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A B S']' R A (T  

The investigated area lies wit hin the Kohistan is] ;nd 

arc sequence, bordered by wo me'i;H'trs vii. the Main Mantle 

Thrust (MMT) on southern s ide and the H. 	akor im,  T)' i ust(MI 

on northern side. Towards eastern extrinilty of the quadrangle, 

the bedded varieity of Kani.i La amphiiliI.ite is exposed, which was 

considered a parL ot the S Ihaias, by 	ius we' kets. The 

rocks of the Greenstone complex are developed on the northern 

periphery of the kohistan island arc; while the Kamila amphibo!te 

which form the base of the arc is the pi !,;ct: of an inLraoceani.c 

subduction in the fore-arc basin. 

The Nanga Parbat-E-laramosh massif which lies towards 

southeast of the quandrangle, is largely cen"eed of mor' 

intensely metamorphosed metasediments of the Salkhala formation. 

The area around the Gilgit - Indus Rivers confluence is 

composed of hornblende granodiorite, melanochratic diorite, 

inclusions and xenoliths of amphibolite, hornblendic para gneiss 

and ortho-amphibolite bodies of various dimensions. These rocks 

are perhaps the result of assimilation and hybridization processes 

occuring along the marginal zones of the Kailas granddiorite 

batholith. The effects of dynamothermal metamorphism are more 

pronounced along the marginal zone of the batholith and resulted 

the formation of paragneiss and granite gneiss. Such rock types 

are common in the neighbouring Nanga Parbat. Tectonically, the 

area has been greatly disturbed which resulted a number of 

anticlines and synclines associated with faults. Due to proximity 

with the Main Mantle Thrust (MMT), the [-lurban area has been severely 



affected by tight folding ;tjH faulting. 

The intrusions o peqrnn 	t 	it] onqwi. L.11 the granitic arid 

aplitic dykes and silJ. 	aj'. 	te pi ' 	I torn JjJ alabad alonH 

Gilgit River, and Shuta along Indus River, down tLearnwards upto 

A 
	 Jaglot (out of the quadranule). The peqmtites are mostly 

uneconomical, with the exception of :: 	rhowiriy• '.I beryi. neir 

Jalalabad aul pclash feldspt near Af tat camp, wh I 'Hi may pi "'. to 

beof. economic significance by later detailed exploration. 

Significant stratified sulphide zones al.oiiqwi.th  ii gossan, tiavo 

been observed in the Bilchhar and Cinnakar areas, which need 

further prospecting. Workable marble deposit is present in the 

Hurban - Shahbatot area, within the metasecl:irnentary rocks of the 

amila amphibolite. 

The reserve estimation has been calculated with the 

Reserves (in metric tons) = Volume in m
3 
 .- x Sp. gravity* 

* 	The specific gravity for marble takens to be 2.7. 



I. N'JROD V( 	I 

Purpose & Scope 

The Northern areas -re  [sting r)i 	 highest peaks 

Pakistan have always been i challenge I 	the Geologists. Beiiij 

very remote and inaccessabie most of this is yet: utnnapped. 

Realizing the geologic importance of these areas, the Geological 

Survey of Pakistan has started systematic mr'piJiy and tnino1 

investigation of these unexplored areas. 

This report is the outcome of the geological work. The 

purpose is not only to prepare the geological map of the investi-

gated area, but also to search for any mineral in that area. 

The geological mapping of the investigated area, quadrangle 

43-1/9, was carried out at a scale 1:50,000. The aerial photo-

graphs..covering a portion of the area were used as base for 

plotting the geology. Later on the geology was transferred to 

the topographic sheet. 

Location & Accessibility 

The area of the quadrangle 43-1/9 is situated between 

latitudes 350 
 45' and 360 

 00' and longitudes 740  30' and 740  451• 

The two major rivers of the area, the Indus and the Gilgit flow 

through this area. The principal town is Parri, which is 

connected by an all-weather Karakoram Highway (KKH) with Chilas 

and Gilgit, lying at distance of about 110 kms and 30 kms 

respectively; and by a 270 kms unmetalled road with Skardu, which 

is being metalled at present. The KKH passes through the western 

extremity of the quadrangle. 

The jeepable roads constructed by the local P.W.D connect 

the Karakoram Highway wit', 	i. small. 	(ages in 	lie valie. 

the Gilgit River and its 
	

i.hutarie:z 



il 

Physiography 

Topographically the area is very rough with high peaks 

and steep slopes. The Indus flows from south towards north upto 

Hurban, where an abrupt diversion occurs into its course, and 

then-it flows towards west and southwards until its confluence 

with the Gilgit River near Parri. Deep gorges are present in 

the area specially along the Indus River. The major tributaries 

are;: Sal Nala, Bagrot Gah, Bilchhar Gah, Batkor Gah, Darchan Gah 

and Phuparash Gah 	The highest peak is 5364 meters above sea 

level, which serves as water divide for the tributaries, viz. 

131.1chhar Gah, 	liaLui Gah 	 iijid Batkoi Gali. 	P 

gorges and the remnant .9 	old tori us  reveal that once t  he 

river Indus used to f  co iL that: 1 çvol , he fore I he upheaval; of 

the Himalaya. 	The moiairies preseti 	at the h i.uP levels, i iidicate 

the past glaciation period. 	Large itiuvial scroes, at Lho.i;r 

maximum angle of rest:, have formd on the steeper slopes. 

Climate & Habitat-ion 

The climate 15 ;iliiiot. arid. The height of the Great 

Himalaya becomes t he harri ot tnr the monsoon, so al -I Lhe area of 

trans-Himalaya is almost: barren. The vegetaLion is very scarce. 

Weather is of extreme type and the winter is specially very cold. 

