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Qalt unconsolidated surficial deposits. Iﬂcludes gwjavel, stzn_d, Tp DJL Parh lithegtons
stit, and boulders of sandstone, quartzite, and limestone n g ) ! i 5
intermittent streams. Most stream gravel and boulder de- : Limestone, light-gray, thick- and thin-bedded, hard, R’Df‘ffl'
posits are restricted to western purt of aren and generally do o) R lanecus; dark-bluish-gray toward base; abundant Foramin{fera
not extend more than a few miles east of the Sulaiman foothills 5 — =) in upper part, Clast@ material absent in uppermost 155 feet, 0
Qfp, flood-plain deposits. Includes sand, silt, and clay of the £ but s-ubprdma{e dark-gray calcareous claystone interbeds 5
Indus River flaodplain S Th become increasingly abundant toward middle; claystone con-
3 tains abundant Foraminifera and belemnites. Includes argil- 8
5_< Kirthar Formation P laceous limestone and calca'{‘eo‘us C!HﬂyS?ORE in lower part; O
3, : ) Memb Cle . basal limestone beds contain marcasite nodules. Lower ><
Qd = Taz, D'r'azhmda S tal{e 1(;::1 ETe t‘huyswne, L;r RO 0, e, contaet transitional and bvundary is placed arbitrarily at base =
4 = grm?ems b—gnczty u;u';r n,se,;nf, ;mpm" ;;)!t‘jj;?.’gyp}.:tferozs, et of lewer eliff-forming limestone. Forms ridges; on cerial W
APl * bams a uz:l tu;.l_ -Qiam;nlilegﬂ,fﬂmf’g; MrGRg 'sf!ba; ‘T’g:"; photographs, topographic expression and light color contrast o
. A windbl 2 land: egﬂslits g 3 dTy:Zt:;:t:'n ;f‘;:;:; fr')wan: duhrf:e as.: ":T:?::EZ?PZ ;e:ﬁ':.; tef? " markedly with overlying and wnderlying formations. Thick- 0
pasits of windblown sand and silt, in dunes, commonly Ll g e Ee: G s o ness 1,147 feet in gorge west of Mughal Kot
stabilized, mostly in the southern part of the Indus plain sandstone beds, calcareous, thin- to thick-bedded (as :much as
‘ 20 feet in north) which thin southward; sandstone is useful s
| marker bed in field and on aerial photographs as far south as o
‘ pass southeast of Chareh village. Lower part includes brown § ‘ ‘ Ks
and greenish-gray claystone; Foraminifera abundant in 2
4 i P ‘ places. Near Sperakar Tangi includes celestite as nodules, = .
: and, east of Chareh village, as reticulating veins. Locally, 2y Sembar Formation
y Tieerawy deposits . ; ‘ uppermost cluystone beds are red and oridized. Contact with S Claystone, black, soft, locally somewhat silty and sandy, in-
Terrace deposits ‘?l"”w west bank of the lI'ndu.S' .R"V‘ue.r and adjacent Pir Koh Limestone Member sharp. Forms slopes and valleys, 5 eludes minor thin beds and concretions of dark-gray to black
to streams flowing east from the Syutaiemab?;jo?thﬂ[l& Gev;ﬁe_rzlly > commonly covered by terrace deposits. Thickness 1,250 feet g limestone; contains poorly preserved rare Foraminifera and
similar to ad}agemt ﬂuad-’plmg’! dep}otsuIs. !,}:?‘to ‘)o{ez,tdw. e?;i.' o north of Domanda Post; estimated to be as much as 1,500 feel %] belemnites; also includes ferruginous and calcareous sand-
Weste-rﬂ LGty D’.f te_rrace along the Indus LIREe »eﬁ;et < northeast of Drazinda. The name “Drazinda Shale Member” stone near base. Basal conglomerate, 4 feet thick, composed
in south;. pattern mdzr:.ateg areqs .where te:_‘nw'e 24 ab.fxcure Ve 4 proposed to replace the descriptive term “Upper chocolate of belemnitic limestone pebbles and cobbles derived from Sulai-
north by reqe-nt alluvium dAepostted by distributaries of the i clays " *(Eames, 1952). Type section exposed east and north- man Limestone Group im matrix of calecareous sandstone.
