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Na rozli¢ku s akademikom Vladimirom Pokornym
(12. 6. 1922—21. 7. 1989)

Dna 21. jala 1989 sme sa rozlucili s pro-
fesorom, akademikom Vladimirom Po-
kornym, doktorom geologickych vied,
na jeho poslednej ceste, ktora ukoncila
bohaty, ¢inorodou pracou naplneny,
teplom jeho srdca ohrievany Zivot. Jeho
osobnost, uUprimny priatelsky vzfah
k Tudom, svojim priateflom, spolupra-
covnikom a ziakom robi ho nezabudnu-
telnym, navzdy Zivym v pamiti tych, ¢o
ho poznali.

Akademik Vladimir Pokorny sa na-
rodil 12. jana 1922 v Podivine na Mora-
ve, kde navitevoval obecnt $kolu. Stat-
ne reformné realne gymnazium absol-
voval v Breclave a v Hodonine. Pocas
celého gymnazialneho $tudia patril me-
dzi najschopnejsich Studentov a vsetky
ro¢niky i s maturitou absolvoval s vy-
znamenanim. Po maturite v obdobi ne-
meckej okupacie pracoval v naftovych zavodoch, kde sa prvykrat stretol s mik-
ropaleontologiou ako nedelitelnou sucastou pri vyskume ropy a plynu. Zrejme
tieto kontakty ovplyvnili aj jeho dalSiu volbu povolania. Hned po skonéeni
druhej svetovej vojny v roku 1945 sa zapisal na stadium Prirodovedeckej fakulty
Karlovej univerzity (PFUK) v Prahe, ktora ukoncil v roku 1948 s hodnostou
doktora prirodnych vied (RNDr.). Uz ako §tudent vzbudil pozornost u profe-
sorského zboru, ktory ho odporucil na miesto asistenta PFUK. Uz po dvojro¢-
nom posobeni v roku 1950 bol menovany za odborného asistenta, v roku 1953
sa stal Statnym docentom z odboru mikropaleontologie a v roku 1961 profeso-
rom zoopaleontolodgie. Po smrti profesora Jozefa Augustu v roku 1968 prevzal
vedenie katedry paleontologie a v tejto funkcii zotrval az do odchodu na
dochodok v roku 1986.




Popri pedagogickej Cinnosti bol vzorom aj vo vedeckej praci. V roku 1957
dosiahol hodnost kandidata geologickych vied (CSc.) a v roku 1964 hodnost
doktora geologickych vied (DrSc.)

Akademik Vladimir Pokorny ako vynikajuci vedec a pedagog patri k prie-
kopnickej Ceskoslovenskej geologickej generacii, ktora sa zlatymi pismenami
zapisala do dejin vyskumu a rozvoja geologickych vied v Ceskoslovensku
a polozila zaklady modernej geologie a biostratigrafie. Plodna vyskumna ¢&in-
nost akademika Vladimira Pokorného, ktori vykonal v Zapadnych Karpatoch,
Je a dlho zostane zdrojom zakladnych a trvalych informacii, na ktorych mozno
rozvijat dalsi podrobny vyskum hlavne v sivise s rieSenim mikrobiostratigrafic-
kych problémov neogénnych sedimentov Viedenskej panvy, ako aj paleogénu
pouzdfanskej, Zdanickej a magurskej jednotky v oblasti fiySového pasma juznej
Moravy.

Osobitni pozornost si zasluhuji taxonomické a stratigrafické vyskumy ostra-
kodov vrehnej kriedy Ceského masivu. Tieto prace majii zasadny vyznam nielen
pre interregionalnu korelaciu, ale aj pre paleogeografick rekonstrukciu kriedo-
vych paniev. Vyznamnym a na medzinarodnom fére vyhladavanym dielom je
jeho monograficka praca o vrchnojurskych (? titon) ostrakédoch juznej Mora-
vy. V tejto praci sa zaobera predovSetkym taxonomickym a stratigrafickym
zhodnotenim ostrakodovych spolocenstiev zo sliefiov klentnickych vrstiev.

V pracach z oblasti flySového pasma juznej Moravy okrem biostratigrafie
a paleontologie riesil aj batymetrické problémy. Na zaklade preciznej analyzy
foraminiferovych i ostrakodovych asociacii priklanal sa k nazoru o hlbokomor-
skom povode flySovych sedimentov.

Dalsiu sféru badania akademika Vladimira Pokorného mozno charakterizo-
vat ako rydzo paleontologickil, zamerani predovietkym na taxonémiu, vyvoj
a ekologiu mikroorganizmov. O preciznosti jeho vyskumu najlepsie svedéi
skuto¢nost, ze validita vietkych nim opisanych taxoénov je podnes platna.
Dominujicim objektom jeho zaujmu boli lastirniky (Ostracoda). Ich §tadiu
venoval podstatni ¢ast Zivota. V tejto sfére sa stal medzinarodne uznavanou
autoritou. Dielom ,,Zaklady zoologickej mikropaleontologie* (Praha, 1954) sa
zapisal medzi najpoprednejsich znalcov vo svete v odbore systematiky a taxono-
mie ostrakdédov a foraminifer. O vedeckej hodnote tohto diela najlepsie svedéi
skutocnost, Ze v prepracovanej a doplnene;j verzii vyslo v Nemeckej demokratic-
kej republike (1958), v Anglicku (1975), v Nemeckej spolkovej republike, pri-
¢om urcité casti boli uverejnené aj v mikropaleontologickych ucéebniciach
v ZSSR a USA. Jednou z osobitnych ¢t uvedeného diela je, ze vychadzal
z biologickej podstaty fosilii. Prave na zaklade tohto aspektu umocneného
citlivym, az otcovskym pristupom pedagoga k mladym adeptom paleontologie
polozil zdklady mikropaleontologickej skoly, presahujicej ramec nasho Statu.
Najlepsim svedectvom toho bola vychova mnohych vynikajacich mikropaleon-
tologov a navsteva pocetnych zahraniénych badatelov a §tudentov na katedre
paleontologie PFKU.



Akademik Vladimir Pokorny okrem pedagogickej a vyskumnej priace bol
¢inny i v inych sférach. S jeho menom je uzko spojena ¢innost geologicko-
-geografického kolégia CSAV, ktorého bol od roku 1962 élenom a v rokoch
1970—1979 jeho predsedom. Od roku 1978 az do roku 1987 zastaval funkciu
popredsedu prezidia nasej vrcholnej vedeckej institiicie Ceskoslovenskej akadé-
mie vied. V rokoch 1960—1962 posobil ako externy riaditel novozriadeného
Geologického tstavu CSAV. Pracoval v réznych komisiach a v redak¢nych
radach nasich (Casopis pro mineralogii a geologii) i zahrani¢nych. Okrem uz
zmienenych funkcii bol predsedom §tatneho programu zakladného vyskumu 11,
predseda federalnej komisie pre obhajoby doktorskych dizertaénych prac z od-
boru paleontologia a predseda komisie pre obhajoby kandidatskych dizertaé-
nych prac z tohoZe odboru. Az do svojej smrti bol ¢lenom komisie expertov pri
Ministerstve Skolstva Ceskej a Slovenskej socialistickej republiky, dalej ¢lenom
viacerych vedeckych rad a r6znych komisii.

Za jeho obsiahlu vedecki, pedagogicki i organiza¢nu ¢innost bol zvoleny
v roku 1973 za ¢lena koreSpondenta a roku 1977 za akademika Ceskoslovenskej
akadémie vied. Bol autorom vyse 120 odbornych publikacii a monografii;
desiatok recenzii a po¢etnych popularno-vedeckych ¢lankov.

Vedecka praca akademika Vladimira Pokorného bola aj spolo¢ensky ocene-
na Statnym vyznamenanim — cenou Klementa Gottwalda v roku 1960 a v roku
1971 zlatou Cestnou plaketou F. PoSepného Ceskoslovenskej akadémie vied,
dalej striebornou medailou Karlovej univerzity v roku 1971, Zlatou medailou
Jana Evangelistu Purkyné a Radom prace.

Akademik Vladimir Pokorny zasvitil praci cely svoj Zivot, pri¢om vytvoril
velké dielo, ktoré zostane trvalym pomnikom a bude slizif dalSim generaciam
ako vzor huZevnatej prace vedca a pedagoga, ktory oddal cely svoj um a srdce
vede a vychove. Za to vietko mu patri nada uprimna vdaka a obdiv. Velkost
osoby akademika Vladimira Pokorného sa prejavila v skromnosti, pracovitos-
ti, v zanietenosti o poznanie zakonitosti prirody, ktorti tak miloval a do lona
ktorej sa vratil.

Cest jeho pamiatke!

Ondrej Samuel
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ONDREJ SAMUEL

Foraminifers and microbiostratigraphy of Central-Carpathian
Paleogene of Banovska kotlina depression

1 text-fig., 17 Pls. (I—XVII), Slovak summary

Abstract. The author is dealing with microbiostratigraphy of the Paleogene (Central-
-Carpathian) sedimentation cycle. Mostly planktic foraminifers proved a continuous sedimentation
from the biozone P 11 — Globigerinatheka subconglobata to the Carpathian biozone Globigerina
postcretacea, corresponding to biozones P 18 and P 19.

Introduction

The Central-Carpathian Paleogene in the Banovska kotlina depression mostly
crops out in marginal parts of the depression from below Miocene sediments.
Paleogene sediments in this area were formerly only studied within the research
of earlier mainly Mesozoic formatjons (MAHEL 1953, GASPARIK 1953). During
the compilation of the synoptic map of the Sheet Zilina (1 : 200 000) Brestenska
precised the stratigraphic range of basal coarse-detrital sediments in the area
studied. SAMUEL (1963) and later on SAMUEL-SALAJ (1968) performed biostrati-
graphic research of flysch sequences and in 1968 presented the first complex
picture of the Paleogene history and stratigraphy of the Inner-Carpathian
Paleogene of the Banovska kotlina depression. Further, mostly sedimentologi-
cal investigations of Paleogene sequences resulted in valuable microbiostrati-
graphic information enabling the precision of the existing data and detailed
division of the Paleogene sedimentary complex of the Inner-Carpathian sedi-
mentation cycle.

RNDr. O. SAMUEL, DrSc., Geologicky uistav D. Stira, i,Ilynska dolina 1, 81704 Bratislava
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Fig. 1. Sketch map of Banovska kotlina depression..

Lithofacies- and microbiostratigraphical division
of Central Carpathian Paleogene

In the Central-Carpathian Paleogene sedimentation cycle and in the adjacent
area of Hornd Nitra (cf. FRANKO-GROsS-SAMUEL 1970), all four successive
lithofacies units may be distinguished on the basis of new data. The lithofacies
are distinguished in accordance with their definition by Gross-K OHLER-SAMUEL
(1984); 1 — Borové formation, 2 — Huta Fm., 3 — Zuberec Fm., 4 — Biely
potok Fm.

1. The Borové Formation consists of conglomerates, breccia, and limestones
containing alveolines, nummulites, assilines, aperculines and lithotamnians,
local pelite intercalations (mainly in upper parts of the formation) with forami-
nifers. Larger foraminifers are most frequent in limestones in a small quarry
near Uhrovec and in smaller exposures along the road from Uhrovec to Jankov
Vrch. VANOVA (in SAMUEL — SALAJ 1968, text table 22, p. 81) found the
following nummulite species in the quarry Uhrovec: Nummulites gallensis HEm,
N. millecaput BOUBEE, N. millecaput minor d’ARCHIAC et HAIME, Discocyclina
marthae SCHLUMBERGER, D. daguisi NEUMANN, D. sella (d’ARCHIAC), D. augus-
tae WEIDEN, Alveolina elongata d’ORBIGNY, A. cf. pinquis HOTTINGER, A. levan-
tina HOTTINGER, A. aff. fragilis HOTTINGER, A. elliptica (SOWERBY), A. vicentina
HOTTINGER, A. fusiformis SOWERBY, A. boscii (DEFR.), Lepidocyclina pustulosa
DoOuVILLE, Orbitoides complanata minima HENSON. Small foraminifers were
found in claystone intercalations in the upper part of the Borové Fm. They are
represented by agglutinated or mixed agglutinated-calcareous assemblages.

The agglutinated assemblages are pretty monotonous, mostly represented by
Rhabdammina, Dendrophrya, Glomospira, scarce Hyperammina, Ammodiscus,
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Trochaminoides a. o. Claystone samples from the overlier of the Uhrovec quarry
contained the following species: Rhabdammina ex gr. discreta BRADY, R. cylin-
drica GLAESSNER, Hyperammina nodata GRzYBOWSKI, H. subnodosiformis
GRrzYBOWSKI, Dendrophrya excelsa GRZYBOWSKI, Reophax elongata GRrzy-
BOWSKI, Ammodiscus polygyrus REUsS, Glomospira charoides (JONES et PARKER),
G. gordialis (JONES et PARKER), Trochamminoides cf. suborbicularis (GRZYBOWS-
K1), T. variolarius (GRZYBOWSK1), Cystammina pauciloculata (BRADY), Plectina
conversa (GRzYBOWSKI) and Cyclammina amplectens GRzYBOWSKI regarded as
the index form of the Middle Eocene. The assemblage of small and larger
foraminifers indicates the deposition of the basal Borové Fm. in the Middle
Lutetian. Its top border in the Banovska kotlina depression does not surpass the
Upper Lutetian border.

2. The Huta Formation is characterized by the pelite component dominant
over sandstones. Most part of the formation is covered with younger formations
so its range and composition cannot be exactly defined lithofacially. The existing
microbiostratigraphical data only concern small exposures. There are quite rich
planktic foraminifer assemblages in a profile on the western periphery of the
village Krstefiany: Globigerina eocaena GUMBEL, G. cryptomphala GLAESSNER,
G. hagni GOHRBANDT, G. linaperta FINLAY, G. ex gr. yeguaensis WEINZIERL et
APPLIN, “G.” senni BECKMANN, Globigerinatheka ex gr. subconglobata
CHaLILOV, “Globigerinoides’ higginsi BoLLl, A. spinuloinflata (BANDY), A.
pentacamerata SUBBOTINA, A. simulatilis (KRAYEVA), Pseudohastigerina aff. mi-
cra (CoLg) and Truncorotaloides topilensis (CUSHMAN).

A similar assemblage was found in exposures to NW of Skacany. In contrast
to the preceding assemblage there is also the species Morozovella aragonensis
(NurTALL), Globigerina boweri BoLLl and Hantkenina dumblei WEINZIERL et
AprpPLIN. Besides planktic there are also benthic foraminifers: Lagena costata
amphora REUSS, Nodosaria spinocostata ORBIGNY, Margulina subbulata HANT-
KEN, Bulimina aksuatica MOROZOVA, Gyroidina girardana (REUSS), G. soldanii
d’ORBIGNY, Cibicides div. sp. According to vertical distribution of planktic
foraminifers the assemblages from Krstefiany and Skaéany are indicative of the
biozone P 11 — Globigerinatheka subconglobata subconglobata.

The globigerine species percentage of upper parts of the sequences at the
localities mentioned is practically the same. Morozovella aragonensis (NUTTALL)
disappears and the phylogenetic line Globigerinatheca subconglobata and Tur-
borotalia cerroazulensis are represented by first appearances of younger descen-
dant forms indicative of the Carpathian biozone Truncorotaloides rohri, corres-
ponding to the standard biozone P 12 — P 14.

3. The Zuberec Formation crops out in profiles along a road cut between
Banovce nad Bebravou and Noviky, and to NW of Horné Nastice. There the
planktic component is dominant. Globigerines are represented like in the above
assemblages but there the forms of the group Globigerina officinalis SUBBOTINA
BLow and Globigerina linaperta FINLAY BLow et BANNER occur for the first
time. Other species were represented by Turborotalia cerroazulensis (CoLE), T.
cerroazulensis possagnoensis (TOUMARKINE et BoLLI1) and the intermediary form
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between T. cerroazulensis cerroazulensis (COLE) and T. cerroazulensis cocoaensis
(CusHMAN). The lineage Globigerinatheka ex gr. subconglobata is represented by
forms corresponding to the subspecies Globigerinatheka subconglobata luter-
bacheri BoLLL. Occurrences of Globigerinatheka rubriformis SUBBOTINA,
Globorotaloides suteri BoLLl and Truncorotaloides ex gr. rohri BRONNIMANN et
BERMUDEZ are scarce.

Benthic forms are represented by rare Bolivina antegressa SUBBOTINA, Trifari-
na wilcoxensis (CUSHMAN et PONTON), Angulogerina ex gr. muralis (TERQUEM),
Cassidulina subglobosa BRADY, Eponides subumbonatus MYATLYUK, Gyroidina
girardana (REUSS), G. soldanii ’ORBIGNY, Pullenia quinqueloba (REUSS), Cibi-
cides karpaticus MYATLYUK, Pararotalia sp.

Vertical distribution of the above species indicates that the Zuberec Forma-
tion outcropping in the vicinity of Horné Nastice belongs to the uppermost part
of the Carpathian biozone Truncorotaloides rohri also correlable with the stan-
dard biozone P 14. This opininon is supported by the simultaneous occurrence
of Truncorotaloides rohri BRONNIMANN which does not surpass P 14, and the
transitional forms between Turborotalia cerroazulensis cerroazulensis (COLE)
and Turborotalia cerroazulensis cocoaensis (CUSHMAN). According to TOUMAR-
KINE et LUTERBACHER (1985) first appearance of Turborotalia cerroazulensis
cocoaensis (CUSHMAN) was in biozone P 14 — Truncorotaloides rohri. So the
lower part of the Zuberec Formation alternates in age with the upper part of the
Huty Formation.

Two assemblages of different ages were found in the profile of a road cut
between Banovce n. B. and Novaky.

In the lower part of the profile the assemblages are mostly represented by
“smaller” globigerines. Globigerina officinalis SOBBOTINA is dominant. Other
forms are represented by Globigerina ex gr. praebulloides BLow, Globigerina
tripartita KOCH, Globigerina pseudoampliapertura BLow et BANNER, Globigerina
danwilensis HOWE et WALLACE, Turborotalia cerroazulensis cocoaensis (CUSH-
MAN), Chiloguembelina aff. gracillima (ANDREAE) and ancestral forms of
“Globigerina’’ liverovskae (Bykova). The assemblage is indicative of the Car-
pathian biozone Globigerina officinalis, correlated with the standard biozone
P 16 (partial) and P 17, i.e. with the biozone Turborotalia cerroazulensis (s.1.).

Biozone P 15 — Globigerinatheka semiinvoluta has so far not been proved in
the area studied — but it does not mean a break in sedimentation in that time
— it is only due to poorly exposed Paleogene sediments.

4. In the top part of the profile the sandstone/calcareous claystone ratio
changes quickly in the benefit of the sandstone component. From the lithofacies
view it is already the Biely potok Formation. The foraminiferal assemblages
differ from the former in their composition. The planktonic component re-
presented only by “small” globigerines like Globigerina officinalis SUBBOTINA is
dominant again. Occurrence of other species is variable: Globigerina ex gr.
praebulloides BLow, “Globigerina’ liverovskae (BYKOVA), Globigerina pseudo-
ampliapertura BLOW et BANNER, Globigerina ouachitaensis HOWE et WALLACE,
Pseudohastigerina evoluta (SUBBOTINA), Pseudohastigerina micra (COLE).
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The assemblage is indicative of the regional Carpathian biozone Globigerina
postcretacea, correlated with the standard biozones (in the sense of BOLLI-SAUN-
DERS 1985) P 18 and P 19 (Cassigerinella chipolensis| Pseudohastigerina micra).
In accordance with the present opinion of many authors we correlate the
biozones P 18 and P 19 with the Lower and Middle Oligocene.

Conclusions

The field research and my microbiostratigraphic investigations show that the
entire sedimentation cycle of the Central-Carpathian Paleogene has developed
in the Banovska kotlina depression. From the lithofacies viewpoint all the four
basical lithostratigraphic units (in the sense of GROsS-KOHLER-SAMUEL 1984)
may be distinguished in the cycle: the Borové, Huty, Zuberec and the Biely potok
Formations. Their stratigraphical range is from the upper part of the Lower
Lutetian to the Middle Oligocene. According to biozonal division the trans-
gression in the Banovska kotlina depression commenced in biozone P 11 —
Globigerinatheca subconglobata and continued without breaks in sedimentation
at least to biozone P 18/19 — Cassigerinella chipolensis|Pseudohastigerina
micra. The lithostratigraphical units represent formations in superposition (with
partly alternating position).

A comparison of the area studied with the adjacent Horna Nitra shows that
there are almost no litho- and biofacies differences. So they evidently had a
common paleogeographic history. A greater thickness of the Zuberec Member
in the area of Horna Nitra indicates a greater subsidence rate that in the
Banovska kotlina depression.
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ONDREJ SAMUEL

Foraminifery a mikrobiostratigrafia centralnokarpatského
paleogénu Banovskej kotliny

Resumé anglického textu

Centralnokarpatsky paleogén v Banovskej kotline vicSinou vystupuje v okrajovych
Castiach kotliny spod miocénnych sedimentov. Paleogénne sedimenty v tejto oblasti boli
v minulosti skiimané len okrajovo, v suvise s vyskumom starsich, hlavne mezozoickych
utvarov (M. MaHEL 1953, J. Ga3pPARIK 1953). Neskorsie, v ramci zostavovania prehlad-
nej geologickej mapy listu Zilina (1 : 200 000), paleogénne sedimenty v opisovanej oblasti
reambulovala E. Brestenska. Spresnila hlavne stratigraficki prisluSnost bazalnych
hrubodetritickych sedimentov. Biostratigrafickym vyskumom flySovych sekvencii sa
zaoberal O. SAMUEL (1963) a neskorsie O. Samuel—J. Salaj, ktori v roku 1968 podali
prvy ucelenejsi pohlad na paleogénny vyvoj a stratigrafiu vnatrokarpatského paleogénu
Banovskej kotliny. V savise s dalsim, hlavne sedimentologickym vyskumom paleo-
génnych sekvencii sme ziskali cenné mikrobiostratigrafické poznatky, ktoré nim umoz-
nili nielen spresnit doterajsie poznatky, ale aj podrobnejsie rozclenit paleogénny komplex
sedimentov vnutrokarpatského sedimentaéného cyklu.

Na zaklade novych vyskumov mozno v centralnokarpatskom paleogénnom sedimen-
tacnom cykle vy¢lenit, podobne ako v prilahlej hornonitrianskej oblasti (porov. O.
FRANKO—P. GROsS—O. SAMUEL 1970), vietky $tyri sukcesivne litofacidlne jednotky, tak
ako ich definoval P. Gross—E. KOGHLER—O. SAMUEL (1984); 1 — borovské suvrstvie,
2 — hutianske suvrstvie, 3 — zuberské stavrstvie, 4 — bielopotocké suvrstvie.

Borovské suvrstvie sa sklada zo zlepencov, brekcii a vapencov s obsahom alveolin,
numulitov, asilin, operkulin a litotamnii. Miestami (hlavne vo vysSich ¢astiach borov-
skeho suvrstvia) sa vyskytuju aj vlozky pelitov, obsahujice foraminifery. Zvlast bohaté
na velké foraminifery si vapence vystupujice v malom kamenolome pri Uhrovci a v
malych odkryvoch pri ceste vedicej z Uhrovca na Jankov vrch. Podla M. Vanovej (in
O. SAMUEL—J. SALAJ 1968, text-tab. 22, str. 81) velké foraminifery v uhrovskom
kamenolome su zastipené druhmi indikujucimi vrchnolutétsky vek. Malé foraminifery
sme ziskali z ilovcovych vloziek vyskytujucich sa vo vrchnej ¢asti borovského stvrstvia.
Sa zlozené bud z aglutinovanych, alebo mieSanych aglutinovano-vapnitych asociacii.
Aglutinované asociacie st dost monotonne a vac¢§inou ich reprezentuju zastupcovia rodu
Rhabdammina, Dendrophrya, Glomospira, zriedkavo Hyperammina, Reophax, Ammodis-
cus, Trochaminoides a iné. Na zaklade asociacie malych i velkych foraminifer moZzeme
konstatovat, Ze pri trojdielnom ¢leneni lutétu bazalne borovské suvrstvie za¢alo sedimen-
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tovat uz v strednom lutéte, pricom jeho vrchna hranica v Banovskej kotline rozhodne
neprekracuje hranicu vrchného lutétu.

Hutianske sivrstvie sa vyznaluje prevahou pelmckej zlozky nad pieskovcami.
Vzhladom na zakrytost mlad$imi Gtvarmi na povrch vystupuje len vo velmi obmedzenej
micre. Preto po litofacialnej i mikrobiostratigrafickej stranke jej rozsah i zlozenie nie su
dostato¢ne preskiumané. Mikrobiostratigrafické udaje, ktoré doteraz mame k dispozicii,
pochadzaji iba z malych odkryvov. Napr. v profile na zapadnom okraji dediny
Kritenany a sz. od Skacian sa vyskytuji pomerne bohaté asociicie planktonovych
foraminifer zodpovedajice biozone P 11 — Globigerinatheka subconglobata az P 14 —
Truncorotaloides rohri, t.j. vrchnému lutétu.

Zuberské suvrstvie vystupuje na povrch v profiloch pozdiz zarezu cesty veducej z
Béanoviec nad Bebravou do Novik a sz. od Hornych Nastic. V poslednom pripade
planktonova zlozka tiez ma dommUJuce postavemc Zastupeme globigerin je velmi
podobné, ako sme uviedli u vysie opisanych asociacii s tym rozdielom, Ze sa tu prvykrat
vyskytuji formy zo skupiny Globtgerma ex gr. praebulloides BLow, Globigerina pseudo-
ampliapertura BLOW et BANNER, ako aj prechodna forma medzi T. cerroazulensis cer-
roazulensis (COLE) a T. cerroazulensis cocoaensis (CUSHMAN). Z vyvojového radu
Glob:germatheka ex gr. subconglobata sa vyskytuju este formy, ktoré dobre zodpovedaju
opisu poddruhu Globigerinatheka subconglobata luterbacheri BoLLl. Velmi vzicne sa
objavuje i Globigerinatheka rubriformis SUBBOTINA, Globorotaloides suteri BoLLI a Trun-
corotaloides ex gr. rohri BRONNIMANN et BERMUDEZ.

Na zaklade vertikalneho rozsirenia hlavne druhov vyssie uvedenych mozeme kon-
Statovaf, Ze zuberské suvrstvie vystupujice v okoli Hornych Nastic, patri do najvyssej
Casti karpatskej biozony Truncorotaloides rohri, ktorG na druhej strane mozeme
korelovat so Standardnou biozonov P 14. V prospech tohto nazoru hovori spoloény
vyskyt druhu Truncorotaloides rohri BRONNIMANN, ktory nepresahuje hranice posledne
menovanej biozony a prechodné formy medzi druhom Turborotalia cerroazulensis cer-
roazulensis (TOUMARKINE et BoLL1) a Turborotalia cerroazulensis cocoaensis (COLE). V
tejto savislosti treba poznamenat, Ze prvé objavenie druhu Turborotalia cerroazulensis
cocoaensis (COLE) sa podla idajov M. TOUMARKINE et H. LUTERBACHERA (1985) datuje
tiez z biozony P 14 — Truncorotaloides rohri, ktora, ako sme to uz vyssie uviedli,
reprezentuje najvyssiu biozoénu vrchného lutétu. Z uvedeného vyplyva, 7e spodna cast
zuberského savrstvia vekove alternuje s vrchnou ¢astou hutianskeho stvrstvia.

Z profilu zarezu hlavnej cesty vediicej z Banoviec nad Bebravou do Novak sme ziskali
vekove dve rozdielne asociacie.

V spodnej casti profilu sa vyskytuji asociacie reprezentované hlavne ,,malymi*
globigerinami, z ktorych prevlada druh Globigerina officinalis SUBBOTINA. Asociacia s
dominujicim druhom Globigerina officinalis SUBBOTINA nam indikuje karpatska biozonu
Globigerina officinalis, ktori davame do vztahu so Standardnou biozénou P 16 (partien)
a P 17, t.j. s biozonou Turborotalia cerroazulensis (s.1.).

Biozona P 15 — Globigerinatheka semiinvoluta nebola v skiimanej oblasti doteraz
preukazana. To viak neznamena, Ze v tomto obdobi tu bola prerusena sedimentacia. Jej
pritomnost nebola preukazana iba v désledku nedostatoénej odkrytosti paleogénnych
sedimentov.

V najvyssich Castiach opisovaného profilu sa pomer pieskovcov a vapnitych ilovcov
rychlo menil v prospech pieskovcovej zlozky. Z litofacialneho hladiska ide uZ o bielo-
potocké suvrstvie. ZloZenie asociacii foraminifer sa odliSuje od vyssie opisanych. Opit
dominuje planktonna zlozka reprezentovana vyluéne ,,malymi* globigerinami. Z nich
dominujice postavenie ma Globigerina officinalis SUBBOTINA. Z dalsich stratigraficky
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vyznamnych druhov sa premenlivo vyskytuju: Globigerina ex gr. praebulloides BLOW,
,,Globigerina** liverovskae (BYKOVA), Globigerina pseudoampliapertura BLOW et BANNER,
Globigerina ouachitaensis HOWE et WALLACE, Pseudohastigerina evoluta (SUBBOTINA),
Pseudohastigerina micra (COLE).

Uvedena asociacia indikuje regionalnu karpatska biozonu Globigerina postcretacea,
ktoru davame do vztahu so §tandardnou biozonou (sensu H. M. BoLLi—]J. B. SAUNDERS
1985) P 18 a P 19 (Cassigerinella chipolensis|Pseudohastigerina micra). V stlade so sii-
¢asnymi nazormi pocetnych autorov korelujeme uvedené¢ biozony (P18 a P19) so
spodnym a strednym oligocénom.

Ak porovname skiimani oblast so susediacou hornonitrianskou oblastfou (porov. O.
FRANKO—P. GRross—O. SAMUEL 1970), mdzeme konStatovat, Ze po stranke lito- i
biofacialnej sa v podstate neodliduju. To znamena, Zze mali spoloény paleogeograficky
vyvoj. Uréity rozdiel je vo vicsej hribke zuberskych vrstiev v hornonitrianskej oblasti,
na zaklade ¢oho mozno usudzovat, ze rychlost subsidencie tu bola vac¢sia ako v Banov-
skej kotline.

Explanations to Plates [-XVII

Plate |

I Rhabdammina cylindrica GLAESSNER, 1937; Magn. 180 x .

2, 3 Rhabdammina discreta BRADY. 1884; Magn. 230 x , 400 x .

4,5, 6 Hyperammina subnodosiformis GRzyBowskl, 1897; Magn. 150 x, 180 x, 150 x.
7 ?Bathysiphon sp. Magn. 120 x .

8 Ammodiscus polygyrus REUSS, Magn. 120 x .

9 Reophax elongatus GRzyBowsKI, 1897; Magn. 120 x .

Plate 11
1, 2 Bifarina selseyensis (HERON-ALLEN et EARLAND, 1909). Magn. 230 x .
3 Pectina conversa (GRzYBOWSKI, 1901). Magn. 150 x.
4.7, 8,9 Glomospira charoides (JONES et PARKER, 1860). Magn. 200 x , 400 x .
S Trochamminoides variolarius (GRzyBOwsKI, 1898): Magn. 150 x .
6 Cystammina pauciloculata (BRaDY. 1879). Magn. 100 x.
All Figures from Borovec formation, Upper Lutetian, near Uhrovec (Pl. I-—II).

Plate 111

1,2, 3 Amphycoryna cf. scalaris (BATSCH, 1791). Magn. 180 x, 1000 x .

4 Lagena costata amphora Reuss, 1858. Magn. 180 x.

5, 6 Dentalina setosa HANTKEN, 1875. Magn. 150 x, 800 x .

7.8, 9 Marginulina subbulata HANTKEN, 1975. Magn. 200 x , 600 x .
All Figures Zuberec formation, Upper Eocene, Horné Nastice.

Plate 1V
1-—35 Bulimina aksuatica MOROZOVA, 1939. Magn. 300 x, 300 x, 300 x, 270 x, 850 x .
6.7, 8 Bolivina aenariensiformis MJATLIUK, 1960. Magn. 230 x, 550 x, 700 x .

All Figures from Zuberec formation, Upper Priabonian, Horné Nastice.

Plate V

1—9 Angulogerina gracilis germanica CUSHMAN et EDWARDS, 1938. Magn. 250 x . 500 x, 200 x ,
200 x , 200 x, 450 x , 270 x , 400 x, 1000 x .
All Figures from Zuberec formation, Lower Oligocene, near Banovce nad Bebravou.
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Plate VI

1,2, 3 Reussella sp. Magn. 220 x, 220 x, 550 x .

4—9 Eponides? binominatus SUBBOTINA, 1960. Magn. 230x 450 x, 230 %, 250 x, 220 %, 450 x .
All Figures from Zuberec formation, Lower Oligocene, near Banovce nad Bebravou.

Plate VII
|—4 Glabratella hronica SAMUEL, 1975. Magn. 240 x , 240 x , 230 x, 460 x .
5, 6 Gyroidina girardana (REuss, 1851). Magn. 200 x , 200 x .
7,8 Elphidium cf. inflatum (Reuss, 1861). Magn. 170 x , 350 x .
9 Cibicides cf. westi HOWE, 1939. Magn. 180 x .
All Figures from Zuberec formation, Upper Priabonian, near Banovce nad Bebravou.

Plate VIII
1, 2 Cibicides sp. Magn. 200, 500 x .
3,4 Cibicides cf. westi HOwg, 1939. Magn. 180 x, 540 x .
5 Cibicides lopjanicus MJATLIUK, 1950. Magn. 190 x .
6 Cibicides sp. (cf. C. vialovi BYkova, 1939). Magn. 170 x .
7,8 Rosalina quadrata (TERQUEM, 1882). Magn. 150 %, 750 x .
All Figures from Zuberec formation, Lower Oligocene, near Banovce nad Bebravou.

Plate IX
1, 2 Elphidiella afl. subnodosa (ROEMER, 1838). Magn. 250 x , 500 x .
3,4 Elphidiella aff. subnodosa (ROEMER, 1838). Magn. 250 x, 500 x .
' 5,6 Elphidiella turgenscens (CUSHMAN, 1936). Magn. 250 x , 500 x .
7,8, 9 Elphidiella turgenscens (CUSHMAN, 1936). Magn. 250 x , 250 x, 1200 x .
All Figures from Zuberec formation, Lower Oligocene, near Banovce nad Bebravou.

Plate X
1, 2, 3 Globigerina eocaena GOMBEL, 1986. Magn. 160 %, 160 x . 160 x .

4—7 Globigerina linaperta FINLAY, 1939. Magn. 170 x, 170 x, 170 x, 430 x .
8, 9 Globigerina linaperta FINLAY, 1939. Magn. 200 x, 190 x .
All Figures from Huty formation, Upper Lutetian, Kritefiany.

Plate XI
1—3, 6 Globigerina pseudoampliapertura BLow et BANNER, 1962. Magn. 200 x , 200 x , 300 x , 200 x .
4,5, 7 Globigerina aff. galavisi BERMUDEZ, 1961. Magn. 180 x , 450 x, 180 x .
8 Globigerina danvillensis HOWE et WALLACE, 1932. Magn. 220 x ..
All Figures from Zuberec formation, Upper Priabonian, Horné Nastice.

Plate XII

1—3 Globigerina boweri BoLL1, 1956. Magn. 190 x, 190 x, 190 x .

4,7, 8 Globigerina boweri BoLL1, 1956. Magn. 230 x, 230 x, 700 x.

5,6 Globigerina boweri BoLL1, 1956. Magn. 700 x, 230 x .

9, 10 Globigerina compacta SUBBOTINA, 1953. Magn. 500 x , 200 x .
All Figures from Huty formation, Upper Lutetian, Krstefiany.

