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Pleistocene (?) and Holocene

Pliocene and Pleistocene (?)

Pliocene

Middle and upper (?) Eocene
A

Siwalik Group

Tdz, Drazinda Shale Member.

MINISTRY OF INDUSTRIES AND NATURAL RESOURCES
GEOLOGICAL SURVEY OF PAKISTAN

Alluvium and eolian deposits

Qal, unconsolidated surficial deposits. Includes gravel, sand,

and silt in streambeds of rivers flowing toward the Indus and
Kurram Rivers. Boulder and gravel deposits are restricted
mostly to streams in hill areas and generally do not extend
more than a few miles into the Indus or Bannu Plains.

Qd, deposits of windblown sand and silt, irregularly distrib-

uted as dunes, commonly stabilized,mostly in areas west and
south of Shaikh Budin and east of the Kurram River

Qt,

Younger terrace deposits
Terrace deposits of the Indus and Bamnu Plains; include
terraces in southeastern part of quadrangle along west bank
of Indus River and adjacent to streams flowing to Indus and
Kurram Rivers. Generally similar to adjacent deposits of
alluvium (Qal), but 5 to 15 feet higher

Qpe Qbf Qsl

Piedmont deposits, boulder fans, slump deposits,
pediment deposits, and scree

Qpe, piedmont deposits. Include sand, silt, clay, and loam
deposited in interstream areas of Indus and Bannu Plains.

Qbf, boulder fans. Mostly boulders and cobbl hich diminish
in size and number toward lower edge of deposit; unconsoli-
dated or weakly cemented

Qsl, slump deposits. Locally derived material transported by
landslides

Qpd, pediment deposits. Include gravel and boulders on
sloping plains between mountain ridges and adjacent valleys;
particularly extensive along north flank of Khisor Range east
of Paniala, where deposits are cut by several recent, east-
trending reverse faults

Qsc, scree. Locally derived boulders, cobbles, and soil, generally

unconsolidated. In some places includes contiguous deposits
of scree, alluvium, boulder fans, and terraces, too small to be
mapped separately

Older terrace deposits

Terrace deposits of hill regions in North and South Waziristan

Agencies and adjacent areas; similar to adjacent Qal, but
strongly cemented in places, particularly at higher altitudes,
representing an older surface now being incised. Some younger
terrace deposits near present stream levels may be contempo-
raneous with terraces of Indus and Bannu Plains (Qtj)

UNCONFORMITY(?)

WAZIRISTAN-SULAIMAN RANGE AREA

QTcd

Chaudhwan Formation

Conglomerate, hard, massive, consisting of rounded boulders,

cobbles, and pebbles of limestone, quartzite, and sandstone;
matriz medium- and coarse-grained sandstone. Includes sand-
stone, brownish-gray, medium- to coarse-grained, crossbedded,
and brown silty clay; more common in lower 1,600 feet. Contact
with overlying surficial deposits of Indus and Bannu Plains
commonly indistinct; lower contact gradational and arbitrary,
particularly in area near Khirgi and Girni Posts. Forms
steep, commonly impassable, ridges and cliffs. Thickness 5,940
feet in Gumal Pass. Formation is equivalent to the Dhok
Pathan Formation (Meissner and others, 1973) in the
southwestern part of the Parachinar quadrangle. Lower part
of the Chaudhwan Formation may be equivalent to the upper
part of the Nagri Formation as mapped in the Bhittanni Range

