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Fig-1 Simplified geological map of the China-Mongolia border region and its neighboring areas. showing locations

of major porphyry copper deposits (modified after Hong et al- . 2003)
1—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 system and Himalayan island arc system: 9—Paleozoic alkaline granitoid belts: 10—Deep-seated faults: 11—Lake and oceans ( I —
Oz- Bajkal; Il —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 ~Baerqujing: YF Y abuluonuofu:TM —Tuw a’Mongolia ; ZE—Central Mongnlia’Ergun ; BY —BaerkashiYili;
Zijunggar; TF —Turpan; DCfDaligangaé 7T —Zalantun; EC 7Erlnngchun 3 JY 7 Jieya; XX Xingxingxia HS —Hanshan; YCfYagan H
TS 7Tuotuoshang ; XT —Xilinhot ; S]fsnnghuajiang ; 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; 187Duobaoshan§ 19—Tongshan: 20—Erdenet: 21—0yu Tolgoi: 22—Tsagaan Suvarga- Prospecting areas for porphyry
copper deposits: A~ Wuzhuergashun; B Elegenwulanwula; C~—Menuogeqin; D Ataiwula- Copper deposits hosted by volcano-sedimentary
rocks: a— Huogeqi: b~ Tanyaokou; ¢ Dongshengmiao; 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 Ujimqin Qi (F), Duobaoshan-
Tongshan (G). Wunugetu-Badaguan (H) and Lianhuashan-Budunhua (1)
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Table 1 Basic geological features of the representative porphyry copper deposits {or prospects) of the China-Mongolia border region and its Neighboring area
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FEHHE A I B S BRI RR N B R ECE KR
FYIR R E B R, R IR AN T ET)EM (5H. &) 5
XA T 2 5 L4 (DB IR

(L) A8 (40, &) 0 X %0 X A8 5 )i 4 (4.
SOVIR. B IEEY IR IRE ST RS IS IRy IR
AR —RFERAET 5 BT XA K 10 km, mdL5E 1~
L5 km, g PN 5y A X R AR i K AR A &9 77 i, BRF
o e - 3% BLASORE 9 T i (BH ) B R SRR AE A T 285

B34 (48 4) B PR b A He b 5 hr i -5 LR AR e db
o TG A b R L R A AR DI Y 35 4 B 7 (Nie et al- -
1999; FERAESE,19935), X T2 BN Food A
H B ANRHC i IR A AR A A, B
FERHE A TS 41 U-Ph 4RI R R 2Rt S (1 13016)
Ma(Nie et al-» 1991), Z54h, ZE5 X AU AT R LA 53 51 H %
s FHRAR R e BE G A A oo T B R R EE B R RR
HIRBEAMAKMNE ., RANEFBEGARNKE LKW
KBEE | N B 5 M al dh s b B R JAAE 5 I K B
((4297£100) Ma, 4> %% Sm-Nd 5 2%, Nie et al-, 1999;
(45972.5) Ma. 8577 U-Pb 3. Pk T4, 2003)) R4 bR AN
MARBL TR T B G A A 2 B S58 (8 . &) 7 ik
BA B Y 22 A 43 45 9 & (Nie et al-» 1999), 3T 4R 75 [ By ¢
A TG X A A R T 2 H 2 WK TSR, XN
ARV 1) AU 1 GV P 1) R0 R L M P oy K
B WP EET DI S (4E . 4) T 1 B 5 V) S 8 o A
KF, HAL AR AT EBE R AT IR e AL 2
ANYHE L AL AR LA KR G R B B E O 3 B
AR BB G A B IR 8085 U (40) 57 A6 o i o (3%
RAEEE, 1994

MK GUR AN SRR (41 . &) Db KB P o i A B
T e e 4 o b RN B R AL B DA I B AR PN 205 R
BRIk BB RSB SAR T . 84 8 1k Y XTEE M e
B R ANEHT A 724 A, Hh LSk B A AT B AR Ik
A 3394, R AR 46. 820, 4HFT R 133 A,y 18005 1L
TER N BES A0 LS AR R A 110 A, 5 15,200, 40