Plate XIII

I Globigerina pseudovenezuelana BLow et BANNER, 1962. Magn. 150 x .

2, 3 Globigerina pseudovenezuelana BLow et BANNER, 1962. Magn. 200 x, 200 x .

4,5 Globigerina pseudovenezuelana BLOW et BANNER, 1962. Magn. 170 x , 370 x .

6 Globigerina pseudovenezuelana BLOw et BANNER, 1962. Magn. 120 x .

7,8, 9 Globigerina cryptomphala GLAESSNER, 1937. Magn. 110x, 170 x, 220 x.
Figures 1-—6 from Zuberec formation, Upper Priabonian, Horné Nastice; Figures 7—9 from
Huty Formation, Upper Lutetian, Kritefiany.

19




Plate X1V
1, 2 Globigerina eocaena GUMBEL, 1868. Magn. 170 x , 170 x .
3,6 Globigerina praebulloides praebulloides BLow, 1959. Magn. 400 x , 370 x .
4,5 Globigerina officinalis SUBBOTINA, 1953. Magn. 500 x , 500 x .
7,8, 9 Globigerina ex gr. praebulloides BLow, 1959. Magn. 270 x , 550 x , 270 x .
Figures 1—2 from Zuberec formation, Upper Priabonian, Horné Nastice; Figures 3—9 from
Zuberec formation, Lower Priabonian, near Banovce nad Bebravou.

Plate XV

1, 2 Acarinina vicespinuloinflata (SAMUEL, 1972) = Acarinina matthewsae BLow, 1979: Magn. 270 x ,
230 x.

3,4 Acarinina vicespinuloinflata (SAMUEL, 1972) = Acarinina matthewsae BLow, 1979. Magn. 190 x ,
900 x .

5,8 Acarinina bulbrooki (BoLL1, 1957). Magn. 220 x , 270 x .

6,7 Acarinina bulbrooki (BoLLi, 1957). Magn. 270 x, 270 x .
All figures from Huty formation, Upper Lutetian, Krstenany.

Plate XVI

1—3 Acarinina sp. (cf. A. simulata KRAYEVA, 1953): Magn. 200 x , 200 x , 550 x .

4—6 Acarinina simulata KRAYEVA, 1953. Magn. 250 x, 270 x, 250 x .

7 Acarinina rugosoaculeata SUBBOTINA, 1953. Magn. 400 x .

8,9 Acarinina rugosoaculeata SUBBOTINA, 1953. Magn. 300 x , 300 x .
Figures 1 -6 from Huty formation, Upper Lutetian, Kritefiany; Figures 7—9 from Zuberec
formation, Lower Priabonian, Horné Nastice.

Plate XVII

1,2 Globigerinatheka ex gr. subconglobata CHALILOV, 1958. Magn. 170 x, 220 x .

3,4 Globigerinatheka ex gr. subconglobata CHALILOV, 1958. Magn. 170 x, 300 x .

5.6 Hantkenina aff. dumblei WEINZIERL et APPLIN, 1929. Magn. 230 x , 230 x .

7—9 Pseudohastigerina naguewichiensis (MYATLYUK, 1950). Magn. 450 x , 450 x , 450 x .
Figures 1--6 from Huty formation, Upper Lutetian, Kritedany; Figures 79 from Zuberec
formation, Lower Oligocene, near Banovce nad Bebravou.

Photographs were made by electron scanning microscope JSM-840 by K. Horak.
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JOZEF SALAJ

Problematic age of Lower-Cretaceous foraminiferal zone
Leupoldina cabri

2 Pls. (XVIII—XIX), Slovak summary

Abstract. Stratigraphical range of the species Leupoldina pustulans (BoLr1) and Leupoldina
cabri (SIGAL) in the Tunisian trough extends from the Upper Barremian of the top part of the zone
Leptoceras puzosianum with Leptoceras costidiscus (d’ORBIGNY) and Macroscaphites yvani (Puzos)
to the Upper Gargasian with Valdedorsella angladei (Sayn) and Cheloniceras (C.) martini (d'Or-
BIGNY). For this reason the zone Leupoldina cabri (J. F. LONGORIA 1974), formely defined as the zone
Leupoldina protuberans by H. M. BoLL1 (1957), associated only with the Lower Gargasian, is as
T.R.Z. ranged to the Uppermost Barremian — Upper Gargasian. The author of the present paper
relates it as I. Z. to the Uppermost Barremian.

Introduction

In the Tunisian trough the Uppermost Barremian corresponding to the zone
Leptoceras puzosianum (L. MEMMI 1981), is represented by black, partly bitumi-
nous biomicrite limestones and marlstones with fine cleavage. They had for long
been ranged to the Aptian (G. CASTANY 1951).

They were for the first time ranged to the Uppermost Barremian by Z.
STRANIK—E. MENCIK—L. MEMMI—J. SALAJ (1974) on the basis of macro- and
microfauna. It was later proved by the species Leptoceras costidiscus
(d’ORBIGNY) determined by J. WIEDMANN (in J. SaLAJ 1980), and by the species
Macroscaphites yvani (Puzos) (P1.1), determined by author. Representatives of
the genus Prodeshayesites have so far not been found in top parts of the
formation either.

It is a prominent lithological horizon, easy for mapping (5. BAJANiK—A. BiE-
LY—E. MENCIK—J. SALAJ—Z. STRANIK 1977) in the underlier of the Lower-
-Aptian marls containing Deshayesites deshayesi (d’OrRBIGNY) and Pl
(Globigerinelloides) ferreolensis (MOULLADE). Its significance was also em-
phasized by P. F. BUROLLET—L. MEMMI—A. M’RABET (1983). The reference
profile for the Barremian and Aptian is at the locality Dj. Each Chama with the
best defined Barremian/Aptian boundary in Tunisia, which can be suggested as
a stratotypical locality (T. BIRKELUND et al. 1984, p. 8).

RNDr. J. SaLAJ, DrSc., Geologicky ustav D. Stira, Mlynska dolina 1, Bratislava
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Microbiostratigraphy

On the basis of microfauna the limestones and marlstones of the Uppermost
Barremian were by J. SALAJ (1980) ranged to the zone Leupoldina pustulans. The
zone is characterized by explosive evolution of the species Leupoldina pustulans
(BoLL1), Leupoldina cabri (SIGAL), Hastigerinoides alpina SIGAL, Planomalina
(Globigerinelloides ) blowi (BoLL1), Pl. (Globigerinelloides) duboisi (CHEVALIER),
Pl. (Gl.) cepedai (OBREGON), Pl. (Gl.) saundersi BOLLI, Hedbergella bollii (LON-
GORIA), Clavihedbergella kuhryi (LONGORIA) and Schackoina trifolia FUCHS.
Frequent are also Hedbergella sigali MOULLADE, Clavihedbergella simplex
(Morrow) and Clavihedbergella simplicissima (MAGNE et SIGAL). Besides J.
SaLAJ—O. SAMUEL (1966, 1984) also W. FucHs and J. AUBERT—H. BARTEN-
STEIN (1976) postulate the presence of most of the species in the Uppermost
Barremian — Lower Aptian.

Problem of stratigraphical range

Since most of the species were for the first time found in the lower part of the
Upper Aptian (Gargasian) defined by ammonite occurrences (M. MOULLADE
1966, 1974 J. SIGAL 1952, 1967, 1977; J. F. LONGORIA 1974; J. VAN HINTE 1976).
M. CaroN (1985) ranged the standard zone Leupoldina cabri to the Aptian as
the third successive zone (Hedbergella sigali extending from the Barremian,
Globigerinelloides blowi, Schackoina cabri). According to J. F. LONGORIA (1974,
p. 31) the zone Leupoldina cabri is correlated with the ammonite zone Defrenoy-
ia furcata corresponding to the lowermost part of the Upper Aptian — the
Gargasian.

Different opinions about the first appearance of species significant for the
stratigraphy of the Uppermost Barremian — Aptian may at the first sight be due
to erroneous stratigraphical interpretations concerning the area of the Tunisian
trough and the West Carpathians (J. SALAJ—O. SAMUEL 1966, 1984). There is
no doubt about the first appearances of various species of the genera Schack-
oina, Leupoldina, Hastigerinoides and other mentioned species in the Uppermost
Barremian of Tunisia so the opinion about the appearance of these species in
various stratigraphic horizons within the Uppermost Barremian — Aptian
being first of all controlled by the depth and ecological factors.

It is plankton representing the group of oceanic tropical species living in the
depth zones I—II of well aerated and heated surficial oceanic water. On the
other hand, the back bituminous fine-cleavaged limestones and marlstones are
indicative of poorly aerated water column associated with the sea floor, which
is- besides bituminous matter and dispersed pyrite — also proved by the lack or
poor presence of benthic calcareous and agglutinated foraminifers. Well preser-
ved planktic foraminifers might indicate their deposition above the CCD line
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and above the foraminiferal lysocline. A comparatively intense transport of
organic matter into the sea and the nearness of the Sahara platform may be
indicative of the depth 2000—3000 m of the Upper-Barremian sea of the Tuni-
sian trough. It might be the time of its maximum deepening. The turbiditic
transport of the aleuritic dispersed grains of quartz forming simple laminae in
limestones was proved in thin sections by the author too.

The same foraminiferal assemblages of the zone Leupoldina cabri were des-
cribed by J. F. LONGORIA (1974) from the Lower-Gargasian formation La Peiia
in Mexico. The delay in the first appearances of these species is due to the fact
that the earlier underlying formation, 900 m thick (including the Bedoulian and
the Barremian in its upper part), consisting of thick-bedded, massive, compact
hard limestones with Rudista, deposited in shallow-water platform environ-
ment.

Favourable facies- and depth conditions for the evolution of the genera
Leupoldina and Schackoina were also missing in the Vocontian trough and in the
Jura Mts. during the Upper Barremian (Urgonian facies) and Lower Aptian
(marls with orbitolines). Representatives of the above genera appear in this area
rather late: during the Lower Gargasian or as early as the Uppermost Bedoulian
(J. S1GAL 1987). Sporadical specimens of the species Leupoldina cabri (SIGAL)
were only found in Lower Aptian marls (J. SALAJ—O. SAMUEL 1966) in an
assemblage with Hedbergella delrioensis (CARSEY) and Planomalina ( Globigeri-
nelloides) gottisi (CHEVALIER), (Pl. XVIII, Fig. 9, 10).

Conclusion

Different age range of index species of the zone Leupoldina cabri
(Pls. XVIII—XIX) is due to the lack of favourable conditions of their evolu-
tions. Most areas from which the foraminiferal assemblages of this zone were
described, have the platform character and more favourable conditions only
commenced since the Lower Gargasian, whereas in the area of Trinidad (H. M.
BoLLi 1957) and Tunisian trough the favourable conditions had already com-
menced in the Uppermost Barremian and lasted up to the Uppermost Gar-
gasian.
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JOZEF SALAJ

Problematika vekového rozsahu spodnokriedovej foraminiferovej
zony Leupoldina cabri

Resumé anglického textu

V tuniskom trogu najvrchnej$i barém je reprezentovany Ciernymi, CiastoCne bitumi-
noznymi, tenkostiepatelnymi, biomikritickymi vapencami, zodpovedajucimi zone Lep-
toceras puzosianum (Z. STRANIK, E. MENCIK, L. MEMMI, J. SALAT 1974, J. SALAJ 1980. L.
MemMmi 1981) s Leptoceras costidiscus (d'ORBIGNY) a Macroscaphites yvani (PUzos).
V tejto Casti barému dochadza aj k prvému objaveniu druhov Leupoldina pustulans
(BoLL1) a Leupoldina cabri (SIGAL), indexovych druhov zony Leupoldina cabri, ktorl
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definoval J. F. LONGORIA (1974). V Mexiku, rovnako ako aj vo Francizsku v spodne;j
&asti vrchného aptu prevladaju plytkovodnejsie facie (rudistové vapence, organogénne
urgénske vapence, orbitolinové sliene ai.). Priaznivé podmienky pre rozvoj plank-
tonickych foraminifer zony Schackoina cabri v tychto oblastiach v porovnani s Tuniskom
nastali neskorsie, aZ v priebehu gargasu.

V Tunisku tieto druhy st svojim stratigrafickym rozsahom viazané od najvrchnejicho
barému do najvrchnejSieho gargasu. Schackoina cabri, ako intervalova zéna, je davana
autorom do vzfahu s najvrchnej$im barémom. Jej vrchna hranica je definovana prvym
objavenim druhu Planomalina (Globigerinelloides) ferreolensis (MOULLADE) spolu s
Deshayesites deshayesi (d’ORBIGNY).

Referenény profil v Tunisku pre barém a apt je na lokalite Dj. Ech Chama (oblast
Zaghouanu) s najlepsie definovanou barém — aptskou hranicou. Ako jedna z nie-
kolkych vhodnych lokalit pripada do uvahy k navrhnutiu za stratotypovu lokalitu pre
tito hranicu (T. BIRKELUND et al. 1984, p. 8).

Explanations to Plates XVIII—XIX

Plate XVIII

Macroscaphites yvani (PUzos) cca 2 x

Clavihedbergella kuhryi (LONGORIA) x 160

Leupoldina pustulans (BoLL1) x 215

Hedbergella bollii LONGORIA x 120

Planomalina (Globigerinelloides) sigali (LONGORIA) x 160
Planomalina (Globigerinelloides) sigali (LONGORIA) x 120
Planomalina (Gl.) maridalensis (MoLL1) x 120
Leupoldina cabri (SIGAL) x 125

Hedbergella bollii LONGORIA x 160

Hedbergella delrioensis (CARSEY) x 110

Planomalina (Gl.) gottisi (CHEVALIER) x 100

—_O NI DWW -

Figs. 1—9. Loc.: Dj. Ech Chama, Uppermost Barremian of Zaghouan area, Eastern Tunisia.
Figs. 10—11. Loc.: Tura Luka, Marls of the Lower Aptian of the Kysuca sequence. West Car-
pathians.

Plate XIX

1,2 Hedbergella labocaensis LONGORIA x 150, x 175

3,4, 5 Planomalina (Globigerinelloides) saundersi BoLLI x 250, x 200, x 200
6—9 Clavihedbergella roblesae (OBREGON) x 185, x 150, x 175, x 150

10 Clavihedbergella kuhryi (LONGORIA) x 125

11—12 Leupoldina pustulans (BoLLi) x 165, x 135

1—12 Loc.: Dj. Ech Chama, sample Z-83/1987, Uppermost Barremian of Zaghouan area, Eastern
Tunisia.
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MARGITA VANOVA—HIND KANAFANI

Paleontological Characteristics of Reticulate Nummulites from
the Areas of Damascus and Dmer (Syria)

3 text. fig., 4 pl. (XX—XXIII), 5 tab., slovak summary

Abstract: This work deals with paleontological characteristics of the specimens Nummulites
fabianii (PREVER)? Nummulites fabianii retiatus ROVEDA, transitional form from Nummulites fabianii
retiatus ROVEDA to Nummulites fichteli MICHELOTTI and Nummulites fichteli MICHELOTTIL. The first

two spedmens have been found in the section MS’ north of Damascus, whereas the last two occurred
in the section AD in the Dmer area in Syria.

Introduction

The Paleogene sediments of Syria are well-known for their abundant and
variegated larger foraminifers preserved in various ways in different rock types.
Our attention has been attracted by reticulate specimens exposed in the sections
MS’ north of Damascus and AD in the Dmer area. In the section MS’, crumb-
ling foraminifers occurred in weathered limestones. In the samples MS’-50 and
MS’-51 they were represented by specimens regarded as Nummulites fabianii
(PREVER)?, and in the sample MS’-52 by the subspecies Nummulites fabianii
retiatus ROVEDA. In the section AD, very abundant recrystallized foraminifers
occurred in compact nummulite limestones. In the samples AD-9 and AD-9a
they were represented by the species Nummulites fichteli MICHELOTTI and in the
sample AD-13 by a transitional form from Nummulites fabianii retiatus ROVEDA
to Nummulites fichteli MiCHELOTTI. The accompanying fauna contains scarce
specimens of species with different stratigraphic ranges. Some of them suggest
washing of our assemblages, which in the section MS’ are assigned to the
Priabonian and in the section AD to the Oligocene.

As accompanying species in the section MS’ we may mention Nummulites
variolarius (LAMARCK), Nummulites discorbinus (SCHLOTHEIM), Nummulites

RNDr. M. VAKoOVA, CSc., Geological Institute of Dionyz Star, Mlynska dolina 1, 817 04 Bratislava,
Czechoslovakia

H. KANAFANI, The General Establishment for Geology and Mineral resources, Damascus, P. O. Box
7645 Syria
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striatus striatus (BRUGUIERE), Nummulites striatus pannonicus (ROZLOZSNIK) in
the samples MS’-50 and MS’-51. The sample MS’-52 contains none of the last
three species but its assemblage is enriched in Nummulites anomalus anomalus
HARPE, Nummulites incrassatus ramondiformis HARPE, Nummulites pulchellus
HARPE, Nummulites cf. pulchellus HARPE, Nummulites chavannesi HARPE, Num-
mulites cf. chavannesi HARPE, Nummulites cf. orbignyi (GALEOTTI), Nummulites
cf. anomalus lopuchovensis VANOVA, Nummulites bouillei HARPE, Operculina
schwageri SILVESTRI, Operculina alpina DouviLLé and Heterostegina sp.

[J baAMASCuUS

0 50 100km

Fig. 1 Sketch map of localities; 1 — profile MS’, 2 — profile AD.
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Similarly, the section AD contained only a few species. Nummulites in-
crassatus incrassatus HARPE, Nummulites cf. incrassatus ramondiformis HARPE
and Operculina sp. have been found in the sample AD-9. In the sample AD-9a
these were replaced by the species Nummulites anomalus anomalus HARPE,
Nummulites orbignyi (GALEOTTI), Nummulites cf. anomalus lopuchovensis VANO-
VA, Nummulites bouillei HARPE, Nummulites cf. vascus JoLy LEYMERIE and
Planoperculina complanata (DEFRANCE). The sample AD-13 was strongly recrys-
tallized and although it contained abundant small nummulites only one spe-
cimen could have been compared with the species Nummulites bouillei HARPE.
Of operculinoid foraminifers, only one specimen of heterostegina has been
discovered. The shape of its secondary chambers resembles the species Heteros-
tegina reticulata RUTIMEYER, whereas its diagnostic values and the shape of
basal chamberlets suggest the species Heterostegina praecursor TAN SIN HoK.

Nummulites fabianii (PREVER)?
Form A

Tab. XX, Fig. 7—12

Form of test: Slightly convex tests are considerably affected by weath-
ering. The course of their surface ornamentation is indicated only by fine
grooves and small depressions preserved as traces after weathered septal fila-
ments, central pillar, granules and transversal lamina. In the sample MS’-50 the
central pillar of some specimens seems to have been indistinct. The septal
filaments are undulating. In the specimen No 26 (Tab. XX, Fig. 7), small gra-
nules cling to them approximately in the centre of the test. The transversal
lamina is indicated near the margin of the tests. Isometric or oblong meshes
mark the shape of the chambers of the last two whorls. Apart from specimens
with a similar surface character, the sample MS’-51 contains also specimens
with distinct concentric granules (Tab. XX, Fig. 9) or conspicuous transversal
lamina (Tab. XX, Fig. 10). The septal filaments are undulating. Most specimens
have a distinctly visible central pillar. In the polar region, the meshes of the
reticulum are elongated radially, in the test’s centre they become oblong. Near
the margin they again indicate the shape of the chambers of the last two whorls.
The test diametre ranges from 1.6 to 3.6 mm, most commonly amounting to 2.0—
2.6 mm.

Internal structure of test: In the studied material, specimens with
isolepidine-type nucleoconch prevail over those with anisolepidine one. Dimen-
sions of the protoconch vary as follows:

LP* HP
Range Mean Range Mean
MS’-50 0,125—0,200 0,154 mm 0,118—0,288 0,198 mm
MS’-51 0,090— 0,180—

*LP — length of the protoconch; HP — height of the protoconch, both walls including




Other parts of test: Regular spire grows slightly in the first three
whorls, in the fourth whorl its step diminishes a little. In the specimens of the
sample MS’-51 it is somewhat more loosely coiled. The L value varies in the
range:

MS’-50

Whorl I 11 111 v
Range** 0,148—0,190 —0,005—0,120 —0,042—0,100 —0,125—0,052
Mean 0,167 0,038 0,051 —0,014 mm
Range*** 0,85—1,82 0,78—1,63 1,56—1,2
Mean 1,25 1,29 0,96
MS’51

Whorl I I I11 IV
Range 0,155—0,156  0,016—0,101 —0,017—0,143 0,040— mm
Mean 0,155 0,059 0,063 mm
Range 1,1—1,64 0,093—1,83 1,16—

Mean 1.57 1,38

The spiral lamina is of variable thickness, in chambers slightly recourved. The
P value varies from 1/5 to 1. In the first whorl its mean value is 1/2, in the second
1/3, in the third 2/5 and in the fourth whorl 3/5. The shape of chambers is
variable. Besides specimens with longer chambers, both samples contain also
specimens with isometric or slightly higher chambers. There occurred also
specimens with isometric or a little higher chambers in the internal whorls and
longer ones near the test’s circumference. Back chamber angles are rounded.
The chambers are separated from each other by equilinear or in the upper part
slightly bent septa. They usually run diagonally. In the first whorl there are 6—7
septa (Mean 6.2), in the second 10—13 (Mean 11.3), in the third 14—15 (Mean
14.3) and in the fourth 17—18 septa (mean 17.5).

Remark: In our material we failed to find specimens with a perfectly
preserved surface nor specimens that could be divided in two and therefore we
could not have observed the surface and equatorial section of the same spe-
cimen. According to the form of the central part of the test we could divide
weathered cores into two types. The first one has a netlike ornamentation
throughout its surface, the second only near the circumference. Its central part
is decorated with undulating septal filaments with tiny concentric granules. In
the sample MS’-50 we have found only specimens without any reticulum in the
test’s central part (Tab. XX, Fig. 7). The sample MS’-51 contained both types
(Tab. XX, Fig. 8, Tab. XX, Fig. 10). Among them there were specimens with
distinct concentrically situated granules (Tab. XX, Fig. 9). According to the
form of the peripheral part of the test, however, all specimens of both samples

** . — value in the sense of V. DE ZANCHE and R. PavLOVEC, 1967
*** | — value in the sense of P. RozLozsNIK, 1924

30




§3

T w3 == 3 T 5 ;
1 2 3 4 5 s
w50 450
= = —l—[— 5
[ b= ] | [ T1] ‘
4 250
22 62p)
» 28 (07 200 4
L = 4
F 350 » -
2 7S
o 150
L 300 19(36p) |
s 250
- 250 250
L 200 1
L 6(214p) 4
5 ® 200
I 8(154p) 150
- 100 100
190p)
I~ s0 50

Fig. 2 Percent frequency distributions in length of protoconch of Nummulites fabianii (PREVER)?, Nummulites fabianii retiatus ROVEDA, Transition-
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MICHELOTTI, sample AD-13.
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can be regarded as one species. On the basis of the character of chambers and
coiling of spire of accessible equatorial sections we assign them, with question
mark, to the species Nummulites fabianii (PREVER). We suppose that the weath-
ered cores provide only an imperfect picture of the test’s form. Specimens with
no transversal lamina in the central part of the test resemble the species Num-
mulites fichteli MICHELOTTI (V. ROVEDA 1970, p. 246, Fig. 3) and Nummulites
kakhadzei MREvLISCHVILI (N. 1. MREevLiscHviL 1978, Tab. XII, Fig. 2, 4,
Tab. XIII, Fig. 3, 5, 7). From the species Nummulites fichteli MICHELOTTI they
differ in shorter chambers and more tightly coiled spire, whereas from the
species Nummulites kakhadzei MREVLISCHVILI our specimens differ in a substan-
tially smaller protoconch.

Our specimens are characterized by a small size and tiny protoconch. Small
specimens of the species Nummulites fabianii (PREVER) are mentioned by R.
HerB and H. HEKEeL (1975) from the samples 724 and 728c in the section Val
Organa east of Possagno. Our specimens differ from them in the surficial
appearance and more tightly coiled spire.

Nummulites fabianii retiatus ROVEDA, 1959
Form A

Tab. XX, Fig. 13—15

1959 Nummulites retiatus n.sp. — V. ROVEDA: Nummulites retiatus nouvelle espéce etc.,
p- 201206, tab. 1, fig. 1—10

1975 Nummulites fabianii retiatus ROVEDA—R. HERB—H. HEKEL: Nummulites aus dem Obereo-
caen von Possagno, p. 133—134, tab. 4, fig. 10, 11, tab. 5, fig. 2, 3, 7, 12, text. fig. 39, 40

Form of test: In the sample MS’-52 we failed to find any specimens on
which the test surface could be observed.

Internal structure of test: Specimens with isolepidine-type nucleo-
conch dominate in the material studied. The dimensions of the protoconch vary
within the range:

LP HP
Range Mean Range Mean
0.183—0.228 0.214 mm 0.215—0.250 0.239 mm

Other parts of test: Equatorial sections contain two or three preser-
ved whorls. To the end of the second whorl the spire grows slowly, in the third
it is already more loosely coiled. The L value ranges as follows:

Whorl | II 111

Range 0.135—0.210 0.020—0.113 0.044—0.155 mm
Mean 0.171 0.069 0.099 mm
Range 1.09—1.7 1.16—1.67
Mean 1.44 1.41

The spiral lamina is recourved in some whorls. In the first whorl it occupies in
average 2/3, in the other ones 4/5 of the chamber height. The chambers are
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usually longer already from the first whorl. Back chamber angles are somewhat
deeper and rounded. Slightly bent septa are thin, running a little diagonally. In
the first whorl there are 6—7 (Mean 6.6), in the second 10—13 (Mean 11.3)
septa.

Remark: In comparison with the specimens Nummulites fabianii
(PREVER)? from the samples MS’-50 and MS’-51, our specimens have a larger
protoconch, longer chambers and much more loosely coiled spire from the
second whorl, which gives them the character of the subspecies Nummulites
fabianii retiatus ROVEDA. The general appearance of their equatorial section is
equal to that of this subspecies in V. RovEDA’s (1959) work. Our specimens,
however, differ from them in a larger length range of the protoconch. In 1973
and 1975 R. HErRB—H. HEKEL presented diagrams of spiral coiling and histo-
grams of the protoconch size of specimens of the subspecies Nummulites fabianii
retiatus ROVEDA from two sections in the vicinity of the locality Possagno. From
these, our specimens differ in a smaller protoconch and more tightly coiled spire.
Neveretheless, the character itself of the spiral coiling is the same.

Transitional form from Nummulites fabianii retiatus ROVEDA
to Nummulites fichteti MICHELOTTI

ForMm A
Tab. XXI, Fig. 14

Form of test: Slightly convex lenticular tests have a narrow rounded
margin and surficial netlike ornamentation. Some specimens have also a white
spot in the polar area. Septal filaments are radial, slightly undulating, only
rarely continuous. Transversal lamina is absent. In the last two or three whorls
it is indicated by only a fine thickening which does not protrude above the
surface and follows the course of the spiral lamina. In the central part of the test,
meshes of reticulum are mostly incomplete and irregularly rounded or
sometimes radially elongated. In the last third of the test they become angular.
Above the last two or three whorls they are two to three times elongated. The
test diametre ranges from 2.1 to 3.2 mm and thickness amounts to 1.0—1.2 mm.

Internal structure of test: Specimens with isolepidine-type nucleo-
conch prevail. The dimensions of the protoconch vary within the range:

LP HP
Range Mean Range Mean

0.265—0.482 0.316 mm 0.267—0.724 0.383 mm

Other parts of test: The spire grows regularly in the first four
whorls, whereas in the last two it is more loosely coiled. The L value ranges as
follows:

Whorl I 11 I11 v
Range 0.133—0.320 —0.063—0.102 0.091—0.097  0.078—0.131
Mean 0.229 0.009 0.026 0.052
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Range 0.75—1.98 0.67—1.4 0.080—1.48

Mean 1.06 : 1.4 1.15
Whorl \% VI

Range —0.032——-0.002 —0.048 mm

Mean —0.018 mm

Range 0.89—0.95 0.87

Mean 0.93

The spiral lamina in chambers is slightly recourved and rather thick. The P
value varies from 1/8 to 1/5. In the first whorl its mean value attains 2/5, in the
other ones 1/2. The chamber length is larger than the height already from the
first whorl. The length is 0.5—2.5 times larger than the height, especially in outer
whorls. The chamber angles are rounded. The septa are regularly arranged and
run slightly diagonally. They are thin, equilinear or, in the upper part, bent and
terminated by a foot. Because of very indistinct visibility of individual parts of
the test due to intensive recrystallization, we could have observed the number
of septa in only a few specimens. In the first whorl there are 6 septa, in the
second 10—12 (Mean 11), in the third 16 and in the fourth whorl 14 of them.

Remark: Specimens with surficial netlike ornamentation from the sample
AD-13 cannot be unequivocally assigned to any species of the phylogenic order
of the species Nummulites fabianii (PReVER). The appearance of their surface
most resembles the species Nummulites fichteli MICHELOTTI, whereas their
equatorial section is similar to that of the subspecies Nummulites fabianii retiatus
RoOVEDA. The similarity to the species Nummulites fichteli MICHELOTTI lies in
incomplete and irregularly rounded meshes of reticulum in the central part of
the test and in two to three times elongated oblong meshes above almost the last
three whorls. No element of the netlike ornamentation protrudes above the test
surface. As regards the similarity of the equatorial section to that of the
subspecies Nummulites fabianii retiatus ROVEDA, it lies in the shape of the
chambers and the way in which the spire is coiled. In the first three whorls the
course of the spire resembles that of the species Nummulites fabianii (PREVER)
and Nummulites fichteli MICHELOTTI, in the other whorls it becomes much
looser. In this sign it most resembles the subspecies Nummulites fabianii retiatus
ROVEDA, though our specimens are more loosely coiled.

M. CizANCOURT (1943) described in page 755 and illustrated in Tab. XLV,
Fig. 6, 7 the species Nummulites fichteli MICHELOTTI. According to this author
it resembles, at the first look, the species Nummulites subfabianii, i.e. form A of
the species Nummulites fabianii (PREVER). The surface appearance of the spe-
cimen from the locality Seba Biar (Tab. XLV, Fig. 6) is similar to our transition-
al form from Nummulites fabianii retiatus ROVEDA to Nummulites fichteli
MicHELOTTI. The specimen from the locality Tarag el Allag differs from it in a
thinner, in chambers unrecourved, spiral lamina and smaller height of the
chambers in the peripheral part of the test.




Nummulites fichteli MICHELOTTI, 1841
Form A
Tab. XXI, Fig. 5, 6, Tab. XXII, Fig. 1—7, Tab. XXIII, Fig. | —4

1841 Nummulites fichteli MICHELOTTI, p. 44, PL. 3, Fig. 7 (non vidi), (fide V. Rovepa, 1970)

1970 Nummulites fichteli MICHELOTTI, Form A — V. Rovepa: Revision of the Nummulites etc.,
p. 245--249, P1. 22, Fig. 13

1981 Nummulites fichteli MICHELOTTI, 1841, Form A — H. ScHAUB: Nummulites et Assilines etc.,
p. 128—130, P1. 50, Fig. 6, 9, 10, 13, 15, 17, Tab. 15:1

Form of test: Slightly convex test rapidly flattens into a narrow roun-
ded margin. From the test there protrude undulating irregular septa which join
together thus forming a fine, variegatedly shaped surface ornamentation. In
some specimens, in the beginning the meshes of reticulum are elongated in radial
sense, then passing into irregularly rounded (Tab. XXII, Fig. 1), or more or less
oblong ones still elongated in radial sense (Tab. XXII, Fig. 4). Above the last
rarely and also above the next to the last whorl, the meshes become two to three
times elongated oblongs. In some specimens the radial course of septa disap-
pears. All their surface is covered with irregularly rounded meshes beginning in
the immediate vicinity of the white spot. Only above the last whorl, oblong, in
average three times elongated meshes can be seen (Tab. XXIII, Fig. 1, 3). In the
sample AD-9 the mean test diametre attains 5.0 mm and thickness amounts to
1.6 mm. In the sample AD-9a the test diametre mostly varies from 3.4 to 4.5 mm
and thickness from 1.5 to 1.8 mm.

Internal structure of test: In the samples AD-9 and AD-9a, most
specimens have an anisolepidine nucleoconch. The dimensions of the proto-

conch vary as follows: .

Range Mean Range Mean
AD-9 0.290—0.523 0.422 mm 0.360—0.628 0.496 mm
AD-9a 0.258—0.525 0.408 mm 0.318—0.604 0.472 mm

Other parts of test: The spire is regularly coiled up to the last whorl.
In the specimens from the sample AD-9 it is slightly looser already from the first
whorls and from the sixth whorl this difference becomes more distinct. The L
value varies within the range:

AD-9

Whorl I Il I11 v
Range 0.156—0.280 —0.077—0.062 —0.069—0.116 —0.050—0.1 57
Mean 0.220 0.005 0.016 0.054
Range 0.72—1.51 0.7—1.6 0.8—1.93
Mean 0.99 1.18 1.24
Whorl \% VI VII VIII
Range —0.069—0.170 —0.109—0.168 0.004—0.087 0.027 mm
Mean 0.028 —0.002 0.042 mm
Range 0.76—1.85 0.63—1.61 0.73—1.29

Mean 1,1 1.01 0.98
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AD-9a

Whorl I I1 I11 v

Range  0.120—0.295 —-0.075—0.112 —0.054—0.096 —0.063—0.095
Mean 214 0.013 0.013 0.026
Range 0.58—1.85 0.78—1.44 0.95—1.47
Mean 1.09 1.08 1.12

Whorl Vv VI VIl VIII

Range —0.091—0.108 —0.096—0.134 —0.070—0.61 —0.058—0.031 mm
Mean 0.023 0.007 —-0.013 —0.013 mm
Range 0.65—1.55 0.75—1.76 0.77—1,3 0.78—1.08
Mean 1.05 1.07 0.96 0.93

In chambers the spiral lamina is slightly recourved or equilinear and
irregularly thick. The P value varies from 1/7 to 1 1/3. The mean P value of the
specimens from both samples ranges from 2/5 to 1/2 the end of the sixth whorl.
Specimens from the sample AD-9 have a thicker spiral lamina (3/4) in the last
whorl than those from the sample AD-9a (1/3). From the test centre toward the
periphery, the chambers gradually become longer. In the first whorls the cham-
bers are 1 1/2 times and in the last whorls 3—4 times longer. The back chamber
angles are slightly deepened, mostly pointed. The septa are short, equilinear or
slightly bent and run somewhat diagonally. As regards the number of the septa,
there are differences between the specimens of both samples:

AD-9

Whorl | 11 111 v
Range 6—8 9—I15 15—21 6—24
Mean 6.6 11.6 16.9 20.5
Whorl v VI Vil VIII
Range 17—24 22—23 24—25

Mean 21.1 22.6 24.5

AD-9a

Whorl I 11 I11 IV
Range 5—8 11—16 13—19 16—23
Mean 6 12.6 15.7 17.8
Whorl A" VI VII VIII
Range 16—22 16—21 19—28 19
Mean 18.8 19.3 23.8

Remark: According to the character of the reticulum, the specimens
from the sample AD-9a could be divided in two types. The first type would
comprise the specimens with more or less visible septal filaments (Tab. XXII,
Fig. 1, 4) whereas the second type includes specimens whose septal filaments are
so undulating that they cannot be observed (Tab. XXIII, Fig. 1, 3). The latter
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Table of statistical data of Transitional form from Nummulites fabianii retiatus ROVEDA to Nummulites
fichteli MICHELOTTI from the sample AD-13

Numier Protoconch Length of the radius in whorls L value
of the in the sense of V.
specimen Length | Height 1 2 3 4 5 6 : 3

21 0.265 | 0.284 | 0.185 0.394 | 0.598 0.185 0.024

| 0.282 | 0.312 | 0.22 0.439 | 0.707 1.105 1.505 0.224 —0.009

35 0.286 | 0.325 | 0.243 | 0464 | 0.714 0.243 | —0.022
17 0.290 | 0.338 | 0.237 0.469 | 0.690 | 0.927 0.237 —0.005
16 0.297 | 0.338 | 0.241 0.480 | 0.693 0.984 0.241 —0.002
32 0.297 | 0.267 | 0.133 0.36R 0.570 0.133 0.102
18 0.303 | 0.346 | 0.215 | 0.439 | 0.690 1.060 0.215 0.009
36 0.323 | 0.533 | 0.215 | 0.497 | 0.658 | 0.882 0.215 0.067
23 0.323 | 0.391 | 0.247 0.529 | 0.860 1.269 1.654 1.991 0.247 0.035
31 0.325 0.228 | 0.439 | 0.684 0.963 0.228 0.017
27 0.357 0.215 0.471 0.789 1.221 1.641 0.215 0.041
34 0.357 | 0.232 | 0.307 | 0.585 | 0.899 | 1.344 0.307 | —0.029
30 0.366 | 0.437 | 0.263 0.546 | 0.860 ) 0.263 0.020
38 0.372 0.183 0.402 | 0.645 0.925 0.183 0.036
37 0.374 | 0.361 0.252 | 0.441 0.707 1.041 0.252 —0.063
33 0.389 | 0.472 | 0.194 | 0.344 | 0.591 0.194 —0.044
22 0.482 | 0.724 | 0.320 0.590 | 0.943 1.250 1.525 0.320 —0.050
20 0.228 0.496 | 0.783 1187 0.228 0.040

have the entire surface of their test covered with small irregular rounded meshes.
The first-type specimens resemble the species Nummulites fichteli MICHELOTTI
from the locality Migiurtinia in the northern part of former Italian Somalia that
was illustrated by E. MARCHESINI and G. C. Facca (1941—1942, Tab. VIII (11),
Fig. 15—20). The appearance of the second-type specimens is similar to that of
the species Nummulites garansianus JoLY-LEYMERIE that was assigned to the
species Nummulites fichteli MICHELOTTI by the authors Ph. DE LA HARPE (1881,
p. 8), G. BomBiTa (1975, p. 65) and H. ScHAuUB (1981, p. 129). There are no
differences in the equatorial section character of specimens of both our types,
which confirms the supposition of the above-mentioned authors about the
identity of these species.

