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Sedimentological and palynological cvidence indicates a predominantly continental depositional
enviroament together with a weak marine influence testified by the presence of scarce acritarchs (Deusilites
lenuistriatus)

Palynological correlation of the Permian Gharif to lower Khuff formations in Oman,
and extension of surface sedimentological-palynological models of reservoir
heterogeneity into subsurface reservoirs

Stephenson, M. H.', Mohiuddin, U.” & Penney, R. A.?

! British Geological Survey, Keyworth, Nottingham, NG12 5GG, UK.
* Petroleum Development Oman, PO Box 81, Muscat 113, Sultanate of Oman.

The Gharif Formation of Oman includes important oil and gas reservoirs which contain over 2800
million barrels oil equivalent or approximately 15% of the country's ultimate expected recoverable hydrocarbon
reserves. However, the non-marine facies of much of the continental Gharif Formation is complex with great
lateral and vertical h geneity and ] difficulties in understanding hydrocarbon fluid flow and yield
within its reservoirs. Correlation within the Gharif and the overlying Khuff formations has also been a challenge;
large parts are barren of fossils with palyniferous intervals usually stratigraphically and geographically isolated.

The recent development of an integrated Permian palynozonation for Saudi Arabia and Oman
(Stephenson et al. 2003) has permitted accurate correlation of sequences throughout most of the Lower Permian,
However, parts of the Middle Permian, particularly the Middle and Upper Gharif members and the Gharif - Khuff
transition, could hitherto anly be correlated rather imprecisely. This is because the standard biozones relating to
that part of the sequence (OSPZA4, 5 and 6) are rather broad, and their bases not formally defined.

Recent intensive work on several cores from the Barik Field in central Oman has allowed the erection
of a standard palynological section for the hydrocarbon reservoirs of the Middle and Upper Gharif members and
lower Khuff Formation. This enables high-resolution correlation to the surface Hugf Outcrop area, 100 km to the
cast, in which these reservoir rocks outcrop; and may allow subdivisions of the OSPZ regional biozonation scheme
of Stephenson et al. (2003).

A valuable consequence of the close correlation between surface and subsurface in this interval is that
sedimentological-palynological models of reservoir heterogeneity developed in the Hugf Qutcrop area can be
extended into the subsurface oil bearing strata. For example Unit B of the Upper Gharif member, defined at the
surface by Bureau de Recherches Géologiques et Miniéres (BRGM), is interpreted as a floodplain complex of
point bar sands and clay plugs probably formed in oxbows and crevasse splays. Although the sands are good
reservoirs, the clays are baffles to hydrocarbon fluid flow, and strongly affect yield and flow directions. Very
detailed surface palynological work has shown that the plugs are distinguished by their autochthonou algal spore
content. This may be due to local water chemistry variation between floodplain waterbodies. These autochthonous
algal *fingerprints’ will enable thin mudstone bodies to be distinguished in field scale subsurface borehole studies.
Mudstone units in adjacent boreholes with radically different autochthonous algal “fingerprints® are not likely to be
laterally continuous baffles to fluid flow, while those at similar levels with similar algal ‘fingerprints’ are more
likely to be laterally continuous field wide barriers.

STEPHENSON, M.H., P.L. OSTERLOFF & J. FILATOFF 2003. Palynological biozonation of the Permian of
Oman and Saudi Arabia: progress and challenges. GeoArabia, v. 8, p- 467-496.
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PRE-JURASSIC PALYNOLOGY OF THE ARABIAN PLATE AND THE
ADJACENT REGIONS (CIMP/SAUDI ARAMCO)

New record of primitive vegetation in the middle Ordovician of Saudi Arabia,
and originality of the associated marine microphytoplankton

Al-Ruwaili, M."; Vecoll, M.*” & Le Hérissé, A*

' Saudi Aramco Oil Company, Dhaharan (Saudi Arabia)
* UMR 6538 du CNRS, Domaines Océaniques, Université de Bretagne Occidentale, Brest (France)
* Laboratoire de Paléontologie et Paléogéographic du Paléozoique UMR 8014 du CNRS,
Université des Sciences et Technologies de Lille (France)