7 R 5K IR 2003, Szl i A AR Bk I ) (AL LR - 2R S ) A G AR R A MR ST O ) - e O A

JRyH B A I H HoA R A (R RORL). . 1~ 14
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Bopk 142 A 5 190690, B8 (A Y 2 18] 43 A 4 5 AT ABE SR Ny
@ Ak 28 FCRAEAT RS 3435 1k TR K A K
AL B B © [FBEE AL R H L G T kLA
R RSP 0SS 25 AR A A R A AR S e B K
FHEMKE: O K65k K LAY B2 M 4 B
A BRI B @ KA AL E £ K 112~710 m,
FHME 345 m, FE 529 m. P 14 m: © BRI K
K 240~1 240 m, FH4{E 585 m, 55 0.2~45 m, F-H4 10
m, RHERR 420~905 m, FH¥I{E 496 m, 4t 5 A (R H
DA DA AR ES AL fAT B AN A N B B OAAE A EE N
W B a A e A ABRERELAL . AL Z T BRI R
B B P AR DA B A e S AL S TR AN el B AR IE . A
PR S AR IEAL T B BT A 325 = B 0
FHEEWW ., SRENHE )T AT ERT WA ERT 8
WY Y AR RGBT N TR B L AL
EOMBGET KaT W HE AR BT BB R4 &
HOMHA ., B0 PRER w0420~ 1500, P (H
0.8%: we, W (0.8~2)X 1075, PHyMH 1.2X 1075 wy, H
0.02%~-0.0656. F9{E0- 0350, B4 B4 (40) 5 71 o &R
TWEESY MY Y R DSy B K
AT PERKO AR ANG BT A AaEk Mk
11 BRRATRITRAT . B AR we,h 0.420~0.5%, F 3
18 0.45% 5 w 4, Ky (0.01~0.03) X107, - 444 0. 02X 10 5;
wyo 0.03%~0.08%, F-H{E 0.05% ,

B RFES (1994 1993) H8 . 1 5 )i (40 . 4) 7 R A L
AR 73 5 ooy A AR kL g T AT N B AR S T R v
RRNIEDNA O ATE I T R 4 18 B 5k IR ek
WAL 1, 58 TR T ALw i B AL 40 K= B R 4
I, BV R O — S 5 LR (4H L ) B K o e
BT 2 MABEE R (40) 77 IR,

(2) ZE IR IR % IR Hb 4b 75 {8 R AR B 25
SR AR I 4 J8 K 220 8 S0HT 55 U 3 B A
FRIROL (BRAEIR S, 1997; T 2045, 1997 kb 5y, 1988), XN
HgE i = B2y P R X K& I % la s i
BUE BERCE  FRREEIR A FNEE IR DU D 5 R 0 B LA 35
BRBEAMARZKL-VIREMEZE., Z2FLEEKE
“H AR T AR A KOL-TURRE HUZ P KRB B S
Bl 2 R AP R SR BRI 9 km® EEA
FEE R INKE B R IN K BEA A N KA K B A
Hebaipis S8 ) 7 ROCR BT, Z2EINT XA LR G
& J5 1 — 22 5 1) B A G G T -G 7 7 e AOAE P ) A AR
) FIZR VG ) T R A 8, 5 R 22 Dy — 2 1) 7 1 7 T A4 2R
TEAB S A6V 1 B L AR S B A 1) GV 1 WL SSOR ) 7R R
J7 T A B, Forh AL 1) 5 A6 2R ) A i 4 S A AT
TR RN VRN 7 i A ) B (e, 1988)

