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THE GEOLOGY ‘OI' THE ATTOCK—CHERAT RANGE
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ABSTRACT

f'f:f Atiock-Cherat Range is expo.sed in an area of about 50 sguare miles in Atiock
¢t and 360 sguare miles in the Peshawar district, on both the sides of the IndusterJ
nd Atieck the relicf is low; the elevations range from 1300 to 2079 fect whick on
ther side of ifke Indus culminate to 4546 and 5023 feet at Cherat and Jalala Sai
ctively. which arc the commanding heights in the Peshawar Plainy' Beiween
sk and Mir Kalan viliage, the general trend of the range is east-west which coincides
2he strike of the rocks. Beyond this point, the range swings io the south-west
Ltimately merges into the N::z_ampur-:Kokﬂ mountains in Darra Adam Kheltribal
ory. In the Attock piain ihe slates are lost beneath the alluviun; beyond Kamra
-k till they crop out again in southern Hazara, In the west, the last slate outcrop
ved is exposed near Dag village, beyond which the slates are covered by thick
fumn till they crop out in the Khyber n:ountains. '

T"wo types of lithological elements, with a tectonic contact, are exposed in the
*k-Cherat Range. One comprises the Palaeozoic metasediments {(phyliite,
iric slate, slate and crystalline limestone) forming the northern face of the rangej
are correlaied with the rocks of Khyber in the west, Fazara in the east and Swabi-
r Swat in the north. The dominantly sedimentary rocks belonging to the Meso-
Tortiary eras, developed along the southern face of the Attock-Cherai Range,
&e correlated with the rocks of Seniana Range, Kala Chitie hill, Salt Range
Jazara. = ' ) '

he pelites of the Attock-Cherat Range are divided into two parts on the basis of
" evidences. The older, Manki Slate, is of Lower Siluricn & age and the younger,
<k Shaie, has been placed in the Middle Jurmssc- Crcfaceous_? Auoge ther, thirteen
rable lithological units have been distinguished in the Attdck-Cherat Range. Cf

, four have been placed in the Palacozai, four in the Mesozoic and five in the
ary. The Shohkotbala Formation is the oldest hfﬁmlogwaf unit €xposed in this
ond is { ?) Upper Ordoyician ta Lower Silurian in age. Nc Precambrign mck.t
been recorded in the Attock-Cherar Range. :
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[Two major thrust jaults, running along rhe northern and the southern fronts of the
range, traverse the area in the east-wes! direction. The northern thrust is the result
of overturning of the southern flank of an anticlinal fold. Another anticlinal fold skirts

the Attock-Chzrat Range ‘on the south in the Nizampur valley. The northern limb
of thisfoldisintact. The southernlimb is eroded away and is buried under the glluvium.
:Tmr axes

[’Fbe Attock Shales are folded into assymmetrical parallel isoclinal folds with

dipping towards the nort}g The faulting patiern in the Attock-Cherat Range “yielded
i nbricate type structure> which are conspicuously observed all over the area.

INTRODUCTION-—
W

The Attock-Cherat Range exposes A. B. Wynne's Attock Slate Series (1873)
which remained a controvercial issue for the geologists of the subcontinent for nearly
a hundred years./ Many geologists during pre- apd post-indépcndi:ncc time have
worked on these rocks and recorded their views in the Gcologicai Survey publications
and elsewhere.

The author, in association with M.I. Ahmed and the late Namazi (1951), while
preparing large scale geological maps of the Manki coal showings had a chance to
examine these rocks for the first time. During this work the survey was confined to
a few isolated sections, covering a limited area near Bakhtai, Shakhai and Jabba
Khattak villages — along the northern fringe of Cherat mountain where Eocene
shale containing coal pockets are exposed. The work was purely of economic nature
and very little was accomplished on the stratigraphy and the age of the rocks.

In the fall of 1964, the author was deputed from the G.S.P. to Peshawar Uni-
versity on a teaching and research assignment. The first programme planned after
laking'_ up the new job was to make a comprehensive geological survey of the Attock
Slate Scries with a view to distinguish and describe various mappable lithologica
units, and to supplement the already much publicised work with some frest
obscrvations shedding more light on the stratitgraphy, tectonics, and the age of thew
rocks. Prior to this publication, short papers were pubhshed from time to time or
various aspects of the Series.

The Series takes its name from a small town (located on the eastern pa_;g'or thy
Indus River), which used to be the district headquarters but now aban'donéd; th
district still retains this name. The slates were first examined at Autock where the
ere exposed in casily accessible sections forming low, parallel ridges, ranging i
elevation from 300 to 2079 fect and spread ovcr_mwmuibﬂwm arc miles
(The last remnant of these ¢ oulcrops is an isolated hillock ncar Kamra village in th,
Attock Plain about eight miles cast of Attock .Beyond this point, the eastward
exlension of the _5!?},95 -iS_CE}IEEJQ_d under thick alluvium for ovE{fﬁfteen miles, ti]
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they crop out again in the mountains of southern Hazara,

~West of the river, the outcrops extend into the Peshawar Plain without any
* nterruption, and culminate to 4546 and 5033 feet elevations at Cherat and Jalala Sar
Fespectively. These two peaks form commanding heights overlooking the Peshawar
Plain. . B:tween Attock and Mir Kalan — a hamlet located.on the eastern fringe of
the Cherat peak, the general trend of the range is parallel to the east-west strike and
Corresponds with the main structural line of the area.. Beyond: Mir Kalan, the
Cherat Range swings to the northeast, involving the strike and the main structural

Features of the area, and ultimately merges with Nizampur-Kohat ranges in Darra
Adam Khel tribal territory.

*&r(fhe geological setting and structure have strongly 'inﬂuenced the general land-

3Cape of the area. More resistant limestone and quartzite foim stecp cliffs, whereas,
:lates and shale form gentle slopes.

The Cherat Range spreads in apbroximately 360 square miles area, measuring 36
Mniles in length and._B_[(g_l_Z_El_i!gii_n_\E_i_d_gh. Sahibzada, in his paper on the Geomor-
d>hological Analyses of the Peshawar Region (1962) has named the Cherat Range after
.he Khattak tribe who inhabits this area. The larger pafl of this range exposes
~ocks that have been regarded as the extension of the Attock Slates by the previous
acorkerst (I‘hus the Attock-Cherat Range—which is related to the Attock Slate
sontroversy—stretches between Kamra hillock, Jocated in the Attock Plain in the east,
ind Dag village. situated on the Pabbi-Cherat road in the Peshawar Plain in the
Jvcst.. Beyond Dag, the slate and shale are Jost under the alluvium, The northern
.ide of the Cherat Range is bounded by Peshawar Plain which is drained by the Kabul
= iver and its five tributaries, namely Shah Alam, Naguman, Sardaryab, Khayalc
ynd Jindai. . B

The southern extension of the Attock-Cherat Range is delimited by the Nizampur
ralley, which emerges from the eastern slope of the Cherat Range and extends cast-
vards. On the other side of the river it merges into the Attock Plain and thus
solates the Attock-Cherat Range from the Nizampur and Kala Chi(ta outcrops of
he Triassic to Pleistocene age. The Cherat Rangé“ forms a steep escarpment over-
~oking Nizampur and is cut by dry nalas which expose excellent geological sections
f Mesozoic—Tertiary sequence.

