Note of the Secretary-general

This Newsletter brings you 34 abstracts related to Pataeczoic palynology presented at
the International Congress on the Carboniferous-Permian in Poland last summer and
an additional 6 presented at the AASP meeting in Ottawa, Canada last october.

We announce the publication in the november 1995 issue of the Review of
Palaeobotany and Palynology on Palaeozoic Palynostratigraphy of the Kingdom of
Saudi Arabia, showing the results of a joint study between Saudi Aramco and C.LM.P.
it contains a lithostratigraphic overview of the Palaeozoic of the Arabian Peninsula with
many figures in colour. There are nine other arficles on biczonation and
patagobiogeography for different groups and ages. This project involving many
palynologists and several workshops was presented atthe 8th IPC in Aix-en-Provence
and shows again as in the Lybia-CIMP project, that palynology can be a powerful tool
in regional exploration.

Together with this Newsletter we distribute the Chitinozoa and the Acritarch Newsletters
and Palynos to those who asked to receive the IFPS journal through the CIMP.

The Chitinozoa Newsletter N° 15 brings news from current research in 19 countries and
from the working groups on a complete Chitinozoa biblicgraphy and on a complete list
of Chitinozoa species and subspecies (original description, location of holotypes,
discussion), 54 recently published articles, and reports on the International Symposium
On The Ordovician System, Las Vegas 1995,

The Acritarch Newsletter N°8 contains an updated index of all acritarch workers,
announcements of the Acritarch Subcommission Meeting and Workshop in Prague in
april 1996, and the C.LM.P. Symposium on Palaeozoic Palynology at the 9th IPC in
Houston, U.S.A. in June 1996; there is news from the working groups on Glossary, and
the titles from the Tappan/Loeblich Festschrift (see announcements in this newsletter).
It contains also the complete list of Acritarch publications of Alfred Loeblich Jr.

We appreciated a lotthat U. Juxand F. Schaarschmidt, retired or no longer working on
palynology, gave their the outstanding CIMP membership dues for the last 5-10 years
{thanks to Chr. Hartkopf-Fréder).

Finally we give you a few changes in address and the names of our 10 new CIMP
members.

The most recent news from Jan JANSONIUS conceming the A.A.S.P. publication of
* Palynology: principles and applications” indicate that there will be 3 volumes (each ca.
450 pp.) They will cost $100 US, plus shipping costs - or very close to that amount. So,
the price is not quite firm, and no order forms are yet available.
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Abstracts concerning the Palaeozoic and Triassic Palynology at the XIIX

International Congress on the Carboniferous-Permian, Aug.28-Sept. 2,
1993, Krakow, Poland.

AASSOUMIH.!, BROUTIN J.!, EL WARTITI M.?, FREYTET P2, KERP H.*,
QUESADA C.5, TOUTIN-MORIN N.A.H.5
! paléobotanique et Paléodcologie, Université P. et M.Curie, Paris-FRANCE.

# Uaiversité Mohammed V, Faculté des Sciences, Dépastament de Sciences de la Terre, Avente Ibn Batouta, Rabat-MOROCCO
# CNRS ERS 0079, Verriéres le Buisson-FRANCE

4 Westfilische Wilhelms Universitit, Abt, Paliobotanik, Milnster-GERMANY

SLT.GE, Macrid-SPAIN

6 Géolagie Structurale, Université d'Orléans, FRANCE

1 BIOSTRATIGRAPHY AND PALEOENVIRONMENT OF THE CENTRAL MOROCCO
* PERMIAN BASINS. PALEOGEOGRAPHICAL IMPLICATIONS

This paper deals with the paleobotanical and geological works performed, during the last years, on the “Tiddas", "Bou
Achouch” & "khénifra" Permian basins (Central Moroceo). Their biestratigraphic attribution to the Early Late Permian is
based on the classification of more than sixty 1axa of megaplant remains. The characterized assemblages are dominated by
Conifers and Preridospermaphytes. The occurrence of a highly diversified Ginkgophytes complex is to be pointed out, If
the floral global composition is basically of Evramerican affinity, we have found some "exotic” cathaysian and gondwanan
clements. The available palcobotanical data on the Westernmost peritebyan area implicate land floristic exchanges between
Africa (Gendwana} and the Southwestern part of the Iberian pesinsula (Laurasia) through Morocco, during the Early
Permian.

The paleocological study of the fossil material from the Tiddas basin (impressions-compressions, permineralized woods,
veniehrate foot proats, reots-related pedological nodules ..., leg to suggesta warm humid climate with somewhat irregutarly
distributed dryier periods. The last field investigations (1994}, undertaken within the framework of the Peri Tethys Program,
evidenced the strong similarities between the Moroccan “Khénifra”, "Bou Achouch” & "Tiddas” basing themselves, and
with the carresponding Southwestern Spanish “Rio Viar* & "Guadalcanal-Urbana-San Nicolas del Puerto” ones. Sedimen-
tary facies, occurrence of bimodal magmatic coeval events, macro- and microfioral contents, suggest that all these basins
u_'crfri built up under very close testonic conditions. Geographical (latitude, altitude) and climatical contex was also quite
similar,

itis clear that the Moroccan basins, on the one hand, and the spanish ones, on the other hand, represent only residual
parts of originally nuch more widespread intramontanc basins {may be even parts of asingle one). But the distance between
Moraccan and Spanish areas and, above all, the different basements on which the Moroccan and Spanish Permian strata
lie no permit to consider that they pertained 10 2 same basin.

ABDESSELAM-ROUIGHIF.!, BROUTIN J.2, COQUEL &3, GHOMARI A%, MASSA D
; SONATRACH, Centre de Développement et Recherche, Boumerdes-ALGERIE
Paléobotanique et Patéoéeologic, Université P. et M.Curie, Paris-FRANCE

3 Laborntoire de Paléobotanique, URA 1365, Université des Sciences et Technologies de Lille, FRANCE
SONATRACH, Boumerdes-ALGERIE
% 6 Suresnes-FRANCE

) MOSCOVIAN MICROFLORA FROM THE BORDJ NILY AREA (NORTHERN ALGERIAN
* SAHARA). COMPARISONS WITH THE EURAMERICAN MICROFLORAS AND PALE.
GGEOGRAPHICAL IMPLICATIONS

The palynological study concerns boreholes (NL1, NL2, NL3) from the Bordj Niii area. Jocated in the Northern Algerian
Sahara, near the South Atias fault. The Carboniferous succession is well dated by microfauna (Lys 1979, 1986): it belongs
1o the Moscovian (=Westphalian - 7 Lowermost Stephanian).

Th.c microfiora is composed of spores and pollen grains. Reworked acritarchs from the Lower Paleozoic are present,

Triletes spores are the most abundant (more than 45%): the main taxa are: Lycospora pusilla, Endosporites arnatus,
Granglmf.rporftes pirgfarmis and Densosporites spp. Monolete spores are relasively rare (less than 5%); we have observed
Lz?ewgaro:pori:es vulgaris, Torispora securis and Punctatosporites spp. This spore assemblage shows strong similarities
with those of the Upper Westphalian of Northwestern Europe,

Thc‘ pollen grains are abundant (15-35%) and diversified, The main 1axa are: « Monosaccate pollen grains: Florinites
sp Wilsonites vesicatus, Potorieisporites bhardwaji, Potonieisporites spp.. Cannansropolis janakii, Meosulipellenites
circularis, Parasaccires spp., Barakarites sp.; - Bisaccate pollen grains: Gardenasporites of. leonardii, Protohaploxypinus
fimpidus spp., Protohaploxypinus spp., Lunatisporites of. noviaulensis, Lunatisporites spp. It is interesting to point out that
such forms, especially bisaccate ones, are considered as characteristic of the Permian period within the Euramericar reatm.

Compared to Western Europe assemblages of the same age, this Moscovian microflora presents therefore, several

peculiarities, such as the abundance and great diversity of pollen grains and scarcity of monalete spores.

During the Lower Carboniferous, the microflora of the Saharan platform shows specific characters: both Gondwanan

and Euramerican influénces were present. These influences decreased during the Moscovian, possibly as a result of the
establishment of an Euramerican flora in the Western Sabara,

ABDESSELAM-ROUIGHI F.!, FERROUKHI L*

! Centre de Recherche Sonatrach, ALGERIE
2 Universite des Sciences et Techniques, BAB-EZZOUAR-EL ALIA-ALGER

SPORES FROM CARBONIFEROUS SAHARAN PLATFORM, ALGERIA: COMPARISON
3. WITH OTHER BASINS ASSESSMENT OF THE GONDWANIAN AND EURAMERICAN
INFLUENCES

New palynological data on the carboniferous on the Iilizi - Rhadames basin have been used to specify the previously
established palynclogical zonation (MASSA ¢t AL. i979)and ATTAR anfi AL, 1980.

In Mizi - Rhadames basin we studied 5 wells. In szharan Aslas we studx;d 2_wc]Es. )

Acomparison between the various saharan basins is propesed and also with biozonation of western Europe (CLAYTON
and AL. 1977} to acess the Gondwanian and Euremerican influences.

ARCHANGELSKY $.!, CESARI 5. CONEO R
! Musee Argentine de Cs. Naturales, B. Rivadavia, Buenos Aires, Argentina
2 Departamento de Geologia, Fac. Cs. Ex. y Nat., Universidad de Buenos Aires, Argentina
3 Musco PaleontolSgico Egidio Feruglio, Chubut, Argentina

13. PERMIAN FERNS FROM PATAGONIAN BASINS OF ARGENTINA: A REVIEW

In Patagonia two Upper Paleozoic Basins, Tepuel-Genoa (Chubut provinge) and La Golondril_sa (Santa Cruz p
are recognized. In both, sequences with a rich associations of fern fronds showing a high diversity are found. Tt
first studied by Frenguelli (1953), Archangeisky (1958) and Archangelsky & de la Sota 1960)._Gcncra of nort!?ern
as Pecopreris, Sphenopteris, Asteroth and Corynepteris are associated with gondwanic forms as Dizen
Neomariopteris and Dichotomopteris. Stem remains referred to Caulopteris and Artésophyton were alse found su
a humid and emperate paleoclimate. .

In recent years new collections from both basins provided abundant material and a study of these specimens :
extend the characterization of several taxa.

Remains of Asterotheca golondrinensis Herbst show toothed pinnules, and fertile structurzs that suggest ac
generic assignation. Fronds bearing Sphenapteris-like pinnules wete found to possess dichotomous stems ha\::n
below their bifurcation. Some pinnules are fertile showing fertile bodies on the abaxial surface of the lamin:
aphlebiae confirm the humid environment in which floras developed.

These floras are unique in Gondwana because of the high number and variety of fern taxa, nls? shared by othe
especiaily the Sphenopsida (mainly Sphenophyllales). The admixture of northern and gonfiwamc taxa se¢ms
that Permian assemblages from Patagonia developed under better climatic conditions than in most areas of the S
tinent. With this evidence it is difficult to accept with the near-poie location of the area that is presented in paleoge
reconstructions. This is especially evident when these floras are compared with much poorer assemblages founc
that are eventually placed at lower paleoiatitudes.

Finally, the stratigraphic distribution of ferns is notable along both sequences that measure together more thar
Ferns are found from bottom to the top.

BEK J.
Department of Paleontology of the Geological Enstitute of the Academy of Sciences of the Czech Republic, Prague, Czech Republic

SPORES OF SOME LYCOPHYTE PLANTS FROM THE CENTRAL AND WESTERN BOHE-
19 M1AN CARBONIFEROUS BASINS

Fructifications of species Lepidostrobus cermnus, L. crassus, L. kidstoni, L. lycopoditis, L. meunieri, L. ormatus, L.
sternbergii and Sporangiostrobus feistmanteli were palynologically studied.



Nodiffcrences have been observed in morphological variability as well as in sizc arnong miospores isolated from various
sporangia of one cone, One species of miospores of the genus Lycospora (mostly L. pusilia or its synonymous species) is
isolated from various (lower, middle and upper) parts of cones of the genus Lepidostrobus.

It seems that cones of the genus Lepidostrobus ripened in all parts at the same time and produced the same miospore
species of the genus Lycospora.

Rarely the stratigraphical ranges of plants of the genus Lepidostrobus and their miospores are identical. The stratigraphi-
cal ranges of miospores of the genus Lycospera are mostly fonger than that of their parent plants. This fact is supported by
producing of the same miospores by several parent plants with various stratigraphical ranges. In any case the stratigraphic
range of parent plant is not Ionger than that of their miospores.