Swwan, Luni, and Gumal Riv ¥ Y
\ % S X R L e RS SO UEi) ‘ Ll east of Drazinda (lat 31°46" N.; long 70°098' E.) Forms slopes and valleys; commonly covered by scree. Appears
T&A[Ja "“‘\ s Mapal o f = Tp, Pir Koh Limestone Memiber. Limestone, light-gray, fine- as dark-colored unit on aerial photographs. Lower contact
S _;T_“_zﬁ_ s ‘ g grained, argillaceous, contains abundant Forminifera; weath- sharp and disconformable. Thickness 931 feet in gorge west
,.-“g%""g"’"”.‘“"“'} Qp Qbf | Qsl Qsc a ers white. Subordinate interbeds of dork-gray calcareous of Mughal Kot; apparent thinning of unit, noted on aerial
0 <o } ‘ claystone. Farms persistent ridge; excellent readily recog- photographs of Gat Tangi area, north of gorge, may be due to
. ) . ‘ nized marker bed; traceable more than 180 miles along east e strike faulting -
Piedmont deposits, boulder fans, slump deposits, Aank of Sulaiman Range and norti_zward 'i.nto Waz'éﬁstan, DISCONFORMITY
and scree | Commanly forms dip slopes and persistent ridges. Thickness
Qp, piedmont deposits. Includes sand, silt, clay, and loam de- a5 41 feet in Manda Nala R
posited in the interstream areas of the Indus plain § Tdm, Domendu Shale Member. Claystone, dark-brown and "
N0 % Qbf, boulder fans, Mostly sandstone and limestone boulders g greenish-gray, fmft: contams Foraminyfera. (,yp.wfemu:-z m.grl S
1.7 : A and cobbles which diminish in size and number toward lower [ 2 near top contains lamellibranchs, gastropods, anddechzmalds. >
i ~— N e T oSl i ’ me § 7 3 middle, culcareous and splintery X s z
o A S 4 edge of deposit; unconsolidated or weakly cemented K Claystone gypsiferous near mieale, ' Gt
""-T.Adi?a Ww};r?\%\ e \ Qsl, stump deposits. Locally derived material transported by b1 near base. Abundant celestite in scree derived from upper < y Slﬂalmagl Lu;les'ltior::‘ " fh' Libedided nd
M | oL Y 3 § thwest of = art, 1 mile northwest of Chalweski Post. Forms slopes and - Limestone, dark-gray to blue, hard, o L g v e
e landslides. Part of the Dunghan Limestone southw f P : ! 7 [ : ST ol i on iy e b spnie creanduns 0
- Mughal Kot and at Basna hus slid downward and eastward = velleys, commonly covered with terrace deposits. Contact with 14 m‘T'?:M’ ;uda.'rhy g ) Files: p’ ‘lhe' Lioht-arap 48 Wrosmiah- ‘ =
along bedding planes and are mapped as slump deposits Hubib Rahi Limestone Member shurp.. Thickness 1,020 feet i ] Cj" 5 ;’"’l tiierblnq Z ;ls, zeal s LQ‘ ig m?am' ATl N
Qsc, scree. Locally derived boulders, cobbles, and soil, generally 4% miles north of Domanda Post; estimated te be 1,000 feet — ol ?c UORE ?s (; abc tcc; ;g;w; = (‘:ﬁy b . 100 , i f &'2
seonsadatel. Looalln. surtpalaorly v faotkalls al arent 1o west of Domanda Post. The name “Domoenda Shale Member” tions in lower part and, about 1,200 above the base, 100 feet o ‘
WHCD tdo te ally, p Y f J Loy i ferruginous, micaceous, ripple-marked sandstone and cal- 14
the Sulaiman Range, includes deposits of scree, alluvium, proposed to repluce the descm;:?twe term “Lower chocolate g -!d £ St’ tApliFaroua Gdir i TEiestons 3
‘. boulder fans, landslide, and terrace material, too small to be clays”™ (Eames, 1952). Type section exposed west of Domanda ;Z;i_mzi:eau ge?:;nitesrliifzor; ’t:m;,c! 17"wstly fossiﬁferous | 5
e . mapped separatels Post (lat 31°35'30" N.; long 70°12' E.) ; § i . 5