IRYR AR ICHR AN 2 AR A (FH) 97K R 2 H BRAE o B4
Zaa L H B ILE R RS RE 2 B BUL S

U BRI AEAE AL B N BEE bR A b K280 1R AE &
1~500 m @ Bl 7= > Horp 50~150 m &b 5 M e R .
AR R 2 B Btk Ok AR AN S R AN IR B
AL 350~1 100 m, *F34 720 m, 5§ B JLA ] JL+ K.
BARFER 270~550 m, P34 420 m, JTH 4 B 128 LS
B AR AT RS N O RRE . AR X K B
B R INK A B A P AR K AT R o3 S Rk
KA-BRfH BRI EE L, Wy
TR AL T L AR AL 5 R A i AR Ak BR 8 1 A8y B
HEYIMERS xR, DT A&BT WEREY . #®
WY SRR EHD AR INEET VAR B AR H A
SOT RO B RO BB ORI R
G, G emE 2 LEE N 0.2%0~1. 3%, F 1Y
0.45% 40 & B 0.001% ~0.32%, F-H{g 0.02%, 5 4,
BE G ERRIAT R O] AR PR AR 2 S A T IR,

ZFRIMERERPIEKNK A 2EMANA K-Ar Fib
B33 Ky 292~ 256 Ma (3 P4 5, P31 271 Ma) #0397
Ma, 4 Rb-Sr ZE i £R4E#E N (3101 17) Ma, PhES 46 5 I K&
FAHE ST K-Ar B8 252~209 Ma (S (hEEd . SF1E 231
Ma) » f& b I B A A8 22 1) 5 A28 K-Ar SR8 4371 Oy 283
~225 Ma(2 fRFE 5L ) F1 288~219 Ma (3 4 i, S {H 259
Ma) (Wb 3RS, 1997) , S34h. MR () § 41 HHE4HT Re-0s 55
BFERARIS 9 (5061 14) Ma (B —M5%E, 1997), JRA4F LR &4
[ 2 AE WG < AR T & (R EAE R R BT X FER)
At JT 5L B 2 F IR (40§ IR B 2 WK M it 5 R T 30
7= B VE R A6 T I B AR 1. B9 ok B A K-t
B HZE RS K AR PR R B T & BB 4R
(FHT IR,
3.2 BEHHET K

WY R K AW AR R K -GS # B ™ i JF AL
5K A LR EFEMRERR, REET IR
AHEER-LEME)Y H O HRABERMEZEEY IR R
o KR R 2 R ()5 L 5 B & T AR K AR (4H) 5
PRAPN 52 BICRFARTT IR

(1) ER-FEFAEDT H. 2P HEEHER. LE.R
e AR WA (BT IR LA S — R FNERE s I i 5 A3 4F R T
o ] 7 bt X B A e R (4H) T H (P S B 5. 2001,
FZIEF) Eik 4 405 R 3 SRR AEAR S AE L N EALLL LR
PR Xt AR DR A b R A R4 T 1T B 45

T2 4R PRI A A2 AL T bl -5 BLR AR B A6 2% 5 R
TR R K BLME BT AL BT R AR 1 oy AR AR S I P X P Y R 1
BEENORFZRBUBEDE KE ZRE . ZLUE A
BORGE SR AR A MEIRE ., RANEANEKESD A
FFHCAE R BEE & 5l (205 BK) BE HB5 4 U-Pb [A] 67 R S0
LRAE WL 425 A (361 £ 8) Ma. (391+8) Ma 1 (443+26) Ma
(W52 FR4E,2002;2001) | [, 15 52 B2 48 (20025 2001 ) A Ky A<
X K - E B B MR & TR Ak B 2R &
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B R X R ANE M EAR M AR 28 B 2 AR VT A E AL L
AT FE B FCAZ AR D I KB 8 R TR R TS T3 ok 1
VRS . o B X E A 1 AR A m W R A E . B
bR S Ao 4 26 A R TR IE G- v h

