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CHAPTER 4 
STRATIGRAPHY OF THE MARWAT-KHISOR RANGE 

4.1    SUMMARY   
The detailed stratigraphy of the Marwat-Khisor range has been studied in the vicinity of 

Saiyiduwali village located in the south-western end of the Khisor range (Figure 7.2). 

The exposed stratigraphy comprises of Cambrian to Triassic platform sediments in the 

Khisor Range which are unconformably overlain by Pliocene-Pleistocene fluvial 

sediments of Siwalik Group in the Marwat Range (Figure 4.1). The platform sediments 

become thicker and more complete from east to west in the Khisor Range.  

 

In the Saiyiduwali section, the base of stratigraphic succession is occupied by the rocks 

of Cambrian age that include Khewra Sandstone, Kussak Formation, Jutana Formation 

and Khisor Formation. The Khewra Sandstone consists of purplish-brown, thick-

bedded sandstone with coarse clay bands and concretionary layers in the upper part. 

The overlying Kussak Formation is a sandy and dolomitic unit that is rich in glauconite. 

The Jutana Formation is predominantly grey, massive dolomite and is overlain by the 

Khisor Formation that is predominantly gypsiferous marl interbedded with shale along 

with minor oil-impregnated gypsum and dolomite layers. Overlying the Cambrian rocks 

is a sequence of Permian rocks that consist of the Nilawahan and Zaluch Groups. The 

base of the Nilawahan Group begins at Tobra Formation which is a tillitic deposit. The 

overlying Warchha Formation contains sandstone, siltstone and silty shale. The 

Sardhai Formation consists of carbonaceous, silty shale with minor sandstone bands. 

The overlying Zaluch Group consists of mixed sandy and carbonate units in the lower 

Amb Formation and upper parts of the Chhidru Formation but a thick carbonate cliff-

forming unit i.e. Wargal Limestone, is present between these two. Brachiopods, 

crinoids, bryozoans, corals and other fossils are common in this group. The upper 20 m 

thick, gray, nodular marly limestone of the Wargal Limestone contains abundant 

brachiopods and other fossils and underlies the Chhidru Formation. Sandy limestone is 

common in the upper part of the Chhidru Formation. The contact between the Permian 

Chhidru Formation and the Triassic Mianwali Formation (Kathwai Member) of the Musa 

Khel Group is well exposed in the Saiyiduwali area. The basal Kathwai Member of the 

Mianwali Formation is sandy and dolomitic in the lower part but is glauconitic in the    
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 upper part. It is overlain by interbedded limestone and shale with subordinate siltstone 

of the Mittiwali Member, which is overlain by shale, limestone and the silty and sandy 

sequence of the Narmia Member. The Tredian Formation overlies the Mianwali 

Formation, which is silty in the lower part (Landa Member) and thick-bedded sandstone 

(Khatkiara Member) in the upper part. The Kingriali Formation consists of dolomitic 

marl and shale, and is unconformably overlain by the Siwalik Group rocks. The Musa 

Khel Group is well exposed in the west and extends upto north of Saiyiduwali but 

further eastwards it does not make its way to the surface. Jurassic in the west, Triassic 

in the center and Permian rocks in the east are unconformably overlain by the different 

formations of the Siwalik Group. These non-marine, time-transgressive molasse facies 

represent the erosional products of southward-advancing Himalayan thrust sheets. 

 

Chonai-1 well drilled in 1990 by Petro Canada in the southeastern part of the Bannu 

Basin (Figures 7.2, 7.6 and 8.1) up to Triassic Mianwali Formation with a total depth of 

3900 meters (Table 4.1). This is the deepest well drilled so far in the Bannu depression. 

Marwat-01 well drilled in 1970 by PPL in the central part of the Marwat Range (Figures 

7.2 & 7.6) represents the deepest penetration of the stratigraphic sequence upto Pre-

Cambrian Salt Range Formation (Table 4.2). A composite stratigraphic correlation 

(Figure 4.2) based on the wells drilled in the Trans-Indus ranges and adjacent areas 

shows thickness and facies variations from east to west.  
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TABLE 4.1. TECHNICAL WELL DATA OF CHONAI-01 
 

