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Ziapadné Karpaty, sér. paleontolégia 10, s. 7, Geologicky Ustav Dionyza Stiira,
Bratislava, 1985

Univerzitny profesor
RNDR. Jozef Svagrovsky, DrSc.
(2. V.1921—18. 12. 1985)

Na sklonku roku 1985 opustil rady slo-
venskych geolégov, kolektiv pedagdgov
Prirodovedeckej fakulty Univerzity Ko-
menského v Bratislave a svojich $tuden-
tov univerzitny profesor RNDr. Jozef
Svagrovsky, DrSc. 18. decembra osirela
jeho pracovna, zhasol mikroskop, vyschlo
pero. Profesor Svagrovsky neukongéil
predndskovy cyklus systematickej pa-
leontolégie ani nevyskusal svojich posled-
nych posluchacov, ktorym, tak ako aj tym
predoslym, popri vedomostiach rozdaval
aj kus zo seba, svoje skisenosti z dlhoroé-
nej vedeckej prace paleontoléoga.
Profesor Svagrovsky sa narodil 2. maja
1921 na Zempline, v mestec¢ku Seovce na
upati Slanskych vrchov, v rodine kovaca,
ktory viak pracoval ako robotnik u ma-
lych firiem a podnikov. Zakladné vzdelanie absolvoval v rodnom meste a stredogkol-
ské Stidium na gymndziu v Michalovciach, kde v roku 1944 zmaturoval. Po
oslobodeni krétko pracoval ako tajomnik MNV v Seéovciach, ale uZ v jeseni roku
1945 sa zapisal na Prirodovedecki fakultu UK v Bratislave, kde Studoval prirodopis
a zemepis. Zaujem o geologické vedy v ilom vzbudili prednasky, seminare a terénne
cvienia zosnulého akademika Andrusova. Po absolvovani vysokoskolského $tidia
v roku 1949 za¢al pracovat ako pomocny asistent na Geologickom tistave Prirodove-
deckej fakulty. Cesta zacinajiceho geologa viedla do rodného kraja, na vychodné
Slovensko, kde skiimal neogén Kosickej kotliny. Vysledky svojich prvych terénnych
vyskumov zhrnul v dizertacnej praci, ktori obhajil v roku 1950 a ziskal titul doktora
prirodnych vied. Vo svojej vyskumnej praci sa aj pozdejsie vracal na vychodné
Slovensko. Skiimal geologické pomery a biostratigrafiu neogénu vychodoslovenskej
panvy. Pracoval na zdpadnom tupiti Slanskych vrchov — v okoli PreSova (2),
Varhafoviec (1, 16), v juznej ¢asti KoSickej kotliny (8