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Alluvium 
Qa l, unwn.rnlidated S'd,1ficfr1l deprni/s fod%des gravel, rnnJ, 

siit , and hou!der~ cof~n.nd .,fonc. quortz;te, and frmcB!M'.C in 
ir,/~rmitte-r,t streams. 11:foft ~trcam gn1.,;el am!. l, ,111ld er d~­
l"'·•ite u.r, rnRtrit.t-,d. tr, u•lAf.an pr1.rt of a-me. and generally d-0 
nor rxtrnd ;iwn tha>1 afeu ,niles li.rst of the Sufairnanfo.,fhiU~ 

Qfp,Jfoo,l -1,lu.',•r. ,!e;w.ei!" fod,"1.es sawl. 2·ift, rrnd day ofth,• 
Indus Ri,•er ]w,dp!ain 

Bolian deposits 
Deposil.s ofc,.-in,il,l,mm .sand omd silt, in du1w,,, e-01111110111~· 

.ltabi/ized ,rw-,t!y in the southern :,o.rl o/1.ht J,uhu plr,i-n 

'f P.rrac~ dP.posits 
Terr.;iee deposits a/.o->1!, "'~~I bank,;,_( the lmdius Rivsr nm/. ad,i~·~ ent 

to ~treat/\// jl(}Wil<i! w.stfrrnn the Su./.aimanfoothWs. Gene.-a/iy 
l!irrtikr W wl)(,n:nl Jfoud-p/a\:rr depu~il~, /r,t .5 /r, Wfed J.iyher 
W edern miargin ef formce a.!c.,1g t.he fad us Ri-,;er 1/'el! defim.ed 
in Mlilh, {)Hl/~rn ;.,,L/i.:o.!PR ,,,-~,,~ .,, ,hru U<rrr.ri i~ oh.stur~d fr, 
nc,nh b11 recent aif1n:iuw, depostr(d h distribut,iriee of the 
801.w,c.». Lu'1 i, !lttri Gu-.,,a/ Rive•·•• 

P iP.cl rrnmt t!P.pmsi t,;, hould~r fans, s lumv tl~vusib, 
nnd scree 

Qp, {Ji,;,lmrm.t ,i~;,u~i\~. fr,cl,ni~x ~,a,t!. . rilt, day. «url fowr" ,fr­
i;osilcd ~n !he interetrcC!-m ar8.;:it ,fOw hidus plain 

QC!f , h,w.'d.wr p,,,s MoPl .. (Ji u,.ri.a.,trm., o:nrl /i1n~Plnn~ M,n!d~rR 
and wbtles whOch d\r,11msh fr, sfu and i mm'Jer loward lower 
edge ,,f depni!il.· 1.mconsoiidatcd o,· u1eakly cem.n,ted 

Q!!- 1 . .s!ur,q> ri;;;;,n.s-;,~ f.owl/.!f dari,lfid r,,~.'R6«l irCI~.>1un·t;ri hy 
/fl.r.d.d{de~ A<ri of the. f),,naAa n Limeslor..s oov.thiv~st oj 
Jf,,.t·hul K,:,I nnd CI"l 8 11.s,w. l,r,~ ~1;,1 d"wnwu ,·,/ ,u,d ,:u.,rw,,r,! 
"long b"ddi11!} plane,; and are 111.'J.Jlped aR ~lump depo~itn 

Q::.c, s~ne, 1,ocrtll;t derimd bou/den, co~bles, amt wil. general!!, 
1,~1co,i~a!itfri!ed Locally', pa·rtfr,,.!.()r!.y itt}aol~iJls mljac,:nt (,:, 
the s~taf1>ian llanoe, i ·nclude:; deposit.~ of .~cru, alluvium, 
~(,,_,i,frr ,r.u,s, fo~,d.1lid,,, ,,nd {,!! 'r""C" ·mrd,•r•rLl, i.<1<1 .wnu/1 lv 1,., 

r,w.ppod s,;,paratdy 

Older t.erruce deposits 
T~rr11u depr, ,qit~ r,f the Su!aiman footlnUs; simil,u to adJaccril 

Qal , b•i,t ~/TQ,,;gLy c~me.,led ;,. µfo,·es. pa,·tie1, l.url11 ut hr1hP, 
a!litudc~, ,·cprcser.t..:n;;, 0-11 oldr1· suijnCil now !)()ii'(} in.rited 
SfJme y'funger ler·n.,cs deposits nsa·r preunl strs,orn levels mr;y 

be cun1empurwntous uilh ter,.(rtcs of /.h,e TNdus plain. Qt? 

Ghaudhwan Formatinn 
C;mgl,,,.,r,-,./~, har•I., ,-,,ass,'.~e, con~hting of boulders cobb!es. mul 

