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Abstract

The central-western Inner Mongolia area, located in the western section of the northern margin of the North China Craton, is
one of the most important gold metallogenic provinces in North China. The gold deposits and prospects hosted by low-grade metamor-
phic rocks are widely distributed in two parallel EW-trending Proterozoic rift belts, i.e., the Bayan Obo belt in the north, and the
Chaiertaishan belt in the south. Up till now, twenty-three ore deposits and prospects have been discovered, of which Changshanhao,
Zhulazaga and Saiyinwusu are the largest ones. Gold mineralization occurs in Proterozoic carbonaceous sandstone, siltstone, carbona-
ceous phyllite, phyllite, slate and schist in the stratoid layer, stratiform, stockwork and veinlike forms. All these gold deposits are
characterized by shallow burial, large-size, simple composition and easy mining. Systematic geological investigations indicate that wall
rocks of these deposits and prospects vary from place to place, but most of them show an intimate spatial-temporal relation with the
Caledonian ductile-brittle fracture zone and the Hercynian intrusive dyke swarm. Geometry of individual ore bodies is mainly con-
trolled by interstratified fracture zones. All the geological features of the gold deposits hosted by low-grade metamorphic rocks in cen-
tral-western Inner Mongolia are similar to features of the Muruntau gold deposit in Uzbekistan. The relationship between the regional
crustal evolution and gold metallogeny can be summarized as follows: (D Middle Proterozoic stage: tectono-magmatism caused by the

intense rifting occurring within the Early Precambrian continent or along its margin resulted in the spatial preparation of gold and
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other ore-forming materials and formed a number of gold source beds and protores along certain strata; @ Early Paleozoic stage: a
number of gold prospects were formed by regional metamorphism and its related hydrothermal event caused by regional tectonic move-
ment and magmatic intrusion, with middle- to large-sized gold deposits of this stage also identified; @ Late Paleozoic stage: gold de-
posits with economic significance are considered to have been caused by the re-working of the early formed deep-rooted faults and its
related Hercynian mafic to felsic magmatism. The extensional faulting and high alkaline magmatism might have played the key role
during the formation of the ore deposits. Geological and geochemical features of the gold deposit hosted by the low-grade metamorphic
rocks occurring in central-western Inner Mongolia have aroused much attention among geologists both in China and abroad. An inte-
grated analysis of the geological setting and geological and geochemical features of these deposits and their related intrusive rocks will
greatly upgrade the understanding of the ore-forming processes of the gold deposits and prospects hosted by low-grade metamorphic
rocks in central-western Inner Mongolia. Meanwhile, the genetic model and mineral exploration criteria of these deposits and

prospects can also be used during the comprehensive evaluation of the concealed gold deposits hosted by low-grade metamorphic rocks

in central-western Inner Mongolia and its neighboring areas.

Key words: geology, gold deposit, low-grade metamorphic rocks, geological feature, spatial-temporal distribution, ore-forming

process, central-western Inner Mongolia
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Fig. 1 Simplified geological map showing the distribution of important metallic deposits and prospects in central-western Inner
Mongolia (modified from Hu et al. , 2008 and Huang et al. , 2002)
1—Quaternary; 2—Low-grade metamorphic rocks of Middle Proterozoic Bayan Obo Group; 3—Low-grade metamorphic rocks of Middle Protero-

zoic Chaiertai Group; 4—High-grade metamorphic rocks of Archean Wulashan Group; 5—Paleozoic ophiolite; 6—Measured deep-rooted fault; 7—

Inferred deep-rooted fault; 8—Copper, lead and zinc deposit; 9—Iron-niobium-REE deposit; 10—Gold deposit and prospect hosted by

lowgrade metamorphic rocks; 11—Gold deposit and prospect related to intrusive rocks; 12—Township of Sumt; 13—City or banner (county)
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Table 1 Basic geological features of Changshanhao, Carlin and Muruntau types gold deposits
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Fig. 2 Sketch geological map of the Zhulazaga gold deposit (modified from Jiang et al. , 2005)
Middle Proterozoic Agulugou Formation: 1—Meta-sandstone, siltstone and limestone of No.2 lithologic section; 2—Calcareous sandstone and silt-
stone; 3— Various intrusive dykes (D Granitoid aplite; @ Diorite porphyrite; & Camptovogesite) ; 4—Gold-bearing alteration zone; 5—Ore
body; 6—Fault; 7—Attitude of strata; 8 —Ore zone and its serial number
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Fig.3 No. P018 geological exploration section of the Zhulazaga gold deposit (modified from Jiang et al. , 2005)