Rainfall is quite low. The preci 1 t- 	rn is also in the form of 

snow during the winter at mountain peaks. Due to rough terrain 

and high peaks, the population is sparsely distributed in the 

valleys. Wheat and maize are the major crops. Malbury, apple, 

apricot and walnut are grown and sold in Gilgit, which attract 

the tourists the world over. 



Previous Work 

Wadia (1932, 1952) and Gansser (1964) are among the 

,workers in the Northern areas, which described the geology 

anga - Parbat and the adjacent areas 	Later on, Desio 

(1974) and the workers of Peshawar University (1979 & 1981) 
1. 

contributed in the geology o the area, with special emphasi. 

on the mega-structures, SU(' 1  ns the Indus Suture 1 ine and the 

Main Mantle Thrust (MMT). Bakr (1965) and Ivanac, et al, (1956) 

wrote a brief and general geology .t 	iJgiL and 1i1tistaii 

Agencies. 

Saleemi et al. (1975) wnrt"1 on the investigation of 

pegmatites mostly adjacent to the Sheiigu.; ii.ua, lying along 

Skardu road at a distance of about 60 kms from Pain. The work 

on the engineering geological problems for the Karakoram Highway 

had been done by Frontier Works OrganizdLion. 
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REGIONAL GEOLOGY 

The mapped area comprises of the metasedimentary rocks 

of Kam ila amphibolite, ortho - and para-gneisses and the intrusive 

rocks - griodiorite, diorite, and aplitic veins alongwith 

pegmatit-es. Small amphibolite inclusions within para gneisses 

are also present. All these above mentioned rocks are so common 

in the Parri - Hanuchal area that this may be termed as a mixed 

zone. Acidic pegmatites of intrusive as well as recrystallized 

nature are quite profuse around the Parri area, lying in the 

lower left corner of the quadrangle. Around Parri - Hanuchal area, 

the diorite has quite abundant hornblende, thus termed as 

hornblende diorite, which is marked as the marginal zone of the 

Kailas granodiorite batholith. 

The bedded variety of the Kamila amphibolite is exposed 

in this quadrangle, while its banded and massive varieties are 

confined to Kohistan and Dir areas. This amphibolite is in direct 

contact with the Indo-Pakistan marginal, mass aloig the NM.I 7.o110, 

which lies towards east of this quadrangle. 

Wadia (1932) correlated the Nanga Parbat:--Haramosh massif, 

lying towards south east: of the quIi:angle, which comprises the 

metamorphosed and graintized rocks f the- Sa]khaLa formation with 

the Archean rocks of the Rajputana and Singhhhum region of the 

Indian Shield. 	If so, the p1 '.enL Nanga I'rbat-Haramosh massil: 

should be considered a kind of protuberance of the Indian 

Subcontinent inserted as a wedge into the flysch deposits of the 

Karakoram (Desio, 1964 c, in Geodynami's of Pakistan, p.  122). 

The Salkhalas in the Nanga Parbat - Flaramosh massif and its 



continuation along the Great Himalayan Range, have been converted 

into paragneiss, micaceous and graphitic schists, and saccharoidal 

marble, with intrusive biotite gneiss of later age, and hornblende 

granite of still younger - Eocene to post-Eocene age(Wadia, 1952, 

P. l'O-lll). 

Different anticlinal and synclinal axes, parallel to 

each other are present along the Gilgit River, Bagrot Gah and at 

major Indus bend at Hurban. Thick unconsolidated moraine and 

stratified river terraces are quite wide spread along the river 

of Gilgit and confluence of Indus and Gilgit Rivers. 

The generalized succession of the area is given below: 

Unconsolidated sediments 

Alluvium and Terraces 	 Sub Recent 

Moraine deposits 	 Pleistocene 

Intrusive Rocks 

Peçjmatites and ;irjcljc inti 	'ns Iate 'retaceow 
Plioc'. 

Kailas yranodi't i i o and 	i i:  1  te 	Late ( , etaceou:: 
Miocene 

Mafic intrusions 	 CrInreous an1 Eocene 

Meta-igneous Rocks 

Ortho gneiss 	 Late cretaceous? 

Metasedimentary Rocks 

Greenstone complex 	 Lower CreLaceous 

Kamila amphibolite 	 Jurassic to Early 
Cretaceous 



GEOLOGY 

Metasedimentary Rocks 

Kamila Amphibolite 

The name Kamila amphiboliLe had bcn introduced by Jan 

(1977, in Tahirkheli, 1979) as the subdivision of the Upper Swat 

Hornblendic Group of Martin et--  iii. (1962), which occupy a la -Lye 

part of Kohistan and extend westwards into Dir; while towards east 

of Nanga Parbat, after looping around the Nanga Parbat-Haramosli 

anticline, it extends southward towards Astor. Earlier workers 

(Nadia, 1932, pp.  212-234 and Gansser, 1964 p.62) had described 

these metasediments as the extension of the Precambrian Salkhalas 

which are highly metamorphosed and granitized to granite gneiss in 

the neighbouring Nanga Parbat area. 

The Salkhalas are part of the Archean rocks of the Indian 

Shield which moved northwards and collided with the Eurasian plate 

along the Main Mantle Thrust (MMT). As this quadrangle, lies 

towards north of the MMT, with the metasediments comprising of the 

pronounced amphibolite alongwith the schistose rocks, quartzite, 

banded paragneiss; hence the name Salkhalas misfits to these 

metasediments and the name Kamila amphibolite has been adopted at 

this stage. 

Tahirkheli (1982, p.27) concluded that the Kamila 

amphibolites form the base of the Kohjan island arc, and it 

constitute part of an oceanic crust which is the product of an 

intraoceanic subductiuon in the fore-arc basin. He described three 

main types of the amphibolites viz, massive & homogeneous, handed 



& sheared, and bedded, which are products of prograde metamorphism 

of the basic & intermediate plutonic and volcanic rocks which were 

associated with the oceanic sediments and tuffs. 