Core samples and cuttings from the shallow drillcore QSIM-801 in the Qn_sxrn region of central Saudi
Arabia were investigated palynologically. The studied interval comresponds o the Qasim and Saq formations, and
yvielded well preserved and abundant palynomorph assemblages comprising cryptospores, acritarchs, and
chitinozoans. Palynological dating (acritarchs and chitinozoans) points to a late Arenig to Llanvim age for the
investigated interval, as confirmed also by graptolite data. d

The lowermost cored levels, comsisting of marine, shallow water, fine grained sandstones are
palynologically dominated by rich and diversified cryptospore assemblages comprising permanent tct\md.:;.‘ dmd:s‘
monads, and possibly cuticle-like phytoclasts. These findings confirm previous reports of pal_vmylugual ul.dcmcf
for early land plants in Saudi Arabia and the interest and impartance of this area for the study of the cvolution o

imitive v tion.
i ‘I;if;:ological assemblages from the upper part of the drillcore are _nchu in marine ckmcnls (acritarchs
and chitinozoans), although recurrences of cryptospore-dominated l;vels indicate shoreline proximity throughout
the sequence. The acritarchs are very well preserved and comprise few examples of previously unreported
ogies, probably belonging to new taxa.

i gTheZuamilZLive anillygsis of relative abundances and rep ivity of the main morph ! 8l cal groups
of acritarchs and the calculation of Um index are tentatively used to track changes in palamenwmnmcnm!
conditions. Common occurrence of teratological forms, of cysts at various stages of maturity, and frrqucjltl)
observed local over-representation of specific form-groups (e.g., galeates, Fr:mkra)._art mlcrplmlv:d as c\':dc;uc ;‘rf
highly stressed palacoecological conditions, probably lipkcd to coastal palac v dyaamics On the
basis of this observations, we tentatively discuss the influence of fluctuations in hydrographic processes on
acritarch cyst development.

Northern Gondwana chitinozoans and acritarchs from the Ordovician of Turkey

Paris, F.'; Le Herisse, A.%; Vecoll, M.’;’Monod, 0% Ghienne, J.FY
Dean, W. T.%; Kozlu, H.® & Gunay, H.

Y UMR 6118 Geosciences, Univ Rennes 1, 35042 Rennes,France. Pas V2 1 g

? UMR 6538,UBO-Dept. Sc. de la Terre, 6 Av. Le Gorgeu, 29285 B(c.jt. France. g}gm’.];.hmg;g@. univ-brest.fr
* ISTO, Universite d'Orleans, 45067 Orleans, France. olivier. v rleans {1

* EOST, CNRS-CGS, 1 rue Blessig, 67084 Strasbourg, France. me .

$ Dept. of Geology, National Museum of Wales, Cardiff, CF1 3NP United Kingdom. Bil Dean@nmgw.ac.uk

¢ TPAO Exploration group, M. Kemal Mah., 06520 Ankara, Turkey. hkozlu@petrol.tpao.gov.ir

Early Palacozoic strata are represented in southern Turkey, both on the Anatolian micruplalc (outcrops
of the Seydisehir, Ovacik, Kozan and Sariz areas in the Taurus Range) and on the northern part of the VArah'm:
plate (Border Folds region with the outcrops and subcrops of the Derik-Mardin area). These Anatolian an

163

Vol. 14 (2004)




Abstracts Xi IPC

Arabian palacogeographic usits were pant of the northern Gondwanra margin during the Early Palaeozoic as
dox d on palacontological evidence. In the Taurus Range, the Palacozoic sedimentary succession starts with
calcarcous Cambrian rocks (Cal Tepe Formation), conformably overlain by shaly to silty deposits of the
Seydischir Formation of Mid Cambrian 10 late Arenig age. Early Darriwilian acritarchs are recorded in the upper
part of this formation. The succeeding Kilgen Lake Formation is composed of a thin calcareous and sandy Lower
Member (mid Darriwilian), overlain by dark siltstones and mudstones of the Upper Member (late Darriwilian -
early Caradoc age). This member yields chitinozoan (e.g. Linochitina pissotensis), and acritarchs. An
unconformity separates this Kilgen Lake Formation from the overlying Halevikdere Formation corresponding to
glacially related Late Ordovician deposits. The latter yield numerous chitinozoans of Ashgill age (ie.,
Armoricochitina nigerica, Calpichitina lenticularis). In the Sariz area, however, the Sort Tepe Formation
tntercalates between the Seydischir and the Halevikdere formations. The Sort Tepe siltstones are partly
contemporaneous with the Kilgen Lake Formation. They yield acritarchs genera (Peteinosphaeridium §.
telliferidium, Orthosphaeridium...) and a few chitinozoans.

