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Fig.1 Distribution map of alteration zone in the Shangdajing Mo deposit of Inner Mongolia ( modified from Zeng et al. ,2009)
1 -SBIUAR;2 - EARGEARD A3 - EORD Geil vi KT ;4 - LR BES ;S5 - BER T IAER & 36 - IBBEA 7 - BEA T $A07 R ;8 - Y
BEL BB 59 - TR BGE R ;10 - BEA R AG ARG 11 - AR HAL 12 - bk
1 — Quaternary ;2 — Upper Carboniferous Batu Formation ;3 — Upper Jurassic Manketou Ebo Formation ;4 — granite porphyry;5 — porphyritic adamellite;
6 — rhyolite porphyry;7 — porphyry copper — molybdenum deposit;8 — lead — zinc polymetallic deposit;9 — prospecting area; 10 — area of porphyry

copper — molybdenum deposit;11 — village and its location ;12 — mountain

R 1 Al LAEW, S0, & &~ 25. 06% ~ 21.50% ,#J{H 20.10% ;FeO & 24.14% ~29.89% ,
28.05% , ¥4 {H M 26. 54% ; Al, O, Ky 18. 13% ~ YIME A 26.91% ;MO 4 10.63% ~16.01% ,PJ{H K
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Fig.2 Microphotographs of chlorites from the Shangdajing deposit
a — AT A FHRA b e - PARGIUT 5 d - IEZSRICHA e f - B HU A5 Chl - 218 475 Quz — A1 3% Bt — SR B Mo — WE4HD™ s Ser — S = B
Cop — BRI s Py - HEKD; Kis - K7

a — hand specimen of molybdenum ore;b, ¢ — plane — polarized light image; d — orthogonal polarized light image; e, f — backscattered electron image;

Chl - chlorite ; Qtz — quartz ; Bt — biotite ; Mo — molybdenite ; Ser — sericite ; Cep — chalcopyrite ; Py — pyrite ; Kfs — potassium feldspar
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Table 1 Chemical composition ( %) of chlorites from the Shangdajing deposit

Bl W55 MgO FeO MnO ALO, Si0, Total
1 12.02 28.36 0.78 20.66 25.84 87.66
2 14.48 26.15 0.54 20.59 26.77 88.53
3 15.61 25.35 0.68 20.53 27.26 89.43
03 4 12.88 26.63 0.7 20.61 25.82 86. 64
5 15.16 24.14 0.51 2011 26.59 86.51
6 13.22 26.73 0.66 20.38 26.02 87.01
1 14.35 25.99 0.81 20.52 26.52 88.19
2 12.77 27.02 0.68 20.59 26.33 87.39
3 15.68 25.26 0.56 18.77 27.55 87.82
4 15.5 25.05 0.51 18.87 27.92 87.85
6302
5 16.01 24.38 0.48 18.13 28.05 87.05
6 11.41 29.62 0.69 20.03 25.85 87.6
7 10.63 29.09 0.7 21.5 25.06 86.98
8 12.34 28.13 0.71 20.78 26.22 88.18
1 12.21 29.89 0.58 18.81 27.12 88.61
2 13.32 27.34 0.6 20.56 26.95 88.77
0309 3 11.35 28.69 0.65 20.68 25.32 86. 69
4 12 28.76 0.66 20.01 26.72 88.15
1 13.59 25.86 0.62 20.39 26.65 87.11
2 12.99 27.62 0.56 20.29 26.08 87.54
6703 3 12.91 27.26 0.65 20.06 26.53 87.41
4 13.3 26.74 0.63 18.84 26.34 85.85
5 15.21 24.89 0.2 20.67 26.92 87.89

B FHRE RS JXA - 8100, I K 20 kV, U 10 nA SRBFE £ 2 pm;Na Ca V Cr.Ti P S0 E i

Sifz

=]

K2 EIHVAKFREAITENEFHRFEE(L14 4 O FFAEE)

Table 2 Atom number of elements and characteristic values of chlorites from the Shangdajing deposit ( based on 14 oxygen atoms)

AR TG T R, R A

B 52 0 MgO FeO MnO Al, O, Sio, ALY AV Fe/(Fe + Mg) 1(°C)
1 1.93 2.56 0.07 2.63 2.79 1.21 1.41 0.57 328
2 2.27 2.3 0.05 2.55 2.82 1.18 1.37 0.5 318
3 2.41 2.19 0.06 2.5 2.82 1.18 1.33 0.48 318

