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Palynological analysis of some core samples from the Northwestern edge of Sirt basin
Tekbali, A. 0.' & Abuhmida, F.?

' Department of Geology. Alfateh University, Tripoli
* Petroleum Rescarch Center, Tripoli.

Pulynological analysis of some core samples from the well T/2D/79/79 which penetrates the Memoniat
Ft'm.uunl and the Tanezzuft Formation in the northwestern edge of the Sirt Basin indicates the presence of two

bl These were pared with similar assemblages described from other parts of Libya.

Shale dcposals from the lower part of this horizon contain well preserved species of acritharch,
Baltisphaeridium longispinosus delicatum, Baltisphaeridium. aliquigranulum, Veryvhagchium irroratum and
Villosacapsula steosapellivia. Comp of this blage with those studied by Hill and Molyneux (1988) and
Grignani et al. (1991) indicate that this level of the Memoniat Formation belongs to the Ashgillian.

Sample from the upper pant of the studied horizon are composed of graptolitic shales and contain
distinguished species of acritarchs, such as Ammonidium microladium, Cymbosphaeridium pillaris, Leiofusa
estrecha, Leinsphaeridia wenlockia and Micrhystridium stellatum, and a small association of chitinozoa composed
of Cingulochitina cingulata, Sphaerochitina longicollis and Conochitina convexa. The spore association is more
diversified and contains Ambitosporites ambitus, A. avitus, Synorisporites verrucatus.

Comparison of this assemblage with the assemblages described by Al-ameri (1983) and Tekbali and
Woad (1991) attributes this level of the Tanezzuft Formation to the Wenlockian-Ludlovian.

Bct.ausc the sludlcd bun:holc is located between the Sint and Ghadamis basins, it can offer
and v s, which can be used in the correlation of oil and water
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reservoirs,
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UPPER PALAEOZOIC PALYNOLOGY / CIMP SIMPOSIUM

The spores of Upper Devonian plants and the dispersed spore morphones
Raskatova, M. G.
Department of Geology, Science Faculty, University of Voronezh, 394006 Voronezh, Russia.

This investigation is based on the studying of in situ mega- and microspores extracted from Tanaitis
furcihasta Krassilov, Rask.et Istch. Sp gium which is intermediate between the progymnospermous order of
Ancurophytales and Archaeopteridales, spores from dispersed sporangia of the Late Devonian pteridophytes with
an emphasis on their variation and dispersal miospores picked out during bulk maceration of the rock matrix
around Tanaitis from the Lower Frasnian deposits (Lower Upper Deyonian) of Paviovsk in the upper reaches of
the Don River (Russia).

In modern palynology, classification of dispersed sporomorphs is based on the formal system of
Naumova (1953), as well as on the congregational system of Potonie and Kremp (1954; Potonie, 1956, 1958).
Both these systems deal with single organ parataxa unrelated to whole plant taxa (eutaxa). However, classification
of dispersed sporomorphs takes into account the variability in similar morphotypes in the eutaxa, as well as
preservation and morphological variation in each sample. By this criteria parataxa are made comparable with
respective eutaxa, However, only in situ records of spores, classified as parataxa, give evidence of their taxonomic
affinities in the system of eutaxa.

The importance of this and similar studies of in situ spores cannot be over-emphasized.
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This paper describes the wide vanety of spores present in Remerous sporaagia of Temaitis and in sity spores from

stpcrsaispounguofmcuuthmun dophytes with an emphasts on therr The spores are casily

fiable in disp d spore b of their distinctive scuipture. Dispersed spores, many identical
w0 those found in situ, mm\tsug;wdfmlmwﬁmnmudmnwmbt&uum
morphospecics. Within this species we describe several infi referred 1o pumbored types and sublypes.
mswdnmhgsdt\mmmydnlungksmmmw A morphon has boen defined as a
group of palynological united by hological charactenistics. As from taxa and

¢ Jevels are subjective, we are ding the ,‘ ;mccp(mlmhuksmupsu(mﬁnmlmuuv
axonomic level that are | ted by Within the marphon of Tanaitis spores, and
spores inferred 1o belong to this plant genus, the morphographic ranges and propotions uf types nfy my\
geological time. At a particular geological horizon, the pattern of types and subtyp a paly
which may be unique in its range of variation.

The morphographic variation is mainly between the spores of different sporangia of Tanaitis and
dispersed sporangia. Spores from an individual sporangium commonly beloag to a single type
In situ spores show a ber of basic f in ¢ but the vaniation is considerable and affects all three
sculptural areas: distal, equatorial and curvatural. The central body is visible on some specimens. The descriptions
arc based entirely on in situ spares. but when possible, dispersed spores from the rock matrix are included for
comparison.

Tanaitis furcihasta is heterosporous and has yielded megaspores similar 10 the spore species
CmMgusponlcs optivus (Tsdnhr ) Owens 1971 and microspores similar 1o spore species Geminospara rugosa

O, ) Obuch.. G.mic (N ) Archang. 1985,

Geminospora-type microspores were also found in the di d sporangia, ¢ ing iorosy
singly and in tetrads. Most of megasy from disp d sp gia are gnable to the pholagical
Biharisporites. §

Such information could, if better understood in an evolutionary context. vastly increase our knowledge
of the evolution, distribution and habitats of Devonian land floras. Dispersed spore records greatly exceed those of
their parent plants, and the key to this treasure chest of data is the study of in situ spores: studies of the diversity of
in situ spores and how they change in ime may give clues to evolutionary pathways of dispersed spores and their
parent plants which neither plants nor spores alone can give.

Chitinozoan response to the Frasnian/Famennian biotic crisis in the
Holy Cross Mountains (Kielce region), Poland

Wrona, R.

Instytut Paleobiologii, Polska Akademia Nauk, UL Twarda 51755, PL-00-818 Warszawa, Poland.
E-mail: wrona@twarda.pan.pl

Organic-walled microfossils (chitinozoans, tasmanaceans and scolecodonts) were investigated in the
Frasnian/Famennian boundary interval comprising rhytmic calcareous-marly sequences at Plucki and Kowala
sections located in the Kielce region of the Holy Cross M ins (HCM; Malopolska Massif) in southern Poland
(Racki et al. 2002).