In the Mardin region, which is located in the Border folds area and therefore belongs to the Arabian
palacoplate, the lithostratigraphic succession is slightly different as the glacially related Halevickdere Formation
overlies unconformably the shales of the Bedinian Formation. Samples from the lowest part of this formation
contain well-preserved chitinozoans of early Caradoc age (e.g. Armoricochitina granulata, Hercochitina ssp.).
Similar assemblages have been identified in the subsurface, above strata yielding early to late Darriwilian
chitinozoans and acritarchs. Ashgill acritarchs and chitinozoans (e.g. Armoricochitina nigerica, Acanthochitina cf.
barbata) are common in the Halevickdere Formation of south-eastern Turkey. On a palaeobiogeographic ground,
the Mid and Late Ordovician chitinozoans and acritarchs recorded in southern Turkey display obvious affinities
with those from the Qasim Formation, which is widespread all over the Arabian platform. However, among these
typical northern Gondwana assemblages, some Baltic taxa are noticed in the Turkish material.

Palynology of the Silurian/Devonian boundary interval at the northern margin
of the Arabian Plate (Hazro area, SE Turkey)

Brocke, R.'; Bozdogan, N.%; Mann, U.* & Wilde, V.'

! Forschungsinstitut Senckenberg, Senckenberganlage 25, Paliobotanik.
D-60325 FrankfurtM., Rainer. Brocke @senckenberg.de .
* Turkish Petroleum Company, Research Centre (TPAO), M. Kemal Mah. 2. Cad. No:86,
TR 06520 Ankara, Turkey.
* Forschungszentrum Jiilich, ICG-V: Sedimentire Systeme, D-52425 Jiilich

During the Silurian to Lower Devonian, SE Turkey was part of the Gondwana continent located at the
northern margin of the Arabian Plate. In general, sediments of that time in SE Anatolia are mostly covered by
younger rocks, but in the Hazro anticline parts of the Upper Silurian Dadas Formation (presumably including the
lowermost Devonian) and the Lower Devonian Hazro Formation are exposed. The Dadas Formation is mainly
composed of fine grained siliciclastic and minor calcareous marine sediments, whereas the Hazro Formation
consists of coarser siliciclastics with sandstones and few siltstones of predominantly terrestrial origin. Recently,
Upper Silurian to Lower Devonian outcrop and core sections from Fetlika (SE Turkey) have been studied
palynologically in detail. Investigations of both, surface and subsurface material provided organic matter of low
maturity (> 0,8 % vitrinite reflection) with exceptionally well preserved acritarchs, prasinophytes, chitinozoans,
scolecodonts, spores, and cryptospores. A few layers are enriched in cuticles and tissue fragments which are
clearly derived from landplants. The ongoing studies are concentrated on core material from the Middle and Upper
Dadas Formation and the lower Hazro Formation. Parts of the Dadas Formation yield highly diverse assemblages
of acritarchs and chitinozoans which are used for palynofacies and biostratigraphy. Due to the lack of other
stratigraphical index fossils like graptolites or conodonts, acritarchs and chitinozoans may serve to define the
Silurian/Devonian boundary in this area. However, diagnostic chitinozoans which occur at the GSSP (e.g.,
Urnochitina urna, Linochitina klonkensis, Angochitina chlupaci, Eisenackitina bohemica) have not yet been found
and the acritarchs still need to be studied in more detail. Additional information is expected from spores and
cryptospores, especially for higher parts of the Dadas Fm. and the overlying Hazro Fm. Spore morphotypes
resemble species of e.g. Ambititisporites and cf. Archaeozonotriletes but index taxa for the Lower Devonian like
Streelispora newportensis or Emphanisporites and Retusotriletes are missing so far. Cryptospores are mainly
represented by Dyadispora, Tetraletes and of. Cymbosporites. In general, the Dadas assemblages are very rich in

