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A BTP.A CT 

Pconnai'nnc geological mappin and goch'micai 

invstigatioris wrr,  carrinrl out at 1:250,000 scaln during 

ptmbr and October, 1975 from Buchi Dag to Khunjcrab 

in tha Uppr Hunza Val1y, lying in top %raphic sheets 

42 L and 42 P. During this fild sr'asci, the reconnai-

sance mapping was done mostly along tIe Karakoram Hi6hway0 

Two mountain rang's rl].nning aD'JrOxirflately east-

wt Karakoram in th south, and HindL'aj in the north0 

These mountain rangs consist of ac:'.. c igneous rocks 

viz. granite/granodiorite0 The ig:Jk fl htween thes' 

rangs consists of sedimentary and rn asdimerary rock.,-

including 

ocks

including limstone, slat, gieiss 	'hit and qunrtZitr 

of probably Upper CarboiifcroJs to J  j3sS±C age. Fossils 

in the limestone and the slat- n arp n 	common 	Folding 

within qAdimnntary and metasodimcntav rocks can be sr?er1 

at C'-Omn localiti's. 

Th Contact of the Karakoran: ranodiorite with 

tha Pasu slate is faultd, b7 I with '.-ie mtaniorphic rocks 

of Baltit group it is intru---LvP,- 

Thn high graHo mctamorphic r,-'cks garn-t-mica 

schict, and coarsely crystalline  mable, probably indica' 

thnoynamic regional metamorphism caused by the 

intrusion of the two huge silici b thoJiths (Karakorm 

& Hlnduraj) composed mainly of bio±be.ranodiorite, 
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Thc geochmic1 nn1y 	of minus 80 mesh of 

th' rock chip rn 	tr-am sand samp1s show that th 

v1ur of coppr, zinc cobRlt, nickol, Dad, L,,old and 

i1vr ar quit low to mrit any furthr work in tho 

inVrstigatrd ara. 
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INTRODUCTION 

Purpose and scope 

Reconnassance geological mapping and geochemical 

sampling were carried out at 1:20,000 scale du1ng September 

October, 1975  from Bulchi Das to Khunjerab in the Trans-Himal-

ayan region of Gilgit Ageny3  The area mapped Curing this per4. 

iod lies mostly along the KaraKoram Highway in Toposheets 42 L 

and 42p. The reconnaissance g2ological mappin. of about 900 

square kilometers was completed during the pe.iod mentioned 

above. The area east of I4isgar was previousi unmapoed due to 

its high relief, steep slpes and ack of cc;nunication. 

Traverses were made mostej along -- he riE,ht. ank of the Khun-
ba -i 

jerab River, The leftof t.'e river eained almost unaproach- 

able due to bad weather conhior and lac'.-, of communication. 

Location and accbiity 

Situated in the r.ort."east coiier cf Pakistan,}tinza is 

a federally administered ara China is in hc east of 1{rnza 

and Afghanistan in the Ci?St (Fi1) 	t is linked with 

China by the all-weather KKoi Highway with Afghanistan 

accessibility is. 	y through rrrlc - track The foot-path 

along Shirnshal River leading to SJ'rhal i- 	almost destroyed 

due to constant ].and-sliding Shimhal vL iage is a most 

difficult place to be approachcd0 The nou;ains are virgin & 

very steep, and due to the dancer of lard slide communication 

Is difficult and ppetedaa5le0 
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Previous work 

Hayren (1914) in a hurricd trip of the fiunza 

Valley noted the presence of slate, quartziteand. 

limestone between Pu  and Misgar. He described th9e 

rocks aS equivalent of the "Palaozoic and Mesozoic 

beds of Chitral and Ysjn". 

Clark (1948) studied the slate, limestone and 

quartzite cropping out to the north of Karakoram rano- 

iorite in the Hunza Valley. He named them the "Khaibar 

series" and placed them in the Upper Carboniferous or 

the Lower Prmian, on the basis of fosmils collected 

from Khaibar, Misgar and the Shimshal Valley. 

Ivanac, Traves & King(1956) mpped the Hunza 

Valley upto Khaibar only. They named the sedimentary 

and metamorphic rocks of Perrno Carboniferous ag' as 

"T)arkot group", on the basis of thi' well_developed 

section near Darkot village in the Yjsjn area. The type 

section comprises slate, limestone, quartzite andarnet- 

mica schist. 

Schneider (1957), during 1951,, as a member of 

the Austro_Geran 'xpedition to thp Batura area, 

roported on the geology of the area lying south of 

Khaibar villare. Danilchik and Tahirkheli (1959) wrote 

a riots, concerning radioactive and heavy minerals in 

the alluvial deposits of the Lower Hunza Valley. 



AUu Bkr (1965) rlid ~ r­cnnnd-pancp mapping in 

the Hunza Valley upto Migar during the summers of 

1951 and 1952 He gave the name. "Darkot group" to 

thø sedimntary and meta-sedimentary rocks Of Permo 

Carbonlferous age lying botween the Himalaya in south 

and the Hinduraj Pang. in north, which haveeen 

intrud by the granodiorites of the Karakoram and 

Kailas Ranges. 