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

290

3215 100

2522 68

2880 51
2931

2484 28
NAMMAL EOCENE 2512 11

1885 577
KAMLIAL MIOCENE 2463 22

DHOK PATHAN PLIOCENE 415 498
NAGRI PLIOCENE 913 972

WELL NAME:  CHONAI-01 OPERATOR:  PETRO CANADA   DEPTH:  3900 METERS

LATITUDE:  32 29 59.31 LONGTITUDE:  70 57 19.18 WELL TYPE:  EXPLORATORY

STATUS:  ABANDONED PROVINCE: NWFP DRILLING YEAR:  1990

SR. NO. FORMATIONS FORMATION AGE TOP (METERS) THICKNESS 
(METERS)

EARLY TRIASSIC

PLIOCENE

MIDDLE JURASSIC

EARLY JURASSIC
LATE TRIASSIC

EALRY CRETCAEOUS

MIOCENE

EOCENE

PALEOCENE
EALRY CRETCAEOUS

3847

MIDDLE JURASSIC

53

415

285

105
375
52

0

MIDDLE TRIASSIC

PATALA

3315
3420
3795

LUMSHIWAL 2590

SHINAWARI

TREDIAN
MIANWALI

SOAN

SAMANA SUK

DATTA
KINGRIALI

CHICHALI

CHINJI

SAKESAR

 
 

 
       Source: Exploration Management System 
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TABLE 4.2. TECHNICAL WELL DATA OF MARWAT-01 
 

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

WELL NAME:     MARWAT-01 OPERATOR:    PPL   DEPTH:   2240.7 METERS

LATITUDE:        32 24 53 LONGTITUDE: 71 04 01.50 WELL TYPE: EXPLORATORY

STATUS:    ABANDONED PROVINCE:      NWFP DRILLING YEAR:  1970

SR. NO. FORMATIONS FORMATION AGE TOP 
(METERS)

THICKNESS 
(METERS)

LATE PERMIAN
EARLY PERMIAN

PRE-CAMBRIAN

EARLY PERMIAN
EARLY PERMIAN
EARLY PERMIAN

MIDDLE CAMBRIAN

MIDDLE TRIASSIC
EARLY TRIASSIC
LATE PERMIAN
LATE PERMIAN

MIOCENE-PLEISTOCENE
MIDDLE JURASSIC
EARLY JURASSIC

LATE TRIASSIC

155

227.7

133
58
22
53

86
151

1938
1960
2013

492
175

84
63

339
121
76

1600
1684
1747
1880

SALT RANGE

5
497

WARCHA

672
1011
1132
1208
1363
1449

BAGHANWALA

CHHIDRU
WARGAL

AMB
SARDHAI

SIWALIK
SAMANA SUK

DATTA
KINGRIALI
TREDIAN

MIANWALI

DANDOT
TOBRA

 
 
 

        Source: Exploration Management System 
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4.2 STRATIGRAPHIC SETTING 
The stratigraphic succession exposed in the Saiyiduwali section of Marwat-Khisor 

Range is represented by the following groups from base to top; 

h) Jhelum Group 

i) Nilawahan Group 

j) Zaluch Group 

k) Musa Khel Group 

l) Siwalik Group 

 

4.2.1 Jhelum Group 
The Jhelum Group is widely distributed in the Trans-Indus and Salt ranges. However, 

due to erosion prior to the deposition of Permian strata, the Jhelum Group is not found 

between Nammal and Kalabagh in the northwestern part of the Salt Range. The 

Jhelum Group is also not exposed in the Surghar Range. It is again exposed in the 

Khisor Range. 

  

In the Saiyiduwali section, the Jhelum Group comprises the following formations from 

base to top; 

1) Khewra Sandstone 
2) Kussak Formation 
3) Jutana Formation 
4) Khisor Formation 

 
4.2.1.1   Khewra Sandstone 
The Khewra Sandstone predominantly consists of purplish-brown, thick-bedded, fine to 

medium grained, well-sorted sandstone with sparse clay bands and concretionary 

layers in the upper part. Lower part of the formation consists of red, thin bedded 

mudstone and fine grained sandstone.  