® Q‘h: only outcrops situated close to the Attocks in the Peshawar Plain are those
.f the Nowshera reef, stretching in east-west direction along the northern bank of
he Kabmn the Basis of fossils, Teichert and stéuﬂ'ér'_(l%S) bave dated
he reef 1o be Siluro:Devonian.  The contact of the Attock slate and Nowshera reef
. nowhere exposed, the two being separated by thick_all'l'i%'inm, about five to six
qiles widc.\ 3 i R e o
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The Attock Slate Series has got a2 long and interesting history of investigs
Due to scanty literature available to the author at this stage, it would not be pos
to give an exhaustive review on all the researches carried out from time to time.
first geologist in the subcontinent who examined these Slates was Wynne (1873)1
the Geological Survey of India. He placed the slates and the other associated f
in a single undifferentiated unit and considered them to be Palacozoic, with a p
bility of being Silurian . Also, he correlated the Hazara slate with the Attock slat
Tithological grounds and considered them to be stratigraphically cquivalents.)

Waagen (1880), who followed Wynne, strongly advocated the claim of ce!
Carboniferous fossils found embedded in a sample of a black slate, which was lab
Punjab in the Geological Museum, as belonging to the Attock Slates. Lydd
(1883), on the basis of his observations in Kaghan valley and Lower Kunha
Hazara, supported Wynne in assigning probable Silurian age to the Attock Slate.
did not agree with Waagen and considered his evidence for connecting the f
with the Attock Slate only circumstantial.

Griesbach (1882), who had madc a traverse across the Cherat Range bety
Jallozai and Mir Kalan villages in the western tip of the area, could not be convii
by his predecessors’ view on the age of the Attock Slatc. He diffcrentiated var
lithological units and specially mentioned the slate and shale which he did not «
sider to be older than Cretaceous. In this section Gricsbach did not find any bed ¢
than the Jurassic limestone. On the basis of this observation he concluded:
previously considered that the Attock Slates form part of the Cherat hill and are
in the Peshawar Plain near Jallozai, but in the section traversed none of the divis
can be looked upon as anything so old as the Attock Slates are supposed to be.”

Middlemiss (1896), who produced a very exhaustive account on the geolog
Huzara, also considered the Attock Slates to be identical to the Hazara Slates
because of their unfossiliferous nature correlated them with the great Azoic slate
schistose formations of the Quter Himalayas in Gharwal and Kumaon (In
Himalaya) which underlie the Kuling-Carbonifcrous system.

‘Wadia (1932) had extensively covered the slate belts of the Outer Himalayas
described several sections of Dogra Slates and Hazara Slates both of which, in
were correlated with the Attock Slate. He described the Attock Slates as undi,
entiated, consisting of dark slates with few thin beds of sandstone and limestone ]
meated by trappean intrusions and representing the Extra-Peninsular Vindhyans,

Cotter (1933), while maﬁping the ge olo:gy of the At.tock district and part of
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southern Hazara, also described the Attock Slates .and regarded them .to be of Pre-
cambrian age. Cotter especially mentioned a well marked unconformity between
the Attock Slates and the overlying Kioto Limestone (Jurassic) of the Kala ._Chjt_ta
+hillin the south which, according to him, represents the absence of the whole of the
“Palaeozoic sequence and also, probably, the Lower and Middle Triassic. i

Coulson (1937), while working in Peshawar and Khyber areas, had also paid 2
visit to the Cherat section which was carlier traversed by Griesbach in 1880. He
thought the Cherat ridge to be the northarn limb of an anticline which has been foun-
ered by strike-faulting. He described various rock types encountered between Dag’
and Mir Kalan villages and especially mentioned a series -of shales with |enticular
limestone, at times algal and containing unidentified fossils which looked similar to
Griesbach’s Dag Shales. On the basis of their contact relationship with the under-
lying Dungan Limestone he considered these shales and slaty shales to represent
Chharat Series of Pinfold (1918) of the Upper Eocene age. Coulson also mentioned
a strike fault of very large throw to the north of Cherat against highly contorted slate
and schist which, according to him, correlate with the Attock Slates.

Among the later publications, Sir Pascoe (1950) has discussed the age of the
Attock Slates and his views are, “‘The Lowest known fossiliferous rocks in the Salt
Range of the Punjab which belongs tectonically to Attock-Hazara mountain system
contain a fauna having affinities with the well known Olenellus fauna, indicating
horizons near the top of the lower or bottom of the Middle Cambrian. Above these
horizons, there is no trace of any slate series conformable to the Simla or Attock
Slate, and there are no exposures showing such a formation below these Cambrian
beds. From this it scems likely that the slate series is older than Cambrian .and

assignable to the Late Puranas (Precambrians).”

The United Nations® Lexicon (1956) described the Attock Slates:

“Named by A. B. Wynne after the town on the Indus. Unfossiliferous dark or
black slates, limestones, and sandstones of an olive, seretimes liver colour, are also |
with intrusions and interbedded trap. They are identical with the slate series of |
Hazara where they underlie Infra-Triassic with marked unconformity and are now
regarded as probably part of the Purana Group.”

Besides, Krishnan (1956) and Wadia (1959) in their books on the geology of
India; Gansser (1964) in Geology of the Himalayas; and Baker and Jackson (1964) .
in the Geological map of Pakistan have also described the Attock Slmer. te be
undifferentiated and Precambrian, |

This chapter will be incomplete without giving dye-credit to those geologisys who

made important contributjons to the understanding of the Attock Sjate in the form
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of unpublished documents, now lying with the Geological Survey of Pakistan ¥
progress Teports or field notes. Among these workers the names of the followinf
dre worth mentioning: A. H. Khan, Abdul Mannan Khan, Mesbahuddin Ahme¢
S. N. H. Rizvi, Mumtazuddin Ahmed (1949-50), M. I. Ahmed, Late ' Nama:
(1951-52), A. N.-Fatmi (1953), C. R. Meissner, 3. M, Master (1959 60), Waheeduddi

- » Ahmed, and Farhat Hussain (1963-65).

il

it

All of these gcologlsts considered the Attock Slate undifferentiated and place
them in the Precambrian. M. I. Ahmed (1952), J. M. Master'and C. R. Meissn'
{1960), who investigated these slates east of Jallozai and Dag villages, did not consid
the shale and slaty shale to be as old as the Attock Slate, Master and Meissner ht
differentiated these rocks by calling them “‘Formation X" in their report.

" JREGIONAL GEOLOGY

K The Attock-Chera by virtue of its central location holds pivotal positi¢
in the rchonal geological set up of northwesl West Pakistan. Tectonically (1
range se balongs to Hazara, Khyber and Kala Chltta-Kohat mouniam system whl

are closely locatcd and form major geological pronnces

Rnnge;f One is low gradc rcglonally metamorphosed geosynclma] sediments, mos
gpzljnnrslm and limestone, which constitute major part of the Palacozoic scqucn

parallel to, and apparently dipping undcr lhe Nowshcra rcef ouicrops. ,.'l"hcsc TOM
ma;i:e correlated on lithological basis with the similar rock outcrops in Swa
Lower Swat in the north, khyb:r in the west and Hazara-Kashmir in the et
The slates continue farther east and west into Indiz and Afghanistan respectively
where they are developed in extensive areas. The geosyncline appears to h:
developed duiing w Shallow and warm conditions were sel
probably, during Upper Silurian when large scale reef building hag-slgﬂ:;_d__

© A dominantly sedimentary belt, exposin zoic-Tertiary o

ie dcvc!opcd along ths southern face of the Attock-Cherat Range and has go
lmn!acl with the mctascdumgma_rs;m_lt \ {The oldest rock exposcd in this |
is of the prc-Middlc Turassic age. A thick, ar/monolonous sequence of Spiti t
shale points out to the formation of another geosyncline during the Mesozoic w}
appears to have existed during the Triassic-Jurassic period till the start of the Cr,
ceous. This geosyncline is also very extensive and has extended for several hung
miles into India and Afghanistan. 'Thc Mesozoic-Tertiary scquence of the Attc
-Cherat Range may bé correlated on n Tithotogical and faunal basis with the rock,
Kohat, Kala Chitta, Salt Range and southern Hazara\\
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STRATIGRAPHY
Sequence.

