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Fig.1 Geological map of the Badaguan Cu-Mo ore district (modified after reference [6,7])
1-Quaternary; 2-D,.; volcano—sedimentary rock; 3—C;—P intermediate—acidic volcanic lava; 4-Biotite granite; S—Granite; 6—Granodiorite porphyry;
7-Granite porphyry; 8—Moyite; 9-Unknown vein; 10-Measured unknown inclined fault; 11-Inferred fault of unknown nature 12-Measured/inferred
geological boundary; 13—Sampling location
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Fig.2 Microstructure photographs of main granite rocks in the Badaguan Cu-Mo ore district
a—Granite (sample B1305); b—Granite porphyry (sample B1313 and sample B1314); c-Biotite granite vein (sample B1315); d-Moyite
(sample B1316); e-Biotite granite (sample B1321); f~Granite porphyry (sample B1323); Bi-Biotite; Or—Orthoclase; P1-Plagiocalse; Q—Quartz

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



1218 i [

b J 20144F

FE it B1316, B A6 5, SR A AL BR N49° 59
28",E119°07'51", ‘HAKHAGIRE KA, HIE-F
HIEANZERAE b 4k (B 2—-d) , BUlR A 3 . £
WA AR AT (55%~60%) A7 (25%~30% ) A}
KA (3%~5%) D Wk <5% . Rt T 0.1~
0.6 mm, H KA B R RS A, LR
AR AIE - RRR, BT LRI, B 2400
YA (A7 Sk, KT8 0.5~1 mm. AR RT3 &
BORMERRAT, SRR YRS AT IR D R A

FER B1321, R BEEH  RAE AR N49°59
27",E119°06'45" . #A KAM, AIE-F HIE, etk
P, AL 250 . BB A YA MK A (45%~
50%) BHE A (20%~25% ) A1 95 (15%~20% ) TR =
£ (3%~5%) L /D& my Y. RN T 0.2~1.3
mm, 5135 5 mm. KA FEOMER A, AT L —
MWL 5 B AHS A R AESS S s B L, R
Wi EZ AR E 5 B R R (F 2-
e), Z0g A AT AT ALK, AT ILERRIE G,
K EE AT A5 5~6 mm, @Y R,
SO %

FE & B1323, AL B, RAE AL FR N49°59'01",
E119°07'34" . A KA A, BetRia i BeRE5H |, fE
s . BEAA B A RH A R S B, R AR
0.5~1.2 mm; B FN KT, S E A /NE B, B
TSR, A2 <0.07 mm, 3= F A WA WA B A
(40% ~45% ) . £ T (25%~30% ) . &} K 7 (15% ~
20%) , R ABERE B WI<5%. F AT K T I%
W5 BHOCRE M (F2-0) s R A ZHa B
b, s A fESE T s R R AN R, Zake A
b Al BB RRR, B OR TS B &I
WA R W™, kB 2k A gelik, M
H AN K HE0.6~2 mm,

4 MR AN ST B 4
4.1 MR FFiE

A T B T AE RS R K S AT
IFEREANRSS A RS T 58 18, >R FHH FUA R4 A L R
VeI T o33, AR W H B T Tk 243k
PEES AR, B A 0k B B & G EME (CL) Ak
A1 AR B AR SRR A BRA w e . AR
Al L RS e B e s A AR R A7, S ]

RERE T 4L 5 [T, R4 BA A A e G, R ikt
G IR s i A [ AR ) R A DXl [, G 2
HE Rt R 50 1) i R B A — 3 AR 3R . U-Pb [z
FEAE S A T DT R S e v [ SR AR B AT
FEGEIR 5T T E S S AT, ELAR S SR B
FEULSCHR8,9]0 IR E 221 ICPMSDataCal
B B R AL BRSE O, A A Tsoplot B2 )7
AT,

4.2 DGR

IR SR X 45 A6 <) IR T B A TR S B
W& HEG (CL) WME 3 s . BRSNS T ML
gh4 CL EUG  FES R S A ¥ To 0B I | 5L 0 ks
AR AT IR, REAR 80~250 u m™, [R5 iy, B
R W) 5 3RS A R G 0 B A AR A
ST W o 54 . R BRI v B vl e S
B 48 R AR IR B A O, R B S i U TR
PHOG TG, ST R T R YR, B8 A e
(45 f T s IR T R T R Y e, — B Al
BAENAKIE . NROCH B X 6 Ak
i ) EREES A LT3 HAA PP AR R 45 A
FEIE, 5 7~ X BB 40 v BB TP T IR B0 A 2K 45 A A
(A IS R B8 SR R AR B 1