Stauffer, K.W.(198) during the Karakuam 

expdition in the summer of 1962. described the litho-. 

gical units in the altit-Hispar area, lying south of 

the Karakorarn Rang. He gave the name "áltit group" 

to a group of rocks consisting.o' grnet-stauro1ite 

echist, garnet-mica schist, garnet arnphibo1ite 

coarsely crystalline marble, micace.ous quartzite, cut 

byLayera and lenses of Liotite-gneiss. These rocks, 

described as more metamorphosed than .those of :the 

"Chalt schist" comprising of quartzbiotite. schist in 
These racks 

the vicinity of Chalt in the Hunza Rive' •Valleywere 

included in the Uflarkot group" by Ivanac, Traves & 

King (195b) and Abu Bakr (1955). 

Desio (1972, P.283 and 284), duringhisU5pr 

Huñza expedition in the surnrnAr of 192, •fUthér 

sub-divided the lithological units which had. beh 

described by Ivanac, Trave', and King(:956.) 

Abu Bakr (1965). 



Desio (et el) did more detailed work than the 

previous workrs. He divided the igneous rocks into 

the following unit: Giraf yenite (ocene); granodio-

rite of thô axial batholith (Pliocene), with peniatite 

and aplite dykes (Late Pliocene), syenit prophyry and 

amphibolite dykes corssing the meta-sedimentary rocks. 

The sedimentary rocks of Upper Palaeozoic and 

Triassic age wre divided by Drsio (t el) as follows: 

Misgar slate (probably the oldest); Kilik formation 

of uncertain stratiraphic and tectonic position; 

Gircha formation (Permian); Pasu slate of uncertain 

stratigraphic position; and Gujhal dolomite (Triassic/ 

Lower Jurassic). 

The metamorphic rocks to the south of Karakoram 

granodiorite were divided by him as follows: Duinordo 

formation and the migmatitic plagioclace gn-i 	of 

unknown age. 

Php ub-djvisjon were mar1e on the basis of 

difference in the lithological character and the 

presence of fauna. He further correlated the strati-

graphy of the Upper Hunza Valley with that of the 

haksgam Valley, both located to the north of the Kara-

koram axial batholith., 
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G1 GFAPHY 

Climate and habitation 

The mapped ara lies in the Trans.HiL1alayan water 

shed. It is characterized by very low precipitatiori 'mILy 

about 10 cms a year, cold winter and mild summer) 	vfry 

scanty vegetation. The precipitation is mostly in the 

form of snow, most cf which falls above 5,000meters in 

summer and about 2,000 meters in winter.'The population 

is also very sparse and is confined largly to riaor 

Valleyse 

Topography 

The niappcd area i extromely mountaineous and 

rugged. The two main ranges, Karakcr am and Hinduraj are 

aligned in a northwest—southeast direction The high 
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paks in the ar°a are mostly btwoen 6,000 and 5,700 

metrs, approxiriately. The highest peak is approxi-

rnately 8,513 irters in the Batura ara and the lowest 

contour is of 2,583 nitrs, approximately alon6  the 

Hunza Fivor in the Gulmit area. The mountain rancs 

ar° permanently snow covered in hih altitudes and 

are the birth place of the L:laciers. The rivers 

(epeci,a11y Khunjerab,Chapursa, himsha1) have el-,-,ply 

Hisscted the topography, thus niakin narrow bores 

with almost vertical wl1s. H4 h water falls are 

cornnion in small tributaries. Glaciation also played 

an important role in producin such ru•ed topographyo, 

Dminmgp system 

The Hunza river starts from the qouthorn lpc 

of the Hinduraj Range and runs in a north-south 

direction, cutting across the Karakora Range. It 

principal tributaries - himshal, batura,Ghujerab, 

Khunjerab an Chapursan, run longitudinally throuhh 

the Karakoram and the Hinduraj Ranges and are alined 

parallel to the c-trike of the metasdirnentary rocks. 

The Karakoram and the Hinduraj Ranges make the 

watorshd. There are sevtral glaciers in these ranges. 

The tri.butariec' of the HunZa River show parallel 

drainage. On both flanks of the Hunza Valley ar 

prernt flUfl1Orou 	tributry 'trearne which, join with 

the main one at alsmot right angles. The principal 
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tributary streams are the Capursan, the Abgarch, 

the . njcth,thechuJerab, the 5hiinshal and .the Ku iljThe Batura, 

Pau, Ghulkin, and Gulmit Glacier,-- occupy the'. ot.hrr 

major tributary valleys. The watershed between these 

valleys are prmanent1y snow cov"rd. 

Lakes 

Two glacial lakes wpm. obsorvèd in the mappd 

area; 1. qhishkat Lake 2. Batura Glacir Lake. 

The lake nar hichkat village jc.  thr' rpc,ult 

of the darning of the Huriza Rivar by the glacier broken 

from the Momhil Glaciers which trav4led down through 

the Parthba,r Gah. This lake measures about 30 meters 

in dpth and 1.5 km in length and is continuously being 

filled up with the alluvium bronght by the Hunza Riv'r 

and thp. hill scren. 

The Batura Glacial lake is the rsult of plucking 

and erosion hollows produced onthe ed rock by the 

action of the Batura Glacier, 

Glaciers and glaciation 

ThA prmannt nowline in th" Karaknram anr1  th 

Hinduraj ranges is at about 5,700 meters. The g1acir-

in the mapped area are disposed longitudinally to th 

Karakoram Pange, i.. northwest to southeast. 

