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EXECUTIVE SUMMARY

The NWFP Province having a total area of about 74,521 Km?# Is dominantly
composed of mountainous terrains covering about 70% area in the north

and plateau to plain topography in the south over an area of about 30% of
the Province.

Generally, the northern part of the Province being the mountainous terrain
contains extensive and huge deposits of dimension stones. The southern
portion of NWFP is dominated by the huge potential of rock salt, gypsum,

limestone, silica sand, coal and clay deposits in addition to the potential of
oil & gas.

The dimension stones are broadly categorized:

(D Light Colour
(ii) Dark Colour

Marble occurrences of different shades and grades are located in Buner,
Swat, Swabi, Malakand, Nowshera and Chitral districts. But the best
quality of marble is found and mined from different areas of Buner. The
marble occurs in attractive colours of white, grey, brown, green and black
and have great demand for its high quality. The inferred resource of
marble in NWFP are estimated as about 4.209 billion tones.

Granites drehard dimension stones occupy extensive areas in Mansehra,
Swat, Dir, Kohistan and Chitral districts. These are ranging from light
grey, dark grey to black colours. Most of the granite deposits are located
in very rough and rugged terrains and remote and inaccessible areas. Best
occurrences of black granite studied in Manshera district, wherein about



25 tenements have been granted to private investors. Workable/mineable
resources of granites have been estimated to the tune of 45 billion tones.

Vast deposits of serpentinites/ultramafics occur in Kohistan, Swat,
Malakand and Chitral districts, Two localities in Swat district have been
identified as best, on the basis of having production capability of large size
blocks and easy accessibility. These deposits are located near Shangla and
Malam Jaba, The resources are estimated upto about 1.2 billion tones.

The category of ordinary stones marble include soft rocks amenable to
Cutting & polishing. Slates, limestone, dolomite, gneisses and quartzites
etc. are generally not included in this category as the substitute of marble
and granite. This category of decorative stones are scattered throughout
NWFP and the resources are estimated in billions of tonnes.

The Exploration Promotion Division, Directorate General Mines & Minerals
launched a PC-II scheme titled "Geological Survey & Evaluation of Marble
And Granite Resources in NWFP” with a total cost of Rs.7.05 million for a

period of 3 years. The objectives of the PC-1I scheme may be
summarized as under:

a). Reglonal scale resource mapping of marble and granite occurrences
for categorization and resource estimation of the dimension stone
potential.

b). Database generation through compilation of marble and granite
tenements granted by DGMM,

€). Scanning of marble and granite potential for identification,
Categorization and prioritization of suitable outcrops amenable to
extraction of standard blocks.

d). Orientation studies i.e establishing geological, geotechnical and
mining parameters for development of model quarry of marble and
granite commodity.



e). The ultimate objective of the proposed survey and studies is to
create necessary database for categorization and quantification of
marble and granite potential through geological survey and resource
mapping plus orientation studies for development of model quarry,
This is pre-requisite to planning and development of marble and
granite sector,

Keeping in view the targets of the scheme, 6 Nos. target areas for
selection of sites for in-situ block quarrying of marble in Buner district.
Nine number deposits found suitable and selected for extraction of granite
blocks and two locations for model quarry development for serpentinite in

Swat district.

Most of the private parties have been using primitive methods for the
extraction of the blocks. New quarrying methods are required to produce
blocks to meet the demands of domestic and international market. The
introduction of block quarrying technology has left no place in market for
irregular and substandard blocks. Growing demand for dimension stones
has necessitated more mechanization and application of advance
technology. If one such project Is initiated in NWFP, It would set the

modern trend In stone industry in the province. The block cutting
technology would:

i) Eliminate the losses caused by the present mining practice.
i) Produce large size, formed and regular blocks in the quarries.

i)  Enhance the depth of the mineable deposits to some extent,
thus increasing present reserve estimates manifold.



lv) Geo-technical studies for selection of right outcrop for quarry
development.

v)  Ensure regular production of the dimension stones for long
term contracts.

vi) Setup a trend to gradually modernize the processing plants,
and would:

vii) Inspire the private investors to adopt the new technology.

By the application of in-situ block cutting technelogy, the production will
be increased manifold. Further more, processing of marble into
standardize size will also compete the International market against the
dimension stone. This will contribute to the flow of foreign exchange in the
country.

Most of the area of the northern part of the Province is remote and
inaccessible. So the process of survey and investigation should continue
and search should be made for identification of more sites and the
deposits should be re-examined and studied. Similarly, all other deposits
which may not produce big blocks should be worked out for production
small but regular blocks as foreign market does exist for small blocks of

specially beautiful stones is those of Buner area in other parts of the
Province.
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INTRODUCTION

NWFP is endowed with enormous potential of dimension stones,
which include marble, granite, serpentinite and other stones. The
potential marble bearing areas, having variety of marble
occurrences of different colour and shades are located in prominent
areas of Buner, Swat, Nowshera, Swabi and Chitral. At present more
than 80% marble in raw form is being marketed to Sindh and
Punjab province, where these are processed into the desired size in
the form of marble tiles, tabletops and other decoratives.

Private sector is involved in the mining and further processing of the
marble in NWFP but due to lack of know how and for getting
immediate return, they use the primitive methods of mining by
using indiscriminate blasting for recovery of marble lumps rather

than regular geometrical blocks. This practice has greatly damaged
the marble sector,

To reqularize the marble sector, the DGMM has launched a scheme
“Geological Survey & Evaluation of Marble & Granite Resources,
NWFP” to scan the marble bearing areas, which are suitable for
large size block extraction. The ultimate objective of the proposed
survey and study is to create necessary database for categorization
and quantification of marble and granite through geological mapping
and survey followed by development of a model quarry. In order to
avoid wastage of marble, new guarrying methods are required to
produce blocks to meet the demands of domestic and international
market that will ultimately contribute to the GDP of the country in



the form of local revenue and the generation of foreign exchange.
This will benefit the local population of the area by the generation of
the employment opportunities, enhancement in the socio-economic
status and by product infrastructure development in the less
developed and remote areas of the province.
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RV VALUATION OF MARBLE/GRANITE
RESOURCES OF NWFP

Di n&D iv n

In ancient human civilization of about 4000 years, the use of
compact and polishable stones can be traced In the prestigious
architecture as well as in the medium and huge size sculptures. Its
use is dominant in the structures of the Mediterranean’s region
iIncluding Middle East and South Asian countries,

In common usage these are termed as decorative or ornamental
stones. These stones are put to architectural use and are utilized for

external and internal beautification and decoration of edifices and
building.

These may be classified as soft and hard stones and are commonly
called marbles and granites respectively.



2.1

PRINCIPAL ROCKS USED AS DECORATIVE STONES

Genesis Composition
Siliceous Carbonates
Acidic Mafic-
Ultramafic
Magmatic Intrusive Granite Syenite Peridote
Diorite Gabbro
Effusive Porphyry Basalt
Gneiss Serpentinite Marble
Ortho Quartzite
Matamorphic
Para
Sandstone . Travertine
Clastic , Alabaster
Sedimentary |Chemical
Organagenic
Intrusions
Igneous/ Plutonics _ Light colour granites
Effusive/volcanics _____ Dark coloured granites
Granite
Metamorphic——Ortho<Gneisses - Light coloured Granite
Matamafites

Hard - Quartzite etc. - Granite

F‘ara<

Soft - Carbonates - Typical Marble
Other =~ Ordinary Stone Marble




Minerals is a dominant source, which can be used as the mean and vehicle
of development for the remote, hilly and rugged terrains of NWFP.
Exploitation of mineral resources of NWFP, should, therefore, receive top
priority.

Search for metallic minerals is a long strenuous process and require long
term planning, sophisticated technology and huge investment. The
exploitation of decorative stones, on the other hand is much quicker, less

risky and the least expensive of mining enterprises.

High quality dimension stone deposits lie exposed in NWFP, It is high
valued abroad and can be sold at premium prices in the International
market. Thus subsector of minerals, as such, has potential of value
addition warranting development technology as well as human resources.

Based on the studies carried out under the project, the dimension stones
has been categorized as light & dark colour.

2.1.1 Marble

Genetically, the term marble is essentially used for metamorphosed
pure limestone but commercially, used for any soft rock or stone
with pleasing appearance, which takes good polish. Such rocks
include fossiliferous limestone, crystalline limestone, onyx,
travertine and evidently the true white, red, gray or black marble.,



In geological process, the limestones are converted into marble by
thermal metamorphism, through heat emanated from igneous
intrusions and by dynamo-thermal or regional metamorphism as a
result of strong directed pressure and temperature, The temperature
effect is indicated by small imbricate folds. The high temperature
effect is indicated by the presence of various accessory minerals,
such as tremolite-actinolite and diopside. The presence of schists

and gneisses in the vicinity of the deposits generally indicate
dynamo-thermal metamorphism.

The chief constituent in marble is calcite followed with or without by
few percent of quartz. Other accessory minerals are graphite,
hematite, limonite, chlorite, mica and hornblende. Metamorphism
alters and recrystallizes the constituent minerals and usually

deforms the Internal structures, sedimentary features and fossils.

2.1.1(a)  Colour

Pure marble is brilliant white but generally marbles have
various shades from light grey to black, which are probably
produced by disseminated carbonaceous matter. The green
tint in marble results due to the presence of chlorite. Pink and
red coloures are imparted by the presence of hematite and

manganese carbonate. Yellow and green tints are caused by
the presence of limonite.

The colour may be uniform, mottled or patterned. The streaks
and bands, commercially designated “veins” often impart
exquisite beauty to the stones. Uniformity in colour or colour



2.1.1(b)

2.1.1(c)

banding is commercially very important. Considerable care Is
taken in mining to follow certain seams or beds having
uniform design or colour.

Texture

The texture of marble depends upon the size, mutual
relationship and orientation of calcite crystals. For example,
for fine texture, the range of grains per cubic centimeter is
upto 20,000, having grain diameter of 0.37mm, whereas for
coarse texture, the range of grains per cubic centimeter Is to
70, with diameters of 2.44mm. The absorption of water (bad
effect) depends on grain size. In general the water absorption
increase with the increase of grain size. In most marbles,
grains are irregular in shape and remain closely interlocked;

the inter granular spaces being extremely minute. The
complex fabric is what enables marble to withstand
disintegration on exposure. Mostly the grains show aligned
orientation, although in some cases, it is random but the
crystallographic axes are approximately aligned in a common
direction. The cleavage of calcite produces a mosaic of bright
reflecting surfaces, which makes the rock to take a brilliant
polish,

Grade/Quality of Marble

The density of marble generally ranges between 2.6 and 2.8,
Its hardness |s between 3(calcite) and 4(dolomite) on Harmful
elements, i.e iron, pyrite, fractures, etc. the Moh's hardness
scale. The abrasive hardness is generally enhanced by the

1



2,1.1 (d)

amount of quartz and silicate minerals present, which make
the stone more resistant to sawing.

Uses

Hard marble is required for paving steps and floor, whereas
soft marbles are desired for sculptures and decorative
purposes. Softness is also advantageous for easy workability
and for low cost of processing and finishing.

Marbles have low porosity due to their interlocking crystalline
fabric, ranging from 0.0002 to 0.5 percent. Good marble
should have low porosity or water absorption ratio (0.1 to
0.7%) for withstanding rains and moisture,

The other important and useful property of marble is its
strength to hold under pressure, characterized by modulus of
rupture, which is expressed in pounds inch (Psi) or in bars in
the SI(System-International) unit (1 bar = 14.5 Psi approx) or
more recently in mega pascals ( MPA=10 bars or 145 Psi). The
modulus of rupture of good marble is around 1800 Psi).

In Pakistan real and pure marbles are mostly located in North
West Frontier Province and FATA. From north toward south of
NWFP, the marble bearing localities are situated in Chitral,
Swat, Buner, Mardan, Nowshera districts, and also in Hazara.

2.1.2 Granites

Genetically, granites are pheno crystalline, quartz and feldspar rich,

light coloured rocks, occurring as intrusive masses. They are hard

rocks, having hardness of 5 to 7 on Moh's scale. Their hardness Is

considered an important quality for their use as building stones.

8



The term granite in commercial stone industry is, however, used for
a variety of hard rocks viz: intrusive, extrusive and irrespective rock
type and genesis, metamorphic rocks. This includes true granite and
fine to coarse-grained igneous rocks, granite gneisses, diorite,
gabbros, andesite, rhyolite, basalt, pyroxinites, hertzburgites,
norite, syenite, anorthosite, amphibolite, hornblendite and quartzitic
rocks etc. These are classified as |euco-granites or white coloured
granites and melano-granites or black granites when used as

polished dimension stones because occurrences of quartzite as mata
banded rock.

Basalts and diabase are aphinitic, quartz - free, dark and heavy
rocks occurring in flows, dykes and sills are main sources of black,
grey,

2.1.2(a) Colour

The colour of granite is governed chiefly by the colour of the
contained feldspars ranging from pale pinkish grey to pink to
salmon to strong red. When pink or red colour is absent,
granite range from light to dark colour, which is controlled by
the ratio of feldspars and quartz to biotite and hornblend,

The colour of granite for use as dimension stone and tiles is
extremely important. Some granites, such as Swedish
granites, are widely known for a certain colour such as red.
There are occasionally true black granites but in all cases the
uniformity of colour is high desirable and is the single most
important consideration.

Y



2.1.2(b)

ad uality of Grani

The chief textural requirement is the uniformity of grains.
Whatever the size of the grains, it must be uniform and grains
should be uniformly distributed. The hardness of granite
however, not only effects their quarrying but also it requires a
special treatment for their cutting and polishing. Certain
structural features, such as, fractures and sheet and bedded
structures, Internal linear or planar orientation in granites may
need special technology for producing dimension blocks.
Hairline fractures, quartz veins, dykes and veinlets and knots
of dark minerals, may render the rocks valueless for
decorative purposes.

The granites must be very sound, not susceptible to scaling
and must have low porosity and high compressive strength.
The scaling in large part is probably caused due to the
presence of sulphates. The compressive strength of granite
lies between 8,000 and 53,800 Psi and that for use as

dimension stone should be in the range of 20,000 to 24,000
Psi.

The fine grained basic and ultrabasic rocks which are
composed of varying proportion of plagioclase and
ferromagnesiam minerals are tough and sound due to their
finely crystalline compact texture. Harmful elements |.e iron,
micas and pyrite are also present.

The most beautiful granite in Pakistan for cutting dimension
block Is located in the Nagar Parkar area of Sind Province,.

10



2,1.2(c)

Equally good quality hard rock deposits of varied colours and
shades are found in Hazara, Swat, Kohistan and Chitral
districts of NWFP.

Uses

The major uses of dimension granite are in monuments and
memorials, for buildings as brides as foundation blocks, in
arches, columns and steps and for highways and floors as
curbstones and paving blocks. Minor amount of broken rocks
are used in filter beds, as riprap material in dams and as
poultry grit.

Besides the use of granites as dimension blocks, thin polished
and finished granites slabs of 2cm or as thin as 1cm are in
high demand. These slabs are being used as thin veneers and

panels to clad buildings and walls.

More than ever, granite |s a serious choice for many
installations. It can be used anywhere one would use marble,
and may other places where one would not. Because of its
toughness, resistance to acids and to physical wear makes it a
great choice for kitchens, fireplaces, furniture tops, entryways
and many other places of public passage or those subject to
wear and tear. Granites now represent about 40% of the total
world’s production while marbles represent 55%. Well polished
slabs and blocks of granites are many times more valuable
than those of marble.



.13

2.1.4

r ini Itramafic

Serpentinite, which are commercially lumped with marble, Is
genetically a very different rock. Massive serpentinite is the
dense aggregate made up of the groundmass of serpentine, a
hydrous aluminum silicate Hq Mgy Siz Og, Serpentinites may be
described as the metamorphic rocks of ultramafic composition.
The olivine in the peridotites get altered and converted partially
or wholly into serpentinites. It is mainly found in the vicinity of
and associated with gneisses, granulites, metamorphosed
limestones and dolomites, talc and chlorite schists. Its colour is
green, yellow or black, dotted or striped. It has greasy luster or
feel. The density is around 2.6 and hardness ranges from 2.5 to
4, matching well with true marble.

Ordinary Stones Marble

The decorative and dimension stones other than granites and
true marbles are categorized as ordinary stones marble. These
may be excavated as blocks and can be polished but not in some
case may be inferior to marble and granite in quality. Limestone,
slates, gneisses and quartzites are included in this category,

12



AN OVERVIEW OF MARBLE INDUSTRY

In Buner area mainly good quality marble deposits exposed in the
Permian to Mesozaoic age formation like Doma formation, Kashala

formation, Nikanal Ghar formation and Saldu formation.

The Nansar, Babuzal and Shamozai marble out crops are exposed
in Distt Mardan and Buner are the part of Saidu formation . Marble
bounded in Saidu formation is black in color fine grained jointed and
fractured, but some parts of same marble especially in Shamozai
area, have qgrey to dark grey colour with calcite wveinlets
commercially known as Zebra Marble, Mostly Saidu formation
marble is partially marbalized as compared to other formations.

The Bampukha, Turusak, Daggar marbles in Buner area exposed in
the Nikanai Ghar formation. The marble bed of Bampukha is whitish
in color, fine grained and compact with open spaced, joint &
fracture. Extraction of geometrical sizeable block Is possible from
different deposits. Turusak and Nansar marble is Jet Black in color
fine grained, compact and have open spaced joints fractures.

Dimension stone occurrences are confined to the northern part of
NWFP and the adjacent parts of tribal belt. The extensive marble
resources are those of Mardan-Buner belt within a linear extension
of about 50 km, mainly white and grey coloured. The finest quality
of marble is being mined from this area. Presently more than 150
leases have been granted to private parties for prospection and
mining purposes. The other vast and potential marble bearing area
Is the elongated horizons of Shoghore and Gaherit marble in Chitral.

1



The Chitral marble is mainly white in colour and has vast potential
for systematic development and quarrying. Other occurrences are
scaltered in Nowshera, Mardan, Swabi, Swat districts and Malakand
Agency.

More than 220 units have been installed and are operating in NWFP
for processing of marble and granite blocks and boulders. Out of
these, 144 are in Buner, 30 in Mardan, 34 in Peshawar, 20 in
Nowshera, 15 in Swabl and 6 in Mingora and the remaining are in
Chitral, Hazara and other localities. The NWFP has also a vast

potential of a variety of granite resources of different shades and
textures. The term granite |s here assigned to rocks harder than
marble but amenable to extraction of blocks and processing to cut &
polished tlles and tops and other decoratives. The extensive
belt/batholiths of Trichmir, Karakorum, Kohistan and Indian blocks
have significant outcrops for development of granite quarries. A

number of dark coloured granites have been identified in Mansehra,
where the about 25 |eases have been granted to private investors.

The wvast resources of dark and dark agreen coloured
serpentinites/ultramafic rocks are spread over l|arge areas in
Kohistan, Swat and Malakand areas along suture zones geological
belts of metabasites in Chitral, Dir, Swat and Kohistan have more
extensive potential for delineation of outcrops of green shades
granites of Kohistan Island Arc. The belts of serpentinites and
metabasites have a lateral extension of more than 100 km. with
significant width In tens of kms.



About 50 mineral tenements have been granted for prospection and

mining of serpentinite in Shangla and Malamjaba areas of Swat to
various private parties.