Miospores of the genus Lycospora are typically long-ranging forms and their parent plants coming from large plant
groups as Lycopodiales, Selaginellales or Lepidodendrales have various stratigraphical ranges and wide geographic
distribution,

An exception among lycophyte plants is the species Sperangiostrobus feistmanteli. Changes in size and morphological
variability of densospore miespores (several species of genera Densosporites and Cristatisporites) have been observed in
various parts of fertile apex as well as in one sporangium of Sporangiostrobus feistmanteli.. Miospores from the apical
parts are smaller (about twice times) and mote uniform (only one or two species} than miospares from the lower parts.

Ttseems that fertile apexes of Sporangiostrobus feistmanteli ripened gradually from the basal 10 the apical parts.

BEK 1.
Department of Paleortology of the Geological Institute of the Academy of Sciences of the Czech Republic. Prague , Czech Republic

20 SPORES OF SOME SPHENOPHYTE AND PTEROPHYTE PLANTS FROM THE CENTRAL
* AND WESTERN BOHEMIAN CARBONIFEROUS BASINS

Six cones of the class Sphenopsida and two fertile parts of ciass Polypodiopsida were palynologically studied. From
plants of the order Equisetales following parent plant and their miospores were studied: Calamestachys grandis -
Calamospora breviradieta, Calamostachys tuberculata - Calamospora microrugosa, C. straminea, C. pedata and probably
alete aborted miospores, Macrostachya carinata - Cal pora bilis and Palaeostachya ettinghausenii - Calamos-
pora microrugosa and unknown sculptures miospores. Changss in size of miosperes have been observed in various parts
of cones of Pal hya ettingsh ii. Miospores from the lower parts are bigger than miospares from the apical ones.

[t seems that some of these calamite cones tipened gradually from the basal to the apical parts.

From plants of the order Sphenophyllales following parent plants and their miospores were studied: Bowmanites
cuneifolivs - Vestispora magna, Bowmanites myriophylius - Laevigatosporites desmotnesensis, L. medius, Latosporites
latus and L, saarensis . Sphenophyllostachys aquensis - Punciatisporites obesus.

Miospores of four species of two miospore genera isolated from fructification of Bowmanites myriophyilus give the
cvidence about larger morphological variability in one sporangium than we expected.

From plants of the class Polypodiopsida micspores Cyclogranisporites aureus are isolated from Acithece ambigua and
Laevigatosporites perminutus and Latosporites minutus from Scolecopteris aff. arborescens.

Often various species as well as genera of miospores are isolated from one sporangium using the system of dispersed
miospores for the ¢lassification of miospores in sitw. In fact these miospores often should be united in one type with defined
morphological variability. The degree of variability usually depends on the fossilization, degree of preservation and on the
type and intensity of maceration.

These miospores are identical only in their main morphological features but they are often classified (in the system of
dispersed miospores) on the basis of less important morphalogical ones. This fact is supported by identical stratigraphical
ranges as well as geographic distribution of all species of miospores isolated from one sporangivm in assemblages of
dispersed miospores.

BROUTIN J.!, DURAND M.?

! Paléobotanique et Paléodcologic, Université P. et M.Curie, Paris-FRANCE
2 ¢ aboratoite de Géologic des Esnserbles Sédimentaires, Université de Naney I, Vandoeuvre-Iés-Nancy Cedex-FRANCE

FIRST PALEOBOTANICAL AND PALYNOLOGICAL DATA ON THE "LES SALETTES
29. FORMATION" UPPERMOST MEMBER (PERMIAN TOULON BASIN, SOUTHEASTERN
FRANCE)

This paper deals with a first attempt of palacobotanical dating within the Permian red-beds in the Toulon Basin
{Southeastern France). Plant remains and palynomorphs came from the recently defined "Calcaires du Bau Rouge”
{uppermost member of the "Les Szlettes Formation"). This mainly lacustine unit (ca. 20 m thick) originated within a narrow
half-graben, along the eastern side of 2 submeridian normal fault.

About the upper part of the coastal ¢liffs, lacustrine factes begin with grey sapropelic shales greding upwards into
iaminated limestones: the medial part of this section is rich in plant remains. Higher massive carbonate rocks are cropping
oul: firstly with giant domal stromatelites then with nodular and banded black cherts yielding a fossil wood fragment:

Dadoxylon “type 11", i.e. Coniferophyte wood, to be related with the discovered Ullmannia foliage. The best preserved
palynomorphs were yielded by black mudstones, interlayered with carbonaceous arkoses. located 2 km NE of the cliff
oufcrop, beneath the scree mantle.

Have already been classified: - macroflora: Ullmannia frumentaria, U. broanii, Pseudovolizia libeana, Lesleya (al,
Taeniopteris) eckardtii, "Sphenopteris” dichotoma, associated, strikingly, with Odomopteris osmundacformis - like
pinnules. - microflora: the palynological assemblage is strongly dominated by pollen grains (more than 90%). Among
scarce microspores, such as Calemospora spp.& Converrucosisporites eggeri, the main taxa of polien are Potonicisporites
“novicus-bhardwafi”, Nuskoisporites duthuntyi, Plicatipollenites spp.; Vesicaspora-Scheuringipollenites - complex, Jlii-
nites $p.. Falcisporites of. zapfei, Limitisporites spp., Gardenasporites leonardii, Vitreisporites palfidus; Protohaploxypi-
nus microcorpus, Protohaploxypinus spp., Striatoabicites richteri, Lunatisporites sp.. Lueckisporites virkkige,
Lueckisporites spp.; Virtatina costabilis, Vitatina spp., Costapotlenites ellipticus.

These macro-and microfloral assemblages are closely similar with those described from the "Tregovio Formation™"
(Southalpine Permian, Itaty). Contingent on the quantitative palynological analysis final results, we can SLEEESL, 2 post
Kungurian - ante Tatarian age, 1o be compared with the former correlations proposed for the “Les Salettes” Formation,

BYYSHEVAT.YV.
All-Russian Rescarch Geological Oil Institute (VINIGNI) Moscow, Russia

36. SPORES FROM THE EARLY CARBONIFEROUS OF THE RUSSIAN PLATFORM

In the Early Carboniferous of the Russian Platform twenty two zones were recognized by plans spores cotlected in the
interval between the base of the Gumerovsky Horizon of the Tournaisian and the top of the Voznesensky Horizon of the
Serpukhovian stage. A nember od zones are divided into subzones.

The character of ransitional Devonian-Carboniferous deposits is defined by Retispora lepidophyta with varieties and
Vallatisporites pusillites. The appearance of V. pusillies, and disappearance of Diducites, and preservation of the R.
{epidophyta varietics in the lower and middie portions of the V.pusillites zone (PLE and PM subzones) of the Gumerovsky
Horizon allow to consider it as a wansitional one. At the same time Tumalispora, Dicryotriletes, Convolutispora become
more abundant and form the bulk of spores in the overlying zones of the Tournaisian. The Upper Pmi subzone
(Kupavninskaya ferm) of V. pusillites zone contains no R lepidophyta and its assignment to the Gumerovsky Horizont is
not conclusive. The PLE and PM subzones can be corralated with the LN zone (Strunian) and the PMi subzone, while the
M zone of the Malevsky Horizon-with the VI zone (Upper Tn Ib) of Western Europe.

Apiculiretusisporaseptalia, Vallasisporites genuinus, Potoniespores monotuberculatus, Pustulatisporites uncatus serve
asindex specoes for the Upper Tournaisian. The appearance of Spelaeotrilztes baltearus in the Cherepetsky Horizon starting
from its lower boundary allows to compare it with BP zone (Tn2) od Western Europe.

In contrast to the index groups of fauna the Visean features of plants appear somewhat earlier in the record namely in
the Kizelovsky age: Trifobozonotrilites, Simozonotriletes, Euryzonairiletes. The Cyclogranisporites exiguus{=A.baccatus)
and Prolycospora claytonii specoes are encountered starting from the base of the Kosvinsky Horizon, which corresponds
to the middle portion of PC zone (Tn 3) in Western Buroge. The appearance of Lycespora pusilla in the middle portion of
the Radaevsky Horizon is a characteristic feature of the Visean zones. This species mark the lower limit of the Visean (Pu
zone) in ‘Western Europe.

The change in specific character and quantative proportions of spores starting from the base of the Tulsky Horizon
forms a basis to combine it with overlying zones of the Upper Visean Oksky Superhorizon, featered by Granulatisporites,
Leiotriletes, Lophotritetes, Convolutispora, Walrzispora, Camarozenotriletes as well as Lycospora pusilla, Tripartites
vetustus, Schulzospora, Raistrekia nigra. This part of the section correlates with the TC-VF zone {V3) in Western Europe,




CARSONE., CLAYTONG.
Departament of Geology. Trinity College Dublin, Ireland
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37 THE DINANTIAN (LOWER CARBONIFEROUS) PALYNOSTRATIGRAPHY OF-RasEécm
* NORTHERN GERMANY

Weil preserved miospore assemblages have been obtained from oo deep cored boreholes on the Baltic island R=FCgen.
The composite suceession in the two borcholes investigated (R=FCgen 2 and Wiek 3) comprrises some 1.8 km of marine
Dinantion mudstones, calcareous rmudstones and limestones. Eight miospore biozones wete recognised: four in the
Tournisian and four in the Vis=EYan, In ascending order these are: the Spelacotriletes balteatus - Rugospora polyptycha
(BP)Biosone, the Spelaeotrilites pretiosus - Raistrickia claver (PC) Biozone, the Schopfites claviger - Auroraspora macra
(CM) Biozone, the Gergonispora multiplicabillis - Corvolutispora circumvallata (MC) Biozone, the Lycospora pusitia
(Pu) Biozone, the Knoxisporites trirediatus - Knoxisporites stephanephorus (TS) Biozone, the Perotriletes tessellatus -
Schubiospora campyloptera (TC) Biozone and the Tripartites vetustus - Dictyotriletes peltarus (VP) Biozone. The BP, PC,
CM, Pu, and TS Biozones correlate with existing zones of the same pame in Western Europe and are essentiaily defined
on the same criteria. The MC and VP Biozones are erected or the basis of the R=FCgen miospore succession. Their bases
aredefined by the firstappearances of Gorgonisporamultiplicabilis and Dicryotriletes peltatus respectively. The R=FCgen

miospore succession compares closely with those in the British Isles and Western Pomerania; correlations with the zonal
schemes of both areas are proposed.

CLAYTONG.!, OWENS 8.2, SPINNER E.G.>, MANGER W.L.*
! Dept. of Geology, Trinity College. Dublin 2, Ireland
< British Geological Survey, Keyworrth, Nottingham NG 5GG, England
* Centre for Palynelegical Studies, Oniversity of Sheffietd, Sheffield, England
* Dept. of Gealogy. University of Arkansis, Fayetteville, Arkansas 72701, U.S.A.

47 MISSISSIPIAN PALYNOFLORAS FROM THE CUYAHOGA AND LOGAN FORMATIONS
* OF NORTHEASTERN OHIO. US.A.

Miospore assemblages recoverded from surface section of the Cuyzhoga and Logan Formations in northeastern Ohio,
U.S.A. contain a rich diversity of taxa including forms previously reported as being disgnostic of the uppermost Devonian
and the mid Tournaisian,

Despite the absence of any abvious differences in preservation, it is concluded of that the assemblages are of mid
Tournaisian (PC Zone) age and contain significant amounts of reworked late Devonian material. The result has significance
in providing additional evidence to resolve the problem of the age formations which has been the subject of debate based
on the conflicting ammoneid evidence.

In addition to miospere populations recovered, a number of charxcteristic late Devonian - early Mississippian
megaspores are recorded.

DYBOYA-JACHOWICZ 5.
Polish Geologicak Institute, Sosnowiec, Poland

THE OCCURRENCE OF SOME VINGED PGLLENS IN THE CARBONIFERCUS AND PER-
63. MIAN SEDIMENTS OF POLAND

Resulis of palynological research which has been carried out ix the Polish Geological Institute for the fast 40 years (A,
Jschowicz 1957-1989; §. Dybova-Jachowicz 1957-1995) shows the importance of first appearance and existance of winged
sporemorfs which belong to Anterturma POLLENITES (R. Potonic i981) according to artificial taxonomy.,

This importance indicates that beside of the occurence of hydrophylic flora and coalfoarming flora, typical terrestrial
flora which were sccumulated outside the primary peatbog appeared. The new flora is indicative of adaptability to new
conditions of arid ground. It required a long-lasting evolutional process which led to a tota change of plants’ constitution
and creation of new anatomic features which were necessary to their vegetation and development in terrestria conditions.

One of the most important changes of the terrestrial flora which occured at the very beginning of its existance is the
change of way and conditions of its reproduction. It may be quite accurately reconstructed basing on morphological
evolution of pollen grain spores of such floral groups as Pteridephytina, Pteridospermopsida and Gymnospermae.