The glaciers in the mapped area are Batura, 

Gulmit, Chulkin, Parpik, Mintaka and Ghap Kuksel 

flur. The Batura, Pas.u, Gulmit and Ghulkin Claci'rs 
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nrigiriat' from a common snow field in the Iestern 

Karakoram. The Batura Glacier is the fourth largest 

in thn world and has a v'locity of 1-2 cms/dny at th' 

mnr;ins 	about 10 cms/day in the central portion 

(1975, Chinese glaciologist)  personal oral cornmUruioation). 

The smell tributaries of the principal tributaries of 

the Huriza River also have small glaciers. Some of the 

valleys how evidence of pnrt-gTlac8i-.inn in bring wi 

and U-shaped. Unsorted accumulation of boulders, lateral 

and terminal rilorains and presence of hanging valleys 

have bcen noticed in the area. The terminal morains of 

Ghulkin and Batura Glacier aPe exposed on the Karakor 

Highway, while that of the Pasu Glacinr is about one km 

away but its glacio-fluvial deposits r-ach upto the 

Karakoram Highway. 
GOLOQY 

General Statement 

The rnappd area is  underlain Ly a sequence  of 

sedimntary arO meta-sedimentary rocks, intruded by 

acidic igneous rocks. The sedimentary and metasedi-

mentary sequence include slate, graphitic schist, quartzite, 

limestone,  marble and gneiss of Upper Carbonif-rous to 
V 	

Jurassic  age. These rocks have been intruded by th 

acidic  igneous mass (mostly granodiDrite) of Trtiary 

age forming the Karakoram and Hinduraj Ranges. Quatr'r_ 

nary moraines,  stream gravel, and alluviuri cover the 

bedreck in the valleys. The lithostratigraphic units 



in thr niappd ara f-; z- 	ivr'n in Table 1 

Thble-I: Litho-stratibraphic Summary of' the Upper 
Huna Valleys  Gilgit Agencyo 

P'riod 
	

Group 	 Lithology 

Quaternary 

Trtiary 

QUatrnary 	110rairv', tr'am-grav"1 
A. 	- 	LViUmQ 

Hinduraj grano- Bjot:,,e-granod iorit '/ 
diorite 	granite, diorite, ortrio- 
Karakoram 	r,npiss,. pegmatite, 
g ran rjo i 

Triassic and 
	

fbi omit ic 
	

Limt'tnnc' 	rlom.itic 
Jurasic 
	

limestone 
	

limestone, marble. 

Permo-- 	 Bit.it. grmup lime--t,r'nr, quart- 
Carboniferous 	Darkot-group 	zite1 gneiss;  mica schist, 

migmatitic gneiss, 

Thp sedimntary and metasdimntory rcks geno--

rally strike nst-west ond west northwest and run alr.iost 

parallrl to the Karakoram and Hinduraj. Ra-ns. The 

sdirintary rocks towards north of t,he karakoram Ran610  

show moderate type of rnetamorphisri, thus .preservin 

fcsils at certin localities; while thoouth of the 

Korakororn Range have Unn 	tns1y mctainophosed anr1  

devoid of fo.sils The high grade retamorpnic rocks 

are t,he rcsult of h-rmo-dynar4.  regidnl nietamorphiszn. 
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The intensity of metamorphism in the Perrio-

Carbeniferous rocks ;rnua1ly increases from tha Yasin 

Vl1ey towards thn Hunza Val1'y (i.e. from west to east). 

The 	 (Triassic, JurasRic) hard, compact, dolo- 

mitic limestone show sharp as well as,rndationa1 

contacts with the "nrlprlyin6 slate formation. 

ripple-marks or crc -beddin, in the sedimentary 

and nietasedimentary rocks has been noticed, which inclicatt 

dp sea deposition. 

Permo - Carboniferous Fcks 

flarkot group:- 

The flarkc't group comprising, of cedimontary and 

rnetnsedimentary rocks are exposed between the Karakoram 

and the Hinduraj flanges in the Hunza area. The rocks of 

this group also crop out along the 9iachan and upper 

Baltoro Glaciers, in the southeast of the mapped area, 

where they are intorupted by the K-2 bneisses 

(Gans!-,-,r, 1964; p.31). 

The type section lies between the Darkot village 

the flarkot Pas, in the Yasin Valley (Fig.i). This 

typo ectinn comprises of slate, limestone quartzite 

and {larnet_rflica schist. 