The year wise production of various dimensions stone, i.e from
2000-2001 to 2005-2006 is given in the table given below.

(In Tonnes)

Category 2000- | 2001- | 2002- | 2003- | 2004- | 2005-
of 2001 2002 2003 2004 2005 2006
Dimension

Stones |

Marble 388722 | 405441 | 460202 | 235475 | 571331 | 375586
Granite 4242 4820 2827 2871 4913 2374
Serpentinite 1018 2483 2131 1155 2173 385
II Slate Stone | 119498 | 161142 | 324266 | 120166 | 220733 45809

Source ! Licensing Division, DGMM

The average annual production of marble from the country is
497,317 metric tones, whereas the average annual production of
marble from NWFP is 406,126 metric tones, showing a major

contribution in the production of marble sector. Production of granite
and serpentinites are not encouraging.
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GEOLOGICAL SETTING

Regionally the rocks of Buner and Swat are highly deformed and
metamorphosed along the northern margin of Indian mass bounded
by the Indus suture mélange of Tahir Khall etal (1979). The Indus
suture zone separates the cretaceous intra-oceanic magmatic block
(Kohistan Island Arc) in the north from the older Gondwana
Continental fragment (Indlan Plate) in the south. The two geologic
domains are referred to upper Hornblendic group and lower Swat-
Buner schistose group of Martin etal (1962), respectively. Different
formations exposed in Shangla and Buner areas represent the meta
carbonate units of the Precambrian sedimentary formations of the
Indian plate margin, The formations are overlain by Paleozoic to
Mesozoic sequences, underthrusted against the Main Mental Thrust
(MMT) to the north of marble prospects. Based on geological
mapping of one degree sheet (43 B) by the GSP in the year 2004,
the carbonate bearing formations of the Indlan plate margin in
Malakand, Swat(Shangla-Besham), Buner and Mardan (including
Swabi & Nowshera) are categorized as per given table.
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| Geological Age Localities Rock Units
Formation
Saldu Late Mesozoic | Buner (Nansar) & Graphitic Phyllite
Farmation Babuzal and schist with
minor calcite marble.
Nikanal Ghar | Middle Buner (bazargal, Calcite marble,
Formation Mesozaic Bampokha, Tursak, | Dolomitic marble
Daggar, Matwanai, | and minor phyllite,
Nansar.
Kashala Early Mesozoic | Swat, Buner, Calcite marble,
Formation Mardan schistose marble,
dolomite marble,
calcareous phyllite,
Marghazar Triassic Horn blende schist,
amphibolite, biolite
Formation schist, phalogophyite
marble.
Doma Permian to late | Shangla, buner Calcite marble,
Formation carboniferous (chagharzai) & phlogophite marble,
Mardan (pallo tremolite marble,
dheri). dolomite marble.
Nowshera Devonian, Kandar, Pirsabakm | Sandy dolomite,
Formation Maneri, ghundai limestone, Marble
Tarako and Baagh, with calcareous
quartzite,
Manglour Precambrian Pacha, loesar dome | Garnet schist,
Formation mascovite quartz
schist, tremolite
marble, calcite
. _ _imarble.
Gandafl Precambrian Shangla marble Graphitlic schist,
Formalion/ calcite, dolomite and
Krora tremolite marble,
Formation

Swat granite
gneiss

Paleozoic

IMum, malamjaba,
shangla, chenglal,
Babajl Kandao.

gneiss, mega crytstic
granite.

Swat granite include augen gneisses and tourmaline granites. The
augen gneisses are characterized by the presence of large Potash
feldspar augen in a ground mass of quartz, feldspar and biotite,
while the tourmaline granites are characterized by the presence of
black tourmaline crystals and absence of biotite and feldspar augen.
The augen gneisses are unconfirmably overlain by the Alpuri schist
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and tourmaline granites occurr as an intrusive sill-like body into the

augen gneisses and surrounding quartose metasediments.

The term Alpuri schist was Introduced by Kazmi etal (1984) for the
lower three units of lower Swat-Buner schistose groups of Martin
etal (1962). The Alpuri schist consists of the following units.

b)

a) Quartz mica schist and amphibolites.
b)  Calc-schist and schistose marbles,
C) Graphitic schists.

Quartz Mica Schist & Amphibolites

The unit cnnsistr; of feldspathic quartzite, quartz, mica
(garnet) schist, biotite schist, biotite ziosite schist, quartz-
muscovite schist, quartz horn blende schist and amphibolite
beds are 1-20 meters thick and have contact with calc-schist
and schistose marbles. Near the contact, |t contains coarse
massive epidote and epidote-amphibolite lenses.

Calc-Schist & Schistose Marbles

It consists of calc schist, garnet actinolite, calc schist and
schistose marble with minor amount of massive white to gray
marble. The schistose marbles thinly laminated with interbeds
of calc- schist. They are light to dark gray, some times banded
(white and gray colored), and consists of calcite, graphite,
quartz and muscovite. The calc- schists vary from light grey to
brownish gray in color and consists of calcite and silicate
minerals, which som times form alternating layers, ranging in
thickness from 1 to 5 cm. The calc- schist and schistose



marbles have a short contact with the underlying
amphibaolites.

c) Graphitic Schist

This unit overlies the calcschists and schistose marble which is
dark gray in color and consists of graphite-quartz muscovite
schist, which is phyllite in character.

The whole sequence of Alpuri schist is abruptly terminated Dy a fault
called as "Niknai Ghar Fault” (Ahmed etal), being placed near these
units against a thick, white, massive and dolomitic marble units
known as “Nikanai ghar Marbles”.

Nikanai Ghar Marble:

This was named by Nikanai Ghar village near Tursak (Buner) as
“Nikanai Ghar Marble” and Is distinguished as a separate formation.
Previously It was included in the marble and calc schist unit of the
lower Swat-Buner schistose group(Martin etal1962).

Lithologically the formation consist of marble with minor amount of
quartzites, calc- schist and graphitic schist. The marble are massive,
thick bedded, coarsely crystalline and partly dolomitic with poorly
preserved fossils. These are white, light gray to dark gray in color.
The upper contact of the formation is not exposed, while the lower
contact with the Alpuri schists is marked by the "Nikanai Ghar
Fault”. The marble and associated meta sedimentary sequences are
possibly correlating to the Gandaf formation and karora formation.
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Precambrian age (early to late proterozoic) overlying the early
proterozoic formations of the kotla and Besham complexes in the
east, towards Besham. In the south west towards Alpuri, swat and
Buner, the formation of Marghazar, Duma, Kashala, Nikanai Ghar
and Saidu are overlain. Geological formation comprising pellitic,
psammatic and graphitic schists, gneisses and the inerbedded
calcareous schists including marble are representing the
Stratigraphic column of late Mesozoic to early Proterzoic.

The altitude of the Lithological units in general is north-south
commonly with steep dip towards west.



ok

GEOLOGICAL OCCURRENCES OF MARBLE IN NWFP

The geological occurrences of marble in NWFP are classified into the
blocks as given below;:

i Marble of Karakorum block
i, Marble of Kohistan Island Arc block
iii, Marble of Indian Plate block

Marble of Karakorum Block: The Chitral district lies in the
extreme northern part of NWFP, It covers more than 15000 Km?2
area of the great Hindukush ranges, which is the westward

continuation of the Karakorum. Geologically the Chitral district can
be divided into three tectonic units.

a) The unit lying on the northwestern side of the Reshun fault is
composed of Paleozoic metasediments, which have been
intruded by the Hindukush granitoids. The metasediments
include the Charan quartzite, Shoghore formation, Sarikol
Shale, Wakhan formation, Atark unit and the isolated
quartzites and minor limestone of Baroghil.

b)  The central unit, which lies between the Reshun fault and the
MKT is composed of the Mesozoic metasediments, intruded by
the western Karakorum granitoids. The Wakhan formation,
green schists, Chitral slates and the Reshun formation are
included in this unit. The Northern Suture Melange (NSM)
separates the Asian plate from the Kohistan Island Arc. The
NSM is composed of volcanic, sedimentary and serpentinite
block Iin a slate matrix.



c). The unit exposed on the south eastern side of the NSM
represents the northern part of the Island Arc. It consists of
cretaceous metasediments and wvolcanic rocks intruded by
granites, tonalites and diorites.

The marble of the Chitral district lies in the Reshun formation
of the central unit. It occurs In the form of three spatially
separated strips In the southern part of the Chitral district.
Marble occurs in wide spread areas. The marble of the Reshun
formation crops out into two bans for the full length of the
area. White, fine grained marble is avallable in large quantity
at Gahirat, just near the main road between Drosh and Chitral
town. The other marble localities are in Bumboret, Rumbur
and Birir valleys of Kafiristan, in the Chitral Gol, Shoghor and
also in Shishi valley,

5.2 Marble of Kohistan Island Arc Block : No significant marble

deposit occur in the Kohistan Island Arc sequence. The Kohistan
Island Arc has been considered as intra-oceanic Island Arc
developed in response to northwards subduction of the New-Tethyan
oceanic lithosphere. It is characterised by a complex interplay of
magmatism, deformation, metamorphism, uplift and erosion. It Is
made up of a variety of cretaceous and tertiary igneous and
subordinate sedimentary rocks, which can be grouped in several
distinct units on the basis of age and lithological characteristics.

Marble occurrences are very sparsely distributed in the NWFP
portion of the Kohistan Island Arc, that can be observed in Dir,
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5.3

Kohistan and upper Swat. These are highly sheared, fractured and
large blocks can not be obtained.

Marble of the Indian Mass Block: The Indian Mass within
Pakistan has a long and complicated thermo-tectonic history dating
back to at least the early proterozoic and, possibly, late Archean. A
wide range of metamorphic assemblages has been reported. The
Indian Mass rocks to the south of the Indus Suture have been

divided into internal zone and external zone sequence by Treloar
etal (1991). The internal zones rocks are metamorphosed and
cropout to the north of the Panjal-Khairabad Trust. The external

zone is unmetamorphosed and occurs to the south of Panjal-
Khairabad Thrust,

Marble occurrences are confined to the internal zone
metamorphosed rocks. These deposits are widespread in Buner
area. In the Buner and Swat districts, the marble occurrences are
located in the lower Swat Buner Schistose Group that covers most of
the area of lower Swat, western part of Chakesar and northeastern
part of Mardan district. The lower Swat Buner Schistose Group Is
further subdivided into Marghazar formation, Kashala formation,
Saidu formation and Nikani Ghar formation.

The important marble occurrences of the Buner district are located
in the Nikani Ghar formation. The Kashala formation also contain
marble deposits both in Swat and Buner districts.

The Kashala formation constitutes vast areas of lower Swat, Buner

and Mardan districts. Due to its compositional and metamorphic
23



changing behavior from north to south, it has been divided Into two
type localities. The first type locality occurs near Dome Sar that
consists of garnet or epidote bearing calcareous schists, which
contain marble of grey to brown colours. The second type locality

occurs near Baroach where it contain marble with interlayers of
phyllite,

The Nikkani Ghar formtion occurs in the form of large lanticular
body. It is composed of white to dark grey, thick bedded marble

with interlayers of graphitic phyllite and quartzite. The contact
between the Nikani Ghar formation and Kashala formation is
gradational,

Doma formation also contain marble and is located northeast of
Daggar town. It forms gradational contacts with both the Kashala
and Nikani Ghar formation. The marble of Doma formation is

generally whitish grey to grey, fine to medium grained and thin to
medium bedded.
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6.

6.1

OCCURRENCES AND LOCATION OF DIMENSION STONES

MARBLE

The marble deposits of NWFP are located in Peshawar, Mardan,
Malakand and Hazara Divisions.

PESHAWAR DIVISION

6.1.1

Nowshera Pink Marble (Kandar Deposit)

Geographic Location

The Nowshera Pink Marble deposit is situated at Kandar about
2 Kkm to the north of Nowshera Town at the left bank of Kabul
river a drainage system joining the Indus at Khairabad.

The marble occurrences occupy the low altitude in low lying
hills, Climatically, the area Iis attributed to the monsoon
region. Summers are warm to hot and winters are cold with
rains. Forest and vegetation cover is very low. The nearest
stations are Nowshera & Risalpur, which are hospitable and
scenic places with facilities of reasonable accommodation,
education and health besides public offices etc.

Accessibility

The deposit is accessible through all weather Grant Trunk road
at a distance of 32km from Peshawar and 2km at the north of
Nowshera town at Nowshera Mardan road which passes in the
eastern half end of deposit. The electric power grid station is
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situated at Nowshera. Skilled mine workers are available for
quarrying. Water is available for mining and electric power for
mechanizing the mine site and having processing of marble blocks
into the tiles and other commodities. Local market for finished

products is available in Mardan, Nowshera and Peshawar.

Field Description

Geology (Local): The deposit is located in the low lying hills (Lat
349 1' 30" N : Long 72° 1’ 00" E) in topographic sheet No.43B/4.
The hill is 2.5 km long and extends in a nearly east west direction
with an average width of 400 meter. The hill is mainly composed of
impure limestone and dolomite with subordinate phyllite, crinoidal
limestone and quartzite belonging to lower Paleozoic age. The
general strike of the marble is in east west direction with moderate
to high angle dip towards north,

Structure/Fabrics

Moderately Close Fractures: Fractures spaced 0.5 to 1.0 foot. The
grains are equigranular.

Joints: Two sets of joints are developed and there are widely

spaced, so blocks of standard size as 1.5m x 12 m x 1m can be
extracted.

Bedding: The bedding is medium to thick bedded and rassive.
Foliation : Concordant

Mineralogy

Texture: Coarse textured grains generally averaging over Zmm.
composition consists mostly of calcite and dolomite. The marble

h



b.1.2

contains numerous calcite filled veins, vienlels and cavities
Yellowish Yo dark brown coatings and patches of ferruginous
materal are common alang these lillings,

Hardness: It s compact and hard.

Color: the marble 15 pink with streaks and patches of white,
grey, red and brown colors. It is equigranular. The reserves

have been estimated as 6 million tonnes.

Geographic Location

The Pirsabak marble deposit is located at a distance of aboul &
km te the north east of Nowshera and Lo the east of Kandar
deposit at the leftl bank of Kabul river a dralnage system

jotning the river Indus at Khairabad.

The marble deposit having the low altitude in low-lying hull.
Climatically, the area 15 located to the monsoon region
summers are warm to hot and winter are cold with ramn
Forest and vegetation cover is low. The nearest station 1s
Nowshera a district Head Quarter with facilities of reasenable

accommeodation, education and health besides public offjces

Accessibility

The deposit |& accessible through Grand Truck road at a
distance of 36 km from Peshawar and 2 km to the narth ol
Nowshera town. The electric power grid 15 situated at
Nowshera. Skilled mine workers are availlable tor quarrying.

Water s available for mining and electric power for



Quarry Site at Pallo Dheri, Katlang




Water is available for mining and electric power for
mechanizing the mine site and having processing of marble
blocks in to tiles and stabes etc. Local market is available for

finished products is available in MNowshera Mardan and
Peshawar,

Field Description

Geology (Local): The deposit is found in the strike extension
of the Kandar marble deposit in the low lying hills in Pirsabak
village (Lat 349 1’ 35" N, Long . 72° 2’ 45" E) topographic
sheet No. 43B/4. The Pirsabak hillock extends in length for
about 300 meters with an average width of 150 meters and
height of 22 meters respectively. The hillocks is composed of
poorly metamorphosed limestone and dolomite. It contains a
marble horizon. The marble bed strikes in east-west direction
and deps

Structure/Fabrics: Moderately close fractures: Fractures
spacing 0.5 to 1 foot.

Joints: Two sets of joints are developed and these are widely
spaced, so blocks of standard size 1.5 mx 1.2 m x 1 m can
be extracted.

Bedding: The bedding is medium to thick bedded and
massive,

Faoliation Concordant:

Mineralogy

Texture: Coarse grained. Grains generally averaging over 2
mm.
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Composition: Deposit consists of calcite and dolomite. The
marble contains numerous dark brown coatings and patches of
ferrugeneous material are common along the fillings.
Hardness: Compact and hard.

Color: The color of marble is pink with streaks and patches of
white, grey, red and brown colors. The marble is equigranular.
The reserves has been estimated as 0.13 million tonnes. The
deposit is

undeveloped due to limited quantity and the dispute of
ownerships.

6.2 MARDAN DIVISION

In Mardan Division, marble deposits are located near Pallo Dehri,

Shamozai in Mardan Distirct and Ghundal Tarako, Maneri in swabi
district.

6.2.1

Pallo Dehri D

Geographic Location

The marble is found in a hill at a distance of 1 km from Pallo
Dehri village. 28 km at the north east of Mardan via Gujrat.
The marble deposit having the low altitudes. Climatically, the
area is located in monsoon region. Summers are warm to hot
and winters are cold with rain. Forest and vegetation cover is
moderate. The nearest station is Mardan a distt head quarter
with facilities of reasonable accommaodation, education and
health besides, public offices etc.
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marble blocks in to tiles and other commodities. Local market is
available for finished products in Mardan and Nowshera.

Field Description

Local Geology: Marble deposit is lying with a strike extension of
1400 m with an average width of 600 m. thickness of marble beds Is
6 m. it is found on toposheet no. 43B/3. The hill is composed of
marble with subordinate tremolite marble, phlogophite marble with
quartz veins (Duma formation). Pallo Dehri marble deposit
extending in north west direction and dip varies from 40° -55°NE.
The thickness of marble bed is 8 meters. Pyretic crystals are
sparsely present.

Structure/Fabrics

Moderately close fractures: Fractures spaced 0.5 -1 ft.

Joints: 2 sets of joints are developed, so blocks of standard size i.e.
1.5m x 1.20 m x 1 m can be extracted at places.

Bedding: the bedding is thin to medium bedded.

Foliation: foliation is examined in the marble beds.

Mineralogy

Texture: Fined textured.

Composition: The marble consist of calcite, tremolite, phlogophite,
mica and quartz. Cubes of pyrite crystals are sparsely distributed

within marble, due to which dark brown coating is found on the
weathered surface.

Hardness: compact and hard.

Color: dark gray to white in color. The marble is equigranular. The
deposit remind undeveloped due to local problems.
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6.2.2

Composition: The marble consist of calcite, tremolite,
phlogophite, mica and quartz. Cubes of pyrite crystals are
sparsely distributed within marble, due to which dark brown
coating is found on the weathered surface.

Hardness: compact and hard.

Color: dark gray to white in color. The marble is equigranular.
The deposit remind undeveloped due to local problems.

Si i D i
Geographic Location

The marble deposit is located in a hill at a distance of 8 km
north east of Katlang Town and 23 km from Mardan. The
marble deposit having the low altitude. Climatically, the area
of the marble deposit is located in monsoon region. Summers
are hot and winters are cold with rains. Fores and vegetation
cover is low to moderate. The nearest station is katlang and
Mardan. Mardan is distt head quarter with facilities of
reasonable accommodation, education and health etc.

Accessibility

Shamozal marble deposits are accessible from Peshawar about
90 km through national high way and 7 km at the north east
of Katlang town. The electric power grid station is situated at
Mardan city. Skilled mine workers are available in the
surrounding area for querying and electric power for
mechanizing the mine site and basing processing of marble
blocks into tiles and other commodities. Local market Is
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Transportation of Black Marble at Shamozail
Mine Site (Katlang)



available for finished products in Mardan, Nowshera and
Peshawar.

