabei granite batholithy 9-—Sampling location.
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Table 1. Sulfur isotopic composition of the Wulashan gold deposit

and related rocks, Inner Mongolia

B 5 &S REEAE 7= b7 T 3348/ (%)
1 W90-20 L.No.1 FEAE-HERAK &% -2.5
2 w90-21 L.No.?2 HERE-FRAERK B -3.8
3 W90-22 L.No.5 EERE-WRAK &P - 8.4
4 W90-23 L.No.5 BERE-MRAK HET —-7.0
5 W90-24 L.No.6 SERE-FRAEK Fww ~12.4
6 W90-25 L.No.§ EROFEE 51 BE%W -6.5
7 W90-26 L.No.6 & &R B B®E -8.5
8 W90-27 L.No.3 A KR - -13.5
9 W00-28 L.No.3 BRI B %W —~8.2

10 W900-29 L.No.3 HE&EEIEK gk -9.7
11 W90-30 L..No.2 EETHER FHw -12.3
12 W90-31 L.No.2 SEAEK R E -7.5
13 W90-32 I..No.2 SE&EREK #® &% -8.4
14 W80-45 T XANFEREK % E +2.6
15 W90-46 By &Ik ¥ BT +4.1
16 W90-52 WEBRZBAMRA % ~17.0
17 W90-54 AN RS B %0 -18.3
18 W90-55 ANSK KA BEW +18.5
19 W90-56 KRR A wE&W +1.3
20 W90-57 PNk " &0 +2.0
4.2 $BEEER

E&kEFRITHGEF BT BRMLELE 7 F& 2, # B # 4 7 *°'Pb/**“Pb 3¢
2¢pb/2PbEH (B 3), Hik 2 fil 3 v, BH &P KFHEY MR p 4 RN
KER2HZH, ATHREE, EHE20HENFIAGNBARILY. AARLYTE
B34 MREFy AR, ENaBIRaHTFamREZARHES &KE, HE3 T
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Table 2. Lead isotopic composition of the Wulashan gold deposit

and related rocks, Inner Mongolia

¥ o2 @ s = oR T —" ity i
1 Ww90100 L.No.1l SEH%- pik it 17.0639 15,4004 36.5711
2 W9g0101 L.No.1 S LK ek 17.4901 15.4599 37.0491
3 W90102 L.No.2 SERAEK HEY 17.4034 15,4493 37.1860
4 W90103 L.No.3 SE&RLEK -1 17.3253 15,4347 37.1617
5 W90104 L.No.3 S ALK E-$:3 17.7517 15.5067 37.2432
6 W90105 L.No.4 SEHEEK -3 16.8657 15.3531 37.2832
7 W90106 L.No.4 S&AEK R 15,9374 15.2154 36,0667
8 wW90107 L.No.5 3‘3$E§- HEE 17.5481 15.4673 37.0542
9 W90108 L.No.5 KAk Rk 18.8749 15,6839 38.5014

10 W90109 L.No.6 S AEK e 18.6916 15.6599 38.5023
11 w90110 L.No.6 & REK BT 16.8860 15.3559 36.5502
12 W90111 L.No.7 SE&R%- -t 17.3663 15,4399 37.0767
13 w90112 L.No.7 R Ak e 17.6723 15.4866 37.2264
14 w90113 L.No.8 ES&REK -1 17.3416 15.3613 37.0431
15 W90114 L.No.8 EEREK e 18.3465 15.4688 37.3523
16 w90115 L.No.9 AR e 17.6458 15.4067 37.1864
17 W90116 L.No.9 EE&REK HER 18.0625 15.4667 37.3031
18 W9050(s) SR ARE 2 17.6712 15.5003 37.1401
19 W9051(1) #HEANE £ 16.4082 15.2908 36.0021
20 W9052(2) &t ik fANE BH 16.5095 15.3227 36.2814
21 W5053(3) PR ANE kel 15,7554 15,1868 36.1323
22 W9054(s) & MINE 4ri 17.9644 15.3267 37,0371
23 W9041 KEEHERE WA 18,2516 15,5993 38.2635
24 W9042 PN i MRS 18.8583 15,7002 38.3831
25 w9043 KL B A 19.0083 15,7266 38.3164
26 w9044 AT IENE |mEE 18.6520 15.6667 38.2161
27 w9045 KHEE TR IRy 19.2333 15,7599 38.4167

(O)— R ANE S LRSS (D—FENBkEHE S

W, AHBHALHRELLZPb/*Pb LM X E, °Ph/* ' P Pb/* PbLE{H 45 (L AR 2
KAKER W, BRERMFLHRNE, S EWkEBH BT SR&EVH LW B 25, 7
207Ph /24 PbXt °Pb/ 2 Pl (1 3 ) 1, A5 AU R B RESIEFIE—-&H L& L,
HA340.1599, XL R ERE LS Stacey fKramers (1975) OB EREYF b2k &
SEE (2455+67) x 10%a AbFN (230£15) x 10°a AbHH%E, RMEEILSE KM S WIRA TR,
—HoR P, BBV URAThEERK, ELRCHREAZTHROEE T, e EEZ FHBEA
BERT R TR A, REV 5HE WItg#: (Collinear) IFIEHKT X —H . £ Pb/*Pb
3+25Pb/?PoBE H (JLJE XET), AHBRILYPORL R B G IR FHES 7, H Th/
Ulb{ 5& S “faMElE” (3.5~4.0) LB E,

