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\1..JIIQS3C te poltm and B1 1.1:: polkn. :md t porc ~a Úl-110 pora. ,-\ll!rU.'J'/)(tnt~ and CoJ,,mlnl\poril~.l 
as< prxtially abs<:lt froru the \~.3nran "'E..uly l'<fUwn aonh•atmr E)rop<. thc Canuhnan .\lountuns 
ud 1M tcplu.Du.n ( Pulll-'J ~ por!In ZliK f H.tcquC'bu\1:. 1 Q€P) ot thc f"1chlU Group. ('anadl 

Thcsc do .. ha•-.: hclpc>J n-fin< t11t ••nugnph• al c-orrd.luoo uf thc upp<r pa.rt olthc Dobrudzh.l Coa! 
li m ucc 1 :.n Thc cmi.Ulwbl smta Q( tbc Gur~0\"0 form.JtJOn 1~ a.r,.sag:ned 10 thc Th}lfttHpora spp. Zon~ 3.nd 
KCt the finr rc:gula.r urrCDCe f fh_,mmpora thtt'J rr.u and T. pukdolhu'"t""" Dmutrova ( 1997) d1nded tbe 
7-'JOC lnto t:Aot,l -.ub1naa ,;u tht U:u~l of thc. .tppanncc of 1hc: ~cnm CanJtdnpc)ro. PtN~morpllüporitt-!f, 
Mur'&lltrtmpunt, • 5ptuLm.:Jnil~l. ca,Jtmrora andAnguJL,punlt,, and oi the ~pet:"IC:io Splltcl\p(ln(('l!opmmU\ and S 
'.uguu Usmg numporc btCP.lotmUgraphia.J dau from ~otcm Eu1opc fCieal t:I al. 2:003) se\ eral of thbe la.U 

hólwc beco 1dcnuficd as bt:1a~ 1mporwnt 1nd1C.O fot thc Westphalun - Stcphanian boundar)'. 3Jld this has allowed 
mcR pra.1se: uaugr:aph1c-al orrdauo1u to be 3Chlc\ed for l.bc DottnuJJ.hJ succes,ion. The palynological 
a x:aatJnlh are qUJtc muLu to ~ of thc OT-ST pJI}n07ones of 1he uppcrm~t \\'(StphJ.hnn - lo"er 
St<ph.ln•an 10 thc ..:h<nu: of Clayton tr ni ( 1997) and far paro of :-w pam (Coque! & Rodriguez. 199~ ). The 
C.-ntabnilf\ part of the succtsSJon contoUO!. sorne of thc best-pr~ervcd adpression floras \\1th cuticles (Dimitro \·3 & 
Ulunova. 1996¡ and polknl por<' 

1l1crc h~ bccn corlSidcrablc confus10n ID thc p3St on:r thc p<r.;tllomng of the 10\ver boundary of the 
Stc!phan¡an Senes m non m.:mne sequences. The present stutly demon.stratc:s thc cnt ical imponance of 
palyno'og•cal buhtraugraphy for 1dcnufymg lhis boundary 
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PRE-JURASSIC PAL YNOLOGY OF THE A RABIAN PLATE AND THE 
ADJACENT REGIONS (CTMP/SAUDI ARAMCO) 

Dctailcd morphology of Vallatisporites arcua/us (Marques-Toigo) Archangelsky 
and Garnerro, 1979 from the Early Pernúan of Arabia 

Stephenson , M. H.' & Filatoff, J.' 

1 Bri ti sh Gcologica l Survcy. Keyworth. Nottiugham, G12 SGG. UK. Emai l: m.s tephenson @bgs.ac.uk; 
2 Exploration Tcchnology Dcpartmcnt, Saudi Arameo, Dhahrau, Saudi Arabia , johu .fi latoff@ar.unco.com. 

