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Field and Petrographic characteristics of the Bhalla and Doda granitic
bodies associated with Kaplas granitein Doda district of J& K, India

Ashish Bhardwaj

Abstract: The Doda and Bhadarwah area of Doda district avered by Salkhala rocks. The Salkhala rocks
of this area are intruded by number of small gebibdies except the huge batholiths in form ofKaplas
granite. These small granite bodies associated Wéplas granite are nhamed as Sarkanth granite, iDedn
granite, Bhala granite, Piparan granite and PuldDgmnite. The various rock types of the area asdlifes,
schists and granitic gneisses belonging to thehaddkseries and intrusive granite bodies. Bhalémitg is
one of small bodies of Kaplas granite, whereadXbda granite body is present near the Pul Dodagatloa
Doda-Bhadarwah national highway. Both the graniteliés vary in their field characteristic. The main
purpose of this paper is to publish the detailettifand petrographic data of the Bhalla and Dodaitg.
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1. Introduction Singh and Dhiman (1993) has done the

large scale mapping of some selected sections
The Doda and Bhadarwah area of Doda districand geochemical studies for basements and
is covered by Salkhalas, Dum Gali & cassiterite in Kaplas granite body and Traverse
Bhadarwah Formation of Precambrian tomapping in adjoining Bhadarwah Bhallesh
Cambrian age which is intruded by Kaplasarea, Doda, Kathua, and Udhampur districts,
batholith and the associated smaller graniteJammu and Kashmir. On the northeastern side
bodies such as Sarkanth granite, Dedni granitethe Kaplas fault has brought the Bhaderwah
Bhala granite, Piparan granite and Pul Dodaslates into contact with the Kaplas granite.
granite. Kaplas granite is correlatable toBhalla granite is one of small bodies of Kaplas
Piparan/Sarkanth granite of Doda district andgranite, occurring in between Kaplas pluton
Dalhousie granite of H. P. Its age is considerecand Chinta granite. Both Kaplas granite and
to be lower Palaeozoic possibly CambrianBhalla granite appear to be co-genetic and are
(Raina & Sharma, 1987-88). The areavery coarse-grained, hard and compact
northwest of Bhadarwah, which comprises theporphyritic biotite granites with predominance
phyllites, schists and granitic gneissesof alkali feldspars. Ray (1981) has reported
belonging to the Salkhala series (R.K andgranitoid rocks in the Kaplas Mount area, Doda
Sundaram, 1970-71). Srikantia and Sharmaand Udhampur districts. This succession is
(1976) have done the systematic geologicakepresented by Salkhalas exposed in and
mapping in Thatri-Khaleni, Dudu- Malar area around the Bhadarwah called Bhadarwah
Doda-Udhampur and Kathua J&K state. Formation.

Bhalla granite is one of small bodies of
Kaplas granite, whereas the Doda granite body
is present near the Pul Doda along the Doda-

Bhadarwah national highway. Both the granite
Z.C(;SMDSeCFi)g;t(r:r;egtoﬁ;;?ology, bodies vary in their field characteristic. The
Jammu- 180001, India Geological Survey of India has done the
mapping and geochemical study of the Kaplas
granite and its associated plutons including the
Doda and Bhalla granite. However, the
published literature regarding the geochemistry
and petrography of the Bhala and Doda granite
is not available. Therefore the main purpose of
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this paper is to publish the detailed field andCoarse grained granite
petrographic data of the Bhalla and Doda
granite for the purpose the samples collecte
from these two area are subjected to detaile
field and Petrographic study.

This granite variety occurs at Bhala area around
5 km from Doda. This is intruded in the
metamorphic country rocks that are schist and
quartzite of the Salkhala group. This is coarse

Results grained massive leucocratic gran{féig. le).
Fidd Characteristic Like Doda granite it is highly weathered into