£ :."Eﬂ—w;gs_"r;{ pp o ¥ Th, Hubib Raki Limestone Menther. Limestone, brown. havd, throughout; cmzw'm_se algae, orbitoids, vcorals, bryozuu: brachio-
; fine-grained, thin-bedded; contains For. v.inifera; weathers 1 pods (Terrebratulids, Rhynchonellids), lammellibranchs,
cr,,gﬁ-*ﬁ‘ﬁ'fd?‘.“i' : at,. ; white; has petroliferous odor in places. Middle part com- ?‘1"5"0?2’3‘!1”;”0“15 G’e’;mfﬂnﬂs)i&am orggnogem; :;:{"ZOWS'
s o ! L monly argillaceous, containing nodules and thin discantinuous orms Righest peaks in Suiaiman fange. hrpose tCiness
pranizny beds of chert; slumping seen in some beds. Lower part o soft _ 4,658 feet in gorge west of Mughal Kot, total thickness not
.‘vrzr“.‘r?m:»‘ Older terrace deposits marl in places; a hard argilleceous limestone containing \ kemown v
y " . e ; s ’ abundant Asselina in other places. Forms persistent ridge
Fermce'de'poszts off the b’uladi."nfan {oothulls, s%lmzlla.rlrto adzqc;nt‘ providing excellent marker unit; traceable more than 180 ‘
Qa!, but strongly ce_mente Ein Blces, guriiei nbr Y at_ g Z miles along east flunk of Sulaiman Runge and northward into
a‘lutudes, representmgd an {;d” surface ;m;,u emég 1;1.71.99 A Wasiristan. Contact with Baska Shale transitional. Thick-
*;"m ”to_“'”"’" ot _f’t’}’f:z’s e ”'”ff‘mp “”'d”“”; guel é:my ness 1106 feet at Zam Post, 100 feet northeast of Mughal Ko,
“‘W"\l'ﬂj' . e contemporaneouns with terraces of the Indus plain, Qtp ¥ L nowd T8 Fazt 506 mitanmenbhal Homande Post
TR nox Bh _—?_ _'}_'
——— UNCONFORMITY(?) ~ Contact
— - = ™ Dashed where approximately located; gueried where
existence uncertain
Ted ==
- — Baska Shale Trace ot conspicuous bed within a formation
Chaudhwan Formation Claystone, green and greentsh-gray, 'bﬂghf—red a??d pi:lrzlzle
Conglomerate, hard, massive, consisting of boulders, cobbles, and roward. base; sandy near Za:g&;;;t?zs a;tabgs’te?rh@ Tm 4’: fs —_ |
¥ pebbles of limestone, quartzite, and sandstone; matriz medium- and veins alternating with be B S D
el i 3 thickness from a few inches to more than 30 feet; also contains
® and course-grained sundstone, Ineludes subordinate sandstone, : 5 L 3 Fault
= y y . gypsiferous limestone and marl; foraminiferal limestone and .
& brown and gray, subangular, fine- to mediwm-grained, com- ¥h oomemun wisr lap oF Parmotion wieng west ek ol Dashed where approzimately located; dotted where concealed;
S monly crossbedded; brown siltstone; silty claystone; and clay- AT B : 2 ol 4 o tead queried where existence uncertain. U, upthrown side; D.
5 . 2 < A : Drazinda syneline, lamellibranchs in upper marls north of 3 o RS 4 =
% slone interbeds, particularly in middie part in Chaudhwan D o Bost. Bownps.slovas: FbeP qontact iy e downthrown side. Arrows show relative horizontal movement
2 J Zam and in middle and lower parts in Litra and Kaura s i e } h( » ”d " Ghazii Sh iy B
oY Nalas. Locally, sandstone and siltstone beds contain abundant ;" ”0;"_”" ha%{hof";”m w= €Te Sanas fgte ;:f b.’-‘i!m | mne f"'”,"j? o
ET organogenic burrows. Contact with overlying surficial de- o o WET‘ ubﬂess ZZ(){:’.M alwa:. az; g ,Z'E a,_ue’l oy et "/i l
= posits of Indus plain indistinct, particularly in southern part miles north ﬂ,f oMmAnag Hogt, estmaie ﬂess t,, an 400 Jee Antieli
) of the area. Lower contact is transitional in south; north of west of Sorai Ghar. The name “Baska Shale™ proposed to - - S .