A AABRICHHEEL, BAKILY (4643289 HRMNEDNIHE &40 %k Bk
B, HERMERBBELE ALARLDREAZRZ T. RN 4 HREV AP, 3 &
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Fig. 3. #*7Pb/?Pb versus **°Pb/**‘Pb diagram of sulfides from the auriferous K-feldspar-
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quartz veins and quartz veins of the Wulashan gold deposit, Inner Mongolia.

1—Sulfides of Group A (pyritc ond galena); 2—Sulfides of Group B (pyrite); S—Slope.
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ZXHFERWI0503E 4T T =H BB LR, A M BB o TR RLENE.
BEMEMREEFTE 2 HELEE 5 . E£2Pb/*Pb X2°°Pb/““Pb B (Bl 4), K
FRWO050 K kB4 53 S A — 4 Pb-Pbk, HA % 40,1640, MPMHEREN (2498 +
76) x 10°a (20) (Ludwig, 1990)¢", ZAEMH 5 SR IIMET MBSk K LAE A U-Pb £

(2521%63) x 10°a #{iL, KB THARKANHHHRER, b, BRREFHEL XEHK

IR & Pb-Pb£k 4y BI7E2400 x 10° a 1230 x 10° 2 oM, FHEME T AT A4 K-Ar T
FRAEES (217x10°a), RBRT AR AKIIE U-Th-Pb AR RIL 5B AEBHRERER.

FRANEEAWISLEZRRINZRAL., BREHEMBRHY (L, HERMLELER
LAENR2498 X 10°a FREE 2T . HTHARNMARRBHEWISSIHRESE & KHEH
B AR BIR M F L, BAEREE2498Ma Po-Pb £k LML B, FHik, EHAWISOR
H kg4 5y Po-Pb R HEEBH, HEFREX—HHE,

AMEBER Ak 4 REHESOBRMLRILEN TER 2, FAELERS .6 7 5,
REFRABSHERFASESES TARANSNE &ERLY, AEEMbR—REGR
A, HAHA0.1645, R S5HIRE FHRILLAE2440 x 10° a F1 240 x 10° a MR,
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Fig. 4. ?’Pb/?Pb versus °’Pb/?‘Pb diagram of plagioclase amphibolite from the Wulashan
gold ore district, Inner Mongolia,

FL—Lcached components of the first stage; SL—Lerched componcents of the sccond stages
TL—Leached components of the third stagey S—Slope.
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Fig. 5. 27Pb/¥%Pb versus 2'Pb/?‘Pb diagram of K-feldspar from Dahuabei granite
batholith, Inner Mongolia,

4.3 RHOHEE

B LT RE &kARipRAERPERMEST K, ERRURARTEFENE
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BHAEARMIL AT 4, WL, AIKoSEMNR LY —BR_RERM A LS M TH # (Phillips
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%, 1986)%, A, ELRIE&kiEd, FEMoVSHKKY 5HW. BEKY 4. b
R ZEY WY RE S0, 5 TR, FRWI023R NS BT IR, Tk XD
REBRY M S rh o BEHR Y, Ho S SarR eIl mREEitdy 0¥S £ R
Wtk-B A RPER fo, BHl, MLWIMENWRETHESHED MRS ¥ L ENK
L. X—Hit 5 BRIINKERE IR, Hik, ®i1Ah: SA-TEIFER 2 618 &
Rtk e At 1] o A R AR LI ME— B 3K

HAE RN A AT SR RBED 10> SIE R A A R AWM AELS, k5, £
BIRK B B RA-AEKS, RET M S EHBREMKN+0.8%. FTAREY &-B R
HMANFR FBERRRY HUR*Sh e, KR ESERERE b, @i i Bk
BT R R RE R B AR . ATLAEN: &P RS RS, SRIIBEEIERNE
E—ESHREX . &E&kEmtoRRAEEEN TEREREEXREAE 2, LTk
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7Py m4ph
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15.1 [ 4
15.0 . . L s L . N n L ) L L L L L L L L .
15.5 16.0 16.5 17.0 17.5 18.0 18.5 19.0 19.5 20.0 15.5 16.0 16.5 17.0 17.5 8.0 18.5 19.0 19.5
26Ph/ H4Ph 26ph/ 24P
B 6 WEE Shill& akikimiess. KW M7 NEHESRUEEWEmLY, K
HEHK AR AN A PL/*Pb % HEFR A MK AN 2°Pb/™ ‘PR
23 SPb/Z)(PbE :oePb/zolpr
1—ReREAHBRF AR 2—8&WXKkBAE EFIRE 6
BT S—RMESGEE LD i —RKENERI Fiz. 7. *5Pb/2Pb versus **Pb/?4Pb diaz-
Wi H s EESIEZartman MHaines (1988) 37 ram of sulfides from auriferous veing, K-
Fig. 6. “"Pb/*"'Pb versus ***Pb/*'Pb diaz- feldspar from Dahuabei granite batholith,
ram of sulfides from auriferous veins, K-fel- and plazioclase amphibolite, the Wulashan
dspar from Dahuabei granite batholith, and ore district, Inner Monzolia,
plagioclas: amphibolite, the Wulashan ore Symbols as for Fig. 6.