The abundant Chitinozoan occurrence in the basal bed of the Kellwasser interval coincides with a short-
term transgressive pulse in the linguiformis conodont Zone. This very rich abundance of the chitinoz has been
correlated with the fluctuation of the other palynomorphs (Filipiak 2002), conodonts (Dzik 2002, Racki et al
2002), ostracods (Casier et al. 2002; Olempska 2002), and brachiopods (Balinski 2002) present in the same beds of
investigated sections, as well as with sedi logical and envi 1 factors. The upper part of the Frasnian
beds in both sections, corresponding to the Upper Kellwasser Crisis level and correlated with short-term regressive
pulse, contains only few chitinozoans (Angochitina, Cingulochitina, Fungochitina and Sphaerochitina), but other
palynomorphs, particularly spherical prasinophycean green algae and scolecodonts are common in the same beds.

Palynological results from HCM sections are similar to those of previous records of the F-F boundary
beds at La Serre, Montagne Noire, Southern France (Paris et al. 1996), but the chitinozoan response 1o the
Kellwasser bio-event in Poland appears carlier than in France. The frequcn:‘y distribution of chitinozoans

" 1

recovered from Frasnian/F di in the Holy Cross M ins is disc with a |

Vol. 14 (2004) 429

P -




Abstracts X1 IPC

attention 1o the consequence of the Frasnian-Famennian extinction events (e.g.. Schindler 1993, McGhee 1996,
Walliser 1996)

BALINSKI, A. 2002 Frasnian-Famennian brachiopod extinction and recovery in southen Poland. Acta
Palaeont. Pol. 47 289-305.

CASIER, J. -G., DEVLEESCHOUWER, X., LETHIERS, F., PREAT. A. & RACKI, G. 2002. Ostracods and fore-
reef sedi logy of the Frasnian-F boundary beds in Kielce (Holy Cross Mountains, Poland).
Acta Palaeont. Pol. 47: 227-246

DZIK, J. 2002. Emergence and collapse of the Frasnian conodont and ammoncid communities in the Holy Cross
Mountains, Poland.

FILIPIAK, P. 2002. Palynofacies around the Frasnian/Famennian boundary in the Holy Cross Mountains, southern
Poland. Pal ., Palaeoclim., Pal ol. 181: 313-324.

MCGHEE, GR. Jr 19‘)6 The Late Devonian mass extinction: The Frasnian/F: ian crisis, Columbi
University Press, New York, 303p.

OLEMPSKA, E. 2002. The Late Devonian Upper Kellwasser Event and entomozoacean ostracods in the Holy
Cross Mountains, Poland. Acta Palacont. Pol. 47: 247-266.

PARIS, F., GIRARD, C., FEIST, R. & WINCHESTER-SEETO, T. 1996. Chitinozoan bio-event in the Frasnian-
Famennian boundary beds at La Serre (Montagne Noire, Southern France). Palacogeogr., Palaeoclim.,
Palacoecol. 121: 131-145

RACKL G., RACKA, M., MATYJA, H. & DEVLEESCHOUWER, X., 2002. the Frasnian/Famennian boundary
interval in the South Polish-Moravian shelf basins: integrated event-stratigraphical approach. Palaeogeogr.,
Palaeoclim., Palaeoecol. 181: 251-297.

SCHINDLER, E. 1993. Event- \lratigr.\phit. markers within the Kellwasser Crisis near the Frasnian/Famennian
boundary (Upper Devonian) in Germany. Palacogeogr., Palaeoclim., Palacoecol. 104: 115-125.

WALLISER, O.H. 1996. Global events in the Devonian and Carboniferous. In: O.H. WALLISER (ed.). Global
Events and Event Stratigraphy in the Phanerozoic. pp. 225-250. Springer, Berlin,

Devonian-Carboniferous acritarchs from central part of Badajoz Province
(Ossa-Morena Zone, SW Spain)

Delgado Iglesias, D. & Palacios, T.

Area de Paleontologia, Facultad de Ciencias, Universidad de Extremadura, 06071 - Badajoz (Espafia).

The palynological content of the Robledillo section in the area of Los Santos de Maimona (Ossa-

Morena Zone, SW Spain) has been analyzed in order to obtain new biostratigraphic data. A detailed stratigraphical
analysis of this section allows us to differentiate four lithostratigraphic units in the rank of formations:
Lower detritic unit: The lower part consists of alternations of fine sandstones, calcareous siltstones and
limestones. The upper part is characterized by a higher proportion of sandstone levels, the absence of limestones
and, towards the top, the appearance of pyroclastic levels with abundant plant ins (Lepidodendron and
Stigmaria).

Volcanosedimentary unit: This unit consists mainly of vol di y material, i g
pyroclastic levels, dacitic and andesitic rocks, voleanic breccias, mudstones, sandstones, marls and limestones. It
contains abundant macrofossils, which include colonial corals, brachiopods, gastropods and trilobites. Carbonate
unit: This unit consists of rhythmic alternations of limestones and calcareous mudstones. Upper detritic unit:
This unit consists mainly of mudstones.

The lower detritic unit shows high diversity and abundance of acritarchs in the lower part, some of
which are characteristic of the middle and upper Devonian. The following genera have been recognized:
Baltisphaeridium, C sphaeridium, C) iosp a, Duvernaysphaera?, Elektoriskos?, Gorgonisphaeridium,
Leiofusa?, Leiosphaeridia, Lophosphaeridium, ~Micrhystridium, Multiplicisphaeridium, —Pterospermella,
Solisphaeridium, Stellinium, Unellium?, Veryhachium. Acritarch diversity drops drastically with the appearance of
first pyroclastic levels.
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The apper three unsts show 3 continuous acritarch record of low species diversity. The recovered acritarchs
are ot age diagnastic. bul previously reported fossils, including foramuaifcrans aad corls (RODRIGUEZ o1 al
1992), indicate 3 Viscan age for these sediments.

