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Fig.1.Simplified geological map of the Baidaimiao copper (gold) mineralized district,
Inner Mongolia.
1—~-Quatecrnary sedimentsy; 2—Jurassic volcanic rocksy 3~—Lower Permian sediments of Sanmianjing
Formationy 4—Middle Silurian flysch of Xuniwusu Formationy 5—Upper lithological scction of
Bainaimiao Groups 6—Middle lithological section of the Bainaimizo Group; 7—Lower lithological
section of Bainaimiao Groupj;8—Middle Proterozoic amphibolites 9—Middle Proterozoic metamorphic
rocks of Baiyinduixi Group; 10—Faults; 11—Inferred fault; 12—Late Proterozoic quartz diorite; 13—
Early Paleozoic granodiorite porphyrys 14—Late Palcozoic granitoidsy 15——Auriferous quartz veins;
16—Copper (gold) mineralized zoness 17—Number of copper (gold) body; 18—Villages A-—North
China Platform including 2500Ma old crystalline basement; B—Middle Proterozoic continent rift;
C —Late Proterozoic-Early Paleozoic terrain-magmatic arc belt; D—Late Palcozoic tectonic belt.
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g/t, AEEXRTF 100x10-% (6) XTE. Lp#p kEA SHAR, HikhERERE
FE—EER, W Eh.omsh, E 4 i R LH>FRO-ZHAA L%
B i b - . AT SRS —-mt-BR B -FRA-GH AL
HomBLLH-ERAKEE.

1.2 BEAXKEY K

ETFATER (&) BRI %M 2.0kmit, R BEEIATEBSEEFSMABSRK
¥RHE. PEHARESAXKEF MHEEM A AR, XhBEes TV #mnsg
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SCHR . NAFE A BELEM LI NG/ Nd=0.7219 h$r#fE{L{H, % BCR-1f1Johnson-Mathey
Nd:O,J 2 g  3Nd/ " NA{E 4y $150.512650 4 20(20)F10.511125+ 8 (20), LR FHER
HHKED 0.1ng, SrRAMF LA RN EFR A *°Sr/**Sr=0.11943 47 R &4 &K IE, XIS
E7ME NBS 987 Ml i ¥'Sr/%Sr (R 0.70227+ 2 (20), &L BHB Sr vz A & BT
0.1 ng,

Wit CGRED-RB ) ZF A eNHCLIERM, BHibs RECEASRBRAETF
Rk, LRFHRBEEINE/NT 10 ng, Hi/hF 1 ng. iR AMERKE, EVGM
SORREL L5g . X NBS981 EBrinAE 30 ki Ml 45 R&R W - ik45 H7 H EEXE 2°°Pb/**'Pb,
207Ph /2% Pb ¥ Pb /2" Pb4y 71 40.07 % .0.09 % Hi0.10 % , X 2" Pb/*°°Pb40.04 %, HFHR
MR ESIFT 0.001 % FAM R 6L FR L2 0B M &S #rid £ 7 £1@Birkeland
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# (440%10%) FREEHR; (Sm/ NI (ONA/ N sk #3530 LE E; (7Sm/
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1Sm/1NdFI' O Nd/ “NAHL A L 43 312 0.1085~0.1375, F10.512102~0.512399, }H
AREMEERFR, LHIFHSm-Nd FAREMLER. BUR, 74 Sm-NdREHEE R
ZEAFE TR, 7047 AR exe (1130 x10%) ¥hIEHE, BHEEHR2.3~5.2, A FH
TIifesk e 54 Z R RaNaRbgzE (B 2), RBT R Hik 58 ES R &N
RERFAMERERR. —8EH, E2K SR FHOAETRFR, ou@) EH
ALERATRARAE R, K— RFBFEERTRMLTESHBRETRMHER: £,
B2 ABEH (&) METEHE en()
T HE