Hayden (i914, in Ivanac, Traves and iin,195b;p.6) 

,-1p.qcribnel. the 	]ime'tone and quartzit'-' of the 

fiarkot group between Misgar and Pasu and considered them 

to be  the equivalent aof the b"ds of Paleozoic and 



MSOZOiC ages of Chitral- and Yain0 

C12rk(.1948) durin his ijjt,  of the Huns 

VaiJoy, studied the slate, 	 quartzite 

nutcrnppin; north of the Karakorard ranodio±ite he 

rarñd thrn the "Lhaibor 	ri? and placed them in 

Ippe Carboniferous or lower Permian .pocn on the 

vidence of fosclls collected from the Kha*bar Nala0 

The riam  Khaibär series was not suitable for the whole 

Troup, a. the :Khaibar section is extremely faulted and 

the sequence is not fully knnwn Therefore the name 

Khaibar series wa: rejectd and the name Darkot 

roup" was chosen by Ivanac. Travos and.Kin195; p.6) 
r:sio & I'iartina (1972;.  pa288) named these sediiatary 

and rnetasdirnent.ary rocks...outcroppi 	ir the upper 

Hunza Valley as the Misgar slate, the Gircha formation 

the Kilik fnrmaton, th....Gujhal dolOtnite and the Pasu 

slate, on the basis of the diffeiences in their litholo0y 

11 and fossil contents 

The rock units of the Darkotroüp include 

slate, limestone, quartzite,.:gatpyriteschist and 

graphitic echist0 The qqhjsts. and quartzite are expnsd, 

in small outcrops and unrnap&b1eOn12O,OOO scale0 

Thin band's of the limestone and quartzite are widespread 

in the slate Thece slates with alternate bands of 

ealcareOus sandstone anri impure limestone, maybe termed 

s a flysch, that accumulated in the marine gosyncline 

or foredeep The rocks of the Darkot group -are 
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dynamo-th.-rmaliy rntamorphosed clur,  to theircontact 

with the Kar.akoram arid hirVurrij intrusive inecus 

The dark r'y, thinly bedred, touch slate 

ccntainin almost parallel thin bands of dark Lrpy 

limestcne alone  with thin whit- quartz veins lyinb Just 

north of the Karakoram granodiorite, has been named 

"Pasu slate" by Schneirer (1957; p.437) and Dsio 

(1963; p.494). As these slat°s are ijiiited by tectonic 

contacts, the exact thickness is unknown. In Khaiar 

area, the slate is highly limenitizn --mrl ite colour 

is brown. Nnar the Shimshal River iouth, the slate is 

intensly metar:iorphoser and grades tIrough phyllite into 

chitnse recks. The schistoso rooks show almost 

paralil intrcalations of grey-bro'm quartzite with 

pinkish-brown weathering surfaCe ani of grey limestone. 

The chemical composition of the quaotzite is shown in 

Table-4 (Sample - 26/75). Thinly bddéd dark argill-

aceous limestone is interbanded witi thin bàncs of 

amorphous, dark rey, cicareous flint with semi-

conchoial fracture, within the slate in Khaibnr Gah. 

The chemical composition of this fTint is shown in 

Tbie_4 (sample 32/75) 

Th dark grey slate, extrnng from 1,1nrkhun in 

the south to Dili in the north, of the map (Fimure.2) 

along the Hunza iver, has interb'cded llbht and dark 

gr'y ]imcton-  ifl 1 	r-v. o-r5c  'rain,-rl quartZit 
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bands. The limston bands are partially metamorphosed 

and give yellowish brown colouration on weathering. the 

bands of lime.tnne dominate over that of th quartzite 

ban. This formation is better exposed in th vicinity 

of Gircha village, and thrrefore it has been named as 

th "Gircha formation" by Desie, Martina, Galimberti, 

(1963, in Deslo, Martina, 1972; p.296). The slate 

strikes generally WN W-SE and it is this trend along 

which the principal tributaries of the Hunza River flow. 

From the Khunjerab area in the east to Kilik 

River in the Wt and further westwards, a different 

type of slate is •ncountered which may be termed as 

phyllitic slate. It is very fine grained, dark trcy to 

black, at places micaceous and show phyllitic structure. 

The chemical composition is shown in Table-4 (Sample 

40-A/75 and )9/75). The slate usually soils the fingrs, 

whn touched. In Bili-Wadkhun area, the slate is 

calcarou. The oxcessivp limonitization imparts 

yellow-brown colouration to the slate, as observed at 

the Khunjerab Top (Sample G-0/75; Tabl-4). The light 

grey quartzite and grey to dark grey arbillaceous 

limestone is interb&ded and occasionally folded with 

the slate. The limestone bends within the slate are 

commonly preent downstream from the junction of 

Gondur-i-Giraf with the Ehunjerab River, while the 

quartzite bands become common upstream from this junction. 

The argillaceous limestone bands looks superficially 



'im11pr to fh' c'lte t frt. r]9nc. Th' g'-n,-r1 

strikp of the slatp is et-west. This slate has been 

mnppe as "Misar slate" by Desio (1963... in Dsio & 

Martine, 1972; p293) 

The arnet-pyrite sch.st  and the raphitic 

sch±t is nxposarl at tha mouth of Shimshal Pivor. In 

the garnet-pyrite schist minute to coarse-brained 

crystals of red garnet and the pyrite crystals of 

0.5-0.7 ems dimension are thickly disseminated 	The 

pyrito crystals are 	velop 	also in thn intrb(lded 

grey 1imectonc. Thc amorphous braphito in the black 

graphitic schist soils the fingers. The analysis is 

given in "able-4 (aniple - '?/75) 

The contact oL th' ?pU  slate" with the Karakoram 

grnodiorte in th south and with the limestone in the 

north is probably faulted. The fa.ultci contact of the 

"Pasu. slate" with the limcston3 axtands, northwestwards 

beneath the Batura Glacier. The exact nature of the 

contact of thc 'TMisgar slate" with ti-t- i-iinduraj grano-

rioritm is unknown, because the area W25 unapproachable. 

ue to the int.nse metamorphism, the fossils are 

poorly preservrl and found only at places away from the 

cnntacts with the igneous lac-s. Th foscils are 

commonly present in the rnssive, grey argillaceous 

lirestne anrl phyllitic slate but have L)ep.n 1are1y 

etroyerl by the metamorphism and dolomitization of the 
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litM. A lieYt r'f lrcaliti' from whor' fossils 

havn born collctr i 	ivn in Tab1e'_2, 

Tabl—: Localitit- s of th 1 silifrrous rock 
units in thr,  Uppr }Iunza Val1y. 

