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Geology and ore fluid characteristics of the Bairendaba silver polymetallic
deposit in Inner Mongolia
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Abstract: The Bairendaba silver-polymetallic deposit is located in Keshiketeng County of Inner Mongolia, China.
The region is an important part of the metallogenic belt on the western slopes of the southern Da Hingan Mountains.
Proterozoic biotite plagiogneiss ( Baoyintu Formation) and Variscan quartz diorite outcrop in the district. Based on
vein cross-cutting relationships and ore structure, three mineralization stages can be recognized. These comprise ;

quartz-polymetallic sulfide stage, fluorite-hydromuscovite stage and calcite-sulfide stage. Arsenopyrite, pyrite, chalcopyrite,
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marcasite, pyrrhotite, sphalerite, galena and boulangerite are the main metal minerals, while the gangue minerals
are dominated by quartz, fluorite and calcite. Petrographic, microthermometric and LRM ( Laser Raman Micro-
probe ) results of fluid inclusions in quartz from stage 1 and fluorite from stage 2, show that from stages 1 to 2, the
ore-forming fluids pass from high-moderate temperature, CH,-rich fluid to low temperature water-rich fluids. The
salinity of the ore-forming fluids is low salinity. Pure CH,-fluid inclusions were found in quartz from stage 1, but
not in fluorite from stage 2. Integrating data on ore geology, regional mineralization background, distribution of
mineral deposits and fluid inclusion results, it is concluded that the Bairendaba silver-polymetallic deposit is a Yan-

shanian magmatism-related, structure-controlled and moderate-low temperature hydrothermal system. Sulfur isotope

composition suggests a deep source for ore-forming material.
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Fig. 1 Regional geological map of the Bairendaba silver polymetallic deposit in Inner Mongolia ( modified from No. 9 Institute of

Geology and Mineral Exploration of Inner Mongolia, 2003)®
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1—Quaternary ; 2— Upper Jurassic Manketou’ ebo Formation; 3—Lower Jurassic Wanbao Formation ; 4—Upper Permian Linxi Formation; 5—Lower Per-

mian Dashizhai Formation; 6—Upper Carboniferous Amushan Formation; 7—

Upper Carboniferous Benbatu Formation; 8—Lower Proterozoic Baoyintu

Formation; 9—FEarly Yanshanian granite porphyry; 10—Early Yanshanian granite; 11—Middle Hercynian quartz diorite; 12—fault
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Fig.2 Geological map of the Bairendaba silver polymetallic deposit in Inner Mongolia ( modified from No. 9 Institute of Geology and

Mineral Exploration of Inner Mongolia, 20039)
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1—ore body; 2—Quaternary ; 3—Baoyintu Formation; 4—Variscan quartz diorite; S—granite of late stage of Early Yanshanian period ; 6—granite

porphyry dyke; 7—plagioclase-hornblende dyke
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Fig.3 Geological section along No.9 exploration line in the Barendaba silver polymetallic deposit ( modified from No.9 Institute of
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1—Quaternary ; 2-—biotite plagiogneiss; 3—quartz diorite; 4—plagioclase-hornblende dyke; S—ore body; 6—location and serial number of drill hole
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Table 1 EPMA analyses of main metallic minerals
[T W S Pb As Sh Fe Zn Cu Co Ni Re Se Sn Te ey
Wishssm 21.07 40.58 0.13* 33.17 2.75 - 0.64* 0.72 - - - - - 99.04
NEEw 32.72 - - - 10.69 54.31 0.84* - .48 - 36" - - 99.4]
REEw 33.47 - - - 16.76 38.29 10.54 - .07 - - - - 99.13
BR-15
TR 52.75 - 0.09* - 46.50 0.59* - - - - - - - 99.93
#H 19.10 -  44.61 - 3468 - 0.44° - - - - 0.10" 0.09* 99.32
REER 32.68 - - - 10.17 56.57 - 0.02*% - - .14 - - 99.59
HRH 51.71 - 0.13* - 4545 - 0.95* 0.72° - - .14 - - 99.11
S 39.10 - - - 60.79 - - 0.66" 0.27* - - - - 100.82
BRD-8
kil 13.18 85.86  — - - - - - - 0.36" - 0.31*% - 99.71
W 34.23 - - - 2923 - 36.04 - - - - - - 99.50
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Fig. 4 Microphotograph of mineral assemblage
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a—meta-colloidal and pseudomorph marcasite( Ma) ; b—boulangerite( Bo) replacing sphalerite(Sp) ; c—euhedral arsenopyrite( Asp) and interstitial

