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Abst rTahcits: study investigates the facies development and se
mi xed carbboatkastic unit exposed in the Western Salt Rang
into four l'ithol ogical units reflecting | ateral viari abil it
|l i mestone to interbedded | i mestone and sandstone. These su
to mixed-ctasbboat and -dwinti inmma teedl ye,n vd Ir asntmemn t s . Lithostratigr
underlying Wargal Li mestone cédrlwvehatfeasl | duorni ntigh ea nlLoartteh wie s it
Gondwana. Similar Per mi an successions with identical l'ith
(Dal an Formation), Arabian Platform (Khuff Formation), and
reveals deposition in the distal mi ddli é i tioclpasotxiiana i X endh,e
platfor m. Based on identified foraminiferal assembl ages, t

Wuchiapingian to Changhsingian stages of the Lopingian epo
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2007; Li et al., 2019). analysis to characterize the
The Permian strata of Pakliistthaml,o giacrali cubvarigattbose f an
i n t he Salt Ranrdgues amdch g @slaintdhiogt r dt)yi,graphic wunits and
represent Tefishiylainci clhabdbincattasempgtes sitoms.correl at e I i th
These ranges of Paki st an orrreelretsiemrts lbetwwebatthedt t e
Car boniiPfeeméo asn successi ons,Rawhgeen (cFinp.ar &) ndh the other
the -egyggé val ent and paIaeoagreoougnrdapthhecaFPérys|aealG yf and /
Gondwanan successions (esppenihgy-dEtrtohne eeamMr abi an

Pl ate; Jan and Stephenson, 2011; Jan et al ., 2017). Th
ranges are ar eshiilviecifcdrastcamRb Gri@miceegisc @ainsSetting

for instance Zaluch Group which share sedimentological
and paleontol ogi cal simil arbDarniesg witthhe e ¢gPweirvna laennt ddégos C
Ar abi a, Turkey, and | ran (sSdciprheemtsaorny etplalt.f,or2m0 1 d;p pAls e
et al ., 2015; Jafarian et( Nalk.a,za®%@l1l8and Thiec k4 anlsy c hl 9@r50
compri ses A mb (del taic dBEpomi aB8) ,t o Warhgall af{ shaTlrlioaws s i
marine), and Chhidru (masgdnakentmarmanien)l yf oompti ehag ¢
( Kaz mi and Abbasi, 2008) . cTohweerChdhi ¢ he Fnoornitahteironrn pBas s he
Salt Range, whi ch was par Gomdwatnhae (lAnhdsiaann aPnidat @ h aound htr hye
Gondwana supercontinent dRuirfitnign gt Ak onlgatten e Preo mti menr n ma
(Abbasi et al ., 2011) , ptbhei dCdasmmeal aablm ciae e o gbhatsniennstt
depositional changes, and PalTeentahtyisc, cfoonldlioweodn s blyertthbyes! toi
from the opeheéetnlgy f t he Ne(oPatriat and Achache, 1984,
Previous research on t hé&hsChrmi amad Cmoarurdmtﬂ}eo,tnhjzaﬁs)]ffrl
established i ts stratigraphirderf ed me Wwer Kaiak kbaoknaszt aew acsi haehl df
Di ckins, 1985) and the evollmudiiaom odbddret iPeemi athno ctalhd one
platform (Mertmann, 2003)ri fYamigows e atsgqpclecedmacef f arhewar
pal eogeography, sedi mentoldgyosiamidomi atsttrlae i goaphegr ofed
Lat e Per mi an rock uni t PpClhiedr  AnFgoironhaitniio net whs, 200
evaluated by ma ny resear ofor tshwalricesdr ( €t g.of tPra&kilsrdiinan
Japanese Research Group, P2&abs e MBet mahfe20PB0Q06)Shahhe |
20009; Wat er hous e-He r2nalnon; eSbcf h aPeaenbgeelai bef ore i ts breakup
2012; Rahman et al ., 2022)i.ntAbbbhaurasi al and?2 0Gloln)d wammgd ar
the Chhidru Formation to fDourrmantgi otnfse i hatOeam®er mi awni dainndg
insight into regional tectRannges.f dhmedepasitiobdndlhemosdeul
t he Chhidru Formati on pult ndfiamwamud,c ontnidn ecnatt e(dMe t hmann
deposition of t he Chhidru | FRorPnasktiisotnanpccMirdrdelde otno aL at
shall ow marine shelf ( Ahmasducetesal ohs 20rle2pr efshenmatd @¢ p @adi.
2015) and recorded t wad Imdli sor dmar ginawggrtédesinwea t herr
Regressive depositional s eeqtu eanlc.e,s 2(0ARMmad Téte &Shlt RaAaAHE
Similar wor ks of Al i t atlh.e (P2o0t2Ma)r, Pdmd eWadoacadnseti tadt
(2021) on paleogeographictlendietsitenan d&idnatiapasi tRaonngeels
model | ing of t he Chhidrur coksnatbom ansegpretedntt hpor
deposition of the ChhidruPB&GrmabanofHuU®SSs aniddeéte alo. ,i n2nle2
shel f area of t he shall oaMd . manri0R8) ,enwh eme mehé Saanld R
suggested extremely arid satnrdatdglrdapleil ¢ max po sduurreisnganidt $
deposition Recent resear @ah gbeyol Dghicral etmuale.u m( 2d0u2el ) t @ n
Hussain et al. (2023) explopeerldogihealp ohieqntt o raye sdlf t1 toénegti € hud
For mati on as a reservoir sandt ispruapxhei coft roogét r uwttiho nt
aggregates, respectively. western periphery (Fig. 1) . i
Despite numerous studiescomprtéesiChrhald,rut mramsnfadrn m,n, an
various stratigraphic i nstiygpheééss tbat tahries mhat & e shReerdmibayn
succession ar e far fromocad myl ectael.l e dT hSearletf oR&nge Th
understanding t he Liea eboPeartmaiiasnt r a1 | iamidc | ®Hset Ipucnf adud % ti rnagl,
shel f and shedding | ight oautihtesr ns paacdassioofnst hef Sahé Re
Range, Pakistan i s critalcal 20@ 1, um2roa2vse |l | Amigz ehe al
pal eoenvironment al condi t idoenfsor ntad g cosist, i otnhael Shailstt oRan g ea
facies evolution. This papkRrecamdkraivaomur st ot o Renédat stamnmg lh
faciesd variation can -lbeveamivs saibnge & oaclompd ed ®n sMea sad z2no isce :
changes, pal eoenvironment aAblaaid,i t2®0&; oHu depiosidti oal,. ,a
stratigraphic analogues of Thiech Peuand eaisi 9 s @aemo swsi tFheirnmi
strata of the adjacent bascihnasr,achtyerempeldoybwywg sddti aiilceddasf
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Era Period Group (Formations of some groups given)
Sakesar Limestone
Eocene Chharat Group )
Nammal Formation
Cenozoic - B
Patala Formation
Paleocene Makarwal Group Lockhart Formation
Hangu Formation
T-K boundary AI
Samana Suk Formation
Jurassic Baroch Group
Datta Formation
Mesozoic
Kingriali Formation
Triassic Musa Khel Group Tredian Formation
Mainwali Formation
P-T boundary
Chhidru Formation
Paleozoic Permian Zzliueh. Group Wargal Limestone
Amb Formation
FigGerReralized exposed stratigraphic succession from the P
Range, .Pakistan