Field Description

Local Geology: Marble deposit is lying with a strike
extension of 1100 meters with an average width of 600
meters. Thickness of individual marble bed is 6 meters. It is
located on topographic sheet No. 43B/3. The hill is composed
of calcite marble and dolomite marble. It is the intercalation of
white and gray calcite grains known as Zebra Marble. The
deposit is extending in north west direction and dips 507 NE.
Pyrite is sparsely distributed.

&

ure

Moderately close fractures: Fractures spaced 0.5 - 1ft.
Joints: two sets of joints are developed, 50 blocks of standard
size i.e.1.5 m x 1.2 mx 1.0 m can be extracted.

Bedding: Medium to thick bedded.

Foliation: Concordant foliation can be observed in the marble
bed.

Mineralogy

Texture: Medium to coarse grained.

Composition: The marble is mainly composed of calcite. The
other mineral present in traces.

Hardness: Compact and hard.

Color: Dark gray with white calcite veins.
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6.2.3

GHUNDAI TARAKO DEPOSIT

Geographic Location

Ghundai Tarako deposit lies at a distance of about 10 km to
the north west of Swabi city in Ghundal Tarako hill. The
marble deposit have the low altitude in low lying hill.
Climatically, the area is located in the monsoon region,
Vegetation is low to moderate. Summers are warm to hot
while winters are cold with rain. The nearest station is Swabi a
district Head Quarter with facilities of reasonable
accommodation, education and health.

Accessibility

The deposit is accessible at a distance of 52 km from Mardan
and 11 km to the north west of Swabi town. The electric
power grid station is situated at Swabl where as 11 kv
transmission line is present in the area. Skilled mine workers
are available for quarrying. Water is available for mining and
electric power for mechanizing the mine site and basing
process of marble blocks into tiles and slabes etc. Local
market for finished products is available in Swabi and Mardan.

Field Description

Local Geology: The deposit lies in Tarako hill (Lat 34913 00"
N, Long 72° 25’ 15" E) in topographic sheet No. 43B/8. The
hill is 1.75 Km long and 5 km wide. It is composed of
crystalline limestone, marble, dolomite and quartzite, of
Paleozoic age. The marble is mainly found in the north
western and central portion of the hill. The marble is thin to
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medium bedded is well jointed and fractured. The general
trend of the beds is northwest and dips about 45° NE. The
average chemical analysis indicates CaO 52.9%, MgO 2.64%,
Al;O03 + Fez03 0.35%, Si0Oz 0.54%, and Loss In ignition
43.72%.

Structure/Fabrics

Open fractures spaced 0.5 foot to 1 foot.

Joints: Closely spaced joints are found and due to two sets of
joints the blocks upto 1.5m x 1.2m x 1m are easlily obtained.
The smaller blocks are mostly used for making chips and
rough wall making for local dwellings.

Schistosity: Due to which the rocks are split up in thin,
irreqular plates,

Foliation: Different minerals segregate into layers parallel to
schistosity.

Mineralogy

Texture: Saccharoidal, uniforrm in Texture and finely
crystalline,

Composition: Consists mostly of calcite and dolomite with
grayish calcite veins. Yellowish to dark brown coatings in the
weathered surface. Pyrite crystals are rarely found in
disseminations, The grains are equigranular.

Hardness: The marble is hard, compact and massive at
places. At the western end of deposit the marble bed is thin
bedded, crushed and fractured due to which Chowkas, Kandas
and boulders are present in large quantity.

4



6.2.4

Color: The color is white with parallel grayish calcite veins,

yellowish to dark brown coating due to ferruginous material,
Its tentative reserves are 9 million tones.

MANERI DEPOSIT

Geographic Location

The marble is found in a hill lying between Maner| and Salim
Khan villages at a distance of 1 km to the north of Swabi

town. The limestone and marble occurrences occupy low to
moderate attitude.

Climatically, the area is attributed to the monsoon region.
Summers are warm to hot and winters are cold with rain.
Forest and vegetation cover is low to moderate. The nearest

station Is Swabi with the facilities of reasonable

accommodation, education besides public offices etc.

Accessibility

The deposit is accessible by Mardan Swabi high way at a
distance of 47 km from Mardan an dl1 km to the north of
Swabi town.The electric power grid station is at Swabi. Skilled
mine workers are available for quarrying. Water is available
for mining. Local market Is available for finished products in
Swabi and Mardan.
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Field Description

Local Geology: The deposit is located in Maneri Bala hill to
the north of Swabi Town (Lat 349 8" 15", Long 72° 28’ 15" E)
topographic sheet No.43B/8. The hill about 2 km long and
600m wide. The hill is comprised of crystalline lime stone,
dolomite with subordinate phylite and quartizite belonging to
Siluro-Devonian age. The marble Is found at a number of
places within crystalline limestone. Dolerite intrusions are
commonly associated with marble. The intrusions have
imparted yellowish tings to the adjacent marble. The general
trend of the marble is N40" W and dip 65° NE. It is medium to
thick bedded, jointed and fractured.

Structure/Fabrics

Moderately spaced fractures, Fractures spaced 1.0 to 2.0 feet.
Joints moderately jointed spaced 1.0 to 2.0 feet. Due to two
sets of joints the blocks 1.5m x 1.2m x 1m can be extracted
at some places,

Mineralogy

Texture: The marble Is fine grained and equigranular.
Composition: Consist mostly of Calcite and dolomite. The
marble is of poor grade and inconsistent in quality. Yellowish

to dark brown coatings due to intrusion.
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AL D DIVIS

Buner Distri

Different parts of Buner district contain extensive deposits of
superior quality marble. The marble occurs in attractive colours of
white, grey, brown, green and black and have great demand for its
high quality. The important marble deposits are located at Bagh,

Swawi, Bampokha, Barkilli, Daggar, Tursak, Yakhdara, Mirdara,
Matwanal, Bazargai and Nansar areas.

Bam rble D i

Location : Bampokha marble deposits occurs at a distance about 1
km to south east of Bampokha village at 30°, 30’ 43" and 72°, 1€/,
40" on topo sheet No-43B/6.

Topography: Topographically area have medium to high
altitudes hillocks and gentle slopes with semi plane areas. Mainly the

deposits of good quality marble available at low altitudes hillocks
near Bampokha village,

Accessibility: The deposits of Bampokha marble is easily accessible
through all weather truckable roads to main marking town Buner
and further throughout the country in all weather condition. Area is
thinly populated and have other infrastructure like power
experienced labour besides roads. Water is available in vast quantity

for mechanized mining and for processing of marble blocks into tiles
and other commaodities.
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Sunny White Marble Blocks Processed at Bampokha
(Buner)



Field Description

Geology : Geologically, the Bampokha marble deposit area
fall into the metamorphosed sedimentary belt of Niaknai Ghar
formation. Previously it was included in calc schist unit of
lower Swat-Buner schistose group (Martin et al 1962).
Lithologically the Nikanai Ghar formation consist graphitic
schist with minor quartize, calc schist and calcareous
formations. Marble is massive thick bedded, coarsely,
crystalline grains with widely spaced vertical joints. At places
these deposits are partially dolomatic. These deposits are
white, light gray to dark gray in color. The commercial name

of these marble are Sunny grey and Sunny White. General
strike is N65 E and dep 30° to 40° NW.

Structure

Fabrics: Lower contact of Nikanal Ghar is faulted with Alpuri
Schist due to movement of fault are moderately shattered and
produces bedding joints and fractures, mostly joints are
vertical or near to vertical but extraction of sizeable and
suitable blocks are possible from same deposit,

Mineralogy: Marble have a uniform texture, color and grain
size. Marble is medium to coarse grained, white in color and
have homogeneous texture and color with pleasant

appearance. The harmful minerals are at minimum side.

The whitish gray to gray in color marble of Bampokha area |s
also medium to coarse grained with uniform and
homogeneous color continuation. The Bampokha area is also

having a deposit whitish gray to gray color. In the local
()



market marble is commercially known as Zebra Marble in the
area. The marble resources of Bampokha area has a
considerable length and width with 386.5 million tones of
reserves (inferred) and feasible for extraction of large size
geometrical blocks as required in the market.

Nansar Deposit
Location

The Nansar marble deposit is located at a distance of 1 km to
the north east of Nansar village of Distt: Buner. Marble
deposits is located on survey of Pakistan topo sheet No.B/2
and B/3 with grid reference of 349, 29'.30"N , 729,15".45"E)

Accessibility

Marble area is connected with all means of communications,
like the metalled and non metalled truckable roads and tracks
to main market areas. The deposit can be approached
throughout the year in all weather conditions, power Is
avallable in nearby vicinity and easily manageable for mining.
Water is available in vast quantity for drilling and processing
unit. Technical labour is also available for development of
mining.

Field Description

Marble bed is the part of Nikani Ghar formation and bounded
by the calcareous graphitic schist of lower Swat Buner
schistose group of rocks. The lenses of quartzite and
micaceous schist along with quartz veins are also found. The
marble horizon Is ranging in thickness from 20 to 30 meter
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and extended toward north south upto 3000 meter. Marble is
medium to thick bedded compact, hard and have wide spaced
clay filled joints and fractures. Marble is fine toc medium

grained with ferruginous colouration at places. Generally the

colour of marble is grey to dark grey. General trend of the
horizon is north south with west ward dip. Ore reserves are
estimated to the tune of 142.27 million tonnes.

Structure/Fabrics

The marble deposit has wide spaced clay fllled joints and
fractured. Deposit is medium to thick bedded, compact, hard
with minor quantity of siliceous material.

Mineralogy

Marble have uniform grey to jet black color with fine to
medium grained texture. Marble have undesired minerals in

minor quantity like pyrite and quartz but take excellent polish.

D 5i

Location

The marble deposit of Bazargai area located at a distance of 2
km South East of Bazargai village on survey of Pakistan topo
sheet No, 43B/6 (34°.32'20"N,,72°.19'.15"E). These deposit
lies at a distance of one kilometer from Swabi and Jowar road.

Topography

Topographically the area lies in low lying altitude hills with
scrace population. Climatically area falls in monsoon region
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View of Marble Quarry at Bazargai, Buner



Squre Marble Blocks at Bazargai Quarry, Buner
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with adequate rainfall in summer. Summer season is hot and
winter season is cold in the area.

Accessibility

Area is easily accessible through all weather fair condition with
metalled and unmetalled truckable roads/tracks. Technical
labour, electricity power and water is available in near by
vicinity which Is easily manageable for development purpose.

Field Description

Marble bed is stratigraphically fall to Kashala formation.
Kashala formation is the part of lower Swat Buner schistose
group which comprises micacious schist, calcareous graphitic
schist with minor lenses of quartzite and amphibolites, The
Kashala formation is parallel to Nikanai Ghra formation in the
area. The marble deposits are bounded within the micacious
and calcareous graphitic schist. Marble is medium to thick
bedded compact hard, medium to coarse grained with whitish
to grey in color. Beds have open space fractures and joints.
The sizeable blocks can be easily extracted. Generally marble

beds are trending north south with westward gentle to steep
dip.

Structure/Fabric

Open spaced joints and fractures are present due to which
large standard and geometrical shaped blocks i.e
1.5mx1.2mx1m can be extracted easily,
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Joints ‘ Two sets of joints are present.
Foliation Concordant
Hardness : It is compact and hard

It is pure marble and composed of upto 94% calcite. This is one of
the largest and productive deposit in Buner District.

Mineralogy

Marble have homogeneous whitish to grey color, medium to coarse
grained, Calcite crystals are uniform- harmful minerals like silica,
pyrite and mica are on minor side. Due to its location and position,

installation of block cutting machinery for model quarry Iis
recommended.

r D i

location

Tursak marble deposit occurs at a distance of 2 km south east of
Tursak village on survey of Pakistan Topo sheet No.43B/6 at 349,
31’ .00” N long 729,21'.51" E. Deposits are located in low altitude

hills, falls in same stratographic units of Bampokha deposits Nikanal
Ghar formation of lower Swat Buner schistose group.

Topography

Area is lying into lower to moderate altitude hills, with small
population. Climatically area lies in monsoon region with adequate

rainfall. Summer Is hot and winter is sever as compared to
surrounding areas.



Black Marble Quarry at Torsak, Buner



Accessibility

Deposits of Tursak area are easily accessible through all weather
conditions with metalled and unmetalled truckable roads from the
main city of Distt: Headquarter Daggar. Area is thinly populated and
have other infrastructures in the near by vicinity.

Filed Description

Geologically area of Tursak is present in the metamorphosed
sedimentary. Nikanai Ghar formation belongs to the lower Swat
Buner calc schistose group. These marble deposits are bounded in
the calcareous schist with miner quartzite lenses. Marble deposit is
medium to thick bedded, massive, compact, hard and fine 1o
medium grained. Marble have wide spaced concordant joints filled
with clay. At places reddish brown spots of ferruginous material
occurs along the calcite veinlets. Generally the deposits are jet black
in color with very pleasant appearance. The larger blocks of size 1.5
m x 1.2 m x 1.0 m can be extracted easily. The marble deposit extends
for about 1 km, have an average thickness of 200 m.

Structure Fabrics

The widely spaced concordant joints filled with clay are available in
beds of thick deposits but the fractures and joints are not harmful
during mining for extraction of sizeable geometrical block. Generally
the Nikani formation is trending north south with dipping west.

Mineralogy
The deposits have uniform texture and color. The grain size is fine to

medium, pleasant appearance. It is dominantly composed of
crystalline calcite with negligible amount of other minerals. These
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deposits are compact and slightly hard due to minor quantity of
siliceous material. Marble takes very excellent polish with pleasant

color.

Da rD si

Geographic Location

The marble deposit is trend at month in vicinity of Daggar town a
distt head quarter. The marble deposit is located in low to moderate
latitude. Climatically, the area is located in monsoon region.
Summers are warm to hot while winter are cold with rain. Forest
and vegetation cover is moderate. Being a distt head quarter with
facilities of reasonable accommodation, education and health
facilities beside public offices. The deposit is located (Lat 34" 30
45"N, 72° 28/ 59" E) on toposheet No, 43B/ 6.

Accessibility

The deposit is accessible from Peshawar at a distance of 104 km
through national high way and 30 km at the north east of Mardan.
The electric power grid station Is located at Sowarai. Skilled mine
workers are available for querying and electric power for
mechanizing the mine site and hasing processing of marble blocks
into tiles etc. local market is available for finished products.

Field Description

Local geology: The marble deposit is associated with Kashala
formation with calcareous schist and crystalline lime stone. The rock
sequence is folded into several asymmetrical anticlines and
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synclines, The rocks are thin to medium bedded, jointed to fractured

so the blocks of commercial size can rarely be obtained. The rocks
having gentle dip.

Structure/Fabrics
Fractures are open spaced.
Joints: Close joints and space is filled with clay material.

Foliation: Foliation can be observed in marble bed.
Mineralogy

Texture: Fine to medium textured.
Foliation: Foliation is observed in the rocks.

Composition: Mainly composed of calcite crystals with negligible
amount of other minerals.

Hardness: Compact and hard. It is mostly used in building stone.

Barkili Deposit

Geographic Location

The marble deposit is located at a distance of 2 km to the south
west of Barkili village. The deposit is located in moderate altitude.
Climatically, the area is located in monsoon region. Summers are
hot and winter are cold with rains. Forest an vegetation cover is
moderate. It is near to Daggar a distt head quarter with the facilities
of reasonable accommodation, education and health facilities beside
public offices. The deposit Is located (Lat 34° 26/ 38" N, 72" 29/ 04"
E) on survey of Pakistan toposheet no. 43B/7.
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Accessibility

The marble deposit is accessible through metalled and
unmetalled fair weather roads from Daggar. The electric power
grid station is located at Swawal. Skilled mine workers are
available for querying and electric power for mechanizing the
mine site and hasing processing of marble blocks into tiles and

other commodities. Local market is avallable for finished
products.

Field Description

Local Geology: The marble is found at the contact of granite
and formed mainly as a result of contact metamorphism. The
deposit strikes N60° E and dips at 65° SE. It is traversed by
numerous calcite veins and veinlets. Ferruginous coatings and
patches of yellowish to dark brown colors are commonly found
on the surface. Microfelding is found prominently at places.

The marble is intruded at places by delorite dypes and sills.
Actenolite and tremalite have developed in small quantities
along these intrusions. The blocks as big 1.5 meter x 1.2 m x
1.0 m can be obtained easily. The northern part of the marble
deposit is of better quality as compared to the southern part.
The physical tests indicates its specific gravity as 2.71, water
absorption, 0.153° % and modules of rupture 2000 psi. These
values compare purely with the standard specification. The
marble bed is 1000 meter long and 200 meter thick. Its
tentative rserves above the ground level have been estimated
as 5 million metric tons. The marble is of great demand due
to its attractive green color.
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STRUCTURE/FABRICS

Moderately closed fractures. Fractures spaced 0.5 - 1.0 ft.
Joints: 2 sets of joints are developed, so the blocks of standard can
easily be extracted.

Mineralogy
Texture: Medium textured.

Hardness: The marble is hard, compact and massive at some
places.

Color: The marble is predominately of white to light grey color with
pink, brown and green patches.

M Deposi

Geographic Location

The marble is located along the tributary of Barandu Khwar, at west
of Matwanal village distt Buner (Lat 340 28' 45" N, long 72035 40"
E) on toposheet No. 43B/11. It is located about 30 km at south of
Daggar. Climatically, the area Is located in the monsoon region.
Summers are pleasant and winters are cold with rains. Forest and
vegetation cover is moderate. The nearest station Is Daggar a distt
head quarter with facilities of reasonable accommodation, education
and health besides public offices etc. The deposit topographically
lying into moderate to high altitude hill.
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Transportation of White Marble Block at
Dewana BaBa (Buner)



Accessibility & Infrastructure

Marble deposits are connected with metalled and unmetalled
truckable in all weather conditions from distt head quarter. Electric
power and water Is available In nearly vicinity for mechanized
mining and for processing marble blocks Into tiles and other
commodities. The experience labour is also available in the area for
the development of mining.

Field Description

Local geology: The deposit is associated with schistose rocks of
lower Swat-Buner group. It is located in Nikanai Ghar formation and
is interbedded with Impu're crystalline lime stone. The marble strikes
at N 79°W and dips at 78° north, It is medium to thick bedded. The
marble is traversed by Irregular and wavy pattern of calcite veinlets.
Sparse intercalations of quartz mica schist which range upto 2
meters in thickness are common. The marble bed af ground level are
estimated at 1.2 million tonns. Blocks of standard size of 1.5 m X

1.2 m x 1.0 m can easily be mined. Commercial name of Matwania
marble is "Spogmay".

Structure/Fabrics

Moderately closed fractured are filled with clay material.

Joints: Widely spaced. Two sets of joints are developed, so the
blocks of standard size, geometrical shaped can easily be exploited.
Schistosity: Schistosity and foliation can be observed in beds.

Mineralogy:

Texture: Coarse textured and saccaroidal.
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Matwanai White Marble Blocks at Dewana BaBa, Buner



Composition: the marble bed consist of calcite. The grain size Is
medium to coarse with uniformity. It has negligible amount of
quartz crystals. Marble is hard due to silica but can take good polish.
Color: Milky white, The grains are equigranular.