 

Sedimentary structures in the lower part include trough and planar cross lamination, 

ripple marks and mud cracks. In the upper part planar cross bedding and trough cross 

bedding occasionally with bidirectional foresets are seen throughout the sequence. The 

formation is more than 70 m thick in the Saiyiduwali section. Its base is not exposed 

and its upper contact with the Kussak Formation is disconformable. Shah (1977) has 

reported the exposed thickness of the Khewra Sandstone in the Khisor Range as 60 

meters.  
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The persistent red color, the sedimentary structures and the absence of fossils point to 

a fluvial depositional environment. It must be noted that Schindewolf and Seilacher 

(1955) have described arthropod tracks that are compared with tracks of small 

Trilobites. If this is correct, along with the occurrence of minor amounts of glauconite 

grains, suggests the presence of marine tongues interbedded in the continental 

sediments. Based on the stratigraphic position and the occurrence of the above-

mentioned arthropod tracks, an early Cambrian age is assumed. 

 
4.2.1.2   Kussak Formation 
Kussak Formation consists of relatively soft, green grey and purple, glauconitic 

sandstone and shales. Often beds are formed by a homogenous, poorly sorted mixture 

of glauconitic sandstone and mudstone, probably due to bioturbation. The shale 

intervals are more commonly present in the upper part of the formation, along with a 

few thin dolomite beds. The formation conformably grades into the overlying Jutana 

Formation. The basal beds of the Kussak Formation are often conglomeratic and 

represent a sharp break with the underlying Khewra Formation.   

                                                                                                                                                           

The sediments of the Kussak Formation are thought to be the result of a marine 

transgression. The basal conglomerate represents an unconformity. The bioturbation, 

abundant presence of glauconite and the marine fauna which has been reported 

(Schindewolf and Seilacher, 1955) of the overlying sediments, point to a shallow 

marine environment of deposition.  The formation is 53m thick in the Saiyiduwali 

section. Shah (1977) has reported its thickness in the Khisor Range to be 55 meters.  

The age of the formation, based on paleontological information in the eastern part of 

the Salt Range, is late early Cambrian or early Middle Cambrian (Teichert, 1964).     

 

4.2.1.3   Jutana Formation 
The formation dominantly consists of medium to thick bedded light coloured dolomite 

and brown fine grained sandstone and shale. The dolomite occasionally shows 

stromatolitic laminations. The shale and sandstone are generally carbonaceous and 

often burrowed.  

The Jutana Formation is 87 m thick in the Saiyiduwali section. Shah (1977) has 

reported its thickness in the Khisor Range to be 50 meters.  

Its contact with the underlying Kussak Formation and the overlying Khisor Formation 

(equivalent to the Baghanwala Formation of the Salt Rage) are conformable. Its age is 
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late early Cambrian or early Middle Cambrian (Teichert, 1964). The formation is 

fossiliferous. Schindewolf and Seilacher (in Teichert, 1964) collected and described 

some fossils from the shale units in the middle part of the formation exposed in the 

eastern Salt Range, including Lingulella fuchsi, Botsfordia granutala, Redlichia noetlingi 

and gastropod.  

 

The Jutana Formation is reported to have been deposited in shallow marine conditions, 

with a variable clastic influx (Tectostrat, 1992).  

 
4.2.1.4   Khisor Formation 
The Khisor Formation has a limited areal extent and is encountered in the 

southwestern part of the Khisor Range. It occupies a similar stratigraphic position as 

the Baghanwala Formation. Its lower boundary is conformable and its upper boundary 

is unconformable underneath the Permian Tobra Formation. 

The Khisor Formation consists of gypsum dolomite and shale with minor amounts of silt 

and sandstone. These lithologies are often interbedded. The dolomite is distributed 

throughout the formation, but is pre-dominant in the upper part. It is light grey, 

microcrystalline, often laminated. At some locations, the dolomite has bituminous 

odour. The shales are grey green, often dolomitic and occasionally black and 

bituminous.   

 

The Saiyiduwali section exposed in the north of Saiyiduwali village in Khisor Range has 

been designated as type section of the formation. The Khisor Formation is 133 m thick 

in the Saiyiduwali section. The formation, which is devoid of fossils, is regarded as a 

lateral facies equivalent to the Baghanwala Formation (Salt Pseudomorph beds) of the 

Salt Range, having a similar stratigraphic position. It is therefore assumed to be of 

similar early Middle Cambrian age. The Khisor Formation is interpreted to have been 

deposited in an area of local depression, possibly coastal ponds, under evaporitic 

circumstances (Tectostrat, 1992).  
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4.2.2 Nilawahan Group 
The Nilawahan Group is generally exposed in the entire Trans-Indus and Salt ranges 

except in the eastern part of the Salt Range where this group is progressively eroded. 