= gl =gt ) - . . replace the descriptive term “Shales with alabaster*(Eames, Showing erestline and plunge. Dashed where approzimately
g Chaudhwan Zam, contact is unconformity with pronounced ik T o © d 1 il ; ih y R
2 angularity. Intraformational angular wneonformities in :;;")“ _'“ m:f.;gcggnﬁ;f;;f;é, v'ﬁ “::Z; B:on?; gl)m‘. =ik uf
= the village of Bas 29" N.; h
&, northern part of area are apparently closely related to move- -
ment along Domanda faoult during late Plivcene or Pleistocene I {
f;im.e. ) Th._ickgzl:‘.ss 4&}0(10 feet e Ch,aw.ig};lwanTZ.a_m_; %sfz,;r.zc;tcd Overturned anticline
5;:0 0 i Zzt fmt iirad l,“ f’ 7’[;?5({ “t};?" “{,h Gk 1‘%}1 g ;Zs 8 Tg ‘ Showing trace of axial plane and direction of dip of limbs.
an G '?xp?,ser' G0ng TE SRIUEr. [ NOIRe L ILEMG ® Dashed where approximately located or concealed
wan Formation” propesed for wpper unit of Siwalik Group 2 5
in Sulaiman foothills. Type section exposed in Chaudhwan 5} Ghazij Shale
(I " Zam (lat 31°37' N.; long 70°15' E.) 5 Sandstone at top of formation, gray, crossbedded, achout 160 feet I
= | = thick, crops out in northern part of area; contains subordinate Syncline
| UNCONFORMITY % g ; s . ”
rg gl oo ‘ e ~ coarse-greined sandstone, c_onglome-rate. and brown claystone Showing troughline and plunge. Dashed where approximately
" i{;—f ] interbeds; according to Keizer (1959), unit wedges vut about located or concealed
2T AP 15 miles south-southeast of Mughal Kot. BRelow this wnit,
- / T upper half of formation consists of claystone, brown and " 23 i
| brownish-red, soft, fissile; weathers bright red or maroon; / 2 5
*oo0 ) ule; v 4 4
. T 2 calcareous and sandy in places. Conglamerate, sandstone,
Jamal i . R . ) = . %
v Litra Formation and sandy claystone interbeds less common toward base of Field . Photogrammet:m hAtr.)c?lemZt;ic
; = m
Sandstone, Hight-gray and brown, friable, fine- and medium- tower half of formation. Along Domanda fault between Zam Ineastremen measuremen p ;eaiiie::em
AT grained, angular to subrounded, thick-bedded and massive, and Domanda Posts, sandstone, conglomerate, and maroon- . . i
o o (9 & strongly crossbedded; some beds coarsely micaceous, garneli- weathering claystone apparently restricted to uppermost few Strike and dip of beds
£ b | g 2 Serous, silty, and clayey. Well preserved organagenic burrows hundred feet of formation and are underlain by greenish-
A _)-,‘:L‘_/“f’.“ﬂq',"ﬁl g E abundant, some as long s 25 inches. In Chaudhwan Zam, broum_ m{td brown claystone wdtﬂ .f\'ubnrriinn.te marly limestone :{i =
(dary szt il R i ineludes conglomerate of rounded pebbles and cobbles in coarse- ‘ containing ubundant Foraminifera, corals, bryozoa, and 36 . 9%
2 ﬁ: = =2 grained sandstone matriz in upper 1,600 feet; conglomerate eehinolds. This fossiliferous marly limestone is not present Photogrammetric Approximate
w = inereases in abundance toward top; thin lenses and beds of near Mughal Kot. Lower half of formation consists of clay- meagurement photogrammetric
S, =3 pebble conglomerate in lower part. Pebbles and cobbles are stone, green, dark-gray, and brown, fissile, carbonaceous in measurement
2 o chert, sandstone, quartzite, and limestone commonly containing places, weathers gray, also includes subordinate siltstone, Strike and dip of overturned beds
15/ = Foraminifera. Includes subordinate brown and brownish-red gray, ripple-marked; crosshedded sandstone; and quartzitic P
; siltstone and claystone. In Litra Nala, sandstone, massive, sandstone, calcareous 1n places. Locally, siltstone contains G
S f extensively crossbedded; siltstone and claystone interbeds abundant Foraminifera. Plant fragments in beds. 1,500 feet G
/ R0 absent from middle part. Abundant mammalian bone frag- above base. Lowermaost 1,400 feet claystone, dark-gray to YRS
T A Rk ments found near Nilohar Nala. Lower contact transitional. black, fisstle. Forms valleys with low ridges, commeonly ¢
Forms ridges and cliffs. Thickness 5,560 feet in Chaudhwan covered by terrace and scree deposits. Lower contact distinct : .