Thc zanate spore taxon. Vallarisporites armaws, fi rs t describcd from thc Carboniferous- Pcnnian of 
Argentina is occasiona ll y present ín Jarge numbers in Ear ly Pcrmian scdimcnts of thc Arabian J>cninsula. Thc Jast 
upholc appcamncc of thc taxon corrcsponds quite closcly Lo the bounda ry between the glac igene Jawb Member 
(Juway l Ponnation) and thc pos tglacia l Unayzah Formation. Dctailcd light microscopc study has shown that it is 
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l U.f\',\:\ H J f(J(W \h pot't"' fnxn thc: l>r)broc SJnJ-\t .. ~ n :i :\..utt . ....J mnsurr .. l th'" f 
tu:-. m. (illlu(...-... t..-hhut P'ah&Mniulo,:) , 7 H 1-'N.:! 

u \e Ql'EBARI"l. P ~ t'~'' rt:'"' 'f'<lr\:' '" , \ll r ... n lh< 11 ~• ¡:ruup "l' ''''PP·"> or '···• 
\l it.Topah.'(lntology. 1, '\01 :;~""" 

Lat e E ifelian lo enrliest Gh e l ian mio;,po r c a""embldgt."i fro m 

centrnl n o rthe rn ' uud i Ambiu 

AJ-Ghazi, A. '; S teemans, P .'; Streel, M.' & Wellman, C.' 

1 Pal~nolog)' Rt~carch F.tnhty,lkpt <lf .-\mnul & PlJnt s~·u.·n'"·c:.., l nl\er-..u' l'l ~~hc:-thdd. 
W~h.·m 1-tlnl.. Shdftdd SIO :li' \ ... 

: l..abcJratotrC' de PaleobotaniquC", Pal~lplllyno1\'g•e ct ~1h:ropJit."\lOhll~c. t ·mwi"'ttt: 1 .. 1<' l.icgt. 
Sart T1hnan. ll 1 ~. 1' 40. B 4000 uc~< l. Bd~nun 

, 

·~· 

M10~porc asst:mblag~~ from a l"tlft:d ~cruoo nf :.h3ll·~ . Jni.hll,.lOt.""ii of tht: ll.lmm.lnu~JI \tcrnhn". the 
uppl'rmO!.t ran of thc Jauf Fonn:uion m :1 borehol~ h--.:atcd tn thc (.·,·ntt.al n,mh...-rn part ol SJuJt r.1h1J are 
documcntcd. Tite full ~cc¡ucnt.~c m thc burcholc ..-.h~~..·h is thought tn rcpre,t.·nt on uf th m~t nmtl'lrtc J'>t.·\ona.\n 
~t..'CI1vns 111 the northcm pare of thc Kmg.dom ha~ rc\t:akd thc pre-.cn..:c: of \\t.·llprc:..,cnc-d Su:gc:man tu blchun 1V 

cn-n t•arli~t!.t Gi \"Ctian miospores. 
TI1c compos1t ion of thc a.:;scmblagcs frorn tlm, \..""Orcd lfltc.·r,Jl tm: ludn n.:prt:'\C"OlJtl\l"'!>t l'l < 'ctlwnmpom 

sp., Rt'I /1.\0(ri/t·Je.\ .spp.. Diboli.lporrtt·.\ ··cluiUJ("t'U.\, D. r glbhr-rtJ.\11\, J."mrh .. ml\porur.~ .\plllru:jimtll\. 
f..mpluumpunu•.\ s¡l .• Cra.~p~d;.,pora gJuulamiH.'tl"' Jnd (i,·muUI.\¡>Or« hmurcJm :wd !!.U~gc~h .. ·oncLHH)II ~llh at 
least part of thl! mh:rval bc::tween the uppcr pan of thc Oppel Zonc AD Jnd the ov~rl)mg Oppd Zont T-\ of thc 
standanJ Wcst Europcnn zonntion of Strtel tt al 1 987. 

Corrdauons wi ll be ~uggcsted with datn from thc Ciha\\n.r Fleld of central Saudi Arnhlit. (Al llajn '"~tal. 
1999) and Othcr ncighbounng art.":tS 

A new Middle Dc"onian mcgaspore frorn Saudi rabia 

Mlller, M. A. ' ; F llatofl, J .'; AJ -Shahab, K.' & Slreel, M2 

1 Snudi Arameo, Gcological Tcchnica l Scrv1ccs Dinsion. Dhahran} 1311. Saud1 Arahaa 
!. Un1 vers1ty of Li ~gc, Lahorntoirc de Paléop;a l}nolog¡e, S;art Ti l m::~n, 114000 L1~g~. ficiE.Jum 