In the western part of the Salt Range and the Surghar Range, the Nilawahan Group is 

not exposed. However, its presence in the sub-surface has been established by the 

stratigraphic sequence encountered in the Isa Khel-01 well. In the Khisor Range, this 

group is again exposed.  

The Nilawahan Group unconformably overlies the Jhelum Group, and is conformably 

overlain by the Zaluch Group.  

 

In the Saiyiduwali section, the Nilawahan Group comprises the following formations 

from base to top; 

1) Tobra Formation 
2) Warchha Sandstone 
3) Sardhai Formation 

 
 
4.2.2.1   Tobra Formation  
The Tobra Formation is composed of poorly sorted conglomerates in a clay and sand 

matrix (boulder beds) and poorly sorted sandstone. The clasts are of various types of 

igneous and metamorphic rocks, often polished and scratched, and of pebble to 

boulder size. The conglomerate beds often have an erosive base. In the Khisor Range, 

the Tobra Formation is slightly thicker and consists of diamictite, sandstone and 

boulder beds. It is 81 meters thick in the Saiyiduwali section of the Khisor Range. Shah 

(1977) has reported its thickness to be 67 meters from the Khisor Range. The Tobra 

Formation is deposited in a glacial or fluvio-glacial environment. In the western Salt 

Range and the Khisor Range a marine or estuarine influence could be present 

(Teichert, 1967). Based on palynological evidence an early Permian age is assigned to 

this formation.   

 
4.2.2.2   Warchha Sandstone 
This formation consists of red to brown colored friable, thick bedded and cross-bedded 

sandstone alternating with red to maroon color shale/clay and siltstone units with 

subordinate carbonate beds (Figure 4.3). The sandstone is medium to coarse grained. 

Often the matrix is slightly calcareous. In the Khisor Range, the formation contains less 

mudstone and the sandstone is generally coarse grained to gritty, whereas in the 
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central and eastern Salt Range the formation is built up of a more or less regular 

alternation of sandstone and mudstone units (Tectostrat, 1992).   

In the Saiyiduwali section of the Khisor Range, this formation directly overlies Tobra 

Formation and is overlain by Sardhai Formation with a transitional contact. Its thickness 

is 147 meters in the Saiyiduwali section of the Khisor Range. The formation is thought 

to have been deposited in a fluvial to floodplain environment of deposition (Tectostrat, 

1992).  No diagnostic fossils are known from this formation. Based on stratigraphic 

position, an early Permian age is inferred.  
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4.2.2.3   Sardhai Formation 
The Sardhai Formation consists of soft, blue-greenish, lavender colored clay with minor 

amounts of fine grained sandstone beds in the upper part and light brown, nodular 

carbonaceous beds in the middle part of the formation. In the Khisor Range, the 

formation consists of dark grey shales with thin flaggy fine grained sandstone and 

limestone beds (Figures 4.4 and 4.5). 

 

The formation is 36 meters thick in the Saiyiduwali section. Shah (1977) has reported 

its thickness from the Khisor Range to be 50 meters. The formation has conformable 

upper and lower boundaries.  

 

The formation is thought to have been deposited in a lacustrine environment 

(Tectostrat, 1992).  In the Khisor Range, the occurrence of Bryozoans and Brachiopods 

(Fatmi, 1973) from the limestone beds suggest a restricted marine environment of 

deposition. Based on the above mentioned fossils, an early Permian age is assigned to 

this formation.  
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4.2.3 Zaluch Group 
The Zaluch Group is exposed throughout large parts of the Trans-Indus and Salt 

ranges, although it tapers out in the eastern Salt range, where it is progressively eroded 

from west to east. This group conformably overlies the Nilawahan Group whereas its 

upper boundary with the overlying Musa Khel Group is terminated by a paraconformity.  

 

In the Saiyiduwali section of the Khisor Range, the Zaluch Group comprises the 

following formations from base to top; 

1) Amb Formation 
2) Wargal Limestone 
3) Chhidru Formation 

 
 
4.2.3.1   Amb Formation 
The Amb Formation is composed of medium to thick bedded calcareous sandstone, 

sandy limestone with few shale intervals (Figure 4.5). The sandstone is yellow to brown 

and fine to medium grained. The shales are dark grey and carbonaceous. In the 

Saiyiduwali section of the Khisor Range, the formation consists of relatively hard 

calcareous sandstone and sandy limestone with a thickness of 41 meters. Shah (1977) 

has reported its thickness from the Khisor Range to be 47 meters. The entire formation 

is fossiliferous.  