Yal Deposits

Location

The Yakhdara marble deposits is located at a distance of 12 km to
north east of District Headquarter Daggar. Area is connected with
metalled and all weather truckable unmetalled road with other main

market towns. Marble deposits is located on Topo sheet No. B/10
with 342 31’ 40”"N and 72° 36" O0"E.

Topography

The Yakhdara area deposits topographically is lying into moderate to

high altitude hills. Climatically area is present in monsoon region

recelving low rainfall annually. Summer season is pleasant and
winter season is cold.

Accessibility & Infrastructure

Marble deposit Is connected with metalled and un metalled truckable
road in all weather conditions from the Distt: Headquarter Dagaar,
Buner. Electric power and water is available in nearby vicinity for
mining purposes and for processing of blocks into tiles and other

commodities. The experienced labour is also available in the area for
mine development.
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Field Description

Marballzed zone of Yakhadara area stratigraphically fall into the
lower Swat Buner schist group. The marble deposits are located in
Kashala formation parallel to the Nikanai Ghar in Yakhdara area in
Disst Buner. Marble deposit is bounded with in the calc graphitic
schist with minor quantity and extended upto 25 km towards west of
Yakhadara village. Deposit is medium to thick bedded, fine to
medium grained whitish in color, compact, hard and slightly
siliceous. Clay filled wide spaced joints and fractures are also
present in the deposits. The marble deposit of Yakhadara area takes
good shiny polish with pleasant color appearance. In local market
Yakhadara marble is known as White Carara marble.

Structural Fabrics

The marble deposit has concordant wide spaced joints and fracture
are filled with the clay Material. Generally the marble deposit Is

medium to thick bedded, compact with minor lenses of quartz and
schist. General trend is north south with dipping west in the area.

Mineralogy

The deposit has uniform texture and color grain size Is fine to
medium with uniformity. It is dominantly composed of calcite
crystals with negligible amount of quartz crystal, marble is slightly
hard due to silica but takes excellent polish and have nice
appearance.
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Mirdara Deposits
Location

Mirdara marble deposit lies to north of Yakhadara marble deposits in
the same bed at a distance of 1 km from Midara village. Deposit is

located on survey of Pakistan Topo sheet No.43B/10(34° 32' O0"N ;
729 36' 30"E)

Topography

Area falls into moderate to high altitude topographically. Tectonically

rocks in the area are highly folded into several symmetrical
anticlines and synclines..

Accessibility & Infrastructure

Area is connected with all weather truckable metalled road to Tehsil
and Distt: headquarter. Water is available in sufficient quantity for
mining purpose. Electric power Is also available In nearby vicinity

and easily manageable for further development in mining and
establishing the processing unit.

Field Description

Marble deposit of Mirdara is stratigraphically located in Kashala
formation and bounded with in calcareous schist along with minor
quantity of quartz and graphitic schist of lower Swat Buner schistose
group. Marble deposit is thin to medium hedded, fine to medium
grained, whitish to gray in color, compact and slightly siliceous,
Wide spaced clay filled joints and fractures are also commaon.
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Generally formation trending north south with dipping towards west
in gentle to vertical position.

Structure Fabric

Marble deposit is thin to medium bedded, compact with minor lenses
of quartz and schist, Joints and fractures are wide spaced and filled
with clay material. Generally rocks are folded and make many
anticlines and synclines in the area. Extraction of sizeable
geometrical blocks required in the market are not possible due to
the diagonal common joints and fractured in the marble deposit.

Mineralogy

Marble Is fine to medium grained, compact, hard and have
maximum calcite crystals. Marble color is gray to jet black with
uniform texture and grain size. Light gray color marble takes good
polish and have excellent appearance. Generally color is uniform and
quality of harmful mineral like Silica and Iron is in lower side

Bagh Deposits

Geographic Location

The deposit is located to the north west of Bagh village distt Buner.
The deposit is found in moderate altitudes. Climatically, the area is
located in monsoon region. Summers are warm to hot and winters
are cold with rain. It is of equal for Swabi and Dagger with facility of
reasonable accommodation, education and health facilities. The

deposit Is located 30" 17/ 46" N, 72° 28’ 23" E) In topsheeet No.
43B/7.



Accessibility

The deposit is accessible at the south of Dagger and at the north
east of Swabi by all weather fair metalled road. The electric power
grid station is present in the nearly vicinity for mechanizing. The
mine site and hasing processing of marble blocks into tiles and other
commodities. Local market is available for finished products.

Field Description

Local Geology: The marble beds are surrounded by granite
extensions, dolomite, dykes and sills are also associated with
marble. The bedding is thick to medium and massive at places.
Small veinlets of loosly contained calcite are sparsely distributed.
The marble bed strikes generally 25E and dips 50° - 75° NW. the
marble is jointed, fractured large blocks can be extracted with great
difficulty. The marble extends intermittently in length for 2 km with
an average width of 300 meters. Its reserves above the ground level
is estimated at 30 million tones. The deposits have worked

extensively at two places along the strike length. The geo-technical
studies indicate its specific gravity to be 2.7, water absorption 0.17
% and modules of ruptures 1520- 1820 psi .

Structure/Fabrics
Moderately close fractures. The fracture spaces .5 - 1.0 ft.

Joints: 2 sites of joints are developed and the space is filled with
clay material.

Mineralogy
Texture: fined to medium grained and equigranular,
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Composition: The marble is mainly composed of calcite with minor
amount of harmful minerals.
Color: White

Hardness: Hard and compact.

.Swawi Deposit

Geographic Location

The deposit is located in a small hillock near Swawi village distt
Buner. The deposit is located at low altitudes. Climatically, the area
is located in monsoon region. Summers are warm to hot and winters
are cold with rains. The nearest stations are Swabi and Swarai, with
facilities of reasonable accommodation, education and health

facilities besides public offices. The deposit is is located at Lat 349
177 27" N, long 72° 30 15" E on the toposheet no. 43B/11,

Accessibility

The deposit is accessible from Swabi and Sowari through all weather
fair roads from Swabi and Sowarai. Skilled mine workers are
available for querying and electric power for mechanizing. The mine
site and for processing of marble blocks into tiles etc. Local market
is available for finished products.

Filed Description

Local geology: It is found in the strike extension of Bagh marble
deposit. The marble strikes N 65° E and dips at 75° South. The
marble is medium to thick bedded, jointed and fractured., Large
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blocks of 1.5 meters x 1.2 m x 1.0 m can be extracted. The marble
is pure and contained an average CaO 52.67%, MgO 0.4 %, Si0;
0.58 % and less on ignition 43.64 %. The marble extends 500
meters in strike length and 100 meters thick. Ore reserves above
the ground Is estimated as 0.5 milllon matric tonnes. The marble is
being quarried in the form of lage blocks and transported to market

factories while the smaller blocks are used rarely for chips making
and construction.

Structure/Fabrics: Moderately closed fractured.
Joints: 2 sets of joints developed and space is filled by clay

material.

Mineralogy: Fine to médium grained and equigranular,
Composition: The marble is mainly composed of calcite with minor
amount of other minerals like Silica etc,

Color: White

Hardness: Hard and compact,
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There are many marble deposits in Swat District. These are mostly
confined to the Kashala formation, Doma formation and Buner -
Swat schistose group. But good quality marble deposits are few as
compared to the adjacent Buner district. The important marble
deposits are located at Dandal, upal and Shangla areas.

Geographic Location

The deposit is located in the north western vicinity of Alpuri village,
along Besham Mingora road in district Shangla. The deposits lie in
moderate altitude. (lat. 34° 53’ 58”N ; long 72° 39’ D0"E)

Climatically, the area is located in the mon soon region. Summers
are warm and winters are cold with rains & snow. The area lie near
the Alpuri town with facilities of reasonable accommodation,
education and health. Water is available from Khan Khwar drainage
system having perennial water source for mining. The electric power
Is available for mechanizing the mine site and basing processing of
marble blocks into tiles and other commodities.

Field Description

Local Geology:- The marble deposit and meta sediments belongs
to Gandaf formation or Karora formation of pre Cambrian age.
Geologically, the rock units are divided into (i) marble (ii)
amphibolite and other schistose rocks in the inter bedded sequence
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with variable thickness. The marble beds are thin to medium
bedded, jointed and fractured and large blocks can not be extracted.

Mineralogy

Texture: Medium to coarse grained, fractured are closely spaced.
Joints: Angular pattern of joints are present. The cavity between
joints is filled with clay material.

Composition: Marble is mostly composed of calcite with minor
amount of harmful minerals.

Color: White to grey and contains greenish and brownish patches.
Hardness: 2-3.5

Dandai Deposit

Geographic Location

The deposit lies at Thakot Banna road, crosses the Indus rivers and
also exposed in Dandai along Karakuram Highway district Shangla.
The deposit lie in moderate altitude. Climatically, the area is located
in monsoon region. Summers are warm to hot and winters are cold
with rain and little snow in high altitudes. The deposit lie at
approximately equal distance from Batagram distt and Besham with
facilities of reasonable accommodation, education and health
facilities. The deposit is located (Lat 349 48’ 33" N, long 72° 56" 47"
E) on topographic sheet No. 43B/13.

Accessibility

The deposit is accessible 28 km at west of Batagram and 30 km at
south east of Besham by Karakuram highway. The electric power
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grid station is situated at Batagram and Besham for mechanizing the
mine site and basing processing of marble blocks into tiles and other
commodities. Indus river drainage system is also present. Market is
available for finished products in the above mentioned cities.

Field Description

Local Geology: The deposit is found within the Kashala formation
in calcareous sequence of Buner-Swat schistose group consist of
pelletic schists, graphite and granite gneisses are associated. The
marble is medium bedded, hard, compact, striking east west and

dip, 45° NE. the marble is jointed, fractured and large blocks can be
extracted with difficulty..

Structure/Fabrics

Fractures are closely spaced.

Joints: Radial joints are present. The space between joints is filled
with clayey material. Joints are closely spaced.

Mineralogy

Texture: Fine to medium grained, compact, hard and have best
finishing properties.

Composition: the marble is mainly composed of calcite with minor
amount of harmful minerals.

Color: White to grey and contains greenish and brownish patches.
Hardness: Hard and compact.

The calcite graines are equigranular. Chowkas, kandas and boulders
are extracted, which are mostly used for chips making in local
construction.
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Upal Deposit

Geographic Location

The marble occurs near Upal village located to the southwest of
Besham, distt Shangla near Besham Alpuri metalled road. The
deposit lies in moderate to high altitude. Climatically, the area is
located in monsoon region. Summers are warm and winters are cold
with rains and snow in high altitudes.

The deposit lie in between Besham and Alpuri with facilities of
reasonable accommodation, education and health facilities. Water is
available from Khan Khwar drainage system having perennial water
source for mining. The electric power grid station is located In
Besham for mechanizing the mine site and basing processing of
marble blocks into tiles, slabes etc. Present market is available in
Besham and Alpuri for finished products. The deposit lie (lat 34° 51°
56" N, long 72° 48" 5” E) in topographic sheet No. 43B/13.

Field Description

Local Geology: The marble deposit and meta sedimentary rocks
belongs to the gandaf formation or Karora formation of pre
Cambrian age (early to late proterozoic) formation of the Kotla and
Besham complexes in the east. In the west towards Alpuri the
formation is overlain by duma, Kashala and Saidu formation of late
Paleozoic to Mesozoic age up to the MMT.

Geologically the rock units are divided into (i) marble and (ii)
amphibolite and other schistose rocks in the inter bedded sequence
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with variable thicknesses. The host rock is garnet mica schist,
The rocks are thin to medium bedded, fractured and jointed
and large blocks can not be extracted.

Mineralogy

The marble bed mainly composed of calcite without any
prominent undesired minerals,

Color: Mostly white to gray in color.

Hardness: 2 - 3.5,

Besides the above mentioned Ilocalities, other small

occurrences are formed in different parts of Swat District.
These occurrences are of little marble market value. The
notable among these are,

(i)  Charbagh (Lat 340 46’ 55” N, long 72° 19’ 53" E)
Topographic sheet No. 43B/5

(i) Chaligai (Lat 349 42’ 30" N, long 72° 15’ 19” E)
Topographic sheet No. 43B/5

(lii) Maniar (Lat 34° 43" 01" N, long 729 15’ 16" E)
Topographic sheet No. 43B/6

(iv) Berikot (Lat 349 40'19” N , long 729 13'35"E)
Topographic sheet No. 43B/2

(v) Yakh Tangi (Lat 34° 49’ 48" N, 720 38’ 00"E)
Topographic sheet No. 438/9

(vi) Manglaur (Lat 34°42’ 20" N, long 72919’ 03" E)
Topographic sheet No. 438/5
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(vii) Kalan (Lat 34919’ 12" N, long 720 12 50" E)
Topographic sheet No. 43B/11

(viii) Karapa Kandoa (Lat 34019 23" N, long 72° 28" 13” E)
Topographic sheet No. 43B/7

(Ix) Ranial (Lat 349 53’ 52" N, long 72° 47 40" E)
Topographic sheet No. 438/13

(x) Nalam Pur (Lat 34° 43’ 22" N, long 720 21’ 57" E)
Topographic sheet No. 43B/9

There are many deposits in Swat distt. These are mostly confined to
the Kashala formation, Doma formation, Buner-Swat schistose
group. But good quality marble deposits are few as compared to the
adjacent Buner distt. The important marble deposits are located at
Dandai, Upal and Shangla areas.
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SHANGLA MARBLE DEPQSIT

Geographic Location

The Shangla marble deposit is situated in Shangla Par valley,
drained by Khan Khwar, a drainage system joining the Indus river at
Besham in the east. The marble occurrences occupy the altitudes
ranging from 1100 to 2400 meters on either side of Khan Khwar.
Climatically, the area is located in mensoon region. Summers are
warm and winters are cold with little snow fall other wise rain.
Forest and vegetation covers are moderate. The area is also famous
for production of world famous gemstones, Swat Emeralds. The
nearest stations are Alpuri and Besham, which are hospitable and

scenic places having facilities of reasonable accommodation and
health facilities besides public offices etc,

Accessibility

The deposit is accessible through all truckable routs to which leads
both ways i.e. 70 km to Mingora in the west and 15 km to Besham
in the east Alpuri. The district headquarter lies at a distance of 9 km
Alpuri towards Mingora.

Infrastructure

The road access to the deposit area is reasonable to support
transportation of truckable load of marble blocks and boulders. The
electric power grid station is at a distance of 15 km at Besham.
Skilled mine workers are available in the surrounding areas.
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GEOLOGICAL MAP OF SHANGLA SHOWING MARBLE,
GRANITE & SERPENTINITE DEPOSITS
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The site is located at the bank of the Khan Khwar with perennial
flow of water which can support the demand of required demand for
mining and processing operations and power generation for
mechanizing the mine site and basing processing of marble blocks
into tiles and other commodities.

Geology Local

The marble deposits and associated meta sedimentary sequences
are correlating to the Gandaf formation or Karora formation of

Precambrian age (early to late proterozic) formation of the prospect
area is overlain by the doma, Kashala and saidu formations of late
Paleozoic to Mesozoic age upto the limit of MMT. The locality of the

marble occurrences near Dehri (Mata Awan) constitute the prospect
area. The marble deposits are drained by Lara Tangai.

Topography

The area of mining lease is bounded by reference grid (1186500-
1187400 meter north and 3172000-3172900 meter east) on survey
of Pakistan toposheet No 43B/9. the covered area is extending for
900 meters along north south and 600 imeters of east west

extinction. elevation ranges from 1150 meters at the road side upto
1650 meters at the top peak elevation.

Shape & Altitude

Geologically the rock units are divided into (i) marble (2)
amphibolites and other schistose rocks in the thick bedded sequence
with variable thickness. The marble deposit is occur as intermittent

beds running parallel in a north south direction. Most of the marble
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beds are thick to medium bedded, massive and compact. The
interbedded marble and amphibolite horizons shows a conform north
south strike direction with 60°-70° dip to the west.

Dimension & Quality of the deposit

There are about 16 marble beds trending north south for 8000
meters along strike. The thickness ranges from 7-10 meters. The
depth were extension of the marble beds are less than 4 meters.
The dip depth wise extension of the marble beds is 1150 meters.

Mineralogy

Majority of the marble beds of area are composed of calcite without
any prominent undesired minerals. There are some scanty pyrite
cubes present in minor amount.

The marble deposit is white in color, thick bedded, massive and
compact and moderately fractured and jointed. The texture Iis
medium grained. There are prominent hands of yellow color of
oxidize pyrite veinlets parallel to schistosity planes.

Laboratory test study

Hardness: 3-3.5

Sp.gravity: 2.72-2.82

Water absorption: 0.0925 - 0.3121

Calcite: 32-70%, Dolomite 10-50%, muscovite 5%, biotite 0-2%,
quartz 0-6% or a mineral traces 1% and other accessories 6%.
Total reserves of prospects are estimated as 35 million tonnes.
Composition: The marble is mainly composed of calcite with
actinolite, tremolite, and quartz with small quantities.

Color: Is green and contains patches of white, grey and black

colors. The green color Is found in all shades ranging from light to
dark ones.
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BLE DEPOSIT

Various workable marble deposits are found in different parts of
Distt: Chitral. On the basis of their geological position & geographic

location from north to south. These have been divided into the

following belts/Marble region.

Marble D i M ] Vall

Geographic Location

These deposits are located in Mastuj valley, lying on both banks of
Mastuj river in the vicinities of Purvak, Sunighar and Awi.
Topographically, the deposits are lying on low to medium attitudes.
The elevation of Purvak village on main Buni-Mastuj road is 2500m.
Climatically the area is attributed to arid region (out of the reach of
the monsoon). Summer is pleasant with less rain while winter is
severe cold with rain/snow falls. There is no forest/trees on the
mountains and are barren. The nearest station is the Boni (head
quarter of the Mastuj Subdivision), where reasonable facilities of

accommodation, health education beside public offices are available.
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Accessibility

The deposits are accessible through all weather truck able road. A
72 km metalled road from distt: head quarter Chitral leads to Buni,
on ward the above mentioned deposits are approachable through 20
km noan metalld road on right & loft bank of mastuj river. How ever
during winter season the road onward from Buni sometimes
remained closed due to snowfall,

Infrastructure

Being located on main Buni-Mastuj road, the deposit has the
required infrastructure facilities including access to the above
mentioned deposits. Thé electric power grid station is at a distance
of about 30 km (30 km south-west of Buni) at Reshun. The marble
deposits are located on both banks of Mastuj river, which is also
drained by Purvak, Sunoghar & Awi-goles with perennial flow of
water which can support the demand of required water for mining

and processing operation. The area is a feasible site for hydel
power, which is the need of mechanizing the quarry site and
processing of marble blocks into the tiles and other commodities.

Filed Description

Geology: Geologically, Mastuj area falls in the central sedimentary
belt of the Chitral region, which is dominantly composed of the
Shogram formation of Devonian age and Reshun formation (Shale,
conglomerate, sandstone, limestone/Dolomite etc). with structure

tenement of Reshun fault, Further south is the Kesu-Buni zone
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pluton. The marble deposits are lying on the Reshun fault zone and
thus highly shattered and contained joints/cracks.

