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Fig.l ~ Simplified geological map of the China- Mongolia border region and its neighboring areas , showing locations
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of major porphyry copper deposits ( modified after Hong et al ., 2003)
I —North China craton; 2 —Tarim plate ; 3 —Siberian platform; 4 —Group of Ancient China continental blocks; 5 —Group of ancient continental
blocks within Siberian platform ; 6 —Shayan- Ergun- Shalayier ( Xingkai) orogenic system ; 7 —Tianshan- Xinan Hercynian orogenic system ; 8 —Yan-
shanian organic syste m and Himalayan island arc syste m ; 9 —Paleozoic alkaline granitoid belts ; 10 —Deep-seated faults ; 11 —Lake and oceans ( I —
Oz . Bajkal; II —Bahai Sea) ; 12 —Porphyry copper deposits ; 13 —Copper deposits hosted by volcano-sedimentary rocks ; 14 —Prospecting areas for
porphyry copper deposits ; 15 —City or town; 16 —Porphyry copper metallogenic district .

Precambrian continental blocks : BJ —Baergujing ; YF — Yabuluonuofu ; T M —Tuwa- Mongolia ; ZE —Central Mongolia- Ergun; BY —Baerkashi Yili ;
ZG —Junggar; TF —Turpan; DG —Daliganga; ZT —Zalantun ; EC —Erlongchun; JY —Jieya; XX —Xingxingxia; HS —Hanshan; YG —Yagan;
TS —Tuotuoshang ; XT —Xilinhot ; ST —Songhuajiang ; BL —Bulieya
Porphyry copper deposits (ore spots) : 1 —Kalaxiangeer; 2 —Suoerkuduoke ; 3 —Yandong ; 4 —Tuwu; 5 —Chihu; 6 — Weiquan ; 7 —Gongpoquan ;
8 —Baishantang ; 9 —Bainaimiao; 10 —Gunawusu; 11 — Wunugetu; 12 —Badaguan; 13 —Babayi; 14 —Lianhuashan; 15 —Budunhua; 16 —Nao
niushan ; 17 —Aoyoute ; 18 —Duobaoshan ; 19 —Tongshan ; 20 —Erdenet ; 21 —Oyu Tolgoi ; 22 —Tsagaan Suvarga . Prospecting areas for porphyry
copper deposits : A — Wuzhuergashun; B—Elegenwulanwula; C— Menuogeqin; D—Ataiwula. Copper deposits hosted by volcano sedi mentary
rocks : a —Huogeqi; b —Tanyaokou ; ¢ —Dongsheng miao; d —Jiashengpan . Porphyry copper mineralization camps : Up till now , nine metallogenic
camps have been identified in the China- Mongolia border region and its neighboring areas , namely , Southern margin of Altay Mountain ( A) , Ku-
ruktag ( B) , Beishan Mountain ( C) , Oyu Tolgoi Tsagaan Suvarga ( D) , Bainaimiao- Gunawusu ( E) , Erenhot- Dong Ujimgin Qi ( F) , Duobaoshan-
Tongshan ( G) , Wunugetu- Badaguan ( H) and Lianhuashan-Budunhua (T)
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FHZ A I B S0 B R R N A R B kR
OISR . ARV IR S i B B B
DX AN BT 2 5 i (B B K

(1) FUDRA B ) 7 DX A% X5 1 i 4
AL N7 NS DR IR O ERE i Nt 7 RS REIN [ ETAZ R
PLE— R BVEFI G m A X AR TG 10 km , FdE5E 1 ~
1.5 ke, A 52 77 HR T M DX RIS B K R4 R4 7 . BRT
R A (A B ) TR L SR IR AT R A

LTS B ) PR M Ak S o ol 5 BLUAR B e Jb 2%
OB TG AR A 15 R AR AR R KA IR 4 R A ( Nie et al .,
1999 ; sE R ZESE 1993 ;) . XA EE I )2 322 rhoo by ¢
FUS B IR B SRR R A R R R . B
FRHC A P8 A U- o B FAL R SN R N (1130 £16)
Ma( Nie et al.,1991) . 534 ZEW X AL 4= AL 0 43 50 ) 2%
OB Gy SRR R Ji B 4 A 2a R R ey SR R T B RR
HOREAMBKANE . RANETEG HENKE XN
KBEE KA Al s i B AR RN KB
((429 £100) Ma, %A Sm-Nd 25 B 25V, Nie et al., 1999 ;
(459 £2.5) Ma B4 U-Pb ¥k UK %% 2003) JE A HRAI A
ARAL TR (1 Ty BF G A a2 b OF B S5 W 4 &) ik
FAT Y25 W 53 AT R FR( Nie et al ., 1999) , T4 75 i K 54
S T i Hb X1 A TR 52 2 A S A 15 X
ARG AGZR ) A6 04 Y i R0 3 b g N i e 0 K
B AP BTUIRIE SR CE A B R AT D) A R o AT
KF . T ACAR T )Y W 2K AN R D1 2 v Al 2
AN ACHT Y LABE A B A KR SRR B A Ak 3 e Ay
VLR B A G128 B4 IR 3508 HUR R (40 57 1k R A (5%
RFEE 1994) .

AN kiR GR A4 AR (4H ) i K2 Ao A
JHIR B S o 2 RN L AR AR DA B A R R B IR
JiCHR ABLESIR PN B HOR = L 3E 4k 7R IX S Y g )
Bl 5 M R AT 1A 724 A HoHp DLk B S 280 BB A 44
1339 A T RE B 46 .8 % A AR 133 40 18 % ;LA
15 N B b B0 LA A A 110 A, d 15 .2 %, 4

XTI . 2003 . rh B2l v AR BRI — 00 ( Ak LA T 2R ) 4G R PR B R L R U e [ ST A
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AR 142 4 19 6 % . &M 23 18] 43 A ke mdw] RS Ay
O© AT B & FORFEAT IR H 0 TR & B X
LEAEEN @ RSB AR AL 2% 25 B i DL
K S A U ST e A R RS ST A 1 A S P B i K
TIGEMKE ; @ SR K2 WA HA )= 280 246y
oA RN SIS @ EAE S K 112 ~710 m,
SPEIME 345 m 55 ~29 mPIME 14 m; GBUAERAT 14
£ 240 ~1 240 m ,T3IMH 585 m, %N 0.2 ~45 m, T {H 10
m  FHEZK 420 ~ 905 m , T-3MH 496 m . ¢ 2A BLA A4 1 [
AR DU P A S 2R A BT o R TR R R A RN R
W BB S AR IR AL . AR R B B
1 B A DL 2 v AL R R 43 A WY O AR AE . AT

R . SRR T () B4 T R AT A R
WA R BRSBTS AL

WAMIRA . T APEEE w N 0.4%~1.5%, FHME
08%;we, H(0.8~2)x10"° FIHME1.2x10°%; wyH
0.02%~0.06%,F¥MHO.03%. BEAMEMEH T AH &8
WA AR SR KT BEERET A AS T ABEHTE ik

B BRARMTERA . TATN we,h 0.4%~0.5%, 1
0 .45 % ; wa J(0.01 ~0.03) x10°° "FH4{H 0.02x 10" 6 ;
Wy 0.03 % ~0.08 % ,“T-351H 0 .05 %.

