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Preliminary study of Melt Inclusions and Fluid Inclusionsin Sn-W-Cu
bearing Tosham Mineralized | gneous body, Bhiwani District, Haryana

Sukh Chain Sharma and Pankaj K. Srivastava

Abstract: Melt Inclusions and four types of the fluid incloss have been found in the quartz crystals of the
quartz porphyry of the Tosham mineralized igneoadyb The petrographic study of the melt inclusiamsl
preliminary thermometric data has been generateoh the different fluid inclusions. From the preiinary
study it is inferred that hydrothermal solutionrésponsible for the Sn-W-Cu mineralization in tleaa The
presence of the silicate-melt inclusions in quatienocrysts of the quartz porphyry of the Toshadicats the
simultaneous trapping of magmatic fluids and siéceelt which further reveals the separation stafgthe
liquid phase from the melt. The presence g®DHCO, inclusions and their homogenization into the ligaid
vapor phase at nearly the same temperature indithédirect result of liquid immiscibility and tiog of
aqueous fluids.
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1. Introduction Cu mineralization at Balda, Degana and Tosham
(Bhattacharjee et al., 1993).
Study of melt and fluid inclusions, trapped in nrale The Tosham Igneous Complex (TIC) comprises

quartz of quartz porphyry and mineralized quartthe overall at least five granite plutons, whicte ar
veins of the Tosham mineralized granite body maptrusive in the meta-sediments of Delhi Supergroup
provides vital information regarding the chemistfy These igneous bodies show variable dimensions
evolved fluid, its PT condition, information regard  elliptical and/ or circular outcrop pattern of the
the evolution of silicate melts and coexisting dhii plutonic and volcanic igneous phases, exhibitimg ri
may gives an insight to the most critical stage wWhejje siructures. Except the Tosham all other igiseou
aqueous fluid gets separated from the parental @agiogies of the TIC are barren. Rhyolite and tuffs ar
responsible for the Sn-W-Cmineralization in the | i 1ocks present in the area, whereas the

Tosham rocks. For this study we have generated Sorﬁ'l%tonic phase comprises the coarse-grained granite

preliminary fluid inclusion data from the mineradd . . . i .
quartz veins and granite and melt inclusions from t biotite granite, and_quartz felds. Porphyry, k-tgler
Ig;]orphyry and breccias.

quartz phenocrysts of quartz porphyry of the Tosha Structural and faulted contacts of different rock

Igneous body. The aim of the present paper isdosfo | )
on different fluid inclusions and melt inclusionufid ~ UNits and the major fault zone acted as conducts of

in the mineralized quartz veins (MQV) and differendifférent rock units and the major fault zone acted
rocks varieties of the plutonic phase of the ToshaR@thways for the mineralizing solutions.
igneous body which through light on the fluid
characteristics and genetic relationship between ti2.2 Methods
hydrothermal fluid and host rock. The studied
inclusions occurred in the center and peripheral pa2.2.1 Mineralization and Post- magmatic alteragéfect
of the quartz phenocrysts.
Kochhar (1985) have suggested the porphyry type Cu

2. Material and methods and Sn mineralization in the area. The mineralized
quartz veins occurs in form of quartz-biotite- $udfe
2.1 Sudy area vein lets and small networks of quartz-cassiteréi

which are intrusive in the quartz feldspar porphyry
The present area (Tosham) forms a part of theyq mica granite. The rock varieties of the Tosham

Aravalli-Delhi .meta_llogenic. p_rovince iN jgneous body shows intense post magmatic
Northwestern India which host significant Sn-W anqudrothermal alterations effect, which varies in

intensity in different rock varieties. Mica granite
shows least effect of post magmatic alterationoffe

Sukh Chain Sharm&) and Pankaj K Srivastava whereas the acid volcanic (rhyolite), porphyritic
Department of Geology varieties of rocks in the area are highly affedigdhe
University of Jammu k-alteration. In the periphery of the mineralizadagz
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Table 1: Heating and Freezing data of the different indngypes of the Tosham granites and quartz veins.

Type of inclusions

MULTIPHASE
(Solid + Lig. + Gas)