Thirteen mappable lithological units have been differentiated in the Attock-
Cherat Range. Of these, four bzlong to the Palaeozoic, four to the Mesozoic and
five arc placed in th: Tertiary. Phyllite, slate, slaty shale and limestone are extensively
developed and constituts major part of the stratigraphic sequence. The pelites of
the Attock-Cherat Range arce divided into two parts which could not be done by the
previous workers bzcause of their juxtaposed contact. Both of these slate forma-
tions have yielded fossils, on the basis of which the older — called Mankj te —
has bezn assigned Lower to Middle Silurian age and the younger — named Attock
Shale — has bzen placed in the Middle Jurassic-Cretaceous. :

Two mippablc units, b:longing to one formation, have becn distinguished in the
Crelaczous. The lowsr one is quartzite and hard sandstone with intercalatcd slaty
shale ; the uppar ong is dominan‘llly calcareous, consisting of yellowish brown flaggy
limestone,

The Darwazai Formaiion which is dominantly calcareous, also con(ains maroon
slaty shale on the top and constitutes 2 mappablc unit in this section, but clsewhere
it bacomas thin. Therefore the maroon slaty shale is tentatively considercd to be a
part of the Dirwazai Formation.

The sequence of mappable lithological units in the Attock-Chcrat Range, as
differentiated by the author is shown below in descending order of superposition.
All of thss: units are sufficiently distinctive arid havz got all the'requisitc qualifications
to bc treated as formations.

Recent and Subrecent Alluvium
UNCONFORMITY.,

12. Pleistocenc Jallozai Formation. 70 ft.  Soft sandstone, shale and

gritstone

UNCONFORMITY

11. Miocenc Murree Formation.+ 500 ft. Maroon sandstone and

- shale

UNCONFORMITY &, 4

10. Upper Eocene Bakhtai Formation. 60 ft.  Shales usually predomi-

nate, with yellowish
brown and grey limestone
containing shells of mega-
fossils
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9. LQWcr Eocenc

B, Palacocene

7. Cretaceous

6. Middle Jurassic-
Cretaceous

5. Pre-Middle Jurassic

8
Lakhrai Claystone. 140 ft.

 Cherat Limestone. 80 ft.

UNCONFORMITY

Hissartang Formation.
450 ft.

Attock Shale. + 2000 ft.

Brownish red to maroo?
soft, silty shale and gri

 with calcareous band!

.'Light to dark grey lim¢
stong with shale par’

" ings. Gritstone ~usuall

at the base, with chert §
sandy matrix

b. Upper member: th
bedded to massive, fine
laminated, yellowi
brown -and grey lim
stone

a, Lower member: whi
grey, brown quartz
and hard sandstone w
intercalated slaty sh

Monotonous series

shale and slaty shale v
Ienticular sandy and 5
bands and [limet
pockets

Darwazai Formation, 270 ft. Thin bedded, whi,

UNCONFORMITY

light green and yello
green dolomitic limes
with dendrites, over
with gradational cor
by a bed of red ma,
slaty shale

?
4. Permo-Carboniferous Spal-;ilai@o;m_gtion}?w ft. Thin bedded to mag

crystalline,  dolo
limestone with thin t
ed gquartzite and

shale at the base;
tains igoneous intry



SVHERLT i . sAINCONFORMITY. -~ t3usd b, "% 5 iapm 8if Firep
- Middle to Upper - Khattak Limestone. 85 ft. Thin bedded to massive,
“Silurian ~ . - ~ grey to. sooty black,

icrystalline limestone with

*. argillaceous streaks and

laminations. Dolerite in-

et by e . .- trusions present

._Lﬁw{:r to Middie  Manki Slate. 1000 ft.. . Phyllite, slate and sla-
Silurian | 2 GaEE B ty shale with lcnhcular

' ' . sandy bands. leegtope
occurs as pockets. con-

- . ) _ tain dolerite sills . ‘
» Upper Ordovician'to  Shahkotbala Formation. Yellowish brown .and
Lower Silurian U i i thin to thick bedded,

(Base not exposed) sandy, crystalline lime-
stone with pitted and

grooved features; under-
lain by green and green-
ish grey, sandy and slaty
shale, contains dolerite
sills  °

LITHOLOGY

hahkotbala Formation.
The Shahkotbala Formation is the oldést lithological unit exposed in the Attock-

“herat Range. It constitutes two lithologies, slaty shalc and slate,overlain by lime-
tone. Ithas restricted occurrences as compared to the other metasedimentary rocks;
15 maximum development is recorded in the northwestern foothill of Cherat Range,
s>ctween Shahkotbala viilage and Shakhai nala, wherc it forms conspicuous low and
sharp, arcuate ridges. . Towards east, for a distance of about 30 miles till Kund village,
11.i8 not traceable and appears to have been disrupted as a result.of faulting.

In the hi'locks around Kund village this formation forms thin isolated pockets;
one of them is exposed in the road cutting about a mile east of the Kund Rest Housc.
~The last outcrop, exposing this formation on the western bank of the Indus, is located
o0 the western tip of the old Khairabad v:l!age On the eastern bank of the river the
formation is located in the outcrops north of the rallway track i in the form of 1solatcd

yinear lenses associated with the slate anc phyllite.

The siaty shale and slate of this formation are less pelitic as compared to the
Manki Slate which overlies them. ‘Sandy and gritty bandsare frequently associated
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and in most of the sections dominate tﬁc sequence, giving a typical psammitic Iy
They are hard, indurated and usually cleaved along more than one plane, whichre:
in splintery pieces. Their fissility is insufficient to produce slate of economic l
Light green, greenishgrey and brownishgrey are the common colours displaye
the slates, Thin bands of yellowish brown limestone are present near the |
Quartz veins and specks of decomposed limonite are quite common. |

These slates are overlain by white, light to dark grey and yellowish l.::rm».rn,lI
bedded to massive dolomitic liraestone. It is siliceous, medium crystalline |
mezdium- to finz-textured. It also occurs in banded form, with alternating
careous and 'argillaccous layers which on weathering yield solution grooves. |
limestone is generally decomposed and weathered surfaces are cavernous, pittec|
corrugated. Hydrothermal quartz veins are common; some of these vein|
associated wi*h heamatite mineralization which occur as pockets and lenses anci'

best be seen in a fow sections in Jabba Khattak nala, The other igncous intru

are dolerite sills. '

