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Ai,r r.rrtú: CionorÌnl\. l)rkisnn. r"onh \\isr Ìr'1,rìricf Pro\ inct.
T.rbri Lllest<,n,:. È;rrh C.rrti,niierour. Lrrcst 'four nri.i,rn.

,.1l,rorrrt. A rcs srr'.risrrphic unir. rh,: Trbri I i,rcstonr ol the
poorlv knorn Tir.rh.rre,r oi northlcst P.rkisr.rn, i! on(,)i \\Èrr1 t:.ì !
Cl boniirrou' c.rr t'onlr uniL. .lsrriburcd .rlong the Nonh C,ondr.rn,r
nr,ruìn. sonrc connecred s irh rr.rnsgrcssilc irrerltrdes. l ìrL T;Lb,rì Linrc-
s(rne his pfoùrcdd lit.st ToLrrn,risirn (hrlv C;rrbonilcnrusl corrrxlorrrr

indicrrì.c of rhe n,ìddle oi the.urclo,r/n lu,,i Zonc.

,R,,.is//rr.,. Il Crlc.rrc cli T.rbri ò un,r unirì lir<,srr',rri,:nticr clel-

lrrc.r.lu.'.:. n,..r.r.li fir.r i ..,.r'-, 1l^ .J '1,.i.,.,.1-
lc nrnrcrose rniri c:rrbonrtichc .ìlcune drlle qu.ìli ì!s(,.irrr id c\(rìri
rr.rs.r,cssi'i- Jcl Crlboniirn, lnicrn,rt .ht sono dirrribuirt lunso il
nìrrginc s(rcnrfi,:,nrl. di ConJrrnr. \.1 Cilcr!.'di lìl)ri \ono \rrrì
rjrrtr rti conoi|,nri del ToL,rnrì\ìrno \ripcriofd lCrrboriicro I nicr.iorcl
inttìc.rtnì dell,r porzionc eenLr,rle dcllìrrl,rrilts larrs 7onc.

lntroduction

,\part frorl inlornr;rrion on r rJlerse oi tlìe Bizir
V:rlle1'-Tirah region bv T:rhìrkhclj cr al. (1975) iìnd obscr-
vrltions on igneous rocks of thc Spinkai alei of Tir.lh L))

Jrrn (1975), r'erv little publìsheddrta have bccn lail.rble on
the geoJogl' oi the tsazar Vrìlcr-Tir.rh :rrea oI lhc sourhcrn
Kh\:ber reo on of northu,est Prkistirn sincc i travcrse bl
Hldcn' I398r :rr thich. rihilc.ìccor''p.rn\ini,r puniri!c
rrriìit:rry expedirìon, he notcd the occurrencc of irn uncr-
pected:ìnd inreresting Plllcozoic rocks inclucling a Pcr-
n1;,rrl sequence fxrnr rvhich he collected fossils iclentificcl
witl.r rvell-knonn fornrs {ron thc Salt Ranse. TÌre poliricrl
inaccessibilitt that prclriled until conìparrri\ cll recenrl\'
for the Bazll V,rller--Tirrth:rrea rcsulted in {Ìcr'rerrllv spec-

ulative gcology ior it, rnd indeed for most oi rhe Khvbcr
lesion. Sl.mptorratic ol this is depicrion ol thc Brzar Vrrl-

ler-Tir,rh are,r ls consisting oi Prorcrozo;c and Mesozoic
(r'ithour Palacozoic) rocks on the reccnt geoÌogicxl map
of notth Pekistarr (Sear-le 3. Khan 1996).

The bedrock of the Khvber rcgion east of rhe B:rzar
Vellcr'-Tir';rh .rr ca rr,rs formerlv rhought (Sh:rh in Sh.rh et al.

1971,1980; cl. prior phoro-in rcr pr etarivc work by Srauifer
1968) to ì:e l,rlgch' Ordovicjrn (l.rndi Kotal Slate), bv
anxloilr rr'ith Ordovician cllstics reported from Afghani
stan, Silurian (Shrrgai LimestoneJ or Carboniferous (Kh1-
Lrer l-inrestone)-thc lasr basecl on an r-rnpubìishecl report
oilrcnlceous foranrinifers. On rhe b;rsis ofextensive mirp-
piùg, ,{shr'ìf Khrn.rnd NId Aslam (1989 and pers. conrm.
1999) of the Geologicaì Sr.rn cl' of Pirkistirn l.rave concluded
eÌl thesc units arc Precanrbriitn and thrt rlÌprior reports of
iossils flonr them should bc discountcd until unequivocal
docunrcltt;rtion oI preciselv loc:rted ntaterili can be pre-
sented. This opinion coincidcs *'ith the negatir,c resuìrs
obtlincd lrom our acid-lclchirrg ol nunrerous s;lnrplcs of
ell thrcc of the lbole un;rs froùr ourcrops along ind near
the Khvber Hishs'ar' (Nlollov er al. 1997).