The high acritarch diversity and the presence of species characteristic of the Devonian (Micrhvstridivm
stellatum, Mulriplicisphaeridium nisp Preraspermelia capisana, Uncinisphaera lappa. Vervhachium
downei. Vervhachium roscidum) in the lower detritic unit © dict the current hical and 1
model, which myokes emergence (or non-deposition) of the study area during the [kvmuu ((‘OLME.NERO etal.,
2002). The new data preseanted here indicate that the sc\hmcms of the lower part of the sechon were deposited
during the Devoman, and suggest that the De Carb rous boundary in the Ossa-Morena Zone coincides
with the first appearance of volcanoclastic rocks, as previously suggested by VALENZUELA o &l (1990). This
data is in accordance with recent palynological data in the Therian Pyrite Belt (MORENQ et af . 2003)

COLMENERO, J.R.; FERNANDEZ, LP: MORENO, C.: BAHAMONDE. JR: BARBA, P HEREDIA. N &
GONZALEZ, F. 2002. Carboviferous. In. GIBBONS, W. & MORENO, T. (Eds.) The Geology of Spain,
pp. 93-116. Geological Society. London

MORENO, C.: GONZALEZ, F; SAEZ, R. & SIERRA, S. 2003. Inicio del Vulcanismo en ¢l sector de Calafias
(Faja Piritica Ihérica). Caractenizacién y Datacion. Geogaceta, 33, pp. 59-62

RODRIGUEZ, S: ARRIBAS. M.E.; COMAS-RENGIFO, M 1.: DE LA PENA. 1A FALCES, S.: GEGUNDEZ
P: KULLMAN, J; LEGRAND-BLAIN, M: MARTINEZ-CHACON., ML; MORENO-ERIS, E,
PEREJON. A.; SANCHEZ, J L.: SANCHEZ-CHICO, F, & SARMIENTO, G. 1992, Anilisis Paleontolégico
y Sedimentoldgico de la cuenca carbonifera de Los Santos de Maimona (Badajoz). Coloquios de
Paleonlolngm 44, pp. 1-232

VALENZUELA, JM.; PALACIOS, T. & PALACIOS-GONZALEZ, M.J. 1990, Aspectos palcoecoligicos de la
cuenca de Los Santos de Maimona: acritarcos y esporas. Geogaceta, 8, pp. 118121

Palynostratigraphy of the Phyllite-Quartzite Group in the easternmost
sector of the Iberian Pyrite Belt, SW Spain.

Moreno, C.'; Gonzilez, F.'; Lépez, M. J.'; Dino, R.? & Antonioli, L.

! Departamento de Geologia, Facultad de Ciencias Experimentales, Universidad de Huelva,
Campus de “El Carmen”, 21071 - Huelva, Spain.
* Universidade do Estado do Rio de Janciro (UERJ). Faculdade de Geologia/DEPA,
Maracand, 20559-013 Rio de Janciro, Brazil.

This work summarises the palynological analysis carried out in the lower part of the Phyllite-Quantzite
Group of the Iberian Pyrite Belt (IPB). The IPB, located in the south-westemn comer of the Iberian Peninsula,
represents one of the world's major metallogenetic provinces, including sulphide deposits as well-known as
Riotinto, Tharsis, Aljustrel or Neves-Corvo. Its stratigraphic sequence is constituted by both volcanic and
sedimentary rocks of Devonian and Carboniferous age. which traditionally have been subdivided into three main
stratigraphical units: the Devonian pre-volcanic sedimentary rocks (PQ Group): a complex sequence of volcanic,
sedimentary and voleanoclastic rocks, where the ore bodies cited above are emplaced (Volcano-Sed y
Complex); and the post-volcanic upper Visean to Westphalian Culm facies deposits (Culm Group).

The paleontological record of the IPB is poor. Most of the age data are provided by goniatites,
generally associated with diagenetic concretions included into shaly levels, and by the sparse amount of conodonts
included into the equally sparse carbonate lenses scattered throughout the region. During the last time, Palynology
has turned into one of the most efficient biostratigraphic tool in the region.

The studied unit, PQ Group, represents the base of the outcropping series of the IPB. Most of
stratigraphical record of the PQ is constituted by a monotonous detrital sequence of shales with quartzites and
quartzwackes as subordinated litologies. At the top, this unit contains a complex mixture of conglomerates,
sandstones, carbonate lenses and shale levels.

Samples were taken from the casternmost area of the IPB, where the oldest rocks of the PQ Group
outcrop due to the combined effect of 1) Variscan tectonic, 2) post-Terciary Iberian Plateau tilt and, 3) crosive
processes —denudation-. Twenty three shaly samples were collected, of which 11 yielded well preserved to
moderately well preserved palynomorphs. Most of the samples contain mainly trilete miospores and, in a second
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order, uvpmcvnlk-d mcmphymphmwu (both acritarchs and p hy h ). The

taxa rep of the Middie 10 Upper l)ev.unm The spcucs biostratigraphically most
refevant uc Chelinaspora concinna, Cristatisporites i Ge lemurata, Retusotriletes

rugulatus, Meumpom greggsii and trmamupurms nulm These taxa dcﬁm: a stratigraphical range
the B and lis-bulliferus, which implies an upper Givetian-lower

anmax:.lheuldwmaubhshedmlhen’ll
(’mc:rmng the marine microflora, the most noticeable feature is the record of different taxa of
ble to the genus Mamnlme\ such M. mosesii, M. brasiliensis and M. britoii,

indicatives of a Dughcr vertical igraphic range p Middle and Upper Devonian age. The acritarch
content includes sparse specimens of Gorgonisphaeridium spp- cnal‘v:auy recorded.

Evidence from the palynok)g:cal assemblage suggests a shallow marine envi close to mainland
o t with the intery ded by previous sedi logical studics.

P
This study has been fuunccd jointly by the PBE2003-04780 and the UHU2003-006 projects.