A morpho logJca ll y complcx Middlc Dcvonían mcga\pmc wa!". rc:coveu.:d lrom 3n c~plor.ltiOn wcll 
locatcd south of the Ghnwnr oi l fi eld, Eastcrn Provi ncc, Snudi Arnb1a . TI1e pa1ynornnrph ·bc!:uing rnJterial is from a 
corcd siliciclnsuc intcrva l th:ll contai ns nbundnnt d1spcrscd mc~ascop1c c. 1rbon:H:cou~ plan! fro1grncm~; and hc'5 
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abovc • pwmanau ps.k::olol. G.: :wn:ng ~11 tbc m.: -petrel, 3fc rcprocnwu .. ~ of Ant>krcJ.\pt.m1 spp .• 
f.mphan porflrJ spp aff Gri7Unc»J"'ra p and \ 'C"rn.t'lfrlw t por a mag,qica The mc~¡xns "'ett first 
rcconrcd from patyuolopal re: tdur:s prcparN for se nrung dc~t:rtWI 11UCJ"O::K."'pc cununJUOO Onl) fr.s menl:U) 
rcmains lbe ICh tum '•C"IC'1dcntifJCd on $U~n hdc lhe mega f"\'ICS :uc r:ad1JI a.nd tril~te. ,.,,th a subcircubr 
a.mb "Jbey uc 300 to J.SO ¡.a m 10 dJ;unctc:r 1"b.! praumal surf.~.~.:c: b mrrc fbttcru::d Uun lhc dt~tal Th~ tnkte 
bcsur .. ares gtuly ra1.scJ and cxt<ad lO tbc ambuu uf 111< mtp,p<or< foroung a >anahl) dc\eloped cunaturJ 
pafccLi 1M inltJTAd.iJI Jrc.u ~re be .. ag.ate to gn.nulalt' Thc du.tal urf.:u::c b rnegubrl) rcttcubh:, bccomin~ more 
co:u>cl) rcucubl< at tbc d~>t.ll ¡>ole 

"fbc meza. pa'e di plly suntl.1riUd \lttlh fJuulp(Jrllt'S c.lt.~nbed from lhc Fameonian of Penns)IVania 
llta1 p«l • althou~h i..1llt ~t.lc.n .. bl) lar~a. 1) dbli!lly rcuculatc: t~n bc:ars m""anJiy proJt."CIIng .. ·crrucae oo the 
pro:r.unal facc Hecao~ ,,r !he Lhctrn.1l m:num)' of ArabL3J1 m.11~nal. 11 has not )c!'t bttn ~ible to est.1bhsh lhe 
prt:k'tK-e flf 'ntctt~al pmA.tmal .. ctnh."3c 

lliama Supergroup of Oman: Biostratigraphy and paleoenvironments 

Mohluddln, U. M.1
; Molyneux, S.1¡ Parls, F.3 & Penny, R.1 

1 Pctroleum Developau~nt Ornan. POBo~ 81, M u co.t 113. SuhJmue of Oman. 

1 
l Bnll~h (jcolog•cal Suncy. Kt)'\I.Orth, Nmungham. :O.:G 12 SGG. UK. 

Gt<&:ICOC~wRennb. UniVef\IIY of Rcnne~ 1, 35~2 Rcnnt:SwCCdex,Francc. 