district of Inner Mongolia,
1—Sulfides of Group A(pyrite and galena) from
auriferous veins; 2—Sulfides of Group B(pyrite)
from auriferous veins; 3—K-feldspar from Da-
huabei granite batholith; 4—Plagioclase amphi-
bolite and lecachcd components,

FAER: G PRRATRENR ARGEEARERAE. ENEEERERRRKS
BRARBERRREANT Y. &&kikd, FA—RiLDE. BRLRKIBENIERRXXSR, &
HRBT EMNERBEFENER.
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4.4 . SNHTEBRTERE

FE2"Pb/®PL3t ©°Pb/**PbEH (B 6), AHMY. KHFEEFRA sl KANK
BHANBLEZATRKXE, HFHBR—&EXRBETNH “BRAH” #. BRAOBEREHR
iZ “#%” kB, SHKANENTTR, MAARCYEEENTZE2ZH, BRILERE
W R ERY. X=6KuHREkAAFHUNEREIEDBILERNEIRRERR.

PR ANGMKELREN. R4&EHERHEE, E—NBRERASES B ERES,
ME . ZH B EWN> " Pb/*Pb LA B, HPE=RERMLE L ERERTHR
ERMRMER LBREETS yROBBE LAY, REBRAMI AERLEBEE RLRA
RHA+2 TR, B2, BMNAK: SKANSTREETRAESENBESR, BUEHA
K (2498+76) x 10°a , RAWEAFEREEDERSARKPEFERET K, BUEHRRA
PRRIE B2 ERE (2498+76) x 10°a Pb-Pb%k,

L R HARRKAS RSB R AERREEOELE LT, HEARBRAK, X
KPoiEALR G IR FHI Lk s> BIAE2400 x 10° a F1230 x 10° a AbHIZE, AT H R ET &K
U-Th-Pb h ZF AN A, HESEREFK-ArER (217 x10%a) L, RITH
RHAABEER. ®AK: KEFAEES BRSO MR Mo ARl & o RIER
M, ARRATREEREER AR,

& &k R AL RFHR AN AR Shaka BERIUNEmEALLE, 20
B R LR A AR AE IR AT ZE AR b AR B b S AR IR E b IX MR -2, BHi & K ka2
H, BEERER SR EEMATERLREXICEHOBARME LR RESENESE
BER, ik, Shller KRy wREEKRBSRIETEEAE RBNRT EREE R
BERABEHHKE., BARYHERMEEBBILEE N, REA—FRADREERR
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Abstract

The newly discovered Wulashan K-feldspar-quartz and quartz vein gold de-
posit is located within Late Archean metamorphossd volcano-sedimentary sequ-
ences of Wulashan Group, and surrounded by a number of Late Paleozoic gra-
nitoid dikes and batholiths in southestern Inner Mongoiia. Sulfur isotope ama-
lysss of twenty-one sulfide (galena and pyrite) samples from auriferous K-feld-
spar-quartz and quartz veins, plagioclase amphibolite, gneiss and granitoid int-
rusions in the Wulashan area reveal that sulfur of the ore-bearing fluids was
mainly derived from a mixed source of Late Paleozoic igneous and Archean
metamorphosed volcano-sedimentary rocks. Lead isotope data on plagioclase am-
phibolite define a correlation line with the slope corresponding to an age of
2498+76 Ma. In contrast, K-feldspar of the Dahuabei granitoid batholith is cha-
racterized by high content of radiogenic lead. On the plot, lead isotope data
points of thirteen szparated galena and pyrite samples from the auriferous vein
system fall between the area. of ‘plagioclasz -amphibolite and that of Dahuabei
granitoid batholith, and constitute a mixing line. The result of lead isotope study
also indicates that Late Archean supracrustal rocks were the initial lead source
for Dahuabei granitoid batholith, auriferous K-feldspar-quartz veins and quartz
veins. Both sulfur and lead isotope data show that lead, gold and other metal
elements of the auirferous vein system mainly came from a mixed source of Archean
metamorphosed volcano-sedimentary rocks and Late Paleozoic Dahuabei granitoid
batholith which was probably derived from homogenized re-melting of previously
formed supracrustal rocks during Late Paleozoic tectonic events.