New data on the palynostratigraphy of the Carboniferous
succession of Variscan externides (SW Poland)

Gorecka-Nowak, A.
University of Wroclaw, Institute of Geological Sciences (Poland).

The monotonous Carboniferous turbidite succession of Varicsan externides, occurring under the
Foresudetic  Monocline, was studied palynologically. These studies provided new and interesting
palynostratigraphical data. Miospores were obtained from rock from 10 boreholes. Majoryty of the
studied rocks haven't had a pala logical de ion until now, Thermal maturity of the organic matter was
various and represented all stages - from mature to metamorphosed. The precision of the stratigraphical
conclusions was limited by lhc gcneral poor prcscrvnuon of miospores.

Results of the p graphical studies indi that two rock successions of different age occur in
the studied profiles. The older one |s of Viséan? and/or Early Namurian age and was recorded in all of the
boreholes. Age of the rock samples with poor preserved miospore assamblages was interpreted as Viséan-
Namurnian. Rich and well preserved miospore associations with Kraeuselisporites ornatus, K. echi i
Crassispora kosankei, C. maculosa, Rotaspora spp., Sevitrisporites nux, Grandispora spinosa, Schulzospora spp.,
Secarisporites remotus, Spinozonotriletes uncatus and Bellispores nitidus from three boreholes allowed to limit
their age to Namurian A. In profiles Siciny IG 1 and Marcinki IG 1 the younger rock ion was recorded
Presence of taxa Torispora secutis, Microreticulatisporites nobilis, Triqutrites sculptilis, Vestispora laevigata and
V. costara indicate on its Westphalian C age. In the latter rocks reworked miospores of Viséan-Namurian age were

ded. The duplication of igraphic intervals in these two profiles and no evidence of the Upper Namurian
and Lower Westphalian rocks in the studied boreholes indicates an important role of thrust tectonics in that area.

Palaeoenvironmental evolution of the Itararé Subgroup at Itaporanga
(Upper Carboniferous, Parana Basin), Sao Paulo State, Brazil,
based on paleontologic and palynofacies data

Souza, P. A.'; Di Pasquo, M.> & Azcuy, C. L.

! Departamento de Paleontologia e Estratigrafia, Insti de Geociéncias, Universidade Federal do Rio Grande do
&ul Av. Bento Gongalves, 9500, CEP 91.540-000, Porto Alegre, RS, Brazil (paulo.alves.souza@ufrgs.br).
* Consejo Nacional de Investigaciones Cientificas y Técnicas y Universidad de Buenos Aires, Facultad de
Ciencias Exactas y Naturales, Departamento de Ciencias Geoldgicas, Pabellén 2, Ciudad Universitaria,
1428 - Buenos Aires, Argentina (medipa@gl.feen.uba.ar, azeuy @ciudad.com.ar).
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New  paly ! data are p ‘ﬁmhhﬂmmtnnubh
Per o Gond glacial cvent m the Brankan Parand Basin and includes manne and
strata. This stady is based on four fertile core levels from the 1G-01 borehole at Raporanga. SSo Paslo State,

colpate were identified from a total of fifty-cight spore species. Paleoph kion spocics fike Desidites
:mmmmtmmwy‘kmmMKmdMM(m.ﬂ
Hennelly) Foster have also been recognised. Seven species of spores and onc of pollen grain are recorded for the
first time in the Brazilian Parand Basin: Retusotriletes anfractus Menéndez and Azcuy, Cyclogranisporites firmus

Jones and Truswell, Apudanqum parwpr-hm Azuy Dibolisporites disfiactes Jones and Truswell,
Convolutispora  muriornata M Cr ites i (Azcuy) Guuiémez and  Limarino,
Kraeuselisporites voikheimerii Azcuy md(‘ur-qﬂu-nrv»llupumsom-cud.\mv Taxonomic results,
nmlwnglmqmudwcm-mmmmmmmhhqmﬂd(m‘l 2003h)

Tmngmm previous p g mmwmwmmumm
brach gical ion, by I affinities, paly tes ch and hithology, an evolution
ofmcpabwcnumuwulpclm:hmuc d of is proposed. A first stage reflecting estuarine
coudmomxsmgxsmdu!hc?ﬁmk\etAmdmlmldwthmwwdmlhmnﬂ&rwa

My climate e ponds 1o the 54 m level. The last episode interpreted as a low energy

mdnannlsulm:tyshd!zumgnsm:gmmhnhcﬁmﬂ%}mkvek Therefore, a relative sea-level rise
upvmdlhcuppasecnonofmelumt“‘ p is gmised. This gressive event may correlate with the
retreat of glaciers during an interglacial period.

" Marine invertebrates comprise species distributed from the Late Cuhwfm w© lhe &ﬁy Femiun in
Brazil and correlated Gondwana basins, preventing their use n fation and as b grap
Besides, they have been found in low diversity. The p logi b ib to the Late
Carboniferous Crucisaecites monoletus Interval Zone (Souu ’000 Souza & anues-Tougo 2001), in which
spores and monosaccate pollen grains are dominant.

DI PASQUO, M.; AZCUY, CL. & SOUZA, P.A. 2003a. Patinologia del Carbonifero Superior del Subgrupo
Itararé en ltaporanga, Cuenca Parand, Estado de S3o Paulo. Brasil. Parte 1. sistemdtica de esporas y
paleofitoplancton. Ameghiniana, 40(3): 277-296.

DI PASQUO. M.; AZCUY, CL. & SOUZA, P.A. 2003b. Palinologia del C: fero Superior del Sub
Iwmé co ltzpomng:L Cucnca Paran, Estado de Sio Paulo, Brasil, Parte 2: sistemitica de polen y ngnlﬁudo

ly Ameghini 40(3): 296-313.

SOL‘ZA P.A. 2000. I’a!mubmesrmngraﬁa do Subgrupo Itararé, Carbonifero/Permiano, na porgde nordeste da
Bacia do Parand (SP/PR Brasil). PhD . Thesis, Universidade de S3o Paulo, Instituto de Geocnénclls. l9‘)p

SOUZA, P.A. & MARQUES-TOIGO, M. 2001. Zona Vintatina: marco palinobi igrifico do Permi
Inferior da Bacia do Parand. Ciéncia-Técnica-Petréleo, Segio Expknyéodc Petrbleo, 20: 153-159.