 

The fossil content and the mixture of clastic and carbonate lithologies indicate a shallow 

marine environment of deposition, with a fluctuating and decreasing clastic sediment 

input. Based on paleontological grounds, the Amb Formation is of early Permian 

(Artinskian) age. 
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4.2.3.2   Wargal Limestone 
The lithology of the Wargal limestone comprises dominantly of limestone. Near the 

base the limestone is sandy followed by a few meters thick interval of laminated 

dolomitic mudstone. It is 151 meters thick in the Saiyiduwali section of the Khisor 

Range. Shah (1977) has reported its thickness to be 174 meters from the Khisor 

Range.  

 
4.2.3.3   Chhidru Formation 
The formation at the base has a 6-13 meters thick shale unit of pale-yellowish grey to 

medium dark grey in colour. Overlying this shale unit are beds of calcareous sandstone 

with some sandy limestone. The top most part of the Chhidru Formation contains white 

sandstone with oscillation ripple marks. The sandstone is medium to fine grained. It is 

85 meters thick in the Saiyiduwali section of the Khisor Range. Shah (1977) has 

reported its total thickness to be 64 meters.  
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4.2.4 Musa Khel Group 
The Musa Khel Group is exposed throughout the Trans-Indus and Salt ranges with the 

exception of eastern Salt Range where erosion prior to deposition of the Baroch Group 

and subsequently prior to the deposition of the Makarwal Group has removed this 

group. In the Saiyiduwali section of the Khisor Range, total thickness of the group is 

336 meters. The Musa Khel Group comprises the following formations from base to 

top; 

1) Mianwali Formation 
2) Tredian Formation 
3) Kingriali Formation  

 

The detailed stratigraphic account of the Musa Khel Group has already been given in 

the “Stratigraphy of Surghar Range” in Chapter-3. However its brief account is 

presented below; 

4.2.4.1     Mianwali Formation (250-243 MA) 
The Mianwali Formation is exposed in the Surghar Range and entire Khisor Range and 

mainly consists of marl, limestone, sandstone, siltstone, and dolomite (Figures 4.6 and 

4.7). It is 127 m thick in the Saiyiduwali section and 118 m in the Paniala section of the 

Khisor Range (Alam et al, 2005 and Alam 2008).   

 

The Mianwali Formation consists of a sequence that is predominantly an alternation of 

grey to brown mudstone and fine grained sandstone and siltstone, with subordinate 

shales and carbonate beds. These beds are mostly thin to medium bedded with an 

occasional thick limestone bed.  

 

Age assigned to the formation is Early Triassic (Kummel, 1966). The lower contact of 

the formation with the Chhidru Formation of Late Permian age is marked by a 

paraconformity, whereas its upper contact with the overlying Tredian Formation is 

sharp and well defined.  
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4.2.4.2   Tredian Formation (Anisian-Ladinian, 243-231 MA)  

The Tredian Formation is built up of brownish to white or banded, multicolored thick 

bedded sandstone. At some places in the middle and upper part, mudstone intervals 

are also reported. In the western part of the Salt Range and in the Khisor Range 

dolomite beds are developed in the upper part of the formation. Furthermore, in the 

Khisor Range, the formation contains no or only very minor amounts of mudstone. The 

Tredian Formation conformably overlies the Mianwali Formation and is conformably 

overlain by the Kingriali Formation.  The total thickness of the Tredian Formation 

is 46 m in the Saiyiduwali section and 60 m in the Paniala section of the Khisor Range 

(Alam et al, 2005 and Alam 2008).   No fossils are reported to have been collected from 

the Tredian Formation. Based on stratigraphic position and on palynological studies by 

Balme (1970), a Middle Triassic age is inferred.  

 

4.2.4.3   Kingriali Formation (Carnian-Rhaetian, 231-213 MA) 
The Kingriali Formation (Figure 4.8) is well-developed in the Trans-Indus ranges and in 

the western part of the Salt Range. It is divisible into two members, a lower Doya and 

an upper Vanjari according to the subdivision proposed for the formation in the Surghar 

Range (Fatmi et al., 1972) as already mentioned in detail in the “Stratigraphy of 

Surghar Range” in the previous chapter. 