1-ETEA (&) PREFEE (&) 76 -8
TR (&) BRIEEHE (&) 85 —ANEe
PRSP R —RELFLTAELTE S—EF

ERERRKES: s—aTEHRERES —AER

FIEETHERERS. SRHEB (DM exa(x) HiLE
| | fDepaolo (1981) (190

Fiz. 2. eNd (¢) versus ¢ plot of ores from

1130 10%

—0-

p the Bainaimiao copper (gold) mineralized
> district, Inmer Mongolia.
T200 1400 1—Copper (gold) ore from south ore zope of

the Baipaimiao copper (gold) deposit; 2—
Copper(gold) ore from north ore zone of the

Baipaimiao copper (gold) deposits; 3—Gold ore

from the Bainaimiao gold deposit; 4-—Gold ore

from the Xuniwusu gold mineralized zone; 5—

Ejz[gdzns Early Palecozoic grapodiorite porphyrys 6—Gr-

s Egs(=r eenshist of Bainaimiao Group; 7—Archean-Early

Protcrozoic gneiss. €nag (2) growth of DM from
Depaclo (1981)U9,

KRER-BEXHRVIERERCSHREER PRI MR ARRENRE. ATHUEH
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Hi BB —Fre e T DAHEER . ZBH WA 1 (&) T e R EFERABTR
FEREEER P ZRMEYRESR, FERER:. (1) RREBEROTRBERRET S
BB L ek A Ndgg; (2) X FSHBITENT A%ES £8 Con=(1144—
1354) x 10°2) HATEE LR (1130 x 10%) . MBF AHRTR D BE S RBRIE
A BIon B5G R A B R ERZMAIL. BNM77 AR a7 hiL g8k, 7 akh
T MEREBERE, VA AHERE . ZHEY. A%, FRONERT. i@
{EEME (2.3) MEBAERREL (1354 x10%), Rt TREMMEYRE KefEMhE.
2T, MEVARSPRTREYRHBRD, i@ Mion BTSSR E—%.
BH75EE (&) TRy 5 48 (&) ¥ AHS Sm/“Nd 1 '*Nd/ “NdLL{E L
JEEAN KR, FREMMEXRER, BBERBSM-NAEM ZFLEHEBFER. FHRBM exd?)
24440 x 10%3HERY, FEREEBA: (1) L5HH (&) TR REEL KINKEH
RRBERESGF ahEME LFH, 8 (&) TiLERAkBABIN. ZE20%6%ER. BE
hSm-NARbLE B FE R H440 x 10%a0 3 (2) LA1130 x 10% (R A RARR) AR

00 ERFEY, 1994, ARTATIERERKFENERNKES Nd fu St B BWR, TEBRBERERGE
THD
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EHRBAMN exa@® ¥, Bx FE & BNM15 5b, HABHMRTF 240 HBEEHE (—0.69~0.24),
IMRAINE (&) D KRR A BB RTE, MANREREDT AR eva (1130 %
10°%) {8, MULTLAEMN. X ARAHERERA 440 x 10% A £ 1130 x 10°%, HRE
17, JbB™HF 5 #FHF dhena (440x10%) {H BB BH—6.8~—4. 2 BE T K N
KEE (ena(P)=-3.19), T & TEAK &M% (exa(@)=—8.82~—6.99) {H. ZREF
(1900 FANHERNKESHE REBSAZAUE, NGFE SHEMXSBHERR
4. RADREBMERERSIR. AV ARAFKGRBEGHEERATERRT TR FR
Bty in, MTEMED AiESene () ERRKAMEBGUEREE,

AT EEY KRB LS HEF LFLST AHERena(440 x 10%)ETLIER S BE—6.1~
—6.5f1—4.6~—4.8, K RER RN (1754~1813) x 10% F1 (1294~1350) x 10%a,
7 ena() X0 MES (B2), £ ARSAEBAELRF#E (&) vHEESR, KRBT BN
RV HRREMERER RN —2t, Bk, £ AR o) ERMEE X EBHR
BEIEyHE (&) AR, XETHER,

3.2 SrEfrE

A7 (&) F K. BIEEV RARELH &L FHRARD-Sr R E L

RAITFE2, WHRERMEHERLAL M e (2) RR:

871G/ %S ):
csu(t) = [ Srraateat — 1] x 10"