In this quadrangle, the bedded variety of the Kamila 

amphibolite is exposed, which cover its eastern part. This variety 

constitute the mtasedimentary rocks comprising of the schistose 

rocks,amphibolite, phyllite, banded paragneiss and quartzite, which 

have been intercalated by the marble bands between Hurban and 

Burumdoir along both banks of the Indus. 

Amphibolites are light coloured, fine to medium grained, 

well foliated and thinly banded. They are intermingled with the 

paragneiss and the schistose rocks. Its mineral constituents are 

hornblende (45%)  ca - plagioclase, zoisite, quartz and garnet. 

The schistose rocks consist of hornblende schist, biotite 

schist, chlorite schist, quartz-mica 	hist, talc schist and 

phyllitic schist. 

HornbIende schist i 	dark grey 1.0 black, nvc1ium cui'ied, 

well foliated and is a dominant rock IVj)e. Mega -opically, Lhe 

rock is composed of quar tz, hornbl :i I ,  le 1.dspai: -and sma I I bioti te. 

BioL.ite schist is composed of biotite, feldspar and quartz. 

It is fine grained and dark grey I;iving 30% - 50% biotiL. 	'l'lie 

biotite schist is well fol.laLed and 1113 1 	Iam.inl ed 

The quartz-mica schist is grey, medium grained and at places 

garnet iferous. 

Chlorite - and talc schist are 1.iyht green, fine grained, 

well-foliated and laminated. On weathering the talc schist shows 
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white colouration, soft and at pl': .t, is lli'ioni I  ized. 

Phyllite and phyl] ic schist 	F green to hrown co]. 11 r 

with usually brownish colouration on weathering surface, are 

common within the metasedi mont 	ocks. 

The banded paragneisses are interbedded with schistose 

rocks and are common in t1w iiietasedinien'Lary zone. They are grey, 

medium to coarse grained, well foi i ated nd banded. Generally 

they consist of quartz, feldspar, biotite, garnet, hornblende and 

epidote. The muscovite is present as accessary mineral. In 

[-lanuchal nala, paragneiss shows smiI L'ut;icular hornblendite 

pockets. Gneiss is hard, tough and com 	:t. rock. 

Impure quartzite bands of white to light grey and pinkish 

in colour are present at few places within the Kamila 	mphihoite 

The impure quartzite has mica, epidote and amphibole as impurity. 

The marble bands are conformably interbeded with the 

schists and amphibolite. The bands are best exposed towards south 

of Hurban on both banks of the Indus. The marble bands are white 

to grey in colour with greyish li-flings. A few thin bands extendH 

northeast wards towards Phuparash Gah. In the Indus Valley 

different marble bands measure in average 30 cm to 1.5 meters in 

thickness, each band dips at high angle and extending along the 

strike for many kilometers covering the both flanks of the Indus 

from Burumdoir to [-lurban and then crosses Indus, with a few bands 

continued upto Bunji (quadrangle 43-1/10). Towards east, these 

marble bands merge with calcareous schist with same general trend. 



The Kamila amphibolite has been assigned Jurassic-Early 

Cretaceous Age (Tahirkheli, 1982, in map). 

Greenstone Complex 

The term "greenstone complex" was introduced by Ivanac et 

al (1956, p.9) to the heterogenous and multi-litholoylcal 

assemblage of rocks with predominant greenish hue - matasedimentary 

rocks mixed with large group ;of volcanic rocks, extending from 

Hindukush iri.west-to  Balt.istan in the east. The equivalent of 

greenstone complex inChitLtni has been d_-scribed 	Greensti'i 

volcanics by Calkins et al 	1969, (ii T;hlrkheii,  1979, p.11). 

Later on, Tahirkheli (1982, p.26)  n: iwd iL the new terminology 

as "Rakaposhi volcanic  complex" , 	i or iqi tint  e 	is  a thick, 

oceanic crust formed in the Tethys, htween  Lhe  converging i.rido-- 

Pakistan and Eurasian plates.  it 	developed on the noithern 

periphery of the Kohistari island arc. 

The rocks of the Greenstone complex cover the major part 

of the quadrangle, and located between the Sai Nala in south and 

the glaciated area in north, while a smr-iL I band extends upto south 

of Shuta Nala along the Skardu road. 

The rock components  of the rr','I one complex within the 

quadrangle, are paragneiss, quartzite, 	Ilite, mica schist, 

hornblende schist, & phyllitic schist, which have been intruded 

by thin dykes of diorite, dolerite, basalt, and-esite and 

hornblendite. Prominent green colouration at a few localities 

within this composite unit is due to 	alterations such as 

serpentinization, chloritization and epidotization. 



12 

Paragneiss is the major coiiip'iient among the metasdi rnenU:4 

of the complex, which occupies 	: t the central area in the 

quadrangle. Paragrieiss i qreyish, I- Lillf 	ledium uied, w' 

foliated and banded. Fine laminations and varvinys  are  also 

observed at places. The dark bands consist of biotite and horn-

blende; while the light bands consist. ut quartz, feldspar and 

minor muscovite. Little garnet and epidote are also present at 

places. The gneiss is psammiti.c, which is due to the metamorphishm 

of argillaceous sandstone. Near JalaI.aI)i(J and along the Batkor 

Gah, lit-par--lit gneiss with highly ptygmatic folding has been 

found. Para-gneiss at contact with granodiorite show recrysta-

llization feature due to augmentation of biotite flakes. 

