
trartJ H IPC 

mm l aod rai)D<Jlogi<'lll cVJ<kn.;., mdtcatcs a pmlonun>nll)· conuncnul dq>oslnonal 
nton!llCnt IOgdhcT uh a rtk ma.nne tnfl enc.:c: toufitd by thc: presenc.:t ot ~arce acnllltCbs (Dti.Ullu~l 

h'IUli tríaiur) 

Pal) nologica l correla tion of the Permian Gharif to lower Kh utT fo rmations in Oman, 
und cxtension of o;uñace scdimentological-palynological models of reservoir 

heterogeneit) into subsuñace reservoirs 

Stephenson, M. H.', Mohluddln, U.' & Penney, R. A.2 

1 
llnu h Geolog1cal S uf"<") Kc) "'orth. Noumgham. :-:G 12 5GG. UK 

1 
l'<oruleum Dc•clopment Oman, POllo< 81. Musca< 113, Sulunate ofOm>n 

The Ghanf Formatloo of Oman mcludes imponanl oil and gas rcservoirs which contain over 2800 
mJIIuxl b.Jrrels 011 eqUivalcnl or appro:umau:ly 15% of 1he counU)'s ulumate cxpected recovernb le hydrocarbon 
r~I\IQ llo\loc.'vcr, the norHn.annc facacs of much of the continental Gharif FormatJOn is comple' wi tb grcat 
L11cral antJ vcnu.:al hetemgenetty and consequent Wfficulúes in understnndmg hydrocarbou fluid flow and yicld 
""11h10 lh re~rvou'l. CorreLltlon wllhm the Ghanf and Lhc overlying Khuff formations has also been a challengc: 
IJrgc pans are barreo of fosslls wioh palyniferous mtcrvals us ually str.uigraphically and geographically isolated . 

The rcc.ent dc .. ciOpmcnt of an mtegrated Perm~an palynozona tion for Saudi Arabia and Oman 
(Stcphcn.son ct al 2003) has pttrnitted accurate corrcla tion of sequences throughout most of the Lower Permian . 
Howcvct, parts of the Middle Pcrmoan, particululy the Middle and Uppcr Gharif mcmbers and the Gharif- Khuff 
lnu i)I IIOn , t:ould huhcrto only be corrclated mther imprecisely. This is because thc standard biozones relating to 
that part ofthc scqucnce (OSPU. 5 and 6) are rathc r brood, and their bases not fo rmally defined . 

l<ecent an tens ivc work on ~cvernl cores from the Barik Field in cen tra l Oman has a llowed the erection 
of a ~tandard p<tlynological secLion for thc hydrocarbon rescn1oirs of tbe Middlc and Upper Ghari f members and 
lower Khuff Formm ion Tlus eoablcs hagh· resoluuon correlation to the surface Huqf Outcrop area, 100 km 10 the 
east. 1n wh1ch these re cn•o1r rocks outcmp: and may al low subdivisions ofthe OSPZ regional biozonat ion scheme 
of Stephcnson ct al. (2003) 

A valuablc consequencc of the close correla tion betwecn surfacc and subsurface in th1s interva l is tha1 
seduntnlologacaJ.palynologica l models of rcscrvoar heterogenei ry developcd in the Huqf O utcrop arca can be 
c~ tcnded in to the s ubsuñace oil bearing "trotn For example Uni t B of the pper Ghari f member. defined at Lh e 
urfa e by llureau de Rechcrchcs Géologiqucs et Mmi~res (DRGM). is interp rcted as a noodplain complcx of 

p01111 bar sands and clay plugs probably formcd 1n oxbows and crevasse splays. Although thc sands are good 
rcscrv01~, the clays are baffle to hydrocarbon nuid flow, and strongly affect yield and flow dircctions. Very 
delailed surface palynological work has shown that the plugs are distingui.shcd by thei r autochlhonous a lga! spore 
comen t. ·JOis may be d uc 10 loca l water chemis try variation bctween floodpla in watcrbodies. These auux hlhonous 
a lga! 'fingcrprints' wi ll ennble thin mudstone bocties to be dis tinguished in fle ld sea le subsurface borcho le s1udics. 
Muds tonc un i1s in adjaccnt borcholcs wi th radica lly di ffcrent autochlhonous a lga ! ' fin gcrprints' are not like ly to be 
latera lly con1inuous bafnes to fluid now, whilc those íH simila r levcls with similar nlga l ' ft ngerprinls' are more 
hke ly to be latcra lly continuous ft c ld wide barriers. 

ST EPH ENSON. M.H .. P.L. OSTERLOFF & J. FILATOFF 2003. Pa lynological biozonation of thc Pen nian of 
Oman and Saudi Ara bia: progress and challcnges. GcoArJbia, v. 8, p. 467-496. 
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'e" record of primith e vegeta llon in tite núddle Ordo• ician of. aud i \ r bia. 
and origina lit~ of the a ia tl'd marine microph) toplanl..ton 

AI-Ruwalll, M.'; Vecoll, M.'·' & le Herissé, A.1 

audJ Aram..:o Otl Comp30¡. DhJh ran ISJuJt Aral>•• l 
: LMR653 duC'\R , Oonum~Oc .IDIQUl"~.tDI\C~tttde-BreU~<"l~ 1Jc:nul Br 1 lro~.n~.·~ 

l f-1bor3toi~ de P..tléootolo~IC L'l P:tkOf.l"Op;lphae- du Pak:...."'o't.ltqu' U \1R ~(ll~ du l 'R~. 
L'ni\l'1'SllL' de: .. ·tence-s e-t Ttthnolo~rc: dt Ullc H~n ) 