164 Polen

Session g

prnmxvh.““ like Dictyotidium, Cymatiosphaera and cf. Prerosphaeridia (Orygmapsis senss Colbhath 1987)
Same horizons predominatly comsist of huge prasinophycean phycomata (> 200 pm) which arc assigned to
T jtaceae (e.g.. Te ites). They can easily be detected by magnification glasses on bedding plases. Such
mass occurrences (blooms™) could reflect specific facies conditions (e low salinity) in 2 shallow water
environment, probably controlled by sea level fluctuations. Usually, p phytes are dered W be of
restricted stratigraphical value, but detailed ta ical and sy ical studies of their representatives in the
Fetlika material may provide supplementary data at least for the regional S/D boundary correlation. In 2ly,
mass occurrences of specific prasinophytes from the Upper Silurian-Lower Devonian interval have also been
described from other places, e.g. in North America and Europe (Colbath, 1987). Spores and cryptospores are
present throughout the sequence, but more frequent at the base of the core (Tower Middle Dadas Fm ). The same is
particularly true for the uppermost Dadas Fm. to lower Hazro Fm where marine clements are resticed to specific
acritarchs and prasinophytes. Chitinozoans and scolecodonts are rare or absent where spores and Cryplospores are
commoa. In each of these two intervals cuticles/tissues of landplants and spores are accumulated in 2 specific layer
which is otherwise characterised by a lack of any marine palynomorphs. These layers may be interpreted as
representing short-term terrestrially derived pulses in a generally coastal/near shore envir This is supported
by specific biomarkers of supposed landplant origin.

Palynology of the Lithostratigraphical units B1 and B2 of West and Central
Algerian Synclines, Sahara Algeria: geological implications and evidence
for Late Homerian to Early and early Late Lochkovian

Hassan, A. M. (Kermandiji)

Department of nature and Life, College of Sciences, University of Mentour,
Constantine, 25000 Constantine, Algena.
krmandji @ifrance.com; Fax: 0021331636805/ 0021331641435 Tel.: 0021331630645,

Abundant organic-walled microfossils are moderately well preserved in shallow sea in intertidal
conditions of the uppermost Middle Silurian to the Lower Devonian successions. The micmfgssxlc are composed
of sporomorphs, acritarchs, chitinozoa, microplant remains and rarc scolecodonts. Thc‘mms‘pmcs ﬁom these
sequences are characteristics of the Upper Homerian to the Lower and early late Lehkovian, Six new miospore
species (Retusotrilets D sp. nov., Scylaspora C sp. nov., Scylaspora D sp. nov., Scylas_para R sp. nov., Scylaspora
U sp. nov. and Cymbosporites T sp. nov.) are described. Three more possibly new miospore forms are described
but not specifically named. The occurrence and range of these species as well as other miospore taxa provide the
basis for recognising five miospore assemblage biozones, of these biozones two assemblage biozone and onc_sub-
biozone are proposed as new. The biozones and sub-biozones allow inter-regional correlation with latest Middle
Silurian to Earliest Devonian strata. Comparison with the zonal sub-zonal division qf Mnd-_Pala_cowlc sequences
from the Western Europe and Gondwanan regions show the significant difference in distribution of spore flora
within Gondwanan and Laurussian regions during Pridoli and Early to early Late Lochkovian sequences.
Keywords: Silurian, Devonian, Tidikelt Plateau, Triassic Province, Sahara Algeria; spores: taxonomy;
palynostratigraphy.