The marble deposit form a linear belt of about 200 meter wide and
extended in North-East direction upto Yarkhun valley and South-
West direction in to Barrinzi-gol for about 40 km. The general
attitude of this belt is North-East with dip towards North-West,

Structure/Fabrics

As mentioned earlier that these deposits are associated with Reshun
fault zone, therefore these have been subjected to structural
disturbance. Due to these tetonic movements, the deposits are
moderately shattered with development of Joints & cracks.

These structure fabrics are mostly closed spaced, not favorable for
extraction of large size marble blocks. However feasible for
extraction of various sizes of boulders. These structure fabrics have
been noticed in the Purvak, Sunoghar and Awi marble prospects. No

further detall survey along the belt in North-East & South-West
direction has been carried out.

Mineralogy

The Mastuj valley deposits studied in the above mentioned three
different localities are super white in colour (homogeneous) and of
fine grained equigranular texture. Mineralogically, it is dominantly
composed of calcite & gtz with no or negligible amount of other ore
mineral. These are soft to medium hard rocks and can easily be cut
and take excellent polish.
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Potential

Although the marble belt has considerable length & width with
thousand million tones resources, but due to their structural
position, these deposits at Sunighar, Purvak at present are not

feasible for extraction of large size geometrical blocks except for
various size of boulders.

However, the entire belt need detail survey to identify more
areas/sites, which may be feasible for extraction of standard size
blocks. These marble deposits are of high class/best quality due to
its uniform fine grain size & super white homogeneous color and
good appearance after cutting and polishing.

Shoghor Marble Deposits

Geographic Location

The deposits are located in Shoghor area (Lutkoh valley) on main
Chitral-Garam Chashma road 20 km to the North of Chitral town
(Distt: head quarter). The area is drained by the Lutkoh river, the
valley deeply incised drainage system joining the main Chitral river,
The marble belt occupy the medium altitudes.

Climatically, the area had arid climate, pleasant summer with less
rain fall and very cold winter with more rain/snow fall. The area is
barren i.e. free of forest/tree & less vegetation. The nearest station
is Chitral, which is hospitable & scenic place with facilities of best
accommodation, health, education and public office etc.

ih



Accessibility

The well-exposed side of the Shoghor marble belt is located on all
weather truckable road. A metalled road of 20 km from Chitral town
leads to the Shoghor marble deposit. Further access to the North-
East extension of the these deposits at Sewakht and Partsan is

through non metalled jeapable road of about 3- 6 km respectively
from Shoghor village.

The South-West extension of this belt at Birir area is accessible
though non metalled all weather truckable road via Ayun. A metalled
road of 20 km from Chitral leads to Ayun, onward from Ayun 8 km
non metalled small truckable road leads to the marble deposits
located about 2 km South-West of Birir village.

Infrastructure

The Shoghor marble deposit has excellent infrastructure facilities in
shape of access, manpower, electric power and water. The Chitral
hydel power is located about 15 km South of these deposits. The
Shoghor marble deposits are lying on both sides of Lutkoh river,
which can easily support the demand of the required water for
mining and processing. The area is also feasible for local hydel
power, which will support the mining activities in the area.

The marble prospect of Sewakht, Madashel and Partsan are near to
the truckable road access, however the present jeapable road from
Shoghor can easily be widened. Other facilities i.e. manpower,
electric power and water is good. Ojhor gol drained these areas is
the main stream with sufficient all perennial water.
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5-Kv hydel power station on Qjhor gol at Madeshel locality is also
available. The Birir marble deposits have also well developed
infrastructure facilities with road access, power, main power &
water,

The perennial water of Birir gol can support the mining as well as
processing of marble into slabs and other commodities. The Birir gol
Is itself feasible for local high power hydel grid station. Moreover, a
hydel power station of Ayun is at about 8 km distance from the Birir
marble prospects.

Field Description

Geology: Geologically, the Shoghor marble belt has occupied the
central sedimentary belt of Chitral region. This marble bearing belt
is 2-3 km thick and extended for about 50 km in North-East
direction upto Partsan and in South-West direction upto Birir area.
This belt is lying in between two major faults i.e. Kring fault In the
South & Partsan fault in the North.

On its South-West direction is the dominant rock sequence of Chitral
slates while on the North-East side is the Awarith green series and
Wakhan formation i.e. schist, slates phylites & garnet bearing schist.
The western flank of Tirch Mir pluton intruded into Wakhan
formation Is lying about 8 km to the west of this belt in Ojhor valley.

Structure/Fabrics

The marble deposits are generally medium to thick bedded,
massive, compact and moderately fractured/jointed. However, these
joints/fractures are open spaced which are greatly helpful during
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extraction of standard size marble blocks. Local faults upto hundred
meter long & mostly parallel to the general trend of the marble beds
are also noted at places but these may have no any direct effect on
the entire belt of the marble belt.

Mineralogy

The marble deposits of Shoghor marble belt is generally medium
grained, however fine grained deposits are also found In different
places (Partsan etc) along the entire belt. Medium to coarse gralned
marble deposits are also reported from Kalash valley.

Mineralogically, these deposits are dominantly composed of
calcite/dolomite with minor quartz & mica. There are some scanty
pyrite cubes in some of the marble deposits |.e. Sewakht area.

The different color workable marble zones i.e. gray, white, pink,
super white and jet black are found along the belt. The belt is
dominated by white color marble with gray shades and subordinate
horizons of white, pink & black horizons. The pink & black color

deposits are common in Shoghor, Sewakht while super white marble
Is found in Partsan site.

Potential

The entire belt has good potential of different colors and shades
marble with thousand hundred tonnes resources. So far only a few
sites have been studied and has been leased out to private mining
companles. In order to identify more feasible marble sites, the
entire belt need detail geological survey.
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At present more than 10 Nos prospecting |leases for marble have
been granted In different areas (Shoghor, Sewakht, Parstan &
Kalash valley) along this belt. The white marble with pink color
bands is of best quality and high demand in the market.

These are soft to medium hard rocks and have good appearance
after cutting & polishing. The super white marble deposits of Partsan
are in the form of sheets/horizontal beds or slumped blocks. These
are mostly fractured/jointed and at present not feasible for
extraction of standard size blocks however suitable for mining of
various size boulders and less geometric marble blocks.

Depasi

Geographic Location

These deposits are located on Topo sheet No 38m/11 in different
localities of Shishi valley. The Shishi valley is located about 10 km to
the North-East of Drosh town. The Shishi valley started from Purit

and terminated in Madaglasht area and occupied a total area of
about 40 km?=.

The deposits are found as isolated bodies in on altitudes of low to
moderate relief, while in few places i.e. Kalas, the marble deposits
are exposed on road side.

The Shishi valley is covered with medium to thick forest, vegetation
and the only green belt of Chitral region. Climate of the area is arid
having pleasant summer season with moderate rain and cold winter
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with more rain/snow. The area is feasible throughout the year for
mining activities.

Accessibility

The Shishi marble deposits are mostly on road side or in different
gols/nallas, and most of these are easily accessible, The Kalas
marble prospect is accessible through all weather truckable road of
about 40km from Drosh town while other marble prospects are
accessible through Jeepable road being utilized for transportation of

timbers and are being constructed on time to time by the contractor
or Forest Department.

Infrastructure

All the marble deposits of the Shishi valley have excellent
infrastructure facilities having good access & sufficient water for

mining operation/processing is avallable in Shishi river itself as well
as in its tributaries.

A hydel power grid station constructed by Shydo Department and
now under WAPDA control is located at the start of Shishi valley.
More over further feasible sites are available along Shishi river for
making more hydel power stations needed for mechanized mining
sites and basing processing of marble blocks into the tiles and other
commodities. Manpower is also available in the area. Drosh is the
nearest town (Sub Divisional Headquarter) where all facilities of
reasonable accommodation, health, education & public offices are
available.
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Field Description

Geology: Geologically the Shishi marble deposits are lying in
melange zone of Northern Suture Zone (NSZ) of Kohistan Island arc
environments. The Northern Suture Zone is 4 km wide zone of
metasediments, ultrabasic, volcanic, schist carbonates including
marble. It is bounded to the south by Reshun formation, Purlt
formation & Lowari pluton while in North by Kesu-Buni zone pluton.

The marble deposits are in the form of lenses which are medium to

thick bedded but highly shattered and mostly closed spaced jointed/
fractured.

Mineralogy

The Shishi marble deposits are super white color with very fine-
grained homogeneous texture. Mineralogically, the marble is
dominantly composed of calcite with out any Inclusion of pyrite,
mica etc. The marble deposits are soft to medium in hardness and
have excellent appearance with unique look in the field. The marble
deposits of Shishi is unigue one and have best quality on the basis
of its uniform super white color & very fine grained homogeneous
texture. It has high priced in the market with great demand.

Potential

As the marble deposits are associated with northern suture zone,
which is a major thrust of 4 km wide & 100 km along with local
faults/folds. Due to such structural position, these are mostly closed
spaced jointed/cracked and thus not feasible for extraction of
standard size marble blocks. However in few prospects 10 % geo-

metrical blocks can be extracted while the remaining are feasible for
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the extraction of various size boulders, In view of [ts superior
quality, further study is required to identify workable sites for
extraction of maximum standard size marble blocks as well as
boulders.

e le Bel

Geographic Location

The Gehret marble belt is 1-2 km thick and more than 50 km long.
It is well exposed on main Drosh-Chitral road at Gehret area about
15 km to the north of Drosh town (sub divisional head quarter). This
belt is extended in North East direction upto Golen gol & South West
direction upto Ew[rfDamk gol. In North-East direction, it follow high
cliffs of the mountain and exposed in various gols/nallas i.e. Gehret
gol, Broze-gol & Kaghozi-gol, while in South-West direction, it is
exposed in Kaogol, Jingeralgol, Swir and Dam gol respectively.

This belt follow high cliffs of the mountain on North-East & South-
West direction with high altitudes ranges. However, its best section
is exposed in various gols/nalas and along road sides.

The marble belt in North-East side is free of vegetation & forest
while on South-Western side thin forest is present. The climate of
the area is arid i.e, warm summer with less rain fall and cold winter
with high rain/snow. The prospective sites of the marble deposits
are workable throughout the year.

Accessibility

The Gehret marble deposits is lying on main Drosh-Chitral road and
easily accessible through all weather truckable road of about 15 km
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from Drosh town and 30 km from Chitral city. The Gehret-gol and
Broze-gol marble deposits are accessible through 2 & 3 km all
weathered non metalled truckable road along Gehret-gol and Dalim
village respectively. The Jingret marble prospect is lying along

Jingret road inside the nalla and located at a distance of about 15
Km. from Drosh.

Infrastructure

All the above exposed prospects of marble have well developed
infrastructure facilities having good access, availability of water and
electricity for mining operation and processing. Manpower s also
abundant in these areas. WAPDA hydel power station Is situated

about 10 km to the North-East of Drosh town, while a private local
hydel power is also available In Ayun village about 10 km to the
north of Gehret.,

Filed Description

Geology: The Gehret marble belt is lying in the Southern belt of the
Chitral region bounded in the North by Kaghozai green Schist and in
South by Kesu Bonizone pluton. Interbeds of slate/schist with
considerable width & length are also noted at places within the
Gehret marble belt. The Kaghozai green schist Is massive, thick,
compact, partially fractured/jointed, 200-400 meter wide &
extended along North-East & South-West direction for about 40 km.
These rocks can also need detail geological survey for potential of
dimension stone.



Further south of Kesu-Bonizome pluton Is the Northern Suture zone,
which is 4 km wide of meta sediments, ultrabasics & basic rocks,
schist & carbonates. The general trend of the marble beds is North-
East with North-West ward dipping.

The Gehret marble belt is generally thick bedded, massive and
compact with moderate joints/fractures. These joints/fractures are
mostly parallel to the general orlentation of the beds and are widely
spaced which are helpful for extraction of standard size marble
blocks.,

The marble deposits are medium to coarse grained, however fine
grained horizons have been found at places. Theses deposits are
mostly white in color with gray shades. No pink or workable black
zones of marble have been identified so far.

Mineralogically, majority of the marble deposits are composed of
mono mineralic constituents being dominated by recrystalized

calcite + qtz with out any undesirable minerals. These marble
deposits are soft to medium hard and have excellent cutting &
polishing characteristics.

Potential

The so far identified marble prospects at Gehret, Jingeret, Broze-gol,
Kaogol, Jingeret & Swirgol along the entire belt has billion tones of
marble deposits. However, these deposits can be enhanced many
folds, if the entire belt is subjected to detail survey for identification
of more workable marble sites. The Gehret marble has high market
down distt: in the country on account of its white color, good
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appearance, excellent cutting/polishing nature and famous as
“Chitral White”.

The Gehret marble belt has good potential but needs scientific
Mining for extraction of standard size geometrical blocks. At present

more than 10 No. leases have been granted along the marble belt to
different parties.

Arandu Valley Marble Deposits

Geographic Location

The Arandu valley marble deposit is located in the Koti-gol area of
Arandu valley. The Koti-gol Is located about 10 km in South-West of

Mirkani Fort, which Is Itself located about 20 km South-West of
Drosh Town.

The Koti-gal marble deposit is situated upstream on both sides of
Koti-gol. The deposits are lying on low altitudes on the stream level,
gaining height following the slopes on both sides of the stream.

The climate of the area is arid with very warm in summer while cold
in winter. There is very low rainfall in summer while more rain/snow
fall in winter season. The area is covered by thin to medium forest &
tree of fire wood. Koti-gol is the left tributary of Kunar river.

Accessibility

The marble area is accessible through all weather 2-3 km jeapable
road along the Kotigol, which is some time remained out of use due
to flood in summer season. The Koti-gol is accessible through all
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weather metalled truckable road from Mirkani Fort. From here, the
Lowari top is about 30 km. The Barikat area of Afghanistan is lying
about 60 km to the west of Mirkani Fort. This route via Afghanistan
to Peshawar remained open through out the area, while the route

through Lawari top is closed during winter season.

Infrastructure

The area has moderate infrastructure facilities with good access,
perennial water |s available in Koti-gol for mining operations & camp
site establishments. No electricity power is available on deposit
sites, but the main WAPDA GRID LINE passing along the Mirkani-
Arandu road, so electricity arrangement could be made easily.
Manpower at cheaper rai:e is avallable in the area Drosh town is the
nearest station where reasonable accommodation, education and
health facilities are available,

Field Description

Geology: Geologically, the deposits area is lying In Kohistan Island
Arc environments on the northern margin of Kohistan Island Arc, &
South of MKT. The main Lithalogy of the area is Mirkani granite,

lawari pluton, tonnalites, meta sediments, volcanic, slate/phyllites.

The deposits form a linear belt of more than 0.5 km thick &
extended in East direction upto Asheriat valley & in west upto
Dommel Nissar for about 2-3 km, On both sides, the deposits are
terminated/pinches out to few meter thick.
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The deposits are thick bedded, massive, moderately
fractured/jointed. The fractures/joints are closed to wide spaced
mostly parallel to the general trend of the marble belt.

A part from the general fractures/joints, local faults/folds are also
common, but these have no major effect on the whole mass of the
marble deposits. Isolated massive bodies of marble deposits free of
the structure fabrics are found along the entire belts, having
variable dimensions.

Mineralogy

The marble deposits are dominantly white with grey shades. Few
workable beds of fine grained marble with greenish shades are also
found in few places. Few zones of white marble are also found along
the entire belt, but are of less significance at present. Yellowish
color at places is due to alteration. The marble deposits are
generally medium grained In texture, however few zones of fine-
grained marble are also noted. Minor logically, these deposits are
dominantly consisting of calcite, dolomite, with disseminated fine
grains of pyrite, phyrotites & mica.

The deposits are generally, medium to hard, however having good
cutting and polishing characteristics.

Potential

The area has good potential of marble deposits but their quality and
grade vet to be established. The deposits are not uniform in color,
texture and also have variable structural fabrics.
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The area need more survey to delineate good feasible mining zones
for extraction of sizeable marble blocks. In general, the deposits can
be subjected to bench mining for extraction of sizeable marble
blocks. Further detail survey will also identify more super white fine
grained marble horizons as well as qgreen shades/fine grained
marble zones, as the chances of finding of these zones are bright.

#1



LA AGENC

The marble deposits of Malakand Agency are located near Pirkhel,
Mekhband, Janapur and Harmal Kandao. The host rocks are found In
calcareous rocks with granite and granite gneisses. The marble Is
mostly thin to medium bedded, jointed, fractured, sheared and of

inferior quality. Although the marble deposits are large but good
quality marble Is of limited extent.

irkh osi

Geographic location

The deposit is located at the north-west of Malakand and at the west
of Batkhela Town.

Topography

Topographically the Pirkhel deposit is lying in moderate altitude hill.

Accessibility

The area is connected with all weather fair truckable road about 21
Km. at the west of Batkhela Town which in turn is connected with
Mardan-Swat Highway. Electric power is available and the grid
station is situated at Batkhela. Swat river drainage system is also
present at a small distance which will help in the development of
mine and electric power for processing the marble blocks into tiles
and other commodities. Manpower In the form of skilled labours are

also avallable. Batkhela is the local market for finished products of
marble.
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Field Description

Geology (local): The marble deposit occurs in the hill about 300
meters to the west of Pirkhel village (lat 34° 34’ 50"N; Long71° 48’
27"E) on the topographic sheet No,38N/14, It is found in calcareous
rocks closed to the contact with Kalangi granites. The marble strikes
N55°E and dips 45°SW. The deposit is thin bedded, jointed,
fractured and sheared, the marble s traversed by a number of
calcite and qtz veins. Small crystals of Chalco pyrite and pyrite are
sparsely disseminated.

Due to open and diagonal joints and fractures the large standard
geometric blocks can not be extracted so it is mostly used as a
building stone in local construction.

Foliation : Disconcordant foliation is observed in marble.

Texture: It Is fine grained to medium grained.

Composition: Mainly consist of calcite, other harmful minerals
found are qtz, chalco pyrite and pyrite crystals.

Colour: The marble is white to light gray and contains yellowish

brown, staining of ferruginous materials. The calcite crystals are
equigrannular.
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Mekhband Deposit

Geographic Location: The deposit is located at the south - west of
Batkhela and the north -west of Dargai towns.

Topography

The Mekhband deposit is situated in moderate altitude hill.

Accessibility

The area is connected with metalled and unmetalled fair weather
road, about 31 Km. south -west of Batkhela and 10Km. from
Kalangi. The deposit is situated just on the Khawar having perennial
water, can be used for development of mine. Electric power is also
available for processing of marble blocks into tiles and other

commodities. Skilled labours are available locally. Batkhela is the
local market for marble finished products.

Field Description

Geology (local): The deposit is found in the strike extension of
Pirkhel deposit and Is in the Mekhband Village, District Malakand (lat
34° 36’ 13"N: Long71° 49’ 36"E) in the topographic sheet No.
38N/14. The marble is medium bedded, jointed and fractured. Pyrite
and chalco pyrite crystals are sparsely disseminated. The standard,
geometrical blocks l.e 1.5m x 1,2m x1m can be extracted. The
marble deposit trending N50°E and dips at 45° SW, The marble
deposit is not consistent in quality and grade and so is being worked
on small scale.
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Texture: Medium textured

Joints: 2 sets of joints are present, so blocks of standard size can
be extracted.

Fracture: Open spaced fractures are mostly present and cavities
are filled with clay material.

Composition: The marble is mostly composed of calcite with chalco

pyrite and pyrite crystals are sparsely. Harmful minerals are found
in minor amount.