Core sampl and cuttmg~ frt,rn lht !»h.lllu" dnlkl.VC Q · 1\l ~SOI in thc Q.1..'''" rc::•oo 1.lf ~:enu.l udl 
Arab1a "ere invesugated pal)nOlogically The qudted 1ntc:n31 (':Clm'f'O'l"h lO thc.! Q~1m anJ SJ~ t,nul " .;mJ 
· 1eJdcd \lrtll pre cn·cd and nbundant p3l)Tiomorph lsstmNJg~ compn!~>tng .,.,.)pll'hJ1'lf("\.. a~,..·nWl.:h. .1nd 
~hHino.wans P31)nOiogical daung {acnrarchs Jnd ~.:haunonl3n~) pom~ to a l.Jtt An:nt~ lll U.m, 1m 1~ h:v thc 
mvcsugatcd mtcnal. as conlinncd also b) grnptobtedJ.tl 

The Jowermost cored levels. con~iMmg of nl.lnnt. shallu'' v.:uer . fine grJmtd ~J IL'Tl..: M 

lynologicall) dommated b) rich 3nd di\'C:rsificd l."l)lll~flOCC: ;.u;!<.rmblagc' (:0mpn-.1ng pc:muntTH IC'lrad .. , dl.hh. 
;~ads. and possib ly cutick·~likc phytoclast Thñt tindtngs: conlim1 pre\10U repon;-, ol p..1lynolut-:'~alc\h,lc:n~c: 
for early laod plants m Saud1 Ambla and the mtert:'t nnd 1mponan~~ ot th1~ ilTC3 for tht' ~tud)' lll the \Olutwn \lf 

primiU'-C vegetation . . . ·h 
P:Jlynological assemblages from the uppcr part oflhe dnllcorc are n1.·her 10 1n.1nne tl~menh (lllniArt: ' 

and chitinozoons). although recurrences of cryp to~¡x>re·donunatrd Jc,cl 1m.llc:ue 'horehne pro,mut~ thl"'u~h«'lllt 
lhe sequence . Thc acrHarchs 3te vcry wcll prt~I\Cd and compn'e fe\11 eumples uf prt\IOU\1~ unrrpon~,."\.1 

morpholog~<s. probably belonging to ne" '"'" .. , 
l'bc quantilall \'e analys1s of relau"e ahundances nnd rtprescntauvat} 01 thc mam rnorpholog.•~al gruup 

of acritarchs and thc calculalion of llm mdex are tentauvely used to trad. changt) m palat\X:n\lrOn~mal 
ditions. Common occurrcnce of temtological fonns. of C)")IS at 'anous ~t-agcs f matunt) . nnd htqut"ntl) 

~:crved local ovcr·rcprcscotauon of specific form.group~ {e g, g~llcatcs , Fmnlo.t·n)._o.rc mterpn:ll·d a~ C'\ldcncc t,f 
hlghly stresscd palacoccological conditions, probably hnkcd to coos1al palaeocm:mHuntnlal dyn.anlll·~ sot~ 1:: 
basis of this obscrvauons. we teotauvcly d1scuss the mflucnce of flu«.:tuanons m h)Wogr¡¡plu~.: pmct. ;o. 

acrilarch cyst devclopment. 

Northern Gondwana chit'inozoans nnd acritarchs from the Ordovicinn of Turkcy 

Parls, F.1¡ Le Herlsse, A. 2
; Vecoll, M.2 ;

6
Monod, 0 .3

; !3hlenne, J . F.'\ 
Dean, W. T.'; Kozlu, H. & Gunay, H. 

1 UMR 6 118 Geoscicnces. Uuiv Rennes 1, 35042 Rc:nnes.Francc. FIO!CDI1n.Pa.ris@uoj\'·rcnnol fr 
z UMR 6538,U BO-Dept. Se. de la T CITC, 6 Av. Le Gorgcu, 292 5 Br~t , France. alnm le h~n>:>r<;tumv · b_r~ll.fr 

l JSTO, Univcrsi tc d'Orleans. 45067 Orlcans. Pr3ncc ohvu:r.m~nod@ynr••·otlcJns . lr 
4 EOST . CNRS-CGS. ¡ me lllcssig, 670 4 Strasbourg. Francc. ghu:nnc(~alhtc. u ::.trn)bg Cr . _ 

s Depl of Gcology ationa l Museum of \Vales , C3rdiff. CFI 3 P Unatcd Kmgdom Dtii.Dcau@'lnmg" ac u k 
· 'TPAO Explorat ion group. M Kcmal M ah., 06520 Anka1a.Tmkcy Jll¡Q7)ygu,wolloao gov or 

Early Palaeozoic strata are represen ted ¡11 southern T urkey. bolh on thc Anatohan nucroplate (oulcr~p~ 
of the Seydischir Ovaci k Ko7..an and Sari z arcas in thc Taums Rangc) and on the northcm pan of thc Arabm~ 
piare {Bordcr Fo,lds regi~n with lhc outcrops and subcrops of thc Dcnk·Mardin arca) . 111CSe AnalOIHlll an 

Vol. 14 (2004) /63 



Ab ltrUU '/IN 

•l>l•n pa~apl'"c Wlll "ere pm of lhc DOrth<Tll Good"'ana marg10 dunog lhc Earl) Palaeozotc lb 
<lo<um<otod"" p beontolopcal c>~dcoce In thc Tauro Rangc, 1~ l'alaeozotc sedm>emary su cessioo st;ms ""h 