TR (1994 ;1993) TR th YA (EH &) IR W K
A4 43 531 5 R G AR AR L s s R I B 2R R
AR NGB G AT T F A5 4 A B4 TR R JOik
AL 41 J5 B BT GRS B s B AN kR Gk A
BE B TR g — SR A A B B ) iR L R ks
7 I T ML BE 2 D R

(2) ZF W) IR A0 PR b A VG A7 R AR B AR R
G AN AR AR R T S DK Y 22 U B AT S IR 1 e Ak
BTG IR EE 1997 ;0 G L5 ;1997 4L B ;1988) . XY
HER IR EE N BB g X i s iy S8 i
GUH BRI SRR 2 RV TR R R b B AT A
MR RERMARAZKL-DIBEE . 2R 0L HE
“ AT RRAL T AT KO- TIRR A R G B S
A BRI THORBEMICR S ENERE o kn? , FEAA
B NEE TE WK B AN SN E
Hh T E SHCE) IR REY . 25 0 X1 E ARG
& J5 B 2R 40 1 B 0 0 A I - I 98 o8 e RE P ) R A B AR
i) P A VG 1) T 2R T R B . T ) 22 D — 26 ) 1 R 7 T S 1
TERE A b 4 ri D SR S B 1 I 7 )y ) SO ) AR
77 W) O Ry R A FErh b T T 5 G R e ) 0 R 11 A8 B A AT
FERAR N AR A= W 1R R B (FL TR 1988) .

BYR A0 G 4 R (B A6k 2 LA R G
- s s RS ICE 2 . BRI

W B AEAE AL B N BEA BRI A K 2 S0 78 3 R 1
1~500 m WA H 2 50 ~150 m T iR HLBLE .
Y B R Z BB BOR FIR AR AN R K
AAIEE R 350 ~1 100 m, T3 720 m, 588 JLK LK |
WIRHEZ 270 ~ 550 m T34 420 m . UCH 4 [ A AR DL
i PRI A Ay AR R N AR AE . AAE I BE
FATE K IN KA B FS G AR AR ORI g kAR A
KA Bm BT BB B R B A s . A 2
FE4E = B E PE T AR A A T e A R0 B Ak R el i L
BEOIA DA RER . W WA B WA R 3%
BT BEARGT SEAET BT DB YT B AR N B AR

AW AHBE S ERMIEEN 0.2% ~1.3%,F¥I{HE
0.45% &N 0.001 % ~0.32%,° P18 0.02 %, 5341,
B A AN IR T Ak £ AR 21 4y AT BT

LRI ERPIER N KESEMANA K A Tl
{5304 292 ~ 256 Ma(3 FFHFE ML IMH 271 Ma) FI 397
Ma 4% Rb-Sr 5B 2R 4E 0 (310 £17) Ma, TR fE X N &
ERESEE K Ar EEY T 252 ~ 209 Ma(s PEFES T 3ME 231
Ma) A < N BT RN AS 22 1L 4 2E K- Ar SR8 43 31l 283
~225 Ma(2 TFFES) FI 288 ~ 219 Ma(3 FFEEM S FIMH 259
Ma) ( Bk E 585 ,1997) . 5340 ) B A T Re- 0s 55
IR W h (506 £14) Ma( 185 1997) , R LIAKA
[ 25 AT B 2 IAEAE 7 I H e AT R 73X R 1Y)
SEAH s R 2 S L D R E 22 W R - A T B
HIT= 4 B VE TR AR T 0 BLZR 3 o™ 9 Bk AL 280 -3t
FUEHLZE KA R K IR S B ) T 22 e B B 25 4
(BHWIR .

3.2 BEEARET K

W R R 2 AE Wl A2 J L OB B 2 e i O HL
5k aE R R NE B ARV R EE R . ARRENIR
HOFEER- LR B HN AR SRR S
o ] WK B 7 A ) BT S A A R I () A
PRFN A 583 BOURF AT IR .

(1) R FREEY T Zy HEERER LR R
SRR ) IR LA B — R BN 55 T R B, R 3 4 SR AE
F ] TG b DX 8 1) e K RASE A () B (DY SR BE SR 2001) .
R IR 4 A0 PR Kl SRR AE AR A AL N T LA T B AT
PR A9 6 eSS AT P 1) b S 5 A SR AT 17 B &

AR PR A A b T byl 3 R AR B b 2% R
B TR A T 2R T e R )y AR AR B I P DX P R 1
FEEZNARAGI LA KE ZlE ZlE A
HOE RSUE SRR ENEKE . RNEANKE A
FRHC AL b BE 228 il sl0A o B L4 A U-po A7 22 25 )
RAEE Y M (361 £8) Ma,(391 £8) Ma Fl(443 £26) Ma
(WRBESF 2002 ;2001) . PR P SR BR 552002 52001 ) A A
DK - PURCE N JE R &R AR R & . il B &
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ST HEARAT IR B A B A R T A% B R 2 S AR 1) AR 1
AN )R R Ak N B R AR A K B 3
SR L A XS B AR ARk R R E A
TEHAT B K S R # 3

BRI ) 1K 2 0™ 18 IN KB A FAHK
TE B BEA AR b K By 2 o 8 B R B4 4
AR A B 80 %  LARHCTE b BE 5 4 250 B A 0 4 &
N7 % ALK - PUBCE A B AT A B 3 % . BAET
K EAIE R 350 ~1 300 m, 34 650 m;FE/EH 12 ~78
m, T3 19 m MHRHELR N 260 ~ 600 m, T35 420 m. H &R
e BEAT M« EBENE HE R 25 18] T8 24 0 [ B A«
WU L AT s R A DL A ey S AL A R 4y BT
W A R AE AT ot A A TR T R oy S AR R s REE
WAV B R YRR B S 2 B () Bk
W BB 5 A 06 49 2 BEAG A B2 fid (B 0067 7 H L
BT A4 BT WA AT BT T KA B4
W AR TR G0 L FLAE A RS AR A kA

TN 0.5% ~ 2%, F3MH 0.72% 404 0.015 %
~0.23% ,°F3¥IME 0.031 % ;&4 (0.11 ~0.46) x 10" ¢ 13y
fH0.16x10" °(PIoEEESE 2001) .

TR IRE =B K Ar SER A7 940 Ay Ar SRS
FIREHHN™ Re- Os SE84 4 14 341 Ma 347 Ma F1(323 £2) Ma
(WISRFEEE 2002) . % RSB EHA™ 45 & I R) W& i 3 A B 1k
Y It Hes A Bk 3 AR AR HUE v DU, = A 40
PR A2 5 VU IR - 55 RV B R =)

(2) ANBEREZ SRR %0 R A H 7R 2 05 b 5
A T ARl B - B R bR M b S o8 B SR 2P L Ak
NMEIR I (B R E S 2002 ;X F WA 1995) . XN HIER
ML R AT LR RS A BEIR B s 2 LR
HOARYCE R BRI IE R R L RS I T
B WD A ARNKDE (372 £16) Ma, K ArvE) 6K
INKBESE (336 ~ 340 Ma, K- Ar ¥2) FIIE U4 B 30 — K76 i A
(288 Ma, K- Ar %) (3 RS 2002 F KN 5 1995) . X
SIAA—FRF NWW il (NE IR NN W [0 B 40 ik ] 1 e
Ho AR UL 4 ASRBREOLPLR . AR
XS TR R S K Ll R AR N A T TR R AR X
BEENSY 580 IR TS 2002) .