·Iñe Cambrian lo Lower Si lunan Haima Supcrgroup ofOman forms !he hue S)IHO pos lwrift siliciclastic 
mtill of a northc..tSI-~thwe~t tren<.Jing Precambriau lo Palaeoroic graben system. h rcachcs :t thickness of up to 6 
km aJong the centro! axi\ of the Ghaba Salt Bas1n. Signtficant ga.Ycondcnsate discoverics ha ve bccn made re:ccn tly 
m the Barik, Miqrnt and Amin clas-tic formauons of lhc Mahatta Huma1d Group 111 the Haima. TI1crc is an 
mcrea~rng dema.nd to improvc Lhe cxisung Str:lrigraphic resolulion of thc Supergroup and to dcvc lop furthcr 
correlauon constr.ltnts. Biostratigraphy (palynost.raug.raphy) has proved to be one of the most useful and cost· 
effecuve com:lauon tools in the mannc sequcnces. Prior lO thc ycar 2000. four major assemblagc zones 
meorporaung acntarchs. cha inoLOOns and cryptosporcs h:~d beco idemifted and uscd to charac teriLC the 
lahostratigraphic unus: Lnte Cambnan- Late T rcmadocian 1108 Zonl! (Andam Formation), ? L1 tc Arenig-Lianv im 
1098 Zonc (Saih ihayda Fonmuion), Caradoc- Early Ashgill 1005 Zonc (Hasirah Fonna t.ion) and Llandovery 
1003 Zone (Sahmah Forrnalion). Howcver, rcccnt s tudics ha ve shown that there tS further scopc for rcfini ng lhis 
palynozonalion scheme (Molyneux 200la, b: Mohiuddin. 2004: un published PDO in terna ! repons). Duri ng these 
studics. pa lacocnviromental controls on the pa lynomorvh ab undance and di vcrsity wcrc cva luated. At least six 
nlurinc Oooding cvents/incursions were identifted from the L"uc Cambnan-SII urian which wcrc corrc lalcd wilh 1he 
floocling events rccordcd 111 Sharland el al. 2000. Tite dcposi tional sc tting \\35 initia lly continental bccoming 
progrcss ively mnre margina l marine to dcltaic in naturc lowards 1he upper part of the Haima. In thc Caradoc
Lianclovcry, ex trcmely marginal marine scdimcnts wcre idcntificd which yielded asscmblages completely 
domJnatcd by cryptosporcs. 

Chl tinozoa study of fi ve wc lls from northem Oman hns improved thc understanding of the di slribution 
and age ranges of t.his palynomorph group. Up to scvcn asscmblagcs wcrc recognizcd of which Assemblnge 2 is 
the most consisten! and significant. lL is probably equiva len\ 10 thc North Gondwa na Tanuchitina ji.mdnsa 
chi unowan biozonc, which is Late Caradoc in agc. lndex Ashgi ll tax rt are absent in Oman, howcvcr, an carlics t 
Ashgi ll agc cannot be ruled out duc to the prcsencc of Ve/atachitirw sp. A and vcry rare Araruhorhilina barbara. 
'l'ñe l;ntcr is an index spccies of lhe Caradoc-Ashgi ll bounda ry (l'aris. 2002: unpubli shcd interna! PDO report). 
Funhcr study oo convcntiona l and side-wall core sa mples is ongoing. 11 is cs limatcd that a chitinoz.oan biozonation 
schemc of up lO 12 zoncs can be crcctcd fo r lhc Hai ma sequence of Oman . 

1lterc is 3 discrepancy between ncri tarch aud chili nozoan data wilh rcspect to the timi ng of the La te 
Ordovician glaciat ion and lhe presence of As hgi ll sed imenLS in Oman. Further work is ongoing to rcsolve th is 
issue. A majar genctic boundary has bcen idcntiftcd at the base o f 1hc Ghudun Formation which is rcpresenled by 
a sudden colour change in all the palyuomorph taxa. 11üs boundary is probably linked to the absencc of Arcnig 
scdiments in Oman. 

MOIIIUDDJN, M. 2004. PaJynostratigrnphy and palacocnvironmental intcrpretation for the Haima Supergroup in the 
borehole Nibrns-1 :md correlation w1th Kauther, Hannal and Fakhr. PDO in terna! Exploration L~a b. Note. ln -prep. 

