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ASTh.ACT 

Gem quality spinel deposits are located in Baltit area 

of Hunza Valley, Gilgit Agency. The Spinel occurrences are 

scattered over a 12 miles long arcuate belt between latitudes 

36°  17' N and 36°19' N and longitudes 74°32' E and 
740471 

E,at 

an elevation ranging fran 700 feet to 10,000 feet A.S.L. 

The Spinel showings are located at five places, i.e. Saeed 

Kutsbuli, Bajoring, Aliabad, Nurang & Dagan Da'i and uhanimadabad 

Spinel in various shades of red and blue occurs as one 

of the accessory minerals of white and light grey metamorphosed 

crystalline limestone, associated with honey coloured nioa 

(phlogoçtLte), pyrite, ndcaceous haematite and actinolite.. The 

spinel occurs along foliation planes and as disseminated grains 

with other accessory minerals in crystalline limestone having 

the general strike of N80W and dips ranging from 20°  to 
370 



IiffRCDUCTIOI\ 

Purpose. and Scope 

Study '*f the spinel (ruby).d*posits of Hunza, Ggi..tAgenc7'was 

undertaken during Cctober, 1972 on the request of Resident, Gilgit and 

Balta,stan Agencies, under I ro ect P-3(4) of the Geological Survey of 

Pakistan, Punjab Circle, Lahore. The request was based on the recommenda-

tions of WPIDC (1971), according to which "these occirrences warrant 

special attention as a potential source,  forapossible gem, field.in'  

Pakistan" 

During .the current investigations, the 'spinel ruby? occurrences 

reported by W.iIDC (1971) were studied and their locations were plotted 

on 1:250,000 sôa16. It ias followed by laboratory minera1gical sti.4t. 

The present report incorporates results of thest ¶nvestigations 

Location and • cces sitiility 

The spinel (ruby) deposits are located en steep slo-pes of the 

Great Karakoram, north of Baltit .(000' A..L.), about 5 miles north-

east of Gilgit.Town(450O' A..L.) ardfaIl ih "1:250,000  scale toposheet 

42 L, third Edition" of Srvev of Pakistan. The name 'Baltit' is being 

graduaUy replaced by the name 'hunza which also defines Hunza State, 

The Baltit or Hunza is the seat of Mir of Bunza State and is connected 

with Gilgit tF rough Karakoram Highway ( 	H ) which is un-metal1d, 

all weather,, truckable and runs along Hunza River. 	 . 

The spinel occurrences are scattered over a 12 miles long arcuate 

strip extending to the east and west of the Hunza (Baltit) Town between 

latitudes 360171 h and 360191N,  and longitudes 74G321E. and 74°471E.. The 

occurrences studied are located at five places, i.e. Saced Kutsbull Bajoring, 

Aliabad, Murang & Dagan Das and huhainmadabad (i'ig.l) ranging in altiitudes 

from 7500 feet to 10,000 feet, between iiasanabad Nala in the west and 

Mohanmiadabad village in the east, on the right bank of the Hunza River. 

These locations are approachable through trails and mule traqs fran the 

Highway K.K.H.). 

* Coordinates are given in the end. 
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A PTID Rest house at Karimabad (recently adopted name for the 

1ealiy around the i1ir Sahib a Palace) is ideally situated in the 

middle of the spinel bearing area. Reservation of the Rest House is 

granted by the Executive Lngineer, PWD, stationed at Gilgit. 

Previous investigations 

Varilus workers have been working in the Hunza River Valley 

area &ince the beginning of 20th century. Notable of these are 

Hayden (1914), Clark (194E-52),  .Kazrni (1951, Ivanac et al (1956), Balcr 

(1965), Messrs Geological & Mining Consultants (1965),  Stauffer (196) 

and WPIDC (1971). 

Hayden (1914) and Clark (1948-52) made reconnaissance traverses 

aleng the Hunza River Valley. Clark described the rnetamorphics, 

óxpsQd in the upper Hunza River valley as "Khaiber Series" of Late 

Carboniferous to Early Permian a.ye. Lani (1951)  described the geology 

and mineral occurrences of lower Hunza. River valley. Ivanac, Traves 

& King (1956) and Bakr (1965) mapped parts of the Gilgit and Baltistan 

Ageneies, including the Hunza State. The metarnor)hics around Hunza 

Town were described as "Darkot group" of Per.o-Carbonferous age by 

them. Middle part of their Darkot group was later nteddBa1tit group 

by Stauffer (196) while napng the area on 1:250,000 scale. 