X FP: (8"Sr/“Sr)§=(”Sr/"Sr)s ~ (YRb/%*Sr)s (e*RbT—1); (8'Sr/BSSr){,R= (87Sr/
#Sr)ur— (*'Rb/*Sr)ur(e’rbs —1); ¢ 5y PRFZ A (1130 x 10%2) MR NKBE A (440
x 10%) FE AT (P7Sr/®¢Sr)sH1 (*7Sr/*%Sr)s AR B A Mzl (C"Rb/*Sr)ur=0.0816;

(¥'Sr/%Sr)yr=0.7045; Arp=1.42x 10 1a"!,

MZE 2 BB, A dE (&) T KE# 7 49 AR R Rb/*Scf*"Sr/**Srtk
EEEEMALSL, ARRAEMEEHXER, THRBRb-SIEM L5, RUE, Rb-
SIRFAAEREZIETRAER. 8 (&) 7 AHS YSr/**SrfeSr(0) EBLIEE S
517 0.70606~0.70985 F1 22.1~75.9, ML & (2) A B (B 3) HHBHRESH
BERLLE. SRBTRVIBPFEREYRGEA. ETHAEHEGHEEGEAERED
s () {H (91.6~138.3)9, RIVHEH:. BE K UKRKESHERER SR 2R SrtRMLER #
REMET AR HENEERRA,

A7 (&) FERILTH#, AIEEY K fRE S %4 vy A8 Rb/*Sr f
¥Sr/*Sr LLIEHZ{L 76 Bk, HR 28, AHFEEM BAXXE. ER=EATH B Mes
(440 x 10%) {HrH1440.9~97.6, 85.2~97.2F175.9~79.9(F 2), BT & K& (es.(d)
=—5.8~3)FIE RN KA (es:(2)=42.7~59.9), Tifik T &k 2B A (es:(§)=87.4
~126.9) MHFE. SrCRUERERERZY. AR (&) FELEFH. BB &V E
MRS FEVHFEHRFYREETERNKE S, SV AENESERESANHELE
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(eST(2) MK L& 51H Nobda, 1984)010
Fig. 3. €Sr (¢) versus ¢ plot of ore samples
from the Bainaimiao copper (gold) minera-
lized district, Inner Mongolia.
1—South ore zone of the Bainaimiao copper
(gold) deposity 2-—North ore zone of the Bai-
paimiao copper (gold) deposit; 3—Bainaimiao
gold deposit and Xuniwusu gold mineralized
zone. EST(T)growth curves from Nobda(1984)C'¥,
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Fig. 4. %7Pb/¥‘Pb versus **’Pb/2‘Pb plot

of sulfides from the Bainaimiao copper(gold)
deposit, Inner Mongolia.

1—Sulfides from south ore zone of the Bainai-

miao copper (gold) deposit; 2—Sulfides from

north ore zone of the Bainaimiao copper (gold)

deposit; SK-Rb-two stagc cvolutionary curves
of Stacey and Kramersto,

fE B ED R AR S/ Srib E T .
3.3' {AEfL M

A7 (&) KRBV # 8 frikfbdy GRBY MFHe) BRMLERBEMSESNTE
3, 206Pb/20¢Ph=17.929~18.321; 27Pb/294Pb=15.496~15.579; 2%8Pb/294Pb=37,892~
38.157, #MDoe R EHHA MR BN ERD (185~312) x 10%, ~{f HLIEEN 9.2
~9.6, S BBRBRBHBREAL T RN Y =0.2374% +11.24, Pb-PbRfiFEERK B (2791
+520) x 10%, X—LEREA TR ARAF&E (1130 x 10%),