I o C a lit y 
	

Fosc'ilifrous Pock 	 Fossils  

Khunjrab Top 	ArLillacnnus limrtono 	Pc1ecyp 

''at of Bnrakhun 	Phyllitic s1atr 	 Foraniinifr/ 
cOn oc onts 

3arakhun Gah 	Phy1' itic c-lt 	 Forarri.nifr'/ 
(not in situ) 	 conoonts 

Knrpuran Gah 	1iv Jim ton 	 Frinifr, 
(riot in situ) 	 crinoIa1 

St .ems..  

belorinites 
brachiopods, 
pelecypos 

Khaibar Gah 	Argillacous 
	

Frarninif'r', 
limp stone 
	

bra chi opos 

Thc Iarkrt group is of Prrrno—Caronifcrnus 

(Ivanac, T ravnq & King, 1956; p.8). Thr,  "Pasu slat" i 

Carbonifrous in n, bcau'c it is consirlarprl cuivalAnt 

to thn F 	t11a shals of th Himalayas  (chneir,1957). 

On thn basis of iffrrnnt typos ol' fossils colinctod 

frrrn thr lowrr Chapurson vnlioy, lowr Abgarch -inA nnstrn 

c1op6 of thr IIt'. Kiriloz, thr "Qircha formation" i 

consirc! Upper Carbonifcrous to Uppr xerrciian in air,  

(flsi& Martina, 1972; p.99). 

Th exact 	of th "Nisgar slat" is unknown, uut 

it is pbblyPniaozoic (Dosi& iartina, 197; p.293). 

Thr,  fossils co].].ct 	from tho black  phyilitic lat°, from 



aakhun ara inclu 	CoflrofltF of uncnrtain abfl(197b, 

Gcol, 0uvc Pak; Palnntolo.y & tratigraphy Branch, 

(rnl cnrimunicat,i('n) 
	

iicrncnpic c'tucy nf th(-- --anv 

osils has rval 1 
 
intns altrnation of the riiicro- 

ficcjlfi, anrl thus nn ia,nnsitic fcaturs havp beflfl 

fnunrl0 "It i' a,:7.urv -  that th' Qlir1r, rEserib1s with 

thn 	of 	 on thr, 	of concjetion of 

fnsils anr trioir siz'. 	(hami,. 19767  Cfiol.. D-ptt; 

Punjab Univ; writtn couunication) 

Ivanac, Travfls & King (..956; p6-9) collected 

cor l, brachiopo- ., brynzoans amrl forainif'r- frm 

th c'ark argillaceous limstonfl within the slate formation 

from thp southorn zirin of Khaibar Gah, about ono kiloniotr 

wt of t 	Rhaibar vil1ag; an on th basis of ths 

fos-ils thy aign 	a Pcrraian a;° to this limestone. It 

COjflCj(1( with thr, ag° iv'n to thfi 	rocks by Clark( 1948) 

as Uppr Carboniforous or Lower ?orriian; an with the 

fincings of hayrc?n(1915) anrl, Schnoin'er (1957) who also 

iscovrcd th Pr'mo-Carbonj±rous fauna in the marl an 

limton frnm thc northrn borr of the batura Glacir. 

Baltit group :- 

Thp formation drivs its name aftnr the town of 

Baltit, hnrquartcrs of Hunza Dstrict, whr it is wll 

xpos 	(tauff'r, i968, p.13) 	Thee rocks wer,  

prrv i nusl y Inperib 	a-, "Dark ot group" of prmo- 

Carboniforous a 	by Ivanac, Travc?s 	hinb(1956) and 

Ba (1965) 	Thn rocks of thp Baltit group coulc not be 

stui 	in rl-tail, UcOur in th niapp 	area only 
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• small strip of the rocks of this 1'tiiit1hn is exposed 

unrleriyiñg th Karàkorarn grnrir'1e', 1on the Hunza 

Uvfr. 

Thp part of the Baltit roup exposed in the 

mnppAdara incluOp biotitp gneiss, mirnatitic-

gnolss arlr1 mica schist, The gneis in the mapped area 

of th Baltit group, which ominats the othr rocks 

is gry and mitn to coarse rain • Thp ininra1s 

prnt in the reck are4uartz, feldspar, bjotitp, 

horn blond a nrl garnet. Small parsely dissëraintd 

crystals of aquamàrinehave bporte jthih he 

gneiss in Buichi Das area. The botite ranges 'frhm 

The pc agé 'nt t of biotité is 

high iñ'Srundbar Gah ara. Th is iighpercntae: of 

the scd1mentary ori-gin of th3.gneiss. 