On the fine morphology of Plicatipollenites malabarensis (Potonié & Sah) Foster 1975

Zavialova, N. E.' & Stephenson, M. H.?

! Palynological Laboratory, Institute for Geology and Dcvclcpmcm of Fossil Fuels,
Vavilova ul. 25, b. 1, 117312, Moscow, Russia
* British Geological Survey, Keyworth, Nottingham, NGlz 5GG, UK.

The trilete monosaccate pollen taxon, Plicatipolleni labarensis is characterized by radial
symmetry, a prominent trilete mark and a i dexinal fold encircling the pollen corpus. Pollen grains of
the taxon from the Early Permian of the Arabian Peninsula were studied using light microscopy (LM, Fig. 1),
scanning electron microscopy (SEM), and transmission electron microscopy (TEM). Al “crochet-like” sculpture is
vusnhle on the both sides of lhe corpus in SEM (Fig. 2, 3). On TEM ul graphs this Ip is
ishable as a thin und: inal layer. The dark area around the proximal trilete mark (LM) is caused
bya shghl thickening of the endexine in that area, though the ectexine does not change in thickness or morphology
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in this region. The reticulate omament of the saccus, as shows in LM, is formed by superficial folds visible with
SEM (Fig. 2) and inner ectexinal partiions (TEM).

TEM demonstrates that the saccus is hollow with ectexinal partitions, many of which are radially
oriented. This taxon was previously described as protosaceate (Foster, 1979); although most of these partitions
reach the underlymng layer, the protosaccate appearance might be due to compression. The endexine is prominent
and homogeneous; at the region of the fold (where there is less compression) several lameilas are visible.

Of great \nterest is comparison between this material and the ultrastructure of monosaccate pollen
wains of Cordaitina Samoilovich from the Permian of Angaraland (Zavialova et al., 2002). Both taxa show a very
similar sculpture of the corpus surface. They are also similar in the thick, apparently homogeneous but
ontogenetically lamellate endexine, and in the thickening of the endexine which is present around the proximal
trilete mark. This similarity is important since the genera Plicatipollenites Lele 1964 (and Cannanoropollis
Potonié & Sah 1960) are g Iy used by tax in the Gond: palacophytogeographic province, while
in Angaraland and the Euramerican province Cordaitina is used. Attempts have been made to compare the
ultrastructure of Cordaiting and taxa such as Plicatipollenites and Cannanoropoliis using SEM., TEM and LM
(e.g Powis 1979) but we consider that these compansons were inconclusive. This preliminary report, which is part
of a larger project, will a more detailed ¢

P L

FOSTER, C.B. 1979. Permian plant microfossils of the Blair Athol Coal measures, Baralaba Coal Measures, and
Basal Rewan Formation of Queensland. Geol. Surv. Queensl. Publ. 372, Palaeontol., 45:1-244.

POWIS, G. D. 1979. Palynology of the Late Palacozoic glacial sequence, Canning Basin, Western Australia.
Unpub. Ph.D. thesis, Univ. Western Australia,

ZAVIALOVA N.E., GOMANKOV AV, & YAROSHENKO, O.P. 2002. Did cordaites exist in the Triassic? 6th
European Paleobotany-Palynology Conference, Athens, Greece, p. 191-192.

‘The study is supported by the Russian Foundation for Basic Research, no. 03-04-49611.

Palynostratigraphy of Givetian deposits in the Volgograd Povolzhye region, Russia
Mantsourova, V. N
LUKOIL-VolgogradNIPImorneft Institute, Volgograd, Russia. E-mail: geo@tele-kom.ru

The Givetian stage is characterized by persistent lithology, fauna and miospore complexes. It is mainly
composed of terrigenous deposits and is di bered to form three horizons: Vorobievian, Ardatovian and
Moullinian. Geminospora extensa zone in the Russian platform corresponds to the Givetian stage. Three subzones
corresponding to these horizons are allocated within zone Geminospora extensa. The lower zone boundary is one
of the most precise in the total of the Devonian section.

The lower subzone Cymbosporites magnificus-Hymenozonotriletes tichonovitschi corresponds to the
Vorobievian horizon. The lower boundary of Vorobievian horizon is determined by the change of Chernoyarian
horizon argillites with sandstones and aleurolites containing Vorobievian complex of miospores, brachyopods and

d Sporc plex of this sub is ref 1 by the following species: Cymbosporites magnificus,
H) iletes tich itschi, Geminospora micr i \ G.extensa, G.tuberculata, Archaeozonotriletes
timanicus, A.gravis, Lanatisporites bislimbatus, Camam'onorriluev minutus, ete. H richonovitschi species-index
IS vanlshmg in this zone. Except for species listed before, there are traced spores passing from the Eifelian
: Rhab ites langii, Grandispora velata, D¢ porites devonicus, Cirratriradites monogrammos,
and also forms of wider vertical expansion: Stenozonotriletes formosus, Lophozonotriletes scurrus, L grandis, etc.
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The spore complex of this subzone is almost simuiar 10 spore complexes from Vorobievian deposits of the contral
and cast regions in Russian platform (Raskatova, 1969; Tehibnikova, 1977, Arkhangeliskaya, 1985 Avkhimovich
et al, 1993; Rodionova ct al., 1995)

The middic subzone \a.l}an\punka celeber-Grandispora vivlabila comesponds to the Ardatovian
horizon. Spexics § g from the underlying mmnhdrsmwwdmmnmmhamm‘
celeber, ("unzlnmdun ROg C.punc v g here. The and the vanety of
Geminaspora genus are stll increasing Ptrvuhng arc. Geminaspora \ulgdtd. (:uhrn-hn Gdecora, G
nm. festa. Chelinosg concinna, C ly are present Ge S extensa, l letes sournus,

L grandis. V .celeber-G violabila spore complex is almost similar 1o paly & d m the
Ardatovian horizon of Russian platform (Raskatova, 1969 Tchitwikova, 19"7 Arkhangelskaya, 1985:
M Raskatova, 1990. Avkhimovich et all, 1993; Rodionova et al., 1995). Besides, two lower subzooes of the
Givetian stage may be compared t0 Geminospora lemurata - Cymbosporites magnificus zone in the Western
Europe (Richardson and McGregor, 1986).