::ucow t a!llbrun n:ü ('al Tepe: Forma!JDII). coo(ormabl~ ov..-la!D by ohaly 10 slily depooms ol lhc 
~tur f'OmUtuMI af M•d ( ambn011 10 L11e Aml•g age Earl) Darn"'•han acmarchs are recordod 10 the upper 
pa.'t 1 lh~> fonn;Uton lb< ucct<dmg Kilgen Lake Formalloo tS composed of a thm calcareoos and sandv Lo"'"' 
~1cmba (lllld !);unv.th.m). ovcrLun by <Lrk \lll>lOfl<"> and mud wnc:s of 1hc Upper Membcr (lale Dam-;_·iban _ 
e..rl~ CataJn' a~e1. llus membcr )1ell.L, chiunozoan (e g. Luwdzmnn pi.smumis). and acritarchs. An 
une: e~lormlly IC'J'.Jntrcs thJ K.JI~ro Lalc Fornuuon from the OH~.rl)'1ng Halevi k.dere Fonn.ation correspooding to 
~lx .. IJy rd•l<:.l Lile C.>rdovt<~>n dcp<»tl> Thc latt<r r•eld numerous h1tinozoons of Ashgi 11 age (i e . 
Arm,ruotJutlna mg,-nnJ, ( c1lpirhitma l~nJiculan.t) In the Sanz ar~a. however. lhe Son Tepe Fonna tion 
wtcn."'.L&k bctv.ttn t~ Seydi~dur and lhe Hale'"Jkdere fonnatioas. The Sort Tepe siltstones nre partly 
cootcmporaJICOUll wnh the Kilg('n Lake Pormatlon Thcy yte ld acntarchs genera (P~teinosplraurdium S 
tl'l/t(rndtum. Orthmphatndw.m .) anda few chthnozoans 

In the Mardm reg¡on wh1ch " located 10 lile Border fo lds area and therefore belongs to the Arnbian 
p;.lawpla!C, 1hc hthowwgrapbic sucCC>Sion is shghtly differenl as lile glacia lly related Halc1ickdere Formation 
OH'The" un~onformabl)' thr haJ~ of thc lledmian Formauon. Samples from the lowesl part of this format1 on 
.,;_untam \\-cll-prestt"Vcd chutno7..oan.s of early Carndoc age (e.g. An norirorlutma granulara. Herrorhitina ssp.). 
S1m1Lu .n\cmbl.lges havc been 1deoufied tn the subsurface, above trata yie lding ea rly to late Darri witian 
c.:hmno.roan, and acritarchs Ashglll acn wchs and Cbtllnozoons (c.g. Annoricm·hitina mguira, Ai·amlwthitina cf 
borbma) are common in the Hnlevickderc Formauon o f south·e~tcrn Turkey. On a palaeobiogeographic ground, 
tht M1d and l...a te OrdovJClan ch1ti nozoans nnd acritarchs recorded 111 soulhcm Turkey display obvious affinities 
Y.Jth those from the Qastn1 Formauoo. "-hich is widcspread a ll over the Arabian platfonn. However. arnong these 
typtcal nonhtm Gondwana 3.)~mblagcs, sorne Baltic ta u are nouced m tbc Turkis h material. 

Palynology of the Silurian/Devonian boundary interval at tite nortltern margin 
of tite A rabian Plate (Hazro area, SE Turkey) 

Brocke, R.'; Bozdogan, N.2 ; Mann, U.' & Wilde, V. 1 

1 
Forschungs insthut Scnckenbcrg, Senckenberganlage 25, PaUiobmanik. 

, . D-60325 FrankfurúM , Rainer.llrocke@senckcnberg.de . 
Turk• h i'Cll'Oicum CompJny. Rcsearch Centre (TPAO). M. Kcmal Mah. 2. Cad. No:86, 

TR 06520 Anknra, Turkcy. 
1 

ForschungszcnLrum Jü lich, ICG·V: Sedimenttirc Systemc. D·52425 JUi ich 
During thc Silurian lO Lower Dcvonian, SE Turkey wns pan of the Gondwana continent locatcd atthe 

noz thtm margin of_thc Arabian Platc. In general. scdimcnts of Lhat time in SE Anatolia are mostly covered by 
younger rocks. bu_ltn the Hnz.ro aoticline pans or the Uppcr Silurian Dacias Forma1ion (prcsumably including the 
lowennos t Dcvonmn) and the Lowcr Dcvonian Hazro Formation are exposed. Thc Dadas Fonnation is mainly 
composcd of fine gramcd silic ic lasti c and minor ca lcarcous marine scdimcnts , whereas thc Hazro FormaLion 
consists ?' ~oa rscr silkic lasti cs ":ilh saodswncs and few siltstoncs or prcdomi nant ly terresrria l origin . Recent ly, 
Uppcr Stl_unan _to Lowcr Devoman outcrop and corc sections from Fct lika (SE Turkey) have been studied 
pa lynologtcally m d~ln_iJ._ lnves ti g~ti ons of bolh, surfacc and subsurfacc material providcd organic maner o f Jow 
matunty (> 0.8 % Vltnnuc rcOecuon) with except ionnlly wcll preserved acrilarchs , prasi nophytes , ch.itinozoans, 
scolccodo~ts, sporcs, and cryptosporcs. A few layers are cnriched in cuticles and tissuc fragments which are 
c lcarly den ve~ frorn landplants. The ongoing studies are concentra tcd on core material frorn the Middle and Upper 
Dadas. Formauon an~ ~he lower Ha~o Formation. Parts of the Dadas Formation yield highly di verse assemblages 
of a~ntarc~s a 1~ d chlllllO~oan.s wh1ch ru:e used for palynofacies and biostratigraphy. Due to the lack of other 
st_rnu.graplucal !ndex foss1ls llkc grap to htes or conodonts, acritarchs and chitinozoans may serve to define the 
S liunan: ?cvoman ~ound~r_y in this area. However, diagnostic chitinozoans which occur at the GSSP (e.g., 
Umorlutlllll_ llrtUJ, Lu_wclutma klonkensi~, A~1gochirina rhlupaci, Eisenackitina bohemica) ha ve not yet beco found 
and the acntarchs ~ul l nced t~ be sludted m more detail. Additional informalion is expected from sporcs and 
cryptospores, _especta lly for ? l_g_her ~arts of thc Dadas Fm. and the overlying Hazro Fm. Spore morphotypes 
rescmble spcc1es of e.g. Amhlllllspontes and cf. Archaeowrwtrilew.~· but index taxa for the Lower Devonjan like 
Sueelispora newpor~ensis or Emphanisporites and Rerusotriletes are rnissing so far . Cryplospores are mainly 
rcprescnted by DyatilJpora, Tetrafetes aud cf. Cymbosporires . In general, the Dadas assemblages are vcry rich in 
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ptDJ[)I..lph)tts hle D1rt_\otJJ1um. C ·mt:zrio\.plt...c-ru l.nd ...( P:rll.lspÁ t · · 