 

 
 Figure 4.8.  A view of the oil-stained Kingriali Dolomite near Kundal oil seep in the 

Khisor Range. 
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4.2.5 Siwalik Group 
Marwat Range and Bhittani Range is entirely composed of the Siwalik Group rocks of 

Pliocene-Pleistocene age exposed immediately to the south of Bannu Basin, 

outcropping in the form of broad anticlines known as Marwat Anticline to the southeast 

and Bhittani Anticline to the southwest in the Marwat and Pezu-Bhittani ranges 

respectively. The Siwalik Group rocks represent the development of a terrestrial 

foreland basin that contained generally south-flowing fluvial systems, including the 

Paleo-Indus River. 

 

The term “Siwalik” was first used by Meddlicot (1868) for the upper part of the “sub-

Himalayan system” of the Siwalik and Simla hills of India. Later on Oldham (1893) and 

Holland et al. (1913) used the terms “Siwalik Series” and “Siwalik System”. The 

Stratigraphic Committee of Pakistan, following Danilchik and Shah (1967) established 

the Siwalik Group for the “Siwalik Series/System”. The group is mainly composed of 

alternating beds of sandstone and argillaceous material. These were deposited in the 

riverine belt between the sub-Himalayan hills and the Arabian Sea where a vast pile of 

fresh-water sediments had started accumulating since the Miocene epoch (Pascoe, 

1963). The group, as a whole, consists of sediments of clastic origin of molasse type. In 

the Marwat Range, the lithology typically consists of thick sandstone with minor clay 

(Nagri Formation). This is succeeded by a cyclic alternation of clay and sandstone 

(Dhok Pathan Formation), followed by a conglomerate, sandstone and clay sequence 

(Soan Formation) in the upper part (Figure 4.9). However, in the Pezu-Bhittani Range, 

the lithology of the Siwalik Group near the base is represented by red clay with 

subordinate sandstone of the Chinji Formation. 
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Figure 4.9. Columnar Section of the Siwalik Group rocks mapped in the Marwat 
Range after (Alam et al, 2005 and Alam 2008). 
 

 
4.2.5.1   Nagri Formation 
In the study area the Nagri Formation consists of sandstone with subordinate clay and 

conglomerate. The sandstone is greenish gray, medium to coarse grained and cross-

bedded (Figure 4.10). In places, the sandstone is bluish gray, calcareous and 

moderately to poorly cemented. The clay with variable proportion from section to 

section is sandy or silty, chocolate brown or reddish gray and pale orange. The 

conglomerate beds consist of pebbles of igneous rocks and Eocene limestone. 

Thickness of the formation is 890 m in the Marwat Range (Alam et al, 2005 and Alam 

2008). The upper contact with the Dhok Pathan Formation is transitional whereas the 

lower contact with the Kingriali formations of Triassic age in the Saiyiduwali section of 

the Khisor Range is unconformable. The Hunting Survey Corporation (1961) 

considered the age of the formation as Pliocene and believed that the lower beds may 

extend into Late Miocene. The age assigned to the formation in the Kohat-Potwar 

Province is early Pliocene (Pontian), on the basis of vertebrate fossils collected from 

the formation.  
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4.2.5.2   Dhok Pathan Formation 
Cotter (1933) introduced the name “Dhok Pathan Formation” which was adopted as 

such by the Stratigraphic Committee of Pakistan for application in the Kohat-Potwar 

Province. 

 In the study area, the Dhok Pathan Formation is typically represented by monotonous 

cyclic alternations of sandstone and clay beds. The sandstone is commonly grey, light 

grey, gleaming white or reddish brown and occasionally brownish grey, greenish grey, 

thick bedded, calcareous, moderately cemented, soft and cross-bedded. The clay is 

orange, brown, dull red or reddish brown and occasionally rusty orange, greenish 

yellow, yellowish grey or chocolate colored, calcareous and sandy. Minor intercalations 

of yellowish brown siltstone are common. Conglomerate in the form of lenses and 

layers are characteristic features of the upper part. The formation is 189 m thick in the 