The whole philogenetic development of vascular plants led 10 make fertilization process independent from water
cnvironment which was earlier necessary to this process. It resulted in changes of the constitution and morphology of
reproductive cells of the terrestrial flora groups mentioned above.

From the evolutional point of view, which assumes adaptation of first vascular plants to pollination, genera called
winged sporemorfs {sporomorphae saccatae) show the best organised morphology. $o far, they have been recorded in the
Dinant and Late Permian sediments of Poland,

Morphologically, the winged sporomorfs represent both monosaccate and transitional sporomorfs (transition from
monosaccate to disaccate forms).

If onc treats all the known Carboniferous and Permian genera of winged sporomorfs as a whole (POLLENITES in the
artificial taxonimy), several main assemblages of such flora different in terms of morphology and stratigraphy may be
distinguished,

Fifstof them, represented by menosaccate genus Archaecoperisaccus, occured in Poland from the Devonian to Namurian.
In the beginning of the Carboniferous (Tournesian) monosaccate genus Schulzospora appeared and reached its optimum
1 the Upper Viscan and Lower Namurian. The genera gradually became extinet in the Upper Namurian and only scparate
species passed to the Westphalian B. It is one of the longest occuring genera of older winged sporomorfs kaown so far.
Occurence of first sporomorfs which were morphologically connected with disaceate forms started in the Upper Visean
with the appearance of genus Protodisaceites.

The second assemblage appeared as an precursory event in the Upper Namurian (genera Endosporites, Florinites,
Potonieisporites) together with numerous and typical for the Westphalian and Stephanian genera Alatisporites, Wilsonia
and disaccate [ilinites.

The third assemblage of microflora illustrates the changes in environmental conditions during the transition between
the Carboniferoua and Permian periods, The microflora confirms the hydrophilous and coal-forming characters of the
uppermost Stephanian plants (Stephanian C-D) with only a small proportion of xerophilous plants.

Disaccate sporomorfs of genera Nuskoisporites, Cordaiting and Guthoerlisporites appear and the participation of
Potonieisporites increases. Among disaccate, gencta Vesicospora occures,

Assemblages of plants characteristic of semi-arid climate dominate in the Lower Permian (Asselian). The change is
rapid; Sporites, still dominating in the Stephanian, are replaced by pollen grains (Pollenites), which constitute up to $0%
of the agsamblage. Of the Permian association of continental red-beds, distinguished in Europe as the Rotlicgendes, the
oldest horizones correlated with the Early Autunian, are palynologically documented. In this horizone, the genera of the
fellowing disaceate winged pollen grains : Limitisporites, Vestigisporites and Lunatisperitesoceure for the first time. These
dominate in the Autunian with the occurence of aumerous pollen grains of genera Hamiapollenites, Striatoabieites,
Profohaploxypinus and Jugasporites. They are the evidence of the appearance and beginning of development of
mezophitic microflora which dominate in the Upper Permian.

The Upper Permian microflora of the Polish sedimentary basin can be generally deseribed as the assemblage of the
Lueckisporites virkkiae zone. The appearance of this characteristic species of pollen grains has been recorded already in
the highest part of the continental strata of the upper Rotliegendes. The continuing climatic change resulted in extremaly
and climate during the Late Permian period.

EAMES L.E.!, WOOD G.D.!, CROSS A.T .2

! Amote Production Company, Houston, 17.5,A,
% Department of Geology. Michigan State University, East Lansing, Michigan, U.S.A,

UPPER DEVONIAN-LOWER CARBONIFEROUS PALYNGLOGY AND PALYNOFACIES
65. OF THE EASTERN AND MID-CONTINENT UNITED STATES:
NEW DATA FROM OHIO AND NEW YORK STATES

Spores, organic-walled microphytoplankion and chitinozoans have been analyzed from approximately 450 samples.
from 57 localities in northern Ohio and western New York. Stratigraphic units examined from Ohio include the Lower
Carboniferous-Toumaisian (Kinderhookian) Cuyahoga Group (Meadvilie Shale, Sharpsville Shale, Orangeville Shale,.
Sunbury Shale) and Upper Devonian (Lower Towrnaisian-Famennian) Berea Sandstong, Bedford Shale and Ohio Shale:
(Cleveland Shale, Chagrin Shalc). Formations examined from New York Upper Devonian inctude the Fa:nmeniaql
(Chautauquan) Knapp, Oswago. Cattaraugus, Chadokoin (Ellicott and Dexterville members) Canadaway (Northeast|
Shumla, Westfield, Laona, Gowanda, South Wales, Dunkirk members} and Frasnian (Senecan) Yava (Mangver and Pipei
Creek members), Sonyea (Cashaqua and Middlesex) and Genessee (West River, Genundewa and Geneseso mcmbcrs).|

Preservation ranged from excellent for the Fammenian-Kinderhookian sediments to poorly preserved for the Frasnian
secuon. o

The Kinderhookian assemblage includes Auroraspora macra, Cyrtospora claviger, Dibolisporites distinctus, Dic
tyotriletes submarginatus, Lophozonotriletes malevkensis, L. veriverrucatus, Pustulatisporites gibberosus, Raistrickia
corynoges, Retusotriletes incoh . Vallatisperites splendeus and Verrucosisporites nitidusfcongestus. This interval is
equivalent to the NV-CM spore 2ones of Europe. The uppermost Devonian is marked by the tops of Hymenozonotriletes
Jammenensis, Retispora lepidophyta and Vallatisporites pusillites var. major. This assemblage has been recovered from
the Knapp and Oswago Formation of New York and the uppermost Ohio Shale, Bedford Shale and Berea Sandstone of
Ohio. The top of Retusotriletes phillipsii and an unnamed representative of Samarisporites the next benchmark who
encompasses the Ellicott through uppermost Shumia interval. Within the uppermost Shumta are the extinct tops of taxa
assignable to Semarisporites, Estiastria and Muitiplicisphaeridium, ;

The New York Frasnian (Senecan} is not very well preserved, but, some palynomorphs may be useful in zonation. The
basal part of the Hanover is marked by the first upsection occurrence of Auraspora torguate. 'The extinction of
Duvernzysphaera angelae and a species of Villasacapsula in the basal Angola marks the next identifiable patynological
break. The extinction of Quisquillites buckhornensisand an unnamed Emphanisporitesin the lower portion of the Cashaqua.
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i THE DEVONIAN-CARBONIFERQOUS BOUNDARY IN THE KOWALA TRENCH (HOLY
* CROSS MTS, POLAND), BASED ON MIOSPORES

The results of an investigation of the stratigraphic distribution of miospores in the Southern limb of the Bolechowice
synciine in the south-western part of the Holy Cross Mountains are presented. 45 samples were tzken from a 80 m. trench
dug across the Devonian/Carboniferous boundary, of witch 15 yielded useful palynological material, mainly miospores.
The semples were prepared, using standard techniques, at the Polish Geological Institute in Sosnowiec and at the University
of Liege in Belgium, The change in miospore assernblages atlows the approximate establishment of the Devonian/Carbo-
niferous boundary within the section, The exact boundary horizon cannot be determined because barren sediments are
found atthe critical part of the rench. The miospores assemblages of samples 50, 51and 119 indicate that they are Uppermost
Devonian in age. The assemblages are characterised mainly by the occurrence of Retispora lepidophyta. R. cassicula,
Diducites versabitis, D. mucrornates, Cyrtospora cristifer, Tumulispora rarituberculata, T.malevkensis, Umbonatisporites
obsrrusus and Groandispora lupata.

The next positive samples (181¢ to 255} demonstrate a marked change in the composition of assemblages, not enly
because of the lack of such taxa as Retispora lepidophyta and Diducites versabiils, but principally through the presence
of typical, restricted in composition Lowermost Carboniferous assamblages, including Rerusotriletes incochatus, Valla-
tisporites verrucosus, Verrucosisporites nitidus, Knoxisporites triengularis and Convolutispora major. Some species are
common to both groups of assemblages, among them Cyrtospora cristifer, Tumulispora rarituberculara, T, malevkensis,
Retusotriletes icochatus, Auroraspora macre and Umbonatisporites absirusus.

GAO LIANDA
Tnstitute of Geology, Chinese Academy of Geological Sciences, China

79. PERMIAN PALYNOSTRATIGRAPHY IN SHANX], CHINA

Well preserved pollen and spores have been found in samples from the Permian Shansi Formation, Lower Shihotse and
Upper Shihotse Formation pollen and spores occur in all Formation.

In addition, more 130 species and varisties of 81 genera of pollen and spores are recognized, new species described are
Cadiospora shanxiensis, Raistrickia sherxiensis, and Gulisporites verrucosus.

As a result of the extensive research on the pollen and spores assemiblages from the Permian in Shanxi, China. It may
be subdivided into six spore assemblage Zones, with four Zones for the Early Permian and two Zones for the Late Permian,

The assemblages are unlike those of Gondwana and Angara microflora, they appear to be more similar to those described
from Western Europe than those of Northwest Europe part of Russian.

Based on palynological data, the boundary of the Barly and Late Permian of the Shanxi region, the reconstruction of
Paleogeography and Paleoecology are discissed.

GéR.ECKA-NOWAK A.
instimate of Geological Sciences, University of Wroctaw, Wroclaw, Poland

STRATIGRAPHY OF THE WESTPHALIAN COAL-BEARING DEPOSITS (P THE INTRA-
88. qUDETIC BASIN IN THE LIGHT OF PALYNOLOGICAL STUDIES

Two lithostratigraphical units represent Upper Carboniferous coal-bearing deposits in the Inira-Sudetic Basin - the
waibrzych formation of the Namurian age and the Zacler Formation. The Bi_niy Kamied onntion, nex 2ontaining coal
seams, occuzs between them and represents the Namurian and Easly Wcstphalla.n ages. Litholeyical fean=s of deposits of
(e Zacler Formation justify its division into lower and upper parts. Palynostratigraphical siudics « deposizs of the Zacler
formation from six deep boreholes located in the north-western part of the Intra-Sudetic Busin were made. They delivered
rich miospore assamblage consisting of 205 species belonging 10 86 genern. The vertical viirinhility of the composition of
the sssemblage is a basis for distinguishing three miospore cenozones, analogous te Biormen of ¢ aviom et . (1977)
distinguished in the Upper Carboniferous deposits from Western Europe., They corrmp.nnd i 1lie: Westphalian A-C. The
miospore assemblage typical of zone Radiizonates aligerens was obtained from depesits of the [pwer 207 of the Zacler
tormation. In the deposits of the upper part of the Zacler Formation the miospores characterisiie Microreticulatisporites
nobilis-Florinites junior and Torispora securis-Torispora laevigata Tones were found. The lumindary berween biozones
corresponding to the Westphalian A and B does not coincide exactely with the boundary between the Jower and uppet parts
of the Zacler Formation, so probably it should be accepted that this lithostratigraphical buumdury ju 4lightly diachronions .

HARTKOPF-FRODER C.', KERP B2 5
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IN SIT'U AND DISPERSED SPORES OF CALAMITES GIGASIMETACALAMOSTACHYS DU-
103. MASI FORM THE ROTLIEGEND OF THE SAAR-NAHE BASIN,
SW GERMANY

Calamites gigas Brongniart is a rather outstanding member of the group of the calamitalean: i
whichean locally be very abundant in the Rotliegend is still imperfectly knﬁ;n.ﬁccmt studies have coisﬁ];r:l;i}::;?lﬁi?:tgg
sowards a better undesstanding. In several features this taxon differs fundamentally from the other representatives of this
group, as well with regard to its morphology as to its life strategy and ecology. The strobili which are known as
Mgmawrmchys (al. Calamostetchys) dumasii (Zeitler) Barthel have rarely been reported in the literature, although they
can sometimes be so abundant that they completely cover bedding planes. Small spores of the Caiamospora type have been
extracted from the strobili. Palynological smudies have been carried out to test the palaeoecological interpretations based
on the megafossil material, Several profiles have been studied. The spores can be very abundant, but remarkably enough
the horizons which h{aw: the highest abundance of dispersed strobili have yielded only relatively foew spores attributable to
this taxon. These horizons are mostly dominated by saceate forms like Potonieisporites.