Somc banzoru prtdomulJI.I) CO(b!Sl of hue prbmoph. can ph) ta t> • 
Tumouuu'---ae (C' S-· Ta.s.mi11Hln) 1lle) "--an tasll) ~ -.ktccto:! tt) m.1p116~ 
fll.b~ Cll.\.'lltTences (_blooms •. ) cook! rdlo.::t pc!\."l.fi ~ ia ... ,~ ~,:-.odiuoo... e _g ~ 
.,,.,00men~ probabl) coorrolled b) <ea l<'tl flu("lu>Ul"CU l'>lUit), ¡n>~ )k< are 
re.trictc."d 1ratignphrell 'a1ue. bU1 de:tlJied U.'\OOOOU al 3.Dd ~)~temJ.ucal studics of lbrir rt'fU't-" UU\ m 
fcthk.:l m31<n:ll m3} prD\ldC supplen>enl3f) <1313 al l<a>l folr lh< rt•p<lml • "D l>oonJ.m <"'"" 11<'01 mi<"' 
....., occurrenccs of speeifk prnsmoph)1 from 1~ Upper tlun4D·I...o\>er D"'""'"' mtcn>l ""' • 
.Jco,cnb<d from 01hcr places, e g m Nnnh men;::, and Europe 1Co>lbalh. l'l • ~"""' .mJ <r)p! p.n' ur 
p=o.'tll tbroughoutthe sequcnoe. hut"""" fr<qucnl >lthe bast úi lhc OOff ,..,..a \ 11Jdlc D.1J.b Fm) lb< "'mt ,, 
p:uucularl) uue for the uppcrmost Dadls Fm to loY.tr HJZJ\"l Fm "'httt mm.nc drmenb lrt' rc .. tn :-cJ t 't o:a.f'i ... 
3cnurchs and prasmoph)tes Chnmozoons and s~olecadoot~ J.rt r.trc- or ab:--c:at -..-. ~ ,~ anJ , plo,pt.-n at 
common. ln each ofthese 1..-.u mtcrvals cuttclo.'ns. ues oflandplunsand ~rcw~ ve lú'Umub.L J 1n ~ '()( fi.._ b)tt 
"'luch ts othef\\ise h.ar.tctcnscd by a la l. of aD~ nunne pa.lynNllt--xphs "f'hes<o b)tT"t nu~ t'C' tntnrmC\1 .u 
represeoung shon~t.::nn terrt"StnaUy den,rU pubes m ;s gener.~ll)' cOJ.Stal'nea.r iKW"C tn\1nlnment llu~ h .. r.~pp,.,l"'d 
by speetfic b10markcrs of supposed landpiJnl ong•n 

Palynology oftlte Lithostratigrapltical units Bl and B2 of\V t and Central 
Algerian Synclines, Sahara Algeria: geological implicntions and ~' idencl' 

for Late Homerian to Early and early Late Locltko,ian 

Hassan, A. M. (Kermand fl) 

Dcpanmcnt o f un1un: and U fe. College of cienccs, Pnl\ers.tt) of ~1 cn1oon. 
Const.1nune. 25000 Con tan u ne. Algcn B 