pebbles oJ tintcstone, QUarrzite, and ~anr:/.atont; matru medi-;.1111 -
,. .• ,,i w<,o,~e-g ·rwi,,e,l ~nndsivn~. l'nc!-... Ue·& 8·ubunhrwle su,, J8W·1.~ . 
bro•,m. and gra11. subangu./ar.ffo.e - to mcd;um -graincd , co>n­
m.-,~111 cr11.s~b1dd~1.: hrown .~i.11.s1rme; ~•lt.y r/ay~!,me; ,nu!. drr.'J­
•·/Qn£ •;11le·rbeJ~ , pa.rtfru/r.J.riy h1 •niddle pa,.t m Cha;idhwan 
Zam a11d in middle G,/1.d luwe,· :imr!~ '\n 1,itr" ,,,,,,1 K1..1,uu 
/\'ala .. ,. I.occ.ll11, ~~r.da'torie aml siltstone bed~ conW.i-r, ab,.nda~t 
nrga.nrrgl"nfr hi!rrmJJs Con tacr with 01:erlyin;; SUl'ffr:i"! de­
)1,,.,;1~ nr" fo;/uR 7,1.,,,:,,. ,:,.,dis/t'.-n.d ., 1w:r1,·,.,,/,.., l11 •,: . ., ,,,,,,/Jwrr, p,xri 
of th~ Hea Lo,i·e;· ccn1 t,c.ct i.i irc.nsiti~nal in south , ·nortli of 
Ch.a ·udln,an Zan., contact ;8 ·11nc,,nJOr-mity .,,;a,. prnr,oa.n~~d 
,n111ulari.1.y {r,trr,jr,rm.o.l,imw.t a11f/'1Jlo.r unconJonwiti~s iri 
'.l'!C>rthern parr. of a rea ,:u{ apparrmtly dosely re/ate1. to -more­
,r,,:nt al,mg O.,,,,.,,,,,,!,,_,, f,,;,u/1 d"·ri·11y !r,/~ PJ;Qnu" Qr Pif'is/1xer1.e 
6mR Thi.dcness 4,9GO feet in Chaudhwan Zam; o~/i.makd 
5,000 jr,et i"l Llira .'1/rti,1, 7,()00 fut ,qouU• ~f 'J'orzm: ,Vr,/a ; ie.s~ 
lha'a ioo frel err•••sed !!..'1mg K/wr,i River The name "Chaudh­
,,,.u, Fo,.maiimo"' pn,poMd.ior u.pper utiit of Siwa/{k Gro"p 
i n S~/a1man foothW3. 1'ype see/ion expo.~ed in. Clu:udhwun 
7.,..,,, (,!,.1 :;1•:;;' N. Im,;,· ~0•15• E .! 

:JNCONFOR,".-!,"TY 

Litr a Formation 
Sa•ulstnne. l·ighl-r:•·u.-;., a•ut brown,fr i,iMe,fi·1<e - u:nJ n,edi;,,m­

grai·ned. a71g'liar W su~·ro·,n,deJ. thick-bedded ,ind mai<8i'.Je, 
druny/y crcm~bcdtk-d: 30mc bed~ cuand-11 mfrac,·uu~. r1~r11.1:ti­
f,,,rrm~ , silly , ,rnd du11e'I Wd! prGHl';'G(! "'11"""!lenic ~1<r.-ow~ 
abundant, sorr;,; c.s !o-ng ,a ~S rnches in Chc.ua.hwrrn Zam. 
·i,ir/udeJ cot1u!omerr,h o_f ,,.r,u.,,,J.,,l µ~/,/,le~ ,,.,,,I ,vMle~ ·i n wur.,,:­
gruined oa,n,hte,ne matrix;,, %pper 1,r,,i;J_fcM; e~ ng/or"lc,·aie 
rnrrnrne~ im ,ibund!rnc,• ,!ov;ard lop; Ihm lenses and buts of 
pcM!I'.,, ,:rmalam~ro.1e in /,,,,,w, ,,,,,,: P~!,l,l~;; ,,,,,1. wb/,.'.e;; ur·e 

chert.. to.ndltone, qno.rtnte, and !1rnes!one wmmon!!f co1•tciining 
Foram inifilru . hu,1.i,dca 3u/1<>rdi,,-,afr br<,·,c"n un.i /Jrowniah-r~d 
P":it~urn e r,nri du:,1;;tm1~. In T,i/,r.-1 Nnia.. ~flnd~t.<1,.,~,mnF~,:,,P, 
f;,;tw~i,;dy cro~·sbedded: si ltstone and cla11swne interbed~ 
«b.'lcntfrum mV.i<i.l~ purl. A~1<1.danl ma·,"mnfian /m,,efru!l­
.,,,.,,,,,tR fmmd nm1' .Vi/o/,ar No.la Low~r conUlcf tra11~itfonai. 
Forms ridges and ct,;_~r:S. nic/mess 5,~t~OJ"eft rn CMuChwan 
Zu.·m, .-~l~'l'rnfrd to le 5,600/eel i11. Lil,..-, Nu.l11 Utra F(J"rr,;.n­
lion liiiw!,wica/ly ~imifor to Nor,ri Fo,·rnatiio-n i'll tho BhiU­
ann{ Ra~l{!C and Pot1var f'laieni,. Th;,, r,1,rr,f ''Lit,·a F'onno -
t-ion '"i,,oi,,,se,l fM' mid,i.(~ i,11 ·i l of s,;,.,o/ilr Gnmp in Su!a·i­
-munfMth!U~ T~pe Mclion e;,;pou,din l,itra Na/a (lat .1 / 0 

01' N: long 70'!!.5' E .; 

D 
Vi howa Formation 

.'J,1.nd.sl.,,ne, grr,.y and ~row11., subat,.gular. mcdi1t1"- and coors~­
i:rain<"d, thick-beddui attd moRM:t'<\ ~ro.,~hedded; indurl~~ ,-,;,i, 
wr,,l /Jrm,;y,•i .<h - r~ii 3andy dlt~wrn f"! Chaudhwc.r, Zam, .U:'l.d­

ilonc imludeG 11catt-0rnd pebbles in up·~ r part, clay n,o.t;,ri,,_! 
rcr"l ji1rt11·""'•il''-"'R'''"' m i m,ra/, o•·riin.i; ,;,, r,,;,14./(j part, and abun­
(!u:li-/. se~iY>1dwr,1 calcitf in middle ana' iowfr part.~ f)eri.1w!. 
fossil fn;.g ·r,wl!(s ub·u~,<.i,ml. nw~tl.y f',,,,.,, m.ir,;_(era, i"1- lower 
part in wry coari;,,i (J>Y1.t1Ud earnl,Flono .-ind pe6/>!c cong/rmwratc 
mamma/Wr. bon.efragmenf.sfoun,J nea.,. Huddka vil!llge &d 
•0 ilt.stn11 • predominates t'l! Liln, Nuk amt Vi/wwa R1«t: for­
m.atfon mo-re sandy in nm-th. C.m(r.c.t, ,,. .. iJ.h Cl,itn,·1Jmtrr Por­
uwli'.Jn "'"YI,~ ,li:,;conformablf: (dtlwv.gk d~finitne ei•id.mce 
v_f a &hcorJorm.ity is ·,wt ge-ncrn/ly obacrucd. '/'hie/me.•.• ! ,.!, If! 