HARTKOPF-FRODER C., PIECHA M.
Geologisches Landesamt Nordrhein-Westfalen, Krefeld

104 PALYNOSTRATIGRAPHY, PALYNOFACIES, AND CONODONT BIOSTRATIGRAPHY

OF LATEST DEVONIAN SEDIMENTS IN THE PAFFRATH SYNCLINE, RHE
MOUNTAINS, GERMANY NE, RHENISH SLATE

Latest Devomian and Lower Carboniferous basinal sequences have been extensively studied in the Rhenish Slate
Mountains where macro- and microfaunal index fossils offer independant biostratigraphic control. However, in most cases
sediments rich in well preserved miospores do not yicld conodonts and vice versa,

The Paffrath Syncline is located near the northern rim of the Rhenish Slate Mountains, approximately 20 km northeast
of Colcl:gnc. Due to the very rich fauna, with outstanding preservation, the biostratigraphy and the regional geology of the
Devonian in the syncline are very well known. Undl recently it was believed that sediments of Lower Nehdenian age
!crmina!c the Upper Devonian succession in the syncline. Surprisingly enough, late Famennian strata have been recognized
in some boreholes. The sediments consist of dark grey mudstones and marls and are highly fossilifercus (e.g. conodonts,
0_suaoods.cepha!opods, brachiopods, bivalves, plant remains and palynomarphs). Heteracorals and the problematical fossit
Jinonicella ( "Monoplacophora) are very abundant and indicate a biofactes hitherto unknown in the Devonian and Lower
Carboniferous of the Rherish Slate Mountains. Compared to other Upper Devonian sediments in the Ardenne-Rhenish
area, the exceptionally low thermal alteration of the sediments is remarkable (TAT approx. 2+; CAI approx. ).

The miospore assemblages are rich and diverse in composition, The preservation is excelient. Bascd on the occutrence
of _s:ratigraphically significant species such as Retispora lepidophyta, Grandispora cornuta, G. famenensis, Cyrtospora
¢ristifera, and the Diducites complex, the assemblage has been assigned to the Oppel Zone LV, whick marks the base of
the Fa2d. The occurrence of conodonts, e.g. Polygnathus prachassi, Pol. tnepolensis, Pol. extralobatus, Palmatolepis
rugosa rugosa, and Bispathodus costatus indicates a position in the Middle to Late(?) expansa Zone.

JACBOWICZ M.
Silesian Unjversity, Sosnowiec, Poland

116. UPPER PERMIAN ACRITARCH ASSEMBLAGES FROM POLAND

Presented are results of investigations on the acritarcha occurring in the Polish Zechstein Basin. Samples of rocky derived
from twenty four boreholes. from north and west of Poland were studied. [n the microfloral assemblages, spores and pollen
occur and in addition about 30 acritarch taxa are fairly abundant. These latter include the gencra: Leiosphueridia,
Baltisphaeridium, Micrhystridium, Veryhachium, Wilsonastrum and Tasmanites. The quantitative variabibity and peo-
graphic distribution of the acritarch assemblages are discussed. 8
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150, PALYNOSTRATIGRAPHY OF THE UPPER SILESIAN COAL BASIN

The first classification of the Polish Carboniferous, based on spores, was made in the Upper Silesian Coal Basin (A.
Jachowicz 1957-1958). Further detailed miospore investigations, performed for many completely cored boreholes drifled
in recent years, coupled with daix derived from coal mines, enabled a new spore zonation of the Carboniferous profile in
the USCB. The specific development of microftora in the basin formed the basis for establishing of a local classification
which enables to correlate profiles between various areas of the basin and 10 idetify coal seams in the whole region.

The palynologicaily documented profile comprises formations deposited in the time span Lower(?) Visean - Stephanian.
16 spore zones were distinguished in the whole sequence, i.e. 2 for the Lower Carboniferous - Vn and Ma zones, and 14
for the Upper Carboniferous - the Namurian Bn, Pp, Ti, Rk, Ao, Ck, Dv, Gv zones, and the Westphalian Rf, Ra, Eg. Vm,
Tsl and To zones.

In the most part of the USCE there oceurs at the boundary between Lower and Upper Namurian a stratigraphic gap that
comprises atmest the whole standard spore zone 80, and, perhaps even, the lower pertion of the KV zone. The only
exception is the area of occurrence of the Jejkowice Beds whick costitute a not precisely determined portion of the above
mentioned zones, here classified as local spore zones Ao and Ck,

A stratigraphic gap exists in the Carboniferous sequence of the USCB at the boundary between the Westphalian C and
the Westphalian D, This is inferred from the scarce presence of uppermost Westphatian € forms in the zone Tsl and a rapid
change in quality of spore assotiations at the lower boundary of the zone To representing the Libiaz Beds, associated with
asudden appearance of uppermost Westphalian and Stephanian taxons. This may indicate the lack of at least certain parts
of the upper Westphatian C and the lack of lower Westphaliar 1D, Ir addition, it is also possible, that the To spore zone may
also include, at least parily, the Jowermost Stephanian.

The Libgz Beds are overlain with an erosional (7) gap by the Kwaczala Arcose ascribed to the Stephanian, The Kwaczata
Arcose has no palynological documentation aad its age is not precisely determined yet.

KMIECIK H.
Polish Geological Institute, Upper Silesian Branch, Sosnowiec, Poland

151 PALYNOSTRATIGRAPHY OF THE CARBONIFEROUS IN POLAND AND SOME COSMO-
° POLITAN PALYNOLOGICAL EVENTS

Carboniferous deposits in Poland have been studied palynologically on almost the entire area of their current extent.
Local units have been introduced into the spare zonation in Western Pomerania, Central Poland. the Lublin Coal Basin,
the Géry Swigtokrzyskie Mis.. and the Upper Silesian Coal Basin, These zonations have been correlated with the standard
Carboniferous spore division of western Eurape and cther divisions of this rank within and beyond Europe. In the region
of the Carpathians and their foreland, in the Miechéw Trough, on the NE margin of the Upper Silesian Coal Basin, in the
Sudetes, and on the Fore-Sudetic Monacling, dating of spore assemblages has been done with respect to chronostratigraphic
units or adapted standard zones.

In the Polish Carboniferous there arc indications of palynological events associated with the occurrence of certain
cosmopolitan taxa significant for interregional and even intercontinental correlation. They include;

- extinction of Retispora lepidophiyia (Kedo) Playford at the Devonian-Carboniferous boundary (Géry Swigtokrzyskie
Mits., Western Pomeranial.

- appearance in the Tournaisian of Umbonatisporites distinetus Clayton at the base of the HD zone equivalent,
Spelaeotriletes pretiosus (Playford) Neves et Belt at the base of zone PC, and both Schopfites claviger Sullivan and
Tripartites incisotrilobus (Naumova) Potonié et Kremp at the lower boundary of the CM spore zone equivalent (Western
Pomerania, partly Géry $wigtokrzyskic).

- appearance at the Tournaisian-Viscan boundary of the index species Lycospora pusilla (Ibrahim) Somers (Western
Pomerania, Carpathian Foreland, Miechéw Trough, NE margin of the USCB).

- appearance in the Upper Visean of Schuizospora campyloptera and Petrotriletes tesselatus (starting zone TC, Géry
Swigtokrzyskie, Western Pomerania, Carpathians) and the genera Tripartites and Rotaspora, which indicate the lower
boundary of zone VF. In the top part of V3, however, Bellispores nitidus (Horst) Sullivan and Reticulatisporites carnosus
decumented spore zone NC (in most of the studied regions).

- in Westphalian deposits the range of Radiizonates aligerens, indicating zone RA, appearance of index taxa for zone
NI indicating Westphalian B deposits. Zone S (Westphalian C) is indicating by the appearance of Purctatesporites
granifer Ibrahim, Vestispora fenestraia, and Torispora whereas the appearance of Thymospora indicates the equivalent of

zone OT (Westphalian D-lowermost Stephanian) (USCB, LCB, Central Poland, Western Pomerania, the Sudetes and
Fore-Sudetic Monocline).

KMIECIK H., KNAFEL 5.
Polish Geological Institute, Upper Silesian Branch, Sosnowice, Poland

ORIGIN OF COAL SEAMS IN THE UPPER SILESIAN AND LUBLIN COAL BASIN
152. (POLAND)

The microfloral {mega- and miospores) and petrographic investigations were catried auton thedistinguished lithological
coal varieties from Anticlinal beds (Namurian B), (9 coal seams with the tota] thickness of 27 m) and Upper Marginal beds
(Namurian A), (2 coal seams) in the Upper Silesian Coal Basin and on 140 selected scams from the whole profile of the
coal-bearing formation of the Lublin Coal Basin (Namurian-Westphalian C).

The studies made it possible to characterize coal-forming floristic assemblages of individual coal layers, to reconstruct
sedimentary environment of phytogenic deposits as well as to comprise the scheme of genesis of the coal seams.

The coal of the seams in question was formed by Pteridophyta, supplemented by Gymnospermatophyta (Pleridosper-
mopsida of the Lepidospermales and Cycadofilicales type). In the fithological varieties of the coal from the seams in question
the microfleristic associations were differentiated considering their taxa. Correlation of the determined sporomorphs with
their parental plants formed the basis of distinguishing three fundamental types of the plant assemblage in paleomires;

- the assemblage with the domination of large plants {perrenial ones) with a tree-like habit (Lepidodendron, Sigittaria,
Lepidocarpon, Filicinae, Calamites)

- the assemblage with the domination of small herbaceous plants, such as Selaginella, Lycopodites, Sphenophylium

- the mixed (transitional) assemblage, composed of the two distinguished above piant varietics

These assemblages frequented various types of paleomires, so they determine the biofacial character of the peat
(anthracofacies): terrestrial (FTr), telmatic (FT) and Limnetic (FL).

Coal seams of the USCB and LCB are mostly formed of deposits of telmatic facies (FT), represented by three
fundamental types: immersed (FTI), emersed (FTE) and mixed {transitional) (FTM) telmatic facies. Qccasionaly occuring
the sapropelic coals are an example of limnetic (FL) or Himnetic-telmatic facies.

LEARY R.L.
Winois. USA

174 AN SITU SPORES IN MID-NAMURIAN FRUCTIFICATIONS FROM AN UPLAND FLORA,
* WESTERN ILLINOQIS, USA

Several sites in western Hlinois have produced abundant and well-preserved plant fossils from the basal Upper
Carboniferous. Two of these sites bave produced fossils of plants which grew outside normal depesitional regimes,
representing plants from well-drained ¢nvirenments, Many of these plants are not present or are rare in facies representing
swamp or lowland settings. Among these previously unknown fossils are a varicty of spore-bearing fructifications. The
author has published on three (Lacoea seriata, Aulacotheca collicoln, and Porostrobus nathorsti), Additional taxa with in
sttt spores include Telangiopsis sp.. fructifications associated with Mariopteris sp. and a variety of isolated sporangia.
From the same locality are several hygrophyllous taxa with spores. These include Call tachys sp. and Lepidostrobus
haslensis, Determinations of associations of macrofossil taxa with spores aid with tracing geographic spread of plants,
understanding plant evolution. interpreting the palyrological record, and mapping palecenvironments. Presence of
sumerous isolated spores suggests the parent plants were nearby even in strata where their macrofossils are unknown,
Knowledge of the parent plants of sporae disperse (check term) aids interpretation of ancient plant communities,
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THE OCCURRENCE OF DISACCITES STRIATITI POLLEN GRAINS IN THE AMAZO-
195. NAS BASIN NAMURIAN - PALAEOCLIMATIC AND PALEOGEOGRAPHIC IMPLICA-
TIONS

The presence of Disaccites Striatiti (Pant 1954) pollen grains has been frequently used to define Upper Carbonife-
rous/Permian ages in gondwanic neopalacozoic basins. .

Recently, Altiner and Savini (1991) atributed 10 the Monte Alegre, ktaituba and Nova Olinda F‘o‘matwns. at Amazonas
Basin (Northern Brazil), ages ranging from Namurian to Neowestfalian, based on fusilinid m:cmfnupas. They were
correlated, by these authors with microfaunas recovered from Namurian/Westfalian sections of the American Mid-Conti-
nent.

Prior that paper. the Monte Alegre, Itaituba and Nova Qlinda Formations were dated by Dlm:mon.:m’d_ Contreiras_( 1974),
based on palynology. ranging from Stephanian to Eopermian, duc to the presence of Disaccites Striatiti potlen grains, and
its correlation with gondwanic basins.

The new chronocalibration provided by the fusilinids microfaunas from the Amazonas Basin, had ‘h_rqught_ profound
consequences on the Parand Basin (Southern Brazil) biochronastratigraphical framework, were the fusilinid microfaunas
do not oceur, .

At the Parand Basin, as well as in all gondwanic basins, the Disaccites Striatiti microfioras have been used to assign
Neocarboniferous/Eopermian ages, having not been recorded in strata older than Stephanian. ) )

This apparent diachronism, among the Amazonas Basin and the southem gondwanic basins, characte_nz.:d by an earlier
appearence of the Disaccites Striatiti pollen grains in the former, could be explained by palacoclimatic infiuences. The
glacial age in the high fatitude gondwanic basins, during Namurian/Early Westfalian times, could have played as a
palacoclimatic barrier to the development of the striatiti-pollen-bearing floras in these bagins. On the other hand, at iowe'r
latitude basins, such as the Amazonas Basin, and the American Midcontinent basins, located at the 'I‘erhian._subFroph
cal/tropical realm, and the warmer palacoclimate allowed the development of these microfloras, since Namurian times.
With the Gondwana continental migration/rotation northward during the Stephanian/Eacly Permian, the southern basins,
such as the Parand Basin, had achieved lower latitudes and, consequently, warmer palacoclimates, which allowed the
southward palacofloristic migration.