1—Meta-sandstone and siltstone; 2—Diorite porphyrite dyke; 3—Ore body; 4—Gold-bearing alteration zone; 5—Unaltered rock;
6—Inferred geological boundary; 7-Drill hole and its serial number
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Fig. 4 Sketch geological map of the Changshanhao gold deposit (modified from Geological Party of Ningxia Nuclear
Industry, 20059)
A. Eastern ore district; B. Western ore district. 1—Quaternary; 2~6—Low-grade metamorphic rocks of Middle Proterozoic Agulugou Formation

(2—Meta-siltstone; 3—Phyllite; 4—Graywacke; 5—Conglomerate; 6—Limestone) ; 7—Mafic and Felsic intrusive dyke; 8—Measured and
inferred fault; 9—Ore body (or mineralized zone)
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Fig. 5 No. 1000E geological exploration section of the
eastern ore district in Changshanhao
1—Middle Proterozoic phyllite; 2—Middle Proterozoic meta-sand-
stone; 3—Lamprophyre; 4—Diorite porphyrite; 5—Ore body; 6—
Boundary between oxidized and sulfide ore zones; 7—Drill hole

and its serial number; 8—Unclassified stratigraphic unit
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TP RS R FEE0R , A 49.26.27.28 fil 32 5k
M. &EETEK)H2RAMBEERTE L &4k
FERAEMBERESTD, KR SMIEARN R RS 4
ZIRH R R R TR . BT R ERTEIE R 80
~500 m, FHME 350 m; FEEH 0.5~8 m, FIME 2.5 m;
RHEBRH 200~450 m, FEIEN 288 m, FIH # (XFK 203 5
BRBE) B TR R 2 3G 10 5 o, AL BEAL B 1 000 m. FER
THHA 9 &5, 2 5 S S ER U R AR R G
AL L BT 2 BCR SR RS ERAE L SRR
WA R ETA 7, ™= B AL T 75 R RS2 i 2
Wi, BT ERKEN 3~250 m, FHMEN 150 m; 5
BEH 0.5~50 m, FH{E N 35 m; EHEHERN 20~120 m, ¥
BIH 85 m, FERKMWE, EETHETRNTRYEAETS
EEASHRAEMEET HEMRSENE R TRAR
Th. SadREIEST KR8, REED RIS K8

BRI A R AR AB ST KU 8, HR B R
ER—-BRBEENMEEE., BT RRBHER#E B
4L SR A ABRER L, Hh b 5 &0 L R F NS
AR T W AR LIRS R 2 P28, B4R (LA
FAaR, AR A FERRE JLEA ST BT H
Re AR AZBMEBRATANR, €S8R (4~18) X
1070, FHHE N 8 1075, MHZ T, FAMY HFEHTE
W HESE R B A RS BEY  NEY EHEY .
A AR SRA B BNFEaTAR, &5 bE
HK(2~15) X 1076, F-H3{E 6 X 1076, B g5 1 732X 1075,

Hore G XHE LHY KT AT A EARR
B2, BEBHCYAY Ar RN R B RER R (249 5)
Ma, 5 K6 B PR S B CA- P Ar R ZRERER WS
(Nie et al. ,2002) . HEBESE K S SV HFALEFIHZE
MAmAERURBHSSSREV MERES LA LA
KEB, XEEHAN, BELHEST REBHERPHE AR
Y, B e R B, R R LA R K R, B
B B AR R AR & £ R AL