Towards west of the quadrangle, along the Karakoram 

Highway, the paragneiss is spotted. These spots are ellipsoidal 

and composed of quartz. Near the confluence of the Bagrot Gah 

with the Gilgit River, along the Karakoram Highway, para-gneiss 

contains about J. meter thick band of snow-white, slightly foliated 

quartzite and having inclusions of light grey, rhombohedral 

crystals of calcite. 

The para-gneiss with abundant amphibolite inclusions has 

been found in Parri and Shuta area; where amphibolite portion 

comprises 20% to 30% of the para-gneiss. However, a few small 

amphibolite inclusions with sharp boundaries are also present 

within para-gneiss elsewhere. Trend of amphibolite is variable 

as compared with that of gneiss. The amphibolite is dark-grey to 

black, with colour index 50 to 80, foliated and fine to coarse 



grained. The coarse grained bands are comparatively less foiidted 

as compared with the fine to medium grained bands. At p1acc I 

is of gneissic appearance. The presence i I.aminaLion,stratifi 

cation, common quartz, bioti Le and absence of garnet reveal the 

sedimentary origin of the amphibolite. 

The paragneiss is abundantly intermiliqIod with the 

schistose rocks, phyllite and impure quartzite, in Bilc.hhar area 

11 

and Bagrot Gah. A small exposure of these rock components is 

found along th Sai Nala. The schistose rocks comprise of the 

micaschist, hornblende schist and phyllitic schist. These 

metasediments serve as the host rocks for multicoloured, wheathered 

sulphide zones in Bilchhar area and along the Bagrot Gah at Sinnakar 

and Hope villages. Thin igneous intrusions of diorite, andesite 

basalt)dolerite and hornblendite in form of both sills and dykes 

are common along the Bagrot Gah. On right bank of the Bagrot Gah, 

towards north-west of Hope village, the hornblende schist has been 

intruded by dark grey basalt having small inclusions of bornite. 

The Greenstone complex had been assigned Triassic(?) age 

by Stauffer (1968, p.21). However, Tahirkheli (1982, p.26) named 

the Greenstone complex as the "Rakaposhi Volcanic Complex" and on 

the basis of fossil discovery, assigned Lower Cretaceous age. 
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Intrusive Rocks 

Mafic intrusions 

Small bosses of mafic inrw;ions, in mappable size, have 

been found  at two localities within the quadrangle, one opposite 

Jalalabad, village along the KKH, while the other near Shuta 

village  along the Skardu road. Her", 	h' iiiafic intrusions include 

hornblendite and ortho amphibolite.  How'ver,  small irregular 

hornblendite intrusions as lenses and dykes ar also scattered 

within the metasedimentary rocks in Jalalabad  and Parri area. 

The hornblendite boss along the KKH, is  dark green and has 

megacrystalline texture, it. extends for about 200 meters  along 

the KKH. Its mineralogy being hornblende,  plagioclase feldspar 

and minor biotite. This hornblendite boss is post-pegmatitic in 

age, as no pegmatite has intruded in it; although they are in 

plenty within the paragneiss host rock. 

The ortho-amphibolite, boss exposed along the Skardu road 

about two kms. west of Shuta Nala, is due to the low-medium grade 

metamorphism of some mafic volcanic rock. It is dark green,coarse 

to very coarse grained. unfoiiated and having high density. Because 

of high density, it might have been tectonically emplaced from the 

upper mantle. It measures about half kilometer in width along the 

road and extends on both banks of the Indus in almost E-V direction. 

The mineralogy is predominantly actinolitic-hornblende, with minor 

amount of sphene and epidote. Epidotization of amphiboles is a 

common feature. Its contact with the country rock-paragneiss is 



1 

intrusive. As this orthoamphibolite has been cut across by the 

pegmatites, so it is older than the pegmatites. 

This orthoamphibolite boss has been described under the 

"Metamorphic ophiolites" (Desio, 1974, pp.122-124), which he 

defined as basic volcanic and plutoni r 	ck comp  cx such as hsalt, 

dole rite, gabbro, non Le 	ul trabas  ir tocks - pc riclo Li te, 

hoinblendi te and serpent i n 	etc. 	:; I. (. occurs in prox  ' 	 Wi L 1 

the MMT, and lies within the obduci H zone of Lh Kohistan island 

arc, thus the mafic intrusi on may h;r 	been me triorphosed to the 

ortho-amphibolie. The ophi-oliLes were emplaced during 

Cretaceous and Eocene times (Tect"ic Map of Pakistan,1982) 
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Kailas granodiorite and Diorite 

The name Kailas g taiodior I t.e 	Lrst i..N t L Diced I'; 

Bakr (1965, p.10) as this dominaninq yranodioriLe form the 

backbone of the Kailas Range, west. of Gil.qL. The name Kailas 

granodiori t  has been used, becausei f i 	lie be  L descripti. ye 

name, for the batholithic intrusion of the Gilgit. area (Stauffer, 

1968, p.24). The dominating rock component of the Kailas grano-

diorite is biotite granodiorite, with lesser amount of a variety 

of other si-saturated intrusive rock types viz. luartz die i.t.e, 

tonalite, quartz monzonite and granite. These rocks have been 

cut by swarms of aplite and peymatite. 

The Kailas granodiorite, in the quadrangle, is exposed 

in the upper margin of Bagrot Gah near Hope village and as small 

patches intermingled with diorite in Parri and Shuta areas. In 

Shuta area it is exposed on both banks of the Indus River. Along 

the Bagrot Gah this rock probably extends eastwards towards the 

glaciated area, which was not accessible. 