ANBER R AU I B AR B R &
ML &R IR A SRR AR [R5 B B4 B &=
1) 85 %) JEHIH - BN - A Tk (10 %) AT KA (4 %) .
%2 42 A A SERRCTR IR 4t IR RN 40 ki etk e 5% ik
AR NE KA RE N FEABR AT 16 km .
FEALE 5 lom RGN G R R IRAIRE E T & 2840 2 & @ i 14
154 % O UG S8 IN KB 25 0 B0 A 1O 50 4%, LA I
WK BEE 20 B 1 77 4R L3822 B8 N 280 L 5 B 27
4 . IXBEBEMARMRCR B BRSNS A KL+ R EH &

KoKk 400 m KR IL K IR 35 m BUREE R W] ik
1000 m. B A& @Y 3 3G AN S B
YORFEARAT D7 e IR ROEAR ™ A ) T A
BB A WA BB RO At AstE fHF
FOHACH SR AR A T A S B ke Ar R R AR
Wh 365 Ma, 5 A ENKI BB (372 £16) Ma KAE
AR ER RS 1995) . Wl EABVEE — BN 0.25 % ~
2.5% ,FIIMEHO0 .69 % , 35 5 A1k 10 % . il il A5 $0 th As ok
Pk, B RO R AR R 48 2 BE R AE A A T R s B
A G AR A R B A A A T B LA A
B AR R AT . WIS R AR IR B
IS rh A TR IR R S K S e A TR 8 Kl s BB
W2 & ETIK .

(3) BREF¥haa4 (&) 0 W BR EM B (4 5 &
TR DU RIS 4 AR CA K — R A (4)
W U IR B,k 2 LA SR TE T 58 0 358 b I 48 31 1) g K RIASE 40
()W H L Ak 2003 10 H LB we, 0.5 %M w,, 0.7 x
10 i St iy TR A A% 28 1 500 J7 AN 3 4 fif
400 t , NP H Hﬁ%jﬁﬂ@ﬂﬂ( é?)ﬁfl:l:l( 7K M55 2003 ; Perello et
al ., 2001) .

K o A A () A L b A AV R N M £ R 5T AR T )
FAE 2R 1) YR8 W 2R e e 1) oy A AR B I P, DX P9 R 1
FEEXEENEM BB RR S Biks R s 2l
FUEEDCE R b B L A7 B8 ) 28 0 IR 3R R R P K 2 AT AR
FOREF 2003) . RANEAHNKH A B R BEE A5
AR IE AL A IR A i R ECE KRR I A
Ky MR AL B B s 5 i (<) 7 1 B A 85 D) B0 23 1) 3 A 5k
F . T AR T ) SR O T 2R v 5 U B M DX ) A A R B TR
B0 N A b SR B I R N R e i N S i N A
JeR W oA T2 b AL 7R 1) 55 A6 VG ) 2 2T Ak
P B T B 4 (4) B ( Perello et al ., 2001) . BRE
Wi 35 2 L0 P S e SR VG e S PR R A 2 TR) P 43 A1 [
=i AR TE L 3 0 2 000 mox 1200 m( ABER) .
1300 mx 600 m( ") 600 m x 300 m(FHEE) A 1 500 m x
400 m( PHFEHE) . BTk BE A BRI Y 400 ~
1200 m,"F¥IME 760 m FEEH 90 ~ 225 m ,"FIIMH 120 m;fil
FHER 450 ~950 m ,FYIMEH 620 m. RESH MK A & £
MR E R & AR B2 K 2 500 i 3 b1 T 207 4 43 H
WAENE B JRE WA R E AR . A A s 4R
W2 RBEEAR BCRAHLER 540 K20 400 ~1 100 m, T3
680 m JEJE N 20 ~35 m ,F¥ 32 m WITAVIE 78 m. WA
WA 2 SR SCRFWOR AR 300 ~ 700 m,FHIMHE 450
m RN 20 ~ 45 m FIYMH 30 m MURHEMATIE 400 m. JR
B AR 2 g AR AN AR KBS 500 ~ 1 200 m, TP 600
m,JEJE 90 ~174 m P39MH 130 m MIRHERTTIE 950 m. %
Z W BBUTE BN IR R A A LA AR DLSR SR 2RI g
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nBHE AR A B A DA B A A JE
TR 6 P AR L5 A (<80 B AR R 0 A R R EE YD . A (<) A KA
RIS R R A TR A B 3 A b S T
HOMERAD™ BEARA™ A W F AR BT AR A A

TFAT R 0 A M ISP R I TR TR A D R

B ST AT B AT AR AT S T A B
B BT B A He b e . Mtz

TURERY LT A A AR SR AR E MR .

BIKAT A% BbE e S n ARG . Bai e
ARG R 0.25 % ~3 .58 %, T-34{H 0 .48 % ;& F N (0 .23
~1.6)x10"° *FI{H 0.70x10° ¢,

WK T P ) e 50 (<) IR LG (22 s (2R = RERIAR
()W AP IRAEHIA K Ar FERE 20 A 411 £3) Ma F
(320 £3) Ma ,BH WG EKE MK E =B K Ar SR E N
(307 £4) Ma. MLZ F RS E £4 8 S5 M L
HIHILAT I K Ar SRR (4 B (117 £1) Ma F1(93 £1) Ma.
MR A ZE0 HlA R N E AR I R A R R & LIk )
PR HE 0 258 N () AR B R A TR L A
T ZRME I (411 Ma) JHR () WAk R AR 1) v UG 0T A ¥ VY 3
(320 ~307 Ma) JEUAH (&) B R AL kg 5 kAR E B EH
KA F-BEW (117 ~ 93 Ma) (5K X% ,2003 ; Perello et
al., 2001) %A PRJE KIS BIBEA W () B PR .

(4) BT IRA K0 B R AT IR R S EALR T
FIUR G ( Erdenet) Fl1BR T B 8 i ( Oyu Tologoi) i ( 4x) #7IK
FIEE = KM R . 324 M ik 0 IR WA il 127 7
W AH 4 J7m AR 1 800 t AIE4: 26 t( Watanabe et al ., 2000 ;
Gerel , 1998) . %W AL T WK 35 i ) 25 4 ( 40) 57 WAL 40 i)
150 km Ab 38 BT A 1) X Hb Ky 38 PR 88 JE A HIBL 47 X Y H R
W 2 B AR R B b IRA el s RO T 22
R B WA R P AR R KO- TR BT AR
MR G R AN NPR S BR AR AL Tl A2 5 KO- TR A
B IR H A R A B BT 130 km? 32
ARG KNKS LKA EKE RS A6 BEA I
KAERBEE K5 2 Raa 58 i G &5 DM
o3 A R A DX I A B = A At oA — R AL R ) R b 1 )
Wigd UG HBAKE ENA RN TS 5 1 5 5
gk IR o ) S MY i

0 Fik 3 PR AR TR ) Ak A B AR B T S5 A R AR

AN PRV GO TE 1 B 5 R EACTE b B R 97 GBI

25 IR N S AROIR A (BH A AR K BE AR AGSE TR 420 ~ 1 600 m,
FI1H 760 m,%E 60 ~ 400 m ,PIMH 220 m MR 320 ~
700 m ,"FIAME 400 m . FTH PR S piAR DU BE BRI EL
FEA RS R O RRAE AT A O ) AMR O R EAL BT
i BB R A R S B AR D

WRRED) . WCH) A B AL G P S B
TR SR T TR RN N K o T v R N N ' L S
R A AR SR KA md A A S
FRTIEAT . A we, BHTEE N0 3% ~1.5 %, FHMHE
0.54%; wy, M 0.05% ~0.8% ., T3IMH0.19%; wy, N(15 ~
30) x 107 ¢ I 25 x 1070 ; wp H(0.5~2.0) x10°° P
fH1.8x10°°.