feet •n Chnudhwa:n :tu,m, r.sl.ifT'r>led /,n -~~ i,.1(/tl f~PI. in l,'tra. 
Nula . A.erial photo'}rnphs show that the co·m.bi.·1ted Ch·i!rn-u,afo 
a?ut Vilrowu Frn-.w,tW"x N~em.< /,,1 /Jdn TWr(hic(>rd unt!. ,wrlh­
~'JM?IJ{Udfrc,m Gtnidari KC!ch ir. &·uth Waziristun Agewr.y 
Th t ?lt:'llU' .. Vthowa For1nation"' prop<Med.for lw,,,~.,, u-nit of 
Siwalik Group in Sv.iaimanfoothiUs Type 88ctfon exposed. 
in \lilwwa R,,d (tat il1'Vi' N.; lo-n11 70" !C " E.) 
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EXPLANATION 

Qu»t~rnary 8e<iimentary rocka 
W'dM;»·e«<! ~-i<'~ a>'O/idaird ,ur/i,;a! ,!ep.,sil• i~ 

•I,~ fo.!.1<s "·"" B,,rm, H.m~,.- ,,,,i.,,Je, son,e 

Late Tertiary serli me,ntar:i• rm·h 
"l"h ,c~ cw sUc deposits •noativ ,if c,mtu,<rn!ril 

or;!lin; i~cis«lu !he Si,n,ii~ Gr~"P ar/Jri,-e.,t, 
w ,ht fmi-,,s ~mf B~m, ·~ l'.'M1ta nr.d lh• S1>u,­
_nn/ ,, ,,rnr,s lc,-,i,,• "'"' lfoli a,w cQr,1,·/o.,,cra!e' 
i" !Jr;/Nci,i,ian 

Eflr l,Y l'srliar;v Herl imentar,y rocks 
M<>st!v af »rnr1n• or d,/u,.i.c ,,,.,fl",. , I~ &:uchi­

.,1,,,,.., , ,,..i ,uieo !he Nisa i gro11,p' •t' Ew.,,,e n,1e; 
'" a~ i:=«!cimon Rar<g~ ,mil WaziriMa n. ""r 
du•/,:~/~ ~ F:ir,h,r; Fa,-,,;,rti(;);., 1:., ~~ra li9,.,,yhU' 
,q11frni<t1I. It.~ <foJ,,./ Formalia>1 . and lhe 
G~~:dj Shale. ail 4 E ·,,;e·r,e ,111 ,, ,, ~,/ 1 .. ; ~ ri,.,Q ­
hur: r :,rw.alirm ~f f'a/ .;,;,;~11, aoe; it1 He S,U 
a11.d S>a·q•ar Ra-ngos. :,,dudea ,he Non;r,/ o."l<i 
Sa/.os,c,. F<ir m.a lWai, ef l,'Mo,t~ <!I,'<' 

EJ 
F.,rly Tert1aQ and Late CrPta~eoos 

intnsivc rocks 
M al ,, .;i"J u'rram~t'< ro,;A., w,d "1ttamor;,a~std 

>«11 '"' '"' 'a i:, ,·~alrul W-,n r,,r", "~d ,,ur( \-

• 
Mesozoic 8cdimcm.il.~y rr.c:ki; 

Mosl,y i!J mar•~• m ~q•n in tile Stl'< """-" Ru 'V'" 
""d r,,,,,,..,~lo>' ,~,-lu<',F t 1ie !'a~ Sa~J,t""" 
,V,,!, ~• , Kol J<,rn aiwe• Par~ lam•sto,• ~ . <c>•d 
-'•m'm1 Pc ,mnlw o; «II ,f{..1ci<Wcca<a aJa, tai 
5,,,,.,~wri L i •r.~du,e G1U!I/J ,~r J~raos11 C[Je 
an<! the .1/o,a, .,ouµ' efpro/.-,~,. Trws,,rflJ;~ 
J,, 1~• k\is,r ::w~~h"' • C'!ld S,,'r llan~•• 1, 
c' '"' "~ 'he Ch•cl,n,, f.Qr mats~n of Cr~l,i~e,rn, 
u~, lh, S, r""" Sulr L1mesrnn.e a'!!. ,1 JJc.!la 
F,.rmo/wn rJ foras s,r ftgC ,r~i •i.c KnQ;,-wl, 
Trcdiso, ao:d .V:anw~ '.{ Furflmlirn. \I T""~'N 