FEBOIRFI SO (B0 71 R 280 TE N K3 8 FARH
R BEAKEE S, Hh AR B B AT BENT a'A 52
HREREE G B 8000, IRHC I K BEA N AT AT A&
N LT LK IL-UURAE A AR AT G RALE 3%, B
MK ARV TE Ry 350~1 300 m, -3 650 m; §g By 12~78
m. 3 19 ms BARHER S 260~600 m, P34 420 m, § kB
e bR TH M ERE NS R R S TS A R R A < vl
WO, IO B AR e A DA P A e AN A R A R
WAL . T A et i) A R AT Rl 4 D A L RSB
WA B-2B = B TR R A 28R (B B R
R BB 50 9- 8 = B e il (5B ) 367 1,
WY AR YWAEERY SR S JEHYT R
T R AR Sy LA BT B KA
BO¥% Bt Bt A SO EA, § a5
SEATEE N 0.5% ~2%, F#{E 0.72%, 484 0.015%
~0.23%, FH{H 0. 031%; 4 K (0. 11~0.46) X 10, 44
i 0.16X 10 ° (P o2RRsE, 2001) |

LR G R4S 5 B K-Ar 4E RS 3 Ar/ Y Ar 4RI
FIRELRT Re-Os 4F#4 4350 341 Ma, 347 Ma f1(323£2) Ma
(WIRFRSE, 2002) , & (B BIREAHH 2 5 BT [A] W% i 1 & 4R At Ak
Y. 3 B A BB 3 AR 2 A B B v LA - = 4 4H
T IR A g 7 A 1 -5 2K 05 B 7=

(2) NERWZ &/ IR 2T PR H R & 73R8
WL AT AR SE RLE - BEOR AR B b G A SR - A OE L
OSSR B (B RS, 2002; X F 4%, 1995) , XN H 5
R FEG T R ERE N ERBFZ A LW RE
HVEYCE EREMKEAERE, RANAH R IEEK
B OGS E ARENK B A ((372216) Ma. K-Ar 53 16K
R BEA (336~ 340 Ma, K-Ar 36) F0 1 79 M B0 — K 16 54 55
(288 Ma, K-Ar 3:) (B RE S, 2002; R R, 1995), XK
S — &% NWW [a] NE [0 NNW [ W7 3400, 35 07 B 2
L ANEE L OB R 4 SRR LU, B ORR .
XL AU ST K LS TR RN A TR, AKX
N SR M (G REESF, 2002),

NSRRI T R B ER R R & n
A ZE B IR, Hy BT ) 73 R HEE B (29 5 Sk &
) 85%0) B4R~ 2 k- SERKAL (LOY0) Ry 4 A (40).,
2 & BT AL R RO PRI | SR RO 40 BRIR Gk AE & 25
BARNE CKIZE IR KA NP, TEABRARTEK 16 k|
FALTE © km AVEE NS ERILMEE T £ XML &BY 1k
154 %, DA N K By A A AT BIAEME 50 &, B
INKBEE AT BAER 77 Z MU ELHEE HEY BAER 27
2% o XS AR, B BCRA AT KL EE A

K s 400 ms B UK Z LK 5% 35 m BAHER AT 35
1000m, A& R Y L EAERY BT MBI
WKOMESRS™ 7 A N FEARE IO ) B Ak,
HERAMPBK A WKAHBRREE GRA Bt B i HH
A WA ST AT RA A B K-Ar [ AR 4F
Ik 365 Ma. 547 BN K BB TE AU ] (372£16) Ma Kff
MR (EKR K%, 1995), 4 & BT E Ml 0. 2500~
2500, F3MH0. 6970, Frmalak 1020, ok B 3l fih 28
. B RO RN B S R R A A A R AR
AF-HRAHE T AL . BB LA sl a5
AR AT, BFR SRR, N BRT R IR
s A5 - IR RS K R A T TR KL S BB
W EBY IR,