The upper sub: Cristatisporites tr k Corystisporites serratus ¢ poads to the M
horizoa. The typical spore complex of this subzone coasists of Cristatisporites triangulanus, Perotrilites spinosus,
Corystisporites serratus, Geminospora vulgata, G.micromanifesia. G.rugosa., Cymbosporites magnificus,
Densosporites cassiformis, D.cassiformis var. clarus. Two last species are actually absent in the underlying
Ardatovian deposits. Archaeozonotriletes variabilis, Azo letes costatus, Cri porites i elc. are
much less i their number. The upper subzone part is also ¢h ized by the p of Ancyrosy incisa and
Afidus. Besides, small transition spores of Acanthotriletes, Diatomozonotriletes, Retusotriletes species are also
met here. This spore complex is compared with palynocomplex of the Moullinian horizon in the Volga-Urals
region and the Russian platform (Tchibrikova, 1962, 1977; Raskatova, 1969; Arkhangelskaya, 1974; Avkhimovich
et al, 1993; Rodionova et al, 1995: etc¢) as well as in the lower part of zones Comtagisporites oplivus-
Cristarisporites triangulatus in the Western Europe (Richardson and McGregor, 1986).

Judging by lithology, the Givetian stage upper boundary is determined by the changc o( the Moullun
argillites with sandstones of the Pashiyaian horizon (Ancyrospora incisa-Geminosg micr
Judging by palynological data, G. extensa zone upper boundary is less distinet than the lower one. m change of
dominants in the spore complexes is mainly seen here at the species level. In the upper part of the Moullian
horizon, alongside with the Givetian forms, there are seen species that are widely distributed in the overlying
Pashiyian horizon of the Frasnian stage. They are mainly rep d by Geminosg micr ifesta, G.rugosa,
Spelacatriletes krestovnikovii, Ancyrospora incisa, A. fidus., Perotrilites spinosus, Reticulatisporites retiformis,
ete. On the whole, Geminospora extensa zone in the Volgograd Povolzhye is to a definite degree simalar to the
upper part of the triangulatus-ancyrea (TA) zone and the lower part of a triangulatus-concinna (TCo) zone in the
Western Europe (Loboziak, Streel, 1981; Loboziak, 1983; Streel etal,, 1987).

This work was supported by the Russian Foundation for the Basic Research.
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Occurrence of palynofossils in the Lower Gondwana sediments exposed in and around
Singrimari, West Garo Hill district, Meghalaya and Dhubri district, Assam, India

Baruah, H.'; Das, P. K.? & Ahmed, M.

! Department of Geology, Arya Vidyapeeth College, Guwahati-781016, Assam, India.
* Department of Geological Sciences, Gauhati University, Guwahati-781014, Assam, India.

The occurrence of Lower Gond Palynofossils has been ded from the sedi of
Smgnm.m arca of Mughnla)a and Dhubri district of Assam. The recorded palyno assemblage includes genera like
verticip ! ispora, alisporites, divarisaccus, p ites clyclograni ete,
The Palynofossﬂs asscmblagc shows smul:mly with the palynological assemblages of Lower "Gondwana
Formations of other parts of India. This blage mostly rep the Karharbari and Barakar Formations of
Upper Carboniferous to Lower Permian age. The palynofacies is found to be humic and terrestrial under braided
nature of environmental set-up.
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Applied multivariate statistics to a phylogenetic evolution within
a trilete miospore population

Breuer, P.'; Stri L* & st p.!

! Paléobotanique, Paléopalynologie e Micropaléontologic (PPM). University of Li¢ge. 4000 Li¢ge, (Belgium)
* Laboratoire de Paléontologie et Paléogeographie du Paléozoique (LP3). UMR 8014 et FR 1818 du CN.RS.
Université des Sciences et Technologies de Lille. 59655 Villeneuve &' Ascq (France).
¥ Institut flir Geo chafien. 72076 Tubingen (Germany).

In the “La Gileppe' outcrop (Eastern Belgium), Lower Devonian miospore assemblages include, among
other taxa, five varieties of trilete spores belonging to the genus Emphanisporites. These five varieties show a
continuous variation of their n'uptmbglcal characteristics. The morphological similarity between these vaneties
related 1o the evol of | fi allows to define the Emphanisporites micrornatus Morphon. A
statistical evaluation of this popul.mon highlights the interdepend of almost all morphological parameters.
Although, sorting and reworking may dmurb the evolutionary signal, this study proves the increase in slzc of
omamental and structural characters over several million years. The bi changes and the progressive
replacement of ancient morphotypes by younger ones indicate that a temporal link exists between these different
vaneties. Two phylogenetic hypotheses for the E. micrornatus Morphon are suggested. Thls mm‘phologlcal
evolution is so far observed on the Eastern Old Red Sandstone Continent only, defining a p phytogeograp
micrornatus-zavallatus Province.

Devonian in situ spores: morphology, evolution and stratigraphy
Telnova, O. P.

Institute of Geology, Komi Scientific Centre, Russian Academy of Sciences,
Pervomayskaya st, 54, Syktyvkar, Russia.

The finds of Devonian spores in situ are very rare bul they give the very essential information for early
history plants reconstruction. Spores of Early Devonian plants are studied most well. They are known at small
number in Middle and Late Devonian deposits. Of about 200 Devonian plants have a descriptions of the spores
from sporangia now.