Unecluivocrl Devoni:rn-E;rrìy Calbonif crous ('lbur-
naisì:rn) sequenccs, unconfornable upon the lbove Prc
cimbliiìn units rnd structurìll] prcserred, ncvertheless
occur jn limjted ircas, for exrn-ìple \\'cst of Tauda MeÌa
(Sh:rh er al. 1971, 1980; Molìoy er al. 1997), and at Ghun-
drri S:rt (north of Jrrnrod) s,here a singlc slìrplc ironr a

thick Dclonian-Crrboniferous sequeucc (Ahnliìd c't aì.

1969; Khan er al. I989) has producecl lrrmenni;rn cono-
donrs (Pogue cr il. 1992).

Siluri.rn-Trirrssìc sequences, identitied lronr cono-
dont drte, xrc kno$'n from the norrhcast margin of thc
Peshir*'.rr-Basin rrnd irom thc Nowshcrr recion (Posuc et
al. 199-2; Mal'son er aÌ.2003), though Lirrif's (1970) re-

Netionrl CenLrc loÍ Erccllencc ìn Ccolog1l Unire|sitv.rl Pesh.rr',rr, I'csh,rr.rr'. NWIrll Piìkisrin.
ùl.rcqu.rrie Unìrenìn (ìentrc ior Ecostr';rrisriìphr' .rnd P.rl.reolrìolorr ìiiìcqurric Univrr\ìr! I109. Svdnc\'. r\usrrrlir.
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Cainozoic

E Ouai€rnary al uv a s and terrace deposits

Fl [4uree Formation - Red, green. yellow and

- 
brownish greysandstones,shales conglomerates
and clays (latest Paleocene-early l\,4iocene)

Uncertaln age

W Jarcbi Lirr|estone - m€dium bedded, cream lithographic limeslones

Ch na Limestone fved um lo lh ck bedded grcy to brownish grey
and earthy brcwn arenaceous and argilÌaceoLrs mestones with
gastropods and bfachiopods

Wallai Limestone - Thick bedded to massive dark to brownash
grey limestones with corals, brachiopods and gastropods

Early Carboniferous

Tabai Limestone - Ì\4edium to lh ck bedded grey to brownish grey
limeslones and brownish arenaceous limeslones with corals
brachiopods. gaslropods and late foumaisian conodonls

Devonian lGivetian-Famennianl
-Eaf y Carboniferous {Tournaisian)
A ilvlasjid Formatioh - Predominantly red with subordinaie yeLlow,
brown and grey shales, siltstones. quarlzites and limestones wilh
mrals, brachioDods and. hoher n lhe sequence. d'verse famennian
lo mrd-Tournaisian cÒnodónt fàùnas as wèll
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I Landi Kotal Slate - Greenrsh grey to black
slales and phyllites, occ€sional quartzites
and lhan allodapic !imestonesì a moro
subslantia llmèslone development is
known as Shaga Limestone

Khyber Limestone - î!4edium bedded
lo massive dark grey and brownish
grey limestones with stromatoliles
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Iìig. | - Geol<-rgv ot portion of Tir.rh, Nonh Vest Ì:rrrnricr Pror'ìnce, Prkisrrn, b.rscd on n.rppinq bv P:ìk isr,ìni co'.1u r hors o I rhis prper * cst ol
k,ngi(udc 7l o5', ìnd phoro-interpretation bl Shrh (;n Shah er rl. l9Sl) c.ì\r of rh.ìr longnuJr. Note that Sh.rh's inrcrptct.rti,,n oi,\li
Mrsjid Fbrm:rrbn extendinc into the arer of this m.rp h:rs nor bccn ground checkctl.
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porr o[ Eîrh Ciìrbonifcrous rocks ar Nowshera does nor
rccord with rhe Siluri:rn-Earlv Delonian (Emsìan) con-
odont drt.r fronr thrt pirriculir rrea (Pogue cr al. 1992;
ìt'lan son cr al. 2003). Unsuspectcd Ordoliciln-Triassic se-
quences hlve rccerrrh bccn identified irom nranl arers oi
north, rnnl'\r P.tki)r.ìn. (specirlj\ in Chitr.rl tTrlcnr er .rl.
1999; Gaerani er al. 200.1; Perri ct al. 200.1; Mr*.son, un-
pub. data; G.rctani, Zrnchiet al., unpub. mippine), bur no
occurrenccs oi pre-Pernriln rocks have becn discriminrted
previoush'in the poolh'knorvn sourhwcst Khvber rcgion.