(3) BREFAH R ()7 H . B ERE #=M ()5 BT
RS PR A AL ER 4 AR A K — R PR (6)
B ITH I 3 JLAR R TE Hh 52 300 45 Hb [X 48 2] ) d KBB4
(4)F M. Rk 2003 42 10 F. BL we, 0-5% F wy 0-7X
10 300 5 iz © 1 B 40 0 12 g 1 500 7 e o 8 4 i B
400+, Sy MEIN B AT f KRR ()7 H (3K L5, 2003 Perello et
al., 2001

0 R 8 3 4 (4 ) B HE b Ak P R0 R I 3 5 T 5 30T 4R T )
FIGZR )R T B e e 1 o A= AR S A Y DX L R A 3
BEFENEHAMBARES DG ZRIBE ZUE
FEE I » JRy H B L B R R - ke 3R T BR M K L s AT AR
R NE.2003), RANERNKSRE FKAERBEE . A%
TRNKSE R KA AL A R CE PR A
KB & FIRH TE KBS 550 (460 7 1k B A B 10 28 6] 7347 5%
., IRV [ IUBIR KW 402 b 52 00 58 X 32 44 i T8
5, 52 3 Z2 SRV SR RE e 7 Y B P AT Ll AR T e AN
AR W R ATz Hod LR 10 S50V 1 2 2S04 & 7
7 EAE T E RS (6) 5K (Perello et al. . 2001), £
Ve 3 3L, b | e R P R S A BT R AE &S 18] L o3 A dn [l
=AM iR B AT 2370 2 2 000 m X1 200 m (L) .
1300 m X600 m () . 600 m X 300 m (B3 #F) A1 1 500 m X
400 m (PHREED) . WL HORBE, HA BEAR AL TE E Dy 400~
1200 m, SEHI(E 760 m, 55 FE Sy 90~225 m, F-44{H 120 m ; 5
FHER 450~950 m, FHIME 620 m, RE XTI IK A E £
MR ERREEAME . ERERZHY kB L T80 50 5
KEFNMESET RBET T RRET AT, KEENHXESE
W2 BEBUR ACRFH RS>, 1 2 400~1 100 m, -
680 m, [N 20~35 m, ) 32 m, FEALTIIL 78 m, A&
A 2 2 ISRAYURK . & EE 2 300~700 m, SFH){F 450
m JEEE 20~45 m, SFHEE 30 m s BIRHE M ATk 400 m,
Ak Z2 AR RO AR KD 500~1 200 m, ¥ {F 600
m, JEEE 90~174 m, FH{E 130 m, AHEE T 950 m, &%
Z AR TE BN 0 TR B AR DR KRR B R
TR ook S W= R K N B 11D N @Y TR G B T | 2
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ZRHE AR BB RN TR AT B A AL Horp ik
R iR A S5 (&) T BRI RE Y, (&) T A Kk
A& AL A IR G R ANR AR 3 B, Hrp EL A R
HEART BERY AR B R R A PR R L
FEA TR L 0 R BT B TR A B R
N BEARE AR AR AR B LA B N B
T MEET B0 AR . B B AaMgle s, ke
T FAERT OT MHGAEMY ERY R E Y.
PR A AR Baf RO BEAMTRAO, T ARERE
AV A 0.25%~3.58%, F-44(H 0.48% : 4 & &84 (0. 23
~1.6)X 1075, Py 0.70X 107",

BK E A8 350 (&) B IRAY HE (L LILE ) 1Y B B BRI
(&) 17 P AE AT K-Ar 4E I8 B2 5 (41153) Ma A
(320£3) Ma, BB 91JE TF K 5 KA 2B 25 B K-Ar 4RI (N
(307£4) Ma, M2 F. KAERME EH R SR LA
B BB AT A K-Ar SEIAE 4> 51 0 (11721) Ma F1(9311) Ma,
ARG 1 A BA RN E RN SRS AR 456 ERIF
PLRFRHAE, W32 EH W 0 (87 B & A= B R 1) o
TNEZRIGE A (ALL Ma) . 0 () B A1 & AR 1 v W 3 8 vl v 3
(320~307 Ma), JE A4 (&) § 1 XUAL R 98 51K A 5 S 1E
RAEAEHE W -1 B (117~ 93 Ma) (5% X &E. 2003; Perello et
al-» 2001). 3% IKJE K LA BUBEAE 4R (8) T IR .