Zam; estimated to be 5600 feet in Litra Nala. Litra Forma- and conformable. Thickness estimated to be 9,000 feet im the Celestite
tion lithologically similar to Nagri Formation in the Bhitt- N Mughal Kot area
anni Range and Potwar Plateau. The name “Litra Forma - ~ R F
tion" proposed for middle unit of Siwalik Growp in Sulai- BN Phosphate
man foothills. Type section exposed in Litra Nala (lat 31° \\Q\T&\\
0I'N.; long 70°25' E.) \‘\:Q‘\\\?\\\‘ N s
i 1 ‘ Dunghan Formation Thermal spring
i i I & Limestone, gray to dark-gray, hard, finely crystalline, very e
| Tv § | thick bedded; contains algae, Foraminifera, corals, and gastro-
: | g ) pods. Upper part sandy toward base. Middle part very 01l seep
Bt e B R < : : < sandy bluish-gray limestone, argillaceows toward base; two
| u JWL"‘:L'ﬁf = gy e Vihowa Formation = interhed h about 15 feet thick, of sandstane, brown, fine {}
- 4 {Bgst WEhiW-‘jhl Bumaatons. ooy ad brosm, sobongulor, vt ted roarve: R ;: ﬁ;d)!':r‘»:ﬂ:a;e;u‘cailcarieou.:c L3wer art silt cz; 'ston;
{ s ¥ idowm ey 7 grained, thick-bedded and massive, crossbedded; includes red | . ol ’ g » ¥ ceoy L Drv hole
g of .N,___{:.q-‘. . i e i wElEaE In Chaudh Z d dark-blue, micaceous, contains gastropods. Forms sharp ry
o p i :::me imlu;e; :p;:::gg # g;bs;wi i fu Tim? i :‘g'n_ z, ‘ ridge along east flank of Sulaiman Range. Lower contact may
sl L e 5 o 2 b RRDEY PG IOL WL eri be disconformeble. Thickness 625 feet west of Mughal Kot;
Y and ferromagnesian minerel grains in middle part, and abun- | stiderof aerial photograpks iggests farmibion wedges qub2
A | dant secondary caleite in middle and lower parts. Derived , E_’ & grap g eag REFERENCES
i @ ) e g miles south of Zao River and less than helf a mile west of . :
§ ( § fossfb_ Sfragments abu'n_,dwnt, mostly Farum:‘n}’ueru. in lower aundrangle bowndary _ Eames, F. E,, 1952, A contribution to the study of the
f 2% part in very coarse grained sandstone and pahble conglomerate; ‘ Eocene in western Pakistan and western India; Part
L BN, = ; mammalian bone fragments found near Baddha villege. Red DISCONFORMITY(?) 2 B :
t 2D a, siltstons predominates in Litra Nalu and Vihowa Rud; for- A, The geology of standard sections in the western
} mation more sandy in north. Contact with Chiterwata For- 7~ & Punjab and in the Kohat Distriet: Geol. Soc. London
: mation may be disconformable although definitive evidence wart. Jour. v 107 . 2. no. 426 159-171
% . ‘ of a disconformity is not generally observed. Thickness 1,410 o | Kpb Q G v el - 2B o
{ 3 feet in Chaudhwan Zam, estimated to be 2,200 feet in Litra x | Hunting Survey Corp. Ltd, 1960, Reconnaissance geol-
‘F Nala, Aerial photographs show that the combined Chitarwata, < Pab Sand ogy of part of West Pakistan: Toronto, Government
A and Vihowa Formations seems to thin northward and north- bl AlBul) gtione‘ . of Canada.
']k eastward from Gandari Kach in South Waziristan Agency. 0 Sandstone, gray and blue, quartzitic, fine- to coarse—grmn_e.d. h Th | f the Mughal K
m | The name “Vikowa Formation” proposed for lower unit of 1] ‘ subangular to rounded, thin- and thlick-b_edded to massive, Keizer, J., 1959, e geology of the Mugha ot g’org"e
g L Siwalik Group in Sulwiman foothills. Type section exposed | = commonly crossbedded, conglomeratic near base; weathers and the area north of Fort Domanda, Dera Ismail
2 . in Vihowa Rud (lat 31°04° N.; long 76°16" E.) light- to dark-brownish-gray; some beds contatin organogenic Khan District. Baluchistan. North West Frontier
% burrows and plant roots. Crosshedding suggests westerly g ¥ i ; .