BB (&) §RILy i 6 #F Befbdy (GRED™ Mk &9 1 2°°Pb/2"Pb=18.129~
18.486; 2"Pb/2"Pb=15.482~15,.587f12%*Pb/2%Pb=37.846~38.343, M Bt 4E R
BEFE (12~174) x 10%, 2{H49.2~9.6, 7E2°"Pb/2%Pb3t2°Pb/:“PbiitnE s (E4),
WUBHEBRAEELZESMAS. ZERE ARWAND-03, 5 A M BBAEBHEER
%5y =0.2620% +10.72, Pb-Pb4EN (3169+750) x 10%, ml& F& K S MERINKE
Ho —BRYE, WMLWPDb-POERTTREARYER, REWRERK RV EHRE R RS
SRmntEl, HpRELSALEAREREREEN . RATESA (&) T KM, dbh-
#HE, LR-KPb-Pb&yMSWDIE 4 B4 15.6/16.2, MIEME Z8%% (errorchon), H
Bk, BATIANG: BTIEE (&) 7 KPb-POERAERE RV ER, MRRM TR KEY
BRER, it ts RAEeR T ST (SBEK 1) . b, HAPb-PbEAR
ARSI RMPbEIMRLL, KT, LT HR Y FRFE MEREMAS AHER, XR
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Table 3.

£3 alBER (& VE. SVERRESH VL IHNL i X3

Lead isetopic analyses of pyrite,galena and native gold from the Bainaimiao

copper(gold) deposit, Bainaimiao gold deposit and Xuniwusu gold mineralized zone

BESS BEFRRTDES | 0 8 | moo | e | oo | BRER |
B | zK1003® iR, &R, BRAE| H485 | 18.236 | 15.576 | 38.128 243 9.6
E Nb-04® | g sres (&) 5°5. 8 H# | 18.225 | 15,569 | 37.934 237 9.6
4 | BNMOS Hag- | 17.929 | 15.496 | 37.893 312 9.2
§ BNMO06 fé WKE . REE. 5 H&e | 18.086 | 15.528 | 37.943 257 9.4
¥ | BNMO7 4. e, BEE., | HH®9" | 18.093 | 15.535 | 37.892 267 9.5
é BNMO08 H. BRSREST e 18,179 16,535 37.929 200 9.4
7 | BNMO9 #/Es | 18.M1 15.551 37.993 240 9.5
W BNM10 By 18,321 15.579 38,157 185 9.6
gyygs| Nb-010 HRERR. AEKR. K| 589 18.136 15.482 37.846 117 9.2
Nb-03® H&gF | 18.129 | 15.505 | 37.882 174 9.3
W|E) paman PRERER, SRS 5@e | 18.271 | 15.507 | 38.007 66 9.3
oordt| pnmiz | FUERSHETEER S5 | 18.399 | 15.539 | 38.257 37 9.4
s BNM13 bt-3'B 18,479 15.556 38.257 12 9.5
BNM14 Key 18.486 16,581 38.343 62 9.6
Jba197@ Bk, Mk RE & AX| A& 18.799 15.676 39.063 30 9.9
Toa2000 | b pomamipasma| HBET | 18.593 15,700 | 38.656 231 10.1
Jb4201@ HEy 18.882 15,630 38,766 -134 9.7
2 Jb42020 . FYHR RET. B 13 18.776 15,627 38.978 -60 9.7
Jba169® | B, KREF . HHAF. B| A& 18.700 15.775 | 38.913 302 10.4
73 | BNM79 ne. By, miwmy| WEF | 18794 | 15642 | 38803 -40 9.8
BNM80 ey 18.721 15.794 38.902 323 10.5
B | rcpgo | RAEF #en- | 18.706 | 15.574 | 38.624 -125 9.5
K1® -1 18,764 15.579 38.732 -159 9.5
€ | zco #e5 | 17.854 | 16.531 | 38.155 443 9.5
ZK 34019 #®eg | 17.895 | 15.519 | 38.160 387 9.6
¥ | BNMIs %%y | 18.557 | 15.567 | 38.636 -24 9.5
BNM16 s | 18.600 | 15.589 | 38.557 -9 9.6
K | sNma7 #®en- | 18.664 | 15.602 | 38.636 -29 9.6
BNM18 #|%y- | 18.864 | 15.656 | 38.871 -63 9.8
BNM19 b +-1 18,914 16,670 38,907 -70 9.9
Jb4119@ B BERASEER nEy 18.446 15,604 38,552 142 9.7
#® Jb4280@ poE-Al 18.656 15.635 38,776 49 9.8
’E BMS81 MBRER R B BE| gap | 18325 | 15.611 | 38.375 249 9.7
% BM82 . THaSE. BEE, B HEs | 18.511 15.625 | 38.475 138 9.7
%; XNW20 | o pnen mmome| REBF | 18580 | 15.639 | 38.499 108 9.8
£ | xXNw21 2He&p- | 18.649 | 15.663 | 38.721 114 9.9
| xNwez | €9 gep | 18.743 | 15.654 | 38.579 25 9.8
XNW23 #en- | 18.749 | 15.674 | 38.771 63 9.9