440 Polen 

Po ter · ion g6 

:'11 . OZOI PALY:\OLOGY 

Tu' a lian pal) nologicaltt oda tions from llH' 'outht'rn \(p, 

Roghl, G. 

bt1tUhl d1 Gn~1c:nzc r G~e. C'H J'l..tw.''J n,r.utJrrw:nh' dt C.i'-"\*'f'J 
Paleontc.'log:IJ t Gn.llt'IC.l. l 01"1. 1l.lt.h PJd"'''3 

Pal~noh.1g.acal TuvJiiao anal):tC"~ fmm thc Sí.'IUthé:rn .\lp~ pn"~\H.k ..J ·uib, ~.m thc.: :L'"cmhLt¡C" Ja,t.n~UII\111 
aod pcnrut tht: correlatJoo of lhffaent .'\UC\:C).I>Wn~ 

Thc Th\ahan S("t.hmcnts 3l (J\C del Pn:dtl (('\ RathU Jrc.l irc J¡,kkJ mt('l· T .. v f'\.'110'\J.Ul"ttl tl 'rrcr 
Jultan . Lo\\cr TU\.Jhan), Ponella Dolomlt . CJ.mJtTJ httm.t!IOn (\hJJ.lt' .tn\t l·pr<r ru\Jh.-n ), .md l~llt'NniJ 

l'"mc¡pak (U¡Jper TuHthan- Non.m) (Lieht.·mtan. 197 .De Zan¡;hr. ::!000) 
The nch microflorn5 are nuinly compnst:..J h) ;\/lllllll:nll"l(' ~J'II. . .Jt(',, nkiCl(''.l("Catl'~. ~J ... K;,.'.lll.'''• 

Circuntpolks. pol)pliC":tte 3nd illttt poUc-n Th~ \lr31Jg:raph•~J11) Jllmt ITillXlftJnt 'JlC'<'IC~ rn:("lr .. kd Jf\.' L.tgt'lldl 
manan1 and Rtccisporitcs tubt.'rcub.tus. \\hlch nre prescnt tn thé uppc;r ran Cll thl· T(\l' M.wnUII\\11, lnll 
Granulope,culiilipOihs rud1s and Parucm.:ulina quadruphc1s. \\hKh f1rM oc~.·u~ 111 thc C.ullll/d };.lrtn.tlll\0 Thh 
taucr ronnalion. wcll constratned in agc wuh ammonoid'\ ant.l conoUonb. , ... n~-h 111 alctl" tonlh .• 1. Por'-·clh~o¡x.lfJ 

long<.Jonens.is . Sphc.ripollcnuc~ ~pp. and RicCI!:i.Jiorite._ spp .. all form .. of unce na m palc.:~.,.*"'tamcal :tffmtty 
The miosporc nssemblagc rccordcd allO\\ Ul\ 10 ..:urrcl3tc thl' C;l\l' dd P'n:d•l'-l"l:tum "''h c\thL·r Tu\,than 

scqucnccs. from thc Juh¡tn Alps to lhc Dolonutc:; 

DE ZA 'CII E V. GIANOLLA r. & ROGIII. G "000. Cam1an strall¡:rJph) "' thc Ra1WC"a'c d<l l'r,xhl ""'·' 
(Juli an Alp~. ltaly). Ec logae gcol He lv .. 93. :;3\-:'\.n 

LIEDERMAN. H M 1978 · Carnitt.a Formauon w cin neuer Jlcgnff fUr ohcrlami~~.·hc lkd .. cttJ...itU~.c dcr .!!Udhda·n 
Kalka lpcn hci Raibl (Cave de l Predi l. ltalien). Mitt Gcs G~ol. lkrgbaustud 0\tCIT, 25. :\5 (r() 

Palynomorph analysis from the upper nisian ( liddle Tl"iassic) of thc Oolomites 
(ltaly): new biostratigraphic and pa laeocl imat ic data 

Kustatscher, E. 1
; Roghl , G2

; Mletto P2 & Posenato R. 1 

1 Oepa1101Cill of Earth "cicncc, Unhcrslly of r-crmra. 44100 ' "Cm'H-n. ltnl) 
l Dcpartmcnt ofGcology, Palcontology nnd Gcophy~ics, Un1ven.ny o f Padm-a, 

lnsli tutcof Gcoscicnce ami Gcorcsourcc. C' R. 35100 Padova. hal) . 

·lñe aim of thi ~ sludy is to improvc the knowledgc of thc bio~ trnugrap tu c dtstnhuuon of palynomorph~ 
during thc upper Anisian o f thc Dolomitcs (Southcm Alps, ltaly) Bcsidcs, quanllHHivt an alysa~ :tllu"~ U\" hcttc• 
dcfl mtion ofthc palcochmate cluring thi s time mtc1val 
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