BT AR IR R K Ar 747 3645 88 {8 28 1k 7 [
M 256 ~339 Ma, A 5 400K AR KA A0 A R E N
(324 £7) Ma , EW RN = BF0 Ar/ 3 Ar SR AE (365 £7)
Ma il (4E) B AT R REHEAT Re- Os [FI 26 EE 3 ME A (370 £0 .8)
Ma( Watanabe et al ., 2000) . HEH 8 4h M8 K F 3R [A] fi7 35 4F
WA R N AT AT R AR (CEH) R I 7 L
Rt 5 B I 72 M) ( Watanabe et al ., 2000 ; Gerel, 1998) ,
JE IR A RLBEA 4 AR .

(5) EICERT IR %" K b 0540 A W3 & R 2 5E T
WA B Py R AR 1 A JE R AR AR - A 2R A X K
iz © XN FEHEA LRBRD S BAKE i
GU JRBUTURE K A 65 G B I R It S e Ak s o Jm) 0 1 B
WAHKE RPBIEK LS . b AT XS AP A K
W 2 BN S G BOIRE AL T 5008 KO- TR s b =
et s ST R H BN R AR . Z0E A
PRAIE T BN 52 m A DX VG Py AL 2R 1) A6 G A 1) R 75 g M3
Rty DL R K WU 3R 2 R B, G 7 o 7 28 5 (B IR
KL HURA B N2 A T 7= H (R AT R AT

A kiR G RN 4 A7 IR Ak 3 22 AR Ok B 4 e v
Kl iz B2 LR O LR R ) . EBDIR AN
IR A K 22 B b kAR A B AR R R AR R A T R
BRI E R A 2 ~ 35 m i EARTIE 50 m. BEUIRA
ZtrR AT K BN 60 ~ 220 m,T3MH 127 m,—
M1 ~5 m PIIME 3 m A 12 m BRHER 120 ~ 320
m, T3(E 220 m . PTH AR A il A DL A A S TR AL ST AR
ol T8 SN 43 AN U S5 O R AE | 2 B R T A RO
o ZH BRGSO A SR AL R
WA D7 AT DB MR AL A R K
FH Y ASE WS A BBl SRARIT A IRA R
EERWTH AR EBMEERN % ~11.8%, TH1HE
2.6 %. MW AT W o a8 o mEAK,0.25 %
~0.78 %, 3I1H 0 .56 % .

Y A1 b ST A 5 A BEOJURE AT R R s 4R H S e
WA G- A S B B S DI R BRSO ) i ok
B A I 8 KA B BEE AT IR
3.3 #LERRA R

BEZT™ RO 43 7™ H 7 v 58 S 3958 28 B &% S T e 7 1 5

0 FHRH SR TG 2003 . T2 IAEE T AR BEBIE — 00 Ak LR S 2R R ) 4 () AR R O I 5 e U i) o b RO

SRV AT BRI S (N ETERD 1~ 14
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B AR AR AL A H A Ay FEul R o 28 SR v A2 5 k-
UPE b2 R L A B R N AR IR A7 5 85 4%
I LR B B R A A B R

(1) SR LA ) B PR %0 PR M Ak DG AR I b &
RS VUM R AR IR L& n i o AR AR v A L 3G
FP A AR AT )4 3 PR 8 58 A T LA 5 5 ] K K B ) i R
TR AT RN R AR L (5K XA 2003) . XA H BR IR R IR
AR EBERHOGCH R AR R AR KL YIRS )RR
E RTINS JEE BEHCE S . S5kl k-2
ANA R 225 BRARAR 7 F 03 L= PUR A HUZ R TR
0.12 km? , FEHEARME R ALK A KRS A6
RBEAE NI RSB S 2 T 0k 5 R SO0 A iR
Bt Frh ZRAC KBS S5 ) A 4 AT S5 00 R I R
(5L 1997) . B F L8k (LA R AL 43 2k A ARG 9N
EL A SRR AT B A VAL A o R T R R 8 s ek —
T o3 T T 1 S | A 0 i 2
12 RN MG . BT TR E R D 5
TSR PEW R S ITE K L S B E AN R (2
1994) .

0 ki Gt R ST A ) A KB AE 2 55 A% ik Ll ok 1
SARANTEE A AT 3 200 m,PE 130 ~ 780 m,
33 AN PRFT 13 ANMEEARITR R . BN A s A
W BFEBR SAPRBIBOR 10 KA K EBIETK,
BB LK B KRR VR 300 ~ 650 m,FIIME 450
i N B N Y-S NI (FIREN 5 S I B i S
W7 A R AN A BRE S Ak Hp o ) A A VBT R a0 D g A
KA S 28 Z R FK BT . e st gl s
WISEE Z IR A N E B S AR R . W74
HI4 B A A G SRS SRR BT B
W ARG J7 YT MR R KR A A T
B BRARA A . DT AP wo B IEE R0 2 %
~1.8%, P31 0.46 %, wy,0.001 % ~ 0.26 %, T 1H
0.019 % . Ak A A Ik &7 nl LARDBCOR] FH (9 #R R0 4 5517 25
JLE .

LB (KO- AR N R B = REFE KA Ry- St R4
RN (211 £21) Ma, 2B =BG K AR K A6 K B
K- Ar A ZEE R A8 187 Ma Rl 138 Ma( = AH L,
1997) . HRHE XIS T 54 2 AR A A A [ 22 [l 4
AR RS IR UL R 32 AR W U o 2 I R X A
AR I AE TR AR AT 2 () 14 28 0 o5 4 FH b 4 ( 4H)
WK TG At T ARG 5 S5 A L4 (45 7 IR 2 B 3
WL A 3 IR B P (2R T 1997, £ 2 HAE
1994) JBIR A BBE AW (HH TR .