Palynology of the Devonian Jauf Formation from
the northern part of Saudi Arabia

Al-Ruwaili, M.'; Breuer, P.?; Higgs, K.”; St 18, P.2 & Well e

! Geological Technical Services, Saudi Aramco, Dhahran 31311, Saugi Arfshm. E
% Laboratoire de Paleobotanique Paleopalynologie et Micropaleontologie, Universite de Liege,
Sart Tilman, B4000 Liege, Belgium.
*Dept. of Geology, University College, Cork, Ireland. j )
“Palynology Research facility, Dept. Animal & Plant Sciences, University of Sheffield,Sheffield S10 2TN, UK.
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A series of shallow cores has been drilled through the Devonian deposits on the Arabian Platform in the
northern part of Saudi Arabia. The Devonian deposits of this area are represented by the Tawil, Jauf and Jubah
formations. This study reports on palynological analysis of samples from the Jauf Formation. This formation
exhubits large regional scale changes in facies, from marine in north-western Saudi Arabia to shallow manne and
continental in central and southern regions. An Emsian to Frasnian age has been previously assigned to the Jauf
and Jubah For The palynological blages from four diffe boreholes are dominated by miospores,
with trilete spores dominant and cryptospores rare. An exception is the samples collected in the D3B event, which
are characterised by a sudden bloom of a monospecific leiosphaerid. This event is known in many boreholes
through a large part of the Arabian Platform. It seems to be more or less isochronous, and is thought to reflect
peculiar cavi i d ciated with a marine transgression. In the other samples the miospores are
remarkably abundant and well preserved. Despite their abundance, biodiversity is low. The miospore assemblage
seems (o be similar in all four boreholes, and is largely dominated by simple forms such as Retusorriletes spp.,
Apiculiretusispora spp. ete. The presence of rare biostratigraphically valuable miospore taxa such as
Rhabdosporites minutus, Acinosporites lindlarensis, Dictyotriletes subgranifer, Samarisporites praetervisus,
Verrucosisporites dubia, Emphanisporires annulatus, Camarozonotriletes sextantii indicates that most of the
section studied is Emsian in age, However, the presence of Rerusotriletes rugulatus in the upper part of the
sequence suggests that the Eifelian may have been reached.

Palynostratigraphy and Palaeobiogeography of Devonian strata (Padeha,
Sibzar and Bahram formations) from Anarak city, Central Iran

Tayefeh Khabbazi, M.R.

Exploration Directorate of National Iranian Oil Company, P.O.Box:11394, Tehran Iran.
E-mail: mr_tayefeh @yahoo.com

The Devonian strata are well exposed and developed near the Anarak city, in Central Iranian Basin.
The Devonian sediments have a thickness of 915 m. and consists of alternation of shale, limestone, dolomitic
limestone and so on

The Devonian strata have been divided in ascending stratigraphic order into the Padeha, Sibzar and
Bahram formations. A total 107 of surface samples were prepared from these rock units in order to study their
palynomorph entities as well as foraminifers for their aged relationships. The majority surface samples contain
well-preserved and abundant palynomorphs (acritarch and miospore taxa) and foraminifers.

In this study, 52 palynomorph taxa were encountered (29 acritarch and 17 miospore species). The
palynomorph taxa consists of;

Gorgonisphaeridium  absitum,  Cymatiosphaera  adaiochorata,  Chomotriletes  vedugensis,
Gorgonisphaeridium carnarvonense, Diexallophasis remota, Veryhachium downiei, Dictyotidium torosum,
Solisphaeridium spinoglob Dictyotidium granul, C) i ra perimembrana, Duvernaysphaera
tenuicingul Dell ] g Gorgonisphaeridium  discissum, Gorgonisphaeridium ¢
Gorgonisphaeridium abstrusum, Lophosphaeridium segregum, Maranhites perplexus, Multiplicisphaeridium
amitum, Navifusa exilis, Papulogobata annulata, Saharidia lusca, Stellinium comptum, Stellinium octoaster,
Unelliwm winslowae, Veryhachiwm colemanii, Ammonidium loriferum, Solisphaeridium inaffectum, Calamospora
pannuceae, Leiotriletes liebigensis, Ancyrospora ampulla, Ancyrospora ancyrea, Ancyrospora longispinosa,
Hysiricosporites grandis, Samarisporites triangulatus, Retusotriletes distinetus, Retusotriletes rotundus, Diducites
mucronatus, Densosporites devonicus, Geminospora lemurata, G pora antaxios, Grandi a echinata,
Grandispora mammillata, Calyptosporites sp.

The above-mentioned palynomorph taxa were arranged in two assemblage zones, suggesting the
Frasnian-Famenian age. Likewise, six microfossil species were encountered such as:

Umbella rotunda, Umbella shahrudensis, Umbella h rica, Umbella baschirica, Endothyra sp.
And Kamaena sp.