• Th 	is; .oniy contgi ns 	of f  1spar anrl is 

at s me: 	'Th.. thtátiic gn*iss 1s also 

ba nte . Th4 mnrai 	ñst'ituetit are biôtit , hhrnb1enr, 

garnt,quai'tz ii1dTél(pr. 	 in the 

rdgmatitic-gn^iss is seen at certain' plád..Brundbar 

Gah, 	rk.rcy, finiylaiiriatd.mica schiqt has ben 

founr. 

Tho Baltit rup, toWars the, southwest... of Saret 

(F.igur.2) 	tcie th r1ap0 arconjt,.preominantlY 

of th pa 	tarnorphic. r6ck-saccharnidaI titp4narb1e 

J •àssociatd with±ftdca schitndnica_fe.1dspar...gneiss 

tauffer 1968, p.14). Gi ual!~~`s 
. 

pinel. (ruby) 

commonly. I mm to 1 cm size, ancl in various shades of red 
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an blue is bing minont4  froxi this coarse crystalline 

liriitone an(' rnarbi, in thp vicinity of altit(A1m & 

hema, 1974, p.8). Whcn its centact with the Karakoram 

graniorite is apprnnch, thn number ef  ncisiC lenses 

with migraatitic structure incrno. 

The contact b'twoen the rocks of the Baltit roup 

anrl the Karakoram granrr!iorite is hibhly gradational. 

Tc'nguc-s of the gran ioritr in thp Baltit 6roup an 

xenoliths of tir latcr in th grano(4ioritn mass are 

ceramon along the contact. 	Tumreus pematite, aplitr flç' 

granitic vninq cut ncrnQq t,hc foliation in the Lnpiss nar 

the above mentionr-  rnntact. 

No fossil was founrl in the rocks of the Baltit 

;roup in the mapped ara. This i perhaps rue to th'ir 

regional rnetamorphi m. 

ivanac, Traves & Kin6(1950) incluer the Baltit 

greup in. th Darkot group of Carboniferous anA permian 

flesio anrl linrtina (1972, p.292) inclurlcH them in 

th'- fl1iordo formation and asigned PermeTriasic age. 

On a reinnnl basis the feesiliferous liriostone 

an(' -,halt- b(-),- ,q of the andhi vila;e (out (,f the mapped 

area) 80 kilordeters wst of Chalt(Figure-1) in the lasin 

valley appear to be the continuation alon stri. ke  of the 

metamorphic rocks of  the Haltit broup in the hunza Valley. 

The limctone an-' shale contain fossils of Carboniferous 

an'4  Permian age anrl thref ore, qtnuffrr (1968, p.17) 

considers the Baltit t,rnup to be equivalent in ae to a 



19 

part of thn Darkot group of Carboniferous Permian aec 

Triassic and Jurassic Rocks 

T)olomiti.c limrtrnt: 

Thn iirdcston arid d 1cmitic1imstone sequence 

'xtnds rvr a ir:r ara bte'n Pa-::;u rir Morkhun 

vi1 a{5 arv also a1on a small 	rip cunrin 	at 

i3ili; thus cnvoriiae, thr promirant hih paks viz 

Mts Kirilgoz, Jurjur Khona nr5  Tupntd.an & Lupghar 

ans (F1urf-2)0 

Thc liistorie is grey, masiVe partially (o1omit:zed 

and rnctarriorphoed, wth small .tnter-caltiarjs of red ri1ar.o 

'"he,  base of the nitar. rphosei dolornitic. un stonc towaars 

northast of thp Lupgia Range., appears to bea calcareos 

breccia with ahgular fragmnt rfquartzitø anr Er,-.y 

1irntone emb de(j in a white calcareous matrix Red 

tinin;s anrl fragrnnts of iron oxide are also widespread 

in the ca1carous breecia which make it a good decorative 

stone 	It seems to be an intraforxiiational breccia as the 

frannts of the underlying slate are totally absent 

The high rst part of the Jt . Jurjur Khona Sar is 

unrlain prrominantly by light coloured iirne'tone and 

rolornitic limstone with thn alternating limensl5onp.and 

shale beds towards tthebaseo This ca1areousdoiomitic 

sequence has, not hn tectonically disturbed and show 

low anìgle dips 



chneicr (1957, in Desio & Martina, 3.97', p 17  Q`3 

pre,spnte(Ia schmatic cross-section of Mt. Tupopdan 

showing sorip stratigraphic subivisIcns  of  the ca1creous- 

roloriitic 	quc- ncc. Froni bottom to top. th Sub- 

riviions are as under 

a) thin to moiurn bded dark bry 1isrores 
an thin bedded siliceous limestone with, 
at tha base, conlorerates of iiikle Triassic 
age. 

b) grey limestones arr massive doioiüto 	lc.cafly 
Containing cristallised cross-seCtions 01 
Mgalodonts of Norian-?hatian(?) ace-@ 

c) light gry anrl thick bedded limot one with 
thick intercalations of black phyilitic 
schists with crushed Bclemnit,es of Rha't1an-
Lias(?)age. 

d) thick-bedded, lightgry liraoctones and 
saccharnidal dolomites (Do 	rMa1ni, 
Lowor Cretacous in part). 