(2) AiBAEY IR %0 PR A A AL 3l & b A 5 fe- R
Ll oy AR A K L IR P i O 55 A A AR BT e 5 T I A A
FEARAL(HE RS 2001 S HRARARAE 1997) . X Py H R A HLZ
T F_BgEMb. bR D G AT 0 5% K L

IR # FEUE TR D . A B 8 A 2 MR AN 5 B
ARAZ A F AR 0 K- PO A 2 b B AN 2 5 km?
TR RBA R INK S AL KBS LR BEAE DL K
BRINKT A R R TE KBS 1A Rb-Sr I 2R E R
H(166 £2) Ma( M4k 5E 1997) . % T4 PR Hh b wir A=
AR B 5 b AR AR T RS BB L X IE AR 1 ) AB G 2R 1) AT
R b ) TR O AT P S 6 e L R R
— ARk AT AR AR R IR K W 5 R B A0 B A W 2 1 BT
Qb A AR S AT K R A

B AC BT R i AL AS L AN G808 2 AN B K 1T 1
F S 3 000 m, 5 600 ~ 1500 m, 3= ZE b W IR R e
AR TR R ;5 % K1 800 m, 78 300 ~ 800 m, =24 fiik
RO . BF A TR A 25 R R R A AR A R
F AT R IR S o B e T XA B 2R S R (R
TS B8 KL PR A 2 4 77 sy e R
FHALAT AT D AR IR AR D AT AT AL B BTIR OTR
Z e RABCIRA P I 5 AR A0 BN JL R BB OK e Kn)
ETRAKJEEA L -5 m BN 26 m BIRHERN 180 ~
460 m,T-3MH 330 m . A" PR A AR DLA> A i B T 28
TR ST 2 R0 4y AN BH 8 R R A 3L G 0 U ™ BT ) A A
TR KA BB S A 28 S BRI A1k .
M2 R AL L B PG A ik B SR B s B
B AA R EAN . WA R EE R WA R
TR SRR 7T DN B NERRET B AR ik

TfEAFE DB AR EER 0.3 % ~2.4 %, FIME
0.89 % . MRAFATHALW A IREN A LBAICER S T
R R IE B A A I A AR DR A A R R
TN 25 H 3Ry 25 A AT AR AT PR R A £ 5 ke
IR - 55 3RS B A G O™ 0 SR B YR R A (B
BI2% 2001 4RSS 1997) JE KA BB AT IK |

4 DI Fe AL S R 1

R R B B AR IR K 20 W i 5 B Il 2 (R A e
W VF 2 ORI PR AL TE 3 RS 5 T AR 4 I e i
TRAL I B — M 3 H 5 SR K R R YR A A
B )43 A O F L AGSE I TGS R ) dy R 38 PN VE
ST SRR M 2R 0 1) A 32 2% b 5 i B A R A
Y )Jm S R IR B (Y R BEEE 2002 ;R EZE 2000a; E 2 H
& ,1994 ; Perello et al ., 2001 ; Nie et al., 2000b; Berzina et
al.,1999b; Gerel, 1998) , HI4" PR [ b3k 2 ] 43 A1 M4 L 5%
LR DR AT B I R VR (b VIR ) AR SR ARG I A L
e O T b 2 (M) AT B I SOE IR SR

B AR A db- 35 R b & R A R b & 1R B —
ARG AR 45 & 26 % TR 35 2 7 AR P v R ot e
SEUEAE B R AR U A BIE (0 F WA 1995 ; E 2% 1991) . HT
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JOHAR - B R ZI1E 600 Ma) BIT B2 5K 24040 35 1 FH 1K) 3 i
KD ol ot B A 34 30k T T2 ) g AN 2 ASAS TR oy i e
ZIHIL T — AN R O A o S R K R
Yerg ALY JE 4 sh Bk S s M8 | FEIb G 2 e
B R GACR Y 1 5 [ Z5A0) - 2 S 3 PR S ), 1y o Bz )
P AE — RIVIAALE 53 A0 T 25 & 7 F1E B (0] AN 5] (1) b
PP 1) 25 M Az T TR R R BT 284 A 2 RS T T A )
TRTRAL T R Tk L5E 2003 % RAESE 2002) .

B A T S VE T AR A 7 A 1) A b B BLR Hb & A7

o JF HAESCAC G o ih s B it . VA 4% L BAE IR b A T

N SR E e B I T 5% S B 45 7 TR AP (e — e W 22 5% (8
SERFEE R IR AR H 3 BRI BE  TE Bl 7 R
IR BB A (A Y- 8 S IR 2 5 -
STV 1 B I PRI AR K L PURR S B 43 n BL A B e 1 25 28
RN EM A B A AR R A i . R R L
IRy Pt A AE £ P A e T UK U R - S RS B O
AR R AR IR SIS AN s Gy b A K T AR 1) ¥
Wile R ARBENE . SR 3E B &AL L 5ol A48
A PEAG R e & e 2 8 0% B ik R A5 ol SR AR B
1) 22 WA ph s R T AR I 25 5 8l I BB T — &
1 1v) B Y S RO ki L B LK b R s v A 0 R 5 o AR
AR P AR 5 il 2% V- I 05 0 R TR S8 A ) S0 R AR AR B (£ &8 5
1991) . ZF W AT HA RN 8K KB ) 55 L2 2R R A0
PR 225 By R 0 R S A H (0 B R KO- TR 2 K&
KRR 43 A R ¥ 78 WA B B I — I WA R & 3 1 =9
SR & S AL JSE R AN & b g & Pl
2 JR IR IR - Il e 6y 55 00 B4 F AR I oK R IR 56 2 11 VA-
- Z AR F AN AL T H TR I AL A R A 1 A% SR 36 A i
T v AR A G 58 K i s e 9 7 g Ll 1 9 b o R A B ( %k
JAZESE 2000a ; Nie et al ., 2000b; E2%F 1991) .
Wy A ALY A2 K i 3 5 R B WG 0 AR AR T R
W VG AE R P 2 65 ) P A A K N e U A AR
R AT AL BRI RIS R — 2k KRR A —
IRV UV FH TR A U6 7 8- 0 e 2R B B KL 2 R 17 A 4
S IRREI 7R P Sl S DX R AR B 1) i — 004 9 ek
YERL S TEIRE 7= AR A U8 43 3R A0 ¢ 3R B8 BIR 2R L R g G 401 4 i
HRENE . TZHEREARFZKI-TIRE )R A %S
MR EFEWIAMIGEIZ 2 WA 4 . St BE S
70 55 it 52 1) 22 W IR b 55 V980, A T4 85 JLUR b & P A
ST b & 2 T 118 K3 2 b 28 3 AR W i, T Rl o B 248
PSR T O JE R A THE- R B R B v R — R R AR R AR
Jb- 35 BORHL & 5 P00 R Tt & PF 8 — 384k . R LT
R VPR T 2 A B0 TG AT % A B b U 2 (AR (R 52 e
JEF 54 150 km A1 950 km ,{H 2 76 57 4ME > g W 2 31K
FUBHEA M0 A - 1Y 2 A AR TR« 87 B4R B PR S
P IS (RENR 1997) . MHELZ T AKX LR E A KTH B
PEAE 28 AN 7k SR R AE . P 52000 B8 40 XX OBk s 1) i

AR AR R R SR M T ZAE T M 5 3 A T R S T s R 2
BT R B4 2003 ;5K X% ,2003 ; Perello et al., 2001 ;
Watanabe et al ., 2000 ;Lamb et al ; 1998 ,1997) .