) . huge boulders at most of places. Feldspar is
The granite bodies of Bhalla and Doda arenite in colour showing glassy luster and

sheared shows gneissose to schistose SWUCIUgy a1tz is greyish white with oily luster. Another
emplaced in the Bhadarwah Formation Ofjneresting feature of the rock is that it is fairl
Salkhala Group. In these granite bodiesyomageneous in composition. Sometimes big
evidence of chilling effects is very commonly |5ih shaped phenocrysts of potash feldspar are
see_n._The granite and asso_uated metamorphit€§npedded in a medium to coarse grained,
exhibit three phases of folding. groundmass composed of plagioclase, quartz
The various rock types exposed in the are@and micas, thus giving rise to porphyritic
are phyllites, Schist, Gneiss and quartzite. Théexture occassionally.
granite body at Bhalla area is intruded into the
metamorphic rocks of the Salkhala group. This
granite body shows sharp contact with theThis granite occurs near the Pul Doda along the
surrounding country rockgFig. 1a). The national highway towards the Bhadarwah. This
granite at Bhalla contains the xenoliths ofis a medium gained massive leucocratic granite
different sizes of schiqfig. 1b) and quartzite (Fig. 1f). The rock is highly weathered at most
is commonly seen in the granite. of the places and huge boulders have been
formed due to physical weathering. Feldspar is

occurs at Bhala about 15 km from Doda onWhm.3 sh0W|_ng 9'?‘553/ _Iuster and quartz is
grayish white with oily luster. Another

Dodg-Bh?‘darwar;] national hl_gr?wgy. This interesting feature of the rock is that it is fairl
granite shows sharp contact with the Coumryhomogeneous in composition. Sometimes big

rock e.g. Schist. It is a mesocratic, MassiVeaeh shaped phenocrysts of potash feldspar are
porphyritic granite Kig. 1c) and is composed empedded in a medium to coarse grained,
mainly of feldspar, biotite and quartz. The MOoStgroundmass composed of plagioclase, quartz

Striking field feature of this is the presence of and micas’ thus g|v|ng rise to porphyritic texture.
very big randomly oriented phenocrysts of

glistening white feldspar which are embeddedpe"c’graph'CChar"leterIStIC

in a coarse grained groundmass composed ofhe Petrographic study of the different rock
feldspar, biotite, and quartz. Due to highersamples of Bhala and Doda granitic bodies
content of biotite ig. 1d) it is darker in associated with Kaplas granite is done in order
colour. The phenocrysts are irregular in shapdo know the different mineral assemblages and
their dimensions varies from 3 to 9/16 cm intextural variations in rock types. The fresh
length and 1to 10 cm in width. At places the samples of the two granite bodies are collected
phenocrysts are aligned parallel giving rise toand attempts have been made to present the
primary foliation in the granite locally. petrography of these granites. The model
Development of foliations planes are seen incomposition of the different rock types of these
this granite which gives it gneiss like character.two granite bodies is given imable-l. The

At some places xenoliths of arenaceous micaModal composition plot is shown ifig. 2.
schist or argillaceous quartzite, auger shaped’he sample of the both granite bodies falls
phenocrysts are seen within the granite. It ismostly in the syno-granite field of the
highly weathered and shattered into bigStreckeisen, (973) Q-A-P classification
boulders due to physical weathering. diagram.

Medium grained granite

Porphyritic Granite. This granite variety
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i iy 1-:"."'1"-." B anR P
Fig. 1. (a-f). (a) Field photograph showing sharp contact betw&engranite and country rock, (b) Field
photograph showing the xenoliths of schist withie tgranite, (c) field photograph of porphyritic wgjta
showing the phenocrysts of feldspars from Bhalkagakd) field photograph of porphyritic granite g
the phenocrysts embedded in coarse grained groasd mith dominance of biotite, (e) field photograygh
coarse grained granite from Bhalla area, (f) figlbtograph of medium to fine grained granite fromdB
area.
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Table 1. Modal analysis of the Doda and Bhalla granite bedie

Rock types/ Medium grained granite Coarsegrained granite Por phyritic granite

sample nos./

mmgajs AD-1 AD-2 AD-3 AD-4 AD-5 AB-1 AB-2 AB-3 AB-4 AB-5 AB-6 AB-7 AB-8 AB-9
Quartz 370 376 350 400 375 350 333 382 4®85 268 281 288 305
Potsssic 370 375 384 367 350 356 350 351 364 35803297 331 27.2
feldspars

Plagioclase 220 215 205 190 21.0 19.0 185 183 16.0 19.862225 203 211

feldspars
Muscovite 05 03 13 08 14 30 23 15 12 275230 25 28

Biotite 20 14 28 12 27 61 75 65 51 10 13.0 20 17

Pyroxenes & 0.2 0.1 00 0.0 00 0.0 0.1 0.0 00 00 00 00 o000
Amphiboles

Accessory 0.3 0.4 1.3 03 04 00 05 0.0 01 05 06 03 0.8
minerals

Groundmass - - - - - - - - - 13.0 120 14.0 122 .714
Total 989 988 992 979 978 987 972 976 988 971 99.7 986 99.1 987