Tl

Litra Formation

Claystone, brown, silty, particularly in upper part; includes
sandstone, brown, gray, mostly medium-grained, subangular
and subrounded, thin- and thick-bedded; commonly massive
and crossbedded with scattered pebbles; some burrows and
ripple marks. Conglomerate beds 8 to 20 feet thick in upper
part of formation in Gumal Pass, more common and thicker
near Khirgi Post. Lower part north of Jandola contains
reddish-brown siltstone. Sandstone at base in Gumal Pass
is 300 feet thick, brownish gray, massive, medium and coarse
grained, strongly crossbedded, conglomeratic. Predominant
clay and silt content of formation in Gumal Pass and near
Jandola contrasts with massive crossbedded sandstone in type
section in Litra Nala. Contact with Vihowa Formation
transitional; contact with Kirther Formation and Ghazij shale
disconformable and sharp. Forms ridges and cliffs. Thick-
ness 5,408 feet in Gumal Pass. The upper partof Litra For-
mation is equivalent to the Nagri Formation in the south-
western part of the Parachinar quadrangle (Meissner and
others, 1973); similarly, the lower part is equivalent to the
Kamlial and Chingi Formations in the Parachinar quadrangle
as mapped by Meissner and others (1973)

Vihowa Formation

Sandstone, brown and gray, thin- and thick-bedded, medium-
and coarse-grained, subangular; includes sandy siltstone and
claystone, red and brownish-red. Forms slopes. Aerial
photographs suggest that the formation wedges out about 1.7
miles southeast of Nili Kach. Contact with Drazinda Shale
Member disconformable and sharp. Estimated thickness less
than 500 feet. The Chitarwata Formation, which underlies
the Vihowa Formation farther south, is not recognized as a
mappable unit in the Bannu quadrangle

DISCONFORMITY

Kirthar Formation

Claystone, dark-brown and
greenish-gray; coal and sulfurous zome 2 to 3 feet thick near
top in Gumal Pass-Sheranna Nala area; generally fossilifer-
ous, containing abundant Foraminifera, lamellibranchs,
Bryozoa, and echinoids; fossiliferous marl beds in upper part
of formation. Sandstone marker bed in middle of formation
persistent in Gumal Pass area and southward into Dera
Ismail Khan quadrangle; northwest of Nili Kach, sandstone
is greenish gray, fine graimed, calcareous, thick bedded to
massive, weakly crossbedded, and about 30 feet thick. Lower
contact conformable and sharp. Forms slopes and valleys.
Thickness 1,837 feet mortheast of Nili Kach; 175 feet northwest
of Jandola along road to Razmak; less than 40 feet west of hill
2534 morth of Jandola. Study of aerial photographs suggests
that unit wedges out along Spina Ghora ridge in South
Waziristan

Tp, Pir Koh Limestone Member. Limestone, grayish-brown,

fine-grained, mostly thin regular beds, argillaceous; weathers
white; contains abundant Foraminifera. Northeast of Nili
Kach, subordinate beds of soft shaly limestone, a few inches
thick near top to as much as 1 foot thick near base. Greenish-
gray calcareous claystone, 6 feet thick, near base; limestone
at base, 6 feet thick, irregularly bedded. Lower contact
transitional. Forms persistent conspicuous ridge in Gumal
Pass area and throughout eastern foothills of Sulaiman Range.
Thickness 40 feet northeast of Nili Kach, about 33 feet north-
west of Jandola along road to Razmak. Unit includes
Drazinda Shale Member north of Tank Zam. Study of aerial
photographs suggests the unit wedges out along Spina Ghora
ridge in South Waziristan

QUATERNARY

v
TERTIARY AND QUATERNARY(?)
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TERTIARY

Middle and wupper (?) Eocene

Lower Eocene

Pleistocene

Siwalik Group

Tdm, Domanda Shale Member. Claystone, gray and greenish-
gray, soft; contains Foraminifera. In upper 150 feet north-
east of Nili Kach, includes subordinate calcareous sandstone
gray and brown, commonly massive or thick-bedded, fine- to

dium-grained, r ded; beds as much as 18 feet thick near
top. Irregularly bedded sandstone near top contains gastro-
pods as much as 10 inches long, abundant lamellibranchs, and
oysters. Subordinate thin-bedded marl and siltstone through-
out formation. Lower 30 feet includes hard thin-bedded
grayish-brown limestone that weathers light brown and hard
siltstone, gray and thin-bedded; these beds alternate with soft
shaly gray siltstone in beds as much as 3 feet thick. Lime-
stone more common toward base. Lower contact tramsitional.
Forms slopes and valleys. Thickness 681 feet northeast of
Nili Kach, 507 feet morthwest of Jandola along road to
Razmak. Study of aerial photographs suggests that unit
wedges out along Spina Ghora ridge in South Waziristan