Aqueous biphase

Carbonicinclusions

Melt
g inclusions
Td. . .
Rock type Halite Tem T.Mice Th % Tem Tmice  Thin°c Tuncoz Tucoz Temcanh  Tmice  Thin°C
Granite Coarse gr. 216.4- -369to -8.5to 408.3- -37.1to -83to 2955- -59.6t0 -3.0to - -10.3to 300.4 - -
granite 270.6 -37.4 -20.3 470.3 -38.9 -20.4 442.0 -60.5 +10.5 -18.6 460.3
K-fels- 205.0- -36.7t0 -105to 345.2- -36.2to -13.6to 280.0- -58.9t0 -2.0to - -8.1to0  306.0 - -
porphyry 245.0 -40.1 -21.4 446.1 -37.7 -19.1 467.0 -61.2 +13.0 -20.3 406.0
Q-fels- 201.3- -39.5to0 -10.8to 325.2- -36.8to -9.5to0 260.5- 60.0to -3.1to - -9.6to0 265.4 - -
porphyry 248.2 -40.2 -21.5 445.5 -39.2 -21.7 423.0 -61.8 +11.5 -21.2 402.0
Mineralized quartz 2155- -37.2to -95to 275.4- -38.1to -11.0to 236.6- -60to -44to +1.1to -9.8to 2753- -
veins 350.3 -40.6 -22.5 425.2 -40.3 -21.9 360.0 -62.9 +10.0 +5.1 -22.1 405.0
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sericitization, tourmalinization and muscovitizatio University. Only the petrographic study of the melt

effect has been observed. inclusions has been done till now however some
preliminary thermometric data of the different flui
2.2.2 Fluid inclusion Study inclusions types has been carried out (Table-1).

Based on the number of phases identified at roofh Results
temperature four types of inclusions are identified ) ) ) ) )
these are: Multiphase inclusions (Type 1), Aqueou¥ultiphase inclusions present in the mineralized
biphase (Type II), Aquo-Carbonic inclusions (Typeluartz veins containing halite and sylvite daughter
1), Melt inclusions (Type IV) in QVs and rock inclusions with little am_ount of Iquld. These are
varieties of the Tosham igneous body. r(_)unded_ to sub rounded in shgpe varies 10 to 25um i
The microthermometric measurements of th&Z€ (Fig.1a). Where as, in granite multiphase
different inclusion types are carried out on Linkaninclusions are rare and smaller in size containing
THMSG-600 Heating and Freezing stage at Jamnfiplite only solid phase Fig.1b.

Figurel(a-h). (&) Multiphase inclusions in the quartz of the gramitetaining the halite as solid phase and
rounded bubble b) Multiphase inclusion of the quartz veins whick &rger in size(c) Aqueous inclusions in
the granites(d) Aqueous inclusions in the QV¢ge) Aqua-carbonic inclusions @@-CG,) in the granite,
(f) Aqua carbonic inclusion sin the QVs, agd& h) Melt inclusions in the granite.
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The freezing study of these inclusions is done arlajuid—gas ratio is variable and liquid is alwaysna
salinity has been calculated by using the equation than vapour. The shape of the cavity is irregular,
freezing point depression given by Potter et @77). inclusions are smaller in size in granites and are
The first liquid appeared between -36.7 to —4@2° subrounded, larger in size in QVs (Fig.1lc & 1d in
(Tem) with final ice melting (Ty. ice) -8.5t0 -21.5T granites and QVs respectively). In the QVs, the
in the granites and between -37.2 to —4@6(Try) degree of fill ranges between 0.70 to 0.90, whemeas
with final ice melting (T4, ice) between -9.5 to —22.5° granite it ranges between 0.25-0.45.

C in the QVs. The salinity is between 12.28 to 83.6 In the freezing study first liquid appeared
in the granite and between 13.42 to 24.35 in QW& T between -36.2 to —39.Z (Tgy) in inclusions of the
dissolution temperature of halite (Thalite) ranges granitic rocks and between -38.1 to —40C3th QVs.
between 201.3 (quartz porphyry) to 270.6°C (mic®n further heating final ice melting (Tico) is noted
granite) and no sylvite has been found so farhm t between —-8.3 to —20.7€ in granitic rocks with
QVs Ty halite ranges between 215.5 —350.3. The totabrresponding salinity 12.05 to 23.13, whereasha t
homogenization temperature of these inclusiontén t QVs (Ty.ice) temperature falls between -11 to —21.9°
granite varieties ranges between 275.4 (quar@, Fig. 2b with salinity ranging between 15.02 to
porphyry) to 470.3 °C. The most of these inclusion23.95 equivalent weight percent NaCl, @f these
homogenized between 350-440° C in the QVs (Fignclusions in granitic rocks falls between 260.5
2a). (quartz porphyry) to 467° C in the mica granite,

Aqueous biphase inclusions are characterized lwhereas in the QVs this temperature falls between
the presence of # in liquid and vapour phases,236.6 to 360T (Fig. 2c).
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Figure 2. Histogram showing the heating and freezing dattspif the different inclusions types in the granit
and quartz veins (MQVs) of the Tosham mineralizedyb
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Aguo-carbonic inclusions Monophase carbonid. Discussion
inclusions are found only in the QVs and have not
been identified in the granitic rocks due to traiall Presence of different inclusions types in the n@her
size In the quartz veins these inclusions have beetpartz of the quartz porphyry as well as in thergua
identified 2 to 4 um in size. The aquo-carboni@f the mineralized veins, their high homogenization
inclusions consist two immiscible phases (Canhd temperature, high salinity, presence of minerabzat
H,0) at room temperature, which occur as isolatet] ~ Veins, —physical —association of Sn-W-Cu

primary inclusions in the granites and mineralizednineralization with the Tosham igneous body, post-
veins with sub- rounded to elliptical in shape. eTh magmatic hydrothermal alteration effect established