BT TR Th U & K Th/U Fe (B mT LU 2
HA R A R A RS A R RS
AR Th U S50, Th/U F AR (>0.4) | T8 5t
BRI A A7 1 Th U & B0 I% , Th/U HU A %5/
(<0.1)t7M, MR A AL, B5 A B Th U &5 w48
L SEEE A R 521x107°,339% 107, H Th/U H4E
HI7E0.4~3.9, P34 1.5, 0K 7.1, B e A K ek A
PVEEIZ N 25 LA g A n) AJE R CLEIE .
Th/U BB Y 2R BH AR SCAIFGR 1 #8540 o 5 AR 14 24 [
WIZE S RS A, LR BEES A1 1Y U-Pb AR % AT AR
FEA AL o I B 1A 28R B A i
W1,

SRy i T M S A AR ) R R LA,
AE S BIEE T 20 AN 3 S B AR AR /N T
90% MR AL I , FeakAT 99 A RcEd: , Hop 54
BB AR R (B1313-14 . B1314-5 . B1314—
12.B1316-8.B1316-15) , Z&ad 1E 4 Y CL & 7
BT, i R AR SR T Ak 7R B A sl 4R 85 A1 19 45 i AR
0% 5 24~ B S O /I A I 508 (B1314-6 . B1321-8)

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



H414 4 FREACHESSE : NSl /K Sl X B S 30 ol S HAR T 8 ) 1219
(243£2) (24312) (244+2)(24412) (24512) (245+2) (244+2) (24412) (24342)  (245+2) (243%2) (245+2) (244%1) (244%1) (24613)  (24416) (245+3)
B1305 q 3 Q % @
®
©)
100um ®

(2381) (238+1) (237£1) (23741) (237£1) (236:1) (235:£1) (237£1) (239+1) (238:£1) (237+1) (239+1) (2561+2) (239:+3) (238£1) (237+1) (238:£6) (238+1)

B1313

(242£1) (2411) (240+2) (240+1) (263+1) (221£1) (240%3) (241+1) (2401) (240£1) (259£1)

SRR AROYE Q88

(243£3) (240£1) (240+1) (240£2) (241%2) (702:4) (240£1) (2421) (2422) (2421) (240£2) (243+1) (240:£0) (81014) (242£1) (243£2) (243£1) 241£1)  (240%1)

B1314

100 g m

~ A009299Q93029069°

(240+2) (240%2)  (240+5)

B1316
@ -
100 pm ‘ \‘\ w
(23942) (23912) (243:£2) (240£2) (240+2) (239+2) (243+2) (22141) (240£2) (240+2) (239+2) (240+2) (241%2) (241%1) (2421) (2401)
B1321 ) ®
©®
100pm (¥)
(@31£2) (2321) (BIED@31E1) (232+1) (231E1) (231£2) (23321) 2301229 1) (2341)  (2331) (2321) (233:1) (2321) (231%1)
B1323 / ) \
@ \ g\? %
3 0 \
100pm ) VA ¢ FE B /Ma

B3 NRICH XA AR s A BB RO ]

Fig.3 Cathodoluminescence images of zircons from six kinds of rocks in the Badaguan ore district

HT RE A A AR R 5 | A 4 43 Pb 25 R 1 A
U-Pb AR FEAR . BRIUL, 2 5 AR 153 0 ik
924>, Bk B1314 Z S54RI 5 0 114546,
FLA SRR i 2 AR TR A R 5 15~17
Ao 6 PFAE R A A 4 6 U-Pb 1S A28 5 F- 34
A LI 4,
5 3

IR, RIS A A TR -2 AR S54SR 1)
BRRGI L, N = 1 Th/U L, © 5850 RE
 EHE RS A B U-Pb 4R I8 AT DUAC SR AR 1 1= A
o ATRERET BRI, B A 4 75 7 — 2
HHZR R o 255 B BEA 0 A AR e ™, 1 X 51
i< 7 AR U-Pb 4F iy 3 223 A1 7E 243~229 Ma, %L
SEN S A 20 sh A 6 TEERT AR %0 IR 1)
TV A5 7 VG 30 sl 1L 30 5 20 sl o, AR A
1 LA-MC-ICP-MS U-Pb 4% 943 A1 Ol , 7 X B