The base of this formation is not exposed. The limestone is I'ossilil'crOUE
contains obliterated impressions of fossils. Some samples of the limestone col|
from the top of this formation, in a section south of Uch Khattak viliage,
examined by Hussain (1970), University of Karachi. He tentatively ider
Bryozoa; Rhiombopora and Bythopora which are the typical Lower Palacozoicf|
This is further confirmed by the identification made by Kalkins, Oliver and M,
(1970) of the United Stated Geological Survey, who tentatively identificd Pala/
Bryozoa, probably of the same age. On the basis of this result, coupled with th-:
tigraphic position occupicd by the formation, the Shahkotbala Formation is as/
an age range from Upper Ovdovician to Lower Silurian,

v Manki Slate.
The Manki Slate constitutes the thickest stratigraphical unit in the metasct|
tary sujte. It is extensively developed in the northern foothill of the Cherat 1
west of the Indus River. (s type scction is an isolated hillock, locally called |
Ghar, located about six mifes south of Nowshera. On the castern bank of the|
river, Manki Slate occupies more than half of the arca underlain by sedimental
metascdimentiny rocks. .'
|
“Manki Slate is composed of slate, phyllitic slate and phyllite with suborl
lenticular limestone. The sandy and gritty bands arc notcworthy throughc
formation. They usually occur as intercalations with individual bands rang
thickness from a few inches 10 20 feet. A strongly developed siaty cleavage is |
nenl in the Slate near Manki, Ziarat Kaka Sahib and in 2 fow other castern ou
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Cleavage is localized and is frequently parallel to the bedding but becomes mar-
* oblique in the cores of minor folds ‘and near the overturned limbs. The
e marks are locally observed which are usually confined to sandy bands. The
hering product is usually in the form of rectangular chips. .Grey, greenish

and brownish grey are the common colours associated with-the weathered
tces whereas the {resh faces are light grey or light greenishgrey. . -,

Xn thin sections slight metamorphic effects are observed. The developiment of
Tite is visible in most of the sections cut from phyllite whereas biotite is not an
>mmon constiituent. The quartz grains appear to have yielded to pressure and
= been rearranged but the development of lineation is not complete. Another
ortant feature is the presence of heamatite which, in most of the sections, shows
mettalic lustre. The binding material is argillaceous which has been mainly
red to scricite, giving a silky sheen to the hand specimen.

Limestone occurs as pockets and lenscs, usually prominent near the base. Two
es of limestone are distinguished. One is light to dark grey in fresh faces and
amonly displays calcite veining. Another type is thin-bcdded, more argillaccous,
.owish brown on fresh and weathered faces. The easily approachable section, where
_h the types can be examined, is in the road .and railway cuttings at Kund village.

Hydrothermal quartz veins and dolerite sills are quite frcquently recorded in the
inki Slate and at Kund the former usually fill the fractures. Among the three sets
fractures, the vertical and oblique ones usually have associated quartz veins.
.rbonaceous bands are also developed in the slates and one such band is exposed in
11im Khawar near Tangaru village about four to five miles southcast of Kund. Thin
pLicles ofimpure soapstone, giving light green sheen, are also sporadically distributed
the Manki State ncur Kund. At present these soapstone showings are being mined
, smaller scale and are locally consumed.

Manki Slate has got a gradational contact with the underlying Shahkoibala
~rmation. The passage bed is yellowish brown calcareous shale and argillaccous
mestone ranging in thickness from a few feet to more than 30 feet.

The Manki Slate has not vielded any fossil yet. The fossiliferous horizon in the
»ywer Shahkotbala Formation is located very close to the contact of the Manki Slate.
i nce the age of the Shahkotbala Formation is Upper Ordovician to Lower Silurian,
3¢ Manki State, by virtue of its conformable contact, can safely be placed in the

_oWwer to Middle Silurian.

Chbattak Limestone.
Due to its typical lnthologscal cha1 athl’!StiCS itis a valuablc straugraphlc unit
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in the Attock-Cherat Range to help in deciphering several unfossiliferous problemma
sections in the mstasedimentary suite. Its stratigraphic position, in the outcro
Indus River, was a confusing issuc because of its intimate associati

west of the
with both the Manki Slate and the younger Attock Shale. It is very prominent

the eastern bank of the Indus around Attock where it forms conspicuous ridges a
escarpment. On the western bank of the Indus, the easily accessible outcrop
this limestone is over Raja Hodi railway tunnel, about a mile south of Khairab
Its maximum development is recorded in Shakhai nala where it is about 80 feet thi

but due to folding its apparent thickness is much exaggerated.

Khattak Limestone consists of light grey to black thin bedded to massive,medis
to fine-grained crystalline limestone, with subordinate grey and ferrugine
shale on the top. On the basis of lithology, the limestone can be divided into tl

parts:
(¢) The top bed is batween 20 to 60 feet thick and displays a typical nod

feature on weathering. The fresh faces are homogeneous. It s thi
thick bedded, light grey on exposed surface and dark grey to sooty blac
fresh faces. It contains argillaccous laminations and streaks distrib
both horizontally and vertically, usually surrounding the nodules.
fractures are prominent and usually contain heamatitic fillings. prot
derived by lcaching. This bed has got widespread distribution.

() The middlec horizon is composed of thin-bedded crystalline limestone v
is light to yellowish grey on weathered surface and dark grey on fresh 1
It is fine textured and homogeneous. It contains light coloured argillas
and calcarcous laminations usually developed parellel 1o the bedding

(@) The lower bed is thick bedded 1o massive, dark grey to sooty blacl
medium- to fine-textured. Its occurrence is restricted to a few isolated
tions west of Shakhaj nala. In a few sections, it contains emb
clastic material derived from the older Manki Siate and Shahkc

Formation,
Shales also make up a thick unitin this formation.  Thev are thin-bedde
display white, light grey, greenish grey and greyish brown colours. Brown hcan
bands are also common, Two sections on the eastern bank of the Indus shov
One is along the road cutting north of the Attock

maximum development,
and another is near Rumia village, about six miles east of Attock. Due to foldiy

faulting the shale bed is usually squeezed and disrupted in the other scctions.

The Khattak Limestone shows a gradational contact with the Manki
. ~necaoe hed consists of white to light grey, thin bedded, and relatively sof
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g slaty shale, composed of quartz, sericite, calcite and epidote, listed in decreasing
‘Tder of abundance. These shales are being quarried in Sangrobi Ghwundai for
Diaking slate pencils for the school boys.

- The Khattak Limestone has not yielded any fossil. The clastic material found
*mbedded in this limestone at two places, one at Sangrobi Ghundai and another in a
bed on the top of Raja Hodi railway tunnel, were derived from the clder ML anki Slate
8nd the Shahkotbala Formation.. This suggests that the Khattak I_ixnestone is
¥Younger than the latter two, thus its ageis post-Manki, more likelyy Middle to
Upper Silurian.

By: [l

“The Shahkhai Limestone is expo32d batwzen Shakhai and Uch Khat tak nala for
@ distance of about three miles, with thickness ranging between 20 and 340 feet. It
forms ridges and escarpment. This limestone is not traceable elsewhere — except in
a section about two miles east of Khawari village where it is involved in a thrust
fault and forms a thin band underlying Khattak Limestone and Manki Slate. The
unit comprises three lithologies; limestone is dominant, with soubrodin aate quartzite
and shale. Tt overlies the Khattak Limestone with a well marked unconformity,

The bottom bed is composed of quarlzite and quartzitic sandsione which usually
contains greenish grey shale partings. The quarizites are thin bedded. medium-
to very coarse-textured, with rounded to subrounded gyariz grains, pointing out to
a shallow depositional environment. The cementing material is both magnesian
and siliceous.

Overlying this bed is thin bedded to massive, medium- < fine-grained
crystalline limestone which contains warying proportion of primary silica and
magnzsia. Groaved and ribbzd features are commonly displayed by it on weathering.
On lithological basis the limestone is divisible into three paris.