203 4 2.08 2.41 0.06 2.63 2.79 1.21 1.42 0.54 328
5 2.41 2.15 0.05 2.53 2.84 1.16 1.36 0.47 312
6 2.12 2.41 0.06 2.58 2.8 1.2 1.38 0.53 324
1 2.26 2.29 0.07 2.55 2.8 1.2 1.35 0.5 324
2 2.05 2.43 0.06 2.61 2.83 1.17 1.44 0.54 315
3 2.46 2.22 0.05 2.33 2.9 1.1 1.23 0.47 292
4 2.44 2.21 0.05 2.34 2.94 1.06 1.29 0.48 279

6302
5 2.53 2.16 0.04 2.26 2.97 1.03 1.24 0.46 270
6 1.84 2.69 0.06 2.56 2.8 1.2 1.36 0.59 324
7 1.73 2.66 0.06 2.77 2.74 1.26 1.51 0.61 344
8 1.97 2.51 0.06 2.62 2.8 1.2 1.42 0.56 324
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Continued Table 2
B HIE=E= MgO FeO MnO Al 04 Sio, AV AV Fe/(Fe + Mg) 1(C)
1 1.95 2.68 0.05 2.38 2.91 1.09 1.29 0.58 289
2 2.1 2.41 0.05 2.56 2.85 1.15 1.4 0.54 308
6505
3 1.85 2.62 0.06 2.67 2.77 1.23 1.44 0.59 334
4 1.92 2.58 0.06 2.53 2.87 1.13 1.4 0.57 302
1 2.17 2.32 0.06 2.57 2.86 1.14 1.43 0.52 305
2 2.08 2.49 0.05 2.57 2.81 1.19 1.38 0.54 321
6703 3 2.07 2.45 0.06 2.55 2.86 1.14 1.4 0.54 305
4 2.17 2.44 0.06 2.43 2.88 1.12 1.3 0.53 299
5 2.38 2.19 0.02 2.56 2.83 1.17 1.39 0.48 315
1.00 Fe/(Fe + Mg) = - 0. 4228Si + 1. 7301 (R® =
s | wawe |G 0.2836) ; 55 AL SIF W 7, e A0l Fe//(Fe
. 060} e +Mg) =0.4228Si +0.0388(R* =0.2836), [iR%
. FA) e Fe b5 Mg 0B BB 508 1251 %
paier | K8 wsons He T ARME (i 75 L2 5 ALY B Si( Kranidiotis and
020t BREE | BHRRE [ REE MaclLean, 1987 ; Xie et al. ,1997)

0 : ! : : : : :
2.00 2.20 2.40 2.60 2.80 3.00 3.20 3.40 3.60 3.80 4.00
NUES /¢

B3 ZiRAH ¥4 2EE (KE Foster,1962)
Classification of chlorites ( base diagram after
Foster,1962)

Fig. 3

3.1 ZoRAM AN AIMERK (Fe + Mg) HXER

AT ALY AR SE S R I (6] 4a) BoR, —H &
PEIF Y IE A R A0 ALY =0.951 ALY
+0.2665(R* =0.6098) , W 7E A1V X} Si JH 1%
Bod b WS %28 T AV e ARG B B X Mg B
Fe (B (BE7E4,2010) . 4 Xie et al. (1997),4
ALY AN LRI S R IEIT 1 1 I SRR A DU A L
KA RSEEIN A RIS, Bk ALY A ALY LR G &R
KEWH, AR X G A Al 5 Si 88 T 458
DA A 750 4

ALY (Fe + Mg) M X X R B ([ 4b) @R,
(Fe + Mg) 5 AI" B2 MR, AR (Fe +
Mg) = —1.0617A1"" +6.002(R* =0.9454) ix 5 Al"
Fl Fe Mg (5 45 [RIRE A /N THA 23 0] L 38 OIH A 1
SEBRE LR ARAT Y o
3.2 SifAIV 5 Fe/(Fe + Mg) X & K Fe 1 Mg 3%