(4) ETHAARME G IR %2 RKER T EMNKT
R B (Erdenet ) A1 BK E M #) 35 (Oyu Tologoi ) 4 (4 ) H IR
ISR IR, 845 1k %8 IR Mg 127 5
mi 4H 4 7 4R 1800 ¢ F#EE 4 26 + (Watanabe et al-, 2000;
Gerel, 1998), ZF RALTBK E R #5587 (4) 5 HALE 7 |
150 km Ak P02 BT Ab A oK b Ay st B B FE AR AH DL, 57 X P9 1 R
IR EB A REZD A A KA LA TR %
R E WA RS FMEER KL-VIRSE, ETHMAR
NN F 35 R S AN R DU R 5 AR AR 5 T b A 2 R L - TR
J2, 3F Ho e Rk BT RS R TR 130 km®, T
HAORBFERINK S RS R RE KBS FIE
Kibkpts. Hbfma 2 KR8 A 5W T R BE A BN E
3R, 0 X XA TR — RPN ACZR AL VG o)
WrEl, DEERAIKE  EAMMURBNIRE R SHZ 05 7
2 FR R RV BN ST AT i,

S KIS G AR AN IR A (40) 5748 A R TE £ T o5 A /R iR
NZR PR TG AL U B B 25 A0 IE A< 46 B B PR P9 7= B IR
St IR ARSI (4§ R K LB 2y 420~1 600 m,
SEHE 760 m, §5% 60~400 m, FH{E 220 m, FiRHIEM 320~
700 m, FH4{E 400 m, JTH R FEA AR DUTR ALK R AL
Fr A A5 B A RHE . B R A 1) SMERIR A REAL K
A BB R A, BB 58 ()5

WRRZHFY, WMV A&RT WAG HESRY HWY 5
FY EAEY YT N B RS RRARY Rk A
KRG IKOT R A%k B An  miea A G
LRI, B we BT R0.3%0~1. 5%, F (Y
0.54%0 5wy, Jy 0. 0590 ~0. 8%, FH{E0. 19%0: w oy Ky (15~
30) X 1075, Pl 25X 107 %5 4, S (0.5~2.0) X107 %, 1y
ff 1.8X1075,

BEFHAIRNBANICE W K-Ar 707 B 4E R H 2L
Hy 256~339 Ma, i 5 15 AR AE B 5 A/ Ar RIS H K
(324E7) Ma, EH 1R 1 48 2 B Ar/™ Ar 4E W {5 H (3655 7)
Ma., 4 (40) 76 FHF4HH” Re-Os ﬁ{j%ﬁiﬂ‘é}{ﬁjﬂ(370i0.8)
Ma(Watanabe et al-, 2000), R4 % Fh W 52 Jo b [F] 47 K 4F
BRI B0 SN 2 T 00 R AR (45) 97 RS2 Ve 74 44
M 1E-5 TG S P24 (Watanabe et al-, 2000; Gerel, 1998),
JB IR B BB A 4R (4 B IR .