This diachronic appearence of the group Disaccites Striatiti, due to palacoclimatic factors, as suggested here, enhances
the necessity of 2 deep reassessment of the reliability, as chronostratigraphic markers, in generic or even specific level.

NEVES R, McLEAN D.
Deprrtment of Earth Sciences, University of Sheffield, Mappin Street, Shefficld, UK

210 TAENIATE POLLEN IN THE BRITISH WESTPHALIAN AND THEIR STRATIGRAPHI-
* CAL SIGNIFICANCE

Silesian disaccate pollen grains of the Infraturma STRIATITI Pant 1954 are described from three horizons in the
Wesiphalian of England and Scotland, Westphalian D miospore assemblages from mainly clastic sediments of m:
Newcantle Group in North Staffordshire are associated with common striatitid potlen atributed to the genera Complexis-
perites Jizba, Lunatisporites Leschik, Protohaploxypinus Samoilovich and Striatoabeites Zoricheva and Sedova.

Complexisporites and Protohaploxypinus species are also well represented in early Bolsovian grey coal measures of
the Canonbic Coalfictd, Dumfriesshire, Scotland. .

The third horizon containing striate disaccate pollen is cored mudstones of the Vanderbeckei Marine Band (basal
Duckmantian) from the U.K. sector of the Southern North Sea Carboniferous Basin. i

Occeurring at all three horizons is a complex of monosaccate Potonicisporites pollen grains in wh.icl:n the corpus is
thickened proximally by verrucose elements. Alignment of the verrucae frequently results in a distinctive linear pattern of
"psewdn-tacniag”,

The stratigraphical, evolutionary and climatic significance of these oecurrences will be discussed in the framework of
sediment sequences and palacogeography.

OLTWKIEWICZ-MIKLASINSKA M.
Polish Academy of Sciences, Instinzie of Geological Sciences, Krakéw, Poland

216 THE OCCURENCE OF REWORKED MIOSPORES IN DEPOSITS OF THE UPPER SILE-

SIAN SANDSTONE SERIES AN} MUDSTONE SERIES IN THE AREA OF JAWORZNG
(UPPER SILESIAN COAL BASIN)

Palynological assembiages from two boreholes Jaworzno 2729 and Jaworzno 5109, representing miospare #.-.
Stenozonotriletes triangulus - Rotaspera knoxi (YK), Triquitrites sinani - Cirratriradites saturni (S5) and Micrarellr.uh,.
tisporites robilis - Florinites juntor (NJ) contain older miospore species of carly Namurian age belonging 1o the zener,
Rotaspora, Tripartites and Schulzospora, and single specimens of Diatomozonotriletes cervicornutus, 0. rarus, B, wherty,
Triquitrites trivalvis, Grandispora spirosa, Krauselisporites echinatus, Spinozenotriletes uncatus and acritarch Tetrapen:
na horologia .

These redeposited assemblages have been found in coarse clastic sediments in Jaworzno 2729 borehole and In desr
of Upper Silesian Sandstone Series and Mudstone Series from both boreholes,

The occurence of redeposited material implies that in this part of Upper Silesian Coat Basin the outcrops of Lr ..,
Namurian deposits have existed since Amnsbergian,

SAPUNOV V.B.!, MAKAROVA LR.2

! Centre for Ecological Safety, St.Petersburg, Russia
? VNIGRI, St.Petersburg, Russia

263 ESSAY ON REAL NUMBER OF PREHISTORIC PLANT SPECIES ON THE BASE OF
* PALINOLOGICAL DATA

The new approach reconstructing the staff of Carboniferous and Permian vegetation by palynology data is proposed.
This approach may be applied for the analysis of flora from different geologic periods. This approach includes mathematie
model simulating the dependence of probability of the conservation of selection of miospores on geologic age.

It must be noted that in modern deposits of lakes the taxonomic staff of palynospectra reflects less than 10% of specific
staff of plants.

The reconstruction of Paleozoic vegetation on palynologic data has a large defect, because the format morphologic
classification of miospores is used. This classification does not take in account 2 facts:

- the inconstancy of miospores within species;
- the phenomenon of convergence.

The new approach is based on ideas of Krenke (1935), Vavilov (1967), Meyen(1977). From the aforesaid authours it
must be noted that taxon is characterized not only by some definite attributes, but also by the jaw of distribution of these
attributes. The variation of quantitative characteristics has the appointed bound for any species (Chercpanov, 1985;
Sapunov, 1985).

The knowledge about the scope inconstancy of the modemn pollen and spores makes us to suppose the scope inconstancy
of the related taxons in the Paleozoic,

Here are some features of cur approach:

1. The starting volume of miospores selection is counted up.

2. The taxon is defined by the spectrum of attributes and by the law of distribution of quantitative characteristics.

The claboration of Morphologic Conception of Species and the analysis of morphologic variety of miospores of
Carboniferous-Parmian makes it possible:

- to formalise the procedure of systematic description of miospores:

« to appreciate the amount of fossil taxons of plants;

« 1o present the general plan of the development stages of specia;

- to discern the periods of genetic instability in the history of the Earth.




OWENS B.!, TURNER N.!, ZHU HUAICHENG?
! British Geelogical Survey, Keyworth, Nattingham, England
Nanjing [nstitute of Geology, Palaeontalogy, Academia Sinica, Nanjing, People's Republic of China

220 PALYNOSTRATIGRAPHY OF THE PENDLEIAN-ARNSBERGIAN BOUNDARY IN MIRK
* FELL GILL, NORTH YORKSHIRE, ENGLAND

The proposed boundary stratotype section for the Pendleian-Arnsbergian boundary, located at $lieve Anierin in Ireland
contains the diagnostic ammonoid but the sediments are thermally too mature to permit the recovery of palynomorphe, »,
prospective parastratotype for the stage boundary has been investigated in Mirk Fell Gill, North Yorkshire, Enylanng
Hudson({1941) has previously reported the presence of the diagnostic ammonoid Cravenoceras cowlingense from the M; r
Fell Ironstones together with other ammeonoids, brachiopodos and corals. Varker(1971) has reported on conodont fayg.
from the section.

A detailed patynological investigation involving a suite of 24 samples collected at regular intervals through the |74 «
sequence of the Mirk Fell Ironstone, Mirk Fell Shales, Kettlepot Gannister and Tan Hill Coal is reported. The stage beundy,
has been equated by Owens ez al. 1977 and Clayton eraf 1977 with the boundary between the Bellispores Ritidus Bty .
latisporites carnosus {NC) and Stenozonotriletes triangulus-Rotaspora knoxi (TK) palynological zones. The resulr, -
study confirm the general ends in miospore distribution but for the first time precise records relative to the position -.f
key ammonoid horizon facifitate minor emendations to the previously reperted stratigraphical ranges.

",

.
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1 Bolseira INFCT (Juntz Nacionalde Investigacae Clentifica ¢ Teenologica)
2 Mineralogia ¢ Geologia, Facuidade de Ciencias da Universidade do Porto, Praca Gomez Texeira, Porto, Portugal
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227 PALYNOSTRATIGRAPHY OF THE DEVONIAN-CARBONIFEROUS SUCCESSION OF
© SWPORTUGAL: PRELIMINERY RESULTS

Preliminary results of a palynological investigation in SW Portugal suggest that the Upper Devonian « Carboniferous
miospore succession is very similar to that further north in Western Europe.The Devonian - Carboniferous stratigraphic
succession in the W sector of the South Portuguese Zone, Portugal comprises, in ascending order; the Tercenas Formation,
the Carrapateira Group and the Baixo Alentejo Flysch Group. The Tercenas Formation comprises dark marine shales with
interbedded shin tempestites which are overlain by a 10m thick intertidal sandstone body. Rare clymenids, brachiopods and
corals suggest a Jate Famennian to carly Tournaisian age for this units. The base of the sandstone member comesponds to
theboundary between the Retispora lepidophyta - Verrucasisporites nitidus (LN) Miospore Biozone and the Vallatisporites
verrucosus -Retusotriletes incohatus (V1) Miospore Biozone and is approximately coincident with the Devonian ~Carbo-
niferous boundary. The Carrapateira coincident with the Devonian - Carboniferous boundary. The Carrapateira Group
comprises, in ascending order, the Bordalete Formation, the Murracao Formation and the Quebradas Formation. The
Bordalete Formation is dominated by dark pyritic marine shales with charakteristic interbedded calcisiltitic nodules and
lenticules. Rare goniatites and trilobites in the nodules indicate a Middle to Ugper Tournaisian age. Miospore assemblages
recovered from the Bordalete Formation are assigned to the Vallatisporites verrucosus - Retusotriletes incokatus v,
Spelacatriletes pretiosus - Raistrickia clavata (PC) and Schopfites claviger - Auroraspora macra {CM) biozones. The
Murracao Formation consists of marly shales and dolomitic limestones which pass transitionally upwards into interbedded
timestones and dark pyritic shales with sbundant corals, crinoids, goniatites and trilobites of lower Visean - lower Namurian
age. Miospore assemblages from this formation are assigned to the Lycospora pusilla (Pu), Raistrickia nigra - Triguitrites
marginatus (NM) and Tripartites vetustus - Rotaspora fracta (VE) biozones. The Quebradas Formation consists of pyritic
black shales with intercalations of detrital limestones; goniatites indicate a Namutian age. Miospore assemblages from this
unit have so far been assigned %o only one of the Western European zones, the Raistrickia fulve - Reticulatisporites
reticutatus (FR) Biozone. The highest unit in the Baixe Alentejo Flysch Group is the Brejeira Formation, a southwestward
prograding turbidite succession which has provided rare goniatites of middle Namurian to lower Westphalian age. In the
northeastern area miospore assemblages are similar to those from the Quebradas Formation (FR Biozone). Further
southwest, miospore assemblages are progressively assigned to the Triguitrites sinani - Cirratriradites saturni ($8) and
Rediizonates aligerens (Ra) Biozones around the Bordeira and Aljezur Anticfines, and to the Microreticulatisporites nobills
- Florinites junior (NY), Torispora securis - T, taevigata (ST) and Thymospora obscura « T, thiessenii (OT) Biozones
gdicaﬁng also that in the south the succession extends upwards into the uppermost part of Westphalian C or Westphalian

RILEY N., TURNER N.
British Geelogical Survey, Keyworth, Nottingham, UK

THE CORRELATION OF MID-WESTPHALIAN MARINE BANDS BETWEEN THE CEN-
247. TRAL APPALACHIAN BASIN (USA) AND THE UNITED KINGDOM

By comparison of ammonoid, cenodont and palynological datx from the mid-\_&’ﬁtphalian sugcessions of_%he Central
Appalachian Basin (USA) and the United Kingdom it is possible 1o comrelate marine band§ (maxlmgrn ﬂoodmg events).
Thus, the Betsic Shale and Magoffin Member of Kentucky cormrelates with the Vanderbeckei anr_] Aegiranum marine l?ands
of the UK, marking the bases of the Duckmantian (Westphalian B) and Boisovian (Westphalian C) stages respectively.
Between these horizons there are six marine incursions into the Appalachian and UK sequences, althoug.h in thg UK, two
of these are represented only by black shales with estheriids. Precise correlation of the overlying Bolsovian marine bands
is less clear, however it is likely that the Kilgore Flint Member of Kentucky is the Cambriense Marine Band, which is the
youngest recognised Westphalian marine incursion in the UK.

TRZEPIERCZYNSKA A.
Polish Geological Institute, Upper Silesian Branch, Sosnowiec, Poland

PALYNOSTRATIGRAPHY OF THE UPPER CARBONIFEROUS SEDIMENTS IN SOME
289. BOREHOLES FROM THE SOUTH-EASTERN PART OF THE INTRA-SUDETIC DEPRESS-
ION

Results of miospore investigations of the Upper Carboniferons in 5 borcholes from the south-castern part of the
Intra-Sudetic Depression are presented. . . .

The disptay will show the stratigraphic succesion of miospore assemblages achieved in the strata the best palynologicaily
decumented and microscopic slides with the index and characteristic miospores. )

Microflora was separated from the barren core sections of the Podlesic IG 1, Kolno IG 1, Mitkéw IG 1. Koszyn IG 1,
Scinawka Din. IG 1 boreholes, ) ) ‘

The distinguished miospore assemblages made three stratigraphic complexes of the Upper Carboniferous possible to
be identified.