knnandj1 @¡fraocecom, Fa. 002133 1636805/00JI 3316-I 1435Tel OOJIJ:\I(¡Jl)(,.l 

Abundant orgnnic· walled microfossils are moderntely well prt"Sened 10 ~hallo\\ sea m mttrudal 
condiuons of the uppcm1ost Middle i1urian lo the loY. er De,·oman succQ~iom The nucrofO).)ll". ~ compost-d 
of sporomorphs, acritarchs, chitinozoa. microplant remains and rarc scolccodontc; 11te miospt)(C\ from these 
sequences are characteristics o f the Uppcr Homenan to thc Lower and t:arl) late LcM..o,1an tx neV~ mu.))port 
spccics (RclusotrilclS D sp. nov .. Scylasporn esp. 1101. Scylasporn D sp. OQ\ ., Scylaspora R '1' 0 0\. St)W¡>OrJ 
u sp. nov. and Cymbosporit cs T sp. nov.) are descn bcd 1ñree more poss1bl) new m1osporc f0f111!1 nrt dcscnbtd 
but not specifically namcd. The occurrence and range of these spectcs us wcll ~ othcr m1 po1c t:l \.a pro,tdc the 
bas is for rccogoising ti ve miospore asscmblage biozones. of thesc biozones 1\'1-o aS)l'mblagl· b1ozooe and one ~u b· 
biownc are proposcd as new. The biow nes and sub-bíozones allow mtcr·regiona l ~.:orrduuon \\1 th late 1 Middlc 
Silurian 10 Earlícst Devonian strata . Compnrison wilh thc zonal sub·z.onal dl\'1~1011 of Mld·PalacozoJc sequenccs 
from thc Westcm Europe and Gondwanan rcgions show the sign1fi cnnt d1ffercnce m distri buuon of sport: flora 
within Gondwanan and Lauruss ian regions during Pndoli íHid Enrly lO carly Late LochkO\'Uin scqucnce 
Keywords: Silurian, Dcvonian. T1dikclt Platea u, Trinssic Province. uharn A lgcna~ spores. mxonom). 
palynoslratígrnphy. 

Palynology of tite Devonian Jauf Formation from 
tite nortltcrn part of Saudi A rabia 

AI-Ruwaill, M. 1; Breuer, P. 2
; Hlggs, K.'; Sleemans, P .' & Wellman, C .' 

1 Gcological Tcchnical Scrvices , S<1udí Arameo, Dhahran 3 13 11 . Saudi Arahi<l . 
2 Laboratoirc de Paleobownique Paleopalynologic ct Micropalcontologic, Univcrsi te de U egc. 

San Tilman, B4000 Licgc, Bclgtum. 
' Dcpl. of Gcology. Uni vcrs lly College, Cork . lreland 

• Palynology Research facility, Depl. Anima l & Plan1 Sciences, University of Shcffi e ld.Sheffield S IO 2TN. UK. 
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A ICf1 ()( llo\1. ccre> h:. beco dnllcd tluough tbc Jk,'OIIWI dcpo>1t on the Arablln Platform m~ 
IIQflbm> p.ut c;( !>.llklJ Ar.abU The ~01113.11 dcpo>lt> of th1> are<~ are represented b¡ the Tav.1l. Jauf and Jubah 
f 11 ThiS udy l<JXIIU m palynok'l'Kal anal) " of !Nimpl" from the huf Formauon Th1s formauon 
r.dnbl laz¡c repOILll ale ctwlf m (¡eres, trom mannt' tn n·)(th-v.t:)lem Sau•h Arabia to hallo\\ mannt! anJ 
, unc:a.~l1n tenlral ii..Dd southan reg~on . An Ems1an lo Fr.hnlan age hai bct:n pn!\ lOlbly as~igneJ to the Jauf 
and Juhoh ft111113UOIU Thc pal)nolo>¡J<>I ,,..,mblagc> from four d1ffcrent bo<choks are dorrunat<d by nuospores. 

tth trtlcte p: lt'S dununanlltnd (ryptt porc:~ rare An cx.~cpllon 1) thc )amplc~ cullcctcd JO the 038 C\Cnt, \l.hich 
1t h!at tc:n'iot\f hy a suddcn bl m o( a Jnon<hpc.:~tfit: h.:ttb¡Jhacnd Th1~ C\ent 1.) ln0'-'11 an man)' borehol~ 

lhn JUgh 1 Lugc p.ul of thc: Arabt~n Pbtform lt )Ctm> lo ht more Cl' k')S t.>()l.;hronous. and IS thoughl lO rt::Oect 
peculiar eno..mrnmenul cond1twn a~osuc:iat~ Hh"" mannc t.ran.sgres.ston In lhe olher sa.mptes the miospores are 
remar ably :..bunlbnt ;,nd Vtcll prc\Cr,ctl Dc~pll~ Ll\c1r abundance. btoda ... ersity ts lO\\. The m1osporc assemblage 
sc.cnu w he 1urular ao al! four borcholt: . and t) largcly dorrunated by simple forms uch ns Retu.\Otrilttts spp .. 
Ar,C':tfirt'tl.l'l.\rara ,pp th.: Thc prt~n e of r3lc bto:,traugraphtcally valuable m10spore ta:c.n. such as 
Rlwbdmpont~r mmutu1. Aruunpontr!. lwdlarrmn, /)1( t)torrtlne.t 'ubgram/tr, Samarirporrtu praettn·isus. 
~'~"'" tl\1\pOfllr't tlubta. f.mplrmlltporrret (111/IUiatu\, Camnrownutrtlelt'.\ .\tXlOIIIÚ indica tes that most of lhe 
~1100 -.tuJ1cd ~~ F,m\tan m age, llowe\·cr, the prt~nce of Rtm.wtrilt-zts rugulatur in the upper pan of thc 

I}U(O~o.t uur 1s lhJI the Eifeh3n may ha\·c bc:c!n reached. 

Palyno~lratigraphy and Palaeobiogeography of Devonian strata (Padeha, 
Sibzar and Bahram formations) from Anarak city, Central lran 

Tayefeh Khabbazl , M.R. 

E"<.plora tton Dan~ctoratc of Nalional lranian Oil Company, P O.Box 11394,Tehran lran. 
E-rnml mr_taycfch@yaboo.com 

Thc Dcvoni:10 str:ua are well expO'ie<l and developed near the Annrak city, 111 Central lranian Bas in. 
Thc Ikvonian ~cd1ments have a thickness of 9 15 m nnd consists of alternation of shn le. limcstone. dolomitic 
lime-.Lonc and so on 

llle Devonian strata ha ve been dtvided in 3!1-cending stratigraphic order into Lhe Padeha, Sibz..1r and 
Udhram formauons A total 107 of surface samplc!t Y.Cre prcpan:d from thcsc rock units in order to study their 
palynnmo'llh enttttes as well as forammtfcrs for t.hcu agcd rclationships. 1l1c majority surfacc samplcs contain 
Y.CJI prcscrved and abundant palynomorphs (acrita rch and miO pore taxa) and foraminifers . 