(5) BILHFFRT K T R AT AR T & MK ™
AR IR P B A & LR A 1 - SR TE AR XK
Wrka A . XA T ELEA LIRS E KA R
BUE RBUTTEEIRE I8 25 VR IR 55 70 & B R IR 4 Jo 0 3 B
WEEKES Zhmb kg, HARIERE A EREE A K
¥y 22 RPKEE CE AL BORAR 7 T HA ok WL-UT RS # 2
Homnipts 5my BEA BN SRR, WA
A IE G B2 X0 A AL AR 18] A6 AE 2R [ A0t 7 ) by 2R
BeRE e LA S (LA 3 o & - F e 6 T 1 B 38 5 L ER AR
KA B i A SRR PR S A FIER AL

M KIZ GRS R EZ B R R
KA R P B2 RERREE JO LU B ], & R
SORT IR K 2 Bl K A AL S A R R AR BR AL W BT i
B> Fo AT B SR 2735 m, e JRALATIE 50 m, RN
SRR AR AT ARy 60~220 m, F-3{E 127 m, —
FREFE L~5 m, PIME 3 m» ¥ T35 12 m, HAHE R 120~320
m. PIME 220 m, STH PR E S AR DL A A S AT 28 AL
AN AN B RO RAE, B R AL BR A
W BB ER A, T G EBY WAHE NERT .
B OTEE T NEEY R LG R AR Bk
OV WEAE BSO B8 GRAMTRG, RKEANK
EEMPT A R E A 10~ 118, Tyl
2.6%0, A N FAERACH PR A BT 0.25%
~0.78%, F-¥{E 0.56 %,

S S SR A 25 SRR B BROCERRE IR R R 51
AR - RIS B B YN R R R BT YR Sk
BB IRE 5 B K LA BUBEE AR IR
3.3 FIIHATHE K

W PR ICER 43 7 H 7E vh 52300 58 2R B & 2K W b 2 b S5

7 R, 5K LS. 2003, SR B eh AR Bk E 0 (b LR - AR S M X)) 4 () SRET R AL ML SR O - e s U A

JRyH B A I H HoA R A (R RORL). . 1~ 14
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FERAE SR B0 EA AT ER R A E R M AR k-
PURRE M2 FIRE L AL b B RN E AR IR S8
ik L4 (4D B PR ANAR UL AR IR

(1) Ak (i (B 5 R %5 PR b 4k P A3 A e &
A DU IR o A= AR B R 7 g o A A M T 5 A P
o A A LT 4% 15 B 458 5 4 7T B L5 5% oy [ K Bl ) 36 An 2
TR R ANGE PR A b (5K 348, 2003) X P HH R A LR
EREFEE R R AR R RV, SN
RE RLUE KT H B AR S, 8t kiR
N TR S RO AR L T BT IR -V AR o 2 R T AR
0.12 km”, EEETREAE B AL RS KIEHRBES 8
MBEA NI & RSBEE B4R Bk AN SUR A R
W Fh “RAEKBEE 58 () 7 B % YA S R &R
(AR5, 1997) , ST 3 BRIk L 5 RS T 45 4R A TR0 5 o
HL-IR VR AT 24 ST 07 - A [ A2 0 BT g 32 e il R i —
M, XAACA ), A ZR a0, A6 78 iy A e A6 VG 1 W 34 A )
Z REEN ST AT E, BA TR )T
FEAELHER A I K LS By i 3™ (£ Z
1994)

24 K 35 e bR AN TR JCIR S () 5 4K KB AE 12 85 A i 11 K 1
FRNZEER AP AT K 3200 m, $5 130~780 m,
B 33 AR PR AN 13 ANET PR TR L. AR A SR -4E
ThZ RIBEEIR SR SRR A, K B RO K B Tk
FERE R JU KB HOE K A IE TR 300~ 650 m, - H{f 450
m, T PRE A U AS DR RO A AR VS R A R
WA A B B B s 1 B AU T 3 43 S o -4
KAWH AR Bt K =L, EIR AN E
B Y IRAT BAENEESUANREE., M T A
M&BT WE FEE Ry AT BHRY L INEET B4R
BRI KA R A0 L 4
ZRE AR R ST we, LTS B 0. 226
~1.8%, 4 0. 46%, wo 0- 001% ~0.26%, A
0.019%, BtAh, 547 H 3% & A AT LA IR 4R A 445 25
TLE,