None of the above mentioned workers has recorded the presence 

of spinel (ruby) deposits of Hunza. Their observations were later 

eipiled by Messrs Ge•l.ical & iIining C*nsUltants (G.i.C.), Quetta 

(1965) for the Ministry of Hàné and hashrnir Affairs, Goverment of 

Pakistan. They supplemented the thta with their field observations 

and recorded various mineral occurrences of the Gilgit and Baltistan 

Agencies, with sujgestions for further work. 

illowingthe recomrienIations of the G.L.C. (1965), the Ministry 

of Hme & Kashmir Aftairs ccnissioned WPIDC to investigate the 

mineral wealth of the Gilgit and Baltistan Agencies. WFIDC (1971)  has 

described the "Spinel and Sapphire" occurrences of Hunza, within the 

èrystalline limestone of the Darkot grOup, 3 localities of spinel 

and 2 of "Sapphire" have been recorded by them, ;all of which are, 

however., considered spinel by the present workers. Acordinto WPIDC 

(1)71) "the proportion of the gemstone in the host rock is very low 



ard the quality also appears to be very poor' 	IDC (1971) could not 

recover any good crystal in their 10 feet drift., driven in the limestone 

exposures to the east of Iwhainada bad, xurther work was re commended by 

them. 
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.EGICkAL GEOLCOY 

The following, stratigraphic sequence is qoott from Bakr (1965):— 

"Quaterriary ystem 

 

Unconsolidated 	Glacial morains, .Terrace 
deposits 	deposits afld'recent. Stream 

gravel deposits. 

  

Cretaceous system 

Trias - Jurassic 
s y s t at 

Eiotite granodiorite, biotite 
granite., -hornblende granite, 
hornblende gneiss and 
hornblendite 

•(reenstone corn- EpidIorite, dolomite., basalt, 
plex. 	 andesite, hornblende gneiss. 

Several thousand feet. 

Slate, quartzite, limestone, 
micaceous gneiss and schist 
+ 1400 feet" 

Tertiary system 

 

Granodiorite & 
hornblende gra-
nite. 

  

Ye sin- Group 	Limestone, tuff, qtrtzitic 
limestone. '±200 feet. 

Penno-Carhoniferous 
- system 

 

Darkot Group 

  

In th middle Hunza iver valley (Chalt-altit - Earat area), the 
Darkot group is the oray unit e:q- osed. Darkot group has a faulted, western 

contacti-th the Greenstone corn-.-le: near Chalt and an rrbrusive gadationa.1 
contact with the Tertiary bath clith (i a rakoram grancdiorite of Ivanac et al, 
1956), near 3aret. In the Chalt-1-Sarat area, the Darkot grup 



comprises high grade metamorphic rocks, as compared to thelw grade meta 

mrphic rocks of this group studied by the authors in the Yasiri Valley. In 

the western half of the middle Hunza River valley, the group comprises 

phyllite, spctted slate, silicous schist, slaty quartzite, garnet quartzite, 

crystalline limestone and garnet-mica  schist... In the éatern half, garnet—
mica s chist, .garnet.-staurolite—mi ca schist garnet -amphiboJ schist, 

micaceous gneisses and coarse crystalline limestone to micaceôu marble 

eontithte the Darkot group. The coarse crystalline limestone to micaceous 

marble is the host rock of the spinel. 

ECCi'OiJC GEOLGCk? 

The gemstones of Báltit are. min?ralgicaliy spiñel and .ocur in 

various shades of red and blue. The red variety hs been described as 

'Spinel mb3M and the blue one as .'Sapphire '..by=WPIDC(1971), In strict 
sense, 'Ruby' and 'Sapphire' connote the red and blue gem varieties of 

Corundum (Al 	respectively,respectively, although the term 'Ruby' has been used 

adjectively to define certain red varieties of Spinel (Ng Al  04), as well. 
The present workers not only consider both the varieties as spinelj but 

also maintain that the red variety r1-iay not be described-as 'Spinel ruby' 

since this name has been used for only deep red variety of spine) (Deer, 

Howie, Zussman, 1962). Other variety names of spinelas desori.bed in 

literature on the basis of shade of redcblour, are 'ruby spinel' for clear 

red variety, 'rubicélle' for red and 'alrrtandine spinel' for purple ones. 