Tdp, Drazinda Shale Member, Pir Koh Limestone Member, and
Domanda Shale Member, undifferentiated. Combined thick-
mess is 220 feet in Chaplai Ozha Nala. Includes Habib Rahi
Limestone Member in Chaplai Ozha Nala

Th, Habib Rahi Limestone Member. Limestone in upper 125
feet morth of Nili Kach, grayish-brown, hard, dense, beds 3
to 12 inches thick, weathers light brown or white; alternates
with soft shaly brown limestone and calcareous siltstone in
beds 3 to 18 inches thick; both hard and soft beds thicker near
base; lower 30 feet consists of hard argillaceous limestone,
lig ht-brown, massive, contains abundant Assilina. Contact
with Baska Shale in South Waziristan and with Ghazij Shale
im North Waziristan transitional. Forms persistent ridge
providing excellent marker formation in field and on aerial
photographs; study of photographs of Spina Ghora ridge
suggests that unit forms unbroken outcrop between Jandola
area and Shinki Post in North Waziristan. Near Shinki
Post, upper unit is 90-foot-thick limestone, gray, generally
massive and rubbly, bedded near base, weathers brown, con-
tains Alveolina; lower unit is 49-foot-thick limestone, brown,
massive, contains Alveolina and rare Assilina. Thickness 157
feet north of Nili Kach, 181 feet northwest of Jandola along
road to Razmak, more than 161 feet in Chaplai Ozha Nala,
139 feet mear Shinki Post. Unit is absent on the southeast
limb of the syncline east of Mir Ali. The Habib Rahi Lime-
stone Member has been designated as the upper member of
the Kohat Formation in the Parachinar quadrangle to the
north. The northern boundary of the Bannu quadrangle, lat
33°, is arbitrarily selected as the boundary between these two

terminology systems

Baska Shale
Claystone, green and gray, calcareous; limestone, gray, thin-
bedded, argillaceous; contains Foraminifera in middle part
northwest of Jandola. Green and maroon clay in lower part;
gypsum bed, 2 feet thick, at or near base. Lower contact
poorly exposed but believed to be transitional. Forms slope.
Thickness 160 feet northwest of Jandola along road to Razmak.
Formation not mappable on aerial photographs north of Shuza

Nala

Ghazij Shale

Claystone, greenish-gray and red, soft; calcareous near top, silty
in places; weathers green; subordinate thin-bedded sandstone
throughout unit northwest of Jandola. Somewhat gypsiferous
and carbonaceous near Madanna Kach fault. Coal bed, 8
inches thick about 1.5 miles northwest of Kotkai. Forms slope.
Lower contact not observed. Preliminary paleontological evi-
dence suggests formation may be absent between Biche Kashkai
and Kot Tiwana. Thickness probably exceeds 2,360 feet (inter-
preted from S. M. Ahmed, unpub. data, Pakistan Geol. Survey,
Natl. Strat. Library ref. No.278, 1960 ), northwest of Jandola
and east of the Madanna Kach fault.! North of the Tochi
River, the Ghazij Shale is believed to be equivalent to the Pan-
oba Shale as mapped by Meissner and others(1973) in the
Parachinar quadrangle

Sedimentary rocks
Kpm, Pab Sandstone and Mughal Kot Formation, undifferen-

tiated. Claystone and siltstone, gray, green, and maroon;
commonly calcareous; ferruginous and gypsiferous in places.
Includes subordinate amounts of limestone, gray, thin-bedded,
argillaceous; sandstone, gray, thin-bedded, calcareous; and
thick zones of hard sandstone, gray and greenish-brown, thick-
bedded, fine-to coarse-grained. Thickness 13,600 feet in Mar-
ghaband and Ahnai Tangi areas, probably excessive because
of repetition of beds; may include Ghazij Shale in places. Li-
thology and thickness interpreted from S. M. Ahmed (unpub.
data, Pakistan Geol. Survey, Natl. Strat. Library, ref. Nos.
278, 279, 1960)

Kps, Parh Limestone and Sembar Formation, undifferentiated.