Group and sequences domi ndeeamdr byt ecda rbbeotnvaet een, tchoeu pdhehd dr

with siliciclastic deposi tGr oafp wahd Ziaé uche rGryiurpg (Miiagn w
The establishment of a caKhbednaGeowd atfl Fogm gornif nogrxnt boéi «
Mi ddl e t o Lat e Per mi an peonbdcti.s attributed t o t he
deposition of the Zaluc-h Group in the Salt and Trans
Il ndus ranges ( Shah, 200-9) 3 Mateesrei arlssngpensd Mehbh hbids wel |

exposed Permian and Early Triassic sequences in the for
of transecting gorges suclA dcet aKhedr daciNed aavahlamsi s

War chha, Na mmal , and Chi athdlcik. sAmongn tdhfeséhe t@rhi dr u
Permian strata exposed in Nammalam@alr g6or gWe s(tFeirgn. 231 th a ¥
been subject to investigagieohogiAddli t ifoinamlldwor kt,het Per nsi
strata can be correlated measssedadj pakbabvontbalso gisc aln aNmOC
and Centr al Il ran, the Perkilkae WGaddi, ngQacthaarr acft fesh srté,csa
Saudi Ar abi a, where the LAt g ePereménanatsitvreatraockf sampl
Lopingian epoch demonstraherigiogrsi f iwd & mti n d etpleesai rt hindonnaatd e
similarities and age congrsaeancessiadmeistyswietmatpetéhtyi aus
configuration variations. The surface sampling was base
The Nammal Gorge section,acrdocsadt ear ii enn ttahtei ownne saead nb8ddt
Range (WariKlad abGogrhg)e ( Fi g.botl) om etxqposep, among w-hi ch

sedi mentary successions r asnegcitnigo nferdo md é¢f poteh P eq @amli @mo tt ol ot ghi
Eocene (Fig. 2) . The Uppeémnyv esetrimg atni ohal, ucahn dGrpoeutpr,ogr a
comprising the Amb Formatiforus®dr gal | Lmemesboneeana@ansdgand
Chhidru For mati on, i s pr oQ@h miedrtd yF ooruntactri oopnp.e dHeire , t he 't
Western Salt Range. This agpbupd: s" meihcarroafcatceireisz"e di sbyus
fossiliferous shall ow shelbfedsar bwhnialtee "dleiptohsa ftasc iass " werlel
mi x ed siliciclastiec carbemnatiset othhep dsaictise.s. Thlei s Ahb st i |
Formation signifies thei depedswieteinomt amibomiax eédda@sand Iniad i@dlt &
carbonate sequences, foll otwepme sh.y Barek mami nhlee |l | ambst eae h«
the Wargal Li mestone, whi cabb,u nidrmntter nof i fsoosvielrd,ai al bgch
silicdaemmiasat ed, fossilifernmautsri @hhdaodmmtuenEorumgitiggnpoi nt

( Mert mann, 2003) . The Chikiodnpwar iIFoo madc h @amt sf-8 o lnen I8« h(od A
transitional and confor malwkeee canht hckzedvi t b -teobaetirrilatr egraakt!
Li mestone, while its wupperundent athe i pohat i zi sagblne cdwe ¢
paraconf or i)t yb oautn dtalrey (whh i cAm ail sy sraasr kveedr ebydone at t he D
the upper contact of the MnhnanwalhnhimeRoamatScorern¢CEBYg. Badhr i
ot her wor ds, t he PT Boundahey Démartthneenst ody Earela Scsi el
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