In tlus study, 5:! palynomorph taxa were cncountercd (29 acri tarch and 17 miospore species). Thc 
pal)'nomO'llh taxa con ists of: 

Gorgoni,phaeritlium abJitum, Cymatiw.phaera adaioclwrara, Chomotriletes vedugcruis, 
Gorgon¡,phaeridlum raman•nnt•we, Diexollophmü remOta, Veryhachium downiei, Dicryoridium torn.wm, 
Sulüplweridium spinoglobnsum, Drr~ymidi11m granularwn, Cymatiospluura perimembrana, Duvemaysplraera 
/t'ttlliringu/ara, Delrotosomn i11tmuum, Gnrgoni.'iplraeddium disrissum, Gorg011Üplweridium condensum, 
Gorgcmúplwendium abstru.mm, J...op/W.\pharridium .'u•gregt1m, Mnrauhites perple;ws, Mulriplirisphaeridium 
mnilllm, Navifusa exili.\, Papulogobara amwlma, Salwridia Jw;ra, Steltinium romptum, Stellinium ortoastn, 
UrJc/Jium winslowae, Vt•ryharhtHm tolemrmii, Ami!Wtlidium foriferum, Sofisphaeridium inaffertum, Calamospora 
pwmurtae, Leiotrilere.f liebigemü, Ancyrmpora ampulla, Ancyrospora mwyrea, Anryrospora longispb•osa, 
lfyslrit·osporites grm1dis, Samarisporilej triangu/atu,\, Retu,,otri/etes distinn1tS, Retusotriletes rorw1dus, Didurires 
lllltrrmwii4S, Densosporites devm1irus, Gemznospora lemurara, Geminospora anraxios, Grandi.\pora erhinata, 
Gratulüpora mammilfaw, Calyprosporires sp. 

lñe above-mentioncd palynomorph taxa werc arranged in two assemblage 1.ones, sugges ting the 
Fr3 nian 4 Famcnia.n age. Likewise. six microfossil specics wcrc cncountered such as: 

Umbe/la rorrmda, Umbella vhahrudensis, Umbel/a hemisplwerit·a, Umbella ba.srllirica, E1Jd01hyra sp. 
Ami Kamaena sp. 

1ñcse forami nifer spccics also suggcst a Frasnian-Famenian age for thc Padeha. Sibzar and Bahram 
form:nions, in rhc Anarak arca. Ccmral lran. 

The known palynomorph taxa frorn the Dcvonian roe k uuits of study area were compared wi th those of 
Devonian scdiments from othcr parts of 1he world. 1l1c comparison indicate broad similarity wilh those of 
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8()l1hcT1I anJ soatbcrn !tan cll onb >,fn, 
pa )l~~pb:J..: PfO\In..:::e dunngthc Lltc ()(', l;~n. 

Miospore contriburion to th Lo\\er nnd earl) \liddle De,oni n strati raph~ 
ofOued aoura, West Algednn ahnrn: grological implicalions 

and e\·idence for stag boundarie 

H35~an (Kermandjl), A. M. 

Dcpanmem of "\atu~ :md lljfe.Colkt!~ of S..:Jcn~o."'C. l ni\CJ"'.It) of "\1rntt.)Un ·Cucbt.lDhDC 
:!5000 Const:mtme. Alg<na Fo\ 00 ~13 31 6.1 1~ ~5. Tcl 00 ~p • 1 b) Ob • . 

E~ \ t:ullJJD..1nd!iCf 1fmn,~c l"\!D 

The e~posed rocls 01 Oued Saoura btl\4ttD l...:ern.l ... ooth 31ld Bnu A~ Dt.Yl.h 1-f(' J Ll ... ,~ ur.a ror 
u.~t Algenan ahara Qe~¡.·oman strnugr.tpb) Thc~ JIC anclud1n~ 1.1\n 1 !SO m thh.. t ... ""n anJ rl) ~1uJJk: 
Devonian sedimcnl!t rich tn a:iSC"mbtag of mu.lSporñ, a~.-nun:h ch!Unoz~o.1.1D" pbnt rtttlllo' :&nJ f"'1C 