These foraminifer species also suggest a Frasnian-Famenian age for the Padeha, Sibzar and Bahram
formations, in the Anarak area, Central Iran.

The known palynomorph taxa from the Devonian rock units of study area were compared with those of
Devonian sediments from other parts of the world. The comparison indicate broad similarity with those of
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acrthern and southern lran as well as North Africa and western Austaba, suggesting the same
palacophytogeographic province during the Late Devoaian.

Miospore contribution to the Lower and early Middle Devonian stratigraphy
of Oued Saoura, West Algerian Sahara: geological implications
and evidence for stages boundaries.

Hassan (Kermandji), A. M.

Department of Nature and ILife,College of Science, University of Mentouri-Constantine,
25000 Constantine, Algeria. Fax: 00 213 31 64 14 35, Tel: 00 213 31 63 06 45.
E-Mail: krmandji @ifrance com

The exposed rocks of Oued Saoura between Kerzaz south and Beni Abbes north are 2 classic area for
west Algerian Sahara Devonian stratigraphy. They are including over 1250 m. thick Lower and carly Middle

Devonian  sedi rich in assemblages of miospores, acritarchs, chiti plant and rare
scolecodonts. Maturation of these fossils is variable but generally high to very high. Miospores are varying
through regressive and transgressive succession but increase in abund hrough ve The

stratigraphic distribution of many distinctive and cosmopolitan key miospores from five sections (Guerzim, Erg
Joui, Hadjra el Kitba, Moungar Debad and Saheb el Mekharza) through Zeimlet, Saheb el Djir, Dihissa and
Teferguenite Formations used to delimit seven miospore blage bi s and ten sub-bi In ding
order the biozones are: 1. Scylaspora T sp.nov.-Perotrilites microbaculatus (TM) spore assemblage biozone, 2.
Dictyotriletes  emsiensis-Cymbosporites proteus (EP)  spore blage bi 3. Apiculi pora
arenorugosa-Dibolisporites C sp.nov. (AC) spore assemblage biozone, 4. Vmucosi's;?ixi‘xcs cf. polygonalis-

et "

Dictyotriletes subgranifer (S) spore blage biozone, 5. Emp porites isporites echinaceus
(AE) spore assemblage biozone, 6. Hystricosporites microancyreus-Calyptosporites proteus (MP) spore
assemblage biozone, 7. Calyptosporites velatus-Rhabdosporites langii (VL) spore assemblage biozone. These
biozones allow inter-regional correlation with Lower and early Middle Devonian strata. A correlation is proposed
between west Algerian Sahara and the Lower and carly Middle Devonian of Western Europe and Gondwanan
regions. This correlation reveals that regional differences in spore flora are apparent in Early and early Late
Lochkovian. In the Pragian and the succeeding strata these are less pronounced.

Key words: Devonian, Oued Saoura, west Sahara Algeria, spores, distribution, palynostratigraphy

Identifying Devonian global events within the Arabian Plate

Marshall, J. E. A" & Miller, M. A*
! School of Ocean and Earth Science, University of Southampton, Southampton O graphy Centre,
European Way, Southampton, SO14 3ZH, UK.
2 Saudi Aramco, P.O. Box 12311, Dhahran, 31311 Saudi Arabia.

The Devonian sediments of Saudi Arabia are generally rep d by an bus siliciclastic
succession. However, a number of thin discrete intervals of fine-grained sediments are also present. Sigr_xi(‘fcat\}ly
one of these intervals caps the Jauf Reservoir. It is also very important in containing a very dxsnnguvc
palynological blage that is domi d by a monospecific leiospherid. As such this sphcmmorp!\ acme is an
excellent stratigraphic marker and is used to define Palynosubzone D3B (A‘I-Hajri etal, 1 999). This x:\ujrval is
very extensively developed across Saudi Arabia and represents a key event in und ding and cor g the
Devonian of the Arabian Plate with that of Euramerica.

