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Fig. 1 Geotectonic position and geological map of the Badaguan copper-molybdenum deposit in Inner Mongolia
a—modified after References [17,18]; b-modified after References [15,19]; c-modified after Reference [13]
1-Quaternary sediments; 2—-Intermediate—acidic volcanic lava; 3—Acidic volcanic lava; 4-Andesitic porphyrite; 5—Rhyolitic tuff; 6-Plagioclase—
amphibolite schist; 7-Dike; 8-Quartz diorite; 9-Granite, shattered granite; 10—-Granitic contaminated rock; 11-Granodiorite; 12—Granite porphyry;
13-Main alteration zone containing orebodies; 14—Geological boundary; 15-Fault
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Table 1 Major element (%) analyses of rocks from the Badaguan porphyry ore deposit

Fefy  12-BDG-6 12-BDG-10 12-BDG-14 09BDG-1* 09BDG—2* 09BDG-3* 09BDG—4*
SiO, 57.79 7191 67.15 69.36 68.58 68.18 68.45
AL Os 14.31 13.28 17.07 15.13 1541 15.68 15.6
Fe,O5 5.19 4.02 2.67 2.26 2.59 2.45 2.34
FeO 3.12 0.32 0.38 041 0.49 0.58 0.52
CaO 6.47 0.36 1.53 2.55 2.44 2.36 2.78
MgO 2.28 0.51 0.73 0.82 0.87 0.61 0.92
K,O 1.7 42 52 1.58 2.15 1.52 1.49
Na,O 2.94 0.19 0.33 5.01 4.16 534 4.87
TiO, 1.51 0.33 0.47 0.36 0.39 0.37 0.41
P,0s 0.503 0.146 0.185 0.14 0.17 0.15 0.13
MnO 0.16 <0.01 0.04 0.04 0.04 0.08 0.05
LOI 3.02 4.15 4.1 2.06 2.62 2.32 2.33
Total 98.99 99.42 99.86 99.72 99.9 99.63 99.91

DI 54.67 81.11 76.44 80.8 79.35 81.11 78.83
N 15.21 5.67 7.97 823 8.6 5.88 9.18
AR 1.57 1.95 1.85 2.19 2.09 223 2.06
043 1.42 0.66 1.25 1.62 1.53 1.84 1.56
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Fig.3 ANOR-Q' diagram of intrusives in the Badaguan
copper—-molybdenum deposit
(data from Table 2, triangle data from this paper, and dot data from
Reference [10], the same hereinafter; base map after Reference [27])
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(Base map after Reference [28])

Fig. 4 Si0--K.0
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Fig. 5 Chondrite-normalized REE patterns (a) and preliminary mantle-normalized trace element patterns (b) of rocks and pyritized
ores from the Badaguan copper-molybdenite deposit
(chondrite values and primitive mantle values after Reference [29])
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Table 3 Sulfur isotopic compositions of the Badaguan
copper—molybdenite deposit

FPhy ER) FEREA 5**S/%o
1 12-BDG-1 1 BT 23
2 12-BDG4 1 BT 26
3 12-BDG-8 1 HEAT 27
4 12-BDG-12 1 HEAT 3
5 %782 1 HEAT 26
6 % 783 1 HEAT 0.5
7 % 784 1 HEAT 19
8 %785 1 HEAT 19
9 % 786 1 HEAT 12
10 %787 1 BT 22
11 %788 1 BT 16
12 % 7813 1 BT 1.1
13 % 7S14 1 BT 26
14 % 15815 1 BT 26
15 % 15816 1 HR 3
16 % 15817 1 BT 16
17 % 155818 1 HEAT 19
18 % 15819 1 HEAT 18
19 % 15820 1 HEAT 19
20 % 789-1 1 HEAT 15
21 % 789-3 1 HEAT 1.1
22 X 789-2 1 T 2.6
23 * 78102 1 T 27
24 13 W™ +0.5~+4.8
25 1 HOHIA 1.1
26 1 TR 15
P75 1~4 ARSI E  5~23 $icdis 1 SCiik[13]524~
26 % B SCHR[14].

3.3 &4 Re-Os E{r =&

AR 118 Ak [ 437 2 100 4 A 6] 5 Ml ot 52 56 )
TR 5E R, SR T35 [ TIA 28 R A 77 Y i SRl 45 45
B TR REIY TIA X-series ICP-MS & [lv Z Lt
{H o X T Re—Os 7%t AR AYAE i SR I 56 [ fv g 20
F](Thermo Fisher Scientific) 4= 7= 14 & 43 B HL JEGHE &
A B K T 1% /Y HR—ICP-MS Element 2 3 17 1l
i, BRI 2 IOk [34-36]

WEFAW 1 Re—Os [A 2 40 2R B, /A K OCH 4R

R A - NS RO BE A U AT RIE U X5 B 7 Hr 1261
14{ N/4
) il 00 ye4ap-
TN
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P 6 /NS R PR HP i [ (0 3330 A1 7 4]
Fig. 6 Histogram of sulfur isotope frequency distribution
of the Badaguan porphyry deposit