Paleumi,: sedimentary rock~ 
In the K!,~or s~r~lrnr ~~d Sr../! R,m~~• .~­

e/1<dn 11,e z.,iu,ri ,ma v,,n,~"h"n Grv,•p• of 
Ar,;,~n itfll """ /1-e lh•l•im. -ret)l a,,_d 
u~d~~l11•n7 :S,,/t P.a~~e F,-rms-,wm of C11mbn.;m 
o,· 1' .. ec" ~' 1":~ -~ 1:y• 
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Clu y8t011e. nd, gruy, 1..1ml /IHO,, i!"-burd111ute ,'<'il 1,,lu"€, _fr;nM+'. 
fPrn,r,i,w,,s . and ~tirieuat~d n~a.r ba~e: an.d. san.dttans , whit~ 
ar.d ~to wni~fl -u:lu:u;. , s11/w:,1 g·1~i,1.r lo Ru!Jrrmr1.deri. f;n,e rin,i'l'R; 
1.,.;,.,1.,1~. {d{,rre(IUd m p/ac€S, (P!d G(IITT'm(ll'!/y ferTR{litw'.it. In 
Litra ,mi Kc.i.ra Nala.8 .;ind 'Vi howa Rud. h,udfe·~•·ugir,o-,," 
.,n.wfawn~ .-, .,,,1, rc,-.,,;/r, ·m~rrd.~ b~,!s o!. ur r,ea.r I.Qp of>,,¥.,il . hi 
sa!W'li 80u ihwest of Domanda Post, i·ariegatal cbys!one c,f 
'U'ppe•· 'J)<Nl i~ .SV'mewhnl ~ill:11 ,- !h.in o, u.·rlm,i.1"'"'"'"' /.,~,fa IL•ul 
clulfur ~lain~,- G&ntain.s .,.,:wt f, ·agment~ anrf plant spcci.eB 
Cmfue!la escheri (If late 0/iuocc'.ne lo late Mwcen~ age S-ub­
rir1 ;nafr i1tlerh,,r/.11 "f Ri./,t;;!t>11.e 11 mi Cur<rs~-yru.'.v,eil ;;undslf.YtW 
u.rs f,·rn1./l;1wus in place.,. (,Yps~ferous cl'1.y,1to·~e, ftrru.gino•,.R 
~eds of r,ppie-•J>!ar .hd, crr>.~sbedded sa>W8tone, and v arie1Ja.tW 
xi.i,'.~lone i r. /o,ver :irw het Upper p,informs elopes; lower 
par! c.,rnmon/yJ.;rms ridges and cliff~ Upper contact 11rn­
e·•·"//·y rl>Jli-c"/l lu trace, puri'ic,;lnrly ~n aeri1,l pfwluj/rupl,.~ uf 
r.orthern pa rt of aroa: _{ormatior, as mr.pped, lvcally ,r.,,y ,,,,. 
elude pa ,·t of the V1howc. FormatiQn. Lo·wcr contact ~s dis-
00'/l,{orma.b/.a . Thfrk:».ess ; ,'J!li()f~Pt. so,,.th1.i:est r,f l!r,nw.nda Pnt: 
esnn,ated to be 50Gfeei at Clr.itani:ata I'ost and~n Litra and 
Kr,u·m. ,'1/(,/1; ., For"trt11!'i<Jt! '"'"J! w,•dy~ ,n,l /1/Uti.j/ w•.'Hlfla.llk it f 
Sorai. Ghar in So1J.lh W aririMan: formation may bo !,ateral 
€1]U1 t'a/;mt r,f Nan or (;a,i }l'r,rmah.onR of 11'1.luchiPtan and 
Sutd . Th 7!\1me .. Cltifar1,<;a./o F'.!rma./i'.!rJ" pr'.!p<Js"d f<)r Tv,;h 
pre·,-ioudy frfr-n1\(frd tcnt..i.rive/if a/3 ,Vu·•·: Form<1tfrm in 81,/ai­
m.ar.fr.,,/hi(!$ Triro~ SP.d'\nn P.cr,1>use.,l n.l Ckitar,~·,da Pr>s! (!t1I 
:11 · O:J' l{.; !ong 70° ;;, 'E . .I 
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EXPLANATION 

DISCCNFORM/TY 

Tp 

Th 

Kirthar Forrrmtion 
Td~, Dnuindu Shu!e M,em/.,,er C/,,·y~/une , (fo ·rk-brQ,,.m- w yray, 

g•·ee·llislt-f,•·a11 t<:r1,.:r;.·rd ~(LU . ~oft: 1l)'/J<l>" pu.·,·I flYP8if~rC>Y,8, c,,n-
1 .. i118 ab,,nda,•. / F'o,·o.minife,·a, lo.mmel!ibra>'Ci!3 , and som-, 
l>ryo.cuu a>,d (C~-inoir/s lnc/1;,:!.cB /0Hiiifero1,s mar! beds 1,hii:h 
,l~cr.,oM ,:,,. ,,,,,,.,(>er t;1warrf ho.~e. A!M i:·>1dude~ per~,.~ten/ 
san.dsto-rie bd,s. rn!carfQUS . /hiw - /Q 11,frk-/Jn{ded (as r,rnch a.8 
W f,:d i·n nort/11 wM.ch thin southiuard: ~andstono -iB mwfu1 
,na,·kr<r b~d inf-ie!d and on aerir,/ pho/u:;ropl.s a8 far HOY.ti! a,· 
pass so1ilhea~I of Char~ir villa~·" LQw~r pa.rt tnd1<de~ brown 
,,,,,1 y,ee., t"~h -r,,,,,y ,,fo11~/an~: fl'nrrr.n•i.;,if,irc, n,h,,.mJrJ,,t ,:-11. 

plar,rn Near Spsrai:ar 1"angi ~nclu.des celestite as nodules, 
a,W, easl ~f Cho.ref. vi/lag~, a~ retiou!atinf} 1Jr.in3 f.ur.ali ·y. 
1£jfp(:T'111ost clayd/0,11• -~ed~ C?re rs,-/. rwd oxirl,faod Contact with 
P,;,. Kali 1.imRRlm.- Jfr,,,h,,r Rhfl.rp. /·'rwmA ,llopr,~rmd,,a/le·~·R, 
commo11ly rnvered h terrare d~p1Jsils Tlr.ickneH !,2~0/es& 
norO, of l.Jom1..1r.d" Poa• .- ~Hfrmc.t.f.'d to be rw r,rnch !!S 1,500/ed 
nort~east of Drarinda The name "Dra,;n.da S/wle .•U«wbe.,."' 
1u,J'flONerl fo rep i,rce thr a·escripti~e term "Upper chocolate 
du.y6"'*(Eum~8, [95£) Type s~diun 6Xp<)~ed 6«~l a,,,1 ,wrlh­
ecrnt of Dra,inda {lul sr ,8' N, !o->l{I IO'OV E) 