The authors 	therefore, inclined to describe the Baltit gemstone deposits 

merely spinel.. 

It is nOt precisely known as to when these d epsits.were,discovered. 

The apprehension is that the first discovery of the spinel was made in 

sixtes of the .2Qth century in a nails bed about j a mile east of the 

village Mohaninadabad, by local inhabitants, The 14cals were attracted by 

red colour of th spinel a. ainst whi e b ckgrourd of the crystalline limestone. 

This discovery was .dôthmunicated to Ur of Hunza, who reportedly followed the 

find which .resulted into location of a number of other occurrences of the 

gemstone in the limestone xposures along the escarpment north of Hunza town. 

The area was beqüntly leased out to the hunza Mining Corporation, a 

subsidiary of Industrial Promotion Services Ltd., which is owned by his 

Royal Highness Prince Karim Agha Khan, Nfl' of Huza and others. The Hu-nza 

}1inirg Corporation carried out prospecting in the lease area atliuharrimadabad, 

Altit, Aliabad,Bajoring and Saeed utsbul1. Unfortunately, no record 
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of any production of the spinel (gem variety) is available with the office 

of' the Mining Engineer, Gilgit and Baltistan Residency. The Hunza Mining 
Corporation also engaged foreign experts to repare a report on the- mining 

feasibility-of the spinel deposits. !.lthough their rep't was not - available 

for reference; it Was learnt verbal conaunication of the Mir of Hunza,1972) 

that"the foreign L experts recaDinended Bajoring and Altit occurrences as 

suitable deposits for px'oduct ion of "gem—quality spinel" The lease area 

is kept under watch by a ninber of security guards employed by the 

Corporation. Sane locals are still secretly engaged in collecting spinel 

from the loose scree and fran the outcrops present in their lands by 

blasting and breaking the rock with hammers But the quantity of spinel 

thus collected is very small, 	 ' 

Geology of the deposits 

All known locations of spinel deposits were studied during the 

present field investigations by the athors., These are scribed below 

fran west, to east,.  

a) Saeed Kutsbull 

It is the westernmost occurrence studied, .It is locateda mile 

north of village Luthichul :n t',-..e western side of the Hassanabad 

a)4a at an•e1vtion of about '$OOQfeet .S.L'., where thick beds 

of coarse grained crystalline limestone are exposed on a steep' 

dope. Sane exploratory .trenching has been done by the Hunza Mining 

Corporation in about. 15 feet thick white to light grey crystalline 

limestone which is the host rock for pinel. Small grains (1 to 

2 mm) of ljtht  pink snel .?ere  seen on the broken urfaces of he 

lirnetone at.3 points over a total strike distance of about 50 yards. 

Cn breaking rock pieces from the nth'ie dump, few small grains (2-3 mm.) 

of sie1 were. found associated with other accessory minerals (amber 

coloured mica and pyrite).' The sDinel is lighV pink n- 661 	and 

semi—transparent. 

b) Bajoring 

This place is located roughly opposite to Saeed hutsbüll, on the 

eastern side of the Hassanaba.d nalla at an elevation of about 8500 

feet A.S.L. Spinel is present in the crystalline liiestone beds 

which seem to be the continuation of those ecposed at Saeed Kutsbull. 

The approach to this deposit is by means of a. foot path from the 

village Aliahad. The path is ('flute difficult and involves steep 
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climbing. The crystalline limestone beds are present nn a westracing 

steep slopes of a gorge cut by the Hassanabad nalla. Some pro3pejng 

has been done by the Hunza Mining Corporation. Thite and light grey 

beds of crystalline limestone, which at places grade into marble, are 

the host rock for spinel. The general strike of the beds is N.70 W 

with a dip of 15°N, Dark red spinel crystals (2 to 5 m.m.) of the 
spinel are present on the blasted face of the host rock. The spinel 

is present in streak along the foliatiOn as well as in the form inf 

irregularly dispersed grains in the host rock. 