The granodiorite rock is light grey, coarse grained and 

slightly foliated at places and composed of quartz, feldspar, 

biotite, muscovite, epidote and garnet. Quartz as megacrysts is 

present in granodiorite at northwest of Hope village along the 

Bagrot Gah. Exfoliation is visible in granodiorite near Aftab 

Camp. Granodiorite also shows lateral flow structure, as visible 

along the KKH, opposite Bagrot Gah. The granodiorite exposed 

around Parri and around the Gilgit- Indus Riversconfluénce, is 

mainly the biotite - hornblende granodiorite. Along the left 
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bank of the Indus, near the Gilgit—Indus Rivers confluence, this 

granodiorite gradually changes into banded hornblende gneiss. 

Near the Farhad Bridge and along the KKH opposite Bagrot 

Gah, the granodiorite and other acidic intrusions show prominent 

recrystallization feature giving rise to the pegmatites under 

action of volatiles evolving from cooling magmatic chamber and 

penetrating into upper horizons of intrusive masses that had 

congealed earlier (Zavaritsky, in Dorokhin et al., 1969, P.  36). 

Along with these recrystallized pegmatites, the intrusive 

pegmatites and other thin acidic dykes (mostly aplite and leuco 

granite) have intruded the metasedimentary rocks and the earlier 

granodiorite body. In the recrystallized area, granodiorite and 

aplite show common feature of recrystallization and segregation 

of coarse minerals either as stringers, veinlets, pods, lenses or 

linings in which there is a marked gradual coarseness of minerals 

with indefinite boundaries. 

Diorite exposed 	ong Shuti 	'lanuchal 	ea is gr..medium 

to coarse grained, slightly qneiss Ic  with colour index above 40. 

It is composed of quartz, feldspar, hornblende and biotite.Biotite 

occur at places as small clustei. AL certain Eocalitie: epidote 

is also present. The diorite a.1.n. ith the enclosed pecv;itites, 

in contact with moraines along Lhe KKH upstream of Parri, is quite 

sheared and kaolinized clue t 	)wden of 'licier  and action of 

water at the glacier floor. 

Near Aftab Camp, t.he diorile i.s meLiriocratic and show 

gradual transition Lowar(l Iiornhl endi. I '. 	Its mineral composition 

being feldspar, hornblende, biotite (minor) with colour index 
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upto 80 and is termed as hornblende diorite. This is perhaps on 

the marginal facies of the granodiorite because the marginal 

facies of intrusion is a dark coloured hornblende diorite which 

changes gradationally into normal grey granodiorite. Effects of 

metamorphism and assimilation are seer' in this portion of batholith, 

where a wide variety of m- Lamorphic 	n,d hybrid types ha\. Ueeii 

produced by reactions wit voican.i country roc) -.s (Ivana'. Traves 

& King, 1956, p.12). 'flils is true in !arri 	Hi,uchai  atea, where 

granodiorite intrusions richer in  in 'ii  c mineral are associated 

with hybrid diorite and include irregular hornblendite masses. 

Bakr (1965, p.10) described the  reeks  from Gilgit to Hanuchai, 

specially north of the Gilgit River, . 	nblende gr;mite, 

hornblende gneiss and horuiblendite 	all profusely interesected by 

biotite granite, apULe nid pegmatiLe. 	Jaji et al. (1981, p.172) 

described all the Si-satui jted intrus.i " rocks under the heading 

"Ladakh -Kohistan Granitic Belt" which extends from Dir in the west, 

to the Ladakh Range in the east. They have assigned the late 

Cretaceous to Miocene age, on the b?si-; of radiometric, petro-

graphic and geochemical data. 

Tahirkheli (1982, p.28) named these intrusive rocks as the 

"Ladakh Intrusives", having multicycle magm-atic phases,  and  on 

basis of K/Ar dating, assigned lower Eocene to Miocene(50 to 19m.y) 

age. 

As the ages assigned by Jan et al.(1981) are based upon 

more comprehensive data and radiometric dating of some samples 

showing 63 m.y. may be the start of the magmatic intrusion; while 
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the ages assigned by Tahirkheii (1982) on the basis of K/Ar method 

is coming within the range of ages of various intrusions th19.m.y) 

assigned by Jan et al. Hence, the magmatic intrusion of this 

granitic batholith occurred during late Cretaceous to Miocene 

eriod and belong to more than one phases of evolutionary history. 

Pegmatites and acidic intrusions:- 

These rocks have been found profuselyin the area downstream 

confluence of .Gilgit River with Batkor Gah and downstream 

village along the Indus River, and extend upto Jaglot 

(outside the quadrangle). However, a few pegmatites are also 

located near Jalalabad and Hunuchal. The fine to medium grained 

acidic intrusions aplite and leuco-granite alongwith pegmatites 

have profusely intersected the host rocks viz. paragneiss, 

amphibolite, diorite, orthoamphibolite and the metasedimentary 

schistose rocks. The pegmatites range in thickness from mere 

stringers of less than 2cm. to about 6 meters. The pegmatites 

are: both of intrusive and recrystallized type. The recrystallized 

pegmatites are located opposite the Chhamungarh village, near 

Farhad Bridge and Aftab Camp. They are formed after recrystalli-

zation of the acidic intrusive rocks viz, granite, granodiorite 

and aplite under actiuon of volatiles from the cooling maqrnatic 

chamber (Zavaritsky, in Dorokhin et at. 1969, p.36). The 

recrystallization took-place either on the margin or in the centre, 

or throughout the acidic intrusive body. The homogenous intrusive 

pegmaties are younger thati the reci -; I i1ized pjmatites. 
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Two phases of formati ot 	1  pegmatites have been established. 

Near Shuta village, the comparativety 	i'  grained pq'natit" I 

enclosed in parallel within the coarse grained pegmatite. I  a 5 

meters thick pegmatite opposite i'arri, on ieit bank of Gilgit River, 

a second phase pegmatite is cliaract  'ti 	by comparatively abundant 

and big flakes (2-8 cms) of green mica, in a 30 cms. thick upper 

portion of this pegmatite and having sharp contact. 