Limestone, light-gray, thin- to thick-bedded, argillaceous, hard;
weathers tan. Shale, gray and greenish-gray, fissile, com-
monly calcareous, glauconitic near base; includes ferruginous
and micaceous siltstone. Thickness 4,230 feet in Ahnai Tangs
area probably excessive because of repetition of beds by folding
and faulting. Lithology and thickness interpreted from S. M.
Ahmed (unpub. data, Pakistan® Geol. Survey, Natl. Strat.
Library, ref. No. 279, 1960)

K, rocks-of Cretaceous age, undifferentiated May be equivalent

to Kurram Formation ( Meissner and others, 1973) in the
Parachinar quadrangle

KJ, rocks of Cretaceous and Jurassic age, undifferentiated
J, rocks of Jurassic age, undifferentiated. Shale, gray, green,

and red, soft; commonly calcareous, silty, micaceous in places.
Include subordinate amounts of limestone, gray, thin- and thick-
bedded, hard, argillaceous, oolitic in places; hard massive
limestone-pebble conglomerate near base. Thickness exceeds
3,680 feet in Ahnai Tangi area. Lithology and thickness inter-
preted from S. M. Ahmed (unpub. data, Pakistan Geol. Sur-
vey, Natl. Strat. Library ref. No.279, 1960)

KHISOR-BHITTANNI-MARWAT RANGES AREA

Malagan Formation

Sandstone, near Bain Pass, brown, medium- to coarse-grained,
commonly subangular, thick irregularly bedded to massive,
some crossbedding, silty; tains abundant scattered pebbles,
pebble- and  cobbl, glomerate strimgers, and organogenic
burrows,; sandstone in middle part is brown and gray, thin
bedded,and massive. Generally forms low ridges; northwest
of Khairu Khel forms a well-defined cliff. Contact with over-
lying surficial deposits of Indus and B Plains co ly
indistinct and probably unconformable. Lower contact tran-
sitional where measured in Bain Pass; study of aerial photo-
graphs of area north of Rod Nala suggests formation uncon-
Sformably overlies Dhok Pathan Formation and Nagri Forma-
tion with promounced angularity. Thickness 402 feet onm
northeast limb of Marwat Kundi anticline near Bain Pass,
thickens and becomes predominantly conglomeratic to north-
west, Morris (1938, p. 406) measured about 2,200 feet on
southern limb. Formation thins to southeast and is absent
or mot recognizable in the southern part of Marwat Range.
Equivalent to upper part of the Chaudhwan Formation in
Waziristan. Mapped with Chaudhwan Formation northeast
of Maruf Khel

Qdp

Dhok Pathan Formation

Claystone, brown, and subordinate sandstone, brown, thin- to
thick-bedded and massive, crossbedded, mostly medium-grained
and subrounded. Includes subordinate amounts of fine-grained
sandstone and brown siltstone. Some conglomerate stringers
near top along east limb of Marwat Kundi anticline; abun-
dant pebbles and cobbles in scree in middle part. Crossbeds
in lower part suggest an easterly or northeasterly direction
of sediment transport. Forms slopes and low ridges. Lower
contact conformable and sharp. Thickness 1,326 feet in north-
east limb of Marwat Kundi anticline mear Bain Pass;
Morris (1938, p. 405) measured 2,550 feet in southeast limb.
Formation may be equivalent to part of the Chaudhwan
Formation in Waziristan