Jtljabad 

This deppsit is boated north of the village Aliabad at. an elevation 
of about 9500 fet A.S.L., and can be apptoaOhed by a foot path from 

the Karakoram Highway. The limestone bëdsare similar to those 

exposed at Bajorin and seem to be their lateral continuation. The 
a 

spinel found here is similar to that/Ba.joring and. occurs as accessory 

mineral of the limestone 

Murang and Dagan Das 

1iurang and Dagan Das prospects are located in village Altit, at an 

elevation of about 9000 feet A,S.L. The Murang prospect is located in 

the land, owned, by one Hr. i''aukar Ai, while Dagan occür'ence is present 

to the south east of Murang in the lard owned by Hawaldar Habib Ullah 

Jan. At kurang, more than 50 feet thick sequence of crystalline 

limestone is present, out of which only 1O'-15' thick zone in the 

middle of the sequence contains spinel crystals, whei'e exploration 

mining has been carried by the Hunza 1iining Corption. The limestone 

is white to light grey, coarsely crystalline and composed almost entire—

ly of cab cit e/ dolomite, Two smaii grains of red spinel were seen 

along the foliation with other a ccessory minera1s (riuscovite and 

• pyrite). At Dagan Das,, about 30 feet  bong and 3 feEtthick outcrop 

of the crystalline limestone is exposed within alluvin and seems to be 

a continuation of the limestone, beds exposed at iiurang. No spinel 

could be 'seen on the outcrop, but on breaking blocks of limestone 

from the dump, one small grain of light pink spinel' was feend. 

Strike of the bids is N 70 W and dip is 30°h.U. 

?iul-iarnmadabad 

It is the easternmost exposure, located in a nalla locally called 

Deyitas Bar, about 1 mile north east of iuhaniniadabad village, uhich 



1 

- 	 —7-- 

is also known as Rariadabad arid is about 5 miles east of Karimabad. 

Kuhanriadabad is connected with I\arima bad by a mule track running on 

the right hand slopes of the Runza hiver and tI:e deposit is approached 

from Muhamriadahad villaze by a foot path. Thick beds of white and 

light grer coarsely crystalline limestone are exposed at this location. 

Spinel is present as an accessory mineral in a 20 feet thick zone of 

the crystalline limestone. The spinel occurs along the foliation, 

with other qssory minerals (white mica, pyrite and actinotite) 

and is dull red and bluish grey in colour. Its size ranges fran 

1 iun. to 3 mm 	o sDinel of gem variety was seen on the outcrop. The 

strike of beds is I P  vi arid dip is 37 
Oh  " 

J'j. 

As-described above, the so far known spinel deposits occur in coarse 

crystalline limestone beds within Darkot group of PenTlo-Carboniferous age in 

the area between iiuhammada.bad nalla in the east and Hassanabad nalla in the 

west. The gereral strike of rocks in the area approaches east-west. The 

foliation trend is parallet to strike. The crystalline limestone is white 

to light {:rey, coarse grained and mostly thick bedced. 4t places, the 

limestone has been metamorphosed to greater extent and has changed to marble 

where it is compact and hard. The light ,.,re.-.- crystalline limestone, at 

placea,, ves sulphurous smell on breaking. 

Spinel occurs as one of the accessory minerals of the crystalline 

li*tone in two distinct modes (Fig.2) 

Crystals along the foliation plane with other accessory minerals 

(mica, oyrite and actinolite). 

Crystals disseminated in the host rock with complete disregard 

to foliation. Cher accessory minerals may or may not be 

associated with it. 

Mineralogy 

The crystalline limestone containing spinel may be called ore.. The 

ore is composed of calcite/dolomite, amber to honey .coloured mica (phlogo.Pi te) 

pyrite, micaceous haematite, actinolite arid spinel. Calcite is the dominent 

mineral and comprises more than 90 percent of, the rock.-while the ac.essory 

minerals do not exceed 10 percent. 
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The spinel occurs in various shades of red al-id blue and the different 

colours seen are pin1,.j purple, dark red, bluish red, bluish grey and light 

grey. The colour is light and uneven in most of the grains. The smaller 

grains are cciparatively brighter in colour than large ones. In general, 

the spinel is translueoerit to semi-transparent., but tr'anspa rent crystals 

are also present. The spinel,'crystalizes in cubic, system. Generally, the 

mineral is in the form of. octahedral crystals, but anhedral grains are also 

common. The size of the . spiriel. varies from 1 rum, to l 	. The smaller grains 

are more common. Rarely bigc;er crystals (even upto 5 cm.) have been found. 