Beds containing Palynosubzone D3B were penetrated during the drilling 9f the INDL-4 shallow
stratigraphic test well when it was cored in entirety. Wire-line logs were also made available. In order to better
understand the development of the reservoir and its associated transgressions a set of close spaced sa_m'lples (1 foot,
0.305m) were taken. These were initially analysed for TOC content to investigate the apparent cyclicity shown by
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the wareline log data. A sub-set of these samples was then taken for quantitative palynofacies. Aspects that were of
particular interest were the exact character of the D3B transgression and the speed and symmetry of its
development. Does its presence reflect a transgression or is it, in fact, 2 response to the regression that created the
sands of the Jauf Reservoir? In addition 1o palynofacies a number of analyses were also carried out including
atomic H/C ratio of the kerogen and a limited programme of stable isotope determinations in the organic matter
These results will help determine the magnitude of this transgression and whether it can be related to a named
‘global’ Devonian event.

AL-HAJRL §. A, FILATOFF, J, WENDER. L. E. & NORTON. A. K. 1999. Stratigraphy and operational
palynology of the Devonian system in Saudi Arabia. GeoArabia, 4: 53-68.

Late Devonian and early Carboniferous miospore assemblages from Saudi Arabia
Clayton, G."; Streel, M.” & Filatoff, J.*

! Department of Geology, Trinity College, Dublin 2 ( Ireland).
? Laboratoire de Paléobotanique et Paléopalynologie, Université de Liége, Sart Tilman, B4000 Lidge (Belgium).
‘(iwlnglcal Technical Services, Saudi Aramco, Dhahran 31311 (Saudi Arabia).

Famennian (Late Devonian) and Tournaisian (Early Carboniferous) miospore assemblages are
deseribed from two exploration wells in Saudi Arabia: one located offshore in the Arabian Gulf, the other drilled
cast of the Ghawar Oilfield, ¢. 300 km cast of Riyadh. The latter section includes assemblages dominated by
Retispora lepidophyta, the disapy e of which coincides with the Devonian / Carboniferous boundary.
However, overlying strata spanning the system boundary have been removed by erosion. Diverse assemblages
from the Arabian Gulf well include typical Famennian and Tournaisian miospore taxa. However, R. lepidophyta
has only been recorded from this well section as recycled specimens in assemblages that are clearly Carboniferous
in age, so it appears that latest Devonian rocks have not been preserved. Extensive reworking has led to difficulty
in interpreting the age of some of the lower intervals in this section.

Vallatisporites and related Cingulizonate genera from the Late
Carboniferous-Early Permian of Saudi Arabia and South America

di Pasquo, M.'; Stephenson, M.%; Filatoff, J.* & Owens, B.*

" National Research Council of Argentina (CONICET) & Department of Geology, University of Buenos Aires,
Ciudad Universitaria, Pabellén I, (1428) Buenos Aires, Argentina (medipa@gl feen.uba ar)
? British Geological Survey, Keyworth, Nottingham NG12 SLU, United Kingdom (mhste@bgs.ac.uk)
* Saudi Arabian Oil Company, Dhahran 31311, Saudi Arabia (john.filatoff@aramco.com)
*Palynology Research Facility, Department of Animal & Plant Sciences, University of Sheffield,
Sheffield $10 2TN, United Kingdom (bowens @palyno.freeserve.co.uk)

Knowledge of Late Carboniferous and Early Permian Gondwanan microfloras has expanded
significantly during the past five years as a result of detailed investigations in Saudi Arabia, Oman, Argentina and
Brazil (STEPHENSON & FILATOFF, 2000; STEPHENSON et al., 2003; DI PASQUO, 2003; DI PASQUO et
al., 2003 a, b). Correlation of the Early Permian sequences between the two regions is presently afforded by a
small number of well illustrated spore taxa such as Converrucosisporites confluens (Archangelsky & Gamerro)
Playford & Dino but many other morphotypes are similar in the two regions, particularly within the cingulizonate
group. These spores are, however, complex and poorly illustrated so that comparative taxonomy is difficult. This
contribution attempts to present a comparison between species of the genus Vallatisporites and other related
cingulizonate genera including Cristatisporites crassilabratus Arch gelsky & Gamerro, which are extensively
recorded in the Late Carboniferous — Early Permian assemblages in Saudi Arabia, Oman and Argentina in order to
reassess the outline correlations recently proposed by STEPHENSON & FILATOFF (2000).
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Data from Saudi Arabia and Oman are derived from the subsurface glacigene Jawh (Unayzah B) and Al
Khista formations or the surface equivalent Juwayl Formation whilst those from South America were mnl?y
recorded from the Machareti and Mandiyuti Groups in the Tarija Basin as well as from the Paganzo Basin in
Argentina and from the Rarare Subgroup in the Parand Basin of Brazil. The assemblages typically contain variable
;‘m:;\xnas of spores and pollen grains (monosaccate, bisaccate and tacniate) from both the Late Carboniferous
and Early Permian intervals and represent a predominantly gymnospermous (cordaital and coniferalean)
vegetation but with significant contributions from lower vascular plants, notably prendophytes. sphenophylls and
fycopods. Taeniate polien grains which become increasingly prominent i the Early Permian are derived from a
glossopterid source. :