TERTIARY

JURASSIC AND CRETACEOUS

QUATERNARY

E X P L A N A T I O N

Pleistocene

Pliocene

Middle (?) and Upper Jurassic

Lower and Mdle (?) Jurassic

Siwalik Group

,Qn

Nagri Formation
Sandstone, gray, thick-bedded and massive, crossbedded, mostly
medium-grained, subangular and subrounded, commonly
contains scattered pebbles; weathers brown. Includes clay-
stone, brown, silty, alternating with fine-grained thin-bedded
sandstone and brown siltstone; claystone and siltstone zones
range in thickness from 30 to 80 feet and as much as 425 feet
near top of formation. In Bain Pass area, sandstone crops
out in zones 20 to 60 feet thick; crossbeds in upper part suggest
easterly direction of sediment transport; study of aerial
photographs suggests that upper beds become more conglom-
eratic northwest and west toward Waziristan. In middle part,
claystone contains secondary selenite in places;, some sand-
stone beds contain hard, boulder-size sandstone concretions
with clay fragments inside, as well as angular grains of horn-
blende, tourmaline, and ite oriented parallel to bedding.
In lower part in Bain Pass and Liar Sir Kurram Nala, sand-
stome 18 ly mi 8; clayst tains some organ-
ogenic burrows. Sandstone throughout formation generally
Sossiliferous and contains mammalian bones and teeth. Early
Pleistocene age suggested (Morris, 1938, p. 891, 413-415) by
presence of Elephas hysudricus, E. planifrons, Equus cautleyi,
Giraffa sp., and Bos or Bubalus sp. Abundant fresh-water
lamellibranchs have been reported about 300 feet below the

horizon, marking the extemsion of the Bain boulder bed *

(Morris, 1938, p. 391) through Bain Pass south of Pahar Khel.
Forms sharp ridges and valleys throughout Bhittanni Range.
Lower contact conformable and fairly sharp along axis of
Marwat Kundi anticline; formation disconformably overlies
rocks of Jurassic agesoutheast of Paniala. Thickness 5,353 feet
measured in Bain Pass; estimated 5,000 feet thick east of Paniala
where formation composed almost entirely of massive, cross-
bedded sandstone; Morris (1938, p. 391) reports about 6,200
JSeet in south limb of Marwat Kundi anticline and about 4,800
feet along north flank of Shaikh Budin. Formation as mapped
includes Chingi Formation along north flank of Shaikh Budin.
Formation probably equivalent to lower part of the Chaudhwan
Formation and the Litra Formation in Waziristan. Bain
boulder bed crops out about 3,000 feet above base of formation
in Bain Pass area (Morris, 1938); shown on map by dashed
line between Bain Pass and Pezu, where it is readily distin-
guished in the field and on aerial photographs. Bain boulder
bed consists of angular and rounded, unsorted boulders, cobbles,
and smaller fragments of foraminiferal limestone, claystone,
gypsum, granite, basalt, diabase, greenstone schist, and other
metamorphic rocks; matrix greenish gray and white, mostly
powderlike material ranging in grain size from silt to clay.
Studlies of thin sections (Morris, 1938, p. 396-398) show matrix
to be composed of angular grains of quartz, hornblende, and
feldspar. Commonly forms ridges and dip slopes. Thickness
about 30 feet 1 mile southeast of Bain Post; Morris (1938, p.
401) reports 20 feet along north flank of Shaikh Basin and a
maximum thickness of 70 feet northeast of Pai. Morris (1938,
p. 403) interprets the sediments of the Bain boulder bed*as
having been deposited on the bottom of an early Pleistocene lake
from floating glacial ice that had its source in the highlands

of Waziristan 2

N “

Chinji Formation

Claystone, brownish-red, hard, silty in places; contains abun-

dant organogenic burrows; includes subordinate sandstone

gray, brown, hard, thin-bedded to massive, fine- and coarse-
grained, crossbedded, subangular; weathers brown. Zones of
claystone commonly 100 to 400 feet thick; zones of sandstone
range in thickness from a few inches to 35 feet. Some hard