The lower bed is between 20 to 30 feet thick, thin bedded,white to 13 ght grey, fine-
textured and crystalline. The proportion of magnesia is higher thany  silica. Marble
band occurs in this bed but blocks of economical size are not available. The middle
partis 5o 15 feet thick and fragmentary.  Itis white, light grey, yel 1 owish grey and
vellowish brown with fine- to very fine-texture. The fragments are usnaally angular to
subangular and have been derived from the older beds o1 the formationy .

The upper part is 60 to 280 feet thick and is developed on the top of the ridges.
Tt is tight grey, yellowish grey, yellowish brown and reddish brown | thick bedded to
massive, medium crystalline and medium- to fine-grained.  Prirmary silica ang
magnesia are two important constituents present in the limestone. "X he development
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of primary silica is relatively higher ranging from 10 to 25 per cent in random1y picked
eight samples -examined under microscope. Thc weathered rocks y;eld ‘typical

grooved and ribbed surfaces.

No fossil has been recorded in this formation. . Petrographic studies were conduc-
ted to compare the Shakhai Limestone with the samples of the Abbottabad For-
mation collected from .the type section.near Abbottabad in Hazara. - Both the
limestone were found to be identical in composition and [ithology. Therefore the
Shakhai Limestone is correlated with the Abbottabad Formation which hasbeen
placed by the previous workers (Marks and Ali, 1961) in the Permo-Carboniferous.

Darwazai Formation. ;
The Darwazai Formation is exposed along the southern face of the Attock-

Cherat Range, skirting the northern rim of the Nizampur valley. The casily accessi-
ble section is located on Nizampur road about two miles downstream of the Attoc)
bridge. Darwazai village is located about two furlongs north of the hillock exposin|
this formation on the western side of the road. This outcrop extends to the easter
bank of the Indus and the prominent Dakhner Fort, now abandoned, is buili over thit

The formation attains maximum thickness in Darwazai section where it is abot
270 feet thick. Further west, two isolated outcrops are located about one and ha
mile west of Anzari village, and at Amiru village. Between Mir Kalan and west «
Qamer Mela, the Darwazai Formation shows more or less continuous deveiopme
with thickness ranging between 20 and 80 feet.

The Darwazai Formation consists of thin bedded dolomite and d olomitic lim
stone witn a typical white to light greenish sheen on fresh faces. The weather
surface vields light yellowish green or yellowish grey colours. It is finc— to very fir
textured and is porcellancous. Manganese dendrites are well developed. Pock
and lenses of yellowish brown and khaki coloured sandy limestone occur near °
top. Ferrugin=ous lenses and bands are also recorded at different stratigraphiclev
In the outcrop in Mir Kalan village, a greenish grey mottled shale bed between five
seven feet thick occurs at the base. In this section, about six feet thick massive bec
dolomitic limestone, not encountered elsewhere, is also developed in Darwg

Formation.

At Darwazai, the dolomite and dolomitic limestone is conformably overluiy
thin bedded, red and maroon, slaty shale. This bed conctitutes a mappable un:
this section but elsewhere it thins out and is usuvally found intermingled with d
mitic limstone. About two to three miles west of the road near Darwazai Chary
the maroon slaty shale, in turn, passes on gradationally into the overlying Ay

ouala which on the basis of fossils, has been assigoed a Middle Jurassic-Cretae
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age. On the basis of this, the age of tl-hc Darwazai Formation should be pre-Middle
Jurassic, Lithologically, the Darwazai Formation is correlated with the Kingrialj
Formation of the Cis-Indus Slat Range and Kala Chitta hill in the south which is

assigned an (?) Upper Triassic age.

Attock ‘Shale, e g : :

The Attock Shale has got an extensive dlstnbuuon in the Attock-Cherat Rangc
and constitutes the thickest lithological unit in the Artock Group. ‘1n the outcrops
west of the Indus River, the Attock Shole spreads for over six miles across the Cherat
ridge, forming thick monotonous sequence of shale and slaty shale with intercalated
siltstone. A ycllowish brown concretionary limestone is associated with this formation
&s thin bands and detached pockets, confincd to various stratigraphic levels. '

The shale and slaty shale display light to dark grey, greenish grey and yellowish
brown colours on the weathered surfaces. The fresh faces are usually grey and
greenish grey. Due to typical fractures developed in the shale the weathering pro-
ducts are usually sharp needle-like splintery fragments. The siltstone is grey and
greenish grey when fresh but the weathered surfaces yield pink and brown colouration.
In thin section, the siltstone is made up of very fine angular quartz grains and the
cementing material is generally argillaceous. The siltstone band cccasionally con-
tains flat pebble breccia. At places. lenses of greywacke and sub-greywacke are
associated with siltstone bands which show flute-casts, convolute foldings and graded
bedding. Ripple marks, cross bedding and ball and pillow structurcs are the other
important features preserved in these beds. These cvidences shed ample light on
the environment of deposition and support the idea that the Attock Shale represents
flysch type deposits (M. A. Khan, personal communication).

In the western outcraps south of Manki, the siltstonc forms conspicuous bands
in the Attock Shale. The bands range in thickness from 2 to 10 feet and predomi-
nate in most of the sections. In the castern outcrop the silty part of the formation
gradually diminishcs and pelitic shale and slaty shale become dominent.

2

The limestone bands and pockcts in the Attock Shale are sparingly fossiliferous.
On: such pocket, occuring on the top of the ridge north of Hissartang village, yielded
shells of pelecypod and gastropods.  The samples from this limestone were examined
by Dr. Norman Soh! of thc United States Geological Survey, Washington D.C.
He found a low spired opisthobranch and high spired nerinicd with simple internal
structure of the chambers in this assemblage and suggestcd that the probable age
range of the limestone is somewhere between Middle Jurassic and the Cretaccous.

Hissartang Formation,
The Hissartang Formation constitutes two mappable lrthologtca] units, shown
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separdtely on the map; the quartzite and compact sandstone with intercalated sl:
shale, and the overlying limestone with thin argillaceous and arenaceous bands. B«
of these are developed along the southern face of the Attock-Cherat Range whi
skirts the Nizampur valley, usually forming the slopes of the steep escarpments.

B:tween the northeastern slope of Jalala Sar and Darwazaj Charpani village, |
a distance of about 30 miles, these beds continue without any interruption wit)
thickness of 150 to 450 feet. The limestone bed gradually diminishes in thickn
cast of Hissartang and terminates at elevation 1947. . The .quartzite bed contin'
further eastwards in the outcrops along the gastern bank of the Indus river anc
exposed for a distance of about two thousand feet, gradually merging with the und
lying Attock Shale at elevation 1872. ‘Beyond this point, the Hissartang Format:
does nol appear in the outcrops east of Attock.

White, !ight grey, greenish grey, rusty brown and pinkish brown are the comn
colours displayed by the quartzite on the weathered surfaces. The white quart:
band, 5 to 12 feet thick, forms a conspicuous horizon in these beds. It is thin
thick bedded, hard, medium- to finc-grained and contains decomposed specks
limonite. The argillaceous intercalations are recorded everywhere in the arca; wh
due to squeczing, have become hard and indurated and range betwcen slaty st
and slate.  Sandy and silty bands, which are not persistant laterally, are also pres

The uppar mzmber of the Hissartang Formation comprises of thin-to medi
bsdded and fine- to madium-textured crystalline limestone which displays white, I
grey, yellow and yellowish brown colouration. It contains thin lenses of grey sl
and cherty bands, usually dzveloped near the middle part and not-persistant later:
A thin bedded limestone ncar the contact of quartzite shows fine laminations. B
the top, the white and light grey flaggy limestonc is strewn by thin, wavy veinlets wl
appear (o be the depositional features originated as a result of compressional for
when the sediment was wet.  The author has tentatively djagnosed these feature
stylolites.