Tp. Pir Knh Lim.;,8/,C>•IP M<>o.ber f,,:m.~•l.o"-~ , light-grr,y,f;ne­
graintd. argiilaceou.~, con1C?ins aimndant Formini_fera; weuth­
er~ 1"hite Sub,,r,l-inat( i"l€rbtds of dr,r/c-{lro:;; ca/coreous 
d ,"J.yRtwr> ~ Pon11.R ,ie1•s;Rr,enl ri,!.ge ; e;r:r. ~lle,u r-e.11r!i.ty Tetny ­
nized r•wrker befl; trac.eable more th(rn .!80 ,,,•;/;,o aiun~ OQOI 
/7.,,nk ~.r .S,i/nimaw R,,,..!!B "'" ,! ,.o,·!h·wu.r,! ,:,,_10 W,, d ·r/.,lr.w 
C()m11wn/~ f()rmR dip 81,:.pes and persis~e>1r ridgq;,_ Thickness 
.;_; Jeet in Man,:;!a Naio. 
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I'arh lim~stone 
Umestone, !iyhr-gra:; , Ulick-: and thin -l>fddcd, ha.rd. pored• 

laneous: rfo r/c-l,/,,.~s/1 -gn111 /,,-,,,,, rd Im,,~: r,irn,,,fon/ }"rim mi.n~(~n, 
rn u,µ-p,.,- pur!. C/a3tfr ·maleria! abse·nt i-n ;,_opormosl 1.55 fte!. 
b,i.t. s,..!"'Tdi.7'.rrls r!r.r·k-r1rri11 ~ahoLrsnw; r./r,y~!rme inler1,e1h 
become 1nue,:uing!y ab1mda1:t /Qwurd middl<": d,ryo'lu,,~ i·u,1-
/<1.i-n~ dnrnrfo.Tti F!Jt"urr i ,.,fcra u,w· ~demuitea 1-,,d;,Jex ,:u;1il­
io.ceo1, s- limcstor.R c.r.d calcareous c/aynone i'I /o1'•er parl; 
h ·~'JI li.me~l.~ne her/a rrmt.a1n mo.rrn.sitP nor/:,/e.~ LMt•er 
contact 1rwnsilior.l!.I a.mi bonT!!l,ir',! :~ p /.11<•,_,I 11 l'friJ rHri/'11 ol !,u."<Jc 
of !owe,· difl-for·m1>1.Q limestone For•~~ ridges: on osrioi 
;,lwlil!JrrlJJh.<, /Opfr(lmphtr e:rr,resswn C!nd light c,:,/or contrast 
markt·d!y with oi:e r/yrn!,I 1md um/erly·iar; /uur,utw"s T/i ·,",·k­
,,,fss l,Hlfcel ht gorge west of ,\fugi>a! Kol 

Semlmr Formation 
G1a.ystone , black, sofl . lnr.r,lly som~what R-il,t1, ,tr.ii ~,,:r:li'il, fri.­

d11.d~1, .ni-nor tr.,:n ~edR at1d ca1urctiow,1 ofdo.rk-gtc.y re black 
limesW-ne; contains poorly pre~en•~d r<,re FQra7ll{nijer(, ar,,l 
bdemni.l~.• ; nl8<, i -ridude.,ferrug£1-io,is and ealcare-011s sa?ld­
dO?lf near base Baeu! co11r,!omerats, n _f~s! t/:ic'-, eomµused 
,._r /mlP-rr>r1.t1,:,, /iwRMr,WJ r,eM/es and cobbles deriwdfrom s~tai-
1,ia11. Limesbne Group 'in ,n(l!ri;r r;,_/' r1..1icareo-1<8 su·nd~lu"e 
Fvrm ~ <!lo'l)<"8 a11,1 ·ool/e·ys; co,r1monly covcred by ecr~e Appears 
ae dark-colored a,n;t o» •ceri.al ph1/uurapke T.nwer rnnt,:d 
~h(/rp 11.nd dilcnn,f'ormable. 1'h1ck1u:ss 9/11 fut m gorge west 
<Jf .'l,fur;hal KrA: r,,pp(l r~nl lkt·nnrny uf ·u·nit, ""teJ o·n 1..1eri«l 
phoWg·raphs of Cat Tangi ,1,·cc.. no> th of gor1e, m«!J be du.i to 
s 1 . ...,·ksfa,./ ting 

L17 
Sulaiman Limestone Group 
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l dm. D~nwnda Shale Me-mber Cicgstone, dnrl.:-broum ,;,nd 
11r·ema.1:8h-,r,·u./1, .so/'/.; ,,,w1o,,:•,•.R f 'n n1min\fen1. G1111.8;_f~rouA mrtrl 
near top wn/ai.nE /-0.,n.e.li!minchE, gu~tro,vod~. and echinoid~ 
C!ay~lo/1.f.' gyµaifcrvu~ ·r.car muld/e , culcareoiw wn.d splv:lrr1, 
r,o,::r br.Re Al,;,ndn,n l relo~til~ i ., Ff':ff~ ·far1:1.,,;r/,_r"r,;m ·,~pJrnt 
pari. I mi1e northwed of Cllul u>eskt l'ost. Fonlls siope~ and 
wdley~. c,m,m(rr>!y i'O' '~rerl u,;11,. IR.,.rl!.c~ de1;uad~. (,'vnluci ~,·;/!, 

Ha!iib Ro.hi Li·>MMone ]efoNbe,· ~hC!,.P Th-ickness 1,020 fe~t 
~½ 1m!~ , r,.(lr/1,. nf /Jw,,rnr:.ria !"rr~t; •.•bmotut tn be 1,000fed 
u,est of Domanda Post The rwme '"Dum,.1~,du Sha.I~ ,►fem.b~,-·· 

propoud to repioce the dMcri,oiivo tc-r;n '"Lower chc,cn/rtr.(J 
d,,.ys "'~ (Rnm.es, !~52) T111•e .sedi,m e:::po.•erl ,,,en !lf l.k,,naNio. 
Po~t (/al St' 35 '30" N ;, lon~ '0° 12' E .1 