Conodonts rccenrly discovcred in thc Tabli Linre-
stone (ncn str;rrigraphic n,rnre) in rhe Bazar Vlllcy-Tirah ;rrea

of the South Khvber region indicxrc rhe presence of ;ìn Eiìrlv
Carboniferous (Tournaisian) scdinrentan- inten J--chrono-
logic.rlh'controlled bv rhc zonallv imporran( conodont gc-
nus Gndthodus)-\\'irhin rhe lartcll' Proterozoic bedrock
(Landi Kotal Slate. Khlber Limcstone, Sharai Limestone)
of the southcr-n Khlbcr region of northn'est Pakistln. The
discolen'is inrportlnt becluse it, and rccent discovcries
of Earlv Carbonifetous sequenccs (with ìimcsrones) in rhe

eestern Khvbcr rcgion. in lhc uppcrmosr Ylrkhun region
ancl Turìkho rcgions of Chitral (Gaerani et rl, ?OO4i Maw-
son, unpub. data) ancl, rhough apptccirbl; nretrmorphoscc{,
ilnrong !he nÌctamorphics ol the northeasrern nrargin of thc
Peshau'ar Blsin, provide evidencc of a formerlv rvidesprcad
ntrrine Earlv Carbonilerous sedimcntary *edge exrending
ovcr much of norrh,r'esrern Pakisran (Indian and Karrko-
runr Blocks). Such sedintents, and rhe generallv essocirred

lrtcst Siìuri.1n-Delonirn sequcnce (Nonshcra.'Ali Masjid"
rnd Shotr:ìnr Fornrations or their cquivalenrs) cxtcnding
south$'est'\\';ìrds bcnerth rhe Mcsozoic-Cainozoic blanker,
nrl here bcen sourcc locks for pcrrolcum. Wlrat is sober-
ìng in this rcgiÌrd is thlr rocks of sinrilar agc l e widesprerd
in central and southcrn Afghanist:rn and ccntr;rl Iran. In
ccntrel end castcrn Iran, Colour Aherarion Indices (CAI)
of Devonian-Pcrnriin conodonrs fall wirhin the oil and girs

*'indos's (Man son, pcrs. obs.). Further invesrigarions of .rll
linresrones îrc thercforc dcsirable: for conodonrs in quesr

of CAI data, rnd of issocirtcd nrudstones and shales (orhcr
than oblious nretamorphics) fbr illirc cnstallinirv lalues (ls
pro\ies for (ìAI vrlues), rnd f-or rhis ro be underreken for
rhc cntire rcg;on fronr Pcshasar n'cst\\.ards ro rhe Afghan
bordcr, fronr the S.rfcd Koh nìountain chain sourhnards
ro thc great Mesozoìc-C.rinozoic sedimentari' con]plex on
s'hich most of P.rkistan's petroleum exploration hrs focused

until no\', i,c, southrvlrds to the Kohar Plateau and irs ex-

lcnsion \\'cs!$irds to thc Afgh;rn border.

Reconnaissancc nrrpping (Fig. l) in rhe Tirah-Ba-
zxr Vrlle)-irei, lonfl ctcgorised ls politicallv in,rccessi-

ble, has confirnred rhc'prcsence of rhe excellenr Permi-
în scquencc rcported bv H.rvden (1898), bur not subse-

qucntlr intesrigired, as sell rs în Earlv Carboniferous
(Tourneisian) unit, here n:rmcd the Tabai Lintcstone. The
lithologies of the verious strrtigrrphic units encountercd
arc summariscd on Fig. l; a strarigraphic column for the
Tabai Limestonc is prcsented as Fig.2.

l:ig. 2 - Lithologic column ne.rsurcd Irom the bare oftheT:rb:ri Linre-
srone norrh oiTrb:ri rill.rgc; biostrrtigrrphicrlly lounger in-
tenrls may be prescnr norrh o1 the neasured scction.
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bryozoans
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bryozoans
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(unfossiliferous)

uncontormity

slates (unfossiliferous)
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Age of conodont tauna