The contact of quartzite and limestone 1s normal and at two sections, 1
Anzari and Amiru villages, the field evidences favour a gradational contact.
fossil has been found in these beds.  The age problem has been solved by recor<
their stratigraphic relationship with the associated formations.

The Hissartang Formation is overlain concordantly by the Palacocenc Limest
A ferruginous bed, displaying a well marked unconformity between the Hissari
Formation and the overlying Palacocene Limestone, is present all over. This st
graphic relationship suggests that the age of the Hissartang Formation is pre-Terti
‘The base of the Hissartang Formation is in contact with the Attock Shale #nd
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ntact is well displayed in Darwazai Charpani section. On the eastern bank of the
1us, the quartzite intercalated with slaty shale graduaily merges into the Attock
ale and this anomalous relationship is well marked at elevation 1872. The Attock
ale has already been dated to be Middle Jurassic-Cretaceous in age on the basis of .
sil. Thus the Hissartang Formation, on the basis of the field evxdenocs, can
ely be placed in the Cretcceous |

2rat Limestone, _ ' e s
This limestone is developed along the skyline of the Cherat Range over which
srat town is situated. Its outcrop is expased along the southern csca;'pmcnt of the
ock-Cherat Range, either forming shear cliffs or outliers over the Attock shale.
as a finely uniform lithology. It is yellowish brown, brownish grey and light to
k grey in colour, fine to coarsely crystalline, very hard and compact, and is thin
ded to massive. The limestone weathers into roupded nodules and looks brecciat-
The nodularity is surficial. In fresh surface the limestone is very smooth and
s strong foetid smell. Calcite veins are common. The limestone is fossiliferous
contains Miscellanea Spp., Lockhartia Spp., and Discocyclina Spp. etc. I con-

s yellowish green and greenish grey, friable and splintery shale partings in the
er part.

‘The base of the Cherat Limestone exposes 8 well marked ferrugineous unconfor-
r. In the outcrops on the eastern bank of the river, east of Dakhaer Fort, the
- of Cherat [imestone exposes 2 to 4 feet thick, gritty bed which is white and
t1ly stained rusty brown. It is made up of rounded to subrounded fragments of
“tz, chert and small limonitic nodules. The cementing material is largely arena-

8. The Cherat Limestone, on the basis of fossils, has been assigned a
cocene age.

arai Claystone,

"This formation is exposed at two places,Lakhrai and Dag, in the northern foothill
herat ridge. 1n the former section, its thickness is about 20 feet, whereas, in the
~ section, which was measured by Meissner and Master (1959-60 unpublished),
s a thickness of 140 feet. It consists of sandstone, shale, loose and soft clay;
le to yellowish brown, dull red and mottled. It contains fragments of chert in
v matrix. Limestone and sandstone bands measuring between 2 and 15 feet thick
1150 present.

[ he Lakhrai unconformably overlies the Cherat Limestone. Tt iscorrelated with
viami Khel claystone of the Kohat district which was mapped by the earlier
»gists as a part of the Murree Formation. Meissner and Master (1959) have

entiated this horizon as a separate mappable unit on the’ basis of lithology and
ratigraphic position. They assigned it a Lower Eocené¢ age. = = *
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Bakhitai Forxh-hon i
Ba’khtm Shah. was the first name assigned to this' formation in 1952 by M

Ahrhed. "The outcrops of ‘these rocks arc well exposed in Bakhtai nala which r
bs coniidered the typs section. 1t is also developed on the ‘northcrn slope
the in Casrat ridge wazre their true stratigraphic position is ascertained.

The formation consists of medium to dark grey, weathering to yellowish bro’
thin bsdded, at places nodular, sandy limestone which contains inter-bedded s
sphn’tcry, greenish grey ‘shale and slaty shale. Silty bands'in the shale are comm
The limzstone contains shells of Ostrea and the shales contain pockets and le
of inferior coal which has bzen mined on a smller scale near Jabba Khattak, Shal
and Bakhtai villages. At present, most of the pits are abandoned except the ¢
located near Jabba Khattak, The basc of this formation exposes 5 to 20 feet Ul
gritstonz of whitc to light grey colour, containing fragments of chert.

Mzissner and Master (1959) have described this formation in Dag section w
Lockhartia hunti, Nummulites spp., Radiolaria and Ostracoda are indenitificd ir
lim sstone, confirming 2 Lower Eocene age for i,

Murree Formation.
The Murree Formation, exposed in the western extrenity of the urea around

and Bakhtai villages, unconformably overlies the Bakhtai Formation. 1tisisocii:
folded and forms low and sharp ridges on the southern slope of the Cherat R:
It thins out eastwards and the last remnant of the Murrees is located in an er
exposurs in a n2la about a mile and half south of Palosai village.

The formation is composed of sandstone, siltstone and shale: the forme:
being dominant. The sandstonc is dark grey, brownish grey and in places pt
It is medium-:o very coarsc-grained and some times grades into gritstone or co
meratc. Theshale is predominantly purple or reddish brown which gives a ge

tone to the formation, ~ Calcite veining is a common feature.

The Murrec Formation was first distinguished at Murree in the Rawal
district by Wynne in 1873 who cilled it the Murree Scries and assigned it a Mi

age,

Jalioxi Formaiion,
The type sec'ion of this formation is located about & mile and half' sou

Jallozai vil!agc',_,in the upper rcaches of Bagh Khwar, where it unconfor:
overlies the mctasedimentary rocks. The other sections where this rormatior
~vamined in dctail are locatcd ncar Spinkbak, Ziartt Kaka Sahit and Dag villaj
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Three beds have been dlstmguzshed in the Jallozai Formation. . -The:Lower-bed
is white to light grey, sometimes brownish grey, rm:dmm-to very poarsc gramed
thin bedded, soft sandstone. Its th:ckncss ranges betWGen 10 and 25 fcet Con-
centration of light and dark components in different layers 1mparts the sandstone some
degree of banding. ‘Microscopic examination of this sandstone haq Tevealed the
following components: calcite (40-45 "/) orthoclase and sodlc plagnoclasc{12-18 FAR
Yithic fragments (18-21 %), quartz (15- 19,{,), musccvite 2r.d biotite” 6- 37) pyroxene

and hornblende (37%). On the basis of this Composmon the' rock is c]assﬂied
as calc-lithic arenite (Jan, 1968). i

The sandstone is conformably over!am by llghi yellow and yellomsh brown,
soft.friable shale—which at Jallozai section has got a thickness of about 10 feet. This
" bed is eroded away at most ofthe other sections except in a nala east of Jallozai village.
The shale appears to have been derived by the erosion of Bakhtai Formation which
is extensively developed to the south of this area. The top bed is loosely packed grit-
stone which shows thick development in a section across the nala about a milg and half
west of Dag village. The bulk of this material is derived from the Mu}r_ees__. The
sandstone bed is folded which appears to have been affected by the ‘:l’a_sI!'Himal'gyan
upheaval during the Lower Pleistocene period. ' ‘ ' -

Allovium,

The unconsolidated surficial deposits derived from the adjacent hills, cover the
foothill slope mantling the rock outcrops. Downstream, in the nalas, they form
terraces,at places more than 100 feet thick. They alsoform walley ﬁl]sint_!je lowlands
and fan material in front of the escarpments. Lenticular deposits o{gra}'e]s,_gpigbles,
sands and silts of fluvial origin are also extensively developed which point out to the
encroachment of the Kabul and the Indus riversin these areas. . Three ty pe'; ofalluvrt]
deposits can be identificd (Saif, 1970):

1 Fine sand and clayey matter which usually occurs at the base of the surface
deposits. It is between 10 to 25 feet thick and may be distinguished by its
moderate compaction.