-F Lime3tM1e. dark-gro.y tc biue, hn.i·,-1 , lk,:n- w lh,:~k-1,F-dder! r,nd 
,,rn .. ,"':"e, r,o.-ril~ c,rllilic ,111ri p~m,ano!i t i.: w;th some secondary 
ca/cite and chert 1tod111es; •,r.:ee,/hers 1;ahi-(1ru11 111 bruw,,i,,·h­
wrai; Includes MwiBh-blr.ck caitareo1.0s doyslor.e .:-nti;,.cala­
tira,8 ir.. lower part and., abo!li 1,200 ab,Y'Je the base, !OOfeel r,f 
ferruu1n-0!l~. muae€oU8, ripp/e-1narksd san.dsUJ..,e nr,d ~"l­
,·,neoi,.s ~-,.n.rislnn~ Slrnng pM,;•ol1Jcrnu ,1 nr.!or in limestone 
n~ar oas6 Be/emn.ite~ i.tar top and mostly fox.a\.hjero<'..< 
thr,m{lh,rnl: cont,,,n~ algae, orbifovi~, cords, bryo~oa, brachio­
pods (Te rrehr,,t.11lid.s. P..hb"-d..miciljd~). lomme/Ehmnchs, 
qastmr,od~, cnnoid& 'i'entacri-nusJ, and organogr.mi( b!lr>"OW$ 
F11rm~ h-i.ghe•I p,:ukx in 81£lai:mu.i'\ Rangf E.:pused tllicl-'!e~8 
J. ,85/;fed in r,orgc w~et of _·11,fogha! Kot, total thidmuss 1rnt 
knm,;r. 

u 
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Th. H1t~ib Rahi L •:me~lor1~ iWe.,,be•· L'11"·"stons, brow·••· hurd, 
fin~-yru,.,.,ed. thin -bedded ; conta,ns For ,, ,1.miferu; weathtrs 
wh'\lc. hus petr1Ji-;f,-ro1,~ od<,r u, p/uct$. Mtdd!e purt con;­
w.rm.ly araO:llnuou.,, ~on/r,•:ni'flr, nr.rfolP.N a1!'1 th•r. t/iHconlin1,ou8 
!h'ds of ch,:rt; slumJ;ing seen in som~ bed~ Lu,v~r purl a siJ_n .. . 
mu, 1 •i~i µ/rice,,: a /,a-rd uryi!iC?ceoirn bmcsronc conta·ining 
ab,.ndc,»t Ass,.lipa in ,Ah'1r p/a1:es For,n,s pen.isl""'' ~Crlgo 
;noi•idino e:::cellettl marMr unit: traceable more than 180 
,uile& u!u•,y ~«~! .na.nk uf S.,/uiuwn R'-'"11" "'"d ·north·.,,ard info 
Ww,i11Jk!n C,:mto.d i,•ith Ba.ska Slw.fo tmrrnitiMrnl Thi ck­
.,,.~H /I l! J"el "t Za.rn Pu.-t, WO_{'e~t norlhe11al of Mugh"! Kot, 
and 1J! J(;et ~ 1:I mi0€8 north IJf Dornanda Post 

Riu;ka 8hale 
CIC!ys!or,e , '}HfT. and rrr~e,dsh-~r"!J, h·r;gJ, 1.-,·~rl. o.•fl.f! ·r, ·,u")lfr 

tow.,rd baee; ilrl•!d1/ 11eor base; contains a.labasier in nodules 
awl Hi"'i,S alternc.tirig ..,,,ith tedd.,,,J ai,,l,aarer which ra.ngc~ i n 
tht~kMRB _from e, Jtw m~hes to more Uwn -'O feet; a/so c,m1o.in3 
?l!P~iferous lir.testone C?nd mar1: f<J.,.t11•1in·£~• ·rn! 1'i1>ustor,{' a11d 
,,.u,r/ ,·onmwn near top of formatio•• a/G-ng u.·oBt fianlr of 
Dra~int/n s;r»rlin,, /111n~l/;hr'1.•wlu ,,,_ u.p_ner 'l>rnrl.e >)(Ir//;, of 
f)om.anrlit Po.st Form.• .ofo~lf.~ Lower c,;ntactfair iy Ilwrp 
in north lwlf of arv.u w}µcre 3am}$!.r.m.~ uf Gha.rij Shul~form.~ 
/.Jw cii//s Tlu~kt;oss r.~ofcd nea,- Dasi:a t>il!a.qe; (;()·7 ftc t 4 ½ 
mi(v.~ ,,,,r/.11. "f n"m·""'"' H,~I.; ~~tim"f.~d le.,· ., !h.11.ri 400 Jed 
west of S~n:t'. '.~har. The -nam<a "Ba.,ka .;hale" propostd lo 
ffpiuc~ ihe de.~, ;r-;J,lfoe l~'l"m ·'S/u,/r;; u;ith u iu~<.<sfrr- "' '(Ea11:es, 
d;;:!) Typ e oocl,,on e;,pnRed l½ v.i/e~ eant->1c,·tk-6U6I, of 
lhc v•11oge r,f H« ska (lat Jl"f:9' l•'.; lon11 10"08' t:.) 