Thn 1nioston and dolomitic lim'stone sequenc' 

lyinc brtwern Pau and Morkhun has been niapped as 

"Gujhal. ro1oriiitr" by Desio & Martina (1972, p.88). Tt!' 

samA authrrs have shown its thicknosq to be 5,000 r.tr's 

At crtain 1ocalitis, ViZ0 south of the .batura 

Glacir mouth ant-' upper reaches of th' Khiiur Gh, 

isnlatd small patchcs of white, alrnot saccharoidal 

marble are prsent. North of th mouth of tho Pasu 

Glacjrr the 'o1omitic limstono (20/75 Taule-4) has boon 

mctamorphn-c to en1i_cnnchnjr1, white anr1  t,rpy bariclod 

marblr. 

In Bili ara, thn arnaceous limestone is woli-

bdd€d, slightly (-Iloniitized, semi-conchoidal and is 

a-monciatprl with rod f-rrugineous marl (36J7&36-b/75)  
1'abJ' 4). 
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At th hi hr nlnvatinni thp liniectore cnritainc frquerit 
11 

bands of red marl, which is the charactrtstic fature 

of the liraetone sequence of this blc; ILt tie case of 

the arnaceous limestone, black caruonaceous shale is 

widespread, as seen  towards south of the iiisar .viUa 

This limestone sequence s  with the L Pnpral sirdilar st.r 

extend as an longated belt runnin 	 between th 

Misgar slate to the north and the Gircha formation to 

the nuth, alonF2 lower Chapursan, kilik arid Shikarjra 

Thie1onbated b'1t of limectorie has been r.appd 

as ltKilik  ferriation" uy D'sio i'iartin & Galimberti-.L9)3 

(in Desio & I1artina, i972, p294) 

The fosciliferous, brey coloured, well. uedded. 

ariliaceous limec'tonp intrbrdded with  slate,  at the 

Khunjerab Top, has partially  been  metamorphosed dl4e to it 

proximity with the ranodirite The  liht to dark reen, 

semi-conchoidal, chrty bands within the metamorphosed 

limestone are coLon 	The contact of slate and. limestone 

bands with the jhneous rock could not be traced due to 

snow cover and thus the nature of the cont act .is unknowns 

Due to rolornitzatin erd  prtii mrtrnorphir'rn (f 

the limestone, the fossils are net well-presurved 

However they can only be seen within the  rey limestone 

(boulders) in the Korpuran Gnh On the basis of the 

abundance of belemnites (cphaloped), crinoidal stxns, 

for 	nif'r and pelr3cypode 9  found in boulders of this 



limppt(-)np in thc Korpuran Gah, the liritne may be 

picd in thc 	cflZ(jC 'rn. 

Bakr (1965, p.9) hqF placd. all the sedir11cntary 

and rita-edimntary rcks iyinc. between Karakoram and 

Hindurj 	ns in Pp. rmo- Carboni ferous. 

Ganser 1964, p.31) placed the hue section of 

lmtone nd dolomitic limestone (Gujhal doloraite) in 

mriaic on the basis of Triasic rdea1odonts and 

Juraic blemnits. 

Dsio & iiortina (l97, p.88) placed the G.ujhal 

r4olnnite in Triaic and Jurrassic(?) aLe. 

TjO, 1966 (In flesio & Martina 1972, p.95) On 

thn bp--is rf the crjnid cc'flectcd at the base of Kilik 

frnation, from the cnnflu'nce of hilik and Chapuran 

2ivers, tried te corrlate it with the Povonian crincidal 

limn--tone outcrcppinr at lit. hobran  near Feshun in 

Chitral ara an somewhre 'le in Afb'hanic'tan ard a1c'o 

in Pamir. He further referred Ivanac, Traves & Kin •  

(1956) that the crinnidaT lirí t.on i an pren.t, in 

the Carbonifrous. 	.he suL,L,ested  that the t'ilik 

frmatir'n could u 	ithr Thvonian or Lover Carboniforous, 

but also be of a cjif1'rrnt a,e. 

This Kilik formation apparently seenis to be younr 

than thnt of the Gircha fnrmation and the l'iisbar slate, 

which dip steeply undr the Kilik formatione s thr bircha 

fo min ti on is of Prmian 	so it would be atleat post- 

Prminn. Furth-r, its, 1itholojy corresponds to that of 
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th "Gujhai rolomit 	 so it 

ca-i qafely 	placd with thp I'[soZoic Trac 

Trtiary 

Karakoram granoc1ioritc 

Thp Karakoram gr.nodibrit forms tho core of the 

Karakoram Pangp, Due to its gratcension, i can be 

called a b8tholjth0  The term Karakoram btho11th was 

first used by Clark (.949) and Iter by Kazmi  

for the lgneous rocks which form th Karako±anráne in 

Hiiriza 	In HUrz Valley the Karakoram gran•odiorite has 

a width of apprOximately tn •kms outcropping bct."n 

caret and Ghulkin alôn the Karakoram:Hjway,.. It 

shows varying 	 rocks. 

Itts southern contact in Bulchl Ds ara shows a 

gradation from graf nIor1tthi1,rdj itpnic -  to 

schistose rock butitR 	 th slat 

is quite sharp without any'hot-able altert±on: of the 

country rock. 