@ HKREHRERRURKRENEE
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R Nd# Sr R KPR E B —R.

BT BE&T RISHREY I 1 A REDERAEEHRELHE, 2Pb/Pb=17.854
~18.914, 2"Pb/**Pb=15.519~15.794 F1 *°*Pb/>*Pb=238.155~39.063, AN Bt 454
ERY (—159~443) x10%, ~EBERBEK, H9.5~10.5, 745 R HiLE (E5)
, FRWARAZECHHREEZTH, BEFEZBIFHIRE LK, EBELAR
A8 XHEHMRADTN “RES” BREEREN, EMEEARR ~ EHFES REL,
AR R RBRAS. RERSHEV L4 8 ity (VAR HPb FH i £4
RERH—eBE B & k. 2Pb/*Pb=18.325~18.749; *"Pb/?*Pb=15.604~15.674;
205Pb/29Pb=38.375~38.776, BABTBE i X 4 B b (25~249) x 10°, 2 fH L E B
9.7~9.9, AR FRFMAEES (H5), B 1AM, HARRES SBML TEEHHK
ez, RANE2E EHFERCUEE PoATHFABESBE. £T# Pb RALHER
B (B5AMESB) L, ATVEEY MRRESHREVILFRRBEARASE, HFEARR
MR R, FLALEIFEPO-POE MR EBRR B BER.

—BR, 2RV EKERUEREHRVENRRETBREXEBYREE (BHE., %
BEREFZBRATR, BEMERMLE MBS P REEHRBHERE &, # m ity
BRECH . sesb, EREHEOT, Pb E RBEBERTRERFERFEGBELS. ERRE AR
RILE P, BT ERY KEY HRiEIBREELESKIRMMEZZT (H4) MEL#HES
WL zZE (A5A) BRTR. BESHRAEM. E*°°Pb/*PbX**Pb/*“Pb B (A
5B) H1, BHWABBEUFBRLERD> A, AERBRT X, BERARS. & ik, #NEY
WERMRAREXAsEEREL K IEAMNEEE (L) #kN, Ry REERS P
HRABE R FAEHHHEMBEA

- #a ML, L#. ATREV KNRESHEY LI T R
Be, HEHLAE*Pb2Pb hfm. BRIFHZSWNN: AR REUCEHARELERT SRR
REX, MBVAHSEETH, BAMPb, 2 "Pb SR L TP, REELR=
AH OK) RHARBA Y, BERKLYHEPb F*"Pb SEWI/RT By HHE B
USEHMENERE., ®NNA: L5#. AESV EARELH LT L EIERNKE
HEMEER S, §U. PbAAu R K ST BREGFAHLERNER. NEFH
Ly HIAATEEY ARBLSHEYLH, B EREBERG M MES, KRBT H(&)
MEY RV ERMEARRBER.

3.4 A (& MLV KRy HH

BFOpHBIRIRIE, & (B Bib%Ef bR Nd-Sr-Pb R E%#E B iFk: B—d TH
R ATEHE A TEELEESIEEREHERTA, FCBIEHRE 58 5 Rk [N bl
tlo BEIMBRAUBMRABERINERT PEERATERS- B WL %, MEXE L
HWHCu, Au, Pb IS HERF-TETHB XUERHEARK, FEMEERLBRNEBERY
h, EEKUB OZZHENERERRNEEREY ABEERHREARHA. 2V EE.