In comparison with M. C1zANCOURT’s (1934) specimens of the species Num-
mulites fichteli MICHELOTTI, the specimen from the locality Seba Biar has a
different shape of its peripheral part and specimen from Tarag el Allag has a
thinner spiral lamina and therefore also higher and sorter chambers. Its charac-
ter most resembles the specimens from the sample AD-13, which we consider a
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in whorls Number of septa in whorls

de Zanche and R. Pavlovec (1967) |in the sense of P. Rozlozsnik (1924) l 5 s 4

3 4 5 6 2 3 4 5 6
—0.005 1.12 | 0.97

0.053( 0.130| —0.002 096 | 1.25 | 1.48 6 10 14

0.029 091 | 1.13

0.011| 0.016 098 | 0.95 | 1.07 6 12
—0.026 | —0.078 099 | 0.89 | 1.36 6 11 16
—0.033 1.75 | 0.86

0.027| 0.119 1.04 | 1.12 | 147
—0.091| 0.033 1.3 0.67 | 1

0.049| 0.078| —0.024|—0.048| 1.14 | 1.17 | 1.23 | 0.94 | 0.87

0.034| 0.034 092 | 1.16 | 1.14 14

0.062| 0.114| —0.012 1.2 1.2 1.41 | 095

0.036| 0.131 0.9 113

0.031 1.98 | 1.1

0.024| 0.037 12 1.1 1.15

0.077| 0.068 075 | 1.4 125

0.097 Q.77 | 1.35

0.083 | —0.046 | —0.032 090 | 1.27 | 0.80 | 0.89

0.019| 0.067 1.18 | 1.08 | 1.23

transitional form from Nummulites fabianii retiatus ROVEDA to Nummulites
fichteli MICHELOTTI.

Form B
Tab. XXIII, Fig. 5—7

1846 Nummulites intermedia D’ ARCHIAC, p. 199 (non vidi) (fide V. RovEDA, 1970)

1970 Nummulites intermedia, 1846, Form B — V. RoveDA: Revision of the Nummulites etc.,
p. 249—252, Tab. 22, Fig. 9, Tab. 24, Fig. I, 2, text. fig. 27—34

1981 Nummulites fichteli MICHELOTTI, Forme B — H. ScHaus: Nummulites et Assilines etc.,
p. 128—129, P. 50, Fig. 5—8, 11, 12, 16, 18 Tab. 15:k

Form of test: Slightly convex test rapidly flattens toward a narrow
rounded margin. On the surface there is a fine, rather indistinct netlike orna-
mentation formed of small irregular rounded meshes. The test diametre ranges
from 11.0 to 13.0 mm and thickness from 2.0 to 2.3 mm.
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g Table of statistical data of Nummulites fabianii (PReVER)? and Nummulites fabianii retiatus ROVEDA

Nucleoconch Leng?h it g sndlg L value in whorls Nu@ber of
Nambr in whorls* septa in whorls
Sample of the in the sense of V. de Zanche in the sense of P. Species
specimen Length | Height 1 2 3 4 and R. Pavlovec (1967) Rozlozsnik (1924) 1l213la
1 & 3 4 2 3 4
8 0.125 | 0.288 [0.148(0.370|0.655|0.815| 0.148 0.074] 0.063|—0.125|1.5 |1.28(0.56 11{14
40 0.135 | 0.130 |0.190(0.375)0.633]0.943 | 0.190 |—0.005| 0.073| 0.052]0.97|1.39]1.2 3
42 0.138 | 0.118 [0.158 {0.350 | 0.500 0.158 0.034| —0.042 1.2110.78 6112|1418 g
2 9 0.143 | 0.183 |0.168 [ 0.345|0.585|0.855| 0.168 0.009| 0.063( 0.030({1.05[1.35|1.12] 6 |12|15{17 9%-
% 39 0.143 0.183]0.340 | 0.597 0.183 | —0.026] 0.100 0.85]1.63 §
6 0.160 | 0.250 |0.170 0.170 ":\
7 0.190 | 0.198 |0.173{0.410 0.173 0.064 1.36 7110|114 %
12 0.200 | 0.220 |0.145{0.410 0.145 0.120 1.82 6 |13]15 :;
i 7 0.090 0.155]0.326 | 0.640 0.155 0.016| 0.143 1.10/1.83 611014
% 1 0.156{0.413{0.653 {0.933 | 0.156 0.101]=0.017| 0.040|1.64|0.93|1.16
8 0.183 | 0.230 |0.135{0.365|0.750 0.135 0.095| 0.155 1.7 11.67 :g .
- 42 0.213 | 0.215 |0.163{0.375 0.163 0.049 13 §§
g 9 0.220 | 0.250 |0.160{0.433]0.750 0.160 0.113] 0.044 1.7 |1.16 7110 gz
- 43 0.225 | 0.250 {0.210|0.440 0.210 0.020 1.09 6111 § §
41 0.228 | 0.250 |0.188 0.188 7113 %

* The length of the radius was measured from the beginning of the first whorl




Table of statistical data of Nummulites fichteli MicHeLoTTI from the sample AD-9a

Naiber Protoconch Length of the radius in whorls L value in whorls Number of septa in whorls
of the j in the sense of V. de Zanche and R._Pavlovec (1967) in the sense of P. Rozlozsnik (1924)
specimen Length | Height | | 2 3 4 5 6 7 8 l 5 ; A : = - 8 ; 3 g - = -~ . 1121314|5[6(7]8
10 0.258 | 0.365 [0.181(0.430{0.626(0.860 | 1.112|1.410 0.181 0.068| —0.053| 0.038| 0.018] 0.046 1.3810.78 | 1.19| 1.07 | 1.18 611214|17(17|16
12 0.293 | 0.318 [0.2150.430 | 0.645|0.948 | 1.329 [ 1.707 | 2.062 0.215 | 0.000[ 0.000| 0.088| 0.078|—0.003|—0.023 1 1 1.41]1.25]0.99(0.93 6[13]15(19(18]21
42 0.308 | 0.430./0.202|0.392|0.624|0.860| 1.092 | 1.359 | 1.632 | 1.847 | 0.202 [ —0.012| 0.042| 0.004| —0.004| 0.035| 0.006|—0.058|0.94 1.22]1.010.98|1.15{1.02 7113{16|16|16|19]19
50 0.329 | 0.466 |0.204 |0.385)|0.645|0.931|1.270| 1.557 0.204 |{—0.023| 0.079| 0.026| 0.053|—0.052 0.88(1.44|1.1 6(11[17]16(19
21 0.335 | 0.406 |0.157|0.360|0.597|0.897 | 1.195| 1.593 0.157 | 0.046| 0.034|—0.063| 0.002 0.100 1.29(1.17(1.27{0.99 | 1.33 5(13]15{17|19
23 0.335 | 0.378 |0.215/0.387|0.606 | 0.832 | 1.120 | 1.419 | 1.649 0215 |—0.043| 0.047| 0.007| 0.062| 0.011|—0.069 0.8 11.27|1.03(1.27|1.03|0.77 6(16]16|18
’ 11 0.351 | 0.450 |0.219|0.447{0.673|0.972 | 1.303 0.219 0.009| —0.003| 0.075| 0.031 1.04{0.99|1.33} 1.1 6 [11]15]19]16{17|22
20 0.355 | 0.394 |0.146(0.353]0.645[0.931 | 1.230 | 1.548 0.146 0.061| 0.085|—0.006| 0.013] 0.019 1.41]1.41{0.97|1.04(1.06 6114113]16(16
40 0.359 0.120|0.342 (0.557 | 0.847 | 1.125| 1.370 | 1.632 0.120 | 0.102|—0.007| 0.075|—0.012|—0.033| 0.017 1.85/0.96]1.3510.95|0.88 | 1.06 5|14(13(18]21|21]|28
18 0.361 | 0.443 [0.215|0.430|0.684 | 0.948 | 1.275 0.215 | 0.000( 0.039| 0.010( 0.064 1 1.18]1.03 | 1.23 6(14|16|16(18(20
19 0.363 | 0.430 10.215|0.458|0.755[1.075|1.462|1.753|2.105[2.488 | 0.215 | 0.028| 0.054| 0.023| 0.067| —0.096 0.061| 0.031|1.13[1.22]1.07(1.2 |0.75|1.3 |1.08| 6 [11{15[18|16(19]|22|19
53 0.400 | 0.430 |0.224|0.443 [0.695|0.888 | 1.189 | 1.443 0.224 |—0.005| 0.033|—0.059| 0.108|—0.047 0.58(1.15|0.77 | 1.55] 0.84 5112|16|17(19
17 0.409 | 0.443 |0.226|0.466 |0.716 | 0.974 0.226 | 0.014| 0.010 0.008 1.06 | 1.04|1.03 8 [10(16
24 0.430 | 0.512 |0.215]|0.449 |0.562|0.950 | 1.264 | 1.544 0.215 0.019| —0.031} 0.095| 0.016|—0.034 1.09]0.86 | 1.47 | 1.05 | 0.89 6(13(16|18]20
25 0.430 | 0.452 |0.267|0.548 | 0.796 0.267 0.014| —0.033 1.05(0.88 5111116
47 0.430 | 0.527 |0.185|0.482|0.725|0.959 0.185 | 0.112({—0.054| 0.009 1.6 |0.81]0.86 7113]17]23
ER) 0.447 | 0.447 |0.215]|0.449 |0.667 | 0.916 | 1.178 | 1.415 0.215 | 0.019|—0.016] 0.031 0.013|-0.025 1.0910.93(1.14|1.05{0.9 6 [11]15}17]19]|20
51 0.447 | 0.437 |0.249 | 0.480|0.697 | 0.955 0.249 |—0.018| —0.014| 0.041 0.9210.94|1.18 5112
16 0.454 | 0.559 |0.215|0.430|0.675]0.942|1.118 | 1.428 0.215 | 0.010f 0.020{ 0.022{—0.091| 0.134 1.07[1.08| 1.1 |1.65]1.76
9 0.456 | 0.550 |0.248|0.510 0.248 | 0.014 1.06 616
52 0.460 | 0.540 |0.226|0.484|0.736|0.976 0.226 | 0.032| —0.006| —0.012 1.14]0.980.95 71(12(18
46 0.477 | 0.574 [0.290(0.510|0.813 0.290 |{—0.070| 0.083 0.75(1.38 5112(18(19]22
45 0.488 | 0.593 |0.258 |0.441(0.720| 1.002 | 1.316 0.258 |—0.075| 0.096| 0.003| 0.032 0.7 |1.5211.01]1.11 6[12]16|17|22
41 0.490 0.178 | 0.404 | 0.618 | 0.860 | 1.097 | 1.361 0.178 | 0.048|—0.012| 0.028/ —0.005| 0.027 1.2610.94|1.13|0.97 | .11 5114{13]18]21{21{28
26 0.503 | 0.600 |0.224|0.452{0.650 0.224 | 0.004|—0.030 1.01 {0.86
43 0.510 | 0.604 |0.173]0.406|0.609|0.875|1.118 | 1.387 | 1.576 0.173 0.060| —0.030| 0.063| —0.023| 0.026|—0.070 1.3410.87|1.31 {091 |1.1 |0.70|0.78 | 7 | 14{19|21|22
54 0.525 0.2950.535|0.860 | 1.174 | 1.505 0.295 | —0.055| 0.085|—0.011| 0.017 0.81]1.3510.97]1.05 5112[17







Table of mean statistical data of Nummulites fabianii (PREVER)? (1). Nummulites fabianii retiatus ROVEDA (2), Transitional form from

Nummulites fabianii retiatus ROVEDA to Nummulites fichteli MiCHELOTTI (3) and Nummulites fichteli MiCHELOTTI (4)
Protoconch Length of the radius in whorls L value in whorls Number of septa in whorls
Sample Length|Height 5 3 4 5 5 5 - in the sense of V. de Zanche and R. Pavlovec (1967) in the sense of P. Rozlozsnik (1924) l 4 3 4 it . 5 fggggﬁg;
1 2 3 4 5 6 7 8 2 3 4 5 6 7 8
MS™-50 | 0.154 [ 0.198 |0.167[0.371|0.594 | 0.871 0.167 [ 0.038{0.051 | —0.014 125 | 1.29 | 0.96 6.2 13 | 143 | 175
MS’-51 0.1550.369 [ 0.646 | 0.933 0.155]0.059 { 0.063 1.37 | 1.38 !
MS’-52 | 0.214 | 0.239 |0.171]0.403|0.750 0.171}0.069 | 0.099 | 144 | 141 6.6 11.3 2
AD-13 |0.316 | 0.383 {0.229]0.466 [0.728 | 1.085 | 1.581 [ 1.991 0.22910.009 | 0.026 | 0.052{ —0.018 A 1os | 11 1.15 | 0.93 6 11 3
AD-9 0.422 | 0.496 |0.220(0.443|0.670|0.950 | 1.267 | 1.537|1.978 | 2.380| 0.220 | 0.005 | 0.016 | 0.054! 0.028| —0.002| 0.042 099 | 1.18 | 1.24 | 1.1 1.01 | 0,98 6.6 11.6 16.9 20.5 21.1 22.6 24.5
AD-9a |0.408 | 0.47210.21410.410]0.680(0.937 (1.226(1.399(1.832(2.167|0.214|0.013{0.013| 0.026] 0.023|—0.007| —0.013 —0.0]3[ 1.09 | 1.08 | 1.12 | 1.07 | 1.07 | 0.96 | 0.93 6 12.6 15.7 17.8 18.8 19.3 23.8 e
Table of statistical data of Nummulites fichteli MICHELOTTI from the sample AD-9
P Protoconch Length of the radius in whorls L value in whorls Number of septa in whorls
of the ( in the sense of V. de Zanche and R. Pavlovec (1967) in the sense of P. Rozlozsnik (1924)
specimen | Length | Height | 1 2 3 4 5 6 7 8 l > 3 ” - o - 3 3 3 : - . - > Fh2e23.04.51:6::7
2 0.290 | 0.360 |0.168 |0.373 | 0.608 | 0.865 0.168 | 0.037{ 0.025| 0.022 1.2 |1.14|1.09 7113117(13]23
12 0.355 | 0.433 0.553(0.858|1.113 | 1.570 —0.045| 0.168 0.83 | 1.61 6(11|15(16]17
21 0.360 | 0.500 [0.176|0.370 | 0.598 (0.890 | 1.115} 1.358 0.176 | 0.018| 0.032] 0.068(—0.069| 0.018 1.08 [ 1.18 [ 1.28 | 0.76 | 1.07 7114]21(23]|20(23
15 0.380 0.208 1 0.473 1 0.726 | 1.020 | 1.280 0.208 | 0.057/—0.012| 0.041|—0.034 1.2710.96 { 1.1410.88 7112116(23 (24
1 0.383 0.2330.420 | 0.723 1.198 0.233 [—0.046| 0.116 08 (1.6 7112(19]22
13 0.390 | 0.440 |0.250(0.500|0.750 { 0.950 | 1.320 0.250 | 0.000f 0.000|—0.050{ 0.170 1 1 0.8 [1.85 22
11 0.398 | 0.460 |0.250|0.440 (0.475|0.960 | 1.195| 1.500 0.250 |—0.060] 0.035| 0.060{—0.050{ 0.070 0.761.1811.26 | 0.82 | 1.29 7113|18({20(24
8 0.403 | 0.500 |0.2500.513{0.750|1.085|1.458 0.250 0.013] —0.026] 0.098| 0.038 1 090 |1.41]1.11 22
9 0.405 | 0.500 |{0.2580.500|0.733 1.478 1 1.933 | 2.353 0.258 0.016] 0.031 0.035 0.94]1.12 0.92 6111(17({24122]23(24
17 0.405 | 0.470 |0.188|0.405]0.623|0.923|1.250 0.188 | 0.029| 0.001| 0.082( 0.027 1.16 |1 1.37(1.09 7(15]18(21]20
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Internal structure of the test: According to the spiral coiling and
chamber shape we distinguish three parts in the equatorial section. The first
seven whorls are tightly coiled. The chambers are isometric with a recourved
spiral lamina. The septa are slightly bent and diagonal, the back chamber angles
are rounded. In the 8th to 17th whorl the spire is loosely coiled, in chambers
slightly recourved. The length of the chambers is 1 1/2 to 3 1/2 larger than their
height. Also here the septa are slightly bent and diagonal. In the chambers they
form rounded or a little pointed back angles. The outer, very tightly coiled
stretch begins in the 18th whorl. Here the chambers are three to four times
larger. The septa are equilinear, run diagonally and in chambers form a deeper
pointed back angle. The thickness of the spiral lamina varies from 2/5 to 1, near
the test margin it exceeds the height of chambers. In a radius of 6.3 there are 20
whorls.

Remark: A characteristic sign of our specimens is that in their netlike
ornamentation there are only small meshes and the course of the septal filaments
cannot be observed. Their ornamentation equals that of specimens of the species
Nummulites garansianus YOLY—LEYMERIE, which, as has been mentioned
above, was assigned to the species Nummulites fichteli MICHELOTTI by PH. DE LA
HARPE (1881, p. 8), G. BoMBITA (1975, p. 65) and H. ScHAuUB (1981, p. 129). The
narrow coiling of the spire in the inner and outer whorls and fairly regular
arrangement of chambers are conspicuous, too. These characteristics of our
specimens most resemble a specimen from Biarritz illustrated in Tab. 50, Fig. 5

in the work of H. ScHAauB (1981). Teanilated by . Bohmer
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MARGITA VANOVA—HIND KANAFANI

Paleontologicka charakteristika numulitov so siefovou ozdobou povrchu
z okolia Damas$ku a Dmeru (Syria)

Resumé anglického textu

V spolocenstvach velkych foraminifer s prevladajicim zastupenim numulitov sa severne
od Damasku a v oblasti Dmeru nasli zaujimavé numulity so siefovou ozdobou povrchu.
V profile AD s. od Damasku boli vicsie, aviak velmi prekrystalizované.

V profile MS’ vo vzorkach MS’-50 a MS’-51 ich m6Zeme podla vzhladu povrchu
rozdelit do dvoch typov. Prvy typ ma sietovia ozdobu na celom povrchu, druhy iba pri
obvode schranky. Na zaklade charakteru komorok a vinutia $piraly ich zaradujeme s
otaznikom k druhu Nummulites fabianii (PREVER). Exemplare bez transverzalnej laminy
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v centralnej Casti schranky pripominaji druhy Nwmmulites fichteli MICHELOTT1 (V.
ROVEDA, 1970, p. 246. fig. 3) a Nummulites kakhadzei MREVLISCHVILI (N. I. MREVLISVILI
1978, tab. XII, fig. 2, 4, tab. XIII, fig. 3, 5, 7). Od druhu Nummulites fichteli MICHELOTTI
sa lisia krat$imi komorkami a uz$im vinutim Spiraly, od druhu Nummulites kakhadzei
MREVLISCHVILI podstatne menSou protokonchou. Nase exemplare su charakteristické
malym vzrastom a malou protokonchou. Malé exemplare druhu Nummulites fabianii
(PREVER) uvadzaju R. HErRB a H. HEKEL (1975) vo vzorkach 724 a 728 ¢ v profile Val
Organa vychodne od Possagna. NaSe exemplare sa od tychto odlidujii uzsie vinutou
Spiralou.

Exemplare poddruhu Nummulites fabianii retiatus ROVEDA zo vzorky MS’-52 maji v
porovnani s exemplarmi Nummulites fabianii (PREVER)? zo vzoriek MS’-50 a MS’-51
vicsiu protokonchu a dlhSie komorky a podstatne volnejsie vinuta 3piralu od druhého
zavitu. V porovnani s exemplarmi Nummulites fabianii retiatus ROVEDA na tab. 1 v praci
V. Rovepu (1959) majia zhodny celkovy vzhlad ekvatoridlneho rezu. Odlisuju sa od nich
vdcsim rozpitim dlzky protokonchy. R. HERB—H. HEKEL (1973 a 1975) uviedli diagramy
vinutia 3piraly a histogramy velkosti protokonch exemplarov poddruhu Nummulites
Jfabianii retiatus ROVEDA z dvoch profilov z okolia lokality Possagno. Od tychto exem-
plarov sa naSe liSia menSou protokonchou a uzie vinutou 3piralou. Samotny charakter
vinutia $piraly maju vsak rovnaky.

V profile AD vo vzorke AD-13 exemplare so siefovou ozdobou povrchu povazujeme
za prechodni formu od Nummulites fabianii retiatus ROVEDA k Nummulites fichteli
MicHELOTTI. Vzhladom povrchu schranky najviac pripominaja druh Nummulites fichteli
MICHELOTTI, ekvatorialnym rezom poddruh Nummulites fabzanu retiatus ROVEDA.
Podobnost s druhom Nummulites fichteli MICHELOTTI spoéiva v neuplnych a ne-
pravidelne zaoblenych okéch siete v centrélnej €asti schranky a v dva az tri razy predi-
zenych obdiznikovych okach nad poslednymi necelymi tromi zavitmi. Ani jeden prvok
siefovej ozdoby neprecnieva nad povrch schranky. Podobnost ekvatorialneho rezu s
poddruhom Nummulites fabianii retiatus ROVEDA sa javi v tvare komérok a v sposobe
vinutia $pirdly. V prvych troch zavitoch $pirala ma podobny priebeh ako u druhov
Nummulites fabianii (PREVER) a Nummulites fichteli MICHELOTTI, potom zaéina byf
podstatne volnejsia. Tymto znakom stoji blizie k poddruhu Nummulites fabianii retiatus
RoveDA 1 ked je od neho volnejsie vinuta.

M. CizANCOURTOVA (1934) opisala na str. 755 a vyobrazila na tab. XLV, obr. 6, 7
druh Nummulites fichteli MICHELOTTI, ktory podla autorky na prvy pohlad pripomina
druh Nummulites subfabianii, teda formu A druhu Nummulites fabianii (PREVER). Exem-
plar zlokality Seba Biar (Tab. XLV, obr. 6) vzhladom povrchu pripomina na$u prechod-
nu formu od Nummulites fabianii retiatus ROVEDA ku Nummulites fichteli MICHELOTTI.
Exemplar z lokality Tarag el Allag sa od nej lisi tenSou, v komérkach nevykrojenou
$pirdlnou laminou a men$ou vyskou komérok v obvodovej ¢asti schranky.

Vo vzorke AD-9 a AD-9a vystupuje druh Nummulites fichteli MICHELOTTI. V diagnos-
tickych hodnotach sa exemplare oboch vzoriek od seba trochu odliSuju (pozri tabulku
priemernych Statistickych hodnét, histogramy dizky protokonch — obr. 2 a diagramy
vinutia $piral — obr. 3).

Podla charakteru siete by sme mohli exemplare zo vzorky AD-9a rozdelit do dvoch
typov. Do prvého by sme mohli zaradif exemplar s viac-menej sledovatelnymi septalnymi
¢iarami (Tab. XXII, obr. 1, 4), do druhého exemplare s natolko vlnitym priebehom
septalnych Ciar, Ze ich az nemoZno sledovat (Tab. XXIII, obr. 1, 2). Tieto maju cely
povrch schranky pokryty malymi nepravidelnym zaoblenymi okami. Exemplare prvého
typu pripominaju exemplare druhu Nummulites ficnteli MICHELOTTI z lokality Migiur-
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tinia v severnej Casti byvalého Talianskeho Somalska, ktoré E. MARCHESINI a G. C.
FAcca (1941—1942) vyobrazili na obr. 15—20 na tabulke VIII(II). Exemplare druhého
typu s vzhladom zhodné s druhom Nummulites garansianus JoLY— LEYMERIE, ktory PH.
DE LA HARPE (1881, p. 8), G. BoMBiTA (1975, p. 65) a H. ScHAUB (1981, p. 129) zahrnuli
ku druhu Nummulites fichteli MicHELOTTI. V charaktere ekvatorialneho rezu exemplarov
oboch nasich typov nepozorujeme Ziadne rozdiely, ¢o potvrdzuje mienku vyssie
uvedenych autorov o totoznosti oboch druhov.

Ak porovname M. CizANCOURTOVEJ (1934) exemplare druhu Nummulites fichteli
MICHELOTTI s tymito nasimi, zistime, Ze exemplar z lokality Seba Biar ma odliny vzhlad
obvodovej ¢asti a exemplar z lokality Tarag el Allag ma ten$iu $piralnu laminu, a tym
i vySSie a kratSie komorky. Svojim charakterom je blizsi exemplarom zo vzorky AD-13,
ktoré uvadzame ako prechodnt formu od Nummulites fabianii retiatus ROVEDA k Num-
mulites fichteli MICHELOTTI.

Charakteristickym znakom formy B druhu Nummulites fichteli MICHELOTTI zo vzorky
AD-9a je, Ze v jemnej siefovej ozdobe pozorujeme iba malé oka a priebeh septalnych Ciar
nie je sledovatelny. Tymto typom ozdoby sa zhoduji s exemplarmi druhu Nummulites
garansianus JOLY—LEYMERIE, ktory ako uz bolo vyssie uvedené PH. DE LA HARPE (1881,

p. 8), G. BoMBITA (1975, p. 65) a H. ScHAUB (1981) zaclenili ku druhu Nummulites fichteli
MicHELOTTI. Ndpadné je tieZ uzsie vinutie $piraly vo vnitornych a vonkajsich zavitoch
a pomerne pravidelné usporiadanie komorok. Tymito znakmi nase exemplare najviac
pripominaju exemplar z Biarritzu vyobrazeny na tab. 50, obr. 5 v praci H. SCHAUBA
(1981).

Explanations to plates XX—XXIII

Plate XX

1 Nummulites variolarius (LAMARCK), A form; profile MS’, sample MS’-52, number of the
specimen 31, x15.

2—3  Nummulites striatus pannonicus (RozZL0SZNIK), A form; profile MS’, 2 — sample MS’-50,
number of the specimen 16, x 10; 3 — sample MS’-51, number of the specimen 6, x 10.

4 Nummulites discorbinus (SCHLOTHEIM), A form; profile MS’, sample MS’-50, number of the
specimen 3, x 10.

56  Nummulites incrassatus ramondiformis HARPE, A. form; profile MS’, sample MS’-52,
5 — number of the specimen 14, x 10; 6 — number of the specimen 16, x I1.5.

7—12  Nummulites fabianii (PREVER)?, A form; profile MS’, sample MS’-50, 7 — number of the
specimen 26, x 10; 12 — number of the specimen 12, x 10; sample MS’-51, 8 — number
of the specimen 10, x 11; 9 — number of the specimen 5, x8.5; 10 — number of the
specimen, 19, x 10; 11 — number of the specimen 7, x 17.3.

13—15 Nummulites fabianii retiatus ROVEDA. A form; profile MS’, sample MS’-52, 13 — number
of the specimen 9, x 10; 14 — number of the specimen 41, x 10; 15 — number of the
specimen 43, x 10.

16 Sphaerogypsina globulus (REUSS); profile MS’, sample MS’-50, number of the specimen 5,
% 16.5.

Plate XXI

1—4 Transitional form from Nummulites fabianii retiatus ROVEDA to Nummulites fichteli MICH-
ELOTTI, A form; profile AD, sample AD-13, 1—2 — number of the specimen 52, 1 — x I1,
2 — x5; 3 — number of the specimen 23, x 11; 4 — number of the specimen 27, x 11.

5—6 Nummulites fichteli MiICHELOTTI, A form; profile AD, sample AD-9, 5 — number of the
specimen 9, x 11; 6 — number of the specimen 7, x 11.
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7—8 Nummulites cf. anomalus lopuchovensis VAROVA, A form; profile AD, sample AD-9a, number
of the specimen 4, x 16.5.

Plate XXII

1—T7 Nummulites fichteli MICHELOTTI, A form; profile AD, sample AD-9a, 1-—3 number of the
specimen 42, | — x 10,2 — x5.75,3 — x9;4—5 — number of the specimen 10,4 — x 10,
5 — x 11; 6—7 number of the specimen 19,6 — x 10, 7 — x 11.

8—9 Nummulites orbignyi (GALEOTTI), A form; profile AD, sample AD-9a, number of the specimen
2,8 — x11,9— x14.

Plate XXIII

1—T7 Nummulites fichteli MICHELOTTI, 1—4 A form, 5—7 B form; profile AD, sample AD-9a,
1—2 — number of the specimen 24, 1 — x 5.7, 2 — % 12; 3—4 — number of the specimen
18,3 — x5,4 — x10.3; 56 — number of the specimen 14, x4.7; 7 — number of the
specimen 15, x9.

Photo by M. Varnova
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HEDVIGA BYSTRICKA

The first finding of Rupelian nannoflora in the
Turéianska kotlina depression

1 Text-fig., 8 Pls. (XXIV—XXXI), Slovak summary

Abstract. The paper deals with biostratigraphic knowledge gained by a study of Paleogene
calcareous nannoflora in the Turéianska kotlina basin. Nannoplanktonic biozones NP 19/20 and
NP 23 were found there. The Oligocene — i.¢. the Rupelian (= Kiscelian) was evidenced for the
first time in the Turéianska kotlina basin by finding the biozone NP 23. The paper is supplied with
a brief ecological characteristic of the paleobiotopes.

Introduction

Although the oldest notes on the Turéianska kotlina basin Paleogene are
already in the work of D. STUR (1860), its fauna has not been worked out in a
complex, yet. Large foraminifers worked out in detail by E. KOHLER (1966,
1967) are an exception. He defined 4 faunal zones of large foraminifers in the
range of the Middle Eocene upper part and the Upper Eocene, viz.:

the zone with Nummulites perforatus = the Upper Lutetian

the zone with a mixed assemblage = the lower Upper Eocene

the zone with Nummulites chavannesi = the middle Upper Eocene

the zone with Nummulites problematicus = the upper Upper Eocene.

He found no Oligocene large foraminifers here, but he assumes that the sandy
developments overlying the flysch bed sequence are of the Oligocene age.
Similar opinions were published by several authors — e.g. A. MATEIKA (1924),
J. ILavskY, Z. CervENOVA (1952), J. GaSPARIK (1975) — however, without
stratigraphic evidence. Small foraminifers of this region were mentioned only
sporadically. E. BENESOVA (1959) mentioned a Middle Eocene microfauna from
the basal beds near Krpelany, O. SAMUEL (in J. GASPARIK 1975) found an
abundant microfauna near Dolny Kalnik, and Upper Eocene assemblages with
Globigerina officinalis in several places. However, no data on Oligocene forami-
nifers are known to me.

Doc. RNDr. H. BysTRICKA, CSc., Katedra geologie a paleontologic PFUK. Mlynska dolina.
pavilon G, 842 15 Bratislava
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Situation sketch

Calcareous Nannoplankton

No data have been published on the Paleogene calcareous nannoplankton of the

Turéianska kotlina basin so far. The samples collected from surfacial exposures

contained a rich calcareous nannoplankton which helped to make the Paleogene

bed sequence stratigraphy more exact. To make taxonomic determinations and

biostratigraphic results more evident, I used the Scan method in three of the

samples worked out by optical microscopy. The samples are as follows:
Sample P. 234 — Horné Jaseno, marls overlying biogenic fine conglomerates,

exposed at the road to TurCianska Bela. The sample contained a very rich

coccolith thanatocoenosis composed by the species:

Zygrhablithus bijugatus (DEFL.) DEFL.

Coccolithus pelagicus (WALL.) SCHILL.

Coccolithus eopelagicus (BRAM. et RIED.) BRAM. et SULL.

Cyclococcolithus formosus KAMPT.

Chiasmolithus grandis (BRAM. et RIED.) HAY, MOH. et WADE

Chiasmolithus oamaruensis (DEFL.) HAY, MOH. et WADE

Cyclococcolithus cf. protoanula GART.

Helicosphaera compacta BRaM. et WILC.
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Pontosphaera multipora (KAMPT.) ROTH

Cyclicargolithus floridanus (RoTH et HAY) BUK.
Dictyococcites bisectus (HAY, MOH. et WADE) BUK. et PERC.
Dictyococcites cf. danicus BLACK

Dictyococcites cf. lockeri (MULL.) RoM.

Dictyococcites daviesi (HAQ) PERCH-NIEL.

Cribrocentrum reticulatum (GART. et SMITH) PERCH-NIEL.
Cribrocentrum cf. foveolatum (REIN.) PERCH-NIEL.
Cribrocentrum coenurum (REIN.) PERCH-NIEL.

Cribrocentrum sp.

Reticulofenestra umbilica (LEV.) MART. et RITZ.
Isthmolithus recurvus DEFL.

Sphenolithus moriformis (BRONN. et STRAD.) BRAM. et WILC.
Discoaster barbadiensis T. S. H.

Discoaster deflandrei BRAM. et RIED.

Discoaster saipanensis BRAM. et RIED.

Discoaster tani nodifer BRaM. et RIED.

The assemblage abounds in Coccolithus pelagicus, Dictyococcites bisectus,
Reticulofenestra umbilica and Cyclococcolithus formosus. Less frequent, yet
plentiful are Isthmolithus recurvus and Cyclicargolithus floridanus.

Biostratigraphy

The nannoplankton thanatocoenosis is formed mostly by autochthonous spe-
cies in which redeponated Eocene ones are mixed. The autochthonous taxa are
mostly represented by specimens persisting from the Middle or Upper Eocene
to the Oligocene. Established limitation criteria could not be used in including
the nannoflora in a biozone because no index sphenoliths occurred in the
material studied and because the taxa applied to determation of the upper
boundaries of biozones had been usually redeponated into younger beds in
Carpathian flysch thanatocoenoses.

That is why in stratigraphic interpretations, I took into consideration species
having the shortest stratigraphic diapazone and belonging to the youngest in the
assemblage. Such are:

Chiasmolithus oamaruensis — strat. range NP 18 — NP 23
Helicosphaera compacta — strat. range NP 17 — NP 24
Cyclicargolithus floridanus — strat. range NP 20 — NN
Cribrocentrum reticulatum — strat. range NP 17 — NP 20
Isthmolithus recurvus — strat. range NP 19 — NP 22
Discoaster barbadiensis — strat. range NP 10 — NP 20
Discoaster saipanensis — strat. range NP 16 — NP 20

It is evident from the above stratigraphic ranges that the nannoflora cannot
belong to a biozone older than the NP 19 — Isthmolithus recurvus and to a
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biozone younger than the NP 20 — Sphenolithus pseudoradians. Sphenolithus
pseudoradians, the appearance of which determines the biozone NP 20 lower
boundary, was not found in the assemblage. In spite of that, a very abundant
representation of Isthmolithus recurvus indicates rather the biozone NP 20 than
the biozone NP 19. The biozone NP 20 can be according to the currently
accepted stratigraphic scale (C. CAVELIER 1978) correlated with the Middle
Priabonian.
Sample P 236 — Horné Jaseno, marls overlying reefs. The marls contained
a relatively poor, but diverse in species thanatocoenosis, in which the following
species were identified:
Zygrhablithus bijugatus (DEFL.) DEFL.
Orthozygus aureus (STRAD.) BRAM. et WILC.
Coccolithus eopelagicus (BRAM. et RIED.) BRAM. et SULL.
Coccolithus pelagicus (WALL.) SCHILL.
Cyclococcolithus formosus KAMPT.
Pontosphaera multipora (KAMPT.) ROTH.
Pontosphaera sp. 1
Pontosphaera sp. 2
Transversopontis obliquipons (DEFL.) HAY et al.
Transversopontis sp.
Cyclicargolithus floridanus (ROTH. et HAY) BUK.
Dictyococcites bisectus (HAY, MoH. et WADE) BUK. et PERC.
Dictyococcites daviesi (HAQ) PERCH-NIEL.
Dictyococcites hesslandii (HAQ) HAQ et LOH.
Cribrocentrum reticulatum (GART. et SMITH) PERCH-NIEL.
Reticulofenestra umbilica (LEV.) MART. et RITZ.
Reticulofenestra dictyoda (DEFL.) STRAD.
Isthmolithus recurvus DEFL.
Blackites spinosus (DEFL. et FERT) HAY et TOVE
Sphenolithus moriformis (BRONN. et STRAD.) BRAM. et WILC.
Discoaster barbadiensis T. S. H.
Discoaster tani nodifer BRAM. et RIED.

Coccolithus pelagicus and Dictyococcites bisectus are the most abundant in
the thanatocoenosis. Taxonomic representation is similar as in the previous
locality. Of stratigraphically significant species, Orthozygus aureus acceded, with
its stratigraphic diapazone of NP 18 — NP 20, i. e. the upper part of the Lower
Priabonian and the Middle Priabonian.

Biostratigraphy
Composition of the species neither in this assemblage allows its unambiguous
inclusion in the biozone NP 19 or NP 20.

Samples P 1657 and 1658 — the road between Podhradie and Konske.
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Two samples were collected from an exposure near the road between the
villages Podhradie and Konské, from its highest part (in the saddle); they were
collected from light brown marls, separated from each other by a ca. 3 cm thick
layer of rusty brown marls without fossils. A very rich and well preserved
nannoflora was gained from the underlying bed — the sample 1657. The
following species were determined in it:

Zygrhablithus bijugatus (DEFL.) DEFL.

Coccolithus eopelagicus (BRAM. et RIED.) BRAM. et SULL.
Coccolithus pelagicus (WALL.) SCHILL.

Cyclococcolithus formosus KAMPT.

Chiasmolithus solitus (BRAM. et SULL.) Lock.

Helicosphaera cf. reticulata BRAM. et WILC.

Pontosphaera multipora (KAMPT.) ROTH.

Cyclicargolithus floridanus (ROTH. et HAY) BUK.
Coronocyclus prionion (DEFL. et FERT) STRAD.
Dictyococcites bisectus (HAy, MoOH. et WADE) BUK. et PERC.
Dictyococcites lockeri (MULL.) Rom.

Cribrocentrum reticulatum (GART. et SMITH) PERCH-NIEL.
Reticulofenestra umbilica (LEV.) MART. et RiTZ.
Sphenolithus moriformis (BRONN. et STRAD.) BRaM. et WiLC.
Discoaster barbadiensis T. S. H.

Discoaster deflandrei BRAM. et RIED.

Discoaster multiradiatus BRAM. et RIED.

Discoaster saipaniensis BRAM. et RIED.

Discoaster tani nodifer BRAM. et RIED.

The overlying bed — P 1658 — contained a substantially poorer nannoplank-
ton in which only the following species were found:
Coccolithus pelagicus (WALL.) Schill.
Pontosphaera multipora (KAamMpT.) ROTH
Cyclicargolithus floridanus (RoTH et HAY) BUK.
Dictyococcites bisectus (HAY, MOH. et WADE) BUK. et PERC.
Dictyococcites lockeri (MULL.) Rom.
Discoaster lodoensis BRAM. et RIED.

Dictyococcites lockeri of a very variable development dominates in both
samples. The size of placoliths and the size of central areas with a grill vary
mainly. In the underlying sample (P 1657) also Zygrhablithus bijugatus and
Dictyococcites bisectus are frequent. Other taxa are rare, even sporadic. They are
mostly persisting species of a wide stratigraphic diapazone.

Biostratigraphy

Dictyococcites lockeri is stratigraphically the most significant species which
restricts the range of these beds to the biozones NP 23 — Sphenolithus predisten-
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tus and NP 24 — Sphenolithus distentus. The species is mentioned in literature
as very frequent in boreal developments of these biozones (M. BALDI-BEKE 1979,
1982, Hungary, C. MULLER 1970, the Bavarian Molasse, H. BYSTRICKA 1979,
1982, the West Carpathians mts.). J. KRHOVSKY (1978) adjoining to this species
specimens with a small central grill described as a new species called Reti-
culofenestra pseudolockeri by F. JURASOVA (1974) from menilitic beds near
Dolné TeSice, shifts the base of this species occurrence into the biozone NP 21
— Ericsonia subdisticha.

None of the species with the first appearance from the biozone NP 24
Sphenolithus distentus occurred among the taxa found, so it is evident that the
nannoplankton of the both samples belongs to the biozone NP 23.

The nannoplankton biozone NP 23 can be correlated with the upper part of
the foraminiferal biozone P 19 and the biozone P 20 representing the Rupelian
(= Kiscelian).

J. Saras and O. SAMUEL (1984), in their work on the microbiostratigraphic
division of the West Carpathians mts. Mesozoic and Paleogene. assume com-
pletion of the Paleogene sedimentation in the Innercarpathian basins and the
Magura Unit by the foraminiferal biozone P 18 Globigerina postcretacia. They
explain the absence of the foraminiferal biozone P 19 and P 20 by a probable
interruption of the sedimentation during this stratigraphic interval. Finding the
nannoplanktom biozone in the region studied is evidence of the Oligocene
sedimentation in the Turcianska kotlina basin continuing into the Middle
Oligocene (in the Banskobystricka kotlina basin even in the interval of the
biozone NP 24, H. BysTrICKA 1982). The absence of the foraminiferal biozones
P 19 and P 20 may be of an ecological cause; however, it cannot be excluded that
they will be found after more detailed paleontological studies or in more suitable
localities.

Notes on the ecology

I made ecological interpretations by the classical method, i.e. by applying
known ecological demands of certain occurring taxa. I considered also their
quantitative relations and state of preservation. According to these criteria, the
thanatocoenoses of the samples P 234 and P 236 can be taken for an assemblage
of a not too deep near-shore sea, relatively cold, connected with the ocean. The
shallow-water environment is evidenced by occurrences of well preserved or
only slightly etched specimens of the holococcolith Zygrhablithus bijugatus
which due to its microstructure does not bear sedimentation into greater depths.
Neritic to near-shore are futhermore Isthmolithus recurvus, Pontosphaers, re-
presentatives of Transversopontis and Orthozigus aureus. The rich occurrence of
Reticulofenestrids, Coccolithus pelagicus and Cyclococcolithus formosus gives
evidence of connection with the open ocean. The abundant occurrence of
Reticulofenestra umbilica, Coccolithus pelagicus and Isthmolithus recurvus sug-
gests a progressive cooling in this time interval. Our deductions on the cooling
agree with findings gained by studies of benthic populations of the Paleogene
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epicontinental seas, according to which a gradual cooling occurred at the
beginning of the Upper Lutetian, culminating at the turn of the Eocene to the
Oligocene, after which a gradual warming began (C. CAVELIER 1979).

The calcareous nannoflora of the marls from Podhradie (P 1657, 1658) can
be included in the type of the assemblage determined as the Reticulofenestrid
Assemblage and Reticulonestra dictyoda by B. U. HAQ and G. P. LOHMAN
(1976). It is typical for higher latitudes in the Oligocene, i.e. for cooler marine
waters. Occurrence of Zygrhablithus bijugatus and the Pontosphaers, as well as
the mass representation of Dictyococcites lockeri indicate a shallow-water near-
shore marine environment.

Conclusion

Occurrence of the biozones NP 19/20 and NP 23 was found by studying the
calcareous nannoflora of younger Paleogene beds in the Turcianska kotlina
basin. This is evidence of the Paleogene sedimentation not ending here in the
Lower Oligocene, but continuing into the Middle Oligocene — the Rupelian or
Kiscelian.

The nannoflora species composition, the quantitative relations of occurring
species and the state of preservation of placoliths in the biozone NP 19/20
assemblages indicate a near-shore shallow-water relatively cool biotope, con-
nected with the open sea. The biozone NP 23 nannoplankton also suggests a
shallow-water near-shore environment of the boreal bioprovince, where an
imperceptible decrease of the sea water salinity cannot be, due to the dominant
representation of Dictyococcites lockeri, excluded.
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HEDVIGA BYSTRICKA

Vapnita nanofiéra paleogénu Turéianskej kotliny
Resumé anglického textu

Praca prinasa prvé udaje o paleogénnej vapnitej nanoflore Turcianskej kotliny. Stivrstvia
mladsieho paleogénu poskytli prevazne bohaty vapnity nanoplankton, ktory pomohol
spresnif ich stratigrafiu. Aby taxonomické urcenie a stratigrafické interpretacie boli
preukazatelnejsie, zo vzoriek spracovanych pomocou optického mikroskopu bola u
troch pouzita metoda riadkovacieho elektronového mikroskopu. Podrobné vysledky si
uvedené v anglickom texte. Z dvoch vzoriek od Horného Jasena bola ziskana vrchnoeo-
cénna nanoflora biozony NP 19/20 (Isthmolithus recurvus/Sphenolithus pseudoradians).
Vzorky odobraté pri ceste medzi Podhradim a Konskym obsahovali mladsie spolocen-
stvo, ktoré bolo mozné zaradit do biozéony NP 23 Sphenolithus predistentus.

Podla sGc¢asne uznavanej biostratigrafickej $kaly mozno nanoplankténova biozonu
NP 23 korelovat s dvoma foraminiferovymi biozonami, a to P 19 a P 20, ktoré reprezen-
tuju rupel (= kiscel). Zistenim biozony NP 23 bol aj v Turéianskej kotline dokazany
stredny oligocén. Po Horehroni a Zvolenskej kotline je to tretia vnatrokarpatska kotlina,
kde pomocou vapnitého nanoplanktonu bolo dokazané, Ze paleogénna sedimentacia
zasahovala do stredného az vrchného oligocénu (H. BYSTRICKA 1982 a, b).

Praca je doplnena ekologickou rekonstrukciou paleoprostredi. U asocidcii biozon NP
19/20 mozno predpokladat pribrezny, plytkovodny, relativne studeny biotop, spojeny s
otvorenym morom. Nanoplankton biozony NP 23 poukazuje tieZ na plytkovodné pri-
brezné prostredie borealnej provincie, kde vzhladom na dominantné postavenie druhu
Dictyococcites lockeri nie je vylucené nepatrné zniZenie salinity morskej vody.

Explanations of Plates XXIV—XXXI

Sample P 234 Pl XXIV

| Helicosphaera compacta BRaM. et WiLc. Magn. 4300 x

2 Cribrocentrum reticulatum (GART. et SMITH) PERCH-NIEL. Magn. 7 700 x
3 Pontosphaera multipora (KampT.) ROTH. Magn. 7000 x

4 Zygrhablithus bijugatus (DEFL.) DEFL. Magn. 6 300 x

5 Discoaster sp., corroded asterolith. Magn. 4300 x

6 Cyclococcolithus protoanula GART. Magn. 7600 x

7 Discoaster saipanensis BRAM. et RIED. Magn. 6 600 x

8 Pontosphaera sp. 1. Magn. 8000 x
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Sample P 234 Pl. XXV

I Dictyococcites cf. danicus BLACK. Magn. 7 300 x

2,4 Cribrocentrum sp. Magn. 7000 x , 10000 x

3,5 Cribrocentrum cf. foveolatum (REIN.) PERCH-NIEL. Magn. 8 000 x , 6 700 x
6 Reticulofenestra umbilica (LEV.) MART. et RiTz. Magn. 6 700 x

7 Coccolithus pelagicus (WALL.) SCHILL. Magn. 9000 x

Sample P 234 Pl. XXVI

1, 3 Dictyococcites daviesi (HAQ) PERCH-NIEL. Magn. 9700 x , 7 700 x

2 Dictyococcites cf. lockeri (MULL.) RoMm. Magn. 10000 x

4 Dictyococcites bisectus (HAY, MOH. et WADE) Buk. et PERC. Magn. 4 300 x

5,6,7 Cyclicargolithus floridanus (RoTH et HAY) BUk. Magn. 10700 x . 9 300 <. 10000 x

Sample P 236 P1. XXVII

1,3 Pontosphaera sp. 2. Magn. 8 500 x , 7000 x

2 Isthmolithus recurvus DEFL. Magn. 8 300 x

4 Orthozygus aureus (STRAD.) BRaM. et WiLc. Magn. 10000 x
5 Pontosphaera sp. 1. Magn. 6 000 x

6 Discoaster deflandrei BRAM. et RIED. Magn. 6 000 x

7 Transversopontis obliquipons (DEFL.) HAY et al. Magn. 7700 x
8 Transversopontis sp. Magn. 8 000 x

Sample P 236 PL. XXVIII

| Cyclicargolithus floridanus (ROTH et HAY) Buk. Magn. 9 700 x

2,3 Distyococcites cf. hesslandii (HAQ) HaQ et LoH. Magn. 6000 x , 6000 x
4 Blackites spinosus (DEFL. et FERT) HAY et Towe. Magn. 9000 x

5 Coccolithus pelagicus (WALL.) SCHILL. Magn. 7000 x

6 Reticulofenestra dictyoda (DEFL.) STRAD. Magn. 7000 x

7 Zygrhablithus bijugatus (DEFL.) DEFL. Magn. 4000 x

8 Reticulofenestra sp. Magn. 5000 x

Sample P 1657 PL. XXIX
1—8 Dictyococcites lockeri (MULL.) Rom. Figs. 1—7 distal view, fig. 8 prox. view.

Sample P 1657 PL. XXX

1,2,5.6 Dictyococcites lockeri (MULL.) ROM., prox. view.
3 Coronocyclus prionion (DEFL. et FERT) STRAD.

4 Discoaster tani nodifer BRaM. et RIED.

7 Coccolithus pelagicus (WALL.) SCHILL.

8 Discoaster deflandrei BRAM. et RIED.

Sample P 1657 PL. XXXI

Chiasmolithus solitus (BRAM. et SULL.) Lock.

Dictyococcites bisectus (Hay, MoH. et WADE) BUk. et PERC.
Dictyococcites bisectus (HAY, MOH. et WADE) BUK. et PERC., prox. view
Cyclococcolithus formosus KAMPT.

Helicosphaera cf. reticulata BRAM. et WILC.

Pontosphaera multipora (KAMPT.) ROTH

Cyeclicargolithus floridanus (ROTH et HAY) BUK.

Sphenolithus sp.

OB W -

Scanning — electron micrographs in Pls. 5 were made by RNDr. 1. Holicky in Geological
Institute of the Slovak Academy of Sciences, those in Pls. 6—8 by K. Horak in Dionyz Stur Institute
of Geology.
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KATARINA SUTOVSKA

Biometrical characteristics of discoliths Pontosphaera ex gr.
multipora Kamptner (Roth) 1970, Egerian of the SE part of the
Rimava basin, southern Slovakia; paleoecological

(and taxonomical) aspects

9 text-figs., Slovak sumary

Abstract. In the Egerian of LR-9 and LR-9 sections there were found 2 types of variability of
discoliths Pontosphaera ex gr. multipora:

1. variability of the general shape of the discoliths that can represent a variability within the
coccosphere;

2. variability of the number and relative size of the perforations and width of the peripheral rim,
that based the division of discoliths into 2 groups. Group I represents an assemblage that invaded

the isolated Parathethys basin due to the sea level rise; group I appears during the period of basin
isolation.

Introduction

Samples from boreholes LR-9 near Chanava and LR-10 near Ciz in the SE part
of the Rimava basin have been studied. The samples have been supplied by
Geological Survey (Geologicky prieskum), Banska Bystrica. Approximately
each 50 m of the borehole were sampled. Slides and residuum are filed by the
Department of geology and paleontology, Faculty of Science, Komensky
University, Bratislava.

RNDr. K. Sutovska, Katedra geologie a paleontologie PFUK, Mlynska dolina, 84215 Bratislava
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In the studied samples, assemblages of foraminifers and nannoplankton were
evaluated, as well as some sedimentological characteristics of the monotonous
“schlier formation™ : portion of sand-silt-clay fraction, CaCO, content (deter-
mined by Dr. Kusik), content of glauconite and pyrite in the residuum, abrasion
of quartz grains.

Methodology

Nannoplankton has been microscopally studied (600 x and 800 x enlarge-
ment). Slides have been made from centrifugally separated samples (2 000 turns
per min., for 2 minutes), and from non-separated testing samples. The photo-
graphs have been made by ordinary methods using direct light, non-polarized
with crossed nicols, in a biological microscope (projective No. 10, immersion
objective 100).

The diversity of nannoplankton assemblages has been calculated for 500
specimens from each sample according to the Simpson formula:

D= Znn, —1)
n(n — 1)

where D = diversity, n = total number of specimens (500), n, = number of
specimens of the i taxon. The diversity does not express a real diversity of
individuals, but only the coccoliths diversity. Redeposited Cretaceous and
Eocene microfossils have not been taken into consideration. Similarity of
assemblages has been calculated for each 2 adjacent samples in the section, using
the Hazel formula:

.
JVNIN2

where S = similarity, C = number of taxa occurring in both samples,
N1, N2 = total numbers of taxa in the compared samples (500 coccoliths from
each sample).

Because the studied sections are situated close to each other in one sedimen-
tary basin, it is possible to correlate them in detail, using a plot (fig. 1). The
individual plotted points show the depth of maximal and minimal occurence of
foraminifera and nannoplankton or maximal and minimal values of studied
parametiers (D, S, sedimentological characteristics). The points from a straight
or broken line, expressing relative changes in sedimentation rate between the
two sections, or even a sedimentation break in one of them. In case of a great
diffusion of the points, the accuracy of the correlation decreases. Coordinates
of the points laying in the straight or broken line mark and isochronous horizon
in the correlated sections.

This method represents a modified correlation method introduced by SHOW
(1964, ex MiLLER 1977), which used the first and last occurrence of the taxa. For
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Fig. 1 Graphic correlation of LR-9 and LR-10 sections based on the layers with max. and min.
values of biometrical variables and max. or min. occurrence of selected taxa (for details see text).
The thick line marks the correllable horizons, LR-10 is the LR-10 section correlated to LR-9 (for
simplification a constant sedimentation rate supposed for LR-9).

the sections that represent a relatively short time span and steady sedimentation
conditions, however, application of maximal and minimal occurrence proved to
be more accurate.

Characteristic of the nannoplankton assemblages and the stratigraphic
evaluation of the sections

In the nannoplankton assemblages the species Coccolithus pelagicus predomina-
tes, forming more than 40 % of the assemblages. Exceptional are samples from
650 m depth (LR-9) and 700 and 740 m (LR-10), where Cyclicargolithus florida-
nus forms 30—40 % of the assemblage, and sample from 762 m (LR-10) with
prevailing Pontosphaera ex gr. multipora (40 %). Other common species are
Cyclicargolithus abisectus, Reticulofenestra daviesi, Reticulofenestra bisecta, Dis-
colithina latelliptica, Helicosphaera euphratis, Sphenolithus moriformis and in the
upper parts of the sections also Helicosphaera carteri. Cretaceous (up to 6 % of
the assemblage) and Eocene (up to 3 %) allochtonous elements occur. The
former predominate in the lower parts, the latter are discributed equally
throughout in the sections. Changes in diversity and similarity of the assemb-
lages or show by fig. 9b.
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The assemblages do not comprise index forms of the biozones from the
studied interval NP 24-NN 1. The stratigraphic classification is complicated
also by discordant conception of stratigraphic range of particular species in the
literature. The classification of parts of the sections into particular biochrones
is based on the data of BALDI-BEKE (1984), PERCH-NIELSEN (1986) and the
conception of biochrones in the studied area by LEHOTAYOVA (1982).

The boundary of NP 24 and NP 25 biochrones can be situated into the
interval 500—550 m (LR-9) and 450—500 m (LR-10). The occurrence of Dis-
colithina latelliptica, Reticulofenestra bisecta and Zygrhabdulus bijugatus in the
whole sections probably excluted the existence of NN 1 biochrone. On the
contrary, there were found some features typical of the Oligocene/Miocene
boundary event:increase in planktonic foraminifers diversity (KENNETT and
SRINIVASAN 1983), increase in diversity of nannoplankton (LEHOTAYOVA 1982),
marks of sea level rise transgresion for O/M boundary event especially in the
studied area noted by Baldi 1986). This concerns the 100 m depth in the LR-9
section and 12 m for LR-10.

Selection and definition of biometrical features
of Pontosphaera discoliths

The selection of features (suitable for statistical evaluation) was conditioned by
several factors:

1. the way of distinguishing of particular Pontosphaera species, based on
various number of perforations, various perforation size, width of the periph-
eral rim, presence of ornamentation (BRAMLETTE-SULLIVAN 1961, HAY, MOH-
LER, WADE 1966, STRADNER-EDWARDS 1968, RoTH 1970, PERCH-NIELSEN 1971,
HAQ 1971, PERCH-NIELSEN 1976);

2. the quality of photography enabled by the light microscope, that does not
allow a detailed study of the structure of discoliths.

The following features have been selected for the biometrical study of dis-
coliths:

1. General shape. Because the shape of the discoliths is not exactly elliptic, the
length of longer and the shorter semi-axes is not sufficient for the shape defini-
tion. Thus, for more accuracy I have used dimensions a, and a,, i.e. diameters
of the discolith in the a/3 and a/6 distance from the rim, perpendicular to b (see
fig. 2a). As the length of the b semi-axis is directly proportional to a (fig. 3a,
correlation coeficient 0,91), the coccolith can be sufficiently characterized by one
of these dimensions.

The above dimensions may be deformed by different focusation of measured
specimens on the microphotographs. Magnitude of such error has been iden-
tified by measuring of one specimen photographed with crossed nicols and in
transmitted light, that is usually differently focused. The error for 25 studied
specimens was not statistically significant — it took only 1—5 % of the
measured dimension.
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1.- o -

Fig. 2a Measured dimensions of Pontosphaera ex gr. multipora discoliths

Fig. 2b Semi-quantitative scale expressing the ratio between the sizes of the last and the preceding
cycles.

2. Width of the rim. This means the perpendicular distance between the rim
and the centre of perforation of the last cycle (fig. 2a).

3. Number of perforations. Because it was not possible to estimate exactly the
total number of perforations, I present only the number of perforations in the
last cycle.

4. The ratio of the magnitude of perforations of the last cycle to that other
perforations. The perforation diameter is a small dimension that could not be
exactly measured in the used enlargement (the diameter took 1—3 bars of the
scale, that deform the measurement up to 50 % error). Thus, the ratio perfora-
tion magnitudes has been expressed semiquantitatively, reffered to one of 5
groups (fig. 2b).

There has not been proved any correlation between the rim width or number
of perforations and the coccolith diameter (correlation indexes 0.30 and 0.61,
for details see figs. 3b, c).

Characteristics of the variability of discoliths

Variability of coccolith shapes expressed by the plot of a,/ a and a,/ a correla-
tion. The relationship between these parameters can be most accurately ex-
pressed by a hyperbolic function. There appeared 4 groups in the plot; changes
in discolith shape in particular groups are demonstrated by fig. 4b.

In the plot of correlation between the rim width and the number perforations
in the last cycle there can be observed 2 groups; they can be distinguished also
by the different ratio of perforation size in the last cycle and the preceding ones
(fig. 5a, demonstrated by different marks).

The groups can be biometrically characterized as follows:
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Fig. 3 Dependence of the shortes dia-
meter (a), number of perforations in
the last cycle (p), width of the periph-
eral rim (o) on the longer diameter (b)
of discoliths Pontosphaera ex gr. mul-
tipora in the LR-9 section. (k = cor-
relation index for each couple of stu-
died variables).




Fig. 4a Morphological variability of Pontosphaera ex gr. multipora expressed by ratios a,/a and a,/a
(dimensions shown by fig. 2a). Rising groups are concentrated close to the curves.

Fig. 4b Various shapes of discoliths corresponding to the points plotted by fig. 4a (points labelled
by daggers and numbered).

Group I (fig. 5b)

Elliptic discoliths with 11—23 perforations in the last cycle (ave. 13.5,
mode 14). Rim width greater than that of group II, between 1.5-2.3 um
(average 1.89, mode 9 pm). Small differences in the perforation size of the last
and the preceding cycles (2nd-—5th group, in the 3rd group 38 %, 4th 64 % of
specimens). No ornamentation visible in a light microscope.

Group II (fig. 5b)

Elliptic discoliths with the number of last perforations smaller than the group
1(10—18, ave. 18, mode 15). Rim width less than 0.6—1.3 um, ave. 1.2, mode 1.
Size of last cycle perforations and that of the preceding cycles shows consider-
able differences; they belong to 1-st—3rd groups, 87 % to the 2nd group. No
indications of ornamentation visible in a light microscope.

Aproximatelly 10 % of specimens can not be unambiguously referred to one
of the above groups. The ocurrence of particular groups throughout the section
is demonstrated by fig. 9a.
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Fig. 5a Dependence of the number of perforations in the last cycle (n) on the width the peripheral
rim (o) of Pontosphaera ex gr. multipora. Various signs express the ratio of size of the last and the
precending cycles. Numbers point at the number of group in the semi-quantitative scale (fig. 2b).
Field of groups I and II is marked. Out of it is situated specimens of the transitional group.

Fig. 5b Discoliths belonging to the I and II groups. In the middle is figured a specimen with average
values of o, p and d1/d2. surrounded by individuals with extreme values.
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Possible reasons of discoliths variability

The biometrical variability of discoliths may be due to the following reason:

— common intraspecific variability

— differences between the distal and proximal side of the discolith

— changes during ontogeny

— coccosphere variability

— variability within the reproduction cycle

— reaction to the changed environmental conditions (seasonel or long-term
changes); the groups represent ecoforms

— phylogenic development; the groups represent species

— growth of elements during diagenetic processes.

The intraspecific variability is documented in literature by diagnoses of
species (BRAMLETTE—SULLIVAN 1961, HAY, MOHLER, WADE 1966, STRADNER
—EDWARDS 1968, RotH 1970, HAQ 1971). The notes on variability concern
above all the variable number of perforations.

STRADNER and EDWARDS (1968) described differences between the distal and
proximal side. They appear in the general structure of the elements, that influen-
ces perforation size and rim shape. In the light microscope I have observed
extinction of a thin stripe in the central area of the discolith and patrial
extinction in the rim area. However, the differences between the distal and
proximal side should not influence the biometrical characteristics.

Mc INTYRE and BE (1967) as well as OkAaDA and ONJO (1970, ex TAPPAN)
describe macro- and micrococcoliths differing in size, which should have origi-
nated in different stages of ontogeny. Size differences should not influence the
studied characteristics. The variability of coccosphere so far has not been
described. The procurable figures of Pontosphaera coccospheres did not allow a
more detailed study of coccolith variability.

The variability within the reproduction cycle should be expressed by 2 distin-
ctively different forms (TApPAN 1980). In this case the focus of the problem
rather is the right classification of different reproduction stages of 1 taxon.

Environmental variability has not yet been described. Changes caused by
diagenetic growth can not be distinguished from other types of variability using
the light microscope.

A possible way to determine the causes of observed variability is the com-
parison of the character of changes in 2 correllable sections or a comparison
with changes of other characteristics in the same section. Possibilities of identif-
ication of particular types of variability by the above ways are tabulated
demonstrated by fig. 7.

From the fig. 7 and the appended plots (figs. 6, 9) it follows that:

1. Variability in coccoliths shape can be an expression of the variability
within the coccosphere; the common intraspecific variability should not lead to
the rise of distinct groups. Changes of this characteristic show no correlation
with changes of other variables. Thus, the discoliths may belong to various parts
of the coccosphere.
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Fig. 7 Possibility of correlation between the variables of thanatocoenoses in the studied sections
and the morphological changes of pontospheres in dependence on various reasons of discoliths
variability.
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2. Variability in the number of perforations, their proportional size, width of
the peripheral rim may be due to long-term ecological changes. The following
environmental parameters (variables) may have played role:

— temperature

— salinity

— content of O,, CO,, N,

— changes connected with the sea level variations
— nutrient supply

— relations between the zoo- and phytoplankton

The fig. 8 serves as a model of reaction of some variables studied in the
boreholes on the above environmental changes.

The possibility of changes in salinity is excluded due to the varied forami-
niferal assemblages and the presence of stenohaline forms.

The other characteristics of foraminiferal assemblages, nannoplankton and
the sedimentological characteristics suggest 2 trends in the sections:

1. The “oxygen trend”; because of the presence of foraminifers resistant at
oxygen-depleted environment (Bolivina, Uvigerina, less Praeglobobulimina), and
the increased portion of pyrite I suppose a diminished O, content during the
Kiscelian and in the uppermost Egerian;

2. The *“depth trend”; due to the changes in diversity of bentonic forami-
nifers, representation of deep-water and shallow-water taxa portion of plank-
tonic foraminifers and grain-size changes of the deposists I suppose changes of
basin depth as shown by the fig. 9d.

The change of the ratio between Pontosphaera groups | and I is similar to
the depth trend. In my opinion, the influence of O, content changes at the
morphological changes of discoliths should be excluted.

From the above discussion, as well as from the fig. 9, it follows that the
appearance and disappearance of groups I and I in the sections may have been
caused by alternating isolation and communication with the open sea. Accord-
ing to this hypothesis, the group I may represent an assemblage that invated
from the open sea (during the period of deepening of the basin). Later, tran-
sitional forms began to appear, and in the period of basin isolation the group
IT gradually prevailed. (fig. 9a). In this case the change of ratio between the
above groups could be singificant for local statigraphy of the basin and for
paleontographic interpretations.

LEHOTAYOVA 1975 figured a specimen of Pontosphaera belonging to the group
I, from 96 m dept ofg 1 borehole near Stirovo, where shallow-water fauna is
present and in the upper parts even freshening of the environment is documen-
ted (BRESTENSKA 1975); thus in this depth the isolation of the basin can be
supposed).

This hypothesis may be evidenced by the increase of diversity of nannoplank-
ton and of planktonic foraminifers, as well as by the general change in the
assemblages of planktonic foraminifers (expressed by low values of the similar-
ity index), connected with the occurrence of an assemblage diversified inshape
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in the time of appearance of group II (fig. 9). This can also explain the correla-
tion between the morphological changes of Pontosphaera and the depth trend.
Occurrence of malformed coccoliths in closed basin is described by OKADA-

-BUKRrY (ex TappPAN 1980).
/
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Fig. 8 A model expression of changes in some numerical characteristics of the thanatocoenoses
related to the changes on some environmental variables. The arrow points at the increase of the
observed values.

1 — diversity (D) changes related to salinity variations. 35 %o is normal salinity, 2 — changes in
plankton (Dp) and benthos (Db) diversity dependent on temperature changes (t), 3 — dependence
of Dp, Db, and nannoplankton diversity (Dn) changes on the variations of O, content, 4 — changes
in Dp, amount of plankton (Mp), deep-water (Mhv) and shallow-water (Mpv) bentonic species,
grain size and abrasion of quartz grains (Q) in relation to the depth changes.
5 — changes of Dp, Dn and similarity of adjacent plankton (Sp) and nannoplankton (Sn) thanato-
coenoses during a restored communication of the isolated basin with the open sea (K). Index h
expresses changes in the depth of the basin dependent only on global sea level oscillations, 6 —
correlation between the total amount of zoo- (Mzp) and phytoplankton (Mft) A star marks the
appearance of species typical of changed ecological conditions. Compiled from various sources.

69



4 5 6 7 60 70 80 90 %

30042001
4004%7

50045004

600
m [7004

100
2004 1901

3004 2007
3004
4004
50095001
50048991

m1700

4001

LR

N ~
= LR10

Fig. 9 Changes in diversity of nannoplankton (Dn), similarity of nannoplankton thana-
tocoenoses (Sn), diversity of plankton (Dp) and similarity of adjacent thanatocoenoses
of planktonic foraminifers (Sp) compared to the changes in ratio of groups I and II
(morphotypes of Pontosphaera ex gr. multipora) and to the “oxygen™ and “depth” (h)
trends in the LR-9 and LR-10 sections. The arrows point at the increase of O, content
and depening of basin depth.



A remark on the taxonomical significance
of the morphotypic groups

In my opinion, so far it is not useful to give the groups a new specific or
subspecific name. Both groups can be incorporated into the framework of
intraspecific variability of Pontosphaera multipora species. As this species is
relatively widely conceived, I used the name Pontosphaera ex. gr. multipora.

A further division of the species into minor species on subspecies, or the
solution of position of Pontosphaera rothi HaQ 1971, connected to them by
transitional forms reminding the group II would be rightful only through
knowledge of the detailed structure of elements of particular forms, wich I
suppose to be a crucial systematic feature.

Summary

There were observed 2 types of variability of discoliths of Pontosphaera ex gr.
multipora from NP 24 and NP 25 zones of the SE part of the Rimava Basin. The
first type — variability of the discolith shape — may represent the variability
within the coccosphere. The second type, variability of the number and relative
size of perforations and of the peripheral rim width, enabled to separate 2
morphotypic groups; their representation in the sections varied in time. Group
I may represent an open-sea assemblage that invaded the isolated Paratethys
basin during a sea level rise. During the interval of basin isolation the assemb-
lage of group II began to appear.

Because the detailed structure of discoliths is not know, the groups are
lebelled only by numbers I and II, without any taxonomical significance.

The hypothesis of reasons of the alternation of two morphotypes should be
verified by further studies; then the changes in representation of morphotypical
groups could be used for solution of some paleogeographic problems and more
detailed stratigraphy of the basin.
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KATARINA SUTOVSKA

Biometrické charakteristiky diskolitov Pontosphaera ex. gr. multipora Kamptner
(Roth) 1970 z egeru jv. Lasti Rimavskej kotliny; paleoekologické a taxonomické aspekty

Resumé anglického textu

V jv. casti Rimavskej kotliny, vo vrtoch LR-9 a LR-10 boli §tudované spoloéenstva
nanoplanktoénu. Stratigraficky boli zaradené do zon NP-24 a NP-25. Zastapenie jednot-
livych druhov nanoplankténu bolo kvantitativne vyhodnotené a vypocitana diverzita
spolocenstiev.

Na zéiklade fotografii z optického mikroskopu boli biometricky charakterizované
kokolity Pontosphaera ex gr. multipora. Boli pozorované dva typy variability.

1. Tvar (resp. obrys) diskolitov sa meni kontinualne. M6ze ist o variabilitu v ramci
kokosfeéry. ’

2. Variabilita v pocte otvorov posledného cyklu, relativnej velkosti otvorov v posled-
nom a predchadzajucich cykloch a v Sirke okrajovych lemov umoznili vyélenit dve
skupiny: Skupina I s velkym poctom otvorov, priblizne rovnako velkych a tzkym
obvodovym lemom by mohla predstavovat spolocenstvo otvoreného mora, ktoré prenik-
lo v ¢ase stipnutia morskej hladiny do ina¢ izolovaného priestoru Paratetydy (stipnutie
morskej hladiny indikuji zmeny v spolo¢enstve foraminifer a litologie). V obdobi izolacie
sa postupne objavuje skupina II, charakterizovana $irokym lemom a malym po&tom
otvorov v poslednom zavite, ktoré su vyrazne vacsie ako ostatné.

PretoZe nie je znama detailnejsia stavba diskolitov, ponechavam skupinam len ¢iselné
oznacenie (skupina I a II) a neprisudzujem im Ziadny taxonomicky vyznam.

Zmeny v zastipeni morfotypov by bolo mozné vyuZif na detailnejsiu stratigrafiu
panvy a na niektoré paleoekologické a paleogeografické interpretacie.
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MAGDA KONZALOVA

Palynological investigation of the basal Tertiary sediments
(Paleogene) in western Bohemia and their correlation with
the Carpathian region

6 text-fig., 8 plates (XXXIV—XLI), | table

Abstract. The basal Tertiary sediments, the Staré Sedlo Formation and the basal strata in the
Cheb Basin, western Bohemia, have been palynologically evaluated. The comparison with the
Central European Paleogene and with the Paleogene of the West Carpathians in Slovakia is given.
The Eocene spectra of plant microfossils are evidenced.

Introduction

During the last years, micropaleontological data brought many essential find-
ings and information on the basal sedimentation of the Tertiary deposits in
western Bohemia (text-fig. 1) in the Sokolov Basin and in the Cheb area (Cheb
Basin and its periphery, text-figs. 2, 3). It has been evidenced that basal sedi-
ments in some parts of the Cheb Basin belong to the Eocene and Eocene/
Oligocene sedimentations, analogously to the Sokolov Basin, to the Staré Sedlo
(Grasseth) Formation, where Paleogene (the Upper Eocene) assemblages have
been identified together with the index pollen taxa.

The present paper shows in a rather wide context the comparison of the data
from the Sokolov and Cheb Basins with those of the central European Paleo-
gene basins and their zones, and especially with the region of the Western
Carpathians where the sedimentary complexes are well dated on the basis of
fauna and radiometric data.

The comparison is based on the associations of preserved and identified taxa
of plant microfossils. The comparison includes the correlation between con-
tinental and marine associations.

RNDr. M. KONzZALOVA, CSc., Ustav geologie a geotechniky Cs. akad. véd. V Holesovickach 41,
18200 Praha 8

73




N \\ .
- C \, Fory
W ¥
o 4 Y £
(A al N\ Y nl o
KMery e v J
\I.Snka!cv PPRAHA — = o.M
L
\
~

!

\ BRATISLAVA I-\_./"' b M
X Y

g 50 100km
SO Loa—

Q. N .. ol & S

Fig. 1 Map of Czechoslovakia where the correlated Bohemian and Slovakian Paleogene formations
are indicated. 1,2. Western Bohemian Basins — Cheb Basin (1a) and Sokolov Basin (2a), Central
Carpathian Paleogene (3b), Paleogene of Magura and Dukla units (4c), Paleogene of Buda facies,
Danube Lowland (5d). Slovakia.

Systematic part

The identified taxa of pollen, spores and algal remains are given on Table |
which also shows their relative distribution. Some significant taxa are discussed
below.

Systematic notes on some botanically or stratigraphically
significant taxa

Bombacaceae
Bombacacidites kettigensis (PF.) W. KR. gracilis W. KR.

(PL. XXXVII, Figs. 1-—3)

Bombacacidites geiseltalensis W. KR.
Bombacacidites palaeogenis W. KR.

The species of the genus Bombacacidites comprise significant index microfossils
(see text-fig. 4). In the Tertiary of Bohemia, they have for the first time been
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identified from the basal Tertiary sediments in the Sokolov Basin (Staré Sedlo
Formation) and at the Velky Luh locality (KoNzaLovA 1972, 1976). Together
with the other index pollen and on the basis of the evaluation of their accom-
panying association, the sediments of the Staré Sedlo Formation could be
correlated with the Eocene deposits of the Saxon-Thuringian region in the
Leipzig district. The stratigraphic range of the Bombacacidites species in pollen
assemblages is seen in text-fig. 4. The species B. kettigensis (PF.) W. Kr. found
in the Sokolov Basin in the bore Je 49, at the Jehli¢na locality appears in the
Middle and the Upper Eocene, and is e. g. the typical element of the Geiseltal
pollen spectrum, similarly as B. geiseltalensis and B. palaeogenis. According to
BoULTER’S (1984) statistical analysis of palynological data, it also represents an
element of an Early Paleogene paratropical forest.
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Fig. 2 Sketch of the Cheb Basin in western Bohemia. 1,2, 3 parts of the Cheb Basin (Frantiskovy
Lazné 1-, Pochlovice 2-, Odrava 3-parts of the basin). Palynologically evidenced Eocene sedimenta-
tion designated by symbol of spore, recently evidenced Oligocene sediments designated by symbol
of pollen (assemblages with index pollen Boehlensipollis V.. KR.).
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Occurrence: Jehliéna, Sokolov Basin, Velky Luh, Novy Kostel, Cheb
Basin. (Bore Je 49, depth 209, 7—209.9 m, bore 4359, depth 63 m, bore HV 17,

depth 138.6—138.8 m.)
Botanical relationship: Mostly Bombacaceae, partly Sterculiaceae

( Fremontodendron)
Distribution: In the present-day tropical regions (pantropical distribu-

tion).
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Fig. 3 Sketch of the Sokolov Basin in western Bohemia. | — Crystalline bedrock and granite,
volcanics in the eastern part of the basin. 2 — Staré Sedlo Formation, Paleogene. 3 — Volcanic
Complex. 4, 5— Main Coal and Cypris Formation, Neogene. The area of evidenced Eocene pollen

spectra designated by symbol of spore.
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—_ ? Tsuga (tsugoid types)
— ? Carya (S. simplex type)

Ulmaceae (ulmoid types)

Fig. 4 Sporopollen zones and stratigraphic range of some significant pollen taxa in the Central European Paleogene (after KrRuTtzscH 1967, 1970a,

b and I.c.) The zones Pg-14 up to Pg-18, partly Pg-19: Eocene, Pg-19 and Pg-20: Oligocene.




? Betulaceae (Prae-Betulaceae)
Plicapollis pseudoexcelsus (W. KR.) W. KR.

Triporate pollen representing the ancient types probably affilated with the
family Betulaceae (Betula). A typical element of Paleogene floras, distributed
especially in Eocene spectra in continental as well as marine sediments.

Occurrence: Jehlicna—Kralovské Pofi¢i, Sokolov Basin, Velky Luh,
Novy Kostel, Cheb Basin (bore H 11, depth 261.8 m, bore 4359, depth 75 m,
HV 17, depth 138.6—138.8 m.)

aff. Salicaceae

Tricolporopollenites staresedloensis W. KR. et PACLT.
(Pl. XXXVI, Figs. 46, PL. XL, Figs. 5. 6)

Baculate tricolporates described from the Staré Sedlo Formation in Bohemia
and Calau beds in the GDR (KRUTZSCH 1969), are commonly distributed in the
Paleogene sediments of W. Bohemian basins and in the Oligocene sediments of
the Volcanic Complex in the Ceské stfedohofi Mts. The localities Lochocice
— Rovny near Stadice and Roudniky near Modlany at the northern margin of
the Ceské stredohofi Mts, Mradice near Louny at the southern margin and at
the locality Trinice in the Cheb Basin may serve as examples. These microfossils
often are assembled with the Oligocene index pollen Boehlensipollis hohli
W. KRr., e.g. at the localities Locho¢ice — Rovny and Trinice (text-fig. 2),
comparable with the zones Pg-19 and Pg-20 in the GDR. (Oligocene assemb-
lages see KONZALOVA 1981).

Botanical relationship: The comparison with the family Salicaceae,
given by Krutzsch, is only very approximative.

Occurrence: Jehlicna, Sokolov Basin, Velky Luh, Novy Kostel, Cheb
Basin. (Bores Je 50, depth 244.3 m, H 11, depth 272.8 m, bore 4359, depth 63 m
and 67 m, bore HV 17, depth 138.6 m—138.8 m and other boreholes).

Rhizophoraceae
Tricolporopollenites mansfeldensis W. KR.

Tricolporate or tetracolporate types comparable with the above mentioned
species, suggesting smooth sapotoid grains, have been found in the Sokolov
Basin, at the Jehli¢na locality. An earlier element of Paleogene, i.e. Eocene and
Paleocene floras is involved.

Occurrence: Jehlicna—Kralovské Pofici, Sokolov Basin. (Bore H 11,
depth 261.8 m)
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Juglandaceae
Plicatopollis plicatus (R. POT.) W. KR.
Momipites quietus (R. POT.) W. KR.

Juglandaceae represent typical elements of the Eocene accompanying micro-
floras distributed especially in the Paleogene zone Pg-18 of Central Europe
(KruUTZSCH-LENK 1973), €. g. in the Eocene of the Geiseltal locality and of the
Weisselster Basin in the GDR. They occur in the Paleogene of both W. Bohe-
mian basins and have also been found in the Eocene sediments of the Dukla and
Magura units of the Slovakian Paleogene, in the Buda facies of the Eocene in
southern Slovakia (SNOPKOVA 1977; text-fig. 1,6 in the present paper) in the
Paleogene of the Dorog Basin and in the Eocene of Bakony Mts in Hungary,
and elswhere. Both types are fairly widespread. They also occur in the Paleogene
pollen spectra known from the southern part of the USA (Mississippi region).
From the phylogenetic point of view they are assumed to be the descendents of
Cretaceous floras.

Occurrence: Jehlicna, Sokolov Basin; Velky Luh, Novy Kostel, Cheb
Basin. (Bores Je 49, depth 209.7--209.9 m, Je 50, depth 255.3 m—255.65 m,
HV 17, depth 138.6—138.8 m and other bores.)

Mpyrtaceae (Loranthaceae according to some authors)
Duplopollis myrtoides W. KR.

Typical syncolporate pollen known e. g. from Geiseltal (from the Lutetian and
overlying seams) have been found in the northern part of the Cheb Basin, at the
Novy Kostel locality (KonzaLoVA 1987). They represent the significant element
of the zones Pg 15 up to Pg 18 of the central European Paleogene (KRUTZSCH
1970a), and probably belong to the blossom of rhodomyrtophyllous leaves. D.
myrtoides has also been recorded in the Paleogene of Hungary, from the Lower
Eocene at the Halimba locality (KEDVES 1969) as well as in the Eocene of North
American continent, e. g. Gulf region (TscHUDY and VAN LOENEN 1970).

Occurrence: Novy Kostel, Velky Luh, Cheb Basin. (Bore HV 17, depth
138.6—138.8 m, bore 4359, depth 63 m).

Myrtaceae vel Sapindaceae
Cupanieidites eucalyptoides W. KR.
Cupanieidites minimus W. KR.

Further myrtoid pollen, which occur in Paleogene spectra in both basins. It also
is regularly present in the Oligocene sediments of the Volcanic Complex (KoN-
ZALOVA 1981). It is an element also spread in the Upper Eocene sediments of the
Mississippi region of the USA (TscHUDY and VAN LOENEN 1970).
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Occurence: Jehlicna, Sokolov Basin; Velky Luh, Novy Kostel, Cheb
Basin. (Bore Je 50, depth 255.30—255.65 m, bore 4359, depth 63 m, bore
HV 17, depth 138.6—138.8 m).

Euphorbiaceae
Spinaepollis spinosus (R. POT.) W. KR.

Low-spinate pollen with characteristic pattern of the exine are the typical
element occurring from the Paleogene to the Middle Oligocene. It is especially
striking in the deposits of the Cheb Basin. (The evidence of the Euphorbiaceae
distribution is furnished by their seeds Euphorbiospermum e. g. from Geiseltal or
London clay). The pollen have been recorded in the spectra of the Eocene and
Oligocene sediments of the Saxon-Thuringian and Baltic regions (GRABOVSKA
1974), in the Eocene basins in Hungary, and elsewhere. According to KRUTZSCH
(1970a) they are a rare element in the Paleocene, but are frequent in the
sediments of the Middle and Upper Eocene. SNOPKOVA (1980) gives S. spinosus
(sensu cf. Lauraceae) as occurring in the Upper Eocene (claystone lithofacies) in
the inner Carpathian depressions (Liptovska kotlina depression, Saris hilly land
a.o.).

Occurrence: Velky Luh, Cheb Basin. (Bore 4359, depth 63 m and 67 m,
KoNzALOVA 1976).

Hamamelidaceae (Altingiaceae)

Periporopollenites steinhaueraoides W. KR.
(Pl. XXXV, Figs. 11, 12)

Rare periporate pollen assigned by Krutzsch to the extinct Paleogene genus
Steinhauera have been found in the Velky Luh sediments and recently also in the
Novy Kostel area. They evidence an earlier Paleogene zone Pg-14 up to the
lower part of the zone Pg-18, i.e. the sediments of the upper Lower Eocene to
the lower part of the Upper Eocene.

Occurrence: Velky Luh, Novy Kostel, Cheb Basin. (Bore 4359, depth
77 m, bore HV 17, depth 138.6—138.8 m.)

Incertae sedis

Tricolporopollenites cognitus (R. POT.) W. KR.

Tricolporate pollen of similar distribution as in P. steinhaueraoides, but occur-
ring as early as in the sediments of the deeper Lower Eocene, in the zone Pg-11.
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(7. cognitus and other significant taxa of both basins see in Table 1 and in
KoNzaALovA 1972, 1976, 1987).
Occurrence: Velky Luh. (Bore 4359, depth 63 m).

Brief floristic characterization of the Paleogene
of the Sokolov and Cheb Basins

The sporopollen spectra display the high portion of triporate and tricolporate
grains of a cingulate type, partly related to Fagaceae, and tricolporate or
tetracolporate, often sculptured grains which represent unknown or extinct taxa
of Paleogene woody plants. Part of the tetracoporates comprises the Sapotaceae
family, part of the tricolporates and tetracolporates the leguminous plants
(Fabaceae) whose identification is mostly very uncertain. The Fagaceae family,
in addition to the groups cingulum — fusus — oviformis, is also represented by
quercoid pollen, Tricolporopollenites quercioides (designated by some authors as
Protoquercus BoLcH). In observing recent pollen of the genus Trigonobalanus
excelsus under LM and SEM, Plate XXXVIII, a close resemblance has been
found between both types but more detailed study would be needed.

Triporate pollen grains are mostly derived from the Early Tertiary catkin
plants related to Juglandaceae, Betulaceae and Myricaceae. Momipites quietus
suggests engelhardtioid types, and its mother plants formed probably part of
laurel forests. This assumption follows from analogous experience with the
floras of Volcanic Complex and their correlation between the pollen spectra and
plant macrofossil remains.

As variable elements of the W. Bohemian Paleogene (pre-Rupelian) spectra,
edaphic and environment-dependent Cupressineae and Pteridophytes are re-
presented. The assembled Preridophyte taxa are common in the Eocene sedi-
ments, as it is visible from the comparison with Paleogene spectra from various
region, areas and lithofacies. They testify to the rich fern vegetation comprising
especially fern lianas growing on favourable habitats, the thermophile ferns of
the Schizaeaceae, Pteridaceae and Polypodiaceae families, as well as to a minor
extent Gleicheniaceae family. According to the sporangial fragments (micros-
porangial tissues) of Azollaceae-Salviniaceae stagnant waters were settled by
water ferns, flooded habitats by Nyssa and representatives of Hamamelidaceae
and swampy habitats (probably very restricted in W. Bohemian Basins) by
Taxodiaceae and Cupressaceae.

Comparison of the Paleogene of western Bohemia
with that of Central Europe

On the basis of pollen stratigraphy, the Paleogene in Central Europe has been
divided by German paleobotanists (especially W. Krutzsch) into 20 zones in
dependence on presumed climatic phases controlling the composition of forest
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Table I Occurrences and frequency of the single taxa in the Bohemian Paleogene
(basal Tertiary strata)

A B A Cheb Basin, B Sokolov Basin
1 2 3 Localities: 1 — Velk_)'/ Luh, 2'— Novy Kostel, Hrzin (A)
3 — Jehliéna, Kralovské Pofiéi (B)
° Algae Botryococcus braunii KUTZ., Pediastrum (rests)
Pteridophytes
vV v Azollaceae, Salviniaceae rests of microsporangia (without glochidia)
O O @ Schizaeaceae (smooth Lygodium  Leiotriletes sp. div.-Triplanosporites PF.
types)
X VvV O Schizaeaceae, Lygodium Leiotriletes adriennis (R. POT. et VEN.) W. KRr.
O Schizaeaceae, Lygodium Leiotriletes maxoides W. KR.
v X O Schizaeaceae, Lygodium Leiotriletes microadriennis W. KR. var. triplan KDs.
O Schizaeaceae, Lygodium Leiotriletes asp. sinusoides W. KR.
X O Schizaeaceae, Lygodium Triplanosporites sinomaxoides W. KR.
v cf. Gleicheniaceae Toroisporis irregularis (PE.) W. KRr.
v cf. Gleicheniuceae aff. Toroisporis eocaenicus Kps.
x cf. Gleicheniaceae Toripunctisporis punctineddeni W. KR.
v O cf. Gleicheniaceae, Cyatheaceae,  cf. Cyathidites sp.
Dicksonaceae
v x O Gleicheniaceae Gleichenidites sp. div.
v Gleicheniaceae Neogenisporis sp.
x Gleicheniaceae Concavisporites obtusangulus (R. Pot.) W. KR.
o e Selaginellaceae, Selaginella Echimansporis longechinus W. KR.
v x x Selagineilaceae, Selaginella Echinatisporis sp. div.
X VvV O Osmundaceae, Osmunda Buculatisporites quintus (TH. et PF.) W. KR.
. Tegumentisporis cf. tegumentis (W. Kr.) W. KR.
O o O Schizaeaceae, Lygodium Trilites multivallatus (Pr.) W. KR.
(ornamented types)
O Schizaeaceae, Lygodium Trilites paravallatus W. Kr.
v v Schizaeaceae, cf. Lygodium Ischyosporites asolidus (W. Kr.) W. Kr.
vV O O Schizaeaceae, Ruffordia, Aneimia  Cicatricosisporites dorogensis R. PoT. et GELL.
O O Schizaeaceae, Ruffordia, Cicatricosisporites paradorogensis W. KR.
Aneimia, ?Mohria
v Schizaeaceae, Ruffordia, Cicatricosisporites cicatricosoides W. KR.
Aneimia, ?Mohria
vV O Schizaeaceae Cicatricosisporites sp. div.
v v v Preridaceae Polypodiaceoisporites cf. marxheimensis (PFL.)
W. Kr.
O O O Pleriduceae Polypodiaceoisporites sp. div.
X x ’Preridaceae Verrucingulatisporites sp.
v v Lycopodiaceae Camarozonosporites ( Hamulatisporis) heskemensis
(PrL.) W. KR.
v O Polvpodiaceae Laevigatosporites discordatus PF.
v v O Polypodiaceae Polypodiidites secundus (R. PoT.) W. K.
. ’Polvpodiaceae Reticuloidosporites poriacus W. KR.
o Polvpodiaceae. Asplenium, Perimonoletes sp
Athyrium
. Polvpodiaceae, afl. Lastrea Extrapunctatosporites extrapunctoides W. KR.
Gymnospermophy ta
. Pinaceae Pitvosporites cedrisacciformis W. KR.
x x  x Pinaceae, Pinus types Pityosporites sp. div. (labdacus types)
v X v Pinaceae, Cathayu Pityosporites microalatus (R. Pot.) TH. ¢t Pt.
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A Cheb Basin, B Sokolov Basin

1 2 3 Localities: 1 — Velky Luh, 2 Novy Kostel, Hrzin (A)
3 — Jehli¢na, Kralovské Pofiéi (B)
X x Pinaceae, Cathaya Pityosporites alatus (R. Pot.) TH. et PF.
x X x Podocarpaceae, Podocarpus Podocarpidites podocarpoides (THG.) W. KR.
e x Taxodiaceae, Sciadopitys Sciadopityspollenites quintus W. KR.
o cf. Araucariaceae cf. Araucariacidites eocacnicus W. KR.
v v v Taxodiaceae, Taxodium, Inaperturopollenites hiatus (R. Port.) TH. et PE.
Glyptostrobus
x v Taxodiaceae, Taxodium, Inaperturopollenites concedipites (WDH.) W. KR.
Glyptostrobus
X x Cupressaceae Cupressacites cf.. insulipapillatus (TREv.) W. KR.
x Taxodiaceae, Sequoia type Sequoiapollenites cf. gracilis W. KRr.
Ephedropsida
© Ephedraceae, Ephedra Ephedripites sp. (non Distachyapites)
Angiospermophyta
° e Gramineae Graminidites sp.
o X Restionaceae Milfordia incerta (TH. et PF.) W. KR.
. Aglaoreidia cyclops ERDT.
X Cycadopites sp.
vV v O Arecaceae ( Palmae), Phoenix Monocolpopollenites tranquillus (R. Pot.) TH. et PE.
X x Arecaceae (Palmae), cf. Phoenix ~ Monocolpopollenites tranquillus (R. PoT.) TH. et PF.
verrucatus W. Kr.
v Arecaceae ( Palmae) Monocolpopollenites sp. div.
X x Arecaceae (Palmae), cf. Phoenix  Arecipites wiesaensis W. KR.

e Arecaceae (Palmae)
v X Vv Arecaceae (Palmae), Sabal

v v Vv Arecaceae (Palmae)
v e Vv Arecaceae (Palmae),
Calamoideae, Calamus

.
L ]
L ]
e e e ’Betulaceae
. Ulmaceae, ?Celtis
v x v Juglandaceae
[ ]
e Juglandaceae
x x x Juglandaceae
v e x Ulmaceae
X o Juglandaceae
x v Mpyricaceae
X X O Mpyricaceae
® X V Myricaceae
o o o
v v v Juglandaceae
v x v Juglandaceae
o o Juglandaceae
L ]
b AR
x x x Juglandaceae

Arecipites sp. G type

Arecipites parareolatus (W. Kr.) W. Kr.
(Sabalpollenites granulatus sensu KEDVES)
Arecipites sp. div.

Dicolpopollis kockeli PFLANZL

cf. Pompeckjoidaepollenites subhercynicus (W. KRr.)
W. Kr.

Basopollis sp.

cf. Nudopollis thiergarti - endangulatus type
Plicapollis pseudoexcelsus (W. Kr.) W. KR.
Subtriporopollenites intrastructurus W. Kr. et VANH.
Subtriporopollenites anulatus — constans group
Subtriporopollenites reticulatus W. KRr. et VANH.
Subtriporopollenites subporatus W. KR.
Subtriporopollenites sp. div.

Subtriporopollenites ulmoides CHTNF.
Caryapollenites sp.

Triatriopollenites rurensis PF. et TH.
Triatriopollenites sp. div.

Triatriopollenites bituitus (R. PoT.) TH. et PF.
Triatriopollenites roboratus — aroboratus group
Momipites punctatus — coryphaeus group
Momipites quietus (R. PoTt.) Nichols

Mimopites cycloquietus (W. Kr.) W. Kr.
Momipites coryloides WDH.

Labrapollis labraferus (R. Por.) W. KRr.
Plicatopollis plicatus (R. Pot.) W. KR.
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o M A Cheb Basin, B Sokolov Basin
1 2 3 Localities: | Velky Luh, 2 — Novy Kostel, Hrzin (A)
= 3 — Jehli¢na, Kralovské Pofi¢i (B)
o o Juglandaceae, Platycarya cf. Platycaryapollenites trisolutionis W. KR. et
VANH.
x e x Juglandaceae, Platycarya Platycaryapollenites flagellus type
X x x Juglandaceae, Platycarya Platycaryapollenites sp. div.
v v v Juglandaceae, Engelhardiia Engelhardtioidites microcoryphaeus (R.POT.)
R. Por.
x v x Juglandaceae, cf. Engelhardtioidites microcoryphaeus (R. POT.)
cf. Engelhardtia R. PoT. (thin-walled forms)
e o e ’Betulaceae, ?Myricaceae Triporopollenites palaeobetuloides W. KR. et VANH.
° Tiliaceae Intratriporopollenites ceciliensis W. KR.
X Tiliaceae Intratriporopollenites microreticulatus MAI
. Tiliaceae Intratriporopollenites schliebenensis W. KRr.
X Bombacaceae, Sterculiaceae, Bombacacidites palaecogenis W. KR.
Fremontodendron
X Bombacaceae, Bombax Bombacacidites geiseltalensis W. KR.
(pro parte)
v v Bombacaceae, Bombax sp. Bombacacidites kettigensis (Pr.) W. KRr. gracilis
W. Kr.
. cf. Brosipollis maximus W. Kk. et
VANH.
. e Loranthaceae Gothanipollis sp.
X Myrtaceae vel Loranthaceae Duplopollis myrtoides W. KR.
X X v Myrtaceae vel Sapindaceae Cupanieidites minimus W. Kr. — C. eucalyptoides
W. KRr.
. aff. Pentapollenites sp.
o o Pentapollenites sp. C type sensu KEDVES
x Euphorbiaceae Spinaepollis spinosus (R. Pot.) W. KR.
. aff. Compositoipollenites sp. — small sized types
v x Ulmaceae Polyporopollenites undulosus (WOLFF) TH. et PF.
° o Betulaceae, Carpinus Carpinuspollenites carpinoides (TH. et PF.) NAGY
X X X Betuluceae, Alnus Alnipollenites verus (R. Pot.) R. PoT.
° Hamamelidaceae, ( Altingiaceae) Periporopollenites steinhaueraoides W. KR.
° Thymelaeaceae Pseudospinaepollis pseudospinosus W. KR.
e o X Dicolporopollis middendorfi (R. Pot1.) W. KR.
v x Vv Symplocaceae Porocolpopollenites calauensis W. KR.
v v v Symplocaceae Porocolpopollenites vestibulum (R. Pot.) TH. et PF.
v v Symplocaceae Porocolpopollenites sp. div.
X Tricolporopollenites cognitus (R. PoT.) W. KR.
° Tricolporopollenites abbreviatus (R. PoT.) W. KR.
v x v Vitaceae, Parthenocissus Tricolporopollenites marcodurensis TH. et PF.
e Convolvulaceae, cf. Merremia Perfotricolpites digitatus GONZALES
v v O aff. Salicaceae Tricolporopollenites staresedloensis W. KR. et
PacLr.
e ’Rhizophoraceae Tricolporopollenites mansfeldensis W. KR.
° Tricolporopollenites cf. spinus W. KR.
x x cf. Cyrillaceae Tricolporopollenites megaexactus (R. Pot.) TH. et
Pr., T type
x x v Cyrilluceae Tricolporopollenites megaexactus (R. Pot.) TH. et PF.
X Vv O Anacardiaceae Tricolporopollenites pseudocingulum (R. Pot.) TH.

et Pr.




A B

A Cheb Basin, B Sokolov Basin

1 23

o

Localities: 1 — Velky Luh, 2 — Novy Kostel, Hrzin (A)
Jehli¢na, Kralovské Pofi¢i (B)

vV X V Araliaceae
v
v v v Fagaceae
e o x Fagaceae
v v O Fagaceae, Leguminosae
(pro parte)
x v v Fagaceae

v v Fagaceae

x ?Fagaceae vel Leguminosae

<
o]

cf. Fagaceae
Fagaceae ?

Fagaceae (pro parte)
Aquifoliaceae, llex
Agquifoliaceae, llex
Agquifoliaceae, llex
Nyssaceae
Alangiaceae
Theaceae

< x X Ox e <
FI T

>

?Araliaceae, Leguminosae
Umbeliferae?
cf. Sapotaceae

® X < < < @ <€ X < < X

Sapotaceae
Sapotaceae
Meliaceae

B
e <
® X X < <

x Ericaceae

Araliaceoipollenites sp. div.

Tricolporopollenites irregulatus NAKOMAN
Tricolporopollenites microhenrici (R. PoT.) TH. et PF.
Tricolporopolienites quercioides W. KR. et VANH.
Tricolporopollenites liblarensis-quisqualis-
-graniquisqualis group

Tricolporopollenites cingulum (R. PoT.) TH. et PF.
oviformis

Tricolporopollenites cingulum (R. PoT.) TH. et PF.
T type

Tricolporopollenites cingulum (R. Pot.) TH. et PF.,
P type

Fususpollenites fusus (R. Pot.) KDSs.
Faguspollenites sp.

Tricolporopollenites sp.

Ilexpollenites iliacus (R. Pot.) R. Por.
llexpollenites margaritatus (R. Pot.) R. PoT.
llexpollenites sp. div.

Nyssapollenites kruschi (R. PoT.) NAGY
Alangiopollis eocaenicus W. KR.

Verrutricolporites magnotectatus ROCHE et SCHULER
Verrutricolporites aff. irregularis ROCHE et SCHULER
Scabratricolporites scheffleroides ROCHE et SCHULER
Tricolporopollenites sp. — Heteromorpha type
?Psilastephanocolporites mimusopsoides ROCHE

et SCHULER

Tetracolporopollenites sapotoides TH. et PF.
Tetracolporopollenites div. sp.
Tetracolporopolenites sp., M type

cf. Eocaenipollis pentacolpatus W. KR.
Striatricolpites cf. catatumbus GONZL.

Ericipites ericius (R. PoT.) TH. et PF.

(Occurrences and frequencies: samples of bores — Je 49, Je 50, Je 61, P 21 B, H 11, HV 17, 4359,

Remarks:

NK 56)

Occurrences: e very rare, x single specimens, v more than single specimens
O regularly, abundant in some horizons

® very abundant
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communities. In the Paleogene spectra, preserved in most complete profiles on
the territory of the GDR, three prominent moments in their composition have
been observed: representation of Cretaceous elements overlapping from the
Upper Cretaceous into the Early Paleogene, their gradual disappearing and
replacing by new Eocene-paleotropical elements and the gradual expansion of
the elements of deciduous forests, most probably from the holarctic area (Arcto-
tertiary elements). Their cyclical representation in time and space, connected
with the extinction of ancient groups and the onset of modern ones, has shown
the general trend toward cooling, which, however, took place during alternating
climatic fluctuations and oscillations. The alternation of warm and cool phases,
designated by the predominance of the warm-like or Arctotertiary elements,
became the basis for the multiphase development of the Early Tertiary Flora in
the Central European space, suggested by German specialists (KRUTZSCH 1967,
1970 a, MAI-WALTHER 1985).

Even this conception is criticized by some authors (BoULTER 1984), and
ecological requirement and climatic tolerancy remain unknown for many taxa,
the characteristic Paleogene assemblages, reflecting floristic alteration, are re-
cognizable and correlable. For the Central European Tertiary the zone-assemb-
lages are — for the present time — the only possibility of short-distance
correlation of the terrestrial sedimentary sequences, comprising brown coal
seams.

The palynological investigations on Bohemian territory have shown that the
basal Tertiary sediments in the basinal areas may be successfully correlated with
the Paleogene sediments of Central Europe. The correlation is based on the
average pollen spectra corroborated by index taxa. In this way, the Paleogene
sediments of the Sokolov Basin and the basal sediments in the Cheb Basin,
considered as Miocene in age, have been determined as Eocene and Eocene-
Oligocene (and the assemblages of the main volcanic phase of the Volcanic
Complex as Rupelian up to Egerian/Chattian), analogously to the Saxon-
Thuringian and Lusatian regions (KONZALOVA—MAZANCOVA in BUZEK et al.
1969, KonzaLova 1969, 1972, 1976, 1977, 1981, 1987).

From the sporopaleontological view, the beginning of the Paleogene is
characterized by rather poor (so-called minimal) Paleocene floras whereas the
Middle Paleocene and Eocene represent the time spans of the development of
rich floras, rich in number of taxa and specimens. The warm and humid climate
of the subtropics or tropical regions have been supposed for them. For the Early
Tertiary, KruTzscH (1967) differentiated two expansions of the Cretaceous
elements in the Tertiary flora. In the + Montian and in the Lower Eocene
(Ypressian, Sparnacian). In the Middle Eocene and especially in the Upper
Eocene (Pg-18, Zeitz) disappear their last specimens. In the Tertiary of Bohemia,
their representatives (Basopollis sp., cf. Nudopollis thiesgarti endangulatus and
cf. Pompeckjoidaepollenites subhercynicus [W. KrR./W. KR.) have been found in
single finds (three specimens) in the Sokolov Basin (Basopollis and Nudopollis in
the lower part of the Paleogene sedimentary sequence). They represent the
descendents of Cretaceous flora, the Normapolles group. So-called post- Nor-
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mapolles, e. g. Plicapollis pseudoexcelsus (W. Kr.) W. KR. occurs in the Sokolov
and Cheb Basins in the sediments corresponding mainly to the Staré Sedlo
Formation. The genus Thomsonipollis W. KR. has not been reconfirmed at the
Velky Luh locality.

It is most probable that a new similar pollen species was concerned. which later has been
described as Subtriporopollenites intrastructurus W. Kr. et VANH. from the Upper Landenian of
Belgium. This species is comparable with Celtis type (Ulmaceae) and is not included in the strati-
graphically significant taxa of the zone Pg-11.

In both basins of western Bohemia, the Eocene paleotropical elements are
fairly represented, similarly as they are on the territory of the GDR. As far they
may be assigned to the taxa of the recent systematic botany, the representatives
of the following families are involved: Restionaceae, Juglandaceae (constans,
anulatus, subporatus types etc, Table 1), Euphorbiaceae, Arecaceae (Palmae),
Bombacaceae, Sterculiaceae, Meliaceae, Tiliaceae, Myrtaceae, Loranthaceae,
Symplocaceae (mainly baculate types), Sapotaceae, Hamamelidaceae (Altin-
giaceae, Steinhauera type), in addition to the taxa of uncertain systematic
position, i.e. Tricolporopollenites cognitus (R. Pot.) W. KR., Labrapollis lab-
raferus (R. Pot.) W. KRr., Striatricolpites cf. catatumbus GONZL., Eocaenipollis
and others (Table 1).

These associations characterize in the GDR the zone Pg-17 and especially
Pg-18 (Etzdorf and Zeitz) but involve also the typical elements of the Geiseltal
main seam. They represent the Eocene paleotropical elements corresponding to
the laurophyllous elements of mastixoid floras in the megaflora (KRUTZSCH
1967). In other regions, similar microflora elements appear e. g. in the Eocene
London clay. In the Central Europe they are ranged to the Middle and Upper
Eocene, i.e. in the zones Pg-14 up to Pg-18, defined by the assemblages of the
Helmstedt seams (HU and HO), by Geiseltal seams and of localities Borken,
Etzdorf and Zeitz (KrRuTZscH 1967), more recently by the Rossbach, Geiseltal,
Profen and Zeitz localities. The zone Pg-19, former the Heskem, newly Lochau
localities, already overlaps into Oligocene floras (of the transitional character to
Neogene floras), and is striking by the relatively rich representation of de-
ciduous woody plants, so-called Arctotertiary elements, in pollen spectra.

The Middle and Upper Eocene microfloristic assemblages in the GDR
(Geiseltal-the main coal seam and the overlying seams, Profen and Zeitz locali-
ties) and the assemblage of western Bohemian basins have e.g. the following
more significant elements in common:

Alangiopollis eocaenicus (Jehlitcna—Sokolov Basin)

Bombacacidites kettigensis (Jehlicna—S. B., Novy Kostel—Cheb Basin)
Bombacacidites geiseltalensis (Novy Kostel—Ch. B.)

Bombacacidites palaeogenis (Velky Luh—Ch. B.)

Pompeckjoidaepollenites subhercynicus (Jehlicna—S. B.)

cf. Eocaenipollis pentacolpatus (Jehliéna—S. B.)

Periporopollenites steinhaueraoides (Velky Luh, Novy Kostel—Ch. B.)
Subtriporopollenites constans-anulatus (Jehlicna—S. B., Velky Luh, Novy
Kostel, Hrzin—Ch. B.)
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Subtriporopollenites subporatus (Jehlicna—S. B.)

Intratriporopollenites ceciliensis (Novy Kostel—Ch. B.)

Tricolporopollenites mansfeldensis (Kralovské Pofi¢i—Jehlicna—S. B.)
Cicatricosisporites cicatricosoides (Novy Kostel—Ch. B.)

Milfordia incerta (Jehlicna—S. B., Velky Luh—Ch. B.)

Spinaepollis spinosus (Velky Luh—Ch. B., Jehlicna—S. B.)

Pseudospinaepollis pseudospinosus (Velky Luh—Ch. p.)

Duplopollis myrtoides (Novy Kostel—Ch. p.)

Monocolpopollenites tranquillus (Jehlicna, Kralovské Pofi¢i—S. B., Velky Luh,
Novy Kostel, Hrzin—Ch. B.)

Plicapollis pseudoexcelsus (Jehlicna—S. B., Velky Luh, Novy Kostel—Hrzin,
Ch. B.)

aff. Pentapollenites sp. (Jehliéna—S. B., Novy Kostel—Ch. B.)

Plicatopollis plicatus (Jehli¢na S. B., Novy Kostel, Velky Luh—Ch. p.)
Labrapollis labraferus (Jehlicna—S. B., Velky Luh, Novy Kostel—Ch. B.)
Momipites quietus (Jehli¢na, S. B., Velky Luh, Novy Kostel, Hrznin—Ch. B.
Cupanieidites minimus (Novy Kostel—Ch. B.)

Porocolpopollenites calauensis (Jehlicna—S. B., Velky Luh, Hrzin, Novy Kos-
tel—Ch. B.)

Tricolporopollenites cognitus (Velky Luh—Ch. B.)

Dicolporopollis middendorfi (Jehlicna—S. B., Velky Luh, Novy Kostel—Ch. B.)

The above taxa occur in Bohemia mostly as accessories or, in lower numbers
{(except palms and “salicoid* types) associated with many tricolporates and
ancient types of Myricaceae and Juglandaceae. The nearest equivalent of these
associations may be seen in those of the Etzdorf (Profen) and Zeitz assemblages,
representing the zones Pg-17 and Pg-18 in the GDR in the regions of the
Geiseltal and Weisselster Basins. They reflect the Eocene associations existing
before the onset of the richer development of the Arctotertiary elements at the
close of the Eocene ( e. g. Pinaceae, Ulmaceae-Ulmus types, Carpinus, Tiliaceae
of the insculptus type, Sciadopitys, Tsuga, Juglandaceae). In the Bohemian
sedimentary sequence, the above microfossils and the accompanying assemb-
fages characterize the Staré Sedlo (Grasseth) Formation in the Sokolov Basin,
and the sediments underlying the seams in the Cheb Basin in the area Novy
Kostel and Hrzin (text.-figs 2). A relic of the Paleogene sediments near Velky
Luh may be compared (as far possible according to the finds) with the earlier
associations of the Staré Sedlo Formation (KoNzALOvA 1976). The more de-
tailed comparison is in progress now with respect to further Paleogene associa-
tions from the northeastern part of the Cheb Basin.
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Comparison of the Paleogene of western Bohemia with the Paleogene
of the Western Carpathians

Comparison with the Central Carpathian Paleogene
of Slovakia

The Paleogene, especially the Eocene, sediments on the territory of Slovakia are
abundantly represented in the Carpathian Flysch and in the basins (depressions)
within the Carpathians. Their palynological investigation is being carried out by
SNOPKOVA (1977, 1980, SAMUEL and SNOPKOVA 1962, PLANDEROVA and SNOP-
KOVA 1970, SNoPKOVé in GROss-KOHLER et al. 1980). In her partial contribu-
tions, Planderova deals with the Paleogene.

The Paleogene deposits in Slovakian basins are mostly completely treated,
and their stratigraphy is evidenced by fauna, especially microfauna and nanno-
plankton. With respect to it, the comparison of western Bohemian Paleogene (of
continental development) with that of Carpathian region is involved, as far
possible. The comparison has been concentrated especially on Eocene deposits
which, being the closest, may be taken into consideration.

The sediments of the central Carpathian Paleogene in the inner-Carpathian
depressions, of the outer Flysch in eastern Slovakia and of epicontinental
development of Buda facies in southern Slovakia were investigated in full detail.
The palynological content (plankton, sporomorphs) of all these sediments was
studied by Snopkova. The sediments involved e. g. the deposits in the depress-
ions of the Upper Nitra region (PLANDEROVA and SNOPKOVA 1970), in the Spis
and Saris depressions (SNOPKOVA 1977, 1980, SAMUEL and SNOPKOVA 1962), the
Liptov basin (SNOPKOVA 1980, SNOPKOVA in GROss-KOHLER et al. 1980), the
Paleogene of the Levoga Hills and southern Slovakia region near Stirovo
(SnorkovA 1977, 1980).

The Paleogene of the Liptov basin has been elaborated in most comprehen-
sive way, the investigation having been based on lithology, biostratigraphy
— microfauna, macrofauna, nannoplankton, palynology — and on radiometric
data. The results of palynological investigation of this basin and those of the
Paleogene of Buda development in southern Slovakia have been taken as the
basis of the comparison between the Carpathian region and the Paleogene of
western Bohemia. Beside them, the spectra of sediments of the central Car-
pathian Paleogene in the Upper Hron region were involved, as they comprise
rather differentiated conifers and permit the correlation with the rich Bohemian
spectra.

The age of these sediments have been determined as Upper Eocene, Priabonian, according to the
large forams and nummulites (VANOVA 1969 ex PLANDEROVA 1973). PLANDEROVA (1973) studied
these sediments palynologically and points out the varied pattern of the conifer taxa: she and
SNoPKOVA also report on frequent conifers from the Middle Eocene and Upper Eocene/Lower
Oligocene from the Bojnice—Novaky area (PLANDEROVA—SNOPKGVA 1970). The conifers of the
western Bohemian region are mostly analogous as to taxa, although their frequencies are much
lower in the average spectra than in the Carpathian material, where the transgressive character of

the sediments is reflected. (In contrast to it, the abundance and diversity of the taxa of ferns are
equivalent in both compared regions.)
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Fig. 5 Paleogene sedimentary sequence of the Liptov depression, inner-Carpathian Paleogene.
Lithological and stratigraphic section. 1 — crystalline rock. 2 — Mesozoic. 3 — basal lithofacies
(Upper Lutetian Priabonian), 4 — claystone lithofacies (Priabonian), 5 sandstones and
conglomerates (Priabonian), 6 — fiysch lithofacies (Priabonian — Lower Oligocene), 7 — Quater-
nary, 8 — faults (ex GROsS-KOHLER et al. 1980).

Among conifers, the occurrence of the genus Tsuga ( Tsugaepollenites igni-
culus) in the Priabonian sediments of the Upper Hron area is noteworthy,
similarly as the presence of the further species of Tsuga, the Zonalapollenites
maximus, in the Priabonian of the Liptov basin (SNOPKOVA in GROSS-KOHLER
et al. 1980). The genus Tsuga has so far not been recorded in the basal Tertiary
sediments of the western Bohemian basins, i.e. neither in the Staré Sedlo
Formation of the Sokolov Basin nor in the Cheb Basin. “Tsuga maxima”
[Zonalapoll. maximus (RaaTz) W. KR.] is closely related to the present day
species Tsuga canadensis from the Atlantic region of North America (zone of
boreal conifer forests).

Also, KrutzscH (1971, Atlas VI, p. 31) gives the first finds of this conifer, representing the
temperate element, from the Upper Eocene: it occurs at the beginning of the zone Pg-19 (Heskem,
Lochau). it the time when the earlier non-spinate forms appear. The initial. quite sporadic finds
from the Tertiary of central Europe are evidenced from the Lower and Middle Eocene, from the
zone Pg-15 C (KrutzscH 1971). In so far as it is known, they represent the first occurrences of tsuga
pollen in Europe. The zone Pg-135 is characterized by the pollen spectrum of the Helmstedt Upper
Seam, rich in species and specimens, and by that of the Geiseltal Seams (Krurzscu 1967, pp. 18 and
29). Very far transport from the parent communities is presumed for these Tsuga pollen, whereas
the local communities may be considered for their regular occurrences in the Upper Eocene/Lower
Oligocene spectra.

The regular representation of Tsuga pollen in the Carpathian Paleogene, in
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the Upper Priabonian/Lower Oligocene sediments, is demonstrated in the spec-
tra of the inner Carpathian basins (SNoPkovA 1980, fig. 2), in the flysch lithofa-
cies of the Liptov basin (Liptovska kotlina depression — SNOPKOVA in GROSS-
KOHLER et al. 1980. The Upper Priabonian or Lower Oligocene age has been
evidenced there by foraminifers, Gross-KOHLER et al. 1980). Their occurrence
in the assemblage of other conifers (Pinus subgen. Diploxylon, Pinus subgen.
Haploxylon, Sciadopitys, Cedripites, Piceapollis) probably corresponds not only
to a dissected relief but also to the approaching climatic alteration, manifested
by cooling and changes in plant and fauna communities at the Eocene/
Oligocene boundary (Stehlin’s rupture). In the continuous profiles of the so far
investigated Tertiary basal sediments of the Staré Sedlo Formation in western
Bohemia, this event, well recognizable in the pollen spectra, has not hitherto
been ascertained. It is reflected in the overlying sediments and their spectra.

From the biostratigraphic comparisons of the main plant groups of the
Paleogene sedimentary sequences in the territory of Slovakia and those of
western Bohemia, the following relations may be deduced.

The Paleogene sediments of the Dukla unit, the Cisniany beds (Upper Seno-
nian and Paleocene), contain significant, although corroded Cretaceous ele-
ments of the Normapolles Group, which globally characterize these sediments.
With respect to the in general poor Paleocene palynofloras and to the fairly poor
and scarce palynomorphs in flysch facies, the finds and identification of the
single taxa are important (see SNOPKOVA 1977, 1980). The following Nor-
mapolles are characteristic here: Pseudooculopollis ( P. principalis), Oculopollis
(O.minoris, O. fsp.), Plicapollis ( P. serta, P. conserta), Trudopollis ( T. hemiper-
JSectus, T. fsp.), besides the Paleocene species Laeviporopollis laevigatus (W. KR.)
W.KR. and Polyporopollenites TH. et PE. (P. microreticulatus). They are assemb-
led with Triatriopollenites hannoverensis W. KRr., Triatriopollenites roboratus PF.,
Pompeckjoidaepollenites cf. subhercynicus (W.kR.) W. KR., Compositoipollenites
fsp., Interpollis microsupplingensis, W. KRr., Interpollis velum W. KR., Sub-
triporopollenites TH. et PF. (S. scissus, vadosus, constans), M. quietus (R. POT.)
W. KR., Arecipites granulatus (KDs.) Kps., Monocolpopollenites tranquillus (R.
Pot.) TH. et P¥., Ischyosporites asolidus W. KR.., Trilites multivallatus (PF.) W.
KR., Trilites paravallatus W. KR., Cicatricosisporites dorogensis R. Port. et
GELL., Cicatricosisporites paradorogensis W. KRr. The Paleocene index taxa
Stephanoporopollenites TH. et PF. and Menatipollenites Kps. have not been
encountered here. The above mentioned characteristic taxa of Normapolles are
lacking in the western Bohemian basins. In contrary to them, the pre-Arctoterti-
ary and Arctotertiary elements (Plicapollis pseudoexcelsus, Alnipollenites,
ulmoid types) occur in all Paleogene sediments in western Bohemia.

Eocene spectra are closer comparable with the western Bohemian sediments.
In Eocene spectra, the considerable decrease of the Cretaceous Normapolles
element and, in contrast, an intense advancement of Eocene paleotropical
elements is characteristic. Both these features are documented in the Lower
Eocene of the Dukla and Magura units (SNoPKOVA 1980, p. 52, fig. 2). The
genera Basopollis PF. and Interpollis W. KR. (ormapolles Group) persist here,
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the species of Interpollis pass into the Middle Eocene. Of the significant elements
of Angiospermae the roboratus and subhercynicus types as well as ?Com-
positoipollenites occur here, similarly as in the underlying Upper Senonian/
Paleocene sedimentary cycle, associated with Spinizonocolpites prominatus
(McINTYRE) KDS.. Plicatopollis hungaricus Kps.. Plicatopollis plicatus (R. PoT.)
W. KR., Plicapollis pseudoexcelsus (W. Kr.) W. KRr., Minorpollis W. KRr.,
Triatriopollenites cf. intermedius (GLADK.) KDS., Triporopollenites pflugii Ks.,
Pentapollenites cf. laevigatus W. KR.. Platycaryapollenites fsp., Engelhard-
tioidites microcoryphaeus (R. PoT.) R. POT., Subtriporopollenites div. sp. (scissus,
vadosus, constans), Momipites quietus (R. Po1.) W, KR.. Fususpollenites fusus (R.
Port.) KDs., tricolporate pollen (megaexactus, kruschi, retiformis, pusillus, ovifor-
mis, microhenrici, liblarensis), Tetracolporopollenites fsp., Polycolporopollenites
dorogensis Kps., Monocolpopollenites tranquillus (R. PoT.) TH. et PF., Arecipites
granulatus (Kps.) Kps., Ischyosporites asolidus W. KR., Trilites (multivallatus,
paravallatus). Leiotriletes (microadriennis) and Triatriopollenites coryphaeus
(R. Pot.) TH. et PF. are abundantly present. (For the taxa and their frequency
see Snopkova 1980, fig. 2, submenilitic and Beloveza beds). The Lower Eocene
palynofloras of the Dukla and Magura units are characterized by the absence
of Arctotertiary elements as well as the so-called intermediate elements e. g.
Rhus (R. pseudocingulum), Alnus (A. verus), Carya (S. simplex) and Ptero-
carya (P. stellatus).

The Middle Eocene spectra in the Paleogene of Slovakia have been evidenced
in different lithological units and in the wide areas: In the Dukla and Magura
units of the outer Flysch (submenilitic beds, lower Zlin beds), in the central
Carpathians (inner-Carpathians depressions, the basal transgressive lithofacies)
and the freshwater brackisch and turritelous marls of Buda facies in the Danube
Lowland. Their typical feature consists in the fairly wide distribution of the
genera: Plicatopollis W. KR. (PL. plicatus), Minorpollis W. KR., Fususpollenites
Kps. (T. cingulum fusus type), Engelhardtioidites R. PoT. [E. microcoryphaeus
R. Por. (R. Port.)], triporate pollen of coryphaeus-punctatus types, tricolporate
pollen of pusillus and oviformis types (very abundant), T. microhenrici (R. PoT.)
TH. et Pr., C. liblarensis — fallax types, Monocolpopollenites tranquillus (R.
Pot.) TH. et PE. and Arecipites granulatus (KDs.) KDs. (Palmae, very abundant,
especially the tranquillus type). Interpollis microsupplingensis W. Kr. and Inter-
pollis velum W. KR. are present as accessories, the genera Alnus, Carya and
Pterocarya appear here for the first time (SNOPKOVA 1980, p. 56). The Creta-
ceous floral elements are already fully supressed (with exception of Minorpollis
that also ranges within the zone Pg-18 — Upper Eocene, see KruTZscH 1970a,
and Interpollis). The corresponding zones of microfauna are given in GRoss-
-KOHLER et al. 1980. The characteristics of spectra given by Snopkova corres-
ponds to the accompanying assemblages of the spectra of the pre-Rupelian
Paleogene sediments in western Bohemia. SNOPKOVA (1980) designated this
assemblages as pollen spectrum 4, corresponding to the zone of Cyclammina
amplectens (zone of agglutinated foraminifers) and to the zone of Trun-
corotaloides rohri (planktonic zone in inner Carpathian Paleogene and Paleo-
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gene of the Danube Lowland). It is noteworthy, that the spectrum of basal
lithofacies (Vy$né MatiaSovce — Podmestrova locality) already display Upper
Eocene features, whereas the large foraminifers evidenced Middle Eocene,
upper Lutetian.

The Upper Eocene pollen spectra were derived from the same units and areas
as Middle Eocene assemblages. They comprise the Papin beds of Dukla unit,
upper Zlin beds of Magura unit, the claystone lithofacies of the inner Car-
pathian depressions and sandy marls and marine sandstones of the Buda facies
in the Danube Lowland. They contain abundant well preserved plankton (Deph-
landrea phosphoritica EiS., D. spinulosa ALB., Thalasiphora pelagica (E1s.) E1s. et
GocHT, Pleurozonaria concinna COOKSON et MANUM a. 0.) and anaccompanying
spectrum also characterizing the Middle Eocene sediments. Normapolles ele-
ments have not been recorded (P. subhercynicus either). In sofar as they occur,
they are secondary, redeposited from Upper Cretaceous deposits. The taxa
assignable to the elements of a deciduous forest appear as a more stable element
although occurring as accessories or in low frequency; they are not yet a current
component of forest communities. The isolated occurrences of Faguspollenites,
Carpinuspollenites, Multiporopollenites cf. maculosus (R. Por.) TH. et PE., Pi-
ceapollis, Sciadopityspollenites appear, Carya (S. simplex) and Pterocarya (P.
stellatus) are more frequent. Interpollis species were no more encountered, e. g.
Minorpollis, Momipites quietus, Subtriporopollenites (S. vadosus, scissus, con-
stans) occur only rarely, Plicatopollis plicatus, Plicapollis pseudoexcelsus, Fusus-
pollenites fusus are more reduced, Rhoipites pseudocingulum (,Rhus’ types) and
Alnipollenites are more frequent. Regularly occur Cyrillaceae pollen (T. megaex-
actus) and spores of Cicatricosisporites types, T. microhenrici a C. liblarensis are
abundant, and very frequent are Pinaceae (both types, labdacus and microala-
tus). Of the accompanying elements remain Palmae (M. tranquillus especially),
Ischyosporites asolidus, Trilites multivallatus, T. coryphaeus, Engelhardtioidites
microcoryphaeus, Tetracolporopollenites (Sapotaceae), Fagaceae of the ovifor-
mis type and others (see SNOPKOVA in Gross-KOHLER 1980, the Upper Eocene
spectra of Liptov basin at the localities Ruzomberok and Liptovska Stiavnica).
These assemblages are designated as pollen spectrum 5 corresponding to the
zones of planktonic foraminifers Globigerapsis index and partly to Globigerina
officinalis (SNOPKOVA 1980, SAMUEL and SNOPKOVA 1962). The characteristics or
index pollen taxa of the German zone Pg-18 (Upper Eocene) are missing here
in contrary to the W. Bohemian Paleogene in Sokolov and Cheb Basins. The
Bohemian spectra comprise numerous ‘Eocene paleotropical’ elements and
Tsuga, Picea, Juglans, Pterocarya were not yet encountered there. The Bohe-
mian basal spectra are mostly comparable with those of the earlier Priabonian
spectra in the Carpathian region, i.e. those existing before the rather cool
climatic event at the Upper Eocene/Lower Oligocene boundary, demonstrated
in the Upper Priabonian/Lower Oligocene assemblages. At some levels, the
earlier assemblages comparable with Lutetian/Priabonian spectra were recog-
nized in both Sokolov and Cheb Basins (deeper levels at the Jehli¢na and Novy
Kostel localities) Je 61, H 11, 21 P and probably NK 56 bores).
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Comparison of some taxa common to the Slovakian and Bohemian Paleogene sequences, and their occurrence.
Paleogene sediments of the Slovakian West Carpathians (P. Snopkova 1980)

Paleogene sediments of West Bohemian Basins
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Middle

Upper

Lower

Rupelian
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The Paleogene of the northern region of the Bavarian Alps
(The western part of the Central Paratethys)

The palynological investigation of the Alpine regions of Bavaria and in Austria
have been carried out by HocHuLl (1978). On the basis of molasse (at the
locality Kohleck between Linz and Regensburg) he distinquished the Upper
Eocene zone Pg-18 and characterizes it by the last occurrence of Bombacacidites
(B. palaeogenis W. KR.), ranging up to the zone Pg-18 (Zeitz) in the central
European Paleogene. The spectrum comprises thermophile ferns of schi-
zaeaceous types, Cicatricosisporites cicatricosoides W. KR., Trilites paravallatus
W.KRr. and other taxa of ferns which are constant elements of Paleogene spectra
in continental as well as in marine sediments (Paleogene of western Bohemian
basins and of Saxon-Thuringian region, the Anglo-Parisian Basin, the Slova-
kian Paleogene, and the Paleogene of the Bakony Mts).

Hochuli points to the fact that in the spectrum the taxa representing so-called
intermediate elements (sensu KrRUTZSCH and MAJEWSKI 1967) are lacking. Of
the Arctotertiary representatives, Hochuli gives only single finds of Aceripolle-
nites NAGY (of a younger, Neogene, type).

In both these above mentioned features as well as in the average spectrum,
the molasse assemblage closely resembles the associations of the western Bohe-
mian Paleogene, correlable mostly with the zones Pg-17 and Pg-18 in the GDR.
The Zeitz (the zone Pg-18) assemblage represents the warm phase of the Upper
Eocene. Hochuli identifies this spectrum in the deepest part of the molasse and
provides the first evidence of it in the mentioned region.

In addition to the total spectrum and index taxa, the close resemblance
between the western Bohemian basins and the Bavarian region as to facies
elements, is striking. The spores of the smooth type of Lygodium (Leiotriletes
discordatus type), conifers of the Cupressacites, Sequoia and Pityosporites sp.
div., the facies with Ilex (Ilexpollenites iliacus) — relatively abundant element
in the Sokolov and Cheb Basins, and the occurrence of A/nus are striking. Alnus
is probably edaphic-controlled element of sandy banks and shores.

The microfossils of the western Bohemian Paleogene equal
to those of the Eocene of North America

The microfossils, significant for the relative age of sediments in the western
Bohemian basins (Sokolov and Cheb Basins), evidenced the pre-Rupelian,
mostly Eocene sedimentary complex, correspond to many taxa of the Eocene of
North America, and have some features in common with their spectra. The
resemblance witnesses the uniform character of flora on both continents (the
Euro-American flora) and permits the rough comparison. (The correlation with
the W. European Paleogene will be carried out separately).

The Middle Eocene pollen spectra from the northwestern region of the State
of Wyoming or the Eocene spectra from the Gulf region display a great number
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of the elements which they have in common with those of the Paleogene of
Central Europe inclusive of the western Bohemian region.

The Middle Eocene assemblages of the Hominy Peak Formation (northwes-
tern part of Wyoming, Love-Leopold-Love 1978) contain index pollen taxa also
known from the Middle Eocene of Central Europe, e.g. Pistillipollenites
megregorii or Bombacaceae. Of rather current Paleogene taxa overlapping into
the Upper Eocene, the following are common to both continents: Alangium,
“Betulapollenites” plicatus, Aneimia (i.e. cicatricose spore types) smooth or
corrugate spores of Lygodium (*Lygodium kaulfusii type” and Corrugatis-
porites), cingulate spores of Pteris type, gleichenoid spores, Hammulatisporites
div. sp. The pollen of woody plants common to both continents, also passing to
the younger Paleogene (Oligocene) sediments (in great part) are the following:
identical ulmoid types, Platanus pollen, Fagaceae (fusus type), Aceraceae (Acer
palmatum type), large granulate-reticulate tricolporates, lacking modern
analogues, and tetracolporates of various morphological types — Sapotaceae
etc. (Love-LEoPOLD-LOVE 1978). Pistillipollenites, the typical element of the
Paleocene and Early Eocene sediments of Europe (e. g. GDR, Poland), is absent
in the Paleogene of western Bohemia.

Likewise, in the Eocene of the southern USA, in the Mexico Gulf region
(Lousiana, Alabama and Mississippi) there are many forms, known from the
Jackson Group, Mississippi, that are identical with the European taxa (compare
TscHUDY 1973 and TscHUDY—VAN LEONEN 1970). To these belong e. g. Juglan-
daceae of the quietus type (Momipites quietus), Plicatopollis, Spinaepollis, Gotha-
nipollis, Symplocos of the calauensis type (i. e. the representatives of the families
Juglandaceae, Euphorbiaceae-Spinaepollis, Loranthaceae-Gothanipollis, Sym-
plocaceae — S. cf. calauensis type), further Bombacaceae, Cyrillaceae-Cleth-
raceae, Fagaceae, tricolporates of cingulum type, baculate tricolporates etc. The
difference is discernible in the earlier extinction or disappearance of some taxa
in the American Eocene, according to data given by TscHuDY (1973). For
example, Spinaepollis spinosus ( Euphorbiaceae) occurring in the Central Euro-
pean Paleogene (Bohemia, GDR, Poland, Hungary and elswhere) in the Eocene
and Oligocene spectra, in the south of the USA does not reach farther than into
the lower Middle Eocene. Common pollen types differently distributed in the
time span Eocene-Oligocene are M. quietus, robustus types, Symplocos and
others. However the index pollen taxa also display the same distribution as that
in Europe, e. g. Pistillipollenites ROUSE, Thomsonipollis W. KR., and Nudopollis
PE. [N. thiergarti (TH. et P¥.) PE., Nudopollis sp.] and other taxa of Normapolles
types. The occurrences of Pistillipollenites and Thomsonipollis in the American
as well as the European Eocene spectra are known from the Lower Eocene (and
earlier, from Paleocene spectra) and from the lower part of the Middle Eocene
(compare Reklaw Formation, Clairborne Group, TscHuDY 1973). A low num-
ber of Nudopollis specimens still occurs in Upper Eocene sediments (Jackson
Group, Mississippi). In the Central European Eocene, Nudopollis types range
especially within the Lower and Middle Eocene, mainly in the transgressive
sediments. In the Upper Eocene their occurrence becomes quite exceptional, in
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single specimens, and they practically disappear at the close of Middle Eocene.

The Upper Eocene is represented in the respective region of the USA by
marine sediments (Jackson Group, Yazoo Clay), well evidenced on the basis of
fauna and microfauna. The pollen assemblages contain elements common to
European spectra, i.e. Fagaceae (fusus type) and Cupuliferoipollenites (quis-
qualis-liblarensis-fallax group), occurring in masses, taxa of the family Juglan-
daceae and Myricaceae (quietus, microcoryphaeus, punctatus, Triatriopollenites
sp.), Myrtaceae (Duplopollis, sp., Cupanieidites sp.), Aquifoliaceae (Ilex-Ilex-
pollenites sp.), Symplocaceae (Symplocoipollenites’ sp.), Tiliaceae (Tiliaepolle-
nites’ sp.), Sterculiaceae and Sapotaceae (Sapotaceoidaepollenites’ sp.). The
occurrence of the family Bombacaceae (Bombacacidites sp.), comprising the
Paleogene index pollen is also common to both continents. (All the taxa are
derived from the Yazoo Clay, investigated by TscHUDY and VAN LOENEN 1970).

Striking is the higher frequency of Alnus, Carya, Juglans and Ulmus in the
Eocene spectra (TscHUDY 1973), in comparison with the European Eocene. It
could be interpreted as a reflection of the vertical differentiation of climate and
vegetation with regard to extensive basalt effusions in the Eocene (Oregon,
North California), and to the great distances of pollen transport of anemophi-
lous plants by wind or water to marine sediments. On the other hand, this
difference also indicates the distribution and occurrence of endemic species.

The taxonomic assignment of the Upper Eocene sporomorphs is only ten-
tative in the paper of TscHUDY and VAN LOENEN (1970), but the perfect docu-
mentation makes them available for the comparison. They evident the close
resemblance with the European, and Central European Upper Eocene spectra
respectively.

Notes on the sociological evaluation of Paleogene associations

Eocene flora is characterized by a paratropical evergreen forest. As an example
of this forest communities e. g. the well known Geiseltal flora was earlier given,
which recently has been the subject of intensive paleontological investigation
(inclusive of paleobotanical studies of micro- and macrofossils). A number of
authors (RUFFLE 1975, MA1 and WALTHER 1985) conclude, according to preser-
ved remains of leaves and seeds, that in these Eocene floras a vegetation of a
rather subtropical character the vegetation of warm subtropics, was represen-
ted. The latter authors assume that in the set of macroflora the typical elements
of a tropical East Asian type are lacking (Dipterocarpaceae, Guttiferae, Com-
bretaceae etc.) i.e. the highly thermophile ones. According to their conclusion,
the European and American zonal floras of the Eocene correspond to a higher
degree to a subtropical flora of the montane type (over 1000 m) in the Indo-
Malayan region, and only exceptionally its elements are represented in tropical
forests (RUFFLE 1975, p. 501). These opinions are still new and may be proved
there where sets of flora in leaved, carpological and sporo-pollen records are
elaborated, taxonomically or morphologically, in detail. The fact is well known
that Paleogene floras contain in all the above mentioned sets greatest amount
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of undetermined elements among which a number of hitherto taxonomically
unknown groups or elements may exist or have not been thoroughly studied,
and hence their ecological requirements are so far unknown as well.

Eocene pollen spectra of Europe and America contain elements which in
macroremains have not been known at all (or known with doubt), and belong
to present-day pantropical floras. The distribution of the family Bombacaceae
may serve as an example. Among tricolporate pollen grains a number of not
very well known or completely unknown systematic groups are concealed,
which have not yet been sufficiently studied and compared with recent materials.
Palynologists are obliged. with regard to practical tasks, to consider rather the
system of pure morphology than to study in detail morphology and possibilities
of taxonomical assignment that would lead to botanical separation of some
groups. Where the pollen morphology of some distinct recent plant taxa is
known enough, it also leads to the isolation of some significant taxonomical
groups or species in the fossil assemblages. (They then often represent index taxa
having stratigraphically limited ranges). An example may be seen in the re-
presentation of a paleotropical element of the modern family Lecythidaceae
(Barringtonia type) in the European Tertiary (Paleogene) pollen assemblages.
Thus, in pollen spectra the record of many important groups is concealed, i. e.
those which are not preserved or have not been distinguished and identified
among other records. It is evident that in the deliberation on the Paleogene
forest communities, the full set of fossil records must be taken into considera-
tion.

Conclusion

1. The present paper brings the first taxonomical evaluation of spores and
pollen taxa of the pre-Rupelian Paleogene sediments of Bohemia. The rarely
preserved spectra of the predominantly sandstone formation called Staré Sedlo
Formation in the Sokolov Basin and the basal sediments of the Cheb Basin
demonstrate the great diversity of the microflora (Table 1, Plates XXXIV—
XXXVII, XXXIX—XLI) with overwhelming prevalence of Eocene paleotropi-
cal elements of an angiosperm type. The identified microfossils comprise abun-
dant ferns and angiosperms, prevailing over conifers. Within the framework of
the recent botanical system, they represent about sixty taxonomical groups.

2. With respect to the continental development, the basal Paleogene of
western Bohemia was compared and correlated with the most closely related
deposits of an analogous type in the Saxon-Thuringian region, with the Middle
and Upper Eocene seams of Geiseltal and Upper Eocene seams of Weisselster
Basin in the GDR and their Paleogene zones. It has been stated that the
Paleogene of western Bohemia encompasses horizons already comparable with
the zone earlier than the zone 17, probably at the Velky Luh locality and in the
rather deep parts of the Staré Sedlo Formation near Jehli¢na (Grasseth)—
Kralovské Pofi¢i and in some boreholes at the Novy Kostel locality. The
prevailing associations are correrable with the zone Pg-17 and Pg-18 in both

98



basins. In the sporopollen parachronology they are represented by the Etzdorf
(Profen) and Zeitz assemblages. This correlation is of a regional character and
is valid only for the Paleogene sediments of Central European region.

3. Continental deposits can be classified as to age only with difficulty on a
regionally wide or internationally valid scale, and thus they were correlated, as
far possible, with the marine or brackish Paleogene of near regions where the
sedimentary sequences are biostratigraphically well determined. By correlation
of western Bohemian pollen spectra with those of the Carpathian Paleogene
(and the Paleogene of southern Slovakia respecively), it has been found that in
the main features the western Bohemian Paleogene is conform to the Priabonian
sequences of the Upper Eocene of the Carpathian region, i. e. to the Priabonian
spectra earlier than the onset and development of elements of deciduous forest
at the close of Priabonian.

4. Index pollen, analogous facies elements and the comparable main features
of pollen spectra of the western Bohemian region and those at the base of
Bavarian molasse have been found. The pollen spectrum of molasse, analogous
to that of some horizons in the western Bohemian basins, has also been cor-
related with the zone Pg-18 (Zeitz assemblages) of the GDR.

5. Elements common to the Paleogene of Central Europe, inclusive Bohemia,
and to the American Paleogene, especially of the Upper Eocene of the Gulf
region, are striking. Furthermore, the assemblages of these marine sediments are
excellently preserved in contrast to those of the marine sediments of the Car-
pathian region. The correlable spectra already lack the Normapolles elements
and comprise the index pollen common in Central Europe. They testify to the
same paleofloristic province.

6. For the Early Tertiary sediments of the Bohemian Massif, an Oligocene
age was assumed, still in the sixties. The beginning of the Oligocene sedimenta-
tion has been considered after the Paleocene and Eocene gaps, and the origin of
Tertiary basins in western Bohemia was ranged into the Middle Oligocene.
Paleontological investigation has proved an age higher than Middle Oligocene,
i.e. Eocene up to Eocene/Oligocene. The main sedimentary cycle of the Staré
Sedlo Formation and its proved equivalents in the Cheb Basin falls within the
time span of the Uper Eocene, most probably Priabonian, on the basis of
palynological evidence.

The Upper Eocene/Lower Oligocene assemblages, recognizable at the Novy
Kostel locality, will be discussed separately.
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Explanation of Plates XXXIV -XLI

Plate XXXIV
1,2 Gleicheniidites sp. — Gleicheniaceae, bore H 11, depth 272.8 m.

3 Polypodiaceoisporites cf. marxheimensis (PFL.) W. KR, — Preridaceae, bore Je 49, depth 207.0—
208.0 m.

4 Triplanosporites sinomaxoides W. Kr. — Schizaeaccae, Lygodium type, bore Je 49, depth
209210 m, x 450.
5,6 Dicolporopollis middendorfi (R. Por.) W. KRr., bore H 11, depth 272.8 m.

7 Baculatisporites quintus (TH. et PE.) W. KrR. — Osmundaceae, Osmunda, bore Je 49, depth
209—210 m.

8 Verrucingulatisporites sp. — ?Pteridaceae, bore H 11, depth 272.8 m.

9 Pityosporites alatus (R. Port.). TH. et PF. — Pinaceac, Cathaya, bore H 11, depth 272.8 m.
10 Sciadopityspollenites quintus W. Kr. — Taxodiaceae, Sciadopitys, bore H 11, depth 272.8 m.

% 900 when not otherwise mentioned

Plate XXXV

1—3 Triatriopollenites rurensis TH. et PF. — M yricaceae, bore H 11, depth 272.8 m.

4 Triatriopollenites sp. — ?Myricaceae, bore H 11, depth 272.8 m.

5 cf. Cyathidites sp. — cf. Gleicheniaceae, Cyatheaceae, Dicksoniaceae, bore H 11, depth 272.8 m.

6,7 Arecipites wiesaensis W. KR. — Arecaceae (Palmae), cf. Phoenix, bore Je 49, depth 209.7—
209.9 m.

8,9 Verrutricolporites magnotectatus ROCHE et SCHULER — Theaceae, bore H 11, depth 272.8 m.
10 Tricolporopollenites cf. spinus W. KR., bore H 11, depth 272.8 m.

11,12 Periporopollenites steinhaueravides W. Kr. — Hamamelidaceae (Altingiaceae ), Steinhauera
typ, bore 4359 (Velky Luh—Plesna), depth 77 m.

13 Tricolporopollenites sp. — cf. Fagaceae, bore H 11, depth 272.8 m.

Plate XXX VI

1 Dicolpopollis kockeli PFL.. — Arecaceae ( Palmae ). Calamoidae, Calamus, bore Je 50, depth 255.30
—255.65 m.

2 Monocolpopollenites tranquillus (R. Por.) Th. et Pf. Arecaceae (Palmae), Phoenix, bore Je 50.
depth 255.3—255.65 m. x 1300

3 Subtriporopollenites anulatus Th. et PF. (anulatus-constans group) — Juglandaceae, bore Je 61,
depth 184.0—184.3 m. x 1300.

4—6 Tricolporopollenites staresedloensis W. KR. et PACLT. — aff. Salicaceae, bores Je 50, depth
244.3 m, H 11, depth 272.8 m (fig. 6).
7,8 Tricolporopollenites sp. Bore H 11, depth 272.8 m.
9 Pentapollenites sp. (C type sensu Kedves), bore H 11, depth 272.8 m.
10, 11 Ericipites ericius (R. PoT.) W. KR. — Ericaceae, bore H 11, depth 272.8 m.

Plate XXX VII

1—3 Bombacacidites kettigensis ( Pr.) W. KR. subsp. gracilis. Bombacaceae, Bombax sp., bore Je 49,
depth 209.7—209.9 m. x 450.
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4 Tricolporopollenites cingulum (R. Pot.) TH. et PE. subsp. oviformis — Fagaceae, bore H 11, depth

272.8 m.

5,6 ?Psilastephanocolporites mimusopsoides ROCHE et SCHULER. — cf.. Sapotaceae, bore H 11, depth
272.8 m.

7,8 Tricolporopollenites graniquisqualis W. KR. et VANH. — Fagaceae vel Leguminosae, bore H 11,
depth 272.8 m.

9,10 Tricolporopollenites sp. — Heteromorpha type, Umbeliferae — bore H 11, depth 272.8 m.

11,12, 14—16 Tricolporopollenites irregulatus NAKOMAN. bore H 11, depth 272.8 m.

13 Fususpollenites fusus (R. PoT.) KDs. — cf. Fagaceae, bore H 11, depth 272.8 m.

17,18 aff. Scabratricolporites scheffleroides ROCHE et SCHULER — ?Araliaceae, Leguminosae, bore
H 11, depth 272.8 m. x 900

Plate XXXVIII
1.2 Trigonobalanus excelsa LozaNo et al., Fagaceae. SEM. x 4000. Herbarium material, Recent,
South America, Colombia.

Plate XXXIX
1,2 Porocolpopollenites calauensis W. Kr. — Symplocaceae, bore HV 17, depth 138.6—138.8 m.
3 Ischyosporites asolidus (W. KR.) W. KR. — Schizaeaceae, cf. Lygodium, bore HV 17, depth
138.6—138.8 m
4,5 Cicatricosisporites cicatricosoides W. KR. — Schizaeaceae, Ruffordia or Mohria types, bore
HV 17, depth 138.6—138.8 m. x 1000

Plate XL
1,2 Inaperturopollenites concedipites (WODEH.) W. KR. — Taxodiaceae, Taxodium, Glyptostrobus,
bore Je 61, depth 182.5—182.6 m.
3 Leiotriletes asp. sinusoides W. KR. — Schizaeaceae (smooth Lygodium types), bore Je 61, depth
178.05 m.
4 Fragment of tracheid. x 400.
5,6 Tricolporopollenites staresedloensis W. KR. et PACLT. — aff. Salicaceae, bore Je 61, depth
182.5—182.6 m. x 2000

Plate XLI
| Tricolporopollenites cingulum (R. PoT.) TH. et PF., T type (of very thick exine), Fagaceae, bore
Je 61, depth 186.0—187.0 m.
2—4 Tricolporopollenites cingulum (R. Pot.) TH. et PE., P type.- aff. Fagaceae or Leguminosae, bore
Je 61, depth 186.0—187.0 m.
5.6 cf. Brosipollis maximus W. KR. et VANH., bore Je 61, depth 184.0—184.3 m.
7 Arecipites sp., G type — ?Arecaceae (Palmae), bore Je 61, depth 182.5—182.6 m.
8 cf. Engelhardtioidites microcoryphaeus (R. Pot.) R. POT. — cf. Juglandaceae, Engelhardtia. bore
Je 61, depth 182.5—182.6 m.
9,10 Tricolporopollenites mégaexactus (R. Pot.) TH. et PF., T type (the forms with a thick exine)
of. Cyrillaceae, bore Je 61, depth 182.5—182.6 m.
11 cf. Subtriporopollenites reticulatus W. KRr. et VANH. Bore 61, depth 184.0—184.3 m.
% 1300

Translated: J. Kosakova
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Zapadné Karpaty, séria paleontolégia, 14, P.103—108, Geol. Ust. D. Stura, Bratislava, 1990

IGCP Project 4
Triassic of the Tethys Realm

MiLo§ SIBLIK

New Schwagerispira (Brachiopoda) from the Carnian of the Slovak
Karst (SE Slovakia)

2 text-figs., 2 pls. (XLII—XLIII), Czech summary

Abstract. A new retzioid brachiopod Schwagerispira bystrickyi sp.n. is described from the
Carnian of the Slovak Karst and its relations to some similar Upper Triassic species are discussed.

Upper Triassic retzioid brachiopods occur relatively rarely both in the Nor-
thern Alps and in the Carpathians. There have been only scarse notations of
them in faunal lists since BITTNER’S epoch, and I know of only few specimens
illustrated in the last decades from mentioned areas (e. g. M. MAHEL 1957, M.
SiBLIK 1967, D. A. B. PEARSON 1977).

New findings of retzioid genus Schwagerispira DAGYS, 1972 were made in the
Carnian at the former BALOGH’s locality 1. (1940) and its surroundings, SW of
the village Silicka Brezova in the Slovak Karst. The geological situation of this
locality was summarized by M. SiBLiK (1986). Most retzioid specimens found
there belong to a new species the description of which follows.

I am indebted to the staffs of the Geologische Bundesanstalt-Museum, of the
Palaeontological Department of the Natural History Museum, and of the
Palaeontological Institute of the University- all in Vienna, for access to the
collections and for their kind assistance.

Description

Retziidina BoucoT, JOHNSON et STATON, 1964
Retziacea WAAGEN, 1883
Neoretziidae DAGYS, 1972

Schwagerispira DAGYS, 1972
Type-species: Retzia Schwageri BITTNER, 1890 — Anisian of Austria and
Hungary.

RNDr. M. SiBLik CSc., Ustav geologie a geotechniky CSAV, V HoleSovickach 41, 18209 Praha
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Schwagerispira bystrickyi sp. n.
(PL XLII, figs. 1—3; pl. XLIII, fig. 1; text-figs. 1—2)

Holotype: The specimen figured on the plate XLII, fig. 2 and deposited
in the collections of the Slovak National Museum in Bratislava under number
SNM Z 20023.

Stratum typicum and locus typicus: Tuvalian, Subbulatus and
Anatropites (7) Zone; Silicka Brezova.

Derivatio nominis: In honour of the late RNDr. J. BysTrIiCKY, DrSc.
who did so much for the geology and palaeontology of the Slovak Karst.

Material: 35 more or less fragmentary internal moulds. The dimensions
in mm of the figured specimens are as follows: 10.4 x 8.6 x 8.0 (pl. XLII, fig. 2;
holotype); 7.9x6.2x4.6 (pl. XLII, fig. 3), 7.0x6.3x4.9 (pl. XLIII, fig. 1);
6.1 x 5.3 x 4.6 (pl. XLII, fig. 1).

Description: Small shells of subtrigonal outline, subequally biconvex in
profile, up to 10.5 mm long, 8.6 mm wide and 8.0 mm thick, with length app-
arently exceeding width. Maximum width situated near the anterior margin of
shell. Very short, straight hinge line present. Anterior margin of shell straight on
dorsal view, in some specimens gently concave. Shallow sulci developed in the
anterior half of both valves. Valves sloping steeply to lateral commissures in
most specimens, giving rise to flank “planareas”. Anterior commissure straight
or broadly sulcate (pl. XLII, fig. 3). Beak low and narrow, apical angle ranging
between 50—60 degrees. Apsacline area well divided from lateral slopes and
slightly recurved in profile. Exact position of pedicle opening not visible on the
material studied. Both valves with between 5—14 (most frequently 10—11)
subangular ribs extending to the umbones. Branching common in ribs on flanks.
Central interspace on pedicle valve deeper than the others and the only one
reaching distinctly the umbo. Corresponding median rib on brachial valve
slightly wider than flank ribs, its neighbouring interspaces deeper if compared
with the others. Radial grooving of the interspaces sometimes hardly percept-
ible.

Pedicle collar not ascertained. Dental lamellae lacking. Cardinal process
massive and smooth, in some specimens club-like in shape. Crural plates strong-
ly developed, extending into umbonal cavity of pedicle valve. Simple spiralia

with few turns supported by high, thin dorsal septum reaching mid-length of
valve.

Remarks: The material was not enough suitably preserved for section-
ing, being much recrystallized, but it nevertheless shows essential internal
features of Schwagerispira DAGYS, 1972 that associates a series of species
externally similar to S. bystrickyi sp. n. which is referred here to Schwagerispira
without greater hesitation. Specific independence of our specimens is based
above all on their subtrigonal outline and steep flanks. When establishing the
new species, it was necessary to make comparisons with some already existing,
externally similar Upper Triassic species, and to examine relevant museum
collections.
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Some specimens of the new species show considerable resemblances to
Schwagerispira pretiosa (BITTNER, 1890) described from the Hallstatt Limestone
of Nasskohr near Neuberg/Miirz, and of Salzkammergut. That species, how-
ever, differs in having well-rounded, subpentagonal outline with nearly isome-
tric brachial valve, in the absence of steep flanks, in having longer hinge line and
weaker ribs, and in having the maximum width situated in the mid-length. It was
confirmed both in the lectotype of S. pretiosa from Nasskohr (BITTNER, 1890,
pl. 15, fig. 2-housed in the collection of the Geologische Bundesanstalt in Vien-
na), and in the little collection of “Retzia pretiosa” coming from Siriuskogel
near Ischl (coll. E. KiTTL in the Natural History Museum in Vienna).

The specimen figured here on the plate XLIII, fig. 2 under the name
Schwagerispira aff. pretiosa (BITTNER, 1890) deriving from the same locality of
Silicka Brezova (old collection of dr. J. BysTrickY) differs from “pretiosa” in

9 %T_%
LJ\A/[.4 1.25 1.1

Fig. | Schwagerispira bystrickyi sp.n. Serial transverse sections through the posterior part of shell.
Other internal characters not ascertainable due to the secondary calcite infilling. Total length of
specimen 8.6 mm. Silicka Brezova, upper part of BALOGH’s locality. Enlarged.
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being longer and narrower, in having very short hinge line, and in more
outstanding pedicle beak. This specimen differs, on the other side, from
Schwagerispira bystrickyi sp.n. notably in having a different outline, and in
lacking steep flanks.

The occurrence of Retzia pretiosa mentioned by J. PEVNY (1979) in the faunal
list from the environs of Silicka Brezova could not be confirmed by my newer
collections and it is also not present in the large material of J. BySTRICKY and
his collaborators from this locality (incorrect determination?).

Schwagerispira bystrickyi sp.n. can be distinguished on the grounds of its
different outline, steep lateral sloping, and its narrow area accompanied with
poorly developed hinge line from Schwagerispira fastosa (BITTNER, 1890). This
species (referred to Neoretzia by Y. K. JIN—B. X. FANG, 1977) derives from
Dachsteinkalk of the Tristlwand and Diirrnberg near Hallein, Salzburg, and
was also reported by M. MAHEL (1957) from the Stratenska hornatina Mts.

b

|

Fig. 2 Schwagerispira bystrickyi sp.n. Four transverse sections through the posterior part of shell.
Length of specimen 8.0 mm (above).- Two sections showing uncomplete jugum and spiralia of
another specimen. Original length of specimen 7.4 mm (bottom). Silicka Brezova, upper part
of BALOGH’S locality. Enlarged.
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More serious differences are to be seen in the specimen from the Lower
Norian Hallstatt Limestone of Balbersteine/Miesenbach, Lower Austria
(pl. XLIII, fig. 3) if compared with Schwagerispira bystrickyi sp.n. This spe-
cimen (coll. B. GRUBER in the Palaeontological Institute of the University,
Vienna) differs in having subrounded, isometric outline, more numerous and
weaker ribs, and in the absence of lateral ,,planareas™ and of any sulcation in
the brachial valve. It might be rather compared with Schwagerispira pretiosa
(BITTNER) or still better with Retzia [= Schwagerispira?] modesta BITTNER, 1890.

Occurrence: Tisovec Limestone—Tuvalian, Silicka Brezova: lower and
upper part of BALOGH’S locality 1T (K. BALOGH, 1940) and locality M 47 in
Mock’s section (R. Mock in M. Mi§ik—K. Borza, 1976). Interestingly, not a
specimen has been yet found in the faunistically comparable locality of the Ostré
vrsky Hill on the Plesivec Karst Plateau.
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MiLo§ SIBLIK

Novy druh rodu Schwagerispira (Brachiopoda) z karnu Slovenského krasu
(jv. Slovensko)

Resumé anglického textu

V ¢lanku je popsan novy druh retzioidnich brachiopodit Schwagerispira bystrickyi sp. n.,
ktery byl zji§tén v karnu jz. od obce Silicka Brezova ve Slovenském krasu. Vyznacuje se
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vyraznym trojbokym obrysem s pfimym pfednim okrajem a vysokymi, nékdy az zplos-
télymi lateralnimi partiemi. Novy taxon je dale srovnavan s podobnymi svrchnotriasovy-
mi druhy.

Vysvétlivky k tabulim XLII—XLIIT

Vsichni jedinci byli pfed fotografovanim pobéleni chloridem amonnym. Jsou uloZeni ve sbirkach
Slovenskeho narodniho muzea v Bratislavé (SNM), kromé jedince na tab. XLIII, obr. 3. Nevyo-
brazeny dalsi material je uloZen v Ustavu geologie a geotechniky CSAV v Praze. Foto J. BROZEK
a M. PARALOVA

Tab. XLII

1 Schwagerispira bystrickyi sp.n. Silicka Brezova, svrchni ¢ast Baloghovy lokality, tuval. SNM Z
20022, zvéts. x 4.

2 Jako obr. 1. Holotyp. SNM Z 20023, x4.

3 Jako obr. 1. SNM Z 20024, x 4.

Tab. XLIII

1 Schwagerispira bystrickyi sp. n. Silicka Brezova, svrchni ¢ast Baloghovy lokality, tuval. SNM Z
20025, x 4.

2 Schwagerispira aff. pretiosa (BITTNER, 1890). Silicka Brezova, spodni ¢ast Baloghovy lokality,
tuval. Nalez J. BysTricKEHO. SNM Z 20026, x 3.

3 Schwagerispira (?) ex gr. modesta (BITTNER, 1890). Balbersteine/Miesenbach v Dolnim Rakousku,
lac. Sbirka GRUBER, Paleontologicky ustav univerzity ve Vidni, x 3.

Explanations of Plates XLII—XLIII

All specimens were coated with ammonium chloride before photographing. Photographs by Mrs.
M. PARALOVA and Mr. J. BRoZEK. Figured specimens are deposited in the collections of the Slovak
National Museum in Bratislava (SNM), except the specimen on Pl XLIII, fig. 3. The other,
unfigured material is housed in the Institute of Geology and Geotechnics, Czech. Academy of
Sciences, Prague

Plate XLII

I Schwagerispira bystrickyi sp.n. Silicka Brezova, upper part of BALOGH’s locality, Tuvalian.
SNM Z 20022, x4.

2 As fig. 1. Holotype. SNM Z 20023, x4.

3 Asfig. 1. SNM Z 20024, x4.

Plate XLIII

I Schwagerispira bystrickyi sp.n. Silicka Brezova, upper part of BALOGH's locality, Tuvalian.
SNM Z 20025, x 4.

2 Schwagerispira aff. pretiosa (BITTNER, 1890). Silicka Brezova, lower part of BALOGH’S locality,
Tuvalian. Collected by J. BystrickY. SNM Z 20026, x 3.

3 Schwagerispira (?) ex gr. modesta (BITTNER, 1890). Balbersteine/Miesenbach in Lower Austria,
Lacian. Coll. GRUBER, Palaeontological Institute of the University, Vienna, x 3.

Translated by the author.
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Zapadné Karpaty, séria paleontologia, 14, P.109—123, Geol. Ust. D. Stira, Bratislava, 1990

MIROSLAV PLICKA—ALENA NEMCOVA—ZUZANA SIRANOVA

Two New Trace Fossils in the Czechoslovak Carpathian Flysch —
Result of the Activity of Eel-like Fish (Anquilliformes)

8 text-figs., 4 Pls. (XLIV—XLVII), Czech summary

Abstract: The authors describe a new trace fossil Anquilliformisichnium andrusovi n. ichnogen.
n. sp. from the Inner as well as Outer Carpathian flysch (Cretaceous, Paleogene) in Czechoslovakia.
The other trace fossil (?*“Body Fossil””) Heterocongeridopsisichnium casteri n. ichnogen n.sp. has
also been discovered in the Cretaceous and Paleogene of the Carpathian flysch. Both the trace fossils
are likely to have originated by the activity of eel-like fish of the group Anquilliformes (families:
Congeridae, Anquillidae, Murenidae, Heterocongeridae).

Introduction

By rock jointing study in the Outer Carpathian flysch on the Czechoslovak
territory in 1960—1965 (M. PLICKA 1968), also trace fossils were occasionally
observed at the localities. Later, during a systematic research of trace fossils in
the Inner Carpathian Paleogene area in Slovakia (M. PLICkA, 1987) the study
has been extended into all the Carpathian flysch area in our territory. A.
NEMcovA’s (1973) work, focused exclusively on trace fossil study in the western
part of the Carpathian flysch, has brought a lot of knowledge on the topic.

Geologists of the Geological Institute of Dionyz Stir in Bratislava (Dr. T.
Durkovi¢ CSc., Dr. P. Gross CSc., Dr. T. KoraB CSc., Dr. J. NEm&ok CSc.
and others) did not pay special attention to this problem, but in the course of
their geological researches of the Slovak territory they observed also trace
fossils, some of which are deposited and exhibited in the above-mentioned
institute in Bratislava. They informed us of their discoveries (M. PLICKA 1968,
1987) and allowed us to evaluate them. This was the case e. g. by the evaluation
of the trace fossils Anquilliformisichnium andrusovi n. ichnogen n.sp. from
eastern Slovakian flysch, that had been discovered by Dr. T. KorAB CSc. and
we chose it as a holotype.

Dr. M. PLICKA, Central Geological Survey, Leitnerova 22, Brno
Dr. A. NEMCOVA, Moravian Petroleum Mines, Uprkova 5, Hodonin
Dr. Z. SIRANOVA, Geological Institute of Dionyz Stir, Mlynské dolina 1. Bratislava

109



“ . T AR

.~ 110 \
xqoig, e
KOSICE #
@] !
it R
. / ‘L/"/
‘Q\BRATISLAVA _mat”
N \ (
. N

Fig. 1 Schematic map of localities with new trace fossils occurrences (@ — Angquilliformisichnium
andrusovi n. ichnogen. n.sp., @ — Heterocongeridopsisichnium casteri n. ichnogen. n.sp.). Locali-
ties: 1 — Javornik, 2 — Nova Lhota, 3 — Kostelany, 4 — Chvaléov, 5 — Hostyn, 6 — Oznice,
7 — Pustevny, 8 — Horni Be¢va, 9 — Liptovsky Peter, 10 — Podbanské, 11 — Valentovice.

The trace fossil study in the Carpathian flysch of Central Europe is sup-
plemented by recent researches in Poland where the neighbouring area of the
Carpathian flysch has been investigated in this way (M. Ksiazkiewicz 1977).
An extensive part of the Outer Carpathian flysch on our territory, including
eastern Slovakia, will also be investigated in this manner (M. PLICKA, preparat-
ory work for press).

Systematical description

Ichnogenus: Anquilliformisichnium n. ichnogen.
Type species: Anquilliformisichnium andrusovi n. sp.

Denomination: According to the designation of eel-like fish belonging
to the group Anquilliformes (W. LUTHER—K. FIEDLER 1962, p. 34, R. RieDL
1963, p. 517).

Diagnosis: Cylidrical trace, even or arched, on the lower or upper bed-
ding plane of sandstones, 2—4 cm wide, rising up to 10 mm over the bedding
plane.
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Anquilliformisichnium andrusovi n. ichnosp.
Pl. XLIV, XLV, text-fig. 2, 3

‘Holotype: Excellent sample exhibted on the corridor of the Geological
Institute of Dionyz Star in Bratislava, leg. Dr. T. KorAB CSc. in 1960, PI. I,
text-fig. 2a,, 2a,

Type locality: Valentovice, eastern Slovakia

Type level: Bela veza beds of the Magura nappe, Paleocene, sandstones.

Denomination: In the honour of late Czechoslovak geologist univ.
Prof. Dr. DiMiTRI) ANDRUSOV DrSc.

Material: 10 fragments of fine-grained, tabular sandstones.

Diagnosis: Even or arched trace, cylindrical, 2—4 cm wide (most often
3—3.5 cm), mostly as positive hyporelief, rising up to 10 mm over the bedding
plane. In one or both directions it may end in a blunt point.

Description: On the lower and upper bedding plane of fine-tabular
sandstones there are even or arched traces, cylindrical (positive hyporelief,
negative epirelief) that are often terminated by a blunt point in one or two
directions. Their width varies from 2 to 4 cm. They penetrate up to 10 mm under
the lower bedding plane, whereas on the upper bedding plane the trace depth is
considerably smaller (see text-fig. 3k). The holotype sample (Pl. XLIV) contains
two traces on the lower bedding plane of greenish-gray, fine-grained, quartzy-
-calcareous, finely micaceous sandstone. One of them is even, only slightly
arched, 4 cm wide, whereas the other is 3.5 cm wide and arched. In the place of
the maximum arching the trace is partly deformed.

Remark: The new trace fossil Anquilliformisichnium andrusovi n. ichno-
gen n. sp. is reprsented by a cylindrical depression on clayey or sandy seafloor
surface that occurs on the lower bedding plane of sandstone as positive hyp-
orelief or on its upper bedding plane as negative hyporelief. Even or only slightly
arched traces resemble in their appearance a current mechanoglyph. That is
probably the reason why the trace fossil was not noticed sooner. The blunt
termination of the trace in one or both ends means detachment of a cylindrical
sea organism from the sea floor or, on the contrary, its landing (see Pl. XLV,
Fig. 1 and text-figs 2e, 2g,, 2g,, 2j, 2k, 2I).

Sediment: The holotype is on the lower bedding plane of greenish-gray,
fine-grained, finely tabular, quartzy-calcareous, finely micaceous sandstone
(Paleocene, Bela veza beds). These traces in the quarry pod Pustevnami (Godula
beds of the Silesian nappe, Cretaceous) occur in green-gray, calcareous, strongly
fine-micaceous, tabular to finely tabular sandstones. As regards the findings in
the Inner Carpathian Paleogene, the sandstones are yellowish-gray, fine- to
medium-grained, calcareous, micaceous, tabular.

Association: Planolites sp., Taprhelminthopsis auricularis, Scolicia sp.,
Subphyllochorda sp., Capodistria vettersi, Zoophycos sp., Godulaichnium tenue,
Saportia sp., Gyrichnites sp., Helminthopsis granulata, Paleodictyon miocenicum.

Origin: Probably traces of sea eel-like fish of the group Anquilliformes.

Stratigraphical range: Outer Carpathian as well as Inner Carpathian
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Fig. 2 Anquilliformisichnium andrusovi n. ichnogen. n.sp., schematic sketches of occurrences at
individual localities: a, . a, — Valentovice (Bela veza beds, Paleocene), holotype, x 0.35. b — quarry
pod Pustevnami (Godula beds, Cretaceous), x0.4. ¢ — do, x0.4, d — do, x0.6. ¢ — do, x0.6.
f — do. upper bedding plane of sandstone (negative epirelief), x0.5. g,—g, — Javornik (Eocene,
Bilé Karpaty unit), x0.2. h — Chvalcov (Solan beds, Paleocene), x 0.5. ch — quarry pod Pustev-
nami (Godula beds, Cretaceous), x 0.25.1— Kostelany (Zlin beds, Eocene), x0.5. j — Nova Lhota
(Eocene. Bilé Karpaty unit), x0.3. k — Liptovsky Peter (Eocene, Inner Carpathian Paleogene),
x0.3. 1 — Podbanské (do), x0.5. All the occurrences represent positive hyporelief with the
exception of the quarry pod Pustevnami (f). where the organism moved on the sandy surface of the
sea floor.
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flysch. Outer Carpathian flysch: Godula beds of the Silesian nappe (Creta-
ceous), locality quarry pod Pustevnami; Magura nappe (western part) — Raca
unit, Zlin Formation (Eocene), locality Kostelany; Bilé Karpaty unit (Eocene),
localities Javornik, Nova Lhota. Magura nappe (eastern part), Bela veza beds
(Paleocene), locality Valentovice. Inner Carpathian flysch: Intra Carpathian
Paleogene (Eocene), localities Liptovsky Peter, Podbanské (M. PLICKA, 1987).

Ichnogenus: Heterocongeridopsisichnium n. ichnogen.
Type species: Heterocongeridopsisichnium casteri n. sp.
Denomination: According to the designation of a sea eel-like fish that

lives in tubes on the sea floor and belongs to the family Heterocongeridae
(K. DECKERT 1967, p. 126).
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Fig. 3 Transversal section of the trace fossil Angquilliformisichnium andrusovi n. ichnogen. n.sp. in
the original clayey seafloor surface, except for the letter “f" where the sea floor is sandy. The trace
in the clayey sea floor was formerly deeper (diminishing of the sediment volume). Localities:
Valentovice (a), quarry pod Pustevnami (b — f, ch), Javornik (g, — g;). Chvaléov (h), Kostelany

(), Nova Lhota (j), Liptovsky Peter (k), Podbanské (1). The seafloor surface is clayey (1). sandy (2).
¥ 0.75,
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Diagnosis: Circular trace on the lower or upper bedding plae of sand-
stones, in the central part tubal, perpendicular at bedding, with a diametre of
1.2—6 cm. The central part of the trace is dark with a fringe on its circumference
— fossil remain of a tube.

Heterocongeridopsisichnium casteri n. ichnosp.
Pl. XLVI/2, XLVII, text-figs 4, 5, 6

Holotype: Individual on the lower bedding plane of sandstone in a
quarry by a road SSE of Oznice, shown in photography (Pl. XLV1/2 in the
centre). The sample could not have been taken.

Type locality: Oznice near Valadské Mezifi¢i, quarry by the road.

Type level: Zlin beds of the Raéa unit of the Magura flysch. sand-
stones, Eocene.

Denomination: In the honour of famous american paleontologist univ.
Prof. Dr. KENNETH E. CASTER.

Material: 35 individuals on bedding planes of sandstones of the Zlin,
Solan and Istebné beds at the localities: Oznice, Hostyn, Horni Becva
(Pl. XLVI/2, XLVII/1, 2, text-figs. 4, 5, 6).

Diagnosis: Circular trace on the lower and upper bedding plane of
sandstones, tubal in the central part, perpendicular at bedding, 1.2—6 cm in
diametre. The central part of the trace is dark with a distinct fringe on its
circumference — fossil remain of a tube. Around the central dark part with the
fringe there is a wall forming about one third of the total trace circumference.
Exceptionally, up to three circular fringed forms may occur inside the wall

— see text-fig. 4ch.

Description: At the locality Oznice, circular forms, 3—6cm in dia-
metre, occur on the lower bedding plane of tabular, greenish-gray sandstone.
They consist of three parts: Central, which is much darker than the surrounding
rock, and is formed of fine, clayey-sandy material. On its circumference is a
fringe 0.5—2 mm wide — depending on the size of the trace. The third — outer
part is of the same grain-size and colour as the surrounding wall rock which
forms a certain wall around the central part. This is the case on the lower
bedding plane of sandstone. As seen in text-fig. 4, the outer part of the trace has
a variable size in comparison with the central part, though its diametre is mostly
two times larger than the centrai dark part, see e. g. Fig. 4, j, k, I, o. The central
part, however, is sometimes much smaller (Fig. 4d, g). In one instance, an oval
trace 4 x 6 cm in diametre has the outer part as much as 10 mm wide. Inside are
three central parts 1 cm in diametres, in places with a distinct fringe (text
-fig. 4ch).

In the quarry by the summit of Hostyn Mt. there is a similar development of
these trace fossils, which occur in sandstones of the Solan Formation (Paleo-
cene).

Trace fossils in the quarry in the wood SE of Oznice (Zlin beds, Eocene) are
of partly different development. Only their central part with a fringe 2 mm wide
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Fig. 4 Schematic sketches of individual trace fossils Heterocongeridopsisichnium casterin. ichnogen.
n. sp. at the localities: Oznice, quarry by a road SE of the village (a — k). Oznice. quarry in the wood
SSE of the village (1, m). Hostyn. quarry by the road to Hostyn (n, o). Almost all sketches are
diminished: a,b — x04,¢c—i — x 0.5, %04, k.1 x0.5.m.n— x1,0— x0.6. The outer
circumference of the trace is a wall caused probably by the movement of the eel sliding out of the
tube (lateral pressure on the sediment) as well as by the erosion by the streaming water in the place
of the obstacle. The fringe around the dark central part is probably the remainder of the eel’s tube.
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Fig. 5 Scheme of ihe areal distribution of the trace fossils Heterocongeridopsisichnium casteri
ichnogen. n. sp. n. visible on the lower bedding plane of sandstone of the Zlin beds in a road-side
quarry SSE of Oznice. In this case the eels lived on a clayey sea floor and were suddenly buried by
sandy material.
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is preserved. This is probably due to the fact that only a part of the tube deeper
under the surface is exposed on the bedding joint and the outer margin is
therefore missing. The outer wall is likely to originate in the place near the
seafloor surface where there is a lateral pressure in all directions because of the
eel’s sliding in and out of the tube. Moreover, sea water movement may operate
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Fig. 6 Scheme of areal distribution of trace fossils of smaller individuals Heterocongeridopsisich-
nium casteri n. ichnogen. n. sp. on the bedding plane (? bedding joint) of a sandstone block of the
Istebné beds (Cretaceous, Silesian nappe) in the quarry near the Horni Becva church.
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Fig. 7 Location of areal distribution of recent sea eels Xarifania hassi on the sandy floor of the Red
Sea at a depth of 8 metres. Reconstruction according to a photography (K. DECKERT 1967, p. 127).
The cels attain the length of over 40 cm, their width is 1.5—2 cm. The areal distribution of recent
eels is similar to that of the fossil ones. Nowadays, eels of the family Heterocongeridae live on sandy
as well as clayey sea floor (K. DECKERT 1967).
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here, too. In the vicinity of the protruding eel the current scours the surface
sediment in place where the fish forms an obstacle (see schematic sketch in
text-fig. 8).

As regards findings of these traces on the bedding joint of sandstone of the
Istebné beds (Cretaceous) in the quarry at Horni Becva, the situation is similar.
Also here the outer part of the trace is missing. In this case only the dark central
part with a marginal fringe, secondarily filled with a dark, clayey-sandy sub-
stance is exposed on the bedding joint.

Remarkk: The shape of the newly described trace, especially that of
smaller forms, is very similar to sea worm tubes (e. g. Planolites sp., Granularia
sp.). The similarity is especially conspicuous if the surrounding sandstone is
separated by a bedding joint in place where the eel was bored into the sediment.
The outer part of the trace — wall, which is visible only on the surficial part of
the sea floor, is missing. In our case this can be well observed on the lower
bedding plane of the Zlin beds sandstone in the quarry SE of Oznice
(P1. XLIV/2, XLV).

Eels living in tubes on the sea floor slide out into the height of up to 40 cm.
Only recently were they discovered at a small depth on the floor of the Red Sea.
That is probably why the possibility that these traces originate by the activity
of the fish of this species has not so far been speculated on.

X X

Fig. 8 Schematic sketch and reconstruction of a sessile sea eel of the family Heterocongeridae on
clayey seafloor surface. The letter x marks the tube formed by the fish.
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Sediment: At the locality Oznice (Zlin beds) there is greenish-gray, fine-
grained, calcareous, micaceous, tabular sandstone. In the quarry at Hostyn,
greenish-gray, noncalcareous, fine- to medium-grained, micaceous, tabular
sandstone (Solan beds) occurs. At Horni Bedva is gray, greenish, tabular,
noncalcareous, micaceous, medium-grained sandstone with rare small quartz
pebbles (Istebné beds).

Association: Planolites sp., Belonidopsisichnium carpaticum, Scolicia
prisca, Zoophycos sp., and plant remains of considerable size with a distinct
structure,

Origin: The trace fossil Heterocongeridopsisichnium casteri n. ichnogen.
n.sp. (in places also “Body Fossil” — see tube protecting the fish in the
sediment) was formed by the activity of sessile sea eels living in tubes on sandy
or clayey sea floor. This fish belongs to the family Heterocongeridae and has
been discovered only recently.

Stratigraphical range: Istebné beds of the Silesian nappe (Upper
Cretaceous) — Horni Becva; Solani beds (Paleocene) — Hostyn; Zlin beds
(Eocene) — Oznice, Magura nappe.

Ecology and Paleoecology

Both the trace fossils were created by sea eel fishes (Angquilliformes). One fish,
which gave rise to the new trace fossil Angquilliformisichnium andrusovi n. ichno-
gen. n.sp., moved freely in the water, whereas the other fish (Heterocogeridae)
was sessile and gave rise to the trace Heterocongeridopsisichnium casteri
n. ichnogen. n. sp. All this group of eel fishes has one thing in common, i. e. they
live in a relatively shallow-water environment. As regards the origin of the trace
Anquilliformisichnium andrusovi n. ichnogen. n.sp., though it is known that
during their reproduction process eels (also fresh-water ones, i.e. Anquilla
anquilla /L/) move into larger depths (400— 600 m), €. g. into the Sargasso Sea
off the Central American coast and some even descend into a depth of 1000 m,
€. g. the eel Conger conger /1/ (R. RIEDL 1963), but this happens exclusively in
these cases. Otherwise eels live in a shallower water environment where they
look for food on the sea floor (crabs, molluscs, worms etc) but they devour also
fish. Some eels quickly bury the tip of their tail into sand or mud on the sea floor
where they wait for pray, others, e. g. snake-like eels in tropical seas, slowly
crawl on the sea floor catching molluscs and worms (Golden Press, Inc. 1964).

The other trace fossil (maybe partially also “Body Fossil") was caused by an
eel fish living in tubes on the clayey or sandy surface of the sea floor at small
depths. This fish was discovered for the first time during the recent expedition
Xarifa in the Red Sea at a depth of 15 m. It was denominated Xarifania hassi
(PL. XLVI/1). The fish slid out of its tube waves its body to and for in the
streaming water and catches small animals. Similarly, other newly found eel
fishes, such as Gargasia maculata and Gargasia sillneri, were discovered at as
small depth (30 metres) near the sea shore.
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Conclusions

As regards the origin of trace fossils, they are often supposed to have been
created by the activity of sea worms, molluscs etc. The activity of sea fishes is
omitted, although they are undoubtedly very significant representatives of
marine fauna. The trace fossil Belonidopsisichnium carpaticum PLICKA, 1962 has
so far been identified in Eocene sandstones of the Magura flysch in eastern
Slovakia, Czechoslovakia. This trace fossil comes from the beak-like jaws of the
fish of the family Belonidae which looks for food on the seafloor surface
(M. PLiCka 1982). Similarly, the trace fossil Saerichnites beskidensis PLICKA,
1974 probably originated by the activity of sea fishes (M. PLICKA 1974). In other
cases, holes and traces on the seafloor surface may be caused by the protuberan-
ces on the lower side of the head of fishes which enables them to move more
safely close to the seafloor surface, e. g. the sea fish Trigla hirundo or even fish
of the family Bunocephalidae whose one spike on the head’s lower side leaves
conspicuous holes on the seafloor surface (K. DECKERT 1969, p. 123). That is
why the explanation for the origin of all trace fossils still has to be looked for,
which requires good knowledge on the recent marine fauna and mainly know-
ledge on the way of life of marine organisms. This will contribute considerably
to the knowledge on the sedimentary environment.

Translated by L. Béhmer
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MIROSLAV PLICKA—ALENA NEMCOVA—ZUZANA SIRANOVA

Dvé nové fosilni stopy v karpatském flySi v Ceskoslovensku —
vysledek Cinnosti mofskych thofovitych ryb (Anquilliformes)
Resumé anglického textu

V létech 1960-—1965 byly ve vnékarpatském flysi na izemi Ceskoslovenska sledované
fosilni stopy jen pfileZitostné pfi studiu puklinatosti hornin (M. PLICKA 1968). Pozdéji
pfi systematickém studiu fosilnich stop, rozsifeném i o oblast vnitrokarpatského paleogé-
nu na Slovensku (M. PLICKA, 1987) bylo tak studium rozsifené na celé tizemi karpats-
kého flySe u nas. Rovnéz prace A. NEMCOVE (1973), zaméfené &isté na studium fosilnich
stop v zapadni oblasti karpatského flyse, byly v tomto sméru velkym piinosem

Pracovnici Geologického ustavu Dionyza Stara v Bratislavé (Dr. T. Durkovi¢ CSc.,
Dr. P. Gross CSc., Dr. T. KorAB CSc., Dr. J. Nem¢ok CSc. a dalsi) se sice touto otazkou
podrobnéji nezabyvali, sledovali viak pfi geologickych pracech na tizemi Slovenska i
fosilni stopy a poskytli ndm ochotné nékteré vzorky pfipadné tidaje o fosilnich stopach.
Tak tomu bylo napriklad pfi hodnoceni fosilni stopy Anguilliformisichnium andrusovi n.
ichnogen. n. sp. z belovezskych vrstev magurského flyse na vychodnim Slovensku, kterou
v r. 1960 nalezl Dr. T. KorAB CSc. a kterou jsme zvolili za holotyp. Vzorek je vystaven
na Geologickém tdstavu Dionyza Stira v Bratislavé.

Uvedené fosilni stopa dostala nazev dle Ghofovitych ryb néleZejicich do skupiny
Anguilliformes (W. LUTHER—K. FIEDLER, 1962, p. 34; R. RiEDL, 1963, p. 517) — An-
quilliformisichnium andrusovi n. ichnogen. n. sp. (Pl. XLIV, XLII obr. 2,3 v textu).
Fosilni stopa je valcovitého tvaru, rovna nebo prohnuta, vétsinou na spodni vrstevni
plose piskovcl jako pozitivni hyporelief. Je Sirokd 2—4 cm a preéniva nad spodni
vrstevni plochu az 10 mm. Jednim nebo obéma sméry se miiZe uzavirat v podobé tupé
$picky. U holotypu (Tab. XLIV, obr. 2a,, 2a, v textu, je stopa vyrazné prohnuté a je na
spodni vrstevni ploSe zelenavésedého, jemnozrnného piskovce, kfemitovapnitého, jemné
slidnatého, deskovitého. Stopa je v misté maximalniho prohnuti ponékud deformovana.
Vilcovita stopa vlastné pfedstavuje protahlé korytko na ptevazné jilovitém povrchu
mofského dna. Korytko vzniklo po uhofich, ktefi se po ném pohybovali nebo se jej jen
dotkli svym vilcovitym télem. Proto vznika ukonceni fosilni stopy v podobé spicky (viz
obr. 2e, 2g,, 2g,, 2j, 2k, 21). V pfipadé holotypu se jedna patrné o otisk prohnutého téla
uhote v misté, kde zahynul.

Fosilni stopa Anquilliformisichnium andrusovi n. ichnogen. n. sp. byla u nas zjisténa v
sedimentech vnékarpatského i vnitrokarpatského flySe. Vnékarpatsky flys: godulské
vrstvy slezského prikrovu (kfida), lokalita lom pod Pustevnami; magursky pfikrov
(zapadni oblast) — racanska jednotka, zlinské souvrstvi (eocén), lokalita Kostelany;
— bélokarpatska jednotka (eocén), lokalita Javornik a Nova Lhota. Magursky piikrov
(vychodni oblast) — racanska jednotka, belove7ské vrstvy (paleocén), lokalita Valen-
tovice. Vnitrokarpatsky flys: vnitrokarpatsky paleogén (eocén), lokality Liptovsky Peter
a Podbanské (M. PLICKA 1987).

V asociaci popisované fosilni stopy byly zjistény: Planolites sp., Taprhelminthopsis
auricularis, Scolicia sp., Subphyllochorda sp.. Capodistria vettersi, Zoophycos sp., Godu-
laichnium tenue, Saportia sp., Gyrichnites sp., Helminthopsis granulata, Paleodictyon
miocenicum.

Dalsi fosilni stopa Heterocongeridopsisichnium casteri n. ichnogen. n. sp. pochazi také
od mofskych thotovitych ryb, ale pfisedlych, Zijicich na mofském dné v trubicich (¢eled
Heterocongeridae). Stopa je kruhoviteho tvaru, je na spodni nebo svrchni vrstevni plose
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piskovce a je k ni kolma. Ma celkovy prumér 1,2—6 cm. Stiedova ¢ast stopy je tmava,
na jejim obvodé je znatelny lem (fosilni zbytek trubicky — ,,Body Fossil). Okolo
sttedové tmavé Casti s lemem je val, tvofici asi jednu tfetinu priméru stopy (viz obr. 4
v textu). V ojedinélych pripadech mohou byt uvnitf valu i tii kruhovité tvary s lemem
— viz. Obr. 4ch v textu. Lem okolo tmavé stiedové casti je Siroky 0,5—2 mm, dle
velikosti stopy. Jak je patrné na obr. 4 v textu, ma vnéjsi ¢ast stopy (val) proménlivy
rozmér vzhledem ke stiedové ¢asti. Vnéjsi val zfejmé vznika v misté, kde pfi povrchu
moiského dna dochazi k bo¢nimu tlaku vSemi sméry vlivem vysouvani a zasouvani se
uhofe do trubicky a kromé toho zde miizZe piisobit i pohyb moiské vody, ktery zpusobuje
v blizkosti vysunuté ryby vymilani povrchu sedimentu na mofském dné (vysunutd ryba
je prekazkou proudici vodeg).

Fosilni stopa Heterocongerzdopszszchmum casteri n. ichnogen n.sp. (Tab. XLVI/2,
XLVII, obr. 4 v textu) byla u nas zjisténa v istebnanskych vrstvach slezského ptikrovu
(svrchni kfida) na lokalité Horni Bec¢va (lom u kostela). Dale byla zjisténa v solanskych
vrstvéch (pdlcocén) ¥ lomu na Hostyné a zlinsk)'/ch vrstvach (eocén) v lomu u silnice jv.

V asociaci s nové popsanou fosilni stopou byly zpsteny tyto stopy: Planolites sp.,
Belonidopsisichnium carpaticum, Scolicia prisca, Zoophycos sp. a rostlinné zbytky se
zietelnou strukturou stavby.

Vzhledem k tomu, obé dvé popisované noveé fosilni stopy pochazeji pravdépodobné
od thofovitych ryb, je mozné uvazovat spise o prostfedi mélkovodnéj$im, vzhledem k
sou¢asnym znalostem o zpusobu zivota recentnich ryb ze skupiny Anquilliformes.

Pfi tvaze o puvodcich fosilnich stop je bézné jejich vznik pfisuzovan napriklad
¢innosti motskych ¢ervii, mékkysi a podobné. Cinnost moiskych ryb je v tomto sméru
opomijena, pfestoze ryby patii bezesporu k velmi vyznamnym zastupcim mofské fauny.
Prozatim byla identifikovana fosilni stopa Belonidopsisichnium carpaticum PLICKA, 1982,
zjidténa v eocénich a paleocénnich piskovcich magurského flyse v Ceskoslovensku (M.
PLICKA, 1982). Rovnéz fosilni stopa Saerichnites beskidensis PLICKA, 1974 vznikla ziejmé
¢innosti mofskych ryb (M. PLICKA, 1974). Rovnéz nékteré vpichy do povrchu mofského
dna mohou zpusobit mofské ryby, pohybujici se v jeho tésné blizkosti a majici vyristky
na spodni strané hlavy, umoziujici jejich pohyb tésné pii povrchu moiského dna. Sem
patii napfiklad ryby z Celedi Bunocephalidae nebo naptiklad ryba Trigla hirundo a
podobné. Rozsifeni téchto poznatkl a hlavné dobra znalost zpisobu Zivota veSkeré
moiské fauny pfispéje znaénou mérou k pfesnéj§imu poznani sedimentac¢niho prostiedi.

Vysvétlivky k obrazkim v textu

Obr. 1 Schematicka mapa lokalit s vyskyty novych fosilnich stop (® — Anquilliformisichnium
andrusovi n. ichnogen. n. sp., 8 — Heterocongeridopsisichnium casteri n. ichnogen. n. sp.). Lokality:
1 — Javornik; 2 — Nova Lhota; 3 — Kostelany; 4 — Chvalcov; 5 — Hostyn; 6 — Oznice;
7 — Pustevny; 8 — Horni Becva; 9 — Liptovsky Peter; 10 — Podbanskeé; 11 — Valentovice.
Obr. 2 Anquilliformisichnium andrusovi n. ichnogen. n. sp., schematické nakresy vyskytii na jednot-
livych lokalitach: a,, a, — Valentovice (belovezské vrstvy, paleocén), holotyp, % 0,35;b— lom pod
Pustevnami (godulské vrstvy, kfida), x0,4; ¢ — dtto, x0,4; d — dtto, x0,6; e — dtto, x0.6;
f — dtto, svrchni vrstevni plocha piskovce (negativni epirelief), x0.5; g,—g; — Javornik (eocén,
bélokarpatska jednotka), x0,2; h — Chvalcov (solafnské vrstvy, paleocén), x0,5; ch — lom pod
Pustevnami (godulské vrstvy, kiida), x 0,25;i— Kostelany (zlinské vrstvy, eocén), x0,5;j— Nova
Lhota (eocén, bélokarpatska jednotka), x 0,3; k — Liptovsky Peter (eocén, vnitrokarpatsky paleo-
gén), x0,3; 1 — Podbanské (dtto), x0,5. Viechny vyskyty predstavuji pozitivni hyporelief s
vyjimkou vyskytu v lomu pod Pustevnami (f), kdy organizmus se pohyboval na povrchu pis¢it¢ho
mofskeho dna.
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Obr. 3 Piiéné fezy fosilni stopou Anquilliformisichnium andrusovi n.ichnogen. n.sp. v pivodnim
jilovitém povrchu mofského dna s vyjimkou pismene .,f**, kdy dno bylo piscité. Stopa v jilovitém
mofském dné byla ptivodné hlubsi (zmenSovani objemu sedimentu). Lokality: Valentovice (a); lom
pod Pustevnami (b—f, ch); Javornik (g,—g;); Chvaléov (h); Kostelany (1); Nova Lhota (j);
Liptovsky Peter (k); Podbanské (1). Povrch moiského dna je jilovity (1), pis€ity (2). x0,75.

Obr. 4 Schematické nakresy jednotlivych fosilnich stop Heterocongeridopsisichnium casteri n. ich-
nogen. n. sp. na lokalitach: Oznice, lom u silnice jv. od obce (a—k); Oznice, lom v lese jjv. od obce
(1, m); Hostyn, lom u silnice na Hostynu (n, o). Skoro viechny nakresy jsou zmensené: a, b— x0,4;
c—ix0,5j— x04;k, 1 — x0,5:m,n— x1; 0— x0,6. Vn&jsi obvod stopy je val, vznikly
pravdépodobné jednak pohybem vysunujiciho se thofe z trubicky (bo¢ni tlak na okolni sediment),
jednak pravdépodobné erozi proudici vody v misté piekazky. Lem okolo tmavé stiedové Casti je
zfejmé zbytek trubicky thofe.

Obr. 5 Schéma plosného rozmisténi fosilnich stop Heterocongeridopsisichnium casteri ichnogen. n.
sp.n., patrné na spodni vrstevni ploe piskovce zlinskych vrstev v lomu u silnice jjv. od Oznice.
Uhofi v tomto pfipadé Zili na jilovittm mofském dné a byli nahle zasedimentovani pisCitym
materialem.

Obr. 6 Schéma plodného rozmisténi fosilnich stop mensich jedinct Heterocongeridopsisichnium
casteri n. ichnogen n.sp. na vrstevni plose (vrstevni spafe?) bloku piskovce istebnanskych vrstev
(kfida, slazsky pfikrov) v lomu u kostela na Horni Becvé.

Obr. 7 Situace plo$ného rozmisténi recentnich mofskych uhoft Xarifania hassi na pis¢itém dné
Rudého mofe v hloubce 8 metri. Rekonstrukce dle fotografie na str. 127 v praci K. DECKERTA
(1967). Uhoti dosahuji délky pies 40 cm, jejich ife je 1,5—2 cm. Plo$né rozmisténi recentnich (thofii
je obdobné jako u fosilnich nalezli. V soucasné dobé Ziji thofi z ¢eledi Heterocongeridae také jak
na pisCitém, tak na jilovitém mofském dné (K. DECKERT, 1967).

Obr. 8 Schematicky nakres a rekonstrukce pfisedlého mofského uhofe z éeledi Heterocongeridae na
jilovitém povrchu mofského dna. Pismenem x je oznacena trubicka, kterou si ryba vytvofila.

Vysvétlivky k tabulkam XLIV—XLVII
(Foto K. Horak, tab. XLIV, M. Plicka, tab. XLV, V. Mlynek, tab. XLVI/2, XLVII

Tab. XLIV
Anguilliformisichnium andrusovi n. ichnogen. n. sp. na spodni vrstevni plose piskovce belovezskych
vrstev rac¢anskeé jednotky magurského flySe (paleocén). Valentovice, vychodni Slovensko. x 0,4,

Tab. XLV

1 Anquilliformisichnium andrusovi n. ichnogen. n.sp. na spodni vrstevni plose piskovce jednotky
bélokarpatské magurského fly3e, sv. od obce Javornik. x0,25.

2 Anquilliformisichniun andrusovi n. ichnogen. n. sp. na spodni vrstevni plose piskovce godulskych
vrstev slezského pfikrovu, lom pod Pustevnami. x0,8.

Tab. XLVI

| Xarifania hassi, mofska ahofovita ryba Zijici pfisedle v trubicich na pis¢itém dné Rudého mofte.
Na obrazku byly zastizeny ryby v hloubce 8 metri. Jejich télo vyéniva az 40 cm nad povrch
mofiského dna (K. DECKERT, 1967, p. 127).

2 Heterocongeridopsisichnium casteri n. ichnogen. n. sp. na spodni vrstevni plose piskovce zlinskych
vrstev v lomu jv. od Oznice (eocén). Rac¢anska jednotka magurského flye, tésné podlozi belovezs-
kych vrstev. Na spodni vrstevni plose jsou také stopy Planolites sp.

Tab. XLVII
| Heterocongeridopsisichnium casteri n. ichnogen. n. sp., lom jv. od Oznice, spodni vrstevni plocha
piskovce zlinskych vrstev (eocén).
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2 Heterocongeridopsisichnium casteri n. ichnogen. n. sp. a &etné fosilni stopy Planolites sp. na spodni
vrstevni plose piskovce. Taz lokalita.

Explanations to Plates XLIV—XLVIII
(Photo K. Horék, P1. XLIV, M. Pli¢ka Pl. XLV, V. Mlynek, Pl. XLVI/2, XLVII

PL. XLIV

Angquilliformisichnium andrusovi n. ichnogen n. sp. on the lower bedding plane of sandstone of the
Bela veza beds of the Raca unit of the Magura flysch (Paleocene). Valentovice, eastern Slovakia.
x0.4.

PI. XLV

1 Anquilliformisichnium andrusovi n. ichnogen. n. sp. on the lower bedding plane of sandstone. Bilé
Karpaty unit, Magura flysch, NE of the village Javornik. x 0.25.

2 Angquilliformisichnium andrusovi n. ichnogen. n.sp. on the lower bedding plane of sandstone.
Godula beds, Silesian nappe, quarry pod Pustevnami. x0.8.

Pl. XLVI

1 Xarifania hassi, sessile sea eel fish living in tubes on the sandy floor of the Red Sea. The plate
shows the fish at a depth of 8 m. Their bodies rise up to 40 cm over the seafloor surface (K.
DEeckerT 1967, p. 127).

2 Heterocongeridopsisichnium casteri n. ichnogen n. sp. on the lower bedding plane of sandstone of
the Zlin beds in a quarry SE of Oznice (Eocene). Raca unit, Magura flysch, immediate underlier
of the Bela veza beds. On the lower bedding plane are also the traces Planolites sp.

Pl. XLVII

1 Heterocongeridopsisichnium casteri n. ichnogen. n. sp., quarry SE of Oznice, lower bedding plane
of sandstone of the Zlin beds (Eocene).

2 Heterocongeridopsisichnium casteri n. ichnogen. n. sp. and numerous trace fossils Planolites sp. on
the lower bedding plane of sandstone. The same locality.
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Zapadné Karpaty, séria paleontologia, 14, P.125—132, Geol. Ust. D. Stara, Bratislava, 1990

MIROSLAV PLICKA—VLADIMIR THOMKA

Halimedaites carpaticus gen. n. sp. n., “Body Fossil”’
from the Carpathian Flysch of Czechoslovakia

5 text-figs., 2 Pls (XLVIII—XLIX), Czech summary

Abstract: In the paper we introduce a new problematic fossil from the Outer Carpathian
flysch in eastern Slovakia. It has been found in light gray, calcareous claystones near Nova Sedlica
(Lupkov beds, Cenomanian-Senonian, Dukla unit). The problematic fossil is of an oblong shape
with a marked lobed division, very similar to the body of the sea alga Halimeda tuna ( Chlorophyta).
That is why it has been denominated Halimedaites carpaticus gen.n. sp.n.

Introduction

In order to know the geology of the Protected Landscape Area (PLA) East
Carpathians and Vihorlat Mts. in the region Krajna Polana—Nizna Jablonka—
Remetské Hamre—Nova Sedlica, the Centre of Staten Protection of Nature
— Management of the PLA East Carpathians and Vihorlat at Humenné carries
out field researches of this area (Eng. V. THOMKA). These field works include
also the collecting of type rocks occurring on the territory concerned. Moreover,
mechanoglyphs, bioglyphs and/or macrofossils are paid attention, too. The
geological study of T. KOrRAB—T. DURKOVIC (1978) that had recently re-inves-
tigated the geology of the Dukla unit, served us as a basis for these works.

In the course of the researches, dark organic remains have been discovered
in light gray, calcareous claystones of the Lupkov beds at the locality Riaba
skala (Nova Sedlice). At first these remains resembled fossil remains of sea
worms e€.g8. Maldanidopsis maeandriformis PLICKA 1979 (M. PLICKA 1979).
Detailed study of the collected samples and their comparison to the recent sea
flora, however, revealed that they are fossil remains of sea algal bodies — green
algae (Chlorophyta) of the order Siphonales, family Codiaceae. The fossil remain
most resembes the recent sea green alga Halimeda tuna (ELLIS et SoL) LAM.
(R. RIEDL 1963). W. HANTZSCHEL (1975) refers to these exactly undeterminate
organic remains as “Body Fossil”” and we also accept this denomination.

Dr. M. PLICKA, Central Geological Survey, Leitnerova 22, Brno
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Fig. 1 Schematic map of localities with fossil ?Haiimeda sp. occurrences (empty circles) and fossil
remains of the sea green alga Halimedaites carpaticus gen.n. sp. n. (full circle.).
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Systematic description

Genus: Halimedaites gen. n.
Type species: Halimedaites carpaticus sp.n. (Fig. 3, Pl. XLVIII).

Derivation of name: Because its shape and dimensions are similar to the recent
sea green alga Halimeda tuna (ELL1s et SoL) LaM. (Chlorophyta, Siphonales,
Codiaceae), (R. RIEDL 1963).

Diagnosis: Oblong, dark-coloured, lobed, widening forms up to 3.7 cm
long and up to 3 mm wide. In places there is an indistinct lighter-coloured
boundary between individual lobes.

Halimedaites carpaticus sp.n.
PL. XLVIII, Fig. 3

Holotype: Sample is kept in the collections of the Moravian Museum in
Brno under the inventory No. Ge 23742 (P1. XLVIII, Fig. 3).

Type locality: rock Riaba skala, landslide on a slope, 60 m from the
state boundary, 1250 m WNW of the hill Colo, elevation point 1159.

Type level: Lupkov beds, Cenomanian-Senonian, Dukla unit, Outer
Carpathian flysch.

Denomination: According to the place of its occurrence, Carpathians.

Material: 5§ calcareous claystone fragments. Holotype (sample 23742)
has dimensions 7 x 6.5 x 0.8 cm.

Diagnosis: Oblong, dark-coloured, lobed forms, up to 3.7 cm long and
up to 3 mm wide, in places with un indistinct boundary between individual
lobes. The dimensions of individual lobed, protruding segments are sometimes
different. Their size abruptly diminishes in one direction.

Description: On the upper bedding plane of light-coloured, calcareous,
strongly fine-sandy claystone there are dark, oblong, lobed protruding forms,
with distinct contours in the surrounding rock, up to 3.7 cm long and up to
3 mm wide. In places there is an indistinct boundary between individual lobed
protruding parts. The size of the individual lobed protruding segments is
sometimes different. Their dimension abruptly diminishes in one direction. In
the close vicinity of the holotype sample of the new problematic fossil there are
dark (?) chondrites. They are branched, 0.3—0.7 mm wide.

Z

N

Fig. 2 Geological map of the area with occurreces of the new problematic fossil Halimedaites
carpaticus gen.n. sp.n. and a fossil sea green alga. Section of geological map. T. KORAB—
T. Durkovi¢ (1978). 1—5 Dukla unit: 1 — Lupkov beds, 2 — Cisniany beds, 3 — Submenilite and
variegated beds, 4 — Menilite beds, 5 — Cergow beds. 6 — Magura nappe, 7 — Magura overthrust,
8 — fault, 9 — state boundary, 10 — location of Halimedaites carpaticus gen. n. sp.n. occurrence,
11 — location of fossil ?Halimeda sp. occurrence.
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Remarks: In its overall shape and dimensions the new problematic fossil
resembles fossil remains of a sea green alga very close to the recent sea green alga
Halimeda tuna (ELLIS et SoL) LaM. Dark, fine, branched ‘“‘chondrites” in the
close vicinity of the studied fossil remain have, on detailed observation, darker
and lighter division in their course. In places there is an indistinct regular
widening and narrowing of the chondrites. A question arises whether these
finely branched forms are trace fossils, as it is generally accepted at present (W.
HANTZSCHEL 1975), or fossil plant remains. In this case there is a conspicuous
shape similarity to the bodies of the sea red alga Cerarium rubrum (Hups.),
(Rhodophyta, Ceramiales), (R. RIEDL 1963).

The new problematic fossil is partly similar to Halimedides fuggeri (W.
HANTZSCHEL 1975, Fig. 42, p. W 68) which is of a different shape and much
larger size. Unlike the fossil remain Halimedaites carpaticus gen.n. sp.n., the
shape of which is very similar to the recent sea green alga Halimedu tuna (ELLIS
et SoL) Lam., the problematic fossil Halimedides fuggeri has cudgel-shaped
protuberances arranged in pairs oblique to the long axis. W. HANTZSCHEL (1975,
p. W 65, 68, 69) places it among trace fossils.

The supposition that Halimedaites carpaticus gen. n. sp. n. is fossil remains of
a sea green alga similar to the recent sea alga Halimeda tuna (ELLIS et SOL) LAM.
may be supported by further findings of fossils on the bedding planes of
sandstones of the Lupkov beds at the localities Ruské (left streambank, 600 m E
of the upper end of the village), Zboj (3 km NNW of the village), valley of the
brook DIhé (Lackova Zalobina) and Palota (1.5km E of the village) (see
Pl. XLIX). It is probably also a fossil sea green alga, the systematic assignation
of which is currently under study (Fig. 4, 5).

Fig. 3 Schematic sketch of the new problematic fossil Halimedaites carpaticus gen.n. sp.n. occur-
rence (A). Scale 1:50000, leg. V. THOMKA
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Fig. 5 Location of the fossil ?Halimeda sp. occurrence near the village Ruské (leg. V. THOMKA).
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Sediment: Light-gray, greenish, calcareous claystone, in places with thin
tabular jointing.

Origin: Probably organic remains of a sea green alga of the genus
Halimeda.

Distribution: Lupkov beds, their uppermost part in the immediate
underlier of the Cisnany beds, Dukla unit, Outer Carpathian flysch.

Conclusion

The finding of fossil remains of plant origin in the Cretaceous of the Carpathian
flysch in eastern Slovakia enriches our knowledge on macroflora distribution in
the basin’s sedimentary area. In their shape, overall appearance and characteris-
tics the fossil remains are very similar to the body of the sea green alga Halimeda
tuna ( Chlorophyta). Thic fact is supported by further findings of well preserved
fossils of plant origin which also come from the Lupkov beds of the Dukla unit
in eastern Slovakia. The fossils are present in close vicinity of Halimedaites
carpaticus gen. n. sp. n. occurrences. They are fossil sea green algae probably of
the genus Halimeda (Pl. XLIX). The discovery of sea green algae in eastern
Slovakia belongs among the first findings of this kind in the Carpathian flysch

of Czechoslovakia.

Moreover, the provability of the origin and the fact that the holotype sample
of Halimedaites carpaticus gen. n. sp. n. contains in close vicinity of the sea algal
bodies also fine, bush-shaped forms (“‘chondrites™) suggest also another ex-
planation for the origin of some ““chondrites” than that accepted so far (see W.
HANTZSCHEL 1975, p. W. 49—52).

The supposition that they are channels of sea organisms may be in this case
undermined by the fact that the “channels’ regularly slightly widen and narrow,
and are distinctly transversally segmented into darker and lighter parts. In this
the structure of these fine branched forms resambles the fossil remains of sea red
algae (Rhodophyta). By comparison there is a conspicuous resemblance to the
shape of the red alga Ceraramium rubrum (Hups.) (R. RIEDL 1963).

The study of these small forms as Halimedaites carpaticus gen. n. sp.n., that
were not paid attention in the past, again emphasizes the necessity of a detailed
study during geological and paleontological researches as early as in the field
stage. This experience has been gained already by the trace fossil study in the
Carpathian flysch sediments on our territory. This way of studies has resulted
in very good results also as far as trace fossils are concerned (M. PLICKA 1984,

M. PLICKA 1986). Translated by L. Bohmer
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MIROSLAV PLICKA—VLADIMIR THOMKA

Halimedaites carpaticus gen. n. sp. n., “Body Fossil”
z karpatského flySe v Ceskoslovensku

Resumé anglického textu

Za Gcelem poznani geologie Gizemi chranéné krajinné oblasti Vychodné Karpaty a
Vihorlat zjistil ing. V. THoMKA (Sprava CHKO Vychodné Karpaty a Vihorlat v Humen-
nom) pii terénnich vyzkumech ve svétleSedych vapnitych jilovcich lupkovskych vrstev
(kfida) na lokalité Riaba skala (Nova Sedlice) tmavé zbytky organizmi, které svou
segmentaci a tmavym zbarvenim pfipominaly zpocatku fosilni zbytky mofskych cervii
jako je naptiklad Maldanidopsis maeandriformis PLICKA 1979 (PLICKA 1979). Pfi podrob-
néj$im prostudovani nasbiranych vzorki a po srovnani s recentni mofskou florou se viak
ukazalo, 7e se jedna o fosilni zbytky stélek mofskych fas a to fas zelenych (Chlorophyta),
tadu Siphonales, eledi Codiaceae. Fosilnimu zbytku se nejvice podoba recentni moftska
zelena tasa Halimeda tuna (ELLIS et SoL) Lam. (R. RIEDL 1963). W. HANTZSCHEL (1975)
uvadi tyto zbytky organizmi bliZe neuréitelné jako ,,Body Fossil“. Pfidrzujeme se proto
také tohoto oznaceni.

Nilez pochazi z tlomki hornin (cenoman-senon) v sesuvu ve svahu ve vzadlenosti
60 m od statni hranice, 1250 m zsz. od kopce Colo, k. 1159. Misto vyskytu nalezi vrstvam
dukelské jednotky vnékarpatského fly3e.

Pii podrobnéj$im studiu byly zjiStény na svrchni vrstevni plose (spafe) svétl¢ho,
vapnitého jilovce, silné jemné piscitého, tmavé, protahlé, lalo¢naté vybihajici tvary, ostfe
ohraniéené oproti horning, dlouhé aZ 3,7 cm a Siroké aZ 3 mm. Misty je slabé znatelna
hranice mezi jednotlivymi, lalo¢naté vybihajicimi ¢astmi. Rozmér jednotlivych laloCnaté
vybihajicich dil je misty odlisny. Jednim smérem se jejich rozmér nahle zmensuje. U
vzorku holotypu jsou v tésné blizkosti nové problematické fosilie tmavé (?)chondrity.
Jsou rozvétvené, siroké 0,3, 0,7 mm.

Nové problematické fosilie se ponékud podoba Halimedides fuggeri (W. HANTZSCHEL,
1975, Fig. 42, p. W 68) ktera je odli$ného tvaru a mnohem vétsich rozméri. Na rozdil od
fosilniho zbytku Halimedaites carpaticus gen. n. sp. n.. ktera se tvarové velmi bliZi recent-
ni motské zelené fase Halimeda tuna (ELuis et Sor.) LAM., problematicka fosilie
Halimedides fuggeri ma kyjovité vybézky parovité uspofadané sikmo k podélné ose. W.
HANTZSCHEL (1975, p. 65, 68, 69) ji uvadi mezi fosilnimi stopami.

Pro to, ze se jedna v pfipadé Halimedaites carpaticus gen.n. sp.n. o fosilni zbytky
zelené moftské fasy podobné recentni moiské fase Halimeda tuna (ELLIS et SOL) LaM. by
mobhly svédéit nalezy fosilii na vrstevni plose piskovecl lupkovskych vrstev na lokalitach
Ruské a Zboj (viz B na obr. 2 v textu), vyskytujicich se v tésném okoli Halimedaites
carpaticus gen.n. sp.n. RovnéZz nalez této fosilie v. od obce Palota je toho dokladem.
Jedna se zfejmé také o fosilni zelenou moiskou fasu, jejiz podrobnéjsi systematické
zafazeni se doposud zpracovava.
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Kromé toho priikaznost ptivodu a skuteénost, ze u vzorku holotypu s Halimedaites
carpaticus gen.n. sp.n. jsou v tésné blizkosti zbytku stélek moiskych fas i jemné,
kefickovité tvary (,,chondrity*), dava mozZnost vysvétleni i jiného ptivodu nékterych
,.chondrita* nez se dosud uvazuje (viz W. HANTZSCHEL 1975, p. W 49—52). Proti
nazoru, ze se jedna o chodby po mofskych organizmech by mohla v tomto pfipadé
svédcit skutecnost, Ze .,chodbicky* se ve svém prabéhu mirné rozsifuji a zuZuji a s tim
soucasné je znatelna i pfina segmentace, projevujici se tmavsim a svétlej§im zbarvenim.
Tim se struktura téchto jemnych vétvicich se tvarti v nasem piipadé blizi spise fosilnim
zbytkiim stélek moiskych fas cervenych (Rhodophyta) nez chodbi¢kam po moiskych
organizmech.

Vysvétlivky k obrazkim v textu

Obr. 1 Schematicka mapa lokalit s vyskytem fosilni ?Halimedy sp. (prazdna kolecka), fosilniho
zbytku zelené moftské fasy Halimedaites carpaticus gen.n. sp.n. (plné kolecko).

Obr. 2 Geologicka mapa uzemi s vyskyty nové problematické fosilie Halimedaites carpaticus gen. n.
sp.n. a fosilni moiské zelené fasy. Vysek z geologické mapy T. KorAB—T. Durkovi¢ (1978).
1—5 dukelska jednotka: 1 — lupkovskeé vrstvy; 2 — cisnianské vrstvy; 3 — podmenilitové a pestré
vrstvy; 4 — menilitové vrstvy; 5 — cergowské vrstvy: 6 — magursky pfikrov; 7 — magurskeé
nasunuti; 8 — zlom: 9 — statni hranice; 10 —— misto vyskytu Halimedaites carpaticus gen.n. sp.n.;
11 — misto vyskytu fosilni ?Halimedy sp.

Obr. 3 Schematicky nakres mista vyskytu (A) nové problematické fosilie Halimedaites carpaticus
gen. n. sp.n. Méfitko 1:50000, leg. V. Thomka.

Obr. 4 Situace mista vyskytu fosilni ?Halimedy sp. u Nové Sedlice (leg. V. Thomka).
Obr. 5 Situace mista vyskytu fosilni ?Halimedy sp. u obce Ruské (leg. V. Thomka).

Vysvétlivky k tabulkam XLVIII—XLIX
(Foto V. Thomka)

Plate XLVIII

Halimedaites carpaticus gen.n. sp.n. na vestevni plose vapnitého jilovce v nejvyssi poloze lupkov-
skych vrstev (kfida) v tésném podlozi cisnianskych vrstev (dukelskd jednotka). Lokalita Riaba
skala, pfi statni hranici, 1250 m zsz. od kopce Colo, sz. od obce Nova Sedlica. Vzorek je ulozen ve
sbirkach Moravského muzea v Brné pod inventarnim Cislem Ge 23742. x 3,5.

Plate XLIX
Fosilni zelena mofska fasa na svrchni vrstevni plose piskovce lupkovskych vrstev (kfida), dukelska
jednotka. Lokalita Ruské, zafez levého bichu potoka, 600 m.v. od horniho konce obce.” x 4.

Explanations to Plates XLVIII-XLIX
(Photo V. Thomka)

Plate XLVIII

Halimedaites carpaticus gen. n. sp. n. on the bedding plane of calcareous claystone in the uppermost
layer of the Lupkov beds (Cretaceous) in the close underlier of the Cisfiany beds (Dukla unit).
Locality Riaba skala, near the state border, 1250 m WNW of the hill Colo, NW of the village Nova
Sedlica. Sample is deposited in the collections of the Moravian Museum in Brno under the inventory
No. Ge 23742, x3.5

Plate XLIX

Fossil sea green alga on the upper bedding plane of sandstone of the Lupkov beds (Cretaceous),
Dukla unit. Locality Ruské, left streambank, 600 m E of the upper end of the village. x4
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