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Fig .1

a. Two phase aqueous inclusions in garnet ; b. Daughter minerals-bearing liquid inclusions in diopside ; c¢. Fluid inclusions containing
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Photos of fluid inclusions under microscope

transparent and opaque daughter minerals in diopside ; d. Fluid inclusions containing cubic daughter minerals in garnet
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Table 1  Microther mometric determinations of fluid inclusions in garnet from Tongguanshan copper deposit
- t, C w( NaClyg) / %
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TL-10 L V-H 575 ~820(5) 623 37 ~ 41 .9(3) 40 .2
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Fig.2 SEM photos of fluid inclusions with daughter minerals in garnet ( Gar)

A group of fluid inclusions with daughter minerals ; b. Partly dissolved sylvite ( Syl) daughter minerals ; ¢. Fluid inclusions containing sphalerite
(Sp) daughter minerals ; d. Calcite ( Cal) and sphalerite ( Sp) daughter minerals in fluid inclusions ; e . Fluid inclusions containing chalcopyrite

(Cp) and indeterminate daughter minerals ( X) ; f. Siderite (Ser) crystal and sylvite ( Syl) daughter minerals in fluid inclusions


Administrator
图章


23k Fa3l W ERE . W I IR R a5 Y AR ZE R T Y IR R B Y 379
2000 7 900
] a b
1600 1 700 | cl
i Ca ] K
i 1200 # 500 ]
b i)
it o S = 7
800 ! Fe 300 _ Ca
m{ T N
] [ A/L A
i n 100 A
0 T e T T B ! ' 0 T T T T T T T T | —
0 1 2 3 4 5 6 1 8 9 10 0 1 2 3 4 5 6 7 8 9 10
S BV 0 F i B keV
2000 _
2000
q c 4 d
1600 1600
iy 1200 1 s 24 1200 7
= ] i = N Fe
=800 o = 500
wd o i ¢ 3
E s 400 - .S a
N ! Ca Fe fe Zn - S Fe Zn
0 o
T | — | R B D S E ] 0 -
o 1 2 3 4 5 6 T 8 9 10 0O 1 2 3 4 5 6 1 8§ 9 10
1 F fiE H/keV # it B /keV
3000 e 400 f
300 | Fe
2000 Ca
= 2 o]
» s w200
1000 1 )
100 - ca
R ) v
Si Mo °Fe cy zZn E .Ak
0 T T T T T T T 1 I 1 0 T T i T ' T Y f %f%
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
HF [k EikeV Hi f fit E/keV
K3 %EN Y RTThE S E

a. EUWAAKA ;b WA EL o INEED ; d. SR c e HIRA ; £ 2B (T AU RN REIE K LW R

Fig .3
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EDS spectra of daughter minerals and host mineral

a. Host mineral (garnet) ; b. Sylvite; c¢. Sphalerite ; d. Chalcopyrite ; e . Calcite ; f. Siderite ( Spectra of some s mall

daughter minerals are affected by the host mineral garnet)
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Fig.4 LRM spectrogram of fluid inclusions

a. Vapor phase in fluid inclusions of garnet; b. Brine phase in fluid inclusions of diopside ; c¢. Calcite daughter minerals

in fluid inclusions of diopside; d. Carbonate daughter minerals in fluid inclusions of garnet
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SEM EDS Study of Daughter Minerals of Fluid Inclusions in Garnet
and Diopside from Tongguanshan Copper Deposit

Xie Yulingl , Xu Jiuhua' , Yang Zhusen® , Meng Yiﬂsng2 , Xu Wenyiz, Qiu Shidong] and Wang Baohua'
(1 Civil & Environmental Engineering School , Beijing University of Science and Technology , Beijing 100083 , China ;
2 Institute of Mineral Resources, CAGS, Beijing 100037 , China)

Abstract

The Tongguanshan copper deposit in the Tongling ore belt is one of the typical skarn copper deposits . Lots
of research work has been done on this ore belt . This paper is focused on fluid inclusions in garnet and diopside .
Three types of fluid inclusions were recognized, namely two phase aqueous inclusions , multi-phase fluid inclu-
sions with daughter minerals and aqueous inclusions with no bubbles. Microthermometric measure ments were
performed by using Linkam THMS600 heating-freezing stage and XYD-1350 heating stage , and the results
show that the ore-forming fluids related to skarn were of high temperature (575 ~ 885 C) and high salinity
(13.4%~ 44.9% w( NaCly,) J. Through careful observation under microscope, many daughter minerals
comprising transparent ones and opaque ones were recognized in multi- phase fluid inclusions of garnet and diop-
side . With SEM/ EDS and LRM techniques , it is known that daughter minerals include sylvite , halite , spha-
lerite , clalcopyrite and carbonate . Sylvite daughter minerals are very extensively seen in garnet. The existence of
so many sylvite daughter minerals and other daughter minerals in fluid inclusions indicates high salinity and high
potassic concentration in ore-forming fluids . High potassic concentration in fluid inclusions coincides with K-rich
acid rock and K-silicate alteration that occur widely in this area. The daughter mineral association in garnet coin-
cides with the mineral asse mblage of the post-skarn ore-forming stage .

Key words : geoche mistry , SEM/ EDS, fluid inclusion, daughter mineral , K-rich fluid, skarn, Tongguan-

shan copper deposit