very fine grained sandstone in thin and thick beds near top.
Abundant scattered pebbles in coarse- and medium-grained
sandstone in middle and lower parts. Red silty sandstone
containing abundant scattered pebbles is prominent about 400
feet above base of exposed section in Liar Sir Kurram Nala.
Lower contact not exposed in Liar Sir Kurram Nala; along
northwest flank of Shaikh Budin, formation disconformable
on rocks of Cretaceous age; basal conglomerate 10 to 15 feet
thick. Commonly forms slopes. Exposed thickness in Liar
Sir Kurram Nala 1,662 feet; Morris (1938, p. 389) reports a
complete section of about 1,100 feet at morthwest corner of
Shaikh Budin, which thins to not more than 50 feet at north-
east corner of Shaikh Budin. Formation also thins to about
50 feet along south limb of Chunda syncline and is absent
southeast of Paniala. Formation, if present in the Jandola
area, not readily distinguished from reddish-brown claystone

and sandstone of the Litra Formatior P,

DISCONFORMITY

Lumshiwal Sandstone(?) and Chichali Formation,
undifferentiated

Sandstone in upper part, brown and gray, soft, friable; includes
thin beds of bluish-gray silty claystone. Siltstone in lower
part, dark-gray, glauconitic, calcareous; lowest bed contains
belemnites. Forms slopes. Lower contact sharp and possibly
disconformable. Thickness 288 feet east of Shaikh Budin,
outcrop restricted toShaikh Budin area.B. R. Hussain (unpub.
data, Pakistan Geol. Survey, Natl. Strat. Library, 1960) re-
ports Black zone* (probably the Lumshiwal Sandstone (?) and
Chichali Formation) near Paniala, these rocks not recognized
by the authors in that area. Lithologic descriptions and thick-
ness interpreted in part from S. M. Ahmed (unpub. data, Pak-
istan Geol. Survey, Natl. Strat. Library, ref. No. 79b, 1960) and
B. R. Hussain (unpub. data, Pakistan Geol. Survey, Natl. Strat.
Library, 1960)

DISCONFORMITY(?)

Samana Suk Limestone

Limestone, brown and gray, thin- and thick-bedded, crystalline

and fine-grained, com y argillaceous; oolites near top com-
monly coated with pyrite and limonite; includes subordinate
calcareous clay. Sandstone in lower part, purple and gray,
thin- and thick-bedded, fine- and medium-grained; includes
siltstone. Limestone near base, gray and brown, thin-bedded .
Formation generally fossiliferous, contains abundant am-
monites, particularly in upper part, Foraminifera, corals,
lamellibranchs, and gastropods. Forms ridges and steep
cliffs. Lower contact transitional. Thickness 1,030 feet east
of Shaikh Budin; absent in the Khisor Range south of Kutti
Khel and Budh Banda; lower part may be present southwest
of Pamniala. Lithologic descriptions and thickness interpreted
in part from S. M. Ahmed (unpub. data, Pakistan Geol. Sur-
vey, Natl. Strat. Library, ref. no. 79b, 1960) and, B. R. Hussain
(unpub. data, Pakistan Geol. Survey, Natl. Strat. Library, 1960)

Jd

Datta Formation

Sandstone, white, purple, green, and brown, thin- and thick-

bedded, fine- to coarse-grained, soft, friable; includes very
subordinate amounts varicolored siltstone and claystone beds.
Calcareous shale near top, carbonaceous shale in middle, and
gypsiferous shale near base. Pure white sand in middle part
south of Paniala and in lower part east of Chunda quarried
for making glass. Generally forms slopes. Lower contact
probably disconformable, as suggested by red oxidation or
lateritization of uppermost dolomite bed of the Kingriali Dolo-
mite on southeast flank of Shaikh Budin. Thickness 1,470
feet southeast of Shaikh Budin, 623 feet south of Paniala, and
263 feet south-southwest of Budh Banda where disconform-
ably overlain by the Nagri Formation. Lithologic descriptions
and thickness interpreted in part from S. M. Ahmed (unpub.
data, Pakistan Geol. Survey, Natl. Strat. Library, ref.No.79b,
1960) and B. R. Hussain (unpub. data, Pakistan Geol. Survey,
Natl. Strat. {/ibrury, 1960)
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DISCONFORMITY(?)