Colour: The marble is white to grayish white and contains patches
and staining of ferruginous material. The grains are equigrannular.

n D i
Geographic location
The area lies in a hillock near Janapur village, District Malakand in
the west of Batkhela town,
Topography

Topographically the Janapur deposit is lying in hill having moderate
altitude.

Accessibility

The area is connected with metalled and unmetalled fair weather
road about 23 Km. at the west of Batkhela Town. The deposit is

RS



situated near Khawar (perennial), the water of which can be used
for the development of mine. Electric power is also avallable for
processing of marble blocks into tiles, slabs and other commodities.
Skilled labours are available locally. Batkhela is the local market for
finished products.

Field Description

Geology (local): The marble deposit is located in a small hillock
(lat 34° 36’ 13”N; Long71° 47' 7"E) in the topographic sheet
No.38N/14. It strikes N30°E and dips at 55°-65% SW. The deposit is
medium bedded, fractured and jointed. Ferruginous coatings of
reddish brown colour are common. The marble blocks of standard,
geometrical shaped may be extracted with difficulty. The deposit as
3 whole is not sound enough to produce good quality marble.

Joints: 2 sets of joints are present at one place.
Fractures: Close spaced fractures are present.

Composition: The marble is mainly composed of calcite while other

harmful minerals are present in minor guantity.

Textures: Compact and medium textured.
Foliation: Concordant foliation is observed.

Colour: Some beds are pure white and free from blemish and some
beds are gray. The calcite grains are equig rannular.
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Geographic Location: The deposit is situated at the west of Batkhela

Town. Topographically the Harmal Kandao deposit is lying in
moderate altitude hill.

Accessibility

The area is connected with all weather fair truckable road about 19
Km. at west of Batkhela and 3 Km. at west of Kalangi. Swat river
drainage system is present in the vicinity, which will help in
mechanizing the mine. Electric Power Is also available which will
help in processing of marble blocks into tiles and other commodities.
Manpower in the form of skilled labours are also avallable. Batkhela
is local market for finished products.

Field Description

Geology (local): The deposit Is located along Loe-Agra-Batkhela
road near Harmal Kandao, District Malakand, (lat 34° 37" 01°N;
Long71° 45" 43”E) in topo sheet No. 38N/14. The marble is found
in quartz mica schist found extensively in the area. The general
strikes of bed is N80° East with a dip of 70° -80° NW. The bedding
varies from medium to thick. The marble contains numerous
irregular and cross cutting calcite vainlets. It extends for 300 meters
in strike length with an average thickness of 25meters. Blocks upto
1.5.m % 1.2m x 1m can easily be extracted.

Foliation: Concordant foliation may easlly be observed in marble
beds.
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HAZARA DIVISION

Marble deposits are found in the metasedimentary rocks in some
parts of Hazara Division. But the marble is not of good quality and
can not fulfill the requirements of the market. The main reason for
the inferior quality is the intense tectonic environment, due to
presence of faults i.e Main Mantle Thrust(MMT) and Pir Panial.
Therefore compact/large blocks of standard size are rarely obtained,

Furthermore, the marble deposits are located in remote and
Inaccessible rugged terrains.

Some significant deposits of marble are located in Kaghan area of
Mansehra District. In Abbottabad and Kohistan only small
unnoticeable deposits of marble are found.

Lohar Banda Deposit

Geogrpahic Location : The marble deposit is located at the narth of
Abbottabad and Mansehra.

Topography

Topographically the Lohar Banda deposit is lying in moderate
altitude hill.

Accessibility

The area is connected with all weather fair truckable Mansehra-
Jalkhad Highway about 168 Km. at the north of Abbottabad and 143
Km. from Mansehra. Water is available , and the Kunhar river
drainage system is flowing just beneath the marble deposit, which
will help in the development of mine and electric power for
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processing of marble blocks into tiles and other commaodities,
Manpower in form of skilled labour are also avallable. Mansehra and
Abbottabad are the local markets for marble finished products.

Field Description

Geology (local): The marble deposit occurs in the hill in Lohar
Banda, situated just on Kaghan road in the topo sheet No.43F/10
(lat 34° 41' 39”N; Long73° 34' 36"E) in metasedimentary rocks of
Sharda group having calcareous rocks with interbedded graphitic
schist. The marble bed is thin bedded, jointed, fractured and
sheared. Orientation is N25° E/73° SW. Large blocks of standard

size cannot be extracted: only boulders and kandas are mined for
local construction are being used.

Eoliation: Disconcordant foliation is observed in marble bed.

Texture: Fine textured.

Composition: Mainly composed of calcite crystals other harmful

minerals are present in negligible amount,

Colour: White to grayish white, contains yellowish brown staining of
ferruginous material. The calcite grains are equigranular.
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Phagal Deposit

Geographical Location: The deposit is located away 800m just at the
north of Lohar Banda deposit.

Topography

Topographically the Phagal marble deposit Is also lying in moderate
altitude hill,

Accessibility

The marble deposit is also situated on the Mansehra-Jalkhad
Highway. Water is available in the form of Kunhar drainage system,
which will help in the development of mine and electric power for
processing of marble blocks into tiles and other commodities.
Manpower in form of skilled labour is also present. Abbottabad and
Mansehra are the local markets for finished products.

Field Description

Geology (Local): The marble deposit is located at a distance of
about 800 meter from Lohar Banda deposit (lat 34° 44’ 05"N;
Long73° 33’ 25"E) on the topo graphic sheet No.43F/10. The
marble bed is thin bedded, jointed and fractured, having green veins
of one centimeter thick of calcite wveins. Trend of rocks Is
N20°E/70°SW. It is 93m long, 480m high and 45m wide. This
deposit is also not suitable for extraction of marble blocks but
mainly used In local construction.

Foliation: Disconcordant foliation is observed,
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Texture: Fine texture is observed.

Composition: The marble is mainly composed of calcite, other
harmful minerals are present in minor amount. The calcite grains

are equigrannular.

Geographic location
The marble deposit is located about 1.5 Km. from the Phagal
deposit.

Topography
Topographically the marble deposit is situated at moderate altitude
hill.

Accessibility
The marble deposit is present on Kaghan-Jalkhad Highway near to
Phagal deposit. Its water, electric power and manpower is similar to

Phagal deposit.

Field Description

Geology (local): It is also found in Sharda group. (lat 34° 44
10”N: Long73° 33’ 30"E). The marble deposit is thin bedded,
jointed and fractured. The deposit is 60m In length, 480m high and
40m wide. Thickness of individual marble bed is 0.60m. Trend of the
bed is N25°/63° SW. Because of fractured position and joints, the
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deposit is not suitable for block extraction but can be used for local
construction purposes.

Foliation: Disconcordant foliation is observed.
Schistosity: Well developed schistosity is observed in the rocks.
Textures: Fine textured.

Composition: Mainly consists of calcite. Other undesirable minerals
are found In minor amount.

Colour: White to grayish white, contain yellowish brown staining of
ferruginous materials. The calcite grains are equigrannular.
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OTHER MARBLE DEPOSITS IN HAZARA

Mansehra District: The important marble occurrences are located at
Saccha Kalan (lat 34° 37' 07”N; Long73® 14' D4"'E) on the topo
graphic sheet No.43F/2, Malkandi (lat 34° 38 16”N; Long73° 29’
30”’E) on the topo graphic sheet No.43F/6, Naranj Shaheed (lat 34°
56' 13”N : Long72° 46’ 13''E) on the topo graphic sheet No.43F/6,
Thakot (lat 34° 46’ 54”N; Long72° 56’ 00"E) on the topo graphic
sheet No.43B/13, Shotar (lat 34° 48" 03"N; Long72° 56’ 30"'E) on
the topo graphic sheet No.43B/13 and Matta (lat 34° 51" 37°N;
Long72° 44’ 47'°E) on the topo graphic sheet No.43B/13.

The marble is white, gray, greenish gray and brownish. Some
banded varieties are also found. The marble is fine to medium
textured, compact and generally takes good polish. It is highly
sheared, jointed and large size blocks are rarely obtained. The
marble is mostly used in making chips and in road construction,
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OCCURRENCES/LOCATIONS OF GRANITE

Granites are widely spread in the northern parts of NWFP. These are

of various shades and grades, ranging from white-grey, dark - grey
and black.

The granite deposits from Chitral, in the north to the Shewa -

Shahbazargai, in the south and Hazara in the East area are
summarized as:

i) Granites of the Hindukush terrain
i) Granites of the Karakoram terrain

iiil)  Granites of Kohistan Terrain and Shyoke Suture Zone
iv)  Granites of Himalayan Terrain

Granites of Hindukush Terrain

This include the plutons of Tirich Mir, Garam Chashma and Kafiristan
in the Chitral District. The Tirich Mir and Kafiristan plutons consist of
hornblende - biotite granodiorite gneiss containing upto 5cm long

plageoelase crystals. The Tirich Mir and Kafiristan granites are dark
grey or dark coloured granites.

Garam Chashma intrusions are typical leuco - granites (containing
two micas, tourmaline and garnet), associated with the highest

grades of metamorphism. The Tirich Mir Plutons has an associated
band of gabbroic rock along the Tirich fault.
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Granites of Karakoram Terrain

These are the rocks of Karakoram granitic belt, which extends for
about 800 km with maximum width of about 30 km. The western
portion of the Karakoram granitic belt Is exposed In Kesu-Bonizome
area and to the west and south of Kohistan Island arc. It extends
from Mastuj to Kesu and beyond at a distance of about 100 km. The
batholic here consists of deformed diorite, quartz diorite and

granodiorite, intruded by younger, undeformed granitic dykes and
pegmatites.

The most abundant rocks are medium to coarse grained, porphyritic
adamallite and quartz monzonite.

i f Kohistan T = r

Kohistan batholith is a principal unit of the Kohistan megmatic arc,
which constitutes a 300 km long and upto 60km broad belt to the
west of Nanga Parbath. In Chitral district, it is well exposed to the
south of Shyoke suture melange,

The Kohistan batholith is a composite and consists of numerous
large to small plutons, plugs, dykes and sheets, emplaced over a
time span of about 75 million years.

A wide range of rocks has been reported to constitute the batholith.
These rocks include gabbros, hornblendite, diorite, quartz diorite,
adamallite granodiorite, granite, tonalite, trondhjemite, aplite,

pegmatite etc. Locally, as many as five pulses of intrusions can be
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observed within a few ten of meters. Multiple intrusive activity Is
best seen in the Indus valley section where dykes and sheets of
leuco-granites, 1 to 10m thick, occur in swarm and network.

The intrusions display a variety of textures and structures,
depending upon age, composition, cooling history, size etc. These
may be fine grained to pegmatitic, idiomorphic to allatrio morphic,
non-porphyritic, undeformed to strongly deformed etc.

The Kohsitan batholith is intruded by low-medium - K basalt,
basaltic andesite and trachy andesite dykes, upto 4m thick.

Utror Volcanics

Utror volcanics constitutes a part of Dir group and comprises about
3000m thick red, green, grey, white rocks. They form a NE trending
belt extending from eastern Afghanistan through Bajaur, Jandul,
Shrignal and Utror. Due to explosive volcanic activity, the
fragmental rocks (breccia, agglomerate, tuff) are much more
common than flows. The volcanic stratigraphy is very complex and
no location of eruptive centers.

The Utror volcanics are predominantly silicic but andesite and
basalts are common in Dir.

Dr Vol

The Drosh volcanics occur in a thin belt to the south of the Shyoke
suture in southwestern Chitral. They are well exposed on the road
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south of Darosh and in the lower Shishi valley. Overlying the Purit
formation, they are a sequence of thickly bedded andesites.

In the section to the north of Lowari Pass, a series of steeply dipping
hasic to acidic meta-volcanics, with intercalating metasediments,
including marble, is intruded by a foliated diorite bodies. These
rocks have linear fabric and are cut by deformed mafic dykes.
Further north are green schist facies tuffaceous rocks with some

andesitic lava, These are intruded by small diorite and granodiorite
bodies.

Shamran Volcanics

To the east of Shandur Pass, there are gently northward - dipping,
low grade meta volcanics termed as the Shamran volcanic group.
The Shamran sequence contains flow of basalts, andesite, and
abundant rhyolite. Explosive activity is reflected in abundant
fragmental rocks (breccia, agglomerate, tuff). Most volcanics are
epidotised and greenish grey, but some are reddish and purple due
to iron oxide. These are also cut by younger plutons and andesitic

dykes,
] nic
These volcanic rocks are exposed near Kalam and south of Dir. In

Dir area the rocks are underlain mostly by Barawal Banda slates and
Utror volcanics.
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They range from basalt to andesite, dacite and rhyolite flows,
conglomerate, breccia and tuffs.

Chi mple

The Chilas Complex is a large body of mafic-ultramafic rocks,
extending from Nanga Parbath to eastern Afghanistan. Much of the
complex is made up of gabbro norites, which is mostly uniform with

local layers of pyroxinites and anorthosite. Quartz diorite and
pyroxene diorite occur in subordinate proportion.

The main gabbro norites contain small bodies (commonly less than
S5km® in area) of ultramafic - mafic - anorthositic composition.
These bodies consist of dunites, peridotite, pyroxinite, troctolite,
olivine gabbros, gabbro norite and anorthosite.

These bodies display excellent depositional structures such as modal

layering, graded bedding, slump folding etc. The rocks are cut by a
suit of amphibolite dykes.

mila hib

This is a complex belt of amphibolites and a variety of other rocks
occupying the southern part of the Kohistan arc. It consists
predominantly of amphibolite and subordinately of hornblendites,

hornblend gneiss, diorite, granitoids with minor pegmatites and
meta sediments.
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The amphibolite can be divided into two categories:

a) Fine grained and banded, which are thought to be of
volcanic origin.

b) Medlum to coarse grained, homogeneous and gneisses,
which are considered as of plutonic origin.

The relative proportion of the meta-velcanic and meta plutonic
amphibolites vary along the strike of the arc. The beit exposed In
the valleys to the south of Chilas is composed essentially of fine to
medium grained amphibolite of volcanic origin. Westwards in the
Indus, Swat and Dir valleys, more than two third of the belt is made
up of metamorphosed plutonic rocks.

Granites of Himalayan Terrain

All of these granites are confined to the northern edge of the Indian
Plate or to the south of the Indus suture. These granitic rocks are
characterized by strong gnelssose fabric and are

porphyritic/porphyroblastic with feldspar crystals upto 15cm long
are found at places.

However, the Mansehra granite is non-foliated in the southern part,
the deformation line being marked by a line just passing north of
Mansehra. The Swat granitic gneisses are non-foliated at the base.
Brief description of these granites are summarized as:-

Mansehra Granites

Mansehra granites covering more than 2000 km? area. According to
calkins etal (1975), they constitute a sheet tightly folded along with
country rocks. They range from granite to granodiorite, are calc-
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Mansehra Light Coloured Granite Quarry Site,



Dolerite Dyke (Black Granite) in Mandao (Phulra)
Mansehra



alkaline in chemistry and composed of quartz, albite-oligoclase, K-
feldspar, biotite and small quantities of a number of other minerals,
including garnet.

Shams(1969) classified these rocks into:

- Susal gali foliated granite

- Mansehra Porphyritic granite

- Andalusite granite

- A massive weakly porphyritic tourmaline granite

There are other associated minor bodies of pegmatites, aplites,
albitites and granite porphyrites.

Generally, Mansehra granite is light colour, medium to coarse
grained and characterized by feldspar megacrysts upto 15cm long.
Black or dark grey granites bodies are located at many places
towards the west of Mansehra. About 20 |leases have been granted
to the private investors in this area.

Fractures and joints are widely spaced. So geometrical black granite
blocks of standard dimension can easily be obtained.

/.12 Swat Granitic Gneisses

These rocks are very similar to those of Mansehra granite and are of
the same age. Like Mansehra, they also appear to have emplaced in
a sheet and tightly folded. From the geological map, it is indicated
that the eastern bodies of these granites passes into those of
Mansehra across the Indus.
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In lower Swat, the grinitic rocks are divided into:

) Porphyritic calc-alkaline granodiorite gneisses with white
microline megacrysts.

i) Equigranular porphyritic biotite granites.

iil)  Equigranular to porphyritic tourmaline muscovite
granites.

Generally the Swat grinitic rocks are light coloured, medium to
coarse grained, fractured and jointed. The fractures are oftenly wide
spread and therefore blocks of standard geometrical size can be
extracted. The presence of small hair like cracks may be reflected
and may effect the small slabes and tiles.

Ambela Granite Complex

These are spread over 900 Km?2 area. Three major groups of rocks
can be distinguished.

Group 1, consists of granites and Alkali granites and occupy about
70% of the batholith.

Group 2, comprises quartz syenites, felspathoidal syenites, ijolite
and carbonatite.

Group 3, composed of invaded dolerite and lamprophyre dykes, and
occupy about 5% of the area.

Granites are coarse grained showing yellowish colour on weathered
surface. The alkali feldspars constitute upto 60% of these rocks. The
quartz is present upto 20% by valume,

Syenites & Quartz syenite are medium to coarse grained and mostly
weathered with the development of yellowish colour. The rocks have
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undergone intense weathering so the rocks are not sound at the
surface. For exposure of sound and compact rock, the weathered
surface has to be removed.

These are subjected to intense deformation giving rise to abundant
fractures and joints. However, the joints and fractures are not

closely spaced. So large blocks of standard dimension can be
obtained.

T | ites

The Tarbela alkaline complex comprises gabbroic rocks, dolerites,
granites, albite carbonate rocks and carbonatites. The outcrops
stretch for about 4 km but many outcrops have been removed or
covered during the construction of the dam. Some of the gabbroic
intrusions display in situ differentiation, with one intrusion grading

from pyroxinitic outer margin to leucograbbroic/dioritic interior, with
a core Intrusive albitites.

The rocks are mostly massive and of light grey to dark grey in
colour. Fractures and joints are common, forming two sets, vertical
and oblique. Weathering effect is prominent at the surface, making
the rocks weak down to a depth upto 10‘. However, blocks of big
size may be extracted below the weathered zone.

wa - Shahb rh

The granites constitute a triangular area of about 35 km?2 near
Shahbaz Garhi. The rocks are acidic porphyritic/microgranites with
basic intrusions. Isolated outcrops of such rocks occur 15 km to the
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south and further north near Rustam, suggesting that these

cheared volcanics/subvolcanic rocks may once spread upon a much
larger area.

The rocks are light coloured, medium to COarse grained, hard,
compact and homogeneous in texture. Large cracks/fractures
appear on the outer surface due to which big blocks are
dislodged/isolated. Weathering effect is prominently seen.
Geometrical blocks of the required standard size can not be
extracted, For extraction of standard size blocks removal of the

weathered zone will be necessary, which may not be feasible due to
economic point of view.
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Square Blocks of Green Granite at Shamozai Quarry
(Swat)




OCCURRENCES OF ULTRAMAFIC ROCKS/SERPENTINITES

Serpentinites and other associated ultramafic rocks occur along the
Shyoke Suture or MKT Melange In Chitral district and in the Indus

Suture Melange, trapped between the Kohistan arc and the Indain
plate. The Shyoke Suture Melange forms a thin tectonic wedge
between the Kohistan - Laddakh arc sequence and the southern
meta-sedimentary belt. It consists of grey to green slates,
interbedded clastic sediments and blocks of green stone and
cheared lenses of serpentinites. Serpentinites occur In subordinate
proportion because the alteration has not been intense and has not
produced high grade serpentinization.