Zoning is present in some peqnirlites in the form of either 

wall and intermediate or intermediate and core. Zoning is riot 

symmetrical and at places wall and intermediate zones are repea-

tedly intermixed with each other. Core has generally the 

mineralization of quartz, feldspar and spodumene. 

Mineralogically the pegmatites in this area are both simple 

and complex type. The complex types have quartz, feldspar, biotite, 

muscovite, garnet, with occasional beryl, secondary calcite, 

hematite, magnetite, epidote, spodumene, and copper colouration 

mostly in form of malachite. Potash feldspar is quite abundant as 

big laths upto 15 cms in length, in the area opposite Parri and 

near Aftab Camp. At shuta, along the Skardu road, thin hornblende-

rich pegmatites are present which are older than the other pegmatites. 

The thin granitic intrusive dykes, opposite Chhamungarh, 

shows slight banding and flow, 	structure. 

Near Batkor Gah, the trend of pegmatites is generally E-W, 

while near the 	 Gilgit - Indus Rivers confluence it 

swings N NW-SSE. 
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Some basic peginat.i t., ha v nq f' .1 J.--par and bortiblende, 

are present within amphibolite in upper reaches of Lhe Shatui 

Gah. 

The pegmatites and Ihe relL'd ;iidic inLttsions are of 

later magmatic stage. The termination of. wagmatism of felsi.c 

and mafic sills and dykes FTLLqhL be even younger t 19 m.y i.e. 

upto Pliocene (Tahirkheli, 1982, p.28). 
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Unconsolidated Sediiiic'' 

Moraine deposits 

The glaciated consolidated and utic nso 1 idated wal i ne 

deposits are quite wide spread in the valleys, and at higiiei levels. 

The consolidated moraines are commonly light-green to rusity brown 

and greyish coloured, compact, slightly cemented by s  II and clay. 

They are composed of particles of nearly a] I the dimensions viz. 

clay to cobble size. The thickness at places in the valleys varies 

from 30 to 100 meters. 

The unconsolidated moraines are also wide-spread along the 

major valleys and cover comparatively an extensive area than the 

consolidated moraines. They are loose, brownish to buff in colour, 

and consist of material of almost every size. (The lowest observed 

terminal moraine is 1,230 meters, above see level, near the Indus-

Gilgit Rivers confluence.) At Batkor village, erratic boulders of 

paragneiss are wide spread in the opening valley, in the form of 

different heaps. 

Alluvium and Terraces 

The river terraces which are mostly well stratified are wide 

spread along the Gilgit River and also along lower Bagrot Gah. The 

terraces found at different levels along the river valleys, are 

due to the blockage of rivers by glacial or landslide debris. The 

stratification is in the form of aH mate horizontal bedding of 

ne L coarse grained material del-.-. ':I durinn the win 

precipi ta Lion and summer ne] Ling Seasons respect. vely. 'II 	hickes 



terrace lies along the Gilgit River upstream of Chhamungarh 

village, measuring about 50 meters. A quite wide spread river 

terrace is encountered along the Skardu Road, at the confluence of 

the Indus & Gilgit Rivers. It consists of stratified river deposit, 

with the surface covered by wide-spread sand mantle. 

The upper most surfaces of the river terraces along Gilgit 

River and that of moraines in [-lurban - Shahbatot area of the Indus 

valley have been transformed into a] viurn. The thickness of 

alluvium is quite 	thin. 	ii_l.  .I_ 	i I I ii 	I clI1 	ci F' 1 	 fl  I)() I h 

the banks of the Gilgit R.ivrr around Pirri. A large alluvial fan 

measuring 3 kms in exteri:-'on is pt:(onL at the termination of the 

Parri nala. 



STRUCTURE 

The quadrangle lies within the two major suture zones viz. 

the Main Mantle Thrust (MMT) and the Main Karakoram Thrust (MKT) 

and is in the vicinity of the MMT. 

Parallel synclines and anticlines with their general axes 

running in NW-SE direction, are located in the western part of the 

quadrangle, between Sinnakar and Gilgit River. A small anticline 

with almost E-W axis, runs from Beanja Nala in Bilchrar area, 

towards Bagrot Gah. A small asyrnetrical syncline, with axial trend 

NE-SW, runs within the metasedimentary rocks along the Bagrot Gah 

towards north of Sinnakar. The axis of this syncline also carries 

the sulphide mineralization. These small anticlines and synclines 

having their axis almost at right angle to the major trend of the 

axis, are due to the later orogenic phase. 

At the major bend of the Indus, in Hurban area, the tight 

folding within the steep dipping metasedimentary rocks produced 

small parallel anticlines and synclines with their general axis 

running in almost N-S direction. The folding is so tight that it 

resulted faulting parallel to the fold axis. An almost vertical 

fault runs from Shahbatot to Hurban along the Indus and runs further 

in NNE direction along the Phupara:-.r1 Gah.  This fault is auxiliary 

Lo the Maui Mantle Thi'. 	MMT ) wh  I  ci 	i otis, ad -  c:eti t. to 	 H 	I 

in NNE direction, in thir-  ivadranuft'  '13-1/13  ('Fahirkheli  P 	al,l97 

The MMT zone and its adjacent ar 	;'' tectonically disi w:bed 

which is manifested iii the form  H 	'iii 	L-'Idiny and faulting. 

The intrusive contact bel.. 	ii dior ii' 	'id paragn'iss with 

acidic intrusions along the KKH opposite Batkor  Gah,  is quite 

gouged and pul verized clue 	J.ij I  onsi"- 	i usive force. 	'Ph is 

contact  has partially  bccn covered by the moraine. 