Gha:-:ij Shale 
S1Lnd~fo"~ o./ top of_fo,-,nation, grr,,y, ~•·o8Bbcddcd , l:bou! 1% f,:,;f 

thick. c·rop .~ r,,,1, ,:n ru.Jt·/h.wn1. pn.rt r,f rrr 0 a ; r.,m./a1:,,6 s,i.tordinate 
,·uur8~ -y-r,;i~1~t!. Jund8l-0r.t . cor.g/omerate, a:id brow-n claystonc 
rn!erb.Jd~, ucc,n!:ing to Kei:wr (1%J), ullil .,,.,,/11,,,. riut al,m,i 
H mile3 .110,.,ih-s;,u/heusl of Muyha/ Kot Below this u.n\t, 
nppe,· h"if 4 fQrmatVm con8{.~ts oJ claystone , bravn, awl, 
l>row71£,,J, -·, ,;d , -~"ft, fhs·il~ ; w~ather8 br.'.y1!l red or maroon: 
cc./care ou.s and .~andy i n placeB Cunglo-merate, ;;undstirne, 
a.'r< d .,,.·nd!I du)l8lvn~ 'l'f.l~rhd8 le 88 co·m•"~" //ncr.ird b,ise of 
fow~r h~./f of fon•wtio ·n. Aiong Domunda fa1<lt bd-u·een Z,un 
ur.d Domanda 1-'r,,ofa, .or,nrl.~1.nt,P, "~"-!Jlom~r,:t~, ,:.-nd m.«roon­
weall,erin:; ciayswne appo.1"enliy reftricted io uppermost_r'ew 
h,,,,ndud f.i~I r,jf01·11ta.t-ion a.nd an 1tndeTlnin b,1 greer.i~l, ­
bnrnm ar.d ~rnwn clayMott.i with Rubr,,-dfoate ma•·!y ii•nezwne 
c<,Y,11..1-i•r, •i~,11 11/J ·i.Nduril Fvrnm.i.'l'!iferr,, c,,,,.a!s, bryozoa, and 
Rch.inm'.d~ Th,:~Jossi/Verou.s m,cerly limHto>l<' ia n-0t pr.6enr 
near Mt.{lha/ Ko!. LC>io.'er lm(f offorma/ir,n 6ons{st ~ of ,·ln11-
~lu•te, gree,i, dark •g·~"IJ, n,id br~wn, fiHii~, carbo1'aceo!l8 in 
plac~a . weather$ gray: alsu indidco a"bo ,·ditt<,(e ~ilt8foJ.e , 
g,ny, ...,·ppl.~-,.,ark~d, rrn .ssh,,J,l,,.d so,,.d.M<me, ,,-,,,,i q1,.a.rl2itic 
~andstor..e. calcareous rn places L-0cal!y, siitsv.>w: conta-ins­
«b,,.,,ic"t F 1Jrwmin\(~r" Plo11'.i /ru.yme11t. -i:r, O</,i~ -1,500 feet 
above OOso fAwf.rmost 1.400 feet clay$/Onc, darlc- grC1 ·y to 
hfo.ck,.[•: .q,si!e. Fnr-ms ,m!ley.,· v».l.h iow ri,JoeM, C<JMmm1.l.y 

co->:ered t,y terrace and scree de}Xisitz. Lo 1;•er co-tttact distinct 
,,.,d .,,_,.,_fr,rw1r,l,/e. Th;ckne~~ f .stim.r,.t,:d lr, 1,., Y,()01!_feet iT> ,lw 
Mughai Kot ar,:,a 

~~: 
@-~-,.-~~:,; 

Dunghan Formation 
Li·me.~tot1£. !J:"a ·y to ,la,-k.~TO.Y, l,u,d-.J:;n,:/y Cl",J~/nUi1t~. -~ ~r,J 

!hirl., /-,edtied; wn ,.C1ns alqce, /i';,ro. m,'nifern., cara.ls. a"d gal;t.rQ­
'f)Od .~ . /_/ppa ;,art .iand~· /award ba .~e. Middle prr.r( ,:e ril 
~a:r.d11 b!,,,-sl,-,;r,v; lini~slone. argi/lu.ceoi,. s towc.rd base; t.uo 
iaiterb~de. er,cl, abo,,d JG foct ikicl, . of ean,forane, brou·n, ft_'n,:, ­
rn medi,im-gru~nsd, rnic,;:reoua. Low~r r,art sill',/ dnw~i,me, 
rfo.rk-bh .. e, micaceous. contains :;o.Mropod~ Forms ~harp 
,·idar al-On:; east Jl unk of Su!ai'll".an Ranqe. Lou·er. cr,nlact may 
iH d•sto"1.lormab1e . Thicknes& 6~SfMt u:~s! of Mllghal Kor.; 
.s1;v.ly ,~r aerial phvtographu 8Uf!Q~.,1.~ formalwn w erio~~ o!lt l! 

m.11~., .soiJ.lh of ;,;,,,r, Ri1Jn o.nd IHs t.l>r,.r, Ii.elf a mile u•fst of 
quadrang:e bov.r.r/o,ry 

PH.h Sanrhton P 
.'ir,.nr/ .. slo n~ r,rr,y and. 1,!HR, q,rn.rlzitic,f"7'.~- lo cnor.,e•orn.i11.ed. 

sv.bangular rn roi,.nded, thin- and thick-oeddei to mC!88iN, 
c·u7wmu,,/11 ,:rn.s.,/,.,,l,l€d, 1:,:;nyfom~r<1ti,; n~ar /Ja.s,e; w~uih~ r., 
light- II;; da.rk-~rc;wnish-~•.,.tty: ~ome !icds confoin or,,;arwgenil.' 
burraws arid µ!«:nt r(}O !.s. (."n,~~f,~d,lir.g M~(l(lestP Wf.x!.€rly 
c!.irechvn of HdiT,lfn/ /rar,spun Also include~ iubo,.dinatc 
i'1terbcds ofsi/ty cia.y8t&1!e. blue a•id ,fad,-gru ·y. co•1,mo"!r, lt~& 
U,,.-,,, ; fr,ol r./ofrk /mt o. .• m.11.rh a.R IS fM S t.hiclr., Rome,,:ha: 
carbQnace{)US ar.d s1i(furous in places: CJ'tltain.;a ab1mdanl 
p/an!f~"-:Jlnln(~ 0,1 H,eµ.,_fu,und ufo"ng ~ed.J.i't.!J -,,lu:n,·., '-''"1 
fract,ae~ r,_bo!lt 12.'ife.d be/ou; top of"n;t PormB cliffbcneatk 
ridge formed by Lh.mpf;,an fl"f)rmo.tum f,m.ar CT11tlad npptan 
tu 00 co~1formabl~ ThickneBB /(/;}eft we81 of M;ighal Ket; 'Yli 
n.eriol p lwt,-,grc.phs, ;,nd apr,earn t.o th-:.:k.m 80utlm1<.1rd . • \'orih­
wrird, uni! becum.eH leE8 dis!inct and ir,crerlsin[J!y d,fficult V, 

tn::ct or, aerial phofoi;raph8; appcc.rs W be LuB them 500 feet 
thick ir. G<it Na/a 