M Si Fl Fe/ (Fe + Mg) (YAHICC R E (& 4¢) LA
Je A1Vl Fe/ (Fe + Mg) BYMISEI R IE (1 4d) AT LU
BB SRR IR ILGIC R R PEA KR

M Fe Fl Mg RYFHC R E (K 4e) T Y, Fe
5 Mg 2HEH 5 A R, et A Fe =
—0.7483 Mg +4.0078 , fH R4 R 5535 0.9272, 3%
HHZR A TR B b 3R A 1 & Fe FI Mg 1)
BRI
3.3 Al/(Al+ Mg+ Fe)#1 Mg/ (Fe + Mg) X%

MR Laird (1988) , AL/ (Al + Mg + Fe) - Mg/
(Fe + Mg) CRKIH T HIWER Ve A 0 ks, 851
DU BEE N B BUE I, gkl b AL/ (AL + Mg +
Fe) HOAE—fHBAR (/N T 0. 35) , M 24 BlA e Bis
2 B 8w (R T 0.35) 5 7 AR A T Y
Mg/ (Fe + Mg) LU B AR T 7= T35 Bk 1 o i) fid 15
1 &R H, AL/ (Al + Mg+ Fe) FL{E 5 0.33 ~
0.39,F-H4{E H 0. 36, B BF 97 IX 4% e £ i) B 5 B
BEREE A IR A, B LG4 24 s Mg/ (Fe
+Mg) FLfE A 0.39 ~0. 54, BI{H 2 0. 47 , FHXT M =5
KW gle 1 2L T 5 S, AV/(AL + Mg +
Fe) — Mg/ (Fe + Mg) XRE (& 4f) Brr, & Z[H
WA BAFRIAHICC &, X Al BE 5 S e A0 A 6] Bl
SRR O (BRAE,2010,; /N4 ,2014)

4 R I BALH
4.1 FRAFEKE
LRl Al FIE T i 2RI T, HA Al
S BA AR, SRS HAT Al i3 5 HOE
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Fig.4 Correlation diagrams of main cations in chlorites

Cathelineau and Nieva(1985) % T AV 5
T B SO I IE AR OG5 SR e A ) iR SO A
T SR R W AR DG, I R A5 R
FES ALY Z A e R

1(°C) =212 A1V +18 (1)
Cathelineau (1998 ) X B HAETT Ny .
1(°C) =321.98 A1V -61.92 (2)

MRIEAK(2) BTHEE S5 R, BE 5T X &k e A 1P
JIREE R 270 ~344°C (£ 1) ,FHy 312°C, k%
5 AR AN IR A 53 57 Z 0 W SR T 10 L EE 280
~420°C (XIA5E,2012) 22 AR, 45 Rl {5

2RUCAT I N — R BRSO AR, 52
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Characteristics of Chlorites in the Shangdajing Porphyry Mo Deposit, Inner Mongolia and Their
Metallogenic Implications

GE Xiangkun' ,JU Haiyu® ,ZHAO Fenghua’ ,FAN Guang' ,SUN Sichen’, AT Yujie'
(1. Beijing Research Institute of Uranium Geology ,Beijing 100029 ;2. China University of Mining & Technology ,Beijing 100083 ;
3. State Key Laboratory of Geological Processes and Mineral Resources,China University of Geosciences ,Beijing 100083 )

Abstract; The Shangdajing porphyry Mo deposit is a newly discovered deposit in the Xilamulun metallogenic belt. Chlorite is the main hydrothermal
alteration mineral genetically related to Mo mineralization in this district. Therefore , the analysis of the chemical composition of chlorite is helpful to deter-
mine the physical and chemical conditions of the mineralization process of the deposit. This work collected typical chlorite samples from the deposit,and u-
tilized rock and ore identification to study the chlorite in combination with electron probe microanalysis. The results show that chlorites in this deposit are
mainly iron — rich daphnite and a bit of brunsvigite , indicating they were formed in reducing environments. The main isomorphism substitutions in chlorites
are the replacements between Fe and Mg. The Mg/ ( Fe + Mg) ratios indicate that chlorites formed in mafic environments. According to the chlorite geother-
mometer , the chlorites formed at the temperatures of 270 ~344°C (312°C on average ) . The formation mechanisms of chlorite are mainly in two ways , name-
ly corrosion — crystallization and corrosion — migration — crystallization. The compositional characteristics of chlorite can reflect the characteristics of hydro-
thermal fluid to a certain extent,and chloritization can be used as a prospecting indicator for molybdenum mineralization in this area.

Key words: chlorites , chemical composition , electron microprobe , metallogenic implication , Shangdajing molybdenum deposit, Xilamulun metallogenic

belt, Inner Mongolia