R 0 2 2 W 40 4 A A B A5 AR IS (226.8+3.9)
Ma F1(226.6+3.2) Ma(F£ 4) , i i INACE X4k X AR
% 4(226.7+£2.4) Ma (& 7) CEAF X 8] 95%) o A< SCAIF
W 2 PERE R S AR A oK LS B AR T 8 A AR
PARE AL B AL, FEAR A 5 AR RERIREE A
A HOIZ R BT Re— Os AL 1 48 4R
((226.7+2.4) Ma) AT LM /KSR B L A%
RIZ0 PRIE T i — & A4
4 WA HLEHITTS
41 R HKIEEES
MICEHERILARF IR, /N KA IR Y
U ERIR T 1R K A (B 8-a) , SHTAMZE 18—
N, LA T RO R 10 2k A B A I RRAE (18] 8-
b) I 1) [F) lE 48 A8 B 2 RN R AE B 2 i U ARG
#5348 Rb—(Y+Nb) Fl Rb—(Yb-+Ta) 1 51 & i (1]
8—c.d) WL = F o SOl IR EE R AL R A o 3R
15 1 Re 7 o b 5 B 7 g B 11 AL S IR o i
FOY Sk B R BEA Sr-Nd [R5 Z R T E
HuBR Ak 2= R RAE R B 0] B R i MR BT T, A o i

FARF/\KKET R HERT Re—Os FILEHE
Table 4 Analytical result of Re—Os isotopes of molybdenite from the Badaguan porphyry deposit

Re/10°° T 0s/10” "TRe/10°° ¥70s/10™ B FE#/Ma

Fefgnts  FrEErg - : : - -
MWfd 20 MW 20 T 20 MWfd 20 MWfd 20
12-BDG-1 000355 3552 47 0.0764  0.0857 2233 29 8452 6.7 2268 3.9
12-BDG-2 000303 2113 16 0.0885  0.1984 1328 1.0 5022 45 2266 32
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Fig.7 Re-Os weighted mean age of molybdenite from the
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Fig. 8 Zr-SiO, discrimination diagrams of A—type and I-type granites (a, base map after Reference [39]); R1-R2 tectonic
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Table 5 The formation age of deposits and rocks in the area

RSB AR/ A MWEEHEMa W PEcsAa WKL BRI
&h b5 7 135.6~150.9 PEAREERU Rl [19]
B ] 146~155 fei N K7 K-Ar [25]
NP AR 165 AR K-Ar [22]
WA gl 183.541.7 AR 75 B K-Ar [gg]
183.9+1 A Rb-Sr %55%
188.3+0.6 CRAE B i U-Pb
178+10 TR Re-Os [54]
196.2+4.1 W ALBE A #5A U-Pb [16]
178+9.2 SRACK B Rb-Sr [56]
18711 ke ey #5A U-Pb [10]
K 202+5.7 FEbd K B5H U-Pb [10]
203.6£4.6 WD Re-Os [10]
JURK 226.7+2.4 WD Re-Os AL
229.6£2.0 Ve ANE IS S #:41 U-Pb [10]
95~105 prAs ke A [42]
166 sk K-Ar [1]
JUN— 143~166 BRI K A [1]
141 FEPIN K ' [57]
YRR JEI 1642423 A RIS A U-P [16]
WK ¥ 120 YR Rb-Sr [58]
1555 B K-Ar [59]
5 b 2254479 FEpd K Rb-Sr [60]
178.4 fei N K7 K-Ar [61]
109.9~144.0 JSABE A K-Ar [62]
AR 2598422 TR BEF U-Pb [16]
131.6~172 AR K-Ar [61,63]
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Metallogenic age and ore genesis of the Badaguan porphyry copper-
molybdenum deposit in Inner Mongolia

LI Chun—feng, LIU Zhen—-jiang, MI Kui-feng, WANG Jian—ping,
LIU Rui-bin, ZOU Jun—yu, WANG Zhong-bao

(School of Earth Sciences and Resources, China University of Geology, Beijing 100083, China)

Abstract: Located in the middle of Derbugan metallogenic belt in Inner Mongolia, the Badaguan copper—molybdenum deposit is a
typical porphyry deposit with obvious phyllic and propylitic alteration zones. The banded orebodies occur in Triassic quartz diorite.
By such means as Re-Os isotope geochronology, element geochemistry and sulfur isotope geochemistry, the authors preliminarily
analyzed the ore—forming process of the deposit. Re—Os dating of molybdenite gave a weighted average model age of (226.7+2.4)
Ma, implying that the deposit was formed in the early Late Triassic. Element geochemical analysis shows that the ore—bearing rocks
were [-type granites and belonged to calc—alkaline rock series with moderate content of potassium, which were produced in a
volcanic arc environment with characteristic active plate edges. During the ore- forming process, XREE in ore— bearing rock
gradually decreased, and the ratio of LREE to HREE became higher. The & **S values of metallic sulfides range from +0.5%o to
+4.8%0 , suggesting mantle sulfur origin. Based on a comprehensive analysis, the authors hold that the Badaguan copper—
molybdenum deposit was formed in the Late Triassic. During the southward subduction of Mongolia— Okhotsk Ocean plate,
magmatic activity at the depth brought lots of ore—forming materials, and partially melted oceanic plate was emplaced above Ergun
block. Cu, Mo and other elements migrated with the hydrothermal fluids and combined with sulfur from the mantle, eventually
resulting in enrichment and mineralization.

Key words: Badaguan copper—molybdenite deposit; Re—Os isotopic age; element geochemistry; sulfur isotope
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