The granodinrite 	of l'Ightgrey colour, medium 

to coarse grained 'with rusty brown weathering coloration,  

Møgascopicaily, the rock consists of quartz, feldspar, 

biotite and hornblende. The presence and dccassonal 

predominance of the horibene over the blotite distin-

guishes the Karakorarh intrusive rocks;  from mostof the 

Himalayan granite types (Gansse, 194 p34) 

Tongues of pegmatite and granite-aplite extend 

from ranodiorit' mass co neiss on the southern side 

of th rang-.  
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No foliation in th ranodiorfte was ooservd in 

its northe 	ri the central portions, but on its south&rri 

ic1e (couth of Gulmit) minor foliation alonbwith ptyiiiatic 

folding exit; thus showing its radaticn toWrds 

gneisic rock as describd in the Baltit roup 

Accompanyin the granodiorit, hornblendic rocks 

(arnphibolito/hornblenite) are aio pron in thm Gulmit 

Gah, having cr'lour indeY of approx. bo 

In upper r'aches of Ghulkin, Pasu & Batura (lacirs 

xenoliths of slate ar micro-k;ranodirrita are present 

within th' porphyriticgranodiorite 

A quite 1ter pnewnatolitic phase has imprenated 

these granodiorite.iocally with nedl-like radiatin 

crystnls of black tourmaline alonwith quartz, epiclote, 

pyrite and arnot(miinute crystals) as observed, in the 

t1lmit Gh. 

According to flesio & Iiartina (19721  p,289) auso1ut 

age rnting by th Pb/sr method, has revea1'd thr- 	of tne 

9 rqnorlioritn granodiorite a 86 rilition years (Pliocene); 

Hinduraj girI'it: 

Tho name 'THinduraj granodiorite' is e;ivcn to thr 

igneous rocks ôonipriing the Hinduraj Range in the 

nrrthe.rn.most portion of Pakitin. The range runs almost 

aqt-wr-t along the borrrs of Pakistan with Chinaand 

Afghani'tan. The main rock type of the rno in tnc hunza 

ara is li:ht ;rey co1oured 1  coarse braind and unfoliated 
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granoiorit, showing brown weatherinb colour. The 

minerals prent are quartz, feldspar, bictit, hornblende. 

The light co urpri minerals are dominant in this rock. Th 

granodiorite has intrusive relations with the metasodimen 

tory rocks. 

mall intrusions in Wadkhun and wet of rhunJeraD 

area have sharp intrusive contact with the invaded rock 

(slqte). Thcse intrusions are mos 	a 	& 	e tly 	cidic 	intr :iediab e 

in compositien in dadkhun area. Near hakachtar (adkhun) 

a symmtrical loccolith of acidic ibnous composition 

(granite) meauriPg about 200 meters width is present alcnì 

the Korakoram Highway. The intrusive magma of this 

loccolith has domed up the bedding of the overlyin colcar- 

'ous slate, at low nnblc. nall dykes are n].so pre'enit 

n,-)r this laccolith. 

flue to very high altitudes and a rouh trrain, 

thaee intrusions could not be traced further dUrinh  

reconnoisance. The main Hinduraj gronodinritic body runs 

at-wt nd croes th mapped area north of isar and 

Khunjerab mop.  Its northern boundry is unknown, where it 

extends into the Chinese trritory. 

Desio and inrtina (1972, p.258) named the ifloUs 

intrusion north of odkhun area 	Jira± Syonitetr after 

Condu'-i-Girsf (a tributary of RhunjerabRiver) which cuts 

across this ignous body. 



P.grnatits: 

Thon pcgmatit 	alongwith 

t rq ns ellct~. thpr bnnd bintite gnis and are widely 

ditributd from nnrt to Gulr1it. They rnn 	in thick- 

ncs from mro1y 5. cm.. to 12 mtrc (iirundbár Gnh) and 

in 1n;th from 45 mtrs to •on° ki1omrtrr. 

Thm pgmtitr nr white in col our nr' co'mr 

to vry cn;-) rqn in grain ize. Iicgnscopicl1y, thy 

contnin quartz fldpr, rnu.covite (colourloss to 

light. blu),. red garnt (mnut crytn1s ) hornblende 

(t.rnc) nno prismatic crystals of .b1ck tourmaline 

(schorlit). Spar-ely ditributed blue crystals' of 

aquamarin re reported to have been 'xcavated by the 

].ocal reident from pegmntit-'s opposite qhiskhat 

village at a rat of 30 gran 	per 10 s . mete 	of 

curfa Ce ara .' 

A1thouh local" 'aiintibns nrc presrnt, periiatites 

generally dip at low angles towards wst and trike northeast 

Th" host rock (biotit0 neiss) his been trns'.ctedby 

pgmntits and aplite voins in a randum manner. Thesr 

intruc-ionq cut acro' t,he foliation of the host rock at. 

''jfftnt. 	 Two 	 ef intrUien pre-vi ir1 - 

the arly phase represent thick and large pegmatites 

which often show zOflifl but are not homogenous; while 

thesecondphase (younger) is represented by thin veins 

of mdium to coare, somewhat prophritic granite-aplite, 

almost homogenous in character. The later grn'rally strike 