GEOLOGIC AND TECTONIC HISTORY 

Kamila amphibolite form the base of the Kohistan island 

arc, which originated between the In 	Pakistan and Eurasian 

p1 a Lforms. 

The Precambrian SH'haJ.a 	climents which occur within 

the Nanga Parbat -  Harainosli massif, 1.y.i.ny towards southeast of the 

quadrangle, is a part of the norLh'', 'r margin f Lhe Arctierm rocks 

of the indian Shield (Wadia, 1932, iii Geodyrrairi ics of Paki:J an, .1919, 

p.122; Gansser, 1964, p.235). 	r1R).irkI.1eji  et al. (1979, p.i25) 

concluded that during Late Cretaceous  I 	I  ndian plate moved north- 

ward towards the Eurasian plate  and  obduction of the oceanic rock 

sequence  of  the Kohistan  arc occurred onto the Paleozoic cover of 

the Indian Shield over a large overthrLI:t (NMT). 

The Flysch type marine sediments (metasedirirents of the 

Greenstone complex) were laid down in the Tethys on the northern 

periphery of the Kohistan island arc, ;nid coupled by pronounced basi c 

submarine volcanic activity  during  Cretaceous period. During the 

main Himalayan orogeny, the northern Flysch belt  must  have been 

compressed by underthrusting of Indian shield against the Kohist.m 

island arc, during middle and upper part of Eocene, thus resulting 

the creation of a sharp tectonic line (MMT) along which large areas 

disappeared. During post Upper Cretaceous, the Eurasian plate 

underthrusted the Kohistan island axc, along the northern megashear 

(NIKT). 



The multiphase intrusions of the basic and acidic rocks 

(mostly Si-Saturated rocks) took place during late Cretaceous to 

Miocene period (Jan et al.1981, p.172). However, the termination 

of mag-.matism of felsic and mafic dykes (Swarms of aplites, 

pegmatites and hornblendite boss) might be even younger i.e.upto 

Pliocene (Tahirkheli, 1982, p.28). The earlier acidic intrusions 

were metamorphosed to give rise to the orthogneiss. 

The subduction period of the Indo-Pakistan continent under 

the Kohistan arc commenced in late Cretaceous. The first Himalayan 

orogeny started in late Paleocene; the second major orogeny occured 

in Oligocene; while the third orogeny accompanied by end of 

subduction occurred in Pliocene to Pleistocene time. The upheaval 

of the mountain belt began in the late Neogene and is still 

occurring (Desio, in Geodynamics of Pakistan, 1979, p.111). 

During Quaternary period glaciation started which gave 

rise to the consolidated and unconsolid;ltLed moraines, some of which 

are seen at the hill peaks. The uplift of the trans_Hima]iy.In 

rallUJes, resulted in the 	upt: incr'-.).se in the eusive  pn' 	of th 

rivers, which deposited their trannpoi:t:ed mat.eri;t , in  form of 

river terraces and alluvium. 
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ECONOMIC GEOLOGY 

The quadrangle is important for the sedimentary supergene 

sulphide enrich--ment, the pegmatites and the warble. 

Sedimentary Sulphide 

The multicoloured Supergene Sulphide enrichment zones in 

the form of weathered soil is exposed at different places in the 

Bilchhar area and extends further northwest towards Sinnakar area, 

in Bagrot Gah (Fig. 1). The total mineralized zone covers an area 

of approximately 7.2 sq. kms, among which about 6.8 sq. kms. lie in 

the Bilchhar area; while 0.4 sq.kms. in the Sinnakar area. The 

thickness of the mineralized zones varies from mere thin pockets 

upto a maximum of about 75 meters (north of Taisot village). But 

the thickness from 10 meters to 50 meters are common. 

The mineralization is spread throughout the stratified 

metasedimentary rocks, but the major host rock units are talc schist, 

biotite schist, quartz-mica schist, hornblende schist, chlorite 

schist, calcareous schist, phyllite & quartzite. Due to minerali-

zation in these rocks, various colour shades have been developed 

viz, brown, yellow, pink, white, grey, blue, green and also their 

combination; but more pronounced colours being brown and yellow. 

Yellow coloration is due to the surficial coating of sulphur on 

alum, which is common along the entice mineralized zones. Brown 

coi oration is due to the I I monitizat 	, while t 	white 	b 

due to kaolinizat.ion or p 	ence of II]Hie. 	wherever aluni is present 



the mineralized zone is moi_turized and swelled. A peculiar 

small reddish brown coloured gossan has been encountered in the 

centre of the big mineralized zone towards north of Taisot. 

Alum, a hydrated binary sulphate of aluminum and alkalis, 

occurs in very small quantity, as surface encrustations and crack 

fillings within the sulphide zones. It's colour being white and 

light bluish on fresh surface, but weathers to yellow. At places 

near Taisot, a hairy salt, halotrichite, a hydratred sulphate of 

iron' and aluminum has been found with asbestos - like veinlets of 

snow white colour with silky chatoyacy. It is formed under 

condition of acute deficiency of free nxygen bei'; the oXi.(iised 

zone of pyrite (Betekhtin, A.page-3)1). Such strata-bound base 

metal sulphides of Pb, Zn. Cu, Ag, may have formed syngenetically 

i.e. in the early stages of sedimcr,';mtion, by deposition in 

sedimentary pile rather than by hydoiherma,I replacement, as 

proposed in early 1950' 	(Commonwealth Science Council Newsletter, 

Oct. 1981, pp.  6-8). Gustafson (in Newsiet icr, October, 1981, 

pp. 6-8) concluded that most of the sulphide deposits are diayemieLic. 

(formed after sedimentation and before compaction) with metals 

derieved from within sedimentary sequence, but outside the area of 

deposition. They often imply low-temperature deposition with the 

involvement of biological activity in mineralization. It is well 

established that bacterial sulphate reduction is a significant and 

rapid bio-chemical process in modern anoxic sediments. 