Hardness of the spinel is 8 according to iohr scale. 

Fractures are common in the spinel grains.. The bigger crystals have 

prominent parallel partings at. right angle to the 	axis. Partings and 

fractures are more common in biger. grains than in smaller ones. The 

fractures become prominent in the process of blasting the hard orystaUlne 

ilineetone and breaking its pieces while extracting, the spinel. 

Genesis 

Spinel is a ccnmon high temperature mineral of metamorphic rocks. 

It has been. commonly found in regionally metamorphosed limestone; in association 

with calcite and phiogopite (mica). It is a. cornion mineral of the spinel 

group which forms continuous replacement series. from Spinel (Mg A1204) to 

Hercynite (Fe A1204). The spinel can be formed in the laboratory by fusing 

MgO and Al 29and the action may be repressed by the following equation:- 

MgO + Al  2°3 
i'g Al 2°4 (spinel) 

The hunza spinel occursin crystalline limestone as one of the 

accessory minerals in association with mica (phlogopite), actinolite and 

pyrite. Both magnesia (I go) and alumina (Al 203)  are usually available 

in limestone, in amount sufficient to form metamorphi'c minerals like spinel 

and mica. It can be concluded from the observed assemblage of accessory 

minerals of the crystalline limestone that the spinel has been developed 

in limestone as a result of metamorphism. This view is in conformity with 

the views of the earlier workers like Ivanac et al (1956) and Eakr (1961) 

who have inferred that the Darkot group with its interbels of coarse crystalline 

limestone to marble has undergone thermo-dynamic regiqnal metamorphism to 

a greater degree in Huna area as compared with its exposure to westwards 

where no spinel is found to occur, It is, hagever, pointed out that some 

small bodies and dykes of acidic rocks are present around the sriLnel  bearing 

area, but no genetic relatior&ip of tse hO-1 'S 1 •L: 	 occurrences 
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Was observed. 

Plan for further work 

Prospecting may be. iarried out at already known spihel bearing 

localities to determine the amount and quality of various varieties of 

spinel. Rnug4 estimates of. all categories of spinel may be made fran 

the volume of rock blasted and the quantity of the spinel thus recovered. 

Initi.1ly 5 to 10 feet long drifts may be made along the dip 

at Saeed Kutsbull, Bajoring. and I'iurang and Dagan Das deposits,. This 

prospecting work may be carried out by personnel of the Gilgit and 

Baltistan 'Agencies or any other developnent agency like dPIDC, 

Since the metamorphosed limestone of the Darkot group contain.. 

irig spinel as mne of its accessory minerals is laterally very extensive, 

possibility a' locating more occurrences of spinel is -very likely. It 

is, therefore, rcommended that the limestone beds of the group may 

be extensive]r checked, by pitting and trenching,, in the. er.tire middle 

and upper Xunza River valley and Nagar area. 

The geol.gical 'map of the area is available only on i." to 4 mile 

scale (Ivanac et al 1956; Bakr., 1961), while large scale mapping is not 

possible without large scale base maps, which are, uhf ortunate1y, not 

available at present. .tt the same time, it will be rather expensive 

tLw4 prepare ] rge scale base maps by surveying techniqu ....It is1  

therefore, proposed that large scale geological maps may be prepared 

ply of the areas selected f oP mining after thorough exploration. 

These maps can also be used for planning and development of the mine. 

1. 

It is recanmencIed to the authorities of the Gilit & Bal'tistan 

Agencies to persuade the Survey of Pakistan t. prepare 1:50.,000 

tposLeets of their entire territory for systematic geological explora— 

tion. . . ........ 
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COORDINATES GF LOCALITIES iiLTICLD IT TFth TEXT 

Name of place Latitude 	Longitude 

0 
1.  Aliabad 36 	1N. 740 

37E. 

2.  Bajring 36°  19 N 740 35'E.. 

3e J3altit (Hunza) 36°  20 N. 740 40'E. 