2. Incoherent gravels, loosely packed and embedded in a sandy matrix. Red
staining due to leaching of iron is conspicuous. They also incorporate, at
places, thin lenses of fine clay.

3. Cemented gravels, hard and compact, and occuring in the form of large
lenses in red stained loose gravels.

IGNEOUS INTRUSIONS
Hydrothermal quartz veins and dolerite ‘sills are the igneous intrusions found

associated with the rocks of the Attock-Cherat Range. The dolerite sills are con-
fined to the Palacozoic metasedimentary rocks exposed along the northern face of the
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~'Cherat Range. They are not found in the Mesozoic and Tertiary rock format’
which is suggestive of the fact that their age is pre-Mesozoic. :

" Thesills are yellowish hroWn,‘medium-td ﬁ'ne-grained and are concordant t
structure. They are metamorpho_sé_d and partly or completely decomposed. M
ralogically, they are composed of plagioclase and augitic pyroxene with acce
~dron o}g, although alteration in many of them has prod uced various new min
: Th; rocks in thin sections usually display ophitic to sub-ophitic texture. Alter

has proceeded to different degrees in different samples. Some of the sampl¢

totally altered, while others are nearly fresh. 7 —ALNg

Plagioclase making about 45-50% of the rock is sodic labradorite oct
mostly as thin elongated grains. Partial alteration to clay and epidote is a co?
feature. A few of them appear to be zoned but in most cases the zoning, if
present, has been destroyed by alteration.

Augitic pyroxene,making about equal proportion of rock as plagioclase is ¢
less to pale pinkish and commonly surrounds plagioclase, partially or com¥
1It is generally altered to chlorite and rarely to fibrous green amphibole. Most
alteration is on the margins and along the fractures but in some samples they ar
pletely altered. Brown oxide (?after pyroxene) is also noted along the grain m

Iron oxide makes about 8 9, of the rocks. Muck of it is equidimensional b
is distinctly elongated or skeletal. It shows partial alteration to leucoxene a
and thus may be confidently identified as ilmenite although some may be ma
Brownish secondary iron oxide (or hydroxide) also occurs commonly along i
and around some Brain boundaries. Much of it is after primary ore but some
from pyroxenc. Minor quantities of quartz have been identificd in som«

sections.

In very altered samples, there is abundant epidote and chlorite, and min¢
material grown at the expense of plagioclase and pyroxene. Iron ore isagain
altered to leucoxene and brownish oxide. In one of such sections, part of the
mass is colourless in ordinary light but opaque under crossed poiars. This

to be igneous glass.
" The hydrothermal quartz veins are the youngest igneous intrusions

association with boththe Palacozoic and Mesozoic rock formations. They ar
H

filling the fractures and vary in thickness betwcen an inch to ten feel.
~_copper and antimony minerals are usually associated with these veins.

- " STRUCTURE
"~ The overall geometry of the major structures of the Attock-Cherat
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e ovew all gomaliy of majon @hluer. B ACRamge o .
apparent from the attached map and the cross sections. The main structural line

- runs east-wast, which corresponds to the general trend of the range. The rocks
generally dip to the north at angles varying between 25 and 70 degrees. Along the
southern front of the range, the dips are comparatively steeper. The predominant
cast-west strike gives way to northeast-southwest trends near Kund Rest House and
Mir Kalan, located on the northern and southern fronts pfthc range respectively.

. The Attock-Cherat Range records evidence of recurring orogeny that began
~.during the Upper Palaeozoic and continued intermittently until the last Himalayan
orogenic movement, which occurred somewhere between the Lower and the Middle
Pleistoczne. The effects of the Himalayan orogenies are very significant throughout
the area. '

D.R.C. Kemp: (pzrsonal communication) thought that the Attock-Cherat Range
might bz an eastern limb of the antiform structure of the Khyber mountains. The
core of thz southern part of this structure has been eroded away and is now occupied
by the Peshawar valley plain. The Attock-Cherat Range is structurally aligned, also,
withthe Hazara mountainsin the east. The trend of the outcreps and the strike of
the formations run parallel to one another in the two areas.

Two major thrust faults, striking east-west, run along the northern and southern
fronts of the Attock-Cherat Range. These have given rise to several ancillary faults
of smaller magnitude having similar trend. There are several other faults which
strike across the major thrusts; some of them are not easily recognisable because of
uniformlithology of the Attock Shale. The pattern of faulting hasimparted imbricate
structures which are conspicuous in several sections.

The northern thrust is the result of the overfolding of the southern limb of an anti-
clinal structure in ths m3tassdimzntary rocks, which’make up the northern face of the
Attock-Cherat Range. Folding in the mestascdimentary rocks appears to have
occurrad during pre-Mesozoic age.  Along the thrust-plane, an inverted sequence
of the metasedimentary rocks is exposed which unconformably rests upon the younger
Attock Shale of the Mid. Jurassic-Cretaceous -age.)

To confirm this thrust on the basis of minor structural features, a study was
conducied by Ashfak and Wakil (1969). The area selected for this study was loca-
ted in the eastern outcrops of the range on both the banks of the Indus. The main
emphasis was laid on the joint patterns of the two group of rocks on either side of the
thrust plane. The study helped to recognise three sets of joints, ‘out :of which, the
joints forming ENE set, were differentiated to be much older than the remainders.
They were common in the Manki Slate, thus suggesting not only an older age but

also pointing out to a distinct unconformity between. the Manki Slate and the
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yoangsr Attock Shale, which has been thrust over bv the former.

In the outcrops about two miles cést of Uch Khattak village near elévation
a distinct angular unconformity is marked between the métasg'di_nientary rocks
Palaeozoic age dipping towards east, and the Mesozoic-Tertiary rocks, consist
Attock Shale, Cherat Limz=stone and MSha!e, dipping towards west, Alo:
contact in a nala, the Cherat Limestone, with sqlieeZed shale, contains sca
coal pockets. This angular .unconformity had helped the author in isolati
matasedimentary suite of the Palaeozoic age from the rocks of the Mesozoic-Ti
ssquence, prior to the discovery of fossils in the former.

Another anticlinical structure in the Attock-Cherat Range occurs alo
southern face which involves the rocks of Mesozoic and Tertiary eras. The nc
Jimb of this structure, though involved in the thrust, is still visible, wherca
southern flank is eroded away and buried under the alluvium in the Nizampur
This thrust has bzen created as a result of gradually increasing pressure fr¢
north waich has pashad the Attock Shale over the young:r Cherat Limestonc
Pulacocene ag:. Taz latter in turn rests conformably on the Hissartang For

of the Cretaceous age.

The rocks oczupying the core of this eroded anticline are those of the D.
Formation of the Lower Jurassic.- Upper Triassic age — the oldest lithologir
in the Mssozoic-Tertiary sequence of the Attock-Cherat and probably the ¢
Kala Ci'tta Rang:s. Fizld relationship, particularly the involvement of
Limestone in the faultingindicates a post-Palaecocenc age of these thrust

The intsrmediate zone b.tween the two thrust faults is predominantly ¢
by a thick monotonous s=quence of Attock Shale, which, duc 1o their inco
nature. hasyiclded more than the surrounding arenaceous and calcarcous roc
result of the increasing pressure the shale were squeez:d and folded into a
trical isoclinc; with their axes generally dipping at angles between 20 to 70
towards the north. A few isolated and scattered outcrops of Cherat Limes
usually found capping the Attock Shalc with, usually; a thrust running a’

northern flank.