\\-.~i~\·-
' 

Mughal Kot Formatio11i 
Sa.nd~tG'l!e at top of fonr,alior., !1uht -gruv.- Uick -bedded fo 

mM8ive, lw,rd . Vf>"Y ca.lcure,J,,s. a.r,ril!ocemu: c/unml,:~ wit!t 
sandy caiwreous daystone, 7ray, commmily sulfurous. t >l buis 
,rn ,n,,ch u~ 5 fi,d th1c/c ; uil e,·,·p• found ai,mg joints and 
/wdrh:nfl 7,/11.11.Fs Sandslnne ,,,.,,,ii u.;,;/erl.niri by c<1/r.are011s 
d«i/stone. da rk•grny , silty rn piaces, M·gil/o.ceo\is; l·imeMone, 
1·tuy . . sulldy, u.wl n,lc:11nou~ .,nrul.si,m~. lhi11. -hridEJ1l . h,ur!. 
cm•nnonly ferruginm,s. ra'.pple m.ark8 and Ol')]<l'tilJ!l~"ic ,urrows 
tn placo, L<>1Hr part offormatfrm contain., .ihaiy limnt.:me, 
hl·ui~h-yrwy Iv iluck, sandy. a'."!/i/iuc;e<,U8 , !hir,-becided, ~.,fl, 
1wdular in plrtccs; weutheri da.rlr-1,ray. C!!~o in dlltie8 sub­
,,rdinf!l~ inle-rhedd~d s,:nui~trme, fkir.-bfd..:fod, hat"d, co.lcaroous. 
fernigrnous. weathers reddtsh-bNJu-11, C1Jna.-Omerate o.t base 
"''"twi-,,s .,,,,b,,ngu,l,, ·r µ~b/Jles of Pwrh !'im~8/c»1e * Coralsfo11nd 
in :,.pp~r pa,.t of forma~'\on. orbit~ufee. bi·yozoC!, mo//usra, and 
ec.~ i nr,1d.~ thrount.out. Fr.rm;; si"ope . l,<J wfr wni,ut d i.scf! >1• 
furm,.b◄'e. Thck-,,ess- S.7~ J<:'d u:ost of Mur,hd Kol 
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Contact 
lJashed where approxima.l<"l,J focatai ; queri~d iJJ here 

sxi81encc 1mc!'rt-:i,:n 

Trace o! conspicuous bed within a formation 

Fault 
Vo.Ah~d, wf•Pr~ ar,;uo,;1:maidy iora.t~d, · ,/.ot/.~d whRr~ r,onr.w,IPd: 

querifd w/-..e.,.e t ·xi~ttnce uncertai11. U, uplhrown side; D. 
dvwr.throw·r, 3iuc Arru,uy o·Jww rddi•·~ iw·ri::,n,ta/ 11W'9<"ff1t•n.l 

Anticline 
Shouring crentli1'e aM plunge Da~Md where ,1.pproximat,;ly 

/oca.t<d or CfYf!C"e/ller!. 

Overturned anticline 
SJ,,;,,.,.,:,/{/ tmrr. of o .rW.l JJ/a-n.,, a.fl.,} .-1.'-r"d.;mi 01f ,J-i.;, of Ii mh8 

Dashed where ripproxim.a!ely /Q<:ated oi· c.:mctC!led 

Syncline 
Slw1i•ing troughb,e o.nd plun{Je Da.&h~d wh1rf a;,proxinwte/y 

focr,ted or CO'l'!cealed 

" -'-
Fieltl 

meas1Jl'ernent 
Photo2"rnmm1ctric 

mi>asllrem,,nt 
Approximl!.te 

photogr!l.mmetrfr 
mf!an1remcnt 

Strike and dip of beds 

=I°"' 
"' F'hotogrammetric 

mea~ur.,mPnt 

-r 
" Approximate 

photogn:immetric 
,ne;,.~llrFment. 

Stri ke and dip of overturned beds 

G 

Gypsum 

C 

Celestitc 

e 
Phosphnte 

s 
Thermal sprb:iJ,1; 

• 
Oil Sl:'ep 

◊ 
Dry hole 
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STRATIGRAPHIC NOMENCLATURE 
::-lo asterisk: Name fo:-m:dly acc<c'.1-'l<:d 

untle r the StraLigraphic C'We. ur 
b.elie,e,l to Le acceptable under 
the Code 

*Asterisk: Numc docs not med the 
requirement:, of the Code . but 
ha,; ~n uered in µ,,, vious µuli l i~ 
or unpubli~herl _.'!J,;•,,A o~-- a 

,ii,:,ttl?f lTJ,f 

dUh.· 819'8 
\, . 

32° 

Anticl iue 
Shoant!,/1 ;,/1,noe. DvUtrl wh<r< <<m~ e,,foci -..,._,__°"~~-

Overturned anticline 
Slw1m•'f! p!un~a Dot!•d ,ah<r,• eor.cm!cd 

AND 

,L'!c, fi. Gecloeical 
OPL~1 rr 1~: f 1 -, 

~hi;'! r:.~1 

n trri t,1;ie ::, 
0 0.nf'ormt+ .. : 
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