The analysis spores in situ has allowed to single out their basic morphological types corresponding to

various phylogenetic lines of plants (Telnova, Meyer-Melikyan, 2002). At allocation of these types of spores both
morphological features of a sporoderm surface and its ultra thin structure in section were used.
The spores from sporangia of most typical and importante species of Devonian plants from Timan are studied. The
representatives of ferns and progymnospermes dominate in Late Devonian flora. The presence of endemic forms
gives significant originality to Late Devonian phytocomplexes of Northern Timan. There is licopsids plant
Kossoviella timanica Petrosjan among them. As a result of detailed studies of its spores it is established that ultra
structural peculiarities of megaspores sporoderm of dyed and modern plants is in general similar.

Their sporoderm can consist of one or several layers, more often they have spongy ectexine and
lamellar endexine and the degree of condensation of layers is various.

The microspores ultra structure is original in different phylogenetic lines of plants.

The most simple in the structure is homogeneous exine found out both at Devonian and at modem
plants. The widely spread type of exine is the cellular structure, which, apparently, represents an initial type of
ectexine. The internal sporoderm structure of each specie differs by a smaller rank of ultra structural attributes
(density and sizes of cells etc.).

The study of a sporoderm internal structure of dispersed spores, most important for the purposes of
stratigraphy, has allowed 1o establish their systematic connections and to make the conduction biostratigraphic
partition of Upper Devonian deposits in the Timan-Pechora province more ground.

The analytical comparison of spores in situ speaks about that some species of spores can be indicators for conerete
groups of Devonian plants. It allows (in view of given study ultra thin structure of sporoderm) to correlate
dispersed spores with their producers. The new methodological approach in the decision stratigraphic questions
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Aspects of late Westphalian, Cantrabrian palynology of some coalfields
in Europe and East Canada

Dimitrova, T." & Cleal, C. J.2

* Geological Institute, Bulgarian Academy of Science, Snﬁa 1113, Bulgana. Email: g
* Department of Biodiversity & Systematic Biology, National M & Galleries of Wales,
Cardiff CF10 3NP, UK.Email: chris cleal @nmgw.ac.uk

This paper provides a synthesis of the palynological evidence for the geographical vaniations in the
composition of the coal forests during the late Westphalian and early Cantabrian age. The work is part of a
mutidisciplinary research program within the framework of the NATO Science Program (2000-2002).

Using miospore data and the known correlations between miospore taxa and the parent plants, the
palacofloral assemblages have been reconstructed for the Dobrudzha Coal Basin (Bulgana), the South Wales and
Forcsl ol‘ Dcan (‘oalﬁclds (UK) and Sydney Coalfield (Canada) (figs 1-3). This present report summarises the

ifi of the fossil spores and pollen from some of the coal seams and clastic material in
the different basm\ based partly on a of the palynological p ions made by Dr G. Dolby in
Canada, Dr E. Spinner in UK and the senior author in Bulgaria. The results conﬁmn the essential uniformity of the
vegelation across the Variscan Foreland, with most of the slight observed differences being due to minor
differences in elevation between the coalfields.

In the late Westphalian D, there is some evidence of a progressive increase in the lycophyte,
backswamp vegetation, with a distinct “spike” in the Lycospora curve observable near the Westphalian -
Stephanian boundary. We have been able to refine considerably the palynological biostratigraphy for the upper
Westphalian D and lower Cantabrian. The stratigraphically lowest occurrence of the genus Vesicaspora coincides
with the base of the zone of the macrofloral Dicksonites plueckenetii Subzone in the upper Westphalian D. The
base of the Camnbnan Stage can be identified approximately with the increases in abundance of the species
Thy ii. Schopfites dimorphus and Cadiospora magna and the first appearances of
lundblurlupum gigantea and Anguh ites splendidus. In order to und d these changes in the gencral

p of the vegetation, they need to be examined in the context of the overall palynological spectra in areas
such as the Forest of Dean Formation (Cleal, 1991) and South Wales. In addition to these taxa, the presence of
abundant Potonieisporites (conifers), Florinites (cordaits) and Endosporites (lycopods) indicate that the
was mainly that growing on the margins of lakes or on riverbanks. Taxa such as striate and non-striate
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M polien and B pollen, and the spore genera Cadiospora. Angulisporites and Columinisporites
are practically absent from the Stephanian to Early Perniam of northwestern Eyrope, the Cantabrian Mountains
and the Stephanian (Potoniesporites Zone of Hacquebard, 1997) of the Pictou Group, Canada.

These data have helped refine the stratigraphical correlation of the upper part of the Dobrudzha Coal
Basin succession. The continental strata of the Gurkovo Formation is assigned to the Thymospora spp. Zone and
sees the first regular occurrence of Thymospora thiessenit and T. pseudothiessenii. Dimitrova (1997) divided the
Zone into two subzones at the lcvcl of the appearance of the genera Candidispora, Polymorphisporites,
Maculazasporites, Spacks spora and Angulisporites, and of the species Spinosporites spinosus and §.

iguus. Using miospaore bi hical data from western Europe (Cleal ef al., 2003) several of these taxa

have bcm identificd as being unpomm indices for the Westphalian - Stephanian boundary, and this has allowed
more precise stratigraphical correlations to be achieved for the Dobrudzha succession. The palynological
associations are quite similar to those of the OT-ST palynozones of the uppermost Westphalian — lower
Slcphnun in the scheme of Claylm et al. (1997) and for parts of NW Spain (Coquel & Rodriguez, 1994). The
Cantabrian part of the ins some of the best-preserved adpression floras with cuticles (Dimitrova &
Uzunova, 1996) and pollen/spores.

There has been considerable confusion in the past over the positioning of the lower boundary of the
Stcp!uman Scna in non- marine sequences. The present study demonstrates the critical importance of
paly gl graphy for identifying this boundary.

CLAYTON, G., COQUEL, R., DOUBINGER, J., GUEINN, K. J., LOBOZIAK, S., OWENS, B. & STREEL, M. 1997.
Carboniferous miospore of Western Europe: illustrations and zonations. — Meded. Rijks. Geol. Dienst 29, 1-71.

(e LEAk C J DIMITROVA, T. KH ZOI)ROW E. L. 2003. Macrofloral and palynological criteria for

Westphalian - S dary. - Newsl. Stratigr., 39 (2/3), 181-208.