39 39 37 42 40 39 39 42 43 32 32 35 35 39

Model % Q

recalculated A 38 39 41 38 38 40 40 38 40 44 38 37 40 35

0100 p o3 22 22 20 22 21 21 20 17 24 30 28 25 26
Q plagioclase grains Potash felspar is most

dominant amongst the feldspars and occurs in
the form of mainly microcline and often
perthite (35-39.4%). They are coarse, anhedral
to subhedral; lath shaped and often forms
phenocrysts. Microcline grains show non-
hatched twins. Perthite is present in few
samples. Sericitic alteration in potash feldspar
grains in the granite is a common feature.
Plagioclase occurs in course to medium sized,
i subhedral, prismatic or tabular grains in the
Quarff-alkali Quartz Syemte Quartz Quariz . . .
o mmt\a\ groundmass showing thin or thick lamellar
AA“@“'SY“"“’ G Mmme MonzoDivite \Dioeit\ P twinning with symmetrical extinction.The
percentage of the plagioclase feldspars is
Fig. 2. Model analysis (QAP) plot for the Bhalla ,eotveen 19-22%. The amount of micas is very
and Doda granites after Streckeisen, (197 |o5q \which is less than 4% and is mainly biotite.
filled square represents the porphyritic graniled ne of the important characteristics of this
triangle represents the coarse grained and empt . . .
circle represents the medium grained granite. g’anlte variety is the presence of fractured
i i i quartz crystals and feldspars laths. This
Medium grained granite indicates the stress condition operating on the
The rock shows medium grained, to rocks this also supported by the undulatory
xenomorphic hypidiomorphic, equigranular extinction present in the quartz of the few thin
texture (Fig. 3d). Under the microscope Sections.
massive granite is composed of quartz, k-
feldspars represented by microcline, PerthiteCoarse grained granite
(Fig. 3e), Plagioclase, biotite, muscovite and The granite variety shows coarse to very coarse
very rarely sphere as accessory. The modafrained, inequigranular textur@ig. 3f). The
proportion of the quartz ranges between 35 coarse grained granite is mainly composed of
40%. Often thin veins of quartz cut across theQuartz, alkali feldspars, plagioclase feldspar,

Quartz rich
granitoids

Alkali
feldspfesToflalit
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biotite and muscovite. The modal percentage ofn the groundmasgFig. 3a). At places the
quartz ranges between 33.3 to 40%. Quartz iguartz grains appear to have been
found as coarse and fine anhedral grains. Theyecrystallised. The modal percentage of quartz
are very often fractured and show strainranges from 25.5-30.5 volume percent. The
shadows due to local shearings. In some of th@ercentage of the k-feldspars which are
samples the quartz grains show marginalrepresented by microcline is higher than modal
granulation. They generally exhibit irregular percentage of the quartz in most of the samples
boundaries with the feldspars. A later which ranges between 27.2-35.5%. Plagioclase
generation of quartz in the form of occurs as coarse to very coarse subhedral,
smallcathedral unstrained grains occurring inprismatic or tabular grains mainly as
clusters or veins is found at some places whictphenocrysts showing development of fine
indicate a later solidification. The average lamellar twinning Fig. 3b) with a symmetrical
composition of the granite samples indicatesextinction around 12° (Albite-Oligoclase).
that the potash feldspar and quartz are preserf8ometimes two intersecting sets of lamellar
almost in same proportion except in fewtwins are developed. Feldspars are often
sections in which the percentage of k-feldsparssericitized (Fig. 3c), modal percentage ranges
is more than quartz. Thin veins of quartz cutbetween 19-24.6%. Biotite is flaky or needle
across the plagioclase grains. The k-feldsparshaped showing strong pleochroic from pale
are represented by mainly microcline and rarelyyellowish brown to dark brown and straight
orthoclase. The modal percentage of k-extinction modal % ranges between 1.0-2%.
feldspars ranges between 35 to 36.4%. ThéMuscovite occurs as primates or needle or
plagioclase feldspars are not fresh they showseedle shaped grains and the modal % is 2.5-
some alteration effec{Fig. 3g). This bluish  3%. Garnet which occurs as accessory minerals
grey mineral has been identified to be chloriteis small rounded or anhedral shows high relief.
under the microscope, the chlorite beingln few samples few pyroxenes and riebekite
pleochroic from pale bluish to dark bluish crystals are seen.