Conodonrs from betwee rr .{ 1.5 nr .rntl 5i m .rbovc
the b.rsc of a sìrìrplcd section throush the T.rbai Lilrc-
srone (Pl. l) ne,rr Blzar Zakh.r Khcl conririn nunr!'Ìous
specinrcns ol Gnttlntlus pseudoseniglabcr, Pscrtc{opohg-

a tl) u t n | | h i stri,1t t I s and C ai u s gt t,rt h rs /rlrr/sr;zr. Clcnclic
loc,rtion oi the l:rst, incidentallr; follol s Pulnell's ( l99l)
proposil that Cll,dogtathus bc rcstrictecl to iornrs \irìr
nodosc orn:rnrcnt ttd C,t,"-ttsgtt,tthus utiliscd for iornrs
n ith ric'lged pletiorrn ornanrenr. According to Lenc et .rì.
( I 9S0, p. | 2 I ), thc oldest occurre'nce oi G. p:c ulosen igla -

óer is jLrst bclorv tìre middlc ol thc alc*oralts l,ttrs ZLtnt
not cluirc coincicling $,ith the topnrost occutrence oi /)s.

mrltistriatus, horvcler Lanc cr tl. (19iiC) cluestion rìris
lereì. Pcrri & Sprllette (1998) in docunrertirrg rìrc t.ru-
ne llorrr their Spirrotti Section in the Clrnic Alps. shos
the section (conrinr.rous fronl ìiìîc jn thc ryTrrcrs Zonc to
lare in the arclnr,tlis-l.rtns Zonc) ro h:rve occur-rerlces ()f

G. pseudosen iglabcr in the loler heìf of thc 5ccrion .rnd

thr.rs occurring ìn tìre los'cr hali of the aucltor,tlis l,rttrs
Zonc. Consideling thc rbore, it,rppcùs rh.rt thc clos-
est lp-rprorimetiorr of agc for rìris santplc thrrt ÍePreser]ls
I1.5 nr ol sectiou, is rhe miclcllc third ol thc.arclorirlis-
latus Zctne.

Implications

The late Tournlisian age of rhc T.rb.ri [-inrestonc is

onc of .r conspicuous clustering of rnid to l.rte'liurn,risi.rrr
agcs b.rsed on conodonts along thc iornrcr \oúìr Gond-
rvana shclI irom Ir,rlr to Ausrrrrlia. Sonrc of these. such
as the lalob;rì trlnsgression (l,orrer AÌurr Sh.rlc L}cnt)
in the rrrid-Tourrraisi,rn et thc brsc of thc Etrlr crenrl,rta
Zone' (Becker 1993), sere or lÌ'ìl) h.l\ e' been connrctccl
l.ith tlirnsgressive events. Vieu ed glolrlllr', thcrc t elc ts o
inrpoltaut cvenrs clulinq thc lrtc Tournlisi.rrr. Thc lilsr
r"es ;r nrajor taurrirl change inrolling ertirrction of rhe
inrport.rnt gents Sipbonotlell,l (Sindberq cr .rl. l975) iol-
Ìon'ed bv llourishing oi Onatltc'dus. A clr'.rnt.rric clccre.rsc

in concldont divelsin lt or irbout thc bounclarl beru,cerr
the r.srr-rtrc/r.r-L.rtc < rc |L1ta,\D(l tt'ptc/rJ 7ot\cs rs s\nlpro-
n-ìxtic of the inìpilct oi a nr.rjor estincrion clcnt irr .rr lc.rsr

pelatìc enrironltcntst jn the Arcric rcgion ol Eur-opc.rn
Russil tlris clcnt cilused an 80(X, reduction in conoclont
dilcrsitr' (Zhurllcr' 200i). The secontl, .rt the cncl oi
the ntchor,rlis Lrtrs Zonc, n itnesscd ,r clr.rnr.rtic decre.rse

ìn conoclont dilcrsirr' (ZiegÌer c\ Lrne l9S7) coincicling
u.ith ,r m:rjor ser-lclcl drop foìloled bv rr lcss clr.rnr.rtic

sea-lelcl rise (H:rncc ct :rl. 2002). Neither h.rs let been

subjected to intensir e centinlctre-b\--ccnrirrretre or becl-

bv-bcd conodont .rnd nr:rcr oloss il bios t r.rt igr'.rphr couplecl

with isotope chenrostrrtìgrlphv compar,rblc to rhe scr,r-
tinl focused on prior glob.rl er errts. the Uppcl I{cll*.rsscr
Elent in the mid-l-iìle l)eloniiuì or the Hlrrgcnberg Lr-ent

during thc lrtest Ir.rnrernirrn (c.g,. Schìnc11er 199A, 1993

Talenr ct.rl. 199.1r Gir':rrd 199.1, 1995t McGhee 1996).
;\n E.rrìr tr-c,lrrLrl,l Zonc or sìighrlv r ounger cono-

clorrt l.run.r hls becn docunrented fronr thc top oi the Ali
ìvl.rsjicì Iior:nr:rrion .rbout i knr lcst oi l\{isri Khel in rhc
Sorrth Khlber. ì-cijion oi Paliisr.rn (N,lollol ct rl. 1997).
Conotlont lrunas of sinril;rr .rgc to thosc of the 'l-abai