CLEAL. C.J. 1991 Thc age of the base of the Forest of Dean Coal Measures: fact and fancy. - Proc. Geol. Ass.,
102, 261-264.

COQUEL, R., RODRIGUEZ, R. 1994. Palynology of the Picos de Europa and Puentelles Formations in the Picos
de Europa area (Upper Carboniferous, northwest Spain). — Palaeobot. Rev. Palynol., 80, 65-74.

DIMITROVA, T., UZUNOVA, K. 1996. Dispersed cutisles from the Upper Carboniferous from Bulgaria
(Dobrudja Coal Basin). - Geoligica Bale., 4, 51-54.

DIMITROVA, T. 1997. Palynological assemblages of the Makedonka Formation., Dobrudzha coal basin. - Rev.
Bulgarian Geol. Soc., 1, 25-30.

HACQUEBARD, P.A. 1997. Contributions of palynology to Carboniferous biostratigraphy and coal geology of
the Atlantic provinces of Canada. — Palaecbot. Rev. Palynol. 95, 7-19.
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PRE-JURASSIC PALYNOLOGY OF THE ARABIAN PLATE AND THE
ADJACENT REGIONS (CIMP/SAUDI ARAMCO)

Detailed morphology of Vallatisporites arcuatus (Marques-Toigo) Archangelsky
and Gamerro, 1979 from the Early Permian of Arabia

Stephenson, M. H." & Filatoff, J.*

! British Geological Survey, Keyworth, Nottingham, NG12 5GG, UK. Email: m.stephenson@bgs.ac.uk;
* Exploration Technology Department, Saudi Aramco, Dhahran, Saudi Arabia, john.filatoff @aramco.com.

The zonate spore taxon, Vallatisporites arcuatus, first described from the Carboniferous—Permian of
Argentina is occasionally present in large numbers in Early Permian sediments of the Arabian Peninsula. The last
uphole appearance of the taxon corresponds quite closely to the boundary between the glacigene Jawb Member
(Juwayl Formation) and the postglacial Unayzah Formation. Detailed light microscope study has shown that it is
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stroagly camerate, with 2 distinct intexinal body and 2 complex zona. The laster's inner part bears a line of munute
proximal pits, and displays a well-developed cunicules. In the Arabian specimens the cunsculus conforms exactly
1o Sullivans (1964) defininon in that it is positioned at the” oquator of the spore cavity..” and 1s isterpreted to

P “the space by the margin of the spore cavity and the inner surface of the equatosially expanded
exocxine”. The row of pits was first noted by Hacgqucbard (1957) in Vallatisparites. Arabian specimens prosent a
row of pits in the proximal exoexine of the zona. Some pits are opes to the proximal surface, while others are
whally internal vacuoles “’hﬂﬂtmuisc«mmdchuf,'madmdmgtpu.mwm

transparency of the zona manifests 3 narrow “light band”, adjacent 10 the og unaa The der of the
zona is dominated by large distinctive oval or rectangular, radally cb gate & hollows o o érhmiu'd by
distally protuberant arch-shaped or radiai thickenings. These hollows or depres are & bly not ¥

vacuoies. Most Arabian specimens of V. arcsatis possess distal Bhesc spwac, cont and lm‘guhﬂv shaped
(sometimes bifurcant) processes up to 10pm long and 1-2pm wide The latter clements frequently fuse with the
underside of the zona o form radial zona! struts. In the most heavily omamented specimens, zonal struts are
attached 1o the distally protuberant mid zonal thickening.

SULLIVAN, H. J. 1964. Miospores from the Drybrook Sandstone and associated measures i the Forest of Dean
basin, Gloucestershire. Palacontology, 7. 5351-392.

HACQUEBARD, P. A. 1957. Piant spores in coal from the Horton group (Mississippian) of Nova Scotia.
Micropaleontology, 3, 301-324.

Late Eifelian to earliest Givetian miospore assemblages from
central northern Saudi Arabia

Al-Ghazi, A.'; Steemans, P.%; Streel, M.” & Wellman, C.'

! Palynology Research Facility, Dept. of Animal & Plant Sciences, University of Sheffield.
Western Bank, Sheffield S10 2TN, UK
*Laboratoire de Paleobotanique, Paleopalynologie et Micropaleontologie, Universite de Liege,
Sart Tilman, B 18, P 40, B 4000 Licge 1, Belgium.

Miospore assemblages from a cored section of shaley sandstones of the Hammamiyat Member, the
uppermost part of the Jauf Formation in a borehole located in the central northern part of Saudi Arabia are
documented. The full sequence in the borehole which is thought to represent one of the most complete Devonian
sections in the northern part of the Kingdom has revealed the presence of well preserved Siegenian to Eifelian or
even carliest Givetian miospores.

The composition of the from this cored interval includes repr ives of Cal 7
sp., Retusotriletes spp., Dibolisporites echinaceus, D. cf gibberosus, Emphanisporites spinaeformis,
Emphanisporites sp., Craspedispora ghadamisensis and Gemi lemurata and suggests correlation with at

least part of the interval between the upper part of the Oppel Zone AD and the overlying Oppel Zone TA of the
standard West European zonation of Streel et al. 1987.

Correlations will be suggested with data from the Ghawar Field of central Saudi Arabia (Al-Hajri et al.,
1999) and other neighbouring areas.

A new Middle Devonian megaspore from Saudi Arabia
Miller, M. A.'; Filatoff, J."; Al-Shahab, K.' & Streel, M.”

. ! Saudi Aramco, Geological Technical Services Division, Dhahran 31311, Saudi Arabia.
“ University of Liege, Laboratoire de Paléopalynologie, Sart Tilman, B4000 Ligge, Belgium.

A morphologically complex Middle Devonian megaspore was recovered from an exploration well
located south of the Ghawar oil field, Eastern Province, Saudi Arabia. The palynomorph-bearing material is from a
cored siliciclastic interval that contains abundant dispersed ic carbonaceous plant fragments and lies
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