Sedimentary rocks

Rk, Kingriali Dolomite and Khatkiara Sandstone Member of

Tredian Formation, undifferentiated. In upper part, dolomite,
brown and gray, thin- and thick-bedded, fine-grained and
crystalline, hard; weathers tan; alternates with thin beds of
ca?ca'reous dolomitic shale, green, soft. In middle part, dolo-
mite, light-gray and brown, thick-bedded, crystalline; weathers
brown; contains pelecypods, gastropods, and crinoid stems. In
lower part, sandstone, white, gray, and brown, thin- and thick-
bedded, fine- and medium-grained, soft, friable, micaceous in
places. Contains scolecodonts and burrows. Forms ridges and
cliffs. Lower contact with Landa Member of Tredian For-
mation disconformable (B. R. Hussain,unpub. data, Pakistan
Geol. Survey, Natl. Strat. Library, 1960); conglomerate at base
south of Paniala contains rounded pebbles of hard calcareous
sandstone, green siltstone,and oxidized plant remains. Thick-
ness 615 feet (S.M. Ahmed,unpub.data, Pakistan Geol.Survey,
Natl. Strat. Library, ref. No.114b, 1960, and B. R. Hussain,
unpub. data, Pakistan Geol. Survey, Natl. Strat. Library, 1960)

&m, Landa Member of Tredian Formation and Mianwali For-

mation, undifferentiated. Upper part; sandstone, green and
gray, thin- and thick-bedded, fine- to medium-grained; shale,
greenish -gray, fissile; plant fossils and brachiopods near top.
In middle part, limestone, brownish-gray, fine-grained and
crystalline, argillaceous and sandy in places; contains abun-
dant ammonites. In lower part, sandstone and siltstone,
green and brown, thin- and thick-bedded, calcareous, micaceous
in places; ammonites rare; includes limestone, brown and
gray, fine-grained with abundant ammonites. Dolomite bed
at base, red and brown, medium- to coarse-grained, calcareous;
résembles sandstone in field, identified in thin section by Curt
Teichert (written commun.,1964); combined thickness of dolo-
mite and overlying limestone does not exceed 20 feet in south-
ern Khisor Range. Generally forms slopes and low cliffs.
Contact with Zaluch Group disconformable. Thickness 613
feet of Paniala. Lithologic descriptions and thickness inter-
preted in part from B. R. Hussain (unpub. data, Pakistan
Geol. Survey, Natl. Strat. Library, 1960)

R®, rocks of Triassic age, undifferentiated

DISCONFORMITY

Pz

Zaluch Group
In upper-part, sandstone, gray and brown, thick-bedded, fine to
medium-grained, hard, friable, calcareous, micaceous, weath-
ers brown; includes thin interbeds of limestone, grayish-brown,
fine- to medium-grained, dy; tains productids and other
brachiopods, and Bellerophon. In middle part limestone, hard,
sandy, and argillaceous near top; contains chert nodules; in-
cludes thin interbeds of calcareous shale; richly fossiliferous,
contains algae, corals, Bryozoa, brachiopods(athyrids, prod-
uctids, spiriferids), gastropods, cephalopods, and crinoids. In
lower part, sandstone, gray and brown, thick-bedded, medium-
and coarse-grained, calcareous, micaceous; includes thin
intercalations of calcareous shale; includes subordinate
amounts of limestone, brownish-gray, crystalline, argillaceous,
with fusulinids, Bryozoa, brachiopods(athyrids, productids,
spiriferids), and crinoids.  Forms ridges and steep cliffs.
Lower contact sharp and conformable. Thickness 940 feet in
southern Khisor Range. Lithologic descriptions and thickness
interpreted in part from S. M. Ahmed (unpub. data, Pakistan
Geol. Survey, Natl. Strat. Library, ref. No.114b, 1960) and B. R.
Hussain (unpub. data, Pakistan Geol. Survey, Natl. Strat.