(1) Lower Namurian A

(2) Lower Westphalian (WA}

(3) Stephanian . . ) .

The upper bourdary of the Lower Namurian A stratigraphic complex is well palynologlcallyl documented. _

The Lower Namurian miospore assemblages mainly composed of species of short (.Uppcr Ylse;m B L_owcr_ Namur{an)
stratigraphic range: Rotaspora knoxi, R fracta, Acanthotriletes castanea, Pustulatisporites pa'lpxllosux, Tr‘rpamtes astricus
T.annosus, T.pseudpianthing, T.incudis, T.scissus, T.rugosus, Triqultr:‘rcs.marginarus, Walizispora planiangulata, Spino-
zonotriletes uncatus that most of them decline in the upper part of Namurian A. ) .

The Lower Westphalian (WA) stratigraphic complex is palynologically t.:haractcnz_ec! by t?xe cowexistance level of a
large group of namurian-westphalian miospores and index species of Westphalian A: Smf:r:sp?rrresasperanu. S.concav_us.
Dictyotriletes bireticulatus, Raistrickia aculeata, R protensa, R.superba, R fulva, Alatisporites pustulatus, Endosporites
zonalis, Florinites junior, F.antiquus, F.visendus, Lophorriletes granoomnatus. ) )

Biostratigraphic correlation of the assigned complexes confirms the identity of palynostratigraphic events on the border
line between the Lowermost Namurian and the Lower Westphalian (WA} a::scmblagcs. ]

Palynostratigraphic succesion of miospore specics observed in the adjoining stratigraphic complexes shows a tendency
10 rejuvenation. ] o _

Lack of characteristic visean-namurian miospore species simultaneously with the appearance of species with optimum
i Lower Westphalian (WA) suggests the cxistance of stratigrapbic gap covering Upper Namurian (NB-NC).



TRZEPIERCZYNSKA A.
Polish Geological Institute, Upper Silesian Branch, Sesnowiec, Poland

290 NEW LOCALITY OF THE UPPER PERMIAN MICROFLORA IN THE MARGIN OF THE
* UPPER SILESIA COAL BASIN

Recent patynological data achieved in three boreholes from Tarnowskie Géry and Bolestaw basins suggest the Upper
Permian age of the investigated deposits (S.Dybova-Fachowicz, H.Kiersnowski, A Trzepierczysdiska, 1991).

The distinguished miospore assemblages with the predominated index and characteristic species of Disaceate pollen
grains: Lueckisporites virkkiae, Gardenasporites oberrauchii, G.leonardii, Strotersporites wilsoni, S.richteri, Vestigis-
porites metharis, V.balmei, Limitisporites moersensis, Jugasporites delasaucet, Lebachia pinniformis et all., determine and
confirm the Upper Permian age of the sediments in question.

TURNAUE.!, AVCHIMOVITCH V.12, BYVSCHEVA T.V.3, CARSON B4, CLAYTON G.5, OWENS B.S
! Institute of Geological Sciences, Krakéw, Poland
29 Albert Mansions, London, UK
3 Moskva, Russia
4 Geology Department, Trinity College, Dublin 2, Ireland
5 pine
§ British Geological Survey, Keyworth, Nottingham, UK

292 THE FIRST APPEARANCE IN EUROPE OF LYCOSPORA PUSILLA (IBRAHIM) SOMERS
* AND ITS RELATIONSHIP TO THE TOURNAISIAN/VISEAN BOUNDARY

Lycospora pusitla (Tbrahim) Somers is either an index species or a characteristic taxon of miospore biozones throughout
Europe. Its first appearance is clearly close to the Tornaisian/Visean boundary but a precise correlation has not yet been
established. Tn the British Isles, the first appearance of Lycospora pusilla in assemblages already containing Anaplanis-
porites baccatus, Colatisporites multisetus, Prolycospora claytonii, Schopfites elaviger and S. delicatus defines the base
of the Lyeospora pusilia (Pu) Biozone. The situation is similar in Riigen (North Germany), Western Pomerania (nortwest
Poland) and the Pripyat Depression (Belorus) where the first appearance of L. pusilia in assemblages containing C.
multisetus, F. claytonii, 5. claviger and S, delicarus has also been used to define the Lycospora pusilla (Pu) biozones. In
all these regions the L. pusilla Biozones are, in effect, interval zones. In the Volga - Urals regions (Russiz), the zonal concept
employed is markedly different and the bases of the Dinantian miospore biozones are based primarily on relative abundance
of "characteristic taxa”. L. pusilla is one of the index species of the Lycospora pusilla - Menilospora culta (PC) Biozone
within which it occurs in large numbers in association with A, baccatus, C. multisetus, P. claytonii and 8. delicatus, but
also with diverse ¢ingulate spore genera including Si triletes, D porites, Monilospora and Vallatisporites.
However, it is not clear whether the first appearance of L. pusilla coincides with the base of this zone. Independent faunal
control is sparse but is consistent with the first appearance of L. pusilla being synchronous throughout Europe {with the
possible exception of the Volga - Urals regions) and close 10 the Tournaisian / Visean boundary.

UTTING 1. ESALLOVA N.2, GRIGORIEY M.2 9
;Gco}agit.a. =v of Canada, Calgary, Canada
3 Kazan Lr.:. v, Kazan, Russis
VHOkear.zoJoziva, St. Petersburg, Russia

295, PALYNOSTRATIGRAPHIC CORRELATION OF UPPER PERMIAN ROCKS OF THE CA-
NADIAN ARCTIC, SOUTHERN BARENTS SEA AND VOLGA/URALS, RUSSIA

Correlation «f Permian rocks throughout the world is based partly on comparisons with stratotype sections located in
and faear thc Urals. Russia. Lower Permian stages are well defined by their abundant marine faunas (Asselian, Sakmarian
a{ld A.mnskwm‘ but more problematical are the partially marine younger stages with their sparse marine faunas (Kungurian,
Ufimian and Kazanian) and the essentiatly non-marine Tatarian Stage.

(_Jf opns:df:rahlc importance 1o the Permian of North America is the correlation of the stratotypes of the Wordian and
Capitanian stages of Texas {Guadalupian) with the Kazanian stratotype of Russia. This correlation, which has been proposed
by anumber «of workers, is tentative because, although the dominantly carbonate Guadalupian stratotypes contain a rich,
diverse faunz of conodonts, brachiopods, fusulinaceans and ammonoids, the Kazanian stratotype has only a sparse marine
fauna of brachitpods and bivalves and a non-marine fauna of bivalves, ostracods, and conchostracans.

Palynostratigraphic correlation between the Wordian, Capitanian and Kazanian stratotypes is not possible because
palynomomhs have yet 10 be found in the Texan localities, although abundant well preserved pollen and spores occur in
the Kazanian Detailed palynological information is available, however, from rocks dated as Wordian (Trold Fiord
Formation) by ammonoids, brachiopods and conodonts in the Sverdrup basin of the Canadian Arctic, The Trold Fiord
assembiages are very different from those of the Kazanian stratotype. The reasons for these differences, if the rocks are
time equivalent, could be related to numerous factors including differences in floral province, paleoclimate, paleolatitude,
and facies. More similar to the Canadian material are assemblages from rocks of Kazanian/Tatarian age (based on bivalves
and brachiopesds from the subsurface of Kolguyev Isiand, southern Barents Sea.

WOOD G.D., EAMES L.E.
Amoco Production Company, Houston, USA

PHYTOGEOGRAPHIC AND BIOSTRATIGRAPHIC IMPLICATIONS OF MIDDLE MIS-
311. SISSIPPIAN (OSAGEAN-MERAMECIAN) PALYNOMORPHS FROM THE MID-CONTI-
NENT UNITED STATES

The geographic and stratigraphic distribution of palynomorphs in the Middle Mississippian of the United States is not
well documented. Well preserved assemblages have been recovered from a surface exposure from Ilfinois and two coreholes
from Indiana. Sample analyzed are from the following thres locations; 1, Type Section of the Warsaw Shale, Hancock Co.,
linois; 2, Borden Group (undifferentiated) - New Providence Shale, Indiana Survey Drill Hole 328, Fountain Co.. Indiana;
and 3, Borden Group {undifferentiated) - New Providence Shale, Indiana Survey Drill Hole 331, Warren Co., Indiana.

The assemblage is dominated by new taxa. Most can be assigned te the following genera: Apiculatisporis, Auroraspora,
Cirratriradites, Crassispora, Cyclogranisporites, Densosporites, Discernisporites, Duvernaysphaera, Grandispora, Gra-
nulatisporites, Grumosisporites, Lophozorotriletes, Neoraistrickia, Punctatisporites, Radiizenates, Raistrickia, Retuso-
triletes, Spelaeotriletes, Unellium, Vallatisporites and Verrucosisporites. The assemblage cannot be directly compared to
the spore zones (PC, CM, and PU) of western Europe suggesting phytogeographic diversification between the two regions.
The assemblage is pre-Lycospora and contains Vallatisporites/Radiizonates types not assignable to the older (e.g.
Kinderhookian) part of the geological column. The assemblage, with few exceptions, also differs from that deseribed from
the lowest Borden Group of Kentucky. This can be explained by possible reworking of Kinderhookian palynomorphs into
the lower Borden formation (e.g.. the Devonian forms Ancyrospora spp.. Mystricosporites spp., Retispora lepidophyia,
Quisquilites buckhornensis are presentin the Indiana Borden Group samples) or that diachronism exists between the Borden
deltaic sediments of southeast Kentucky and west-central Indiana.
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PALYNO/CHRONOSTRATIGRAPHIC CORRELATIONS
OF EARLY PENNSYLVANIAN STRATA IN
SOUTHWESTERN INDIANA, U.S.A.

Donald W. Engelhardt’ and Lloyd C. Furer®

'Earth Sciences and Resources Institute, University of South
Caroling, Columbia, South Carolina 29208, 17.5.4.
’Indiana Geological Survey, Bloomingten, Indiana, U.8.A,

Well-preserved and abundant miospores were recovered
and identified from samples in five core holes and five
outcrups from the Mansfield Formution of the Peansylvanian
Morrowan Series in southwestern Indiana, The samples are
from Daviess and Martin Counties, Indiana, in the eastern
portion of the Iilincis Basin. The palynomorphs aid in the
correlation and age differentintion of the Pennsylvanian
rocks below the Desmoinesian cyclothems. The palynofloras
are comparable to those reported from the Caseyville and
Kilbourn Formations of fowa and the Caseyville and Abbott
rocks in Tliineis. These formations are considered to be
Merrowan and Atokan by Rava and Peppers. The
stratigraphic ranges of some of the taxa are modified by this
study. For example, Anafoveosporites avcinii extends higher
in the Atokan age sediments than previously reparted,

Guennel used the term Pottsville Series for his studies on
the Mansfield and Brazil Fermations in indiana. He did not
utilize the standard Midcontinent Pennsylvanian
chranostratigraphic nomenclature for differentiating the
Morrowan and Atokan, which ranges in age from Namurian
C to Westphalian B in the Burcpean stages. The top of the
Morrowan (Westphalian A) has been interpreted by Ravan
and Peppers as marked by the extinetion of Schulzosporg
rarz. Another miospore that became extinet at this time is
BRediizonates striatus. Both of these taxa are present in the
deepest shale at 277.2.290' in core hole 27-K£2 in Daviess
County, We would place the Morrowar/Atokan boundary
above this shale near the position of the Pinnick Coal
Member of the Mansfield Formation. Several species of
Densosporites, rare Lycospora noctuinz and commen
Lycospora peliucide are present slong with many taxa
reported from the Caseyville Formation. Peppers placas the
Morrowan/Atokan boundary just above the St, Meinrad coal
in Indiana. The Atokan is characterized by the miospores
Vestispora  pseudoreticulats, V. fenestrata, frequent
Endosporites  globiformis, consistent occurfences of
Dictyotriletes bireticulstus, and the firat occurrences of
Triquitrites sculptilus, Rediizonates difformis and
Renisporites confossus. A large number of miospore species
reported from the Abbott and Kilbowrn Formations of Illinois
and lowa are present in the shale samples analyzed.

Oil droplets, petrolic flarment bodies, are present in
several of the shale sampies. The thermal alteration index
(TAI) is 4/4+ with an interpreted Ko of 0.6, This weould place
the organic material at early pesk oil generation. The
Penasylvanian sediments in this area must have been buried
much deeper than at the present time to have this Jegree of
thermal alteration.