AR AR S TS DX AR R 0 R (ST ) ARCER 1] BR T
DRI PR A aeb R0 AW 52 - 58 8 9k e v 1 70 2K BT 6 X0 A T I
SR (ARAEN 1997 | H SR ET AR Bk AR s B 1R B B T B
FHERE Ll B R R AR NG BN BT T ie— R A1 b A b AR
AR W B AT B S . — ORI R B R AT R K- PR
FRZAEW PRz AR A W R 1 2 O R R R IE T
MR . AL T BRI A RS ST BB %
RO . BT IR 3 W AL k- A AL AR 1 B B 5 T 7
SEHERAL I B TR R AR N R B AT D) IR 4 A

TEie & iy A AR 7 ) ol KB PR b A 3 2 o AR AR i
FMFREWAE R EAT X W] B & v R 2 BB () B
AT (BRI B R R s . XA R LR E
P B — TR AR A G4 oy AL o — T T 2
B 2 ) 1 R TR G AT A8 e F — 20 5 4 sio, (K, 0
R A 2 43 JE T T & i A 2 RIS 2R . RS A
JUR IR S84 L2 0 B AR R IR B AL 2 4 A o828
Bl B ) RS E oK R4l 5 (co, .a F°
H,S) IR AE 43 B8 338 T T 5 v Ji 1 v 6 B2 110 5 4l ( 463 BR
BB BRI B A AR () B B . Stk
[FINF 2 AR AR 3 B U B B8 5 ke KA K 2 5 XHRAE
BAL B R R H A RS WA IRAE . 7RSI BT
A A TR I AR R G H K E T E = A5 R AR
2L AR K B UTNE BT BT G AT 10 % 4 ((4H ) B
(&) AWK . 7E SR N il 2 s A A R R A
BHAT SR ZL A 28 =) WERITEA . AR A A 3t
A A I L AR A U BT O LA 1 v iR A D AL
P B Bl i RESEAE AR A 0,) MR £(S,) K55 IR TR IEE Ji 4
PETR RN . ARLEZ N 3 B S v il A0 v A 6 R e A
BRI B A PR R K BT R A N S Bk S R AL D
MR AR SR . K 22 BB S A n] gt — A 8 A0 O IR TR TR & 4
W TR 4143 1 K S UGE | B S A 1
FIG 5 ™ P ST L T8 OFE T 2 2 A i A A A AL 959 1
A CBH B () Ak . ZR e R BEFI G0 P AR R 1R O R
IREE A WEE BRI R IE N R AAE B AR IE AR
FHTAE A H R4 Je oAb et A r 3 — 20 w4 . R A
CEREH) e R I A Ak il 1 S R AR I BB bR A
5 4 ®

(1) ARAEBEE RO PR L L BRI S 1 F R AE o
AL K AR DA IR () KA TR 432k 3 R AL ED @fn B
R R BEAHATIR (1) - @I VY I JL R L T B
FAR ; @M R A BR K OLE B BEA RR L fE L
AT PR () 28 T BR K B ) 55 2 A O 1L 7E T 9



o3l Foal

et

TP 52 12085 T A0 DX B AR A IR ML SR B 1 PR 187

DR B ) i R MR K 1l B B A (&) R T R NS A
TN BB e T2 Sy R D i BL 2R 31 28 iR B A B
PR o SX T RAT PR IR p AL ER AR AT 58 A0 $6™ B o AR (B 0

(2) MO PR A IR (550 205 100 23 A1 RF A2 80T 9 X R Ak T
DA th o NP IX BT R i 4 S PR bl R
(B - BRI R S - S
ZF A S B . )UK SRR AR - AT 54E P BR A T
o~ 25 0 5 5 A 22 5L A LD AR v D L AR 0T O
FAENAT R SR )RS AE fE - A A L X
Lyl L IR 3 5 AR B A DG4 R s JEH T LA R X K
AR PR 4 72 i PG A 3-S5 TR B (K7 )

(3) PSILEE AR (R B A A A 5 AN AR BLAE 4% 1)
B S e T RS & 7 N RS2 = LR N DD R (!
I AR EAE I B AR YD VG YIRS L )RR K 2 BT IR ) T
Jol I 1] 5 90 DY SYYAR SR Bl v g JUIAT W) 5 KRS R 1 i 5
TSI IR B AR E AN 2y A AR R AT G . L ) LA
N BEE AT R () 2 ML 58 R 5 3 AL B B 3 2R3 30 1
i’/

References

Berzina A N, Sotnikov VI, Ponomarchuk V A, et al. 1999. Temporal
periods of formation of Cu- Mo porphyry deposits, Siberia and Mon-
golia[ A]. In: Stanley CJ, et al., eds. Mineral deposits : Processes
to processing[ C]. Rotterdam. 1 : 321 ~324.

Berzina A P, Sotnikov VI and Berzina A N. 1999 . Porphyry Cu- Mo de-
posits and geodynamic settings , Siberia, Mongolia [ A]. In: Stanley
CJ,etal.,eds. Mineral deposits : Processes to processing[ C]. Rot-
terdam. Balkema. 1:317 ~320.

Cunningham W D. 1998 . Lithospheric controls on late Cenozoic con-
struction of the Mongolia Altai[ J]. Tectonics, 17: 891 ~902.

Du Q. 1988 . Duobaoshan porphyry copper deposits [ M]. Beijing : Geol .
Pub. House. 1 ~386 (in Chinese) .

Gansu Bureau of Geology and Mineral Resources (GBGMR) . 1989 . Re-
gional geology of Gansu Province [ M]. Beijing: Geol . Pub. House .
1 ~692 (in Chinese with English abstract) .

Gerel O. 1998 . Phanerazoic felsic magmatis m and related mineralization in Mon-
golia [ J]. Bulletin of the Geological Survey of Japan, 49 : 239 ~ 248 .
Hong D W, Wang S G, Xie X L, etal. 2000 . Genesis of positive & Nd,
t) granitoids in the Da Hinggan Mts- Mongolia orogenic belt and con-
tinental crustal growth [ J]. Earth Science Frontiers, 7: 441 ~ 456

(in Chinese with English abstract) .

Hong D W, Wang S G, Xie X L, et al. 2003 . Metallogenic province derived
from mantle source : a case study of central Asian orogenic belt [ J]. Min-
eral Deposits, 22(1) : 41 ~ 55 (in Chinese with English abstract) .

Huang C K, Bai Y, Zhu Y S, et al. 2001 . Copper deposits of China
[ M]. Beijing: Geol. Pub. House. 1 ~371 (in Chinese) .

Inner Mongolian Bureau of Geology and Mineral Resources (I MBGMR) .
1991 . Regional geology of Inner Mongolian Autonomous Region
[ M]. Beijing: Geol. Pub. House. 1 ~ 725 (in Chinese with English

abstract) .

Lamb M A and Badarch G. 1997 . Paleozoic sedimentary basins and vol-
canic-arc systems of southern Mongolia: New stratigraphic and sedi-
mentological constructions[ J]. International Geology Review, 39:
542 ~576 .

Lamb M A and Cox D. 1998 . New “*Ar/* Ar age data and implications
for porphyry copper deposits of Mongolia [ J]. Econ. Geol., 93:
524 ~529.

Li WS.1997. Geology and genetic model of volcano-porphyry copper
poly metallic deposits, southern Humeng[ A]. In: Zhao Y M and
Zhang D Q, eds. Metallogeny and prospective evaluation of copper
poly metallic deposits in the Da Hinggan Mountain and its adjacent re-
gions [ C]. Beijing : Seis mological Press. 83 ~106 (in Chinese) .