.scoh:codonts. Matu.rauon of thcse fos.stb i~ v.m.lblc bot gener.tll) h1gh 10 \Cf) hlfh :\1¡~ I"'I(.T(' art \l~lnl{ 
throue.h regressin~ and t.ransgress1ve succession but m "te3!1>e m JN!n..bocc through rt'gl"l'S~nc ~u~.·n'" Thc 
Str3UÜaphic d1stribution of 111.1.0}' dislln 11\e 3.nd COSffi<.'POhtan le~ mitlSJl'lX'C' frum thr \CI..U'-111'1" tüuenun, [rg 
Jou1• Had¡ra el Kuba. Moungar Ocb3d and . aheb el Mel.luru) throu¡!h ZC!mkt. ·•he~ el Jlju m,h" anJ 
Tcferguenite Formations used to d limit sc.H.n miosporc 3S~mbbge btotOO. :1nd tm 'U~·l'-1 :roe\~ tn A..'K.'t"D\.bng 
ordcr thc biozones are: l. Scylaspora T sp no' . J)crotnht mH.':robarulalus (TM) ""~f>t'tt a" ·mhl;agc ~ll'totl~. ~ 
Dtctyotnlctes emsiensis~C)1nbosporites proteus (El') ~porc as emhlagc b1o1one, ~. ApKuhn:tu l!tf'\..-a 
arenorugosa-D1bolisporitc.s C sp.nov (AC) spore :ts~cmblagc htm:onc. 4 \'crrucmJ5P"fllt~ d. pc.~l)-l!f1nah, 
01ctyotrilctes subgran ifcr (S) spore assemblagc bi01one. 5 Emphan1~ponh .. "S annulatu!I ·Oih...'h'pcxur, C\.'hmaccu. 
(AE) spore assemblagc biozone. 6 Hystricosponte> rrucroancyn:Ulo·Cnlypto<pont« pn•eu' \MP) lpor< 
asscmblage biozonc. 7. Calypwsporites velatus-RhJbdos-pontcs langu (\"L) sport- J..'\!<itmhiJ~(' bmtonc lñ~c 
b10zones allow ínter-regional correlation \\1th l.oY.cr and e-.t.rl ~hddk Dcvoman stnua A corrdauon 1. pn~ 
bct"Ween west Algcrian Sahara and the Lower and carly Middlc IX\OOI:tn of Wcstem Europc anr.J Goollw:man 
regions. This correlat ion reveals that regiOnal dJffcrcnce:s an pore flora :m: apparent 111 Erul)' and c.ul) Late 
Lochkovian. tn the Pragian and the succcC<.hng !tlr.ll3 these are less pronounctd 
Key words Devonian. Oued Saoura. west Sahnra Algc:ria, pores, distnbuuon. p.alyn(btrnllgrnph) 

Jdentifying Devonian global evcnts within the A rabian Piole 

Marshall, J . E. A. ' & Mlller, M. A. ' 

1 School of Ocean and Earth Science, nivcrsity of Southampton. Southnmpron Oceanogrnph) 'entre. 
European Way. Southamptou. S014 3ZH. UK 

'Saudi Arameo. P.O. Box 123 11. Dhahran. 3131 1 Saudi Arabia. 

Thc Devonian sediments of Saudi A.rabta are genernlly rcprcscntcd by an arenaceous S!hcJclru.dc 
success ion. Howevcr, a number of thin discrctc intcrvnls of fine-grained scduncnts are nlso prcscnt. Sigmfic;ln.tly 
ene of thcse intervals caps the Jauf Rescrvoir. 1t is also very unportant m containmg a vcry dl\tm~uve. 
palynotog1cal assemblage that is dommatcd by a monospecific lciospherid As s u~~ th!!!i !!iphcromorph neme 1s a~ 
cxccllent stra tigraphic marker and is used to define Palynosubzone D3B (A:I-HaJn el al. 1999) Tlus mte:rvnl 1s 
very extensively developcd across Saudi ArJbia and represenrs a kcy evcnl m understandmg and correlaung Lhe 
Devonian of thc Arabian Plate with that of Euramcrica. 

Bcds conwining P:Jiynosubzonc D3B wcre penctrated during !he dnlling of thc JNDI.rl shallow 
stratigraphic test well when it was cored in enmety. Wirc- linc logs wc~e also madc ava1lable. In order to bettc:r 
understand the dcvclopment of thc reservoir and its associatcd tmnsgress10ns a sct of c lose spaced sa":'p les ( 1 foot, 
0. 305m) were takcn. These were initia lly analyscd for TOC content 10 invcstigatc thc npparcnt cychcn y shown by 
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lhe wircliado¡¡ dJ A 'b-tct oC thnc mpk •• thm t.1 <11 lor quJohtJLJ\ e palynofacaes Asp<ct> that "<« of 
parta ubl tala't">l ~re lhe <XI 1 c~.an.:l<r oC tlk: OJB tran gr< sann and the speed and S)'llUllClr) of '" 
dculopmcnt ()Ca 1ts presenc.e rtfkcl: a ~ra.n pd)ton or 1 u, 10 fact. a ropcvn.se to thc regres ron lhat Neilted thc 

ads of lhc J uf ReJerv r' In adJmon tu paJ}nofacrC) "' number ol anJ.!)ses \\ere abo camed out mcludtng 
toma Jt'<" rauo of fbc ._cTogtn ;,.nd ~ l.urutt:d progr¡.nunc of wble tsowpe dct~nmnatJoos m the organtc matter 

rbc$c r 1 "'U hclp dctcrrrunc thc m.:~gntttkk tlf th1 trarugr~too ;md \\ht:ther 11 can be rebued 10 a named 
¡¡loi"'J llc'\-oal¡ne·.cnl 

A~IIAIKI, !> A ~ll.·\lül·r, J WE DER L E & SORTO'- A K 1999 Suaugraph) and operauonal 
ralynol,~ r,t the lk.,.una.tn ) tc:m m SJudt Aiabta Gl"'..\rabia -t 53-6 

La lc J)evonia n and early Carboniferous mio pore a emblages fro m Saudi Arabia 

Claylo n , G. '; S treel , M.' & Filatoff, J .' 

' lkpartmenl of Geology, Tnnily College, Oubhn 2 ( freland) 
' l..;olx>r•ware de Paláobotanaquc et l'aléopalynolog1c, Umversau! de Li~ge. San Tilman . 84000 Laege (Belgium). 