4.  Chalt 3e16'  N. 7L.2O'E. 

5.  Gilgit 360  55 	. 2d  

6 Kabd 36 	19 N. 74 	2.4 E. 

7, Muhaiiadabad 39" 19 N, • 7L 	45E, 

6. i4 irang & Da 	n Da 36' 20  N. 71.41'E. 

9. Nagar 360 16 N. 7L 	43E. 

10, Naz Bar 36°  22 N. 7f 51. 

0 
U, Saeed Kutbu1]j 36 	18 f:., 7' 34 E. 

12 Sarat 36 	19 N. 71? 	50E. 

13. Yain 360 23N. 73• 	20 E. 
I 

S. 

a. 



R E F E R E C L S 

akr, M.A., 1965. 

Clark, 194-52' 

Geology of part of Trans-Himalayan 

Region in Gilgit & Baltistan, West 

Pakistan: Rec: Geol.Surv. Pak., 

V011111  Ft- 3 - 

Unpublished reports: Repository 

Ministry of Home & Kashmir kt'f airs, 

G:vt, of Fak,, Islamabad. 

Deer, Howie & Zussrnan,1961. Rock FoiTning 1,-.inerals;Vol.5, p.52-67. 
Publishers Longmans,London,1964 Ed. 

&.M.C., 19650 Geological & Mining Consultants: 

Minerals Appraisals Survey, Northern 

Areas (Gilgit & Baltistan): 

Repository Ministry of Home & Kashmir 

Affairs, Govt. of Pak., Islamabad. 

Hayden, H.H.,1914. 

Ivanac, Traves & King, 1956 

Kazrni, A.H.,1951. 

N:tec on the Geology of Chitral, 

Gilgi and the Pamirs: Rec.Geol-, 

Surv, India,No65, Pt.4 p.271. 

The Geology f the north-west portion 

of the Gilgit Agency: Rec., Geol. 

Surv. Pak, VoL.VIII 1 t2,p,1-27. 

Preliminary report on the geology 

and mineral occurrences in the 
lower Hunza River vafley Geol.Surv. 
Pak., Unpublished Report, Repository 
Planning & Investigation Branch,G.S.p. 
Quetta, 

Ift 	 WP.I.D.C.,1971. Repur on explratjon and evaluation 
cf mineral resources of Gilgit and 
Baltistan Agencies; pre'ared for 

o' 
 

T10- 	 ': 	Affairs 



74130 V 

36 

30 

8ali;t(Hunzo 
.1 

\\ 

Index nicip; 

of 	• 

Pakisior 

- 	 It  ç EXPLANATION 
RA N2 

17544 46 

7330 

H o' d e r oh a d 

----.-.  U 
• H UN 7 A'- . '

4005 — 	— 

2 
	n 

aneh - - 	 --- 	
Mohorn,nad6d 
i ----- 

a 

a 

AobaH.  

,77 

a  
 	— 

M. R.Cheema 

Scale.1 Inch  too mile 
Furlongs 8 	6 	4 	2. 	0 	 1 	 2 Miles Geology by:- 	

G. S arwr A!pm 

74'3 
	

74 40 
	

74 4S 

       

Alluvium 

    

LOCATION MAP 

ScoIe.l 2,000,000 

 

3' 
0 0 

36 

    

       

 

to,  

 

/3523 

 

tJorkot Group 

      

Mine Lbcot ions 

01 Saeed Rutsbul 

o 2 Bo5orng 

03 Ahjbad 

04 5 Murang-iJogon- Dos 

06 Moharnmodabod 

Locofionof Ruby 
SpneI prospects 

Ia 	Vlluqe 

River 
Foot - path 

Cant act 

Strike & dip of bed 

Muchichul 

 

No9ir 	R  
a a 

FRi1 GEOLOGICAL MAP OF RUB'( SPftIE1., HtJNZA 

AREA, GILGM' AGE4CY. 



S 

0 

•1 

-- f 

inches 

EPLAN ATION 

Sp \e I 

Pyrite 

Mica 

Calcite./dolomite 
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(a)with abundant other accessory minerals. 
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Fig._2 Sketches showing mode of occurrence of spinet in 

crystalline limestone of Bajoring area, Hunza. 
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H) Occurrence- of spnel alone foliation wth other accessory minerals. 
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