31°00" DISCONFORMIT Y direction of sediment trensport. Also includes subordinate Province (N. W. F. P.), West Pakistan: Pakistan
21°00" - interbeds of silty claystone, blue end dark-gray, commonly less Shell 0il Co. Ltd., Karachi, unpublished report; re-
than 1 foot thick but as much as 15 fee* thick, somewhat ository, Nat. Strat. Library, Geol. Survey Pakistan.
. ) ) Te carbonaceous and sulfurous in places; contains abundant P . Yo ' ¥s ; ;
Geology by William R. Hemphill, U.S. Geol_ogucaﬁl Survey, plont Fragments, (Ol seeps found along bedding plewes and Pakistan Petrqleqm Ltd., 1959, Toi Nala Se'ctmn,
20 25 MILES Abdul H. Kidwai, and Sibghatullah, Geological Survey of Chit ta F . Sractures about 125 feet below top of unit. Forms cliff heneath sample description (Report J. A. 2): unpublished;
= T —7 Pakistan o SIS CORHIAHOY ) ridge formed by Dunghan Formation, Lower contact appears repository, Nat. Strat. Library, Geol. Survey Pakistan.
Cluysmfnve. red, gray, m?d green; subordinate siltstone, Sriable, to be conformable. Thickness 776 feet west of Mughal Kot; on Willi M. D. 1959, Strati figeioct e Ind
26 KILOMETERS ferm,gmau..?, and {;arzegateci near base; and Sﬂnd-‘?}‘-ﬂﬂﬁy UJI}“E aerial photogranhs, unit appears to thicken southward. Norvth- 1 1a_ms, oy iy ratigraphy o € lower Lnuus
Smme— and brownish-white, subanguiar to subrounded, fine grains; ward, unit becomes less distinct and increasingly difficult to basin, West Pakistan: World Petroleum Cong., 5th,
S Jz-j.abée. cgl?reous Az’rnlplacez c%;w’l comrgoz!uhfer;‘?mﬂw%- in trace on aerial photographs; appears to be less than 500 feet New York, Sec. 1, Paper 19, 15 p.
itra and Kaura Nalas and Vihowa Rud, hard ferruginous thick in Gat Nela _ i . ,
g ‘ ) ’ Woodward, J. E., 1959, Stratigraphic section of rocks
< sandstone and conglomerate beds at or near top of unit. In 00 fpticastisy ’
) &
S section southwest of Domanda Post, variegated claystone of S exposed west of Mughal Kot (Ref. No.81 (a)): Stan-
£, ”pger p";”. o sometw‘,hat ‘?mi’;f.m'm w:b”mf;m;s lieds ane & - dard Vacuum 0il Co., Karachi, unpublished; reposi-
3 sulfur stains; contains roat fragments and plant species 3 i o .
® Croftiella escﬁel‘i of late Oligocene to late Miocene age. Sub- §< 5 - tory, Nat. Strat. Library, Geol. Survey Pakistan.