Species such as Vallatisporites arcuatus (Marques Toigo) Archangelsky & G & 25p 5
menendezii (Menéndez & Azcuy) Playford, C. inordinatus (Menéndez & Azcuy) Playford, and C. crassilabratus
Archangelsky & Gamerro were recorded in both regions and are here critically re-cxamined in order 1o confirm
both specific and stratigraphic assignments. Other species appear 1o remain eademic 1o both regions.

DI PASQUO, M.M., 2003. Avances sobre palinologia. bioestratigrafia y correlacidn de las AsOCIACIONCS presenics
en los Grupos Machareti y Mandiyuti, Neopaleozoico de la Cuenca Tarija, provincia de Salta, Argentina.
Ameghiniana 40: 3-32. :

DI PASQUO, M.M., AZCUY, C.A,, SOUZA, P.A, 2003a. Palinologia del Carboaifero Superior del Subgrupo
ftararé en Itaporanga, Cuenca Parand, Estado de Sio Paulo, Brasil. Parte 1. sistemdtica de esporas y
paleofitoplancton. Ameghiniana 40: 277-296. A X

DI PASQUO, M.M., AZCUY, C.A., SOUZA, P.A,, 2003b. Palinologia del Carbonifero Superior del Subgrupo
Jtararé en Itaporanga, Cuenca Parand, Estado de Sao Paulo, Brasil. Parte 2: sistemdtica de polen y
significado paleoambiental y estratigrifico. Ameghiniana 40: 297-313 :

STEPHENSON, M., FILATOFF, J., 2000. Correlation of Carboniferous - Permian palynological assemblages
from Oman and Saudi Arabia. In: AL-HAJRI, S, OWENS, B. (Eds.), Stratigraphic Palynology of the
Palaeozoic of Saudi Arabia. pp. 168-191. GeoArabia Spec. Public. 1. Gulf PetroLink, Bahrain.

STEPHENSON, M., OSTERLOFF, P.L., FILATOFF, 1., 2003. Palynological biozonation of the Permian of Oman
and Saudi Arabia: progress and challenges. GeoArabia 8: 467-496.
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Palynology and paleoenvironment of the Gulailah and Hamlah formations
(Triassic) in Qatar, Arabian Gulf

Mohamed, I. A. |

Department of Environmental Sciences, Faculty of Science, University of Alexandria,
Moharam Bey, 21511, Alexandria.

Palynological and total organic carbon (TOC) analyses have been ccpduclcd on core samples rccovgrcd
from the Gulailah and Hamlah formations of two wells drilled in the Dukhan oil field, western Q{a(arv‘ Analx51§ of
¥S1/%Sr ratio of the studied succession give a chronostratigraphic range of Midd!c 0 L;qe Triassic (ladmnfm-
Carnian) for the Gulailah and Hamlah formations respectively. l’alynolqgica? analysis has yielded a rich and. fairly
well preserved assemblage. Sixty-one palynomorph species have been identified. The assemblages are domlpatcd
by monosaccate, bisaccate and Circumpolles pollen. Three pnlynomorph assem'bllagc zones have bcenvcs\al?hsha}
in the following ascending order: Zone I (Microcachrydites doubingeri - M. (aslldlosus - Finzonalaspontgsylgeps -
Duplicisporites granul A blage Zone) dated as late Ladinian, Zone I (Palmasponlcs densust?’gnlllspoﬂ(cs
maljawkinae Assemblage Zone) of Camian age and Zone Il (Corollina meyeriana-Eucommiidites major—
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