'Gcologu:al Technu.:al Ser\'i'e~. Saud1 Aram,o. Dhahran 31311 (Saudi Arabia). 

famenmom (l....Jlc I>evonian) and Toumahi:tn (Earl) Carboniferous) miospore assemblages are 
dc~n~d from rv.o e1;plorahon welb m S::md1 Arabia; one loca1ed ofrshore in thc Arab1an Gulf. the other drillcd 
ca\t of thc Ghawar Olificld. c. 300 lo. m e.u1 of Riyadh The laucr secuon ínc ludes assemblages dominated by 
H~tupurn l~pidúph)Ul, thc: c.h.)appear.:ancc of \\hich coincides with the l)c,•onian 1 Carbonifcrous boundary. 
Howt\·tr, ovcrl)ing Mruta )(lannmg thc sys lcm boundary have beco remm·cd by eros1on D1vc.rse assemblages 
fmm the Arnb1an Gulf wcll mclude typ•ca l Famennian and Toumaisian miospore taxa. However, R. lepidophyra 
ha, only bt:cn rc:corJed from th•s well scction as recyclcd spccimcns in assemhlagcs Lhal are clearl y Carbonifcrous 
10 agt, so 11 appears th::u latc!tt Dc\lonian rocks ha ve not bccn prcscrvcd. Extcnsive reworki ng has led to difficully 
111 IOltrprcung the age of somc of thc lower intervals in 1his eclion 

Val/atisporiles and rclated Cingulizonate genera from the Late 
Cu rboniferous-Early Permian of Saudi Arabia and South America 

di Pasquo, M.'; Stephenson, M.'; Fllatoff, J .' & Owens , B.' 

1 
Natíonal Research Council of Argen tina (CON ICET) & Dcpartmcnt ofG eology, Universlly of Buenos Aües, 

2 
Ciudad Universitana. Pabe llón 11 , ( 1428) Buenos Aires, Argent ina (medipa @gl.fcen.uba .ar) 

Braush Geologacal Survey, Kcyworth . Nouingham NGI2 5LlJ. Unilcd Kingdom (mhsle@bgs.ac.uk) 
' Saudi Arabian Oil Company, Dhahran 3 13 11 , Saudí Arabia Uohn. fi la loff@aramco.com) 

""' Pa lyno logy Research Pacility, Departmcnt of Animal & Plam Scieuces. University of Sheffi e ld , 
Shefflcld SIO 2TN, Uni1ed Kingdorn (bowens@palyno.frccscrve.co.uk) 

. . Kno~ledgc of Lmc Carbonifcrous and Early Pcrmian Gondwanan microfloras has expanded 
stgmficantly durmg thc past fivc years as a rcsult of deta iled invesr:igalions in Saudi Arabia, Oman, Argent ina and 
11razil (STEPHEN ON & FILATOFP, 2000: STEPHENSON el al. , 2003; DI PASQUO. 2003: DI PASQUO et 
aL. 2003 a, b). Correl~tion o f the Early Pem1ian sequenccs bctween the two regions is prcsen tly afforded by a 
small numbcr of we ll tllustrated spore taxa such as Cm11•errucosisporites conflt~ens (Archangc lsky & Gamerro) 
Playford & Di no but many other morphotypcs are similar in the two regions, particu larly wi lhin the c ingulizonate 
groul~ · T~ esc s porcs are, however, complcx and poorly ill us trn ted so that comparati ve 1axonomy is difficult. Titis 
contnbuuon attempts to present a comparison betwccu species of thc genus Vallatisporites and mher re latcd 
ci ugulizonatL' genera including Cristatisporites crassi/.abratiu· Archangclsky & Gamcrro, which are extensively 
rccordcd in thc Late Carboniferous- Early Permian assemblagcs in Saudi Arab ia, Oman and Argentina in arder ro 
reassess lhc out li nc corre la1ions recent ly proposed by STEPH ENSON & FILATOFF (2000). 
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STEPHENSON. M .. Fl.LATOFF. J. 2000. Correlatton of Carbomfcrou~¡; • P!!nni:m p.llynl\log~~.:Jl »<mbiJp.:.l 
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MESOZOIC PALYNOLOGY 

Palynology and paleocnvironment of the Gula ilah a nd Hamlah formutions 
(Triassic) in Qatar, Ara bian Gulf 

Mohamed, l. A. l. 

Depanmen1 of Environ mcntal Scienccs, F:tculty or Sciencc, University o f Alcxandna, 
Moharam Bey, 2 151 1, Alexandria . 

Palynological and tota l organic carbon (TOC) analy~cs ha ve bcen conducted on core samples recovcrcd 
from thc Gulai lah and Hamlah formn tions of two wclls drillcd in thc Dukhan oil fi e1d, western Qatar Analys1s of 
87Srf6Sr ra lio of the srudied succession givc a chronostratigrnphic range of Middle to Late Triass1c (Ladmian 
Camian) for thc Gu lailah and Hamlah formations respectively. Palynological analysis has yicldcd a nch nnd fairly 
well preserved assemblagc. Sixly-one palynomorph species ha ve bccn idcntificd The asscmblages are dommatcd 
by monosacca te, bisaccate and Ci rcumpo.llcs polleo. Three palynomorph assemblage zones ha ve bcen e:,ta l~hshed 
in the fo llowing asccnding a rder: Zone 1 (Microcachrydiles dou?i~geri- M faslid.iosus- .Enz.onalaspom~ .v1ge~s • 
Ouplicisporiles granulatus Assemblage Zone) datcd as late Ladmmn, Zone 11 (Pat.tnas pontes dcnsus-~)~nlllspo~tcs 
maljawkinae Assemblage Zone) of Camian age and Zone 111 (Coroltina meycnana-Eucommudncs 1113JOr-
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