SO IR B B TR AR B S L1 (243~237 Ma)
FIER SZ 301 (231~229 Ma) 2 4B BE, et [a] 6] b oA
6 Ma. E[SZRHIA S sh 20 s (R FES Ak
DIAER 77 B R BEE A B R 3 5 T B S 6 48]
TR B FEEIE B B, IR R 2 A e AH
b, A —ER KA AR BEA G 28
AEA HREZIUA IR A G AR, RO X
ST Bl R G S PR AR T 40 b XA B AE A
0=y AT

BRI DLAEAR DA B SR A S HA
AGE  (H R A T LAR S B AR ik i Tz 1
JHLAEIZHB I S H T KRR ED SR A S . A
PR AR N\ —H B AL 5 A S A1 LA-MC—
ICP-MS U-Pb4E{#: 4(234.39+0.57) Ma, 4iif P 4
T AR DR AL I 5 R4S A1 U-Pb 4F 1% 2 (243.9+
1.6) Ma™', Tang et al. 7EAR AT | B R T8 MG K% 1H < b X
RAEM 9 R R AR A AR B A1 U-Pb AR 4

http://geochina.cgs.gov.cn H1E LT, 2014, 41(4)



1220 i b J 20144F

F1I\KEH RASEEH LA-MC-ICP-MS $A U-Pb B RN EH 7
Table 1 U-Pb isotope composition of zircons of the six types of rocks in he Badaguan ore district
measured by LA-MC-1CP-MS