Marwat Range (Alam et al, 2005 and Alam 2008). The formation has transitional 

contact with the underlying Nagri Formation. The upper contact with the Soan 

Formation is disconformable. The fauna indicates an Early to Middle Pliocene age.  
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4.2.5.3   Soan Formation  
The Soan Formation consists essentially of compact, massive conglomerate with 

subordinate interbeds of multicolored sandstone, siltstone and clay. The proportion of 

different rock type varies within short distances. The conglomerate consists of a variety 

of pebbles and boulders of different sizes. The conglomerate is massive and consists 

mainly of pebbles and boulders of limestone, quartzite, porphyritic rocks, sandstone, 

gneiss, schist, diabase, etc. The pebbles and boulders range in size from 5 cm to 30 

centimeters. Claystone and sandstone are commonly intercalated. The claystone is 

orange, brown, pale pinkish to red and soft. The sandstone is grey, greenish grey, 

coarse grained and soft. Thickness of the formation is about 141 meters in the Marwat 

Range (Alam et al, 2005 and Alam 2008). The formation is underlain by the Dhok 

Pathan Formation with an apparent disconformity which is marked by sharp coarsening 

of clastics and by the appearance of massive and densely packed conglomerate. The 

formation is poorly fossiliferous. The preserved fauna indicates Late Pliocene to early 

Pleistocene age for the formation, (Pascoe, 1963; & Kravetchenko, 1964).                               
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4.3 STRATIGRAPHY OF THE SHEIKH BUDIN HILLS 
The Sheikh Budin Hills expose oldest rocks belonging to Zaluch Group of early to 

late Permian age. The Zaluch Group rocks are overlain by Musa Khel Group 

represented by Mianwali Formation and Kingriali Dolomite in the Sheikh Budin Hills. 

Unlike Khisor Range, the Triassic rocks in Sheikh Budin Hills are overlain by Jurassic 

Datta and Samana Suk formations which are in turn overlain by Chichali and 

Lumshiwal formations of Cretaceous age. The Siwalik rocks overlie the Cretaceous 

strata. Rocks belonging to both Zaluch Group and Musa Khel Group are not well 

developed in the Sheikh Budin Hills as in other parts of the Khisor Range. However, 

Jurassic rocks are well developed overhere. Datta Formation consists of sandstone 

and subordinate amounts of varicolored siltstone and claystone beds (Figure 4.11). The 

sandstone is thin to thick-bedded, fine to coarse-grained. Its color is white, purple, 

green and brown. Pure white sandstone is quarried at Sheikh Budin for making glass. 

Datta Formation generally forms slopes. USGS (1973) has reported its thickness to be 

448 meters in the southeastern part of Sheikh Budin Hills. The Samana Suk Formation 

consists of limestone which is brown and grey in color, thin and thick-bedded and 

crystalline, with abundant reported ammonite, coral and gastropods fossils.  The 

limestone of the Samana Suk Formation forms ridges and steep cliffs. USGS (1973) 

has reported its thickness to be 314 meters in the southeastern part of Sheikh Budin 

Hills. 

 

The undifferentiated Cretaceous rocks are represented by sandstone in the upper part 

and claystone/siltstone in the lower part. The sandstone is brown and grey in color. The 

claystone/siltstone is dark grey, glauconitic and contains belemnites. The Cretaceous 

rocks are forming slopes.  USGS (1973) has reported its thickness to be 88 meters in 

the eastern part of Sheikh Budin Hills. No Paleocene and Eocene strata is reported 

from Sheikh Budin Hills and the Siwalik rocks are directly lying over the Cretaceous 

rocks. 
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4.4 STRATIGRAPHIC ANALYSIS 
Deep exploratory wells, including the Isa Khel-1 (Table 3.1), Chonai-1 (Table 4.1), 

Marwat-1 (Table 4.2) and Pezu-1 (Table 4.3) drilled in the Trans-Indus Ranges and 

Kundian-1 well drilled in the Mianwali re-entrant (Figure 4.2) provide significant 

database for regional stratigraphic correlation in the east west direction showing facies 

and thickness variations. The Pezu-1 well drilled on the Pezu structure in the Pezu-

Bhittani Range penetrated 623 meters of Siwalik strata, 155 meters of 

Paleocene/Eocene strata, 629 meters of Cretaceous and 810.5 meters of Jurassic 

rocks. The Marwat-1 well drilled on the Marwat Anticline penetrated 492 meters of 

Siwaliks with no Eocene to Cretaceous strata. Then it penetrated 508 meters of 

Jurassic, 352 meters of Triassic, 597 meters of Permian and 280.7 meters of Cambrian 

strata. The Chonai-1 well drilled in the southeastern part of Bannu Basin penetrated 

2484 meters of Siwalik, 106 meters of Paleocene/Eocene, 340.5 meters of Cretaceous, 

489.5 meters of Jurassic and 480 meters of Triassic strata. The Isa Khel-1 well 

penetrated 2810 meters Siwalik, 476 meters Jurassic, 306 meters Triassic, 620 meters 
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Permian and 465 meters thick Cambrian strata with no Eocene to late Jurassic rocks. 