green. The percentage of the plagioclase is 16 .
o 19% The fresh muscovite flakes are. Phenocrysts of plagioclase are embedded

observed in this granite variety. Sometimes the * 2 ground moss composed of plagioclase,
ercentage of ?Jartz is hi h>e.r renderin thequartz and potash feldspar. The plagioclase
P 9 a gner 9 phenocrysts are generally prismatic to tabular
rock more siliceous, occasionally white

feldspar forms phenocrysts of prismatic shapeShaped and are composite grains of few

. 7= lagioclase grains. The percentage of the
which are embedded Wlt_hln the groundmass. A(I;roundmass ranges from 12 to 14.7%.
places plagioclase grains are fractured an
altered. Biotite is the chief of the micaceousDiscussion
minerals with muscovite being present at SOMe&- o m

I Biotit d o n the f the above field observation and
places. biotite and muscovite occur in the O_rmmineralogical description it reveals that that the
of prismatic and needle shaped grains

. ) ~Bhalla nd Doda granite has emplaced in the
sometimes they are fibrous and concentrated iNrenaceous mice schists and possibly the

Eands: ﬁ'omﬁ IS sttror(wjglykp:)eochrm(%;rom _pale Bhaderwah Slates also by magmatic intrusion
rownish -yefiow o dark rown. & MICaS i the Jate synkinematic to late kinematic

constitute about 6.3-10% in which biotite :
. X stages. However, the presence of perthite and
gg)/nsltbltute about f5.1-c71'50/(lJ and muscov:te 1'2'plagioclase dominance in the porphyritic
0. FYroXene IS found only in one sample. granite indicate that the Kaplas granite may be
Por phyritic granite (K-feldspars por phyry): of pertho -genetic origin. The field evidences

The detailed petrographic characteristics of 5further reveals that the intrusion possibly has

> . . . Jaken place from the southern side and

fresh samples of this granite variety are carrie .
oo " continued the north.

out and their mineral composition and textural
characteristics are studied. The main mineral Petrographic study Bhalla granite which is
composition of the granite variety is quartz, one of small bodies of Kaplas granite,
potash feldspar, plagioclase, biotite, muscoviteoccurring in between Kaplas pluton and Chinta
with garnet as an accessory mineral. Quartgranite is very coarse-grained, hard and compact
occurs as fine to medium sized anhedral graingorphyritic biotite granites with predominance
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Fig. 3 (a-h). Microphotographs: (a) photograph shows equigamtexture of medium grained granite,
(b) perthetic texture, (c) Microphotopraph showingquigranular texture of coarse grained granite,
(d) Microphotograph showing alteration in feldspafg) Microphotograph showing quartz
phenocrysts in medium grained matrix, (f) Frestgigelase feldspars, and (g) Microphotograph of
biotite, Fig.3h microphotograph of muscovite.
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of alkali feldspars is co-genetic with the KaplasRay, U.K. 1981. Report on the study of
granite, xenoliths of arenaceous mica schist or granitoid rocks in the Kaplas Mount area,
argillaceous quartzite also indicates a magmatic Doda and Udhampur districts, J&K.
of the granite. Petrographic studies of the (unpublished)

porphyritic granite indicate that it is rich in k- Singh, R.P. and Dhiman, L.C. 1993. Report on
feldspars. The Phenocrysts are made up of k- large scale mapping of some selected

feldspars and plagioclase aggregates while  gections and geochemical studies for
quartz and some potash felspar are observed in basements and cassiterite in kaplas
the ground_ma_ss. T_hls perhaps |nd|cates_ late granite body and Traverse mapping in
synkinematic intrusions. The coarse grained adjoining Bhadarwah Bhallesh area
massive granite is rich in microcline with Doda. Kathua. Kathua and Udhampu’r

less frequently developed plagioclase of districts Jammu and Kashmir
albite oligoclase composition. At though, (unpubli’shed).

generally, biotite is more common than _ .
muscovite, some local concentration of Sfikantia, SV and Sharma, B.L. 1976.

muscovite is occasionally seen. All these Systematic geological mapping in Thatri-

petrographic characters points towards alate- Khaleni Dudu Malar area Doda
Kinematic emplacement of this granite (after Udhampur and Kathua, J&K state
Marmo, 1971). (unpublished).

Streckeisen, A.L. 197®lutonic rock classification
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