MBAEM, ZHELKERHZE, ATEERUEBRSRE, HAREGHATER.
ERNKBE A B AR RS RE ALY HT OB RBET WA, #m3ihkE. 5k
R, SHBpxBEEmRESERREXTEETEBIESRABEENE, EMEnE
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Fig. 5A. 27Pb/?%‘Pb versus 2*°Pb/?°‘Pb plot of the Bairaimiao copper (gold) deposit,

Bainaimiao gold deposit and the Xuniwusu gold mineralized zone.

1—Sulfides from south ore zone of the Bainaimiao copper (gold) deposit; 2—Sulfides from north ore

zone of the Bainaimiao copper (gold) deposit; 3—Sulfides from the Bainaimiao gold deposit; 4—Xuni-
wusu gold miperalized zone; 5—Native gold from the Bainaimiao gold deposit; U—Lead growth curve
of the upper crusty O—Lead growth curve of the orogenic belt; M—Lead growth curve of the mantle;

L—Lead growth curve of the lower crust(!?,
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Fig. 5B. 20Pb/?Pb versus 6Pb/?¢Pb plot of the Bainaimiao copper (gold) deposit,

Symbols as for Fig.5A.
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Abstract

Sm-Nd, Rb-Sr and Pb isotopic data on ore samples from the Baimaimiao
copper (gold) deposit (composed of south ore zone and morth ore zome), the
Bainaimiao gold deposit and the Xuniwusu gold mineralized zone are prese-
nted in this paper. ens (1130 % 10°) and &5, (1130 x 10°) values of seven whole
ore samples from the south ore zone comsisting of mainly massive sulfide
copper (gold) ores range ffom 2.3 to 5.2 and from —67.8 to 70.5, respecti-
vely. Pb isotope data show ?Pb/?"Pb=17.929~18.321,%"Pb/2"Pb=15.496~
15.579 and 2%Pb/?*“Pb=237.892~38.157. Copper (gold) mineralization of the
north ore zome is spatially and temporally related to the granodiorite porp-
hyry with Sm-Nd isochron age of 440 x 10°, Five disseminated-veinlel sulfide
ore samples give eNd (440 x 10°) of —6.8~4.2 and &5 (440 x 10%)of 40.9~97.6.
The Pb isotopic ratios of five galena and pyrite are as follows: 2%Pb/*"Pb=
18.129~18.486; 2""Pb/*™ Pb=15.482~15.581 and 2%Pb/*“Pb=37.846~38.343.
Pb isotope data show that sulfide copper (gold) ore of the north ore zone
contains higher 2°Pb content than that of the south ore zone.The Bainaimiao
gold deposit and the Xuniwusu gold mineralized zone have similar eng (440
X 10%) values ranging from —4.6 to —6.5 and s (440 x 10°)from 75.9 to 97.2.
The Pb isotope analyses of 23 sulfide (pyrite and galema) and 1 mnative gold
samples show ’% Pb/?% Pb=17.854~18.914,2%% Pb/?" Pb=15.519~15.794 and
208Ph/2%Ph =38.155~39.063. Most of these Pb isotope data lie on or above the
upper crust Pb isotope evolutionary curve, and show obvious increase in **"Pb
and *%Pb content compared with the data from the Bainaimiao copper (gold)
deposit. Sr isotopic feature suggests that the Rb-Sr isotopic system of copper
(gold) and gold ores has been strongly disturbed. This is consistent with
petrographic and tectonic studies, which indicate that all these ore deposits
(or the ore zone) have undergone intense metamorphism and tectonism. Based
on the Nd-Pb isotopic characteristics and available geochemical data, it is
believed that ore fluid of the south ore zone was originally derived from a
depleted mantle source, but slightly contaminated by crustal materials. In
contrast, the north ore zone, the Bainaimiao gold deposit and the Xuniwusu
gold mineralized zone were formed by a mixed ore fluid condisting mainly of
magmatic water related to Caledonian granodiorite porphyry, meteoric water
and metamorphic fluid.