The Kundian-1 well penetrated 1417 meters thick Siwalik strata, 542 meters thick 

Permian and 201 meters thick Cambrian strata with no Eocene to Triassic rocks due to 

truncation or stratigraphic pinch-out towards the east.  

 

The regional east west stratigraphic well correlation (Figure 4.2) depicts that Siwalik 

rocks show their maximum thickness in the Bannu Basin and adjoining area as 

demonstrated by Isa Khel-1 and Chonai-1 wells and show tapering effects both to the 

east and west as shown by Kundian-1 and Pezu-1 wells drilled in the Mianwali re-

entrant and Pezu-Bhittani Range respectively. The Eocene and Paleocene strata was 

encountered in Pezu-1 (155 M thick) and Chonai-1 (106 M thick) only. It was not 

encountered in Marwat-1 well falling between Chonai-1 and Pezu-1 wells. Since the 

Marwat structure is highly uplifted and possible erosion of Eocene, Paleocene and 

Cretaceous strata before the deposition of the Siwalik rocks could be one of the 

reasons for their absence. Further to the east, Eocene and Paleocene strata have not 

been encountered in Isa Khel-1 and Kundian-1 wells. Thick Cretaceous strata 

encountered at Pezu-1 well in the west is showing decrease in thickness towards the 

east. At Chonai-1, thickness of Cretaceous rocks is considerably decreased. Further to 

the east from Chonai-1, these rocks are not encountered at Marwat-1 well (due to high 

uplift/erosion of the Marwat Range as mentioned earlier), Isa Khel-1 and Kundian-1 

wells. The Jurassic rocks also follow this general eastward truncation trend as shown 

by their drilling thickness data in the above-mentioned wells. These rocks have shown 

maximum thickness at Pezu-1 well in the west and then toward the east, Jurassic rocks 

have shown decrease in their thickness. Subsequently, this thickness has been 

maintained between Chonai-1, Marwat-1 and Isa Khel-1 wells. However, further to the 

east, Jurassic rocks have not been encountered at Kundian-1 well. The Triassic rocks 

also pinch-out towards the east. Their maximum thickness was encountered at Chonai-

1 well and then their thickness has decreased eastward between Marwat-1 and Isa 

Khel-1 wells as evident from the well correlation (Figure 4.2). Further to the east at 

Kundian-1 well, Triassic rocks have not been encountered. The Permian strata have 

also demonstrated eastward pinch-out trend which is clear from their drilled 

thicknesses at Marwat-1, Isa Khel-1 and Kundian-1 wells. The Cambrian strata is not 

an exception to this general eastward truncation or decrease in stratigraphic 
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thicknesses. This is evident from their thickness encountered at Isa Khel-1 and 

Kundian-1 wells.    

 

TABLE 4.3. TECHNICAL WELL DATA OF PEZU-01 
 

1

2

8
9
11
12
13

SIWALIKS

SAMANA SUK

DATTA

MUGHALKOT

2057

LUMSHIWAL 992

SHINAWARI

623

306

165.5

5MIOCENE-PLIOCENE-
PLEISTOCENE

MIDDLE JURASSIC

EARLY JURASSIC

CRETCAEOUS
EALRY CRETCAEOUS

MIDDLE JURASSIC

STATUS:  ABANDONED PROVINCE: NWFP DRILLING YEAR:  1968-69

SR. NO. FORMATIONS FORMATION AGE TOP (METERS) THICKNESS 
(METERS)

WELL NAME:  PEZU-01 OPERATOR:  PPL   DEPTH:  2222.5 METERS

LATITUDE:  32 26 04.50 LONGTITUDE:  70 36 25.50 WELL TYPE:  EXPLORATORY

SAKESAR-
LOKHART- EOCENE-PALEOCENE 623 155

420

1718 339

783 209

1412

 
       Note: For location of Pezu-1 well, see Figure 8.1. 

 
       Source: Exploration Management System 

 

 

 

 

 

 

 

 

 

 

 