The Indus Suture Melange or MMT contains at least three prominent
mafic-ultramafic complexes resting on the suture. These are Tora
Tiga in Dir, Jijal along the Indus and the Sapat near Kaghan. Other
prominent zones along the Indus suture zones are:

Bajaur - utmankhel, Mingora - Shangla, Allai and Babusar areas.

The ultramafic rocks are mostly peridatites, harzburgite, dunite,
websterite, hornblendite, pyroxinites and serpentinites. Lenses of
meta gabbro, ampnhibolites, dolerite are sporadically distributed.

The rocks are hard, massive, brownish to green or grey and medium
grained. The serpentinites are green to dark green and black fine
grained and occur in different size, the largest being the /x1m
lensoid serpentinized mass near Shangla. Large size and massive
bodies of serpentinite occur near Manglaur in Malamjaba area.
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Serpentinites can broadly be grouped as massive and friable types.
In several places, the friable type surrounds the massive. Massive
serpentinite, green to black, retains the gross textural features of
the parent ultramafic rocks, but break with a hackly rather than
grainy fracture. Large blocks of standard size can be extracted from
the massive deposits.

Friable serpentinite is similar in colour to massive serpentinite, but it
retains non of the textural features of the igneous rocks. So friable
serpentinites are not suitable as dimension stones, Serpentinite
deposits at Shangla and Malamjaba may be selected for mining and
development of square block modal quarries,
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CATEGORIZATION OF DIMENSION STONES

Dimension stones spread over extensive areas of northern parts of
NWEFP. Best and largest deposits of marble are confined to the Buner
district. Granites deposits have vast occurrences in Hazara, lower
and upper Swat, Kohistan, Dir and Chitral districts.
Serpentinites/ultramafic dimension stones occur in Kohistan, Swat
and Chitral districts.

On the basis of colour, texture thickness of beds outcrops. These
dimension stone deposits have further been categorized as:

Marble: On the basis of colour, texture, structure and other
physical properties, the marble deposits of NWFP have been
cateqgorized as below!

Buner district contains the best and largest marble deposits. The
important localities of marbles of variegated colours are shown In
the table given below.

S.No. | Name of Colour Thickness of Beds
Locality
1 Bampokha White, Thick bedded. Square
Zebra, block can be obtained.
White Grey
2 Nanser Grey to dark grey Medium to thick bedded.
Square blocks can be
extracted.
3 Yakhdara White -do-
4 Tursak Black -do-
5 Bazargal White to White Grey -do- =
6 Swawi White -do-
7 Barkilli Green with White, -da-
Grey and Black
patches
8 Matwanai Milky white known ~do-
' as spogmal
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In Buner area, the marble deposits of rest of the areas are.either

thin bedded or highly fractured and have low or very little capability
of production of square blocks.

Marble of the Swat district are mostly thin to medium bedded,

highly fractured and are not suitable for extraction of standard size
big blocks.

In Nowshera area marble is found in pink to all shades of brown,
grey and white colours. It has attractive appearance, and takes
good polish. Important deposits are located at Nowshera Kandar
village, on Nowshera - Mardan road and near Pirsabak village.
Standard size blocks can be extracted from the area.

The marble occurrences in district Swabi, are located in Ghundi
Tarako and Maneri villages. These are generally thin to medium
bedded and large block of standard size can be obtained with
difficulty. They are of poor grade and of inconsistent quality.

In Hazara area, marble deposits are found at several places in small

quantity. As this region has subjected to tectonic deformation,

therefore all the marble deposits are highly sheared and sound
blocks of required slze are rarely obtained,.

In Chitral district, the marble deposits are wide spread. The marble
is white, light grey, compact and finely crystalline, Most of the
deposits could not be developed due to their occurrences in rugged
topography, remoteness and inaccessibility. However, the marble
deposits of Gheriat and Shoghore have better prospects due to their
good quality and their location along the main roads.
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Granites: On the basis of colour, two categories of granites have
been established.

(1) Light coloured
(i) Dark coloured

Light coloured granites spread over an extensive area. These include
the Ambela granite, large portions of Mansehra and Swat, DIR
granite, Kamila amphibolite, the Kohistan batholith and the
maximum portion of the Chitral granites. These are generally
medium to coarse grained, thick bedded to massive and of
inhauxtable quantity.

Dark/black coloured granites are distributed in the different localities
of Mansehra district i.e Chore Kalan, Mohar, Darband, Shergarh and
Bandi Parao.

Dark coloured/black granites are distributed in the form of small
bodies in the main granite belt of Kohistan, Dir and Chitral districts.

In Hazara division about 25 leases have been granted to private
investors.

Serpentinites /Ultramafics: Vast resources of serpentinites/
ultramafics occur, in Swat, Kohistan and Chitral districts, along the

suture zones. They range from black to dark green and pale green
colours.

The serpentinites bearing horizons/belts have lateral extension of
more than 100 km with a considerable width. Some important

locallties of ultramafics/serpentinites are Malam Jaba, Shangla (n
Sswat district, Jijal in Kohistan district and Tora Tiga In Dir districl.
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EXISTING FACILITIES

The inventory covers roads, railroads, electric and power supply and

population centers for drawing manpower.

Roads are the only means of transport in the region. Important
connections for transportation of marble and granite blocks and
marble and granite blocks to the Karachi Port are Peshawar,
Nowshera, and Hattar. At present all blocks and marble products are

transported by trucks to Lahore and Karachi for local and foreign

markets,

Wapda grid lines (11 KV) are the source of power in the area.
Springs, underground water and perennial streams and rivers are
the source of water. There is no paucity of manpower near marble

and granite deposits.

The infrastructure around all important deposits of granite, marble
and serpentinites, in the NWFP is discussed in the report.

Five number of marble deposits have been selected in the Buner
district, nine number of granites deposits In the Mansehra district
and two numbers of serpentinite deposits in Swat district and one in
Nowshera district, have been selected for in-situ block quarrying.

- 10.1 Bampokha Deposit

The area is located on Survey of Pakistan toposheet No.43B/6 at
latitude; 34° 30’. 34” N and Longitude 72° .17 30" E. The
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Bampokha village is linked by a 30km metalled road towards west of
Daggar Town, the headquarter of Buner district.

A dirt road of about 1km runs up to the quarry site that lies
southeast of the Bampokha village. Bampokha is located at a
distance of about 120 km northeast of Peshawar, and about 65km
southeast of Saidu Sharif. The area is also accessible from Mardan
through Rustam road. The marble deposit extends for more than
2km and Is one of the largest marble depaosit of the country.

. There is little or very limited flow of perennial water, Water is
being supplied to the area by means of tube wells and dug
wells, provided by the Worker Welfare Board.

. Electricity power line of 11 K.V exends to the Bampokha
village and the quarry site.

- The area is well populated and has skilled workers in the

trade. But majority of the skilled workers is derived from
Swabi district.

144 Nos. of marble processing units are installed in the Buner
district. So majority of the raw material in the form of lumps and

blocks Is being transported to the locally established processing
units. About 30 to 40% is supplled to the processing units located in
Peshawar, Lahore, Islamabad and Karachi.

Nansar Deposit: The area falls on Survey of Pakistan toposheet
No. 43B/6 at latitude 43° 29’ 30” N and longitude 70° 15’ 45"E.

The deposit is located at a distance of about 2km, west of
Bampokha village and at a distance of 1 km northeast of Nansar

L1l



s
:
I
i

village. The marbalized zone extends in the northsouth direction for
about 3 km and is well exposed In Gurguri Ghundal along the

western side of Nansar - Jowar road.

The Nansar village is connected by a metalled road of about 20km,
west of Dagger town. The area Is accessible from Swat by a

metalled road of about 68 km and from Mardan through Rustam by
65 km metalled road.

Present requirements of water is met through tube wells and dug
wells, Tube wells has been sunk by the workers Welfare Board. Dug
wells are 90’-100’ deep. Perennial flow of water exists in the area.

Power line is available in the area. The area is well populated and
there is long tradition of marble mining in the area so there Is no
problem of skilled and unskilled worker or manpower. At least one
family member is engaged in marble extraction activities. Skilled
labours of other areas like Swabi and Mardan are also engaged in

the marble mining.

'10.3 Bazarqgai Deposit: The Bazargai marble deposit is located at a

J

distance of about 2km, southeast of Bazargai village, which lies on
main Swat-Daggar road at a distance of about 30km from Dagger
town. The area is located on survey of Pakistan toposheet No0.43B/6
on latitude 34° 32'.20” N and Longitude 72" 19’ 15" E.

The deposit is reached by a 2km of winding uphill dirt track from the

main metalled road. The fork from the metalled road is 2 km from
the Bazargai village on way to Swat. The approach road would be
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difficult to pass In wet weather and needs to be improved. Water
has to be supplied from the dug wells and tube wells, The
physiogrpahic setting of the area promises the existence of
substantial ground water resources. Ground water level in the valley
is reported at about 20 meters.

The area is served by Wapda grid lines but the quarry area is not
facilitated by the non-extension of electricity lines. However, the
power supply will not be difficult,

Peoples in the area are chronically short of work. Most of them are

working on marble extraction. Therefore there is no short of skilled
and unskilled labours in the area.

Tursak Deposit: The Tursak marble deposit lies at a distance of
about 2km, southeast of Tursak village, which falls towards west of
Dagger Town at a distance of about 20km on Dagger - Swat road.

The area falls on latitude 34°.06°.30“N and longititude

72°.22'.25”E, The road Is metalled from Dagger to Tursak village
while the fork road of 2km from Tursak village to the marble deposit
Is dirt and of narrow gauge. The marbalized zone Is not a single
body but composed of several bodies of variable dimensions,
stretched in northeast direction for about 1.5kms. The thickness of
the marbalized bodies varies from 200 meters to 250 meters. The
area is accessible from Peshawar via Mardan - Rustum road at a
distance of about 125 km. The area is famous for the finest quality
black marble deposits.
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Water is not available at sufficient amount as there is no perennial
flow in the nearby area. The main source of water supply is through
dug wells and some through tube wells. The ground water level lies
at a depth of about 25 meters.

Wapda Power gid is extended upto the main population of Tursak
village. Mining area lacks electricity facilities. The nearby area is
densely populated and there is no shortage of skilled and unskilled

workers.

Yakh Dara Deposit: The Yakh Dara deposit is located at a
distance of 64 kilometers northeast of Mardan and about 26
kilometers northeast of Dagger, in Buner district.

The metalled road from Dagger ends 18 kilometers short of Yakh
Dara at Amnawar. Beyond that there is 7 km of parrow dirt road
partly of riverine trackless stretch. Thus accessibitliy Is poor.

- Perennial water is available in the stream in the vicinity of
marble deposit and can meet all the requirements of Yakh
Darra quarries If they are devélnped at a larger stage to
produce dimension blocks. At present water from dug wells is

used which is available in the area.

- No power is available at the quarry site.

- The area is sufficiently populated and providing the manpower
of skilled and unskilled workers.
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The vast deposits of Mansehra granites spread over an area of about
3450 Sq.Km. About 15 Nos. of licenses/leases have been granted to
the private parties. All these licenses/leases are located to the west,
north-west and southwest of Mansehra, Production from these areas
is nominal because of non-operational activities due to lack of
technical knowhow and financlal problems. The infra-structure
facilities of the important deposits, capable of providing standard
size sound blocks are placed below.

Shergarh Granite Deposit: This Is located on survey of Pakistan
toposheet No.43B/15 and lies in the southern vicinity of Shergarh
village. It is connected by a metalled road of about 57 km from
Mansehra city. It is black to greenish black, medium grained,
massive and homogenous, Due to open spaced fractures/joints, it is

suitable for extraction of large size blocks.

« The area contains sufficient amount of water from perennial

sources of streams and springs.

« There exist no problems of Wapda grid power and
skilled/unskilled labours.

1[]3 Hari Maira Deposit: This is located on Survey of Pakistan

toposheet No0.43B/15, north of Shergarh village at a distance of
about 6km from Shergargh village, on the main Darband-0ghi road.
The granite is of black colour, medium grained, hard and massive,.
Blocks of standard geometrical size can be obtained from this
deposit.
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Onhar river flows Iin the vicinity of the deposit so perennial water is
abundant Iin the area.

The area Is connected by Wapda Power lines.

The area is well populated and there is no shortage of manpower in
the area.

1.9 Bandi Parao Deposit: The granite deposit is located on Survey of
Pakistan toposheet No. 43B8/15 and lies on the main Oghi-Darband
metalled road about 8 km southeast of Shergarh village.

The granite is black to greenish black, medium grained, hard
massive and homogeneous throughout its extent.

o Water Is sufficiently avallable from springs and perennial
streams.

o Electric power supply has been extended to the Chakli, Jiggi
Tarll and Kalo de basti villages, located in the vicinity of the
granite deposit.

. Skilled and unskilled manpower is available in the area.

0.10 Darband Granite: The granite deposit lies on topographic sheet
No.43B/15. It is located in Charan village, about 1km south of
Darband Town district Mansehra. The granite is dark grey to black in
colour, medium grained, hard homogenous, slightly weathered at
the outer surface but the weathering effect is not very deep.
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Darband is linked by a metalled road of about 67 km from

Mansehra. The deposit is connected by a fair, track of about 1km,
workable in all weather.

There exist no shortage or problems of water, electricity power and
manpower in the area.

.0.11 Chore Kalan Deposit: The deposit is located on Survey of Pakistan
toposheet N0.43B/15. The area falls at a distance of about 6km dirt
road, 15km short of Batagram, on Oghi - Batagram road. The area
lies at a distance of about 30 km northeast of Mansehra. Towards
west the area is bounded by the black mountains of Kala Daka tribal

area. The granite is dark gray to black, medium grained, hpving
widely spaced fractures/joints and therefore large blocks of the
required dimension can be extracted.

Water sources are plenty both from the springs and from the
perennial flow in the deposit area. Wapda power line is extended to

the nearby villages and not to the deposit area. Workforce is easily
available.

10.12 Mandahar Deposit: Mandahar granite is located on Survey of
Pakistan toposheet No0.43F/9, at a distance of about 6km partially
metalled road to the north of Balakot. Balakot is a famous locality of
the Hazara division and is linked by a metalled road from Mansehra.
The granite Is light gray, medium grained, compact and sound.
There exists no problems in the availability of water, power and
manpower in the area.
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10.13 Safaida Deposit: The deposit is located towards northeast of
Mansehra, near Susal Gali, on the main Mansehra - Oghi metalled

road.
Water requirements of the area can be fulfilled from the abundant
___: flow of perennial water and also from the springs sprouted in the
area.
Electricity lines extends to the deposit area and there stands no
b shortage of manpower requirements for running of mining
operations.

10.14 Mohar Deposit: Located on Survey of Pakistan toposheet
No.43B/15. The granite deposit is located at a distance of about

3 6kms, west of Darband town. The 6kms road is partially metalled.
| 1 Onhar river flows in the vicinity of the deposit area. Water is also
— available from the springs. Power grid lines are extended upto
Mohar village. Skilled and unskilled work force is available to meet
the requirements of the project.

10.15 Lassan Thakral Deposit: This lies on Survey of Pakistan

]

toposheet No.43B/3. It is connected by a metalled road of about

15km, southeast of Mansehra. The deposit is light gray to darkish
- gray, thick bedded and massive.
' B Work force, water and electricity is available in the area.

10.16 Shamozai Granite Deposit:The deposit lies on survey of Pakistan
toposheet No.43B/5, and falls to the north-northwest of Mingora at
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a distance of 17km across the river Swat near Khazana village of
Shamozai area.

The area is composed of massive amphibolites which are light green
to dark green In colour, medium to coarse grained, mostly massive
and having a gradational contact with the banded amphibolite,
towards the north. These deposits makes the extreme south
western portion of the Kohistan Island - Arc sequence and are
located very near tc MMT. Due to which the rocks of area are
shattered and the extraction of larger blocks has been stopped for
two years due to fractures.

. Road conditions are good. A metalled road exists from Mingora
to Khazana village. A fair weather dirt road of about 3km runs
up to the deposit area.

- Skilled and unskilled workforce is available easily.
o Presently, a foreign mining company is engaged in the

developmental activities of the quarry and for extraction of
required geometrical size of granite blocks.

'10.17 Serpentinites Deposits:Vast deposits of serpentinites/ultramafic

rocks occur in Kohistan, Swat, Malakand, Mohmand Agency and
Chitral district along the suture zones. Two localities in the Swat
district have been Identified, on the bases of having production
capability of large size blocks and comparatively easy accessibility.
These deposits are located near Shangla and Malamjaba areas.

Shangla Serpentinites: The Shangla serpentinite deposit is located
on the main Mingora - Besham road at a distance of about 34 km
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northeast of Mingora and at a distance of 3 km east of Shangla. The
road is metalled and the area is located on the toposheet No.43B/9.

. Wapda grid line is extended to the area.
. The area is well populated and working force is abundantly

available. The ultramafic body is located in the Shangla blue
schist melange zone of main Indus suture mélange group.

The serpentinite are green to black, fine to medium grained and
homogenous. It breaks with a hackly fracture rather than grainy

fracture.

Friable serpentinite also occur but in subordinate proportion. It is
similar in color to massive serpentinite but retains non of the

textural features of the igneous rocks. The serpentinite were formed
by the alteration of ultramafic rocks.

Malam Jaba Serpentinite Deposit: It is located on Survey of
Pakistan Toposheet No.43B/9. It is present at a distance of 30km,
by a winding metalled road from Mingora.

The serpentinite is dark green to black in colour, fine to medium
grained, and mostly massive. Widely spaced joints and fractures
exist. So large size blocks of required dimension can be obtained.

. Water Is plenty and can be easily obtazined from the nearby
perennial streams and springs.

“ Electric power lines are extended upto Mala Jaba, along the
road side.

. The local people are very short of work. Manpower Iis
sufficiently available.
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BLOCKS ARRYING

Very few sound and massive deposits exist in the known decorative
stones deposits of NWFP. All other deposits are thin layered and/or
highly fractured, jointed and unsuitable for extraction of sizeable
blocks or there are some good deposits, which are located In very
remote areas which may not be feasible for economic point of view.
So the installation of any sophisticated block cutting units on these
locations would, therefore, be the total loss of investment and

energy.

The sites chosen for block cutting are in marble granite and
serpentinite deposits. These are thick bedded to massive, free of
fractures and joints or comparatively less jointed and fractures and
are uniform in colour and texture. These are suitable for cutting of

channels and quarry faces.

The study resulted in selecting 5 marble deposits, 9 granite deposits
and 2 serpentinite deposits, for in-situe block cutting. The selected
marble deposits are located in Buner district, granite deposits in
Mansehra district and serpentinite deposits in Swat district. These

deposits are listed below:

11.1 Marble

. Bampokha Deposit: Creamy white, whitish grey and grey, fine
to medium grained, thick bedded, hard and compact having
pleasing appearance, taking good polish and having good
physical properties. This is the most famous and huge marble
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deposit of the country. Due to open spaced, fractures and
joints, the larger blocks of the size 1.5m x 1.2m x 1m can
easily be extracted.