The palynclogic correlations coincide with extensive
chronostratigraphic geophysical log correlations in
southwestern Indiana which establishes a tie between the
outcrop type sections and the subsurface. The time lines
developed by integrating the palynological and geophysical
data on the cross sections in Daviess and Martin Counties
supports 2 northerly transgression onlap model for
Mansfield Formation deposition. (Poster)

MIOSPORES AND CONOQDONTS FROM THE DEVONIAN
STRATA OF THE WESTERN PART OF THE MICHICGAN
BASIN

Curtis R. Klug

Department of Geology, University of Iowa, lowa City, Jowa
52242, U.8.A.

The westernmost extent af Devondan strata of the
Mickigan Basir is represented by a narrow porth-south
trending belt in southeastern Wisconsin, Recent
construction of deep sewer tunnels in Milwaukee has mads
available cores through most of the Devonian section.
Devonian strata in Wisconsin have been aszigned to four

formatiens. These are, in ascending srder, the Lake Church,
Thiensville, Milwaukse, and Antrim Formations. The
Antrim does not otewr in surface outcrop, nor was it present
in the available cores, ang will net be considered herein.
Dolostone is the deminant lithology of the lower three
formations, although shales and argillacecus dolostones are
commeon in the upper part. Interpreted depositional
environments range from open marine to restricted peritidal,
Samples from the cores, as well as from surface exposures,
have been simultaneously processed for miospores and
conodonts. Conodents have been recovered from much of the
section, and suggest a range in age from Late Eifelian
(kockeliznus Zone) to Late Givetian or possibly earliest
Frasnian {norrisi Zone). Although mijospores are present
throughout the section, this is the first report of their
cceurrence in the Wisconsin Devonian, The miospores tend
to be abundant, diverse, and well-preserved, and occur both
in direct assaciation with conodonts and in strata barrexn of
conodonts, In general, the micspore Aoras appear to agree
with the conodont-based age determipations. A possible

exception 10 this is in the Thiensville Formation where a
limited conedent fauna suggests an age no older than
Givetian, Miospores from these samples, however, suggest
that these strata may be Eifelian in age. Many of the
taiospore taxa appear to he endemic to the Mideontinent
Region of North Ameriza. For example, some forms, such as
Dibrachosporites nodosus, encountered in the Thiensville and
Lake Church Formations, have elsewhere only been reperted
from the Wapsipinizon Group of lowa and Dlinois, Although
these forms may be of limited biostratigraphic value outside
of this area, some appear to have potential biostratigraphic
utility within the Mideontinent region.

NON-MARINE ALGAL CYSTS FROM LOWER
PALEOZOIC PARALIC ROCKS

Paul K. Strather

Department of Geology & Geophysics, Boston College
Weston Observatory, Weston, Massachusetts 02193, U.8.A

Some of the best-preserved Silurian and older
assemblages of non-marine palynomorphs occur in
mudstones interbedded with sandstenes rich in trace fossils,
These sequences, with abundant Cruziona and Rusophycus,
can be quite depauperate in normal marine body fossils. But
the same units have the potential te preserve a diverse
palynoflora, as has been demnonsirated for the Siluman
Tuscarora Formation of Pennsylvania and the Middle
Ordovician Hanadir Shale in Saudi Arabia, In these rocks,
the cryptospores recovered represent convineing evidence of
the presence of land-dwelling plants that had evolved beyond
an algal grade.

The recent discovery of membrane-enclosed cells and cell
clusters from the Middle Cambrian Bright Anget Shale in
Arizona opens up the possibility that fresh-water algae may
bave contributed significantly to the "leiosphare" fraction
that typically dominates shallow marine palynological
assemblages in the lower Paleozoic. These presumed algal
cysts are guite unlike the typical marine acritarchs which
would normally oscur in reduced fne-graired siliciclastics
from this period. Morphologically, this fossil assembiage is
tomparable to the population-level variation that seevrs
when the extant freshwater alga, Obieystis lacustris (?) is
transported into brackish water, forming Terradeon-like
morphologies, ’

Pre-Devenian deposits that have preserved terrestrial
organic remsains are exceedingly rare. The palynologics)
assemblage from the Bright Angel Shale, while remaining
problematic, quite probably represents a rare glimpse into
the fossil remaing of freshwater, hence "terrestrial®,
orgazisms from the Middle Cambrian, The enclesing
membranes of resistant organic composition whick
characterize these fossils seem to be a trait that carries aver
to early embryophytic cryptospores occurring in the
Ordovician,




IMPLICATION OF THE DISCOVERY OF REWORKED
AND [N SITU LATE PALEQZOIC AND TRIASSIC
PALYNOMORPHS ON THE EVOLUTION OF SIRT BASIN,
LIBYA

Bindra Thusu

Exploration Division, Arabian Gulf Ol Company, P.O Box
263, Binghazt, Libys, G.S.P.AJ.

The origin and age relationships of the Paleozoic and
continental Mesozoic sediments in the Sirt Basin have

remained ohecure due to 2 searcity of fessils. Palynological
exammination of sediments from the eastern flank of the
Kalash Trough, Sarir “C' Main Trough acd western Abd
Attifel Graben in the southeast Sirt Basin has revealed the

presence of reworked mavine and non-marine Late Paleczoic .

palynomorphs in Mesozoic sediments. In situ and reworked
palynomorphs are also recognized in the Waddin Shelf and
Tagrifet Trough in the western Sirt Basin. The discovery of
these palynomarphs is evidence of sedimentation during the
Late Paleozoic spreading across the intra-cratonie basin of
North Afriea, Furthermore, the recently reported (El-Arnauti
et ol, 1985) discovery of well-preserved Triassic
palynemorphs in lacusizine-lagoonal shales within the Amsl
Formation (formerly Cambro/Ordovician) in Halash Trough
extends the Early Mesozoic sedimentation to Triassic times
in the Sirt Basin.

Available biostratigraphis data permit the prediction of
Silurian/Devenian and Early Carboniferous sediments
preserved in grabens created by the Hercynian Orogeny. The
presence of Late Carboniferous-Permian voleanoclastics and
Triassic sedimenmts represents the first Hercynian
sedimentary SI1 of proto-Sirt Basin grabens.

These findings conflies with those of Bonnefous (1972} and
Massa and Delart (1984), who postulated non-depesition of
seciments in Sirt Basin from the Ordovician to the Jurassie,
bt are in agreement with Hea (1969) who predicted, on
regional geological evidence, that the continental Mesozoic
in the southern Sirt Basin may contain basal beds ranging
in age from Palegzoie to Early Cretaceous. The existence of
additional sedimentary sequences hitherto thought ta be
missing should be taken into consideration for future
hydrocarbon exploration in Sivt Basin,

CHRONOSTRATIGRAPHIC CORRELATION OF THE
MISSISSIPRIAN BORDEN GROUP OF THE NORTEERN
ILLINOIS BASIN

Gaordon D. Wood?, Leonard E. Eames® and Lloyd C. Furer®

*Amoce Production Company, B.Q. Box 3092, Houston, Texas
77258-85092, U.S.A

Indiana Geological Survey, 611 North Walnut Grove,
Bloomington, Indians 47408, U.S.A.

The geographic and siwratigraphic distribution of
palynomorphs within the Early to “Middle” Mississippian of
the United States is not well documented. Well-preserved
assemblages from this interval have been recovered from a
surface exposure in Illimeis and from two corcholes in
Indiana. Samples analyzed zre fram the following three
Ioeations in the northern lllinois Basin: 1, type section of the
Warsaw Shale, Hancock County, llinois; 2, Borden Group
(undifferentiated) Indiana Geological Survey Drill Hole 328,
Fountain County, Indiana: and 3, Borden Group
(undifferentinted} Indiana Geological Survey Drill Hole 381,
Warrea County, Indizna

The sssexmblage is dominated by new species. Many can
be assigned to the following general Apiculetisporis,
Auroraspora, Cirratriredites, Crassispora,
Cyclogranisporites, Denscporites, Discernisporites,
Duvernaysphaere, Grandispore, Granulatisperites,
Grumosisporttes, Lophozonotriletes, Neoraistrickia,
Punttatisporites, Radiizonates, Raistrickia, Retusotriletes,
Spelaeotriletes, Unellium, Vallatisporites and
Verrucosisporites. ‘The assemblage cannot be directly
compared to the spore zones (PC, CM, and PU) of wastern
BEurope, suggesting phytogeographic diversification between
the two regions. The microfiove is pre-Lycospera and
contains Vallatisporites/ Rodiizenates types not assignable
to the clder (e.g., Kinderhotkian) part of the geological
column. These data suggest that an unconformity may exdst
in Fountain County where the Rockford Limestone may be
the only Kinderhookisn present above the Late Devenian
New Albany Shale. Geophysical logs have been integreted
with palynologieal data to subdivide the Borden Group into
time intervals and to corvelate them to the limestone
formations (Le., Chotean, Burlington, Keokuk ané Ullin
Limestanes) of the Buriingron-Keokulk sheif of west central
Tllinois. ‘This chronostratigraphic correlation will allow
paleogecgraphic wmapping of time intervals within the
Borden Group.

Bandstone is prevalent in the lower half of the Borden
Group from Fountain County, west central Indiana to Coles
County, east central Hlinois. Siltstone dominates the Borden
from Coles County to Fayette County, of central Iltinois. The
siltstone rmost licely interfingers across Montgomery County,
Tllinois with carbonates which become abundant in
Macoupin County, west central Illingis, Futare work will
extend this analysis to the southern part of the Niinois Basin
where it should be useful in delineating potentiaily

productive reservoir hydrocarbon facies in the Warsaw
Shale, which is time equivalent to the upper Borden of west
central Indiana. (Poster)

PHYTOGEQGRAPHIC SIGNIFICANCE OF PCLLEN AND
SPORES FROM FUYANG BASIN COALS, ANHUL
PROVINCE, PEOPLE'S REPUBLIC OF CHINA

Gordon D, Woed® and Quyang She?

‘Amoce Preduction Company, P. Q. Box 3082, Houston,
Texas 77253-3092, 11.8.A.

Wanjing Institute of Geslogy and Palzeontology Academin
Sinica, Chi Ming Ssu, Nanjing, People's Republic of China

Core samples from two wells of the Fuyang Basin have
vielded an extremely well preserved and diverse assemblage
of poller: and spores, The assersblage includes Anticapellis
tornatilis, Apiculatisporites spinulistratus, Bactrosporites
shaoshanensis, Calemospora sterosa, Crassispora kosanker,
C. orientalis, Densosperites muricatus, Dictyotriletes
reticulocingulum, Faleisporites nuthollensis, Florinites
flerinii, F. medigpudens, Gravisporites shanziensis,
Gulisporites cochlenrts, G. laevigatus, Kepingispora ornatus,
Lophozonotriletes yonshouensis, Macrotorispore gigantea, M.
media, Perocanidespora clatrate, Pityosporites tongshanii,
Platysaccus insignis, Rodiizonaies solarts, Raistrickia sp.,
Schizgelsporites  microrugosus, Schopfipollenites sp.,
Shanxispora  c¢ephalata,  Strictopodocarpites  fusus,
Striatosporites  irregullaris,  Striolatospers  mojor,
Suleatigporites cvatus, Torispore acanthus, T, attenuatus, T\
hunanensis, T, incisus, T securis, T, sinensis, T, rribullotus
and Vesiculatisporites meristus.

The section penetrated by these wells are assignable to,
pldest to youngest, the Shanxi and Shihezi formations.
Certain aspects of the microfiora are very similar to
assemblages that dominate the Upper Carbeniferous
(Westphalian.-Stephanian) of the Euramerica loral provinee.
These include Macrotorispore, Torispore, Radiizonotes and
Triquitrites which becore extinct or exhibit a marked
decline at the Carboniferous-Permian boundary in
Buramerica. The presence of these taxa in the Permian-

.Cathaysian floral realm indicates that conditions in the

Seuth China plate were tropical-subtropical. During the
Permian this region acted as a refugium for the parent
plants. This supperts palesgeogaphic information that
suggests the South China Plate has moved northward since
the Permian time, {(Poster)
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Special Issue
PALAEOZOIC PALYNOSTRATIGRAPHY OF THE KINGDOM OF SAUDI ARABIA
Results of a Jaint Study between

The Geologicat Research & Development Division,
Geological Department, Saudi Arabian Oil Company (Saudi Aramco)

and the
Commission Internationale de Microflore du Paleozoique (CIMP)
Praject Co-ordinators and Editors
B. Owens, K. Al-Tayyar, J.G.L.A. Van Der Eem, and $. Al-Hajri

irtroguction 1
Fareword 3
Geology and biostratigraphy of the Late Precambrian through Palacozoic sediments of Saudi Arabia

T.E. Stump, 5, Al-Hajri and J.6.L.A. Van der Eem 5
Qrdovictan acritarch assemblages from contral and northwestern Saudi Arabia

M. Jachowicz 1%
Biestratigraphy of the Ordovictan chitinozoa of northwestern Saudi Arabia

S. Al-Hajri 27
Stratigraphic and paleogeographical significance of Siturian acritarchs from Saudi Arabia

A, Le Hérisse, H. Al-Tayyar and H, van der Eem 49
Biostratigraphy end palacogeographic affinities of Early Silurian chitinozoans from central Saudi Arabia

F. Paris, J. Verniers, S, Al-Hzjri ang K. Al-Tayyar 75
Siturian and Lower Emsiar spores in Saudi Arabla

P. Steemans 9%
Late Lower and Middie Devonian miospores from Saudi Arabia

S. Loboziak and M. Steeel 105
Carboniferous miospore and pellen assemblages from the Kingdom of Saudi Arabia

G. Clayton 115
Late Wastphalian palynomorphz from northern Saudi Arabia

B. Owens and N, Turner 125
The Silurian of Saudi Arabia: thermal maturity, burial bistory and geotectonic environment

J.E.A. Marshall 139

The Loeblich-Tappan Festschrift: in press
In Acritarch Newsletter 5, we announced the preparation of a Festschrift to honour Drs
Helen Tappan and Alfred R. Loeblich. This Festschrift is now complete. Reed Wicander

has finished the editorial work and the volume is now in press as a special volume of the
Review of Palacobotany and Palynology. Xt includes the following papers:

Cornell, W.C. Preliminary report of dinoflagellate cysts from the Buda Limestone
(Cenomanian), Cerro de Cristo Rey, Dona Ana County, New
Mexico, U.S.A.