/107 EvAS + €S
Hridis ThE/loU 1y *7Pb/’°Pb mﬁi}if{ﬁ = 2%pp/ 2ty *TPb/**Pb Ei%i)b/lzzﬁwaZ“Pb/mu
B1305-1 383 512 075 0.05139£0.00031 02723+0.0028  0.038440.00026 25715 24542 243+2
2 314 275 114 0.05180£0.00046 02739+0.0032  0.03834+0.00027 276420 246+3 24342
3268 309 087 0.05195:0.00046 02776+0.0041  0.03865+0.00037 283420 249+3 2442
4 452 376 120 0.05227+0.00051 0.2780+£0.0036  0.03850+0.00027 298422 24943 24442
5 726 671 108  0.05215:0.00049 02783+0.0026  0.03868+0.00025 30046 24942 24542
6 423 365 116  0.05109£0.00058 02728+0.0031  0.03871%0.00029 256+56 24542 24542
7 276 182 151  0.0528:00017 0.281+0.011 0.038530.00036 320476 25148 2442
8 1108 1209 0.9  0.05234£0.00069 0.2788+0.0028  0.03864=0.00028 302+1 25042 2442
9 469 421 112 0.05114:0.00076 02713£0.0030  0.03847+0.00028 256433 24442 24342
10 253 190 133 0.05231£0.00090 0279200037  0.03871+0.00031 298:+44 25043 24542
11 493 297 166  005142£0.00080 0272400034  0.03842%0.00030 261431 24543 243+2
12 515 538 09  0.05127£0.00069 02739+0.0037  0.03867+0.00037 254431 24643 24542
13 500 572 087 0.05138:0.00081 02732+0.0037  0.038530.00023 257437 24543 24441
14 133 127 105 0.05108£0.00063 02711£0.0028  0.0385020.0002 256428 24442 244+1
15 192 118 162  0.05136£0.00073 02812+0.0088  0.03886:0.00051 257433 25247 246+3
16 332 184 181  0.05309£0.00092 0.2838+0.0098  0.03862%0.00090 332436 25448 2446
17 644 61 104  0.05377£0.00037 0278:0.0018  0.037530.00012 272423 2494 24543
BI313-1 467 219 213 0.05257£0.00085 0272400046  0.03755+0.0002 36115 249:+1 23841
2105 110 095  0.05131+0.00038 026%4+0.0024  0.03752+0.00022 309437 244:+4 2381
301257 495 254 0.05094£0.00034  02630£0.0017  0.03745+0.00012 254417 23942 23741
4 1587 468 339  0.05126£0.00048 02647+0.002  0.03746£0.00011 239+10 237+1 23741
5 500 279 179 0.05095:0.00053 0.2623+0.0025  0.0373420.000093 254420 23842 23741
6 942 335 281  00534:00011  02735£0.0055  0.03716120.000082 239424 236+2 2361
7 1439 437 329 0.05255:0.00070 02717400033  0.03752+0.00019 34646 246:+4 23541
8 435 350 124 0.05125:0.00058 02663x0.0028  0.03771+0.00018 309430 24443 23741
9 543 236 230  0.05332£0.00069 02763x0.0036  0.03759+0.00017 254421 24042 23941
10 458 240 191  0.05110£0.00045 02638£0.002  0.03746£0.00013 343425 24843 2381
11 1757 446 3.9  0.05171£0.00042 0.2691£0.0020  0.037770.00012 256+16 23842 23741
12 421 371 113 0.05417£0.00075 0303200042  0.04059+0.00024 272423 24242 23941
13 215 248 087 0053500012  02785£0.0068  0.037730.00048 389431 26943 25642
14 324 120 270  0.05374£0.00037 02783£0.0020  0.037570.00014 350482 249+5 23943
15 456 420 109 005218:0.00041 02697£0.0024  0.03749+0.00019 36115 24942 2381
16 730 557 131  0.05161£0.00035 02676£0.0087  0.03760£0.00098 300417 24242 23741
17 393 152 258  0.05190£0.00043 02691£0.0020  0.037630.00011 33315 24147 23846
18 906 351 258  0.05377£0.00037 02780£0.0018  0.037530.00012 280+19 24242 23841
BI314-1 617 275 224 0.05129£0.00030 02701£0.0016  0.03822:0.00011 254447 243+1 24241
20512 394 130 0.0529:00020  02780+£0.0120  0.03808+0.00024 324487 249+10 2411
3640 240 266 0053900012  02815+0.0070  0.03791=0.00031 365447 25246 24042
4 1530 469 326  0.05126:0.00081 02674+0.0038  0.03785+0.00020 254435 24143 240+1
5 330 23 148 00517200010  02973x0.0062  0.04170£0.00015 272442 2645 2631
6 2194 1194 18  0.05055:0.00053 0.2427+0.0031  0.0348120.00014 220431 22143 22141
7 3616 511 707 0.051030.00057 02671+0.0041  0.03798=0.00050 24358 24043 24043
8 2131 1112 192  0.05350£0.00044 02810+0.0021  0.038100.00016 350419 2512 2411
9 674 299 226 0.05204£0.00038 0.2725+0.0018  0.03801+0.00012 287+- 16 245+1 240+1
10 582 219 265 0.05355£0.00041 02801£0.0020  0.03796:0.00014 35412 25142 240+1
11 135 720 19  005335£0.00034 03020200019  0.041060.00011 34319 268+1 259:+1
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Fig.4 Zircon U-Pb concordia diagrams for the six kinds of rocks in the Badaguan ore district
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Indo—Chinese magmatic activity in the Badaguan ore district of Inner Mongolia
and its metallogenic implications

KANG Yong-jian', SHE Hong—quan', XIANG An-ping', TIAN Jing"?, LI Jin-wen',
YANG Yun—cheng', GUO Zhi—jun', DONG Xu-zhou®

(1. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China; 2. School of Earth Science and
Resource, China University of Geosciences, Beijing 100083, China)

Abstract: Systematical sampling of major granite rocks in the Badaguan ore district was conducted in this paper. Microscopic
identification results reveal that the primary rocks include granite, biotite granite, granitic porphyry, moyite, and granodiorite
porphyry, whereas LA-MC-ICP-MS zircon U-Pb ages of the six samples vary in the range of 243.87-231.63 Ma. Combined with
emplacement ages of the metallogenic porphyry, it is inferred that all intrusive rocks were developed in the Indo—Chinese period,
without existence of Hercynian or Yanshanian intrusions. According to the distribution of the ages, Indosinian magmatic activities
were mainly concentrated in 243.87-237.11 Ma and 231.63-229.00 Ma, and surrounding rocks formed at the early stage of
magmatic activity. Copper and molybdenum mineralization principally occurred at the late stage of magmatic activity. In addition,
Indo—Chinese magmation on both sides of Okhotsk orogenic belt also have the similar two—stage characteristics, which was closely
related to subduction of the Okhotsk Ocean. Based on summarizing the situation on both sides of the identified porphyry deposit, the
authors consider that there exists possibility in the search for porphyry deposits of the early Indosinian period in the periphery of the
Badaguan ore district or/and Ergun area.
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