Library, 1960)

Nilawahan Group

In upper part, clay, dark-brown to black, fissile, carbonaceous,

micaceous, calcareous; calcareous zone contains abundant
Bryozoa and brachiopods (athyrids, productids, spiriferids);
includes a few thin beds of green and gray siltstone. In middle
part, sandstone, purple, brown, and white, massive, cross-
bedded, medium- to coarse-grained, soft, friable, micaceous,
partly calcareous, rarely glauconitic and conglomeratic; mn-
cludes intercalations of purple micaceous siltstone. In lower
part, conglomerate of boulders, cobbles, and pebbles composed
of quartzite, granite, granite gneiss, and mafic rocks; boulders
are ellipsoidal, striated, and as much as 3 feet in diameter;
conglomerate commonly grades laterally into green and gray
siltstone and fine- to coarse-grained sandstone. Contact with
vocks of probable Cambrian age disconformable. Thickness
822 feet. Lithologic description and thickness interpreted in
part from B. R. Hussain (unpub. data, Pakistan Geol. Survey,
Natl. Strat. Library, 1960)

DISCONFORMITY

Jhelum Group

In upper part, dolomite, light-gray, thick-bedded, crystalline;
weathers dark brown; includes thin interbeds of green and
purple dolomitic shale. In lower part, gypsum, white and pink,
soft; includes very subordinate thin beds of gray crystalline
dolomite. Base of section does mot crop out in Bannu quad-
rangle; thickness of rocks of probable Cambrian age exposed
in Khisor Range 1,475 feet (B. R. Hussain,unpub. data, Paki-
stan Geol. Survey, Natl. Strat. Library, 1960)
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Contact
Queried where existence uncertain; dashed where
approximately located
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Field Photogrammetric
measurement measurement

Contact, showing dip
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Fault

Dashed where approximately located; dotted where concealed;
queried where existence uncertain. U, upthrown side; D,
downthrown side; arrows show relative horizontal movement
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Thrust fault
Sawteeth on upper plate; dotted where concealed
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Anticline

Showing trace of crestal plane and direction of plunge of axis.
Dashed where approximately located

A
Overturned anticline

Showing trace of crestal plane and direction of dip of limbs.
Dashed where approximately located or concealed

- \
- 1
Syncline

Showing trace of trough plane and bearing and plunge of axis.
Dashed where approximately located or concealed

interpretation
Strike and dip of beds

ot :% ’ AO_F_

Strike and dip or direction of dip of overturned beds
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Field Photogrammetric Approximate
measurement measurement photogrammetric
measurement

TRIASSIC(?)
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PERMIAN

CAMBRIAN(?)
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Field Photogrammetric ~ Approximate measurement
measurement measurement based on photo
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Strike of vertical beds
Based on photo interpretation

/_b57
Inferred strike and dip of beds
Based on photo interpretation of areas where bedding is obscure

T
Thermal spring

Iron

(]
Coal

S
Salt

G
Glass sand

Cl
China clay

*
Gas seep

<%

Dry hole
Approximately located

—_—

Measured section

The stratigraphic nomenclature in Pakistan is being
reviewed by the Stratigraphic Committee of Pakistan
for conformity with the new stratigraphic code. The
status of stratigraphic names used in this report is
indicated as follows:

No asterisk: Name formally accepted
under the Stratigraphic Code or
believed to be acceptable under the
Code

*Asterisk: Name does not meet the re-
quirements of the Code, but has been
used in previous published or un-
published reports

! Madanna Kach fault named by Coulson (in Heron, 1937, p. 74).
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