chalcopyrite in sphalerite(Sp) ; d—chalcopyrite( Cp) assuming unmixing flaky texture of solid solution in sphalerite( Sp)
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Fig. 5 Microphotograph of fluid inclusions in the Barendaba silver polymetallic deposit
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a—aqueous-vapor fluid inclusion( AV type) in fluorite; b—pure CH, fluid inclusion( CH type) in quartz; ¢—CH,-rich fluid inclusion( AC type) in

quartz; d—pure CH, (CH type) and CH,-rich( AC type) fluid inclusions in quartz
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Table 3 Microthermometric analyses of AV and AC type fluid inclusions in quartz and fluorite
= A 2 e A : e 5 i o ] 3 A .
- —_ s ;;E/ii ¥ {j%fvalﬂ 111/;;":'15 (/k‘j';‘/c[zlﬂ EEYEE;( NaCl) ﬁ:E?/iZO( NaCl)
BR-16 W AV 10~15 178 ~253(11) 206 2.1~ -2.6(3) 3.50 ~4.30 4.00
BR-18 1 AC 15 ~20 225 ~312(13) 264 -2.2~-1.1(3) 1.90 ~3.70 2.50
BR-20 o AV 10 ~15 157 ~177(13) 167 -2.5~-3.2(5) 3.90 ~5.30 4.48
BRD-245 YL AV 10 ~20 196 ~283(8) 220 -3.5~-6.0(8) 5.70 ~9.20 7.40
BRD-232 £ AV 10 ~15 218 ~275(8) 236 -1.7~ -3.3(2) 2.90 ~5.41 4.15
BR-263 AT AV 5~15 162 ~235(4) 196 -2.0~ -3.9(3) 3.39 ~6.30 5.30
BR-253 WA AV 5~20 176 ~306 (7) 218 -2.7~-6.1(6) 4.49 ~9.34 6.45
BR-266 WA AV 10 ~ 15 152 ~ 184 (4) 160 -0.8~ -4.4(4) 1.40 ~7.02 3.64
BRD-235 VEE AC 15 ~30 197 ~343(9) 266 -2.9~-5.6(9) 4.80 ~8.68 6.20
BRD32  fi AV 10 207 ~282 (14) 245 -3.7~-3.9(2) 6.30 ~6.01 6.16
BR-57 P AC 10 ~40 228 ~284 (8) 256 -3.0~ -3.9(6) 4.96 ~6.30 5.77
BR-15 £ AV 10 ~15 209 ~287 (10) 237 -3.4~-4.3(3) 5.56 ~6.74 6.00
BR9 VaE 2 AV 10 ~ 15 255 ~296 (9) 266 -4.0~ -4.2(3) 6.45 ~6.59 6.50
BR-21 1 AV 15 215 ~266 (9) 243 -3.1~-3.4(3) 5.11 ~5.56 5.36
BR-7 Vag AC 10 ~40 187 ~332 (15) 294 -2.2~-4.0(3) 3.71 ~6.45 4.88

NaCleq( FTi /040, F[F) ;A g AC k13
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Fig. 6 LRM spectra of fluid inclusions in quartz and fluorite
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TR s f—fr 3 AC 2RI IAOK ERAH
a—aqueous phase of AV type fluid inclusion in fluorite; b—vapor phase of AV type fluid inclusion in fluorite; c—aqueous phase of AV type fluid inclusion in

fluorite ; d—CH type fluid inclusion in quartz; e—bubble phase of AC type fluid inclusion in quartz; f—aqueous phase of AC type fluid inclusion in quartz
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Fig. 7 Spatial relationship between Yanshanian intrusion and endogenetic deposit in central-southern Da Hinggan Mountains
T—E U A 52— )2 3—4 1 0 ~ 10 km Znh X 34— (OR) 55— P07 IR () i B LU AHCE AT BTRS | B A S5 B
(1994) 34 (JR) VRS NS A K HLE G )5 @

1—Yanshanian intrusion; 2—fault; 3— 0 ~ 10 km buffer area of the Yanshanian intrusive body; 4—mineral deposit (ore spot) ; S—location of mineral

deposit( ore spot) in this study; distribution of Yanshanian intrusion according to Inner Mongolia Bureau of Geology(1994) ; location of mineral deposit

according to Inner Mongolia Bureau of Geology®

PR A AL A (Tshihara, 1981) , HAT 5 9 A%
JEE A XA AT 391 9 50 A AL A, 1EL e 39
DA A4y 3, S PR T BE R 1 R AR K B
JRAIA G [ 4 405 B2 R AT

KT HE CH, R MRAEAR X 1 & & YAE , X
Forp CH, 9 A U5 Bt OB 1) TR S v A o 2k — 25 B
Fo CH, AT LAA LAF PIFP AT RER IR : (D BRI TR
BB ERIA, IR SR A B ] LU & CH, X 7E B