Metallometric analyses were requested from R.D.C. Karachi, 

for Ag, Au, Pb, Zn, Cu, Ni, Co, Sb. Fe, Sc and As, but only Ag, Pb, 

Zn, Cu, Ni & Fe were checked. The analyses result is doubtful, as 
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sample taken from reddls)i 	ii gossan 	•.hardi  ( 1 i i n R  I iIr 

area, shows only 7.21% iron; while the sample taken from yellow 

coloured zone on left bank of Bilchhar Gah, show the highest amount 

of iron (21. 18%) . 	The liriii t of va1u's  f ''i  the elements is as under: - 

Copper from Nil to 351 PPM., Zinc from 20 to 1492 ppm; Nickel. from - 

20 to 307 ppm; Lead from Nil to 141 ppm; Silver - 20 ppm everywhere; 

and iron 1.14 to 21.18 percent. 

Detailed study of themineralized zone, alongwith dcc'urate 

metallometric analyses for even the 'trace elements is suggested  in 

future, to know the amount and general behaviour of elements. 

Pegmati tes 

Immense pegmatites are scattered in the south-western 

portion of the quadrangle, around Parri and Shuta area. Economically 

they are not rich, but only minor showings of magnetite, transparent 

quartz, beryl, garnet, epidote and some radioactive mineral along 

with feldspar and mica are present. 

Magnetite as minor crystals is dispersed within a few 

pegmatites near Jalalabad & along Skardu Road. However, a few 

pegmatites, along Skardu Road, about one km. from the Farhad Bridge, 

contain immense magnetite as linings with dimension upto 2 cms 

thickness. 

Spessartite garnet along with transparent quartz and 

megnetite in form of small bunches with radiating shape crystals is 

located in simple pegmatites at Farhad Bridge, and opposite Parri 

along left bank of the Gilgit River. 
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Partly developed transparent quartz crystals and smoky 

quartz is found within pegmatites between Shuta & Aftab Camp, Farhad 

Bridge and ;along the KKH opposite Chhamongarh village. 

Beryl as small grains and thin stringers is found in 

pegmatites near Jalalabad and near an ortho-amphibolite boss along 

the Skardu Road. Near Jalalabad, beryl is well concentrated in 

pegmatites. Here, a 15 cm thick pegmatite contain upto more than 

20% beryl as small dispersed grains and thin stringers. This area 

needs further exploratory work for its behaviour in depth. 

Red Garnet is common in pegmatites; but those present along 

the KKH have also in the form of small clusters. Green epidote 

crystals are found in a thin pegmatite vein found near the ortho-

amphi.bolite boss along the Skardu Road. 

Greyish black uranium mineral has been located in pegmatites 

along Skardu Road, and opposite Parr*, , on left bank of the Gilgit 

River. It is present in the form of snull cjrainu, or most . mmonly 

in the form of thin stringers and veinlets. Along the Skardu Road, 

between Hanuchal & Darchan Gah, a one meter thick lensoid pegmatite 

containing this mineral as 1 cm - 1() cnis. thick linings and veinlets 

with about ½ meter extension. 

Microcline & Orthoclase iu large crystals, are common 

within a few zoned pegmatites around U 	uifluence of Indus u'1 

Gilgit Rivers. Near Aftab Camp, euhedi-iI crystal of microcline, 

measured about 10 cms in length. IL lu present in the intermediate 

zone and core, in the form of sub hedral Lo anhedral crystals unto 

15 cms in length. It may have its use in the ceramic industry, if 

feldspar & quartz ratio is found to be suitable. Green biotite as 
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large flakes measuring 5cm-15cmx2cm-8cm. is present in a few zoned 

pegmatites located opposite Parri and near Aftab Camp.  Here, it can 

be economically exploited with careful mining, subject to its 

behaviour  remains  the same  in depth. Lightgrey to ligliigreen, fibrous, 

trenioIiteactino1ite surrounded by good quality soapstone within 

amphibolite has been reported by SaR'cnii  et al, 1975 about 3 kins 

NE of Hanuchal village. Both may have litil,  importance clue to 

small quantity and remoteness of occurrence. 

Marble 

Marble bands of white aid lightgrey hi colour with greyish 

linings have been located within the banded para gneiss of the 

Kamila amphibolite, towards south of Ilurban. They are present along 

both the banks of  the Indus upto Burumdoir  (for  about 8 kms), then crosses 

the Indus and a few bands are continued uplo Bunji (in  toposheet 43-1/10). 

A few thin bands extend NE towards Phupa. rash Gah.  These marble 

bands towards east merge with calcareous schist with the  same general 

trend. Between Shahbatot & Hurban four marble hands have been 

encountered with average thickness of each band being about 1 meter 

30 cm, and height above surface being 5 meters. The marble bands 

are also present across the Indus, with 5 meters general thickness. 

The chemical analyses of the white marble bands reveal 

the composition as silica 0.6%, alumina 0.8%, Fe  03  0. 3Yq 

CiiJ 50. 5%, MgO4.P/o md loss on ignition 43.7%,' while the grey 

marble bands reveal the composition as silica 9.1%,  alumina 0.9%, 

Fe  03  0.4%, CaO 38%, MgO 15.9% and loss on ignition 35.7%. 

The reserve estimation of the four marble bands located near 

roadside between Hurban & Shahbatot has been calculated to be about 

70,000 metric tons above the surface; while about 4,600 metric tons 

has been calculated for each 30 cm depth and one km length, across 

the Indus. 



The total reserves of the itiib1.e bands located on both 

banks of the Indus towards south I Ilurban, in the investigated 

area have been calculated Lu be 200,000 
	

LC tons 1(0 each 

meter depth. 
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