Linlcsl()nc hlre becrr docunrcntccl ironr ìoq in the Riblr
Forrrr,ttìon oi nolthernnrost P.rliist.rn, but Iron the Ka-
rrk,rr-.urr lrthcr thrrn Indi:rn lJlock- Tir,o launrs lerc rc-
portcd: orre [r'ortt sonrcnhcre i,etr.,eer thc bcginning oî
the ttTrlcrr Zonc .rntl nicl-s.rl through the otdnt',tlis-l,t-
ùts Zonc, the othe l dur ing rhe l.rter hrlf oi tl'te anclnr,r-
lis l,tttrs 'lote.

Thc Lip.rk lrolnration of thc I'in r'.rllel in Spiti,
noÌthwcsr Indi.r. cstcnds thlough rhc clrlv Tournaisian
ro nricl-Tor,rrn:rìsi;rn horizons ,rs voLlrìq:rs thc EilrÌ-v c7?rrl-
lntt lLtnc (Dr.rr.rnitr et rl. 2002) - bcc.rusc its uppcl sur-
l.rcc is closion.rl. ir nral errencl clscnhcrc into rounger
'lbrìrn.ri5iiu1 holizons. Conodt,nrs fronr rhc Lipak For-
nr.1tì(rn irl Lrh.rLrl. i,rlther lesr in nor-rh*cstern lrdil
,\.,r'n.r. .'t,3 . .tìr .ll'uLl I l\ \.ìrr( .ìl( - tof\.ud. r]rc
end ot rìrc rirrgc ol rhr: rnvs Siplnuntell,. - concei\'-
ebìr' .rs lcrnng .rs rhe r-rosrity'r.l-l..rfe crctttrltta Zonc. The
I-ip.rk t.rtrnes, ls l cll .rs thosc fr-oru n,rnsgrcssions in the
H.rlcirr icli, Iìuxtorr lncl Tedclr i\iounL:rin fornations of
north-erstcrn '\ustr.rli.r (\'l.ru son & Trlcnr 1997,1999),
rl c rb()ut thr e.' rone. older rh.rn the conodont irun.r from
the Lrbrri Linresr onc.

In thc lìbas .rlc.r ol c.rstcrn ìr':ìr1, rùid illd larc Tour-
naisi.tn ccrnodont l.rirr.rs ol infer-rcd Ear\ cretuLtta, iso'
jaia/r.l-1..ìte cret tr h tt lnd l_t?icr-r zoncs,rrc rcprcscntcd
lrt Ho\\'z c Dor.rh, .rr-rd ,utcÌnralis Lrftlt Zone.rt nc.rrby
K.ile S.rr-cl.u.(Y.rz,di 1999). Conoclonr f.run,is fron onc or
t\\'o zonr's older th.rn the Tlb.ri frrunr. rcfcrred to rhc rso-

sti t lu-l sre cret t laLr, n?rcrj Jnd possrblr at cltoralis-Lrtts
zoncs, hiì\ e been clocunrenrccl Irorl thc Hutk and Shlrnrs

Abrcl .rrc.rs neìr'Kctrì1:ul in southclstcrn Iran (Wcnclt et
:rl.2002: \\tbstcl er rl. 100-ì).

.1,lrnri,1qi,rrorr. \\'., rl,,rnh ,\rlrlri Kh.rn .rrrJ lr'1cì Asl.rnr ol
the (ìe,'L',ric.ìl Sun er i'l l'.rkisr.rn r,'r lrrlp lu l .Ji\cu\.i,ìn\. Jcin-Chudc
\ìnn.rr tor rhc sitr ol hi' ìnrpon.rnL nri,norr.rph on rhr s"ol,,sl oi L.r-

hrul. ( j*,rse \\ il.,,n r,,r prcprùrì,rn ,rt Lhc phfu. rrLI .lohn TrInr rnd
Cri'rìn,rI'eniiorbrncicirlconrnri,rLs,,,thcnr.rnu'cripr. lhedr.rftìnt
i' L,v t),.rn t)liitr. flri' i' r co,rrriL,LLri,'r r(ì l(ìCIrPr)iccr +21:Nofrl
(ìo ;,.nt.t tril hl.u,t,'ìt Iuoc:ttr hio,<tout.4,l\ t.t t.ù\ iù tthu,n to
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