H,0O: CO ratio fluctuates from inclusion to inclusion. that the hydrothermal solution is responsible fog t

Some inclusions shows high @®1,0 ratio. The size m|r.1eraI|z.at|on in the area. It further §upp9rtsttthma
) . . . saline brines may represent magmatic fluids exsblve
of such inclusions varies from 10 to 25 microns

(Fig.1e granites & Fig.1f QVS). from the granitic magma at the final stages of magm

) i crystallization.
The heating and freezing study of the monophase” the presence of melts inclusions in the quartz

ir_lclusions has not been pos_sible _due to their ﬂma”porphyry of the Tosham igneous body indicates an
size so only the CEHO inclusions have been jmportant aspect of magma differentiation in the
studied. The #y is between -36.6 to —40.2C in  eyolution of the Tosham mineralized igneous body.
granite with final ice melting (I ice) between -8.1t0 The presence of the silicate-melt inclusions inrtpua
-21.2°C in the granites and between -38.2 to —40.2° phenocrysts of the quartz porphyry of the Tosham
(Tem) with final ice melting (T ice) between -9.8 to — indicats the simultaneous trapping of magmaticdfui
22.1°C in the QVs. In these inclusionsdo,, ranges and silicate melt which further reveals the sepanat
between —58.9 to —61.8° C in the granitic rocks. Istage of the liquid phase from the melt.

QVs the T,co2ranges between -60.8 to 62@°and The presence of ¥-CO, inclusions and their
mostly -60 to —60.5° C in the granites and —61.620 homogenization into the liquid and vapor phase at
in QVs (Fig. 2d). The COhomogenizes (JCO,) in  nearly the same temperature indicates the dirscitre
the vapour phase between temperature range ofoLliquid immiscibility and boiling of aqueous flds.
3.1°C to +13°C in the granitic rocks and betweer—4

to +10.1 in the QVs. Clathrate is found in the Qv&eferences

which dissociates between +1.1 to +5.0° Gy (T
clath.). The CO, of most of the inclusions

homogenizes betw?en_ +3 to +5. °C in the granitic metallogeny of Sewariya granite in south Delhi
rocks and -3 to -1°C in QVs. (Fig. 2e). On further fold belt, Rajasthan. J. Geol. Soc. Ind., v.42,

heating homogenization of these inclusions tookela pp. 3-16.

between 265.4-460.3° Coin the granitic rocks angtnehnar, N. 1985. Malani Igneous suite: Porphyry
between 275.3 to 405.0° C in QVs Fig. 2f. The copper and Tin deposits from the Tosham Ring

Bhattacharjee, J., Fareeduddin, and Jain, S.S..1993
Tectonic setting, petrochemistry and tungsten

salinity of these inclusions ranges from 11.693042 Complex, North Peninsular India. Geologicky
in the granitic rocks and between 13.75 to 24.08 in Zbornik-Geologica Carpathic, v.32 (2), pp.245-
QVs. 255.

Most Melt inclusions contain only one phase apotter, R.W and Brown, D.L 1977. The volumetric
the time of entrapment (silicate liquid), during properties of aqueous sodium chlorite solution
cooling, that phase may unmix to form a vapor bebbl from 0 to 500 at pressure up to 2000 bars based
and daughter crystals (Sorby 1858; Roedder 1984). on a regression of available data in the
The melt inclusions are observed in the quartz literature.U.S. Geol. Sur. Bull.: 1421-6.

phenocrysts of the coarse-grained granite and z_‘]uaROGdder, E. 1984. Fluid inclusion evidence beapimg
feldspar porphyry of the Tosham igneous body. These ~ the environments of Gold deposits. In. Proc.
inclusions contain fluid phase, crystallised stiéca Symp. Gold 82. Geol. Soc. Zimbabwe.
melt inclusions with large gas bubbles in quartz Spec.Pub.1. _ _

crystals. The shape of the cavity is irregular an§orby,c r?églsl?r?;.ca(t)iﬂgt?ﬁe rg:%ﬁ%‘;pr'gmsetrr;gugﬁgf
ranged in size between 20-30um (Fig. 1 p & h). The ' i
thermometric measurements of these inclusions have g%%ks. Geol. Soc. London Quart. J., 14: 453-
not been done yet.
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