(R ERE 2 B R AL~ TS 0T, 1998 ), R Hh 45 dAL A4
Hh RS i X Rt I R P A Y CH, X
BER Wk B R CH, JZATRERY ;@ kA & R
R . KN B R — B ST
Ji DT A, He R R, A I AT BRI
(25 Ja R JEOAR e ) 7 52 Ji 0 e SR Sl R Wi il
PR P AR CH, iR

RAQIWET H IR P B R RS A 5 4518

VA 3L T 9 v AT LA 59 IE 4% (B AR T 45, 1994)
Saxena %5 (1988 ) i st X ELAT Bt BB 51 73 2L B 1 D5
I M 8 AT A4 L R bR PR L CH, Wy
F BRIk 90% ., A7 HERRIE L HL IR A CO, 1R
A BE AR CO,, M A CH, 3k 70% ~90%

© V155 EALCHLTT PR, 1905, NS ELAIK BB R,

(1) WEHTFFH B Z &m0 K2 — 52 i i
P B | 5 e L S0 R R S T B S A AR R A
?{&EL}_LAO

(2) B B 50 o s i IR B R



36 =

528 &

CH, Jips, WEh1 o b AR ARER BE S AR A, ™ 32
TR RIRIE BN o F2 T I AUt B IR, L 3
] REATAE i IR LA o

(3) & R A AT A 32 A8 s 422, NE [a]
DX 3o 3 7 o 8 L R R R AR B A [
il B B A, T NNW ORI EW Ji] B 5P R4 2 A
DX I 2 I 1

gt EANIMEFRANE TR T AR X
AR FRAZ R AT e A PR T A 8] B BAR S 8] A
FHRARIFARIR KA AR T RIFF R AW £
AR R oM PR P BRHF A R BRI
Fret g+ AL EHE, PEAF RS’k
MBI R MG A s, FERA RS
F R A EF a9 R AR Bh, £ — 3 5.

References

Guo Lijun, Ge Changbao, Feng Zhen, et al. 2004. The exploration
process and prospects of the Bairendaba Ag-Pb Polymetallic deposit
in eastern Xilin Hot, Inner Mongolia[ J].

chemical Exploration, 28 (5): 394 ~397, 401 (in Chinese with

Geophysical and Geo-

English absiract) .

Inner Mongolia Geological Bureau. 1994. Regional Geology of Inner Mon-
golial M. Beijing: Geological Publishing House(in Chinese).

Institute of Geochemistry of China Academy of Science. 1998. Advanced
Geochemistry[ M]. Beijing: Science Press.

Ishihara S.
Geol. , 75th Anniv, 458 ~484.

Lu Huanzhang, Fan Hongrui, Ni Pei, et al. 2004. Fluid Inclusion[ M].

1981. The granitoid series and mineralization [ J]. Econ.

Beijing: Science Press(in Chinese).

Saxena S K and Fei Y. 1988. Fluid mixture in the C-H-O system of high
pressure and high temperature[ J]. Geochim. Cosmochim. Acta,
52: 505 ~512.

Tian Shihong, Ding Tiping, Hou Zengqian, et al. 2005. REE and stable
isotope geochemistry of the Xiaotongguanshan copper deposit, Tong-
ling, Anhui[ J]. Geology in China, 32(4): 604 ~613(in Chinese
with English abstract) .

Xia Lingi and Cao Ronglong. 1990. Study on characteristics of fluid in
upper mantle of Xilong area, Zhejiang Province[ J]. Chinese Sci-
ence Bulletin, 35(11) ; 844 ~847 (in Chinese).

Zheng Fanshen, Cai Hongjun and Zhang Zhenfa. 2006. The discovery of
superlarge silver-lead-zinc deposits in airendaba and Veilasitulo,
Inner Mongolia, and its ore-prospecting significance[ J . Geophysi-
cal and Geochemical Exploration, 30(1) : 13 ~20, 25 (in Chinese
with English abstract) .

Bt Fh 32 5% STk

RNE, EEE T 0T, 55 2004, (N 52 B MO FEAR TR AR AR
e my W B IAGE FIRRLT]. WIS, 28(5) 1394
~397, 401.

FUGRTE JURHG R 55,5 2004, FEARZEIRIM]. U5 BbE ik

PSR, 1994, PSR HIE K Kkt Bz [ M. bt sk
hitAt:.

At , T3, T, 25, 2005, 2200 B /N B LR 0 PR A 0 2%
FRRE L R ERAL A [T ). PRI, 32(4) :604 ~613.
BRI, B o IR, 1990, WivL VG ZE X b s S i SR o (0], B

SR, 35(11) 1844 ~847.

TRBALY #2412 kiR, 2005, P52y A Gk Ak 307 R R R AR
YRR RIS BT RS AR ,30(1) ;13 ~20,25.

op R B BRI AEDEST . 1998, @ A BR fbF [ M. JUnt . Bh2E
Ji.