Liu X Y and Wang Q. 1995 . Tectonics of the orogenic belts in Beishan
Mt ., western China and their evolution [ J]. Geological Research,
28 :37 ~ 48 (in Chinese with English abstract) .

Mc Millan W J. 1992 . Prophyry deposits in the Canadian cordillera ore
deposit ,

tectonic- metallogeny in the Canadian cordillera [ A ].

GeologicalSurvey of British Columbia- Paper 1991-4[ C]. Victoria:
Queen’ s Printeer for British Columbia. 253 ~ 276 .

Nie F J, Zhang H T, Chen Q, et al. 1991 . The zircon U-Pb age of
metamorphosed basic volcanic rocks from the Bainaimiao Group,
Inner Mongolia [ J]. Chinese Science Bulletin, 36(9) : 738 ~742.

Nie FJ, Pei RF, Wu L S, etal.1993. Magmatic activity and metal-
logeny of the Bainaimiao district , Inner Mongolia, People’ s Republic
of China [ M]. Beijing: Sci. & Tech. Press. 1 ~ 237 (in Chinese
with English abstract) .

Nie FJ, Pei RF, Wu L S, etal. 1994. Nd SrPb isotope study of Copper
(gold) and gold deposits in Bainaimiao area, Inner Mongolia[ J]. Mineral
Deposits , 13 (4) : 331 ~ 344 (in Chinese with English abstract) .

Nie F J and Bjerlykke Arne. 1999 . Nd and Sr isotope constraints on the
age and origin of Proterozoic meta- mafic volcanic rocks in Bainaimiao-
Wenduermiao district, Inner Mongolia,, People’ s Republic of China
[J]. Continental Dynamics, 4 (1) :1 ~14.

Nie F J, Jiang S H and Zhao X M. 2000a. New advances on porphyry
copper and gold deposits [ J]. Geology of Inner Mongolia, (2) : 1 ~
11 (in Chinese with English abstract) .

Nie F J, Jiang S H and Zhao X M. 2000b. Ordovician intrusive- related
Au-Cu mineralization in central west New South Wales, Australia
[J]. Acta Geologica Sinica, 74(4) : 807 ~ 826 .

Nie F J, Jiang S H, Bai D M, et al. 2002. Metallogeny and ore-
prospecting of ore deposits occurring within the conjunction area of
Inner Mongolia, Gansu and Xinjiang ( Beishan Mt.) , northwestern
China [ M]. Beijing: Geol. Pub. House. 1 ~ 499 (in Chinese with
English abstract) .

Perello J, Cox D, Garamjav D, et al. 2001 . Oyu Tolgoi, Mongolia:
Siluro- Devonian porphyry Cu- Au ( Mo) and high-sulfidation Cu min-
eralization with a Cretaceous chalcocite blanket [ J]. Econ. Geol.,
96 : 1407 ~1428 .

Rui Z Y. 2000 . Studies on the porphyry copper deposits of northwest-

ern, northern and northeastern China[ A]. In: Tu G Z, ed. Super



188 /A7 N 2004 4
lz::e;nel)nfral deposits [ C]. Beijing: Science Press. 397 ~ 425 (in Bt o 3 % 2 S it

RuiZ Y, Wang F T, Li H H, et al. 2001 . Advance of the porphyry KL ¥i.1988 . ZRINFEAEME IR M. dbut :ﬂL]JﬁHjH'&H. 1 ~386.
copper belt of the eastern Tianshan Mountain, Xinjiang[ J]. Geology Hilt & T 755 . 1989 . Hﬁﬁﬁlﬁﬂﬁﬁﬁ[ M]. Bt b5 H iR
in China, 26 (2) : 11 ~16 (in Chinese with English abstract) . .1 ~692.

Rui Z Y, Li YL, Wang L S, et al. 2002 . The eastern Tianshan porphyry

copper belt in Xinjiang and its tectonic framework [ J]. Acta Geologica
Sinica, 76 (1) : 83 ~ 94 (in Chinese with English abstract) .

Sheng J Fand Fu XZ. 1997 . Geology and genetic model of copper poly-
metallic deposits, Tuquan- Tianshan districtf A]. In: Zhao Y M and

Zhang D Q, eds. Metallogeny and prospective evaluation of copper

poly metallic deposits in the Da Hinggan Mountains and its adjacent

regions [ C]. Beijing : Seis mological Press. 107 ~ 124 (in Chinese) .

Tang K D. 1992 . Tectonic evolution and minerogenetic regularities of the
fold belt along the northern margin of Sino- Korean plate [ M]. Bei-

jing : Peking University Press. 1 ~277 (in Chinese with English ab-
stract) .

Wang D W, Zou Z P and Li S X. 1995. On the ore-forming geological

features and ore deposit genesis of the Gongpoquan copper deposit,

Gansu province [ J]. Northwest Geoscience, 16(1) : 115 ~122 (in
Chinese with English abstract) .

Wang Q, Liu X Yand LiJ Y. 1991 . Plate tectonics between Cathaysia

and Angaraland in China [ M]. Beijing : Peking University Press. 1
~ 151 (in Chinese with English abstract) .

Wang Z T, Qin K Z and Zhang S L. 1994 . Geology and exploration of

large copper deposits [ M]. Beijing : Metallurgical Industry Press. 1
~162 (in Chinese with English abstract) .

Watanabe Y and Stein H J. 2000. Re-Os ages for the Erdenet and

Tsagaan Suvarga porphyry Cu- Mo deposits, Mongolia, and tectonic

implications [ J]. Econ. Geol., 95: 1537 ~1542.

Xu Z G. 1997 . Tectonic evolution and ore-controlling factors of the Da
Hinggan Mountains and its adjacent regions[ A]. In: Zhao Y M and
Zhang D Q, eds. Metallogeny and prospective evaluation of copper
poly metallic deposits in the Da Hinggan Mountains and its adjacent
regions [ C]. Beijing : Seis mological Press. 1 ~ 21 (in Chinese) .
Yao Z Q, Zhang D Q and Zhao Y M. 1997 . Geology and genetic model of the
Duobaoshan large-scale porphyry copper deposit[ A]. In: Zhao Y M and
Zhang D Q, eds. Metallogeny and prospective evaluation of copper poly-
metallic deposits in the Da Hinggan Mountains and its adjacent regions
[C].

Zhang Y, Nie F J and Jiang S H. 2003 .

Beijing : Seis mological Press. 48 ~82 (iin Chinese) .

Discovery of the Oyu Tolgoi
porphyry copper-gold deposits along the Sino- Mongolia border and its
significance for further mineral exploration[ J].

22 (9) : 708 ~ 712 (in Chinese with English abstract) .

Geological Bulletin of
China ,

ZhaoY M, Bi CS, Zou X Q, et al. 1997. The Re- Os isotopic age of

molybdenite from Duobaoshan and Tongshan porphyry copper

( molybdenum) deposits[ J]. Acta Geoscientia Sinica, 18 (1) : 61 ~
67 (in Chinese with English abstract) .

Zhao Y Y, Ma Z H, Feng BZ, et al. 1997 . Geoche mical and prospect-

ing studies of the Duobaoshan copper metallogenic system [ M].