SR L K LR N A PR B 7 R IE B Rb-Sr [d] i
FERLARI y (211£21) Ma, BZ AL A M K 16 14 BT
A K-Ar [FOL R AR5 31K 187 Ma 1 138 Ma (22 4% 5.
1997), AR XA XE T2 L 5 0 VR RV (4H) 5 1 A 25 ) 4
iR F J R JUA R R R EIRE . S5 A, A A
PRy 3 1 PR R 2 AR IR S 2 (k) e 28 o 4 P 4 (48
T IRATE R T BRI, SE kLR ()5 IR BB X
WA Ll A A -2 2R G B R PR (2R 5L, 1997 £ 2 H A,
1994, J& IR B U BEEAR (4 IR

(2) AL IR %0 R Hu AL AL & b S A B dE-R
LB ol AR A LI P T ST 55 0 e A A I 2 5 D I 2 b 22
B (B A, 2001 R gk AR 55, 1997), X i EE o 2
BB BGAb- L B 8 A8 A 1], SR T IR A R A

BUBE R ERUE AR 5 . AT B A A VR 255 MRS 5%
AR T RIAR A K L-VUBLE U2 BT K 2.5 km*,
BN KRB R IN RS BHRE R BES AR R BEE AR K
RN B FopRHC I8 B B (19 425 Rb-Sr SF I 2R 4F ¢
F9(166-2) Ma (REARARESE, 1997), % T 45 PR 4b i £
AR 5 v A AR 80 58 2 PR A6 DX AL 2R 1 o AL AL 2R 1) e
P AL T BT 28 231 )32 e 4 0 W 2 SR A T R i R
— RV BT P A R TR W 3R 5 Ok 2 20 3 A )= 7 32
AL VR S B A AR

ATEALSRT IR 1 FLAE LR A5 0e 2 AN B4R BT /Y
AL E K 3 000 m, 98 600~ 1500 m, 3 B iy W ik A7 e
R I G 5 & 1 1800 m, 5E 300~800 m, 32 %2 ik
ROACH . BF ST A 45 R AR R AT e A A R A 2R
A A B Y RO T IXEAE B R R T fE L (ER AR
PREBAE T 8BS K -UUBUE = A 7 S e s 7k 5
AR A FE R N ERAR A LA R A, BB BCIR
SR FIBCIRE PR K FE 2 AL B 9 JL R BV ECEOK S KT
BTRHK BB 15 mo e JE4E N 26 m HIARHE S Dy 180~
460 m, FH{E 330 m, PR A ThAR A S B 8T 2K
TR R M AN B O e o b XS U B B R ik 22
AR K AO-RA B B IOK Bt EmFEat.
M Z T fLE LT By Rk i 22 G R 8 = B B = B
e Rk amEEAL. W nE2ERT WA RN
BT R T N R OB B R AR Bk
RN CEY I 7 R SRR N I g 5 AP SR S/ ¥ SN SR WA
FIRGRB AL, § A TR & RN 0.3%0~2.4%. F (Y
0.89% , RIEATEALMG KA B2 BNIE K G kY
AR FR I BE G AR R IR LB AL R B B
14 (7] (57 22 KA 003278 N AT B AE PR A% S 15 S5
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Geological 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 systematic 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). Bainaimiao-Gu~
nawusu (E). Erenhot-Dong Ujimqin 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 temporally associated with Caledonian granitoid porphyry intrusions, whereas the deposits locat -
ed in Camps A, B, C, D and 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-magmatism 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-magmatism due to the multiple collision and subduction of various plates and blocks; (3) in
Mesozoic stages some plutonic and volcanic porphyry copper deposits were genetically related to the emplacement
of Yanshanian granitoids caused by the remobilization of the early-formed deep-seated faults and basements. Sys-
tematic 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 geochemical features of these deposits have aroused interests among
geologists both in China and abroad- An integrated analysis of the geological setting and geological-geochemical
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-temporal distribution, China-Mongolia border region