§4 ordinate interbeds of siltstone and coarse-grained sandstone o Mughal Kot Formation® @)
2 are ferru_ginous in places. Gypsiferous claysmm,ferru_ginmm 5 Sandstone at top of formation, light-gray, thick-bedded to (]
= beds of ripple-marked, crossbedded sandstone, and variegated =) massive, hard, very calcareous, argillaceous; alternates with K. Q
O siltstone in lower 300 feet. Upper part forms slopes; lower :g' sandy calcareous claystone, gray, commonly sulfurous, in beds [ << STRATIGRAPHIC NOMENCLATURE
5 part commonly forms ridges and cliffs. Upper contact gen- as much as 5 feet thick; vil seeps found along joints and | E No asterisk: Name formally accepted
g_' erally difficult to trace, particularly on aerial photographs of hedding planes. Sandstone wunit underlein by calcareous x under the Stratigraphic Code, or
() northern part of area; formation as mapped locally may in- claystone, dark-gray, silty in places, argiliaceous; limestone, : believed to be acceptable under
¢ : gl ; O
clude part of the Vikowa Formation. Lower contact is dis- gray, sandy; and caleareous sandstone, thin-bedded, hard, ‘ the Code
conformable. Thickness 1,260 feet southwest of Domanda Post; cammonly ferruginous; vipple marks and organogenic burrows *Asterisk: Name does not meet the
estimated to be 500 feet at Chitarwata Post and in Litra and in places. Lower part of formation contains shaly limestone, requirements of the Code, but
Kawra Nalas. Formation may wedge out along west flank of bluish-gray to black, sandy, argillaceous, thin-bedded, soft, has been used in previous publi
Sorai Ghar in South Waziristan; formation may be lateral nodular in places; weathers dark-gray, also includes sub-
equivalent of Narior Gaj Formations of Baluchistan and ordinate interbedded sandstone, thin-bedded, hard, calcareous,
Sind. The name “Chitarwata Formation” proposed for rocks Sferruginous, weathers reddish-brown. Conglomerate at base
previously identified tentatively as Nuri Formation in Sulai- contains subangular pebbles of Parh limestone® Corals found
i ills. sectd ; | at % ] ] in upper part of formation, orbitoides, bryozoa, mollusca, and
L 31°08" N.; long 70°14' E.) echinoids throughout. Forms slope. Laower contact discon-
Sormable, Thickness 2,722 feet west of Mughal Kot
68° /9°
33°
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INDEX MAP OF WEST PAKISTAN SHOWING THE LOCATION
OF THE DERA ISMAIL KHAN AREA
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GEOLOGY OF THE DERA ISMAIL KHAN AREA,

Quaternary sedimentary rocks
Widespread unconsolidated surficial deposits in
the Indus and Bannu Plains; ineludes some
deposits of walley fill tn mountain areas

Late Tertiary sedimentary rocks
Thick clastic deposits, mostly of eontinental
origin; ineludes the Siwalik Group adjucent
to the Indus and Bannu Plains and the Shai-
galu sendstone® umd Mulione conglomerate®

in Baluchistan

EXPLANATION
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Early Tertiary and Late Cretaceous

intrusive rocks

eastern Baluchistan
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Mesozoic sedimentary roeks

Mafie and ultramafic rocks and metamorphosed
sediments in central Waziristan and north-

Mostly of marine ovigin, Inthe Sulaiman Range
and Waziristan, includes the Pak Sandstone,
Mughal Kot formaiion*, Parh limestoné®, and
Sembar Formation, all of Cretaceous age; the
Sulaiman Limestone Group of Jurassic age;
and the Alozai group* of probable Triossic nge.

Te In the Khisor, Surghar, and Salt Ranges, in-

eludes the Chichali Formation of Cretaceous
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< . age; the Sumana Sulk Limestone and Datta \v’k_
Earl}f T?rﬂar‘v sedllme?t_ary rocks . Formation of Jurassic age; and the Kingriali,
Mostly of marine or d',’im'w origin. In Boluchi- Tredian and Mianwali Fermation of Tricssie
stan, includes the Nisai group* of Eacene uge; age
tn the Sulaiman Range and Waziristan, in- _—
cludes the Kirthar Formation, its stratigraphic /\;
equivalent the Kohat Formation, and the Fe
Ghazij Shale, oll of Evcene age, and the Dung-
han Formation of Paleocene age; in the Sult Paleozoie sedimentary rocks
and Surghar Ronges, includes the Namal and In the Khisar, Surghar, and Salt Ranges, in-
Sakesar Formations of Eocene age eludes the Zaluch and Nitawahan Groups i
Permian age and the Jhelum Group and
underlying Salt Range Formation of Cambrian
or Precambrian age
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STRUCTURAL FEATURES
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Thrust and reverse faults
Sawteeth on wpper piate. Dotted where concealed;
queried where doubtful
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Normal fault
Hachures on downthrown side
Lateral fault
Showing relative horizontal movement.
Detted where concealed
Unclassified fault
Anticline
Showing piunge. Dotted where concealed \)
Overturned anticline
Shewing plunge. Dotted where concenled
Syneline r\k\‘
Shewing plunge. Dotted where concealed CrP
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GENERALIZED STRUCTURAL MAP OF THE AREA BETWEEN
THE WESTERN SALT RANGE,

PREPARED IN COOPERATION WITH THE
UNITED STATES GEOLOGICAL SURVEY
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