Changchun: Jilin People’ s Press. 1 ~155 (in Chinese) .

YR, B3Ok, S8k, 5 . 2000 . 2 LA IE ¢ Nd, 1) fHAE X

BRI AR Bl M 58 2R 7). M2 AT 7 2) ¢ 441 ~ 456

R, E506, WA, 25 2003 . SRHT HLIE SR Y R 7]
R 22(1) 41 ~ 55,
W YR, R, 2 2001 PEMIER (LA [ M.

ST RRAE 1~ 371

2B 1997 . WP B IR L B A 22 4 R PR b B i B X
[A]. W :3kpla4s X —ng | Fgi . K22 Id A 42 &80 IR
W C). dbat: R ARAL . 83 ~106.

XIH, T %1995 . v [ 7 b 1L i LA A O i 3 K Ak
[J]. HU2%HF9, (28) : 37 ~ 48..

ST IR TR 1991 . NS VA X X ST ML

ST AL 1~ 725

TRE | FERE RRE+E % 1993 WEHAEMX ARG
SJEBAEAL M. b E AR R RAE 1 ~ 239,

TRE | Ew RRE & 1994, W AN (4 BTR
e SRRV AL BWEIEL 1], WRHLT 13(4) @ 331 ~ 344

TR TG B R 2000a . B B G0 RO 5T R kL 7]
e ﬂﬁfﬁ’i,z(uq’f 95 Hﬂ) 1~11.

TR TG AR A% 2002 . dbil X A B AR LT R A
ﬁiﬁfﬁluj M]. kst :f@fﬁtﬂﬁ&ﬁ. 1 ~499.

PISREE . 2000 . b AEAb RACBES M0 PRI T A1 IRGHER |
HpEE KRBT IR] €. A6t REEE AL . 397 ~ 425 .

PSREE , EARID, 41EiR 25 . 2001 . BrEE AR R LB A AR AT i 0BT 1
FEL 1], R EHL R 28(2) (11 ~16.

PUOREE  XURBE , ToeE | 25 2002 . FEEZR R BEAHITTHE LK
MR IE RS SR 7] . M TR 76(1) (83 ~ 94 .

HEARAR AR, 1997 . 585 Kl XA 2 4 R AP b it B A %
AT Ry SRl A | Eg . K d RIS £ 4R
W R B M S S PP ¢, Jbat MR RAL . 107 ~ 124,

JEVEZR . 1992 . Hh AR B b () RE 4 T 4 I A AR AR M
HCAERURF M ARAL 1~ 277,
T, T, L 1991 . H EAEES il bk ) AR B

T MTAERTAESURF R 1~ 151 .
FRA, ARV, 22HME . 1995 . HN A BIRATT B Hh TR AR K
PRIEE [ 77 7GR 16(1) 115 ~122.
T2 W, Zrw, sk 1994 . REVRG o5 3AT M dbst R
LT HRRAE 1 ~162.
L1997 . K420 S FLAR X MG A S A0 AE I A1 0
My KRS g KT AR X 2 B R AT R S AR
AP €. bt HE AR 1~ 21 .
Weinh kA B 1997 .22 S KB BE A A AT R K S B X
AL B SRS gy Kl K ILAR XA £ AR AT IR
JEAT A S 5P €. db R H R RAL . 48 ~ 82,
ik S, RTINS 2003 . PSR K T B ) 55 K B4R SR
IR RIS A B A TAE (W R 7R 17 . HOSOEIR ,22(9) 708 ~ 712

A& N



B3l o S RHEAE . v 52l T A DX B B PR M SR B e PR 189

B ERR Y ARIBERK L 1997 BORTLEZ 0 AR BEE W () BRIGE B, WA AF 1997 R IITIR R R K
R R EE A IR B B TR A7 ZR A A 17 HhERZER 18(1) <61 ~ 67 HHHR M. KF SHRARERME 1 ~155.

GeOIOgical Features and Origin of Porphyry Copper Deposits in China- Mongolia
Border Region and Its Neighboring Areas

Nie Fengjun, Jiang Sihong, Zhang Yi, Liu Yan and Hu Peng
(Institute of Mineral Resources, CAGS, Beijing 100037, China)

Abstract

The China- Mongolia border region and its neighboring areas are located at the convergence zone of Siberian
platform, Tarim plate and North China craton, and serve as one of the most important copper metallogenic
provinces in the world. Deep-seated faults , Paleozoic igneous rocks and porphyry copper deposits ( ore spots) are
well developed in this region due to the multiphase Paleozoic orogenic events. The porphyry copper deposits
there can be classified into three types in terms of their host rocks and ore-forming periods: (1) Caledonian clas-
sic porphyry copper deposits, (2) Hercynian classic and volcanic porphyry copper deposits , and (3) Yanshanian
plutonic and volcanic porphyry copper deposits . Based on syste matic studies of the representative porphyry cop-
per deposits , the authors have recognized nine mineralization concentration camps , i.e ., southern margin of Al-
tay Mountain ( A) , Kuruktag ( B) , Beishan Mountain ( C) , Oyu Tolgoi- Tsagaan Suvarga ( D) , Bainai miao- Gu-
nawusu ( E) , Erenhot- Dong Ujimqgin Qi ( F) , Duobaoshan- Tongshan ( G) , Wunugetu- Badaguan ( H) and Lian-
huashan- Budunhua (I) . Among these nine camps, porphyry copper deposits occurring within Camps D and G
are spatially and te mporally associated with Caledonian granitoid porphyry intrusions , whereas the deposits locat-
edin Camps A, B, C, Dand F are related to Hercynian granitoid porphyry intrusions. In contrast, the por
phyry copper deposits of Camps H and I occur generally within the Yanshanian granitod porphyry intrusions and
their wall rocks. The relationship between the crustal evolution and the metallogney can be summarized as fol-
lows : (1) in Early Paleozoic stage , Caledonian tectono- mag matis m caused by early subduction of ancient Mongo-
lian oceanic plate and North China craton resulted in the formation of several classic porphyry copper deposits ;
(2) in Late Paleozoic stage, a great number of classic and volcanic porphyry copper deposits were formed by
Hercynian tectono- mag matism due to the multiple collision and subduction of various plates and blocks ; (3) in
Mesozoic stage , some plutonic and volcanic porphyry copper deposits were genetically related to the e mplace ment
of Yanshanian granitoids caused by the re mobilization of the early-formed deep-seated faults and base ments . Sys-
te matic geological investigations on the base metal resources of this region indicate that, although the wall rocks
of these copper deposits vary from place to place , most of them have an intimate relationship with the Hercynian
tectonism and magmatism. Geological and geoche mical features of these deposits have aroused interests among
geologists both in China and abroad. An integrated analysis of the geological setting and geological- geoche mical
features of these deposits and their related wall rocks would greatly upgrade the understanding of the ore-forming
processes of porphyry copper deposits. Meanwhile , the genetic model and mineral exploration criteria of these
metallic deposits can also be used to make comprehensive evaluation of concealed copper deposits in the China-
Mongolia border region and its neighboring areas .

Key words : geology , porphyry copper deposit, geological features of ore deposit, igneous activity , metal-

logeny , spatial-te mporal distribution, China- Mongolia border region