CONCLUSIONS
Oa the basis of this invastigation the author concludes that:

1. Thz Attock Slates are not undifferentiated and consist of thirteer
mappable lithological units. Of these, four belong to the Palacozoic, fo
Mesozoic and five are placed in the Tertiary. - '
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- 1 (T‘hé p:lite of the Attock-Cherat Range, w)uch -was previously considcred to be
«differentiated,(has been divided :into two parts, the Manki Slate and the Attock
ale; the former is placed in the Lower to Middle Silurian and the latter has been
signed a Middle J .arassw—Cretac«:ous age Their stratigraphic ¢ontrol is “based
the fossils. R e
3. Two types of gzosynclinal sediments are cncount_eréd in the Attock-Cherat
tnge. The older, rangesin age from Upper Ordovician to Middle or lower péﬂ of
= Uppar Silurian. Tas larger part of this sequence consists of. siatc, phyllitic slate
d phyllite, with interlayered silty and sandy bands. g

The younger geosyncline covered this area during the Triassic-Jurassic and the
Tim:nts represznt thick deposit of shale and slaty shale withintercalated siltstone
d greywacke. Theauthor b:lieves that thistype of sediment was deposited in deep-
osyncline and it truely represents flysch type sedimentation. The presence of
=ywacke and other characteristic depos:tional features like graded bedding, flute

t-ks and coavlute bxdding give support to this conclusions.

4. The Shahkotbala Formation is the oldest lithological unit. On the basis of
e fossils it has been assigned an Uppar O:dovician-Lower Silurian ag>. The base of
is formation is not exposed. No Precambrian rocks have been found in the

(tock-Cherat Range.

5. The contact of the Palacozoic mctasediments with the Mesozoic-Tertiary
cks is tectonic; the former unconformably rest upon the latter.

6. (The Manki Slate, which forms the northernmost outcrops of the Attock-
nerat Range. isseparated from the Nowshera reef outcrop by a wide belt of alluvium.
he Manki Slate apparently dips under the reef.

7. The dolerite sills are frequently recorded in the Palaeozoic formations
.poscd along the northern face of the A*tock-Cherat Range. Suchigneousintrusions
e totally absent from the young:r M:sozoic and Tertidary ssdiments. This is
go:stive of th: fact that th: ag: of th: dolerite sills is pre-Mesozoic, most likely
=rmian.

The hydrothermal quartz veins arc younger in age and intrudc both the
fesozoic and Tertiary formations. These veins contain sporadic showings of

itimony, coppzr and heamautite,

8. Five major structural elements have been recognised in the Attock-Cherat

ange, -
(a) Two major thrust faults, running in the east-west direction, cut the Attock-

Cherat Range along the northern and southern fronts.
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(b) Two major anticlinal folds skirt the northern and southern faces of th
' range involving the Palasozoic and Mesozoic-Tertiary rocks respectively

(c) Ths interm:diate zone shows the maximum development of incompeter:
Attock Shales which are squeezed and folded into tight assymmetrical isc
clinal folds with their axes dipping towards north.

N
9. ' The southern outcrops of the Attock-Cherat Range, skirting the Nizampt
valley and bzlonging to the Mesozoic-Tertiary eras, extend to the south and &
located in the adjacent Kala Chitta due probably to folding.

10. On the basis of the above observations the author recommends that ti
old names—the Attock Slate Series or ‘Undifferentiated Attock Group'—as sugges
ed by the Stratigraphic Committee of Pakistan at Rawalpindi in 1963, should 1
replaced by the more appropriate name ‘the Attock Group’. The recently assign
nam: ‘Attock Slate Group' is not acceptable because, besides slate, other rock typ
form important constituents of the serics.
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LOCATIONS

» Topo-S!

Attock - .. Lat.33°54' N, Long. 72° 14°E, 43 ¢/
Amiruh - .. Lat.30°50' N, Long. 72° I’E. 43¢/
Bakhtai .. .. Lat.33°5'N,, Long. 71° 53'E. 38 of
Cherat - .. Lat.33°49' 5" N., Lopg. 71°54'5 E. 380/

Darwazai Charpani .. Lat.30°50'N., . Long. 72°12’E. 43 ¢/.
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Warwazai .. Lat.30°49’'N., - .Long 72°14'E. .~ 43¢/l "
Dakhner Fort .. . Lat. 33° 51N, Long. 72° 1T°E. 43 ¢/5
Pag : ... Xat.-33°5I"N,, *°. “Long. TI°49’E. - . 38 0/13:
“Hissartang .. .. 1at.30°50'N., " Long. 72°10°E.” - 43¢/1 .
Jabba Khattak .. Lat. 33°54' N., Long. 71°48’E. 38 0/13
JFallozai .. Lat.33°55'N, ‘Lotig. 71° 51'E. 38 0/13
Jalala Sar. .. Lat'33°52'30” N, Long.71°SI'E 38 ofI3
Kund - .. ‘Lat.33°56'N., - Long 72°14'E. "~ 43¢/l
Manki Lat. 33° 57 N., Long. 71° 58’E. 38 o/13
_Mir Kalan__ Lat. 33° 49’ N Long. 71°5T'E." - 380/13
Nizampur - .. Lat. 33°47' N, Long 72° 2’E. 43¢/
Palosai > ... lat.33°53'N.,, . Long 7I°57'E. ~ 38013
Qamar Mela .. Lat.33°47' N, Long. 71° 49’E. 38 0/13
Raja Hodi Tunnel .. Lat.33°53'N, - Long. 72°13E. : 430/l
Rumia .. Lat.33°52°30''N.,, Long. 72°17°E. 43¢/5
Sangrobi GhUndar .. Lat.33°55 30" N., Long. 71° 50’E. 38 of13
Shahkotbala .. .. Lat.33°51'N,, Long. 71° 52'E. 38 0/13
Spin Khak .. - .. Lat.33°52'N, Long. 72° ' °E,
Shakhai i ..~ Lat.33°53'N,, Long. 71° 55'E. 38 0/13
Tangaru Lat. 38° 55' N4 Long. 72° 8'E. 43 o/1
Uch Khattak . Lat.33°54' N, Long. 71° 48°E. 38 o/13
Ziarat Kaka Sahib Lat. 33° 56’ N., Long. 72° 2 307E, 43 c/1
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Slate in Piran Nala,

i

Fig. 1. Ripple Marks in Mank

ri

The weathe:

Fig. 2.

ng product of the Attock shale.



Fig. 3. Khattak Limestone in a section about 2 miles
northwest of Khai_rabad village.

Fig. 4. A compressed pitching fcld in Khattak L’mestone near
Raja Hodi Tunnel about a mile southwest of Khairahad




Fig. 5. Jointing pattern in the Attock Shale near Attock Fort.

i village.

Fig. 6. Folding in the Attock Shale near Shakha



Fig. 7. Ripple marks in the Attock Shale near
Palosai village.

Fig. 8. Nodular texiure in Khattak Liimestone.



Fig. 9. Mega-fossils in Bakhtai Formation.

Fig. 10. Grooved features in Shahkotbala
Formation.