Damassa, S.P. Evittosphaerula paratabulata Manum 1979 and Chaenosphaerula
magnifica n.gen., 0. sp. from deep sea drilling project site 338,
Norwegian Sea.

Le Hérissé, A., Gourvennec R., & Wicander, R,

Biogeography of Late Silwrian and Early Devonian acritarchs and
prasinophytes.

Miller, M.A., Flayford, G., & Le Hérissé, A.
Clypeolus, a new acritarch genus from the Ordovician and Silurian.
Molyneux, 8$.G. & Leader, R.U.

Morphological variation in Coryphidium from the Arenig of
northwest England.

Ribecai, C. & Tongiorgi, M.

Lusatia dramatica, a distinctive new species from the Upper
Cambrian of Oland (Sweden).

Rubinstein, C.V. Tremadocian acritarchs from northwestern Argentna.

Servais, T. The Ordovician Arkonia-Striatotheca acritarch plexus.

Srivastava, S.K. Celi-wall morphology of a recent placoderm desmid species,
Straurastrum pingue, from Lake Worth Darmn, Tarrant County,
Texas, U.S.A.

Vavrdovd, M. Eagly Ordovician provincialism in acritarch distribution.

Wicander, R. & Wood, G.D.
The use of microphytoplankton and chitinozoans for interpreting
transgressive/regressive cycles in the Rapid Member of the Cedar
Valley Formation (Middle Devonian}, Iowa.

Wood, G.D. Intemmal structures in the acritarch Hoegklintia digitata.

Yin Lei-ming Acanthomorphic acritarchs from Middle-Upper Proterozoic shales
of the Ruyang Group, Shanxi, China.



Changes of address.

Dr Aicha ACHAR and Ester ASSELIN, Centra géoscientifique de Québec (INRS-Géoressources and GSC-
Québec), 2535 boulevard Laurier, CP 7500 Sainte-Foy (Québec) G1V 4C7, Canada.

Prof. Thamer K. AL-AMER, Department of Geology, College of Science, University of Baghdad, Jadiriyah,
Irag.

Jonathan BARTON, Simon Petroleum Technology, P.T. ROBERTSON UTAMAINDONESIA, Building 108C,
Cilandak Commercial Estate, Jakarta Seitan 12560, indonesia.

Dr. Valérie BAUDU-SUIRE, | rue de PAir du Temps, Nantes, F-44000, France.

Clinton B. FOSTER, Australian Geological Survey Organization, Geology and Geophysics, G.P.O. Box 378,
Canberra, Australia 2601.

Marion Grace PARSONS, Centre for Earth Resources Research, Department of Earth Sciences, Memorial
University of New Foundland, St Johr's, Newfoundland A1B 3X8, Canada

Dr. Syed M. RASUL, 32 Waltham Avenue, Kingsbury, London, NW9 98, UK.
New C.|.M.P. members:
Dr. H.M. AMIN, Department of Geology, University of Baghdad, lrag.

Dr. Andreas CLAUSING, Martin Luther University, Inst. fiir Geol. Wissensch., Domstrasse 5, D-06108 Halle
(Saale), Germany

David C. COLE, University of Southampton, Dept. of Geolegy, Highfield, Southampton SO17 184, UK
Michel MONTENAR), Geologisches Institut der Universitit, Albertstrasse23B, D-79104 Freiburg, Germany.
Simone MULLER, Geologisches Institut der Universitiit, Albertstrasse 238, D-79104 Freiburg, Germany.

T. PALACIOS, Universidad Extremadura, Facultad de Ciencias, Area de Paleontologia, E-06071 Badajoz,
Spain.

Dr. Karina SCHINDLER, Johannes Gutenberg-Universitit Mainz, Institut flir Geowissenschaften
(Patdontologie), D-55099 Mainz, Germany.

Russell STANCLIFFE, Imperial Oil Resources Ltd., 3535 Research Road NW, Calgary Alberta T2L 2K8,
Canada.

Mrs. Tina TALYZINA. Uppsala University, Institute of Earth Sciences, Micropaleontology, Norbyvigen 22,
8-75236 Uppsala, Sweden.

Dr. Volker WILDE, Forschungsinstitut Senckenberg, Senckenberganlage25, D-60325 Frankfurt, Germany.

AGENDA OF FUTURE PALYNOLOGICAL CONFERENCES, SYMPOSIA,
WORKSHOPS 1996:

9th INTERNATIONAL PALYNOLOGICAL CONGRESS, Houston, Texas (22-29
June 1996).

CIMP is sponsoring a half-day CIMP symposium on Palaeozoic palynology at the 9th
Intemnational Palynologic Congress to be held in Houston, Texas. I agreed to chair this
session and have sent a letter inviting CIMP members to participate in this symposium.
It is hoped that by hosting a symposium under the CIMP banner, we can increase
recognition of our organisation within the international palynological com-munity and let
people know about some of the exciting research being undertaken in the Palaeozoic
by our members. The papers can be on any aspect of Palaeozoic palynology and | am
hoping for a wide range of topics to be presented. The talks will be 15 minutes long with
5 minutes for questions (20 minutes total time). If you did not receive your letter of
invitation and would like to participate in our symposium, please send me the title of vour
talk as soon as possible as | have to let the Program Chairman know by December 1,
1995 how many will be in our symposium. Reed WICANDER

Contact: Sarah P Damassa, 3 Ridge Street, Winchester, MA 01890 USA or D.J. Nichols;
Fax :303-236-5690;E-mail: dnichols@greenwood.cr.usgs.gov

THIRD BALTIC STRATIGRAPHIC CONFERENCE, TALLINN, ESTONIA (8-11
October, 1996). The main topic will be high-resolution biostratigraphy and Baltic regional
stratigraphy. Two days excursion for study of early Palaeozoic outcrops around Tallinn,

Contact: Jaak NOLVAK, Correspondence Secretary, Institute of Geology, 7 Estonia Ave,
EE 0001, Tallinn, Estonia. Fax 372.6.312074, E-mail; jask@pzgeol.gi.ee

30TH INTERNATIONAL GEOLOGICAL CONGRESS, BEIING, CHINA, (4-14
August 1996). 30th IGC, P.Q. box 823, Beijing 100037, P.R. China.

Erratop CIMP

Di -

Mr. Yo-Xong Zhou
Dept. of Geol. and Geop
Texas A & M University
College Station

TX 77843-3115 USA
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C.LM.P. WORKING GROUPS AND SUBCOMMISSIONS

Vallatisporites Working Group
Contact person: Bernard Owens, British Geological Survey,
Keyworth, Nottinghamshire, NG12 5GG, UK,

"Lycospora™ First Occurrence Working Group
Contact person: Elzbieta Tumeau, Instytut Nauk Geologicznych,
Polska Akademia Nauk, UL Senacka 1/3, 31-002 Krakow, Poland.

Upper Devonian "Grandispora™ Working Group
Contact person: Ken Higgs, Department of Geology,
University College Cork, Cork, Iretand.

Reworked Palynomorphs Working Group
Contact person: Philippe Steemans, Lab. ass. de Paléontologie,
Université de Liége, 7 Place du Vingt-Adut, B-4000 Liége, Belgium

Acritarch Subcomrmission

Chairman: Stuart Molyneux, British Geological Survey,

Keyworth, Nottinghamshire, NG12 5GG, U.K

Secretary: Thomas Servais, Lab. ass. de Paléontologie,
Université de Liége, 7 Place du Vingt-Adut, B-4000 Ligge, Belgium

Chitinozoa Subcommission

Chairman: Fiorentin Paris, CNRS - URA 1364, Universite de Rennes 1, Campus de
Beaulieu F35042 RENNES Cedex France.

Secretary: Stuart Sutherland, Centre for Palynological Studies, University of Sheffield,
Mappin Street, Sheffield S1 3JD, UK.

v i f th P

{since the [ast CIMP General Assembly, North Sea 1990 Symposium, Nottingham, U.K)

From the C.LM.P. consttution: “members of C.LM.P. shall be all palynologis:s who desire to

President : G. Clayton
Secretary : J. Vemiers
Past-President : B. Owens

Worki . .
Veliatisperites : B. Owens
Lycospora : E. Turmeau

Grandispora : K, Higgs

rene v rthe | Reworked Palynomorphs: P. Steemans
F. Paris Acritarchs : S. Molyneux
G. Clayton Chitinozoa : F. Paris

belongto C.I.LM.P." The C.1.M.P. Newsletter is open for all members for announcements for symposia
or conferences, abstracts of previous ones, news from the working groups and subcommissions,
changes of address of members or other messages. These should reach the secretary the end of
march and of october.

PLEASE PAY NOW YOUR C.1.M.P. ANNUAL SUBSCRIPTIONS 1995

The letters above your name on the address label of the Newslstter have the following meaning:
the years of your last payment, X: no payment received; Z: we received your confirmation form; P:
you want to receive Palynos via CIMP; A: member of the CIMP Subcommission on the Acritarchs;
C: member of the CIMP Subcommission on the Chitinozoa.

In order to maintain our aim of issuing at least two Newsletters each year (may and november), it
is vital that we receive your subscriptions on a reqular basis.

There are no cheap ways to transfer smali amounts of money except by the postal services. The
C.LM.P, rates are so low, that if sent individually, 40 to 70 % is taken by the financial institutions.
So please make sure that the amount of the contribution, paid by cheques, reaches the secretary.
In Europe, eurocheques are only rather cheap hetween the equivalent of 100 and 200 USS.

Therefore it is advised that the subscriptions are paid either
(1) in group per country,

(2) by payment for several years outstanding,

(3) by sending banknotes by letter, if local legislation allows, or
(4) direct, during C.1.M.P. symposia or other meetings.

You may wish to transfer your subscription direct to C.1.M.P, account in Belgium: Account N° 001-
2193763-87 of C.LM.P., ¢lo J. VERNIERS, RUG, Palaeontology, Krijgslaan 281, B-9000 Gent,
Belgium. Name of the Bank: Algemena Spaar- en Lifrentekas (ASLK), Wolvengracht, B-1000
Brussel, Belgium.

For your convenience payments can be made to the following regional collectors:

North America: Dr. Gordon D. Wood, Amoco Production Co., P.O. Box 3092, Houston, Texas,
77251, USA,

France/Spain: Dr. 8. Loboziak, Lab, de Paléobotanique, Sciences de la Terre, Université des
Sciences et Techniques de Lille, F-59650, Villeneuve d’Ascq Cedex, France.

U.K./Iretand: Dr. P.J. Hill, Dept. of Geology, Derbyshire College of Higher Education,
Kedleston Road, Derby, Engtand, U.K.

Belgium: Dr. M. Vanguestaine, Lab. ass. Palaeontologie, Université de Liége, 7 Place
du Vingt Aout, B-4000 Ligge, Belgium.

Germany: Dipl. Geol. C. Hartkopf-Froder, Geologisches Landesamt Nordrhein-Westfalen,
Postfach 1080, D-47710 Krefeld, Germany; Konto N° 208487-437 bei
Postbank Essen, BLZ 360 100 43.

Others: President or Secretary-general

Rates for 1995: 5£, 40FF, 250BF, 12DM, 13, 8 USS.
Mak that thi t of # tribut ;