B Bazar Gai Deposit: White to whitish grey, medium to coarse
grained and saccharoidal. Large blocks of standard size can be
extracted.

d Tursak Deposit: Dark grey to black, fine to medium bedded,
hard and compact. Blg blocks can be extracted easily.

a Yakhdara Deposit: White in colour, fine to medium grained,
thick bedded, having capability of extraction of standard size
geometrical blocks.

a Nansar deposit gray to dark gray in colour, fine to
medium grained, medium to thick bedded, having open
spaced joints and fractures. The marble has attractive colour,
pleasing appearance and property of taking polish.

. Nowshera Kandar: The marblel is pink with streaks and
patches of white, grey, red and brown colours. It Is
equigranular, compact, hard and contains calcite and
dolomite. The bedding is thick to massive. Joints/fractures are
widely spaced. Block of big size can be obtained.

.2 Granite

B Lassan Takral Deposit: Located at a distance of about 20 km.
south-west of Mansehra. Light coloured, medium to coarse
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grained compact, hard, fractures are oftenly open spaced,
geometrical blocks cam be extracted easily.

Mohar Granite: Located to the west of Mansehra at a distance
of 23km. from Mansehra. Its light coloured, medium to coarse
grained, homogenous in texture, hard and compact, No
overburden on the outer surface of the deposit. Weathered at
the outer surface. For development of quarry, weathered
zones will have to be removed.

Shergarh Granite: It Is black to greenish black, medium to
coarse grained, thick to massive and homogenous.
Joints/fractures are open spaced, favourable for extraction of
large size blocks.

Hari Maira Granite: This deposit is dark grey to black in colour,
medium grained, hard, and massive. Large blocks of standard
size can be obtained.

Bandi Parao Granite: The granite body is black to greenish
black, medium grained, hard and massive. It is homogenous
throughout its extent.

Darband Granite: This deposit is dark grey to black in colour,

thick bedded to massive, hard and homogenous. Slightly
weathered but the weathering effect is not very deep.
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o Chore Kalan Granite: The granite is dark to black, medium
grained, hard, massive and having open spaced joints and
fractures. Large blocks of required dimension can be obtained.

° Mandahar Granite: Generally, the granite is light grey,
medium grained, compact and sound. Fractures and joints are
wide spaced. The deposit is favourable for extraction of big
size blocks.

. Safalda Granite: This body is light grey to dark grey in colour.
It is medium to coarse grained, compact and sound. Large
size blocks can be extracted.

11.3 Serpentinites/Ultramafic

Two localities have been selected for extraction of large size blocks.
These areas are located in Swat and Shangla districts.

B Shangla Serpentinite: This deposit is dark green in colour, fine
to medium grained, mostly massive, sound and compact.
Large size blocks can be extracted from this deposit.

a Malamjaba Serpentinite: The serpentinite is pale green to dark
green in colour, fine to medium grained, jointed and fractured.
The joints/fractures are open spaced, therefore big size square
block can be obtained.
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12, BLOCK CUTTING/QUARRYING & DEVELOPMENT OF
MODEL QUARRY

12.1 Justification

The difficult, tiresome and often impossible task of cutting marble
and granite by manual labour in old days was followed by the use of
explosives and dynamite. Blasting by dynamite resulted in
extracting irregular blocks with cracks and uncontrolled dimension.
This also resulted in the wastage of the sufficient material,

New quarrying methods were required to produce blocks of reqular
dimensions and desired sizes. All stone processing industry in
industrialized countries have adopted the new block cutting
technology to produce and extract standard size blocks. This has
virtually left no market for irreqular and substandard blocks.

The in-situ block cutting technology for extraction of dimension
stone has not been in operations in Pakistan. Growing demand for
dimension stones necessitated more mechanization and application
of advance technology in their extraction, transport and processing.
If one such project goes into operation in NWFP, it would set the
modern trend in stone industry in the country.

The block cutting technology would:

a) eliminate the losses caused by the present mining practice.

D)  Produce large sized, formed and regular blocks in the quarries.

c) enhance the depth of mineable deposits, thus increasing
present reserve estimates manifold;

d) ensure regular production of the dimension stones for long
term contracts, and would

e) setup the trend to gradually modernize the processing plants.
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Several countries, namely, Brazil, Zimbabwe, Uruguay, China and
India have timely planned and installed modern block cutting
facilities with very beneficial results.

In India, the new port of Manglore is used mainly for the export of
dimension stones.

Block Dimension

The main objective of the block cutting technology is the direct
production of standard and regular dimension stone blocks at the
quarry site. These blocks are large, measuring a meter or more each
side, about 4 to 8 cubic meters, weighing from 10 to more than 15
tones and are cut in different sizes.

The blocks and slabs of the following dimensions are generally In
demand.

- Favourable size of granite block is 3m x 1.5m x 1.8m
- Other common block sizes are:
- 3.5mx2.5m x 1.5m
- dmMmx2mx 1m
- 2omx12mx1m
- 1.5mx 1.Z2m x 1m
- Small slabs of marble are:
- B6lecm x 56cm X 5¢m
75cm x 56cm x 7.5cm

- The thickness of marble slabs is as little as 2-3cm

Thickness for granite slabs has reached to 2cm but the demand is
still for thinner slabs.
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13. BLOCK SQUARING BY CONVENTIONAL METHOD

In the world including Pakistan many techniques are being used for
the extraction of standard size geometrical blocks from dimensional
stones,

They are:

- Non - Blasting Technigques

. Blasting Techniques

In quarrying the selection the selection of method is very important.
It should gquaratee:

Safety
Efficiency
Economy

In selection of mining method , the following factors should be
studied carefully.

(i) Machinery

(ii) Physical Properties of Rock

(1ii) Capital Available

(iv) Location of Quarry Site

(V) Production Level

(vi) Market Demand

(wil) Quality of the Stone

Dimensional Blocks Extraction Techniques

Non-Blasting Techniques

. Dimensional Wire Cutting
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g Chain Cutting

. Tripartite Wedge

. Swelling Material Extraction
. Water Jet Cutting

. Flame Jet Cutting

. Slot Drilling Technique

Blasting Techniques

a Line Drilling
" Cushion Blasting
. Smooth Blasting
. Pre-Splitting

NON-BLASTING TECHNIQUES
Advantages of Non-Blasting Techniques

. Handling of the machinery is easily and can be applied
to low profile rock.

. Waste production is very low

. High productivity and safety

E No dust and vibration problems

- Better quality of standard square block which is most
suitable for gang saw cutting and higher yield of slabs.

: No limitation of depth of the cut

- Save the time due to higher rate of cutting
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Disadvantage of Non-Blasting Techniques

. Expensive method due to use of diamond wire

. A regular geometric quarry is required (plain surface)
. Noise nuisance

. Not suitable in loose and crack strata

. This method can be used to limited extent

E Availability of water Is essential

. High cutting cost is involved in this method

BLASTING TECHNIQUES
Advantages of Blasting Techniques

. Low initial cost is involved as compared to other
techniques

E Rapid production may be obtained

° This method can be applied to any strata

B The machinery and explosives are normally available in
the local market at the appropriate rate

E The best and suitable for low quality and fractured rocks

Disadvantages of Blasting Techniques

. Safety problems

- If this method Is not properly used, it can produce micro
and macro cracks in the rock strata which can badly
effect the quality of blocks. It also damages the back
rock and causes production of sub-size material in the
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form of boulders, kandas and chowkas and thus causes
damage to the deposit.

- Expertise and precision in drilling and blasting is
required

Factors Effecting The Blasting Techniques Explosives

« Various types of explosives may be used for different rock strata.

« Measured quantity of explosives may be used in different rock types.
« Charging method

« Method of initiation

e Drilling

« Direction of holes must be kept according to nature of strata
« Spacing between the holes (From 0.30 m to 0.7m)

« Holes burden between 1.50m to 3.60m

« Depth of holes may be 1.20m to 6m

Shear Factor
Quantity of explosive per unit shear area

e« Shear area per hole Spacing x depth of the hole

Il

Shear area x shear factor
(Kg. 15g.m)

« Charge per hole
For the extraction of dimensional stones blocks, the following essential
points may consider.

» The extensive trial blasts may be conducted especially in Buner area
for creating awareness and expertise and refining of the process is
required.
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14. MARKETING STUDY

Various types of dimension stones are mined in NWFP and the
adjacent areas of FATA. This include marble, granite and light to
dark green serpentinite. The total production of these dimension
stones, from 2000-2001 to 2005-2006 is given below:

(In Tonnes)

Category 2000- 2001- 2002- | 2003- | 2004- | 2005-
of 2001 2002 2003 2004 2005 2006

Dimension

Stones

Marble 388722 405441 | 4560202 | 235475 | 571331 | 375586
Granite 4242 4820 2827 2871 4813 2374
Serpentinite 1018 2483 2131 11585 2173 385
Slate Stone 119458 161142 | 324266 | 120166 | 220733 45809

Source: Licensing Division, DGMM

The production and demand may enhance many folds by the
Implementation of in-situ block cutting technology at the quarry site
followed by the improvements in the processing units.

The tiles and other products of marble, granite and serpentinite are
most widely used in the country. The production of granite and
serpentinite as seen from the above table is very low. It may

enhance many folds by the installation of in-situ block cutting
technology.

In recent years, ceramic tiles, brick tiles and synthetic tiles are
being used as substitute for natural tiles, They have split the market
demand. Yet, for the same prices or even higher, preference would
go to stone tiles.

Inspite of great demand of dimension stones in domestic and
international markets, position of the cutting and finishing industries
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IS precarious, Many factories in NWFP have closed down due to
inappropriate machinery and equipment and problems of labours,
power and transport or simple mismanagement., Notwithstanding
the demand, the €xport of marble from Pakistan have not been as
good as required. The factories in the country, especially in Karachi
are not able to cope with the demand of dimension stone articles
particularly from middle east, Japan and USA,

One of the principal factor responsible for low profitable dimension
stone business in the country is the wastage of material during the
qQuarrying and further during the processing of the stones, Since all
dimension stones in the country is quarried through dynamite
blasts, so most stones contain minor or bigger cracks and do not
come-up to the internationally required size, and are not accepted in
the world market, So, inspite of great demand for high quality
standard blocks, only a small portion is catered to, The export would
Increase with the production of standard size blocks.

Wastage of material during the processing of the dimension stone is
also very important, According to present study almost 30% of the
marble is wasted in the process of making marble tiles and slabs
from the lumps or boulders mined here, Pieces and blocks of various
sizes ranging from 25 cubic decimeter to a maximum of 2 cubic
meters are mined by blasting. Large pieces are Cut into slabs and
processed into tiles. The wastage is ‘mostly caused due to cracks
resulting from extraction by dynamite blasting and due to small
boulders extracted by the miners, which may eventually be
discarded. Most of the blocks, extracted are, of irregular dimension
and size.
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15. GEO-TECHNICAL CHARACTERISTICS OF MARBLE

Geo-technical properties of various marble deposits were
determined by conducting the required tests. Geo-technical tests of
some of the marble deposits of Buner area were conducted by the
University of Engineering & Technology, Peshawar, while some data
was collected from the geological survey of Pakistan,

The modulus of rapture of good marble is generally around 1800 Psi.
Good marble should have very low porosity or water absorption
(0.1. to 0.7%) for withstanding rain and moisture.

The hardness, specific gravity, compressive strength, modulus of

rapture and other properties conform favourably with the standard
specification for marble.

The geo-technical properties of some of the important marble
deposits are given in the table-1.



' Locality | color Shear Tensile Compressive | Specific | Water | Modulus |
Strength | Strength | Strength gravity Observation - | of '
(Psi) (Psi) (Psi) i rapture |
Bampokha | White 720 482 4099 2.69 0.142 1658 i
| Nanser | Black 730 500 4176 2.69 0.47 1800
Tursak | Black 740|530 | 4226 (2.7 0.74 1950
Bazargal | White 695 456 3982 2.71 0.68 1500
~[Yakhdara | White 720|490 | 4100 2.69 | 0.50 1500
. Mirdara Gray 710 498 4026 2.70 0.64 1600
_| Matwani White 743 521 4211 | 2.69 0.59 1900
Barkilli Whitish Gray | 725 500 4225 2.71 ES3 2000 |
Table-1: Showing the geo-technical properties of Marble from Bunair.
Note: Data taken and tests conducting by NWFP University of

Engineering & Technology and Geological Survey of Pakistan.
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Chemical analysis of Some of the marble deposits show that they meet the

standard specifications réquired for good marble. Chemi
some of the important

marble deposits are given in table-2.

cal analysis of

S. | Locality | Calcite | Oro Qtz  Dust | Dolomite | Muscovite Clay | Minerals
No.
| 1 Yakhdara 98% 1% - - 0.5% 1% Traces | Traces
2 Mirdara 98% 1% - Traces - - - -
3 Mitwani 96% 1% | 1.9% Traces 1% - - -
4 Tursak 83% 3% | 4.5% - - 39 &% -
5 Bazargai 92% 1% TR 1% 4% 2% -
5 Nanser 92% 2.9% | 1% | 2% - 2% - -
7 | Bampokha | 995 traces| - | . - . . .
Table:2 Average chemical composition of marble of Buner district.
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16. ESTIMATION OF RESOQURCES OF DIMENSION STONES

Dimension stones are spread over vast area of NWEP. More than
25% of the total area of NWFP comprises various types of dimension
stones. But all the dimension stones area is not mineable because

s They are either friable or thin bedded.

. These are non homogenous in texture and
Not uniform in colour.

E These are intensely weathered.

» These are highly/closely fractured or jointed
And not suitable for extraction of even small
Size blocks.

. These are sheared or tectonized and availability
of required size blocks is impossible.

g Or these occur in very rugged terrains and
Inaccessible areas.

Keeping in view the above factors, the workable areas are left in
small proportions as compared with their total occu rrence. Therefore
In estimating the reserves of these resources, the mineable area for
marble, granite and serpentinites/ultramafics has been considered
upto 5%, 2% and 2% respectively, The average depth has been
taken up 20m for marble, 30m for granite and 10m for
serpentinites/ultramafics. The total area has been
measured/calculated from the maps in approximation because the
actual measurements of these resources is not possible by the
conventional means and methods.

In this way the tentative reserve estimates for:

* Marble is 4.209 billions tonnes (Table:3)
* Granite is 45.189 billions tonnes (Table:4)
* Serpentinite/ultramafics is 1.2 billion tones (Table:5)
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Table-3

Resource Estimation of Marble Occurrences of NWFP

Marble krea Mineable Rescurce Estimates @ 20m
Localities (Km?) Resources depth (average)
@ 5% of Volume (m3) Tonnage
Surface area | g y0m depth (in millions
(Km?)
{in millions m?3) tones)
Nowshera 4 0.2 4 10.80
Swabi 60 3.00 60 162.00
Buner 725 36.25 725 1957.50
Swat e s 115 230 621.00
DiR 50 2.5 50 135.00
Malakand 80 4.00 80 216.00
e !
| Chitral 380 19.00 380 1026.00
Hazara 30 1.5 30 81.00
Total 1559 77.95 1559 4209.30

Say 4.209 billions tonnes
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Table-4

Resource Estimation of Granite Occurrences of NWEP

| Granite Block Area Mineable Resource Estimates @ 30m depth
(Km?) R&sg;:c:fs (average)
Surface Volume (m3) | Tonnage Tonnage
{:‘;l{r;ﬂj @ 3ﬂml tliepth (in millions {in billions
(in millions tones) tones)
m3)
Chitral 2670 53.40 1602 4806.00 4.806
Block
Kohistan 20000 40.00 12000 36000.00 36.00
Island Arc Block
Indian Mass 2435 48.70 1461 4383.00 4.383
Total | 25105 142.10 15063 45189.00 45.189
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Table-5 Resource Estimation of Serpentinites/Ultramafics NWFP

Serpentinite/ Area | Mineable Resource Estimates @
Ultramafics (Km?) Resources 10m depth (average)
Localities @ 2% of [Voume (m?) Tonnage
Surface @ 10m depth | (in milliocns
area (in millions tones)
(Km?) i
Chitral 265 T 53.00 159.00
Swat 220 4.4 44.00 132.00
Malakand 300 6.0 60.00 | 180.00
Hazara 1250 25.0 250.00 750.00
Total | 2035 40.7 407 | 1221.00
|
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17. CONCLUSIONS & RECOMMENDATIONS

Conclusions

NWFP contains some of the finest quality marbles in the world,
particularly those of the Buner district. Best workable granite
deposits are found in the Mansehra district, Kohistan district, Swat
district, Dir district and Chitral district. These are of various shades
and grades. Workable and good quality deposits of
serpentinites/ultramafics are located along the Main Mantle Thrust,
in Jijal area of Kohistan, Shangla and Malamjaba areas of Swat and
Tora Tigga area of Dir district.

The dimension stones deposits are spread over extensive and large
areas of northern parts of NWFP. Unfortunately, most of these
deposits are either highly fractured, or thin bedded. Most sound
deposits of marble are found in Bampokha, Nansar, Torsak, Bazargai
and Yakha Darra areas of Buner district.

Some of the marbles deposits in Chitral district are also of good
quality. But due to remote locations and inaccessibility from the
main areas of utilization, and the large costs of transportation in
supply of the blocks and slabs to Peshawar, Lahore and Karachi, the
marble become less economical and beneficial.

Five sites are selected for marble quarrying in Buner district, nine
locations of granite in Mansehra district, one site of granite in
Shamozai area of Swat district and two sites are found viable for

serpentinites in Shangla and Malam Jabba areas of Swat district.
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Dimension stones from the above mentioned areas have ready

market as is evident from their extraction and supply.

The dimension stones from the other areas were not found suitable
for in-situ block cutting. Either they are less attractive, cracked and
shattered or located in remote and rugged areas.

Recommendations

¢« Search should be made for more sites in the remote areas and
the deposits should be re-examined and studied after the

accessibility and approach to the deposits by the construction of
new roads.

« All other deposits, which may not produce big blocks should be
worked to produce small but regular blocks. They should be
worked by soft explosives and mechanical means but never by
blasting. Foreign market does exist for small blocks of specially
beautiful stones as those of Buner area.

« Investigations should be made for the search of granite and
ultramafic dimension stones, such as peridotites, hertzburgite,
pyroxinites, hornblendites and other basic rocks.

e Technical assistance should be received through the services of
experienced quarry specialists. It would be advisable to hire the
services of a quarry specialist for a period of at least 6 to 12
months or even more, to open, develop and operate the quarries.

+ Qualified technical staff should be attached with the quarry

specialist to assist him and learn the technique, technology, and
trade.
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A few geologists and mining engineers should be sent-on-job
training in Italy for practical management and operations of
quarries,

All possible technical help and advice should be freely given to
the local investors in the areéa or all other prospective areas.
Leases for dimension stones mining and quarrying should be
freely granted.

Recommendations should be made for allowing generous loan

facilities for dimension stones mining enterprises.

As the stone mining would mostly benefit the underdeveloped
areas of the province, Custom and other duties and taxes may

not be levied on importing quarrying and related equipments and
on export of products,

The interest rates on loans for buying the Imported block
quarrying machinery should be lowered as the machines are not
produced locally and will be used to earn foreign exchange,

Publicity will also be required in and outside the country to get
the investors acquainted with the new industry and to attract
local and foreign investors and buyers. This could be achieved by
publishing newspaper reports and through arranging workshops
and seminars on the subject,

DGMM should contact competent Pakistani and multinational
companies to help them market the stones and products.
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