4 RIFEE LS 2 e 1E A

L5735 B 58 W7 30 55 5 BROR B A (Kyzulkum) ¥ 3R 4 10 2
BESTREMATEE N HHERKNEST K, KRS
AT 5100 ¢, FHHAH 3 X 106 (Morelli et al. , 2007;
Drew et al. ,1996), &F L EEAZERF- B REHAM
R AN EBERLERSE A SHRE EKE
FEBA R (K) BA BTN R X F, B 20t -
Ml R R R AR -SR-S RN R AN B R
B XBRENMIER S KA RBILE TR ME, BT
EBE A AT B 43518 287~ 255 Ma. 277 ~239 Ma Hi 277~
274 Ma(Kempe et al. ,2001), #A 21 2R, —BF 2
HENFHEBER-SNYE-SRME BN &9 A T ER
MBS HET T HERIE , TR EBE ST 515 (287.5+ 1.7)Ma
F1(279 + 18) Ma(Morelii et al. ,2007 ; Kempe et al. ,2001), #
W R R B AR, R AT 45 & Al SR R BRI TR,
TarEE AN, BEEST IKNRTERSBIER A%
HRIESHA XK, B B0 Y BT REK B 188 (Morelli et al. ,
2007;Drew et al. ,1996), 5 LR INRMK , WEHREARE
B REST KEZERASEB)FESR BV Z R
KR EAKT ST BN B AN BN S TSR
o Y KRMRAN S, RSy RSB BAERER
FEAEATAA] SR N B % (Kempe et al. ,2001)
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FIRBIILIE 3 LIRS &7 K P oo i i R R
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Fig. 6 Sketch geological map of the Saiyinwusu gold deposit (modified from Zhang et al. , 2007)
1—Quaternary; 2—Sedimentary rocks of Carboniferous Baoligemiao Formation; 3~ 6—Low-grade metamorphic rocks of Middle Proterozoic

Bayan Obo Group (3—Bilute Formation; 4—Halahuogete Formation; 5—]Jianshan Formation; 6—Dulahala Formation); 7—Metamorphic rocks of
Archean Wulashan Group; 8—Hercynian granitoid intrusive dyke; 9—Hercynian diorite dyke; 10—Kimberlite dyke; 11—Normal fault;
12—Thrust fault; 13—Unconformity; 14—Gold ore district {zone, dyke) and its serial number
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Fig. 7 Simplified geological exploration section of the Saiyinwusu gold deposit (modified from Zhang et al. , 2007)
1—Location of drill hole; 2—Measured ore body and its serial number; 3—Inferred ore body



E20% H1H

BRFES . AN RIE RS AT B a0 R E ST a7 67
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B FUE AR B AMED R W2 0 i fe S FAE R
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%,1991), Rt r-ga A RaT R R A B B AL FE P B
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K @R LB A FAE S R B E (WEE T AR KR
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etal., 1999; F2%,1991; FH%,1989),
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H5%,2002; N5 B IR X R ™5, 1991; EH%,1989),
TR R RN MG R O 5 R G R, &
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TER IR RIS, K BB YR & KA R 4H 51
HABER MR MM SE, B2 W BB S BURT ¥ B WA
RFREFIYONE ; B, TSP R RS b B, M5 M K L 5 % 7
AR 3 B ) A LTS TRER Y R, T R & B8
RS, BERRME, BT LA 2 FHERERE,
UURRYy i R BE SR A5 N 28 R4 A A6 3 1 3l LA RO 3R
B pH M B, AT SRR AN S8, - R R T

RS R (R RES,20052) s W G BE/REM
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AR AT IR TR AL, AL h & Gl S S AR
R AR SR 52 A 22 35 U ARF b Ll 408 Ao e £ T, o DA -
FH G- AR IS SRy EL, Fk R E X 250 ~300 km
(B RFE%,2005b) o 52758 iy ST AR ALRE & Z WA
FRE S MR EEA S B RBRENO S
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AR RIS, T ERERNE LR R b,
R AHFBRAB R BB RAR LY B BNE . 3245 B M2 “ R
FE" 1 RGBT 3 , 52 () B CO,CH, N, S\ As.
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Fig. 8 Schematic diagram showing the formation processes of the gold deposits and prospects hosted by low-grade metamorphic

rocks in central-western Inner Mongolia
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