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Fig.1 Geological map of the western slope of the southern section of the Da Hinggan Mountains, showing distribution of
metal deposits (modified after Reference [16])
1—Quatenary; 2— Neogene Baogeda Wula Formation; Cretaceous: 3— Erlian Formation;4— Baiyanhua Formatio ;Jurassic :

5— Manite Formation ; 6—Baiyin Gaolao Formation, Manitu Formation and Manketou Obo Formation; Permian: 7— Gegen Obo
Formation; 8— Artaolegai Formation; 9— Carboniferous Baoligemiao Formation; Devonian: 10— Angeryin Wula Formation;
11—Taerbagete Formation; 12—Hanuo Obo Formation; 13—Niqiuhe Formation; 14—Silurian Wodouhe Formation; 15—Ordovician
Duobaoshan Formation; 16—Pleistocene basalt; Early Yanshanian; 17—Quartz porphyry; 18—Granite; 19—Indosinian granite ;
20—Late Hercynian granite and granodiorite; 21—Middle Hercynian granite; 22—Measured and inferred unknown fault;
23—Measured normal fault; 24—Measured reverse fault; 25—Measured strike—slip fault; 26—Precambrian small massifs;
27—Plate suture line; 28—Geological boundary; 29—Cataclasite belt; 30— Location of county; 31—Location of copper and copper—
zinc deposit or ore spot; 32—Location of tungsten deposit or ore spot; 33—Location of iron—zinc—bismuth deposit or ore spot;
34—Location of silver—gold deposit; 35—Location of iron—zinc deposit; 36—Location of lead—zinc—silver polymetallic deposit or ore
spot; 37—Location of molybdenum - silver deposit. F1— Erlian—Hegenshan deep fracture; F2—Dong Ujimgqin Banner—Yihe Shabaer
deep fracture; F3— Baiyun Hubuer —Mandu Baolige deep fracture; F4—Barun Shabaer—North Chaobuleng fault;

F5 — West Chaobuleng—Wulagai fault; F6 — Bayan Maodou ductile shear zone
Name of deposit or ore spot: 1—Chaobuleng; 2—Aer Hada; 3—Wuzhu Renhua; 4—Maite Wendur; 5—Dasaituo; 6—Diyanging Amu;
7—Chagan Obo; 8—Mante Obo; 9— Chagan Taolegai; 10—Haba Gaite; 11—Jilin Baolige; 12—Huanaote; 13—Erdeng Taolegai;
14—=Wulan Taolegai; 15—Shamai; 16—Bilute; 17—Angeryin Wula; 18—Zhun’ang Gaer; 19—Hadahu Douge; 20—Maiheng
‘Wendouer; 21—Haimosaige Huhe Obo; 22—Oute; 23—Bayan Doulan
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Fig.2 Geological map of the Jilin Baolige silver—gold deposit and geological section along No. 6 exploration line
(modified after@)

1—Quatemary; 2— Upper Devonian silty mudstone and sandstone; 3—Porphyritic adamellite; 4— Measured and inferred fault;
5— Geological boundary; 6— Ore body and its serial number; 7— Concealed ore body and its serial number; 8—Location and
serial number of drill hole; 9— Exploration line and its serial number
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Fig.3 Schematic geological map of the Arehada lead—zinc—silver deposit (modified after reference [7])
1—Quatemary; 2— Upper Jurassic volcanics and sediments of Baiyin Gaolao Formation; 3—Upper part of upper Devonian Angeryin Wula
Formation; 4—Midder part of upper Devonian Angeryin Wula Formation; 5—Lower part of upper Devonian Angeryin Wula Formation; 6—Ore—
bearing schistosity belt; 7—Uunconformity; 8— Measured and inferred fault; 9—Lead—zinc—silver ore block (ore body); 10—Suture line of old plate;
11— Precambrian intermediate massifs; 12—Location of deposit

. 2005:1-89.
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Fig.4 Geological map of the Chagan Obo iron—zinc deposit and geological section along No. 1
exploration line (modified after@)
1—Quatemary; 2— Marble and tufaceous slate of Middle Ordovician Duobaoshan Formation; 3, 4— Skarn;

5—Orthophyre; 6— Dioritic porphyrite; 7— Inferred fault;8—Iron ore body and its serial number;

9—0Oxide ore body; 10— Native ore body; 11— Level; 12—Vertical shaft; 13— Location of exploration line
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Fig.5 Geological map of the Chaobuleng iron polymetallic deposit and geological section along the
exploration line (modified after footnote®)
1—Quatemary; 2— Devonian glutenite; 3— Marble; 4— Skarn; 5— Fine—grained granite; 6— Middle coarse—grained
granite; 7—Gabbro; 8— Ore body; 9—Location and serial number of drill hole; 10— Location of exploration line
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A1 BEICE BB BEAE B A VR TR A Ak 4 B AR
ERMHS 0 A SEKCE R ARKRES BT
W) J5T (4 2K 55 A8 1 A S AR A TR K L =R
Ho 2 R R

TR —FET IR 5 (R N B BE 5 Y 2Pb/
2ipp S N 18.291;27Pb/*Pb F I {EH M 15.555;
28pb/2pb - MH K 38.081, 3 Y KA FE A 2Pb/
2ipp S N 18.273;2Pb/*Pb F I {EH M 15.502;
25pb/ 2P F-IMH Ky 37.932, 2 FF N B 5 il 2Pb/
2ipp S {H N 18.368;27Pb/2Pb F ¥ {H M 15.53;
25pb/ 2P - HMH K 38.179(FK 2) , FEHT AL 14 i
B 1 (B 9), BRAS I (1 PR B Bk FE i R 1 1
NEEWFE 5 ) LASE A48 52 s LA 75 A b i 7 £k
LM H R HES SRS AT R B R TR T AR [R] Y
Hi g PRI

IR KRR Z & E A 1 B A AR
2pb/*Pb {H N 17.996; *"Pb/*Pb {H 4 15.278;**Pb/
2pb {HH 37.498 2 b 2 AR B 2P/ P -
Y1 A 18.498;2Pb/™Pb F- ¥J 1H S 15.709;"Pb/

O 5 2l ARG BT (P58 AR KR S BRI AR X g J00 i B 22 4 e I Ak A% S5 45 ). 2008:1-127.
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Table 1 Sulfur isotopic compositions of typical deposits on the western slope of the southern section of the Da Hinggan Mountains

S FERRS a W) A PRI 5 8 'S/%o R AR PERER

1 JL9 CRAe WA 23 R TR ES'S
2 JL12 TRAEH S TR 5.8 FMTE I AL
3 JL14 ZRAER R 36 AR A AL
4 JL70-1 PR Hi N 6.5 R JIks A
5 JL30 MERRE WA 45 L VL S
6 JL34-2 FAPIRY A pis /RN 3.1 AR AR AL
7 JL73 ZhEEA /RN 39 LSk A
8 77 TP B g/ 52 Ak ks A3
9 JL37 JCHR T RAT TR 46 LT AL
10 JL30 ARG A TP 33 E Ik A
11 JL34-2 FArIRE R JIHE 32 AR ks ES'S
12 JL30 FHARIRE A INEF 43 AR AR AL
13 JL34-2 ZAHPRY A PNEER 4.7 RS AL
14 JL34-2 FArIRE N 3.6 R TR ES'S
15 130 TR F T 34 AR J ks A
16 CG7 RENKH R 22 AR AL
17 CG6 e R 13 AR A
18 CcG2 WA RN -1.2 AR AL
19 CG23-1 A PR 124 Ea e Gl AL
20 CG32 e INEE 8.9 TR AL
21 CG46-1 WA NEE 9.9 T AR AL
22 CGSs3 A IHER 10.1 TR AL
23 CGs2 sl PR 10 AR A
24 TWI1 HE-FE-RA Tr 12 [N [20]
25 TW4 H-FE-H A Tie 47 [ NUeN [20]
26 TW7 - A T 53 B 7R [20]
27 TWS R T 39 [ DPNUpES [20]
28 TWY PR JiET 42 OFNIEeEN [20]
29 TWI1 P JIRE 47 ff IR ik [20]
30 W7 R PR 6.9 B JR Wy ik [20]
31 TWS - INER™ 55 PN [20]
32 TW9 H-FEAR A INFE 75 i SR Wik [20]
33 TWI10 R N 7.4 Pl 7R e ik [20]
34 TWI11 PR A NEE 7 fi JR 3k [20]
35 ™2 PR SR 86 fil SR ik [20]
36 TW3 Ve AT 7 g SRy [20]
37 TW5 Bt B 72 B SR 3 [20]
38 WS H-FE-H A TR 6.1 [IFNIES2 [20]
39 TW9 AR BT 6.6 i SR [20]
40 TWI10 BE-PE- N 7 [IPNVERE [20]
41 TW4 BRI A A 6.8 BT SR i [20]
42 T™W 7 BT A1) 6.6 BRIk [20]

http://geochina.cgs.gov.cn T EHLET ,2013,40(5)



5540 % 55 5 ) KT g A L R A I BV 3 4 S T R R AR B B AL 1591
i1
J¥ 5 FE G oD R TR 5 8 **S/%o R AR VERERU
43 TWI11 BE-FE-HUH BED 6.4 fi] 7R 335 [20]
44 CBLNO1 W LT 2 A [7]
45 CBLNO3 (RS A 15 A [7]
46 CBLNO4 RS SERRA 1.7 A [7]
47 CBLNO06 W SERRA 0.8 A [7]
48 CBLNO7 (A SERRA 0.6 AN [7]
49 CBLNO8 (RS SERRA 12 BN [7]
50 CBLN09 [ e SR 14 AR [7]
51 CBLN10 [/ a R 26 AR [7]
52 CBLNI11 [ e TR 1.8 AR [7]
53 CBLN12 [ e ST 12 A [7]
54 CBLNI13 [ e I 23 A [71
55 CBLN14 W N 43 WA [7]
56 CBLNI15 W N 3.8 WA [7]
57 CBLN16 R Jr B 25 WA [7]
58 CBLN17 Wk Jr B 1.8 BN [7]
59 CBLN18 R R 25 WA [7]
60 CBLN19 [ s TR 32 A [7]
61 CBLN20 (A JIHH 1.6 AR [7]
62 CBLN21 WEH PN EE 45 AR [7]
63 CBLN22 WEH PN EE 6 IR (71
64 CBLN23 WEH PN EE 38 AR [7]
65 CBLN24 (A JIH 29 AR [7]
66 CBLN25 Wk ig/3 34 EiEN [7]
67 CBLN26 YR TR 2.8 HIAES [7
68 CBLN27 AR T PORRAT 3.6 EiEN [7]
69 CBLN28 AT PRI 6.8 EiEN [7]
70 CBLN29 B BHERE A -1.2 HIAK [7]
71 CBLN30 BaBHEN BT 0.8 AR [7]
72 CBLN31 A RHER WA 24 AR (7

TE L AR SCHCH iy v [l 3 B 2 B 7 IR AT S [ oz 3R SE R 2 00T

2ipb FIME N 38113, B ABEER A 2 MR ke A
i 2Pb/2Pb FHIME N 18.122;2Pb/*Pb T HI{H N
15.300;*Pb/>Pb “F-¥IME R 37.501(F 2), EHFAL
F s L (D 10) 28 BRD A g
SOEARTE A LS b I, Ba AR A T
BB R B U Sk s 0 R AR

6 WA R K45 iE
5255 1 BF 91 R 5 B0 58 14 65 4 PEBF 5

SERFRW BN SR RG22 U8 T B 7 3 K i A 1 it
LR EZER B FIRT  t 24 2R @0 IR (050 B 1
FHEYE BN, AR Z B SAE i a 2RRACE RS
F2 Aty DL K 55 0 B v R A B S
K5 BRI BEE, A EEHESTIR
(236+0.5)Ma (28 =1 “Ar—"Ar AR E) B EK
IREW IR (23843)Ma (4 =B “Ar—"Ar I R %)
BEY - K (215+2.8)Ma (& = B “Ar—YAr [Al ]
F5) W EEYIR (21418)Ma (A 1B A1 Bl — 45 [H)
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Fig.6 Histogram of sulfur isotopic compositions of typical deposits on the western slope of the

southern section of the Da Hinggan Mountains
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AR AL P [ D 3 ASTR] 7 R D5 5 MIAS [R] 4 J5i 174 e
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Table 2 Lead isotope compositions of typical deposits on the western slope of the southern

section of the Da Hinggan Mountains

T HREK S PR % 2%6pp 2P 27pb/*MPh 2%ph2MPh FEbkR
JL-1 18.468 15518 38.420 AL
JL-64 18.398 15.489 38.053 EN'S
JL-65 VEYsiti e ey 18.355 15.486 38.018 EN'S
JL-12 18.470 15.500 38.112 FNe
JL-14 18.370 15.520 38.053 AL
JL9 18.101 15.486 37.903 A
JL20 17.987 15.467 37.762 A
JL54 KA 18.143 15512 37.830 EN'S
JL59 18.178 15.504 37.865 EN'S
JL60 18.199 15.495 37.852 AL

S JL30 S 18.219 15.479 37.853 A
JL34-2 18.236 15.511 37.952 AL
JL30 - 18.238 15.508 37.925 AL
JL34-2 18.214 15.487 37.844 AL
JL34-2 - 18.220 15.497 37.902 AL
JL30 18.228 15.492 37.896 'S
JL30 18.210 15471 37.821 A
JL34-2 18.204 15473 37.814 AL
JL37 - 18.217 15515 37.998 A
JL70-1 18.172 15.479 37.808 A
JL73 18.252 15.497 37.917 FN'e
JL77 18.206 15.469 37.823 AL

CG23-1 18.240 15.495 37.922 A
CG32 18.288 15.534 37.988 EN'S
CG46-1 NEER™ 18.255 15.504 37.919 EN'S
CG52 18.238 15.551 38.113 A
CG53 18.430 15.691 38.460 'S
CG20 18.260 15.495 37.884 AL
CG21 WA 18.255 15.504 37.921 EN'S
CG33 18.303 15.508 37.991 AL
CG14 N 18.323 15.530 38.160 EN'S
CG17 WS 18.413 15.544 38.198 'S
T CG2 17.949 15518 38.165 A
CG6 RN 18.221 15.485 37.875 EN'S
CG7 18.287 15.515 38.042 A3
CG6 - 18.333 15.484 38.052 EN'S

FrYE

CG8 18.433 15.499 38.147 A3
CG2 18.335 15512 38.120 A
CG5 18.246 15.500 37.991 EN'S
CG6 . 18.381 15.523 38.108 EN'S
CG8 18.529 15.529 38.085 EN'S
CG3 18.172 15.465 37.831 EN'S
CG7 18.220 15.488 37.961 AL
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2k 2
W IRA#K FASS W% 2ph2%ph 27ph/2ph 208pp2ph BRI
TWI1 18.316 15.499 37.954 [20]
TW4 18.295 15.479 37.899 [20]
TW7 U 18.190 15.391 37.693 [20]
TWS HH 18.415 15.585 38.161 [20]
TW9 18.187 15.393 37.705 [20]
TWI1 18.415 15.593 38211 [20]
TW7 18.187 15.385 37.672 [20]
TWS 18.174 15.384 37.673 [20]
TW9 N=2'n 18.198 15.409 37.755 [20]
TW10 18.431 15.602 38213 [20]
TWI1 18.317 15.500 37.962 [20]
TW4 18.258 15.454 37.842 [20]
TW7 G2 18.297 15.480 37.898 [20]
TWI1 18.427 15.594 38.191 [20]
BRI ik TWS 18.153 15.370 37.673 [20]
TW9 18.181 15.387 37.689 [20]
TW10 | 18.174 15.379 37.653 [20]
TW2 A 18.281 15.470 37.874 [20]
TW3 18.293 15.484 37.909 [20]
TW5 18.291 15.478 37.896 [20]
AR3 18.366 15.535 38.092 [20]
AR5 18.348 15.541 38.095 [20]
AR6 18.349 15.516 38.035 [20]
AR7 B 18.325 15.510 37.997 [20]
AR28 18.320 15.505 37.983 [20]
AR33 18.333 15.515 38.010 [20]
AR48 18.370 15.578 38217 [20]
ARI1 . . 18.297 15.500 37.946 [20]
AR12 R 18.440 15.510 38.037 [20]
CBLQ09 ST 18.495 15.703 38.103 [71
CBLQ10 18.501 15.716 38.122 [71
EEEN v CBLQI3 _ s . 18.124 15301 37.502 71
CBLQI2 AR R 18.120 15.298 37.500 [7]
CBLQI1 PRI I oA 17.996 15.278 37.498 [71

LE AR SCECE i A% Mk b 5t B F 52 5 20 A7 U i F 52 v 0 2347

WA R U IE IR RS AR AL T RRIR L A
i, W JRRY 25 B R, Ao b Y R A BB R |
L v A A B R BB B R R PR
Ve SR T e A SR R B AR bk 2 o Bkt
ERUETIR AR R AR BB PR A I ) A A
PRE, A DXL AT AR BL A R e T e e AR Al AR
Pra R A TR A, TG PR N SME il 1
TETHE SRR WA R A TR  7E
TR 7R R I I Tk A DX PRl /D i R R b

W7 35 48 e 30 3 (0 25 0 s8I 7 1) ) 1 T
BRI Pt R AR AR T A K R
B AR AP R SR A P R
LR AR KR X
S ARRT N, HEE E BT R A R R A
BEB IR | R A R TR NI S 4R B
ST R T & R L % 4 R (L)
0, FLES MR % o R A LR 16 FE A K%
GARALEE KR4 Be U I B H b 3 (2 6 b 7E HE LR
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Characteristics and metallogenic regularities of ore deposits on the western
slope of the southern section of the Da Hinggan Mountains metallogenic belt

ZHANG Wan—Yi"?, NIE Feng—Jun’, LIU Shu—wen’,
ZUO Li—Yan’, SHAN Liang’, YAO Xiao—Feng’

(1.School of Earth and Space Sciences, Peking University, Beijing 100871, China; 2.Development Research Center, China Geological Survey,
Beijing 100037, China; 3.Institute of Mineral Resources, CAGS, Beijing 100037, China)

Abstract: Located in Chagan Obo—Aououte—Chaobuleng area along the southern edge of the Siberian plate, the
study area on the western slope of the southern section of the Da Hinggan Mountains metallogenic belt (northern
Dong Ujimqin Banner of Inner Mongolia ) is controlled by multiple subduction, collision and connection of
North China platform, and characterized by widely exposed Paleozoic volcanic —sedimentary rocks, complex
structures, all kinds of intense magmatic activities, and widespread ore deposits and ore spots. The study area has
special favorable geological structure and setting for mineralization. On the basis of geological survey, the authors
studied geological features of ore deposits and genesis of typical deposits, and summarized metallogenic regularities
of this area. The results show that there are many kinds of ore deposits such as iron, silver, copper, lead, zinc,
gold, and molybdenum. The & ™S values of typical deposits vary from +1%o to +8.6%0. The sulfur isotope
compositions show different sources. The **Pb/**Pb, *"Pb/**Pb and **Pb/**Pb ratios of different samples vary in
ranges of 17.949~18.529, 15.370~15.691 and 37.653~38.460, respectively. The lead isotope compositions indicate
that the sources of lead were wall rocks and granites. The main types of ore deposits were skarn deposits and
medium —low temperature hydrothermal deposits, which were significantly affected by formation, structure and
magma. In general, the wall rocks of metal deposits were Ordovician, Devonian and Carboniferous volcanic —
sedimentary rocks. Skarn deposits were formed near the contact zone between the carbonate and granite, while
medium—low temperature hydrothermal deposits were formed in argillite and sandstone without carbonate. NE—
and N'W —trending faults were important ore channels or places for ore storage. The regional ore deposits in the
study area were formed in three periods, i.e. Hercynian, Indosinian and Yanshanian. They were closely related to
granite intrusions in temporal and spatial distribution.

Key words:copper lead zinc ores; iron ores; metallogenic regularities; sulfur and lead isotope; Da Hinggan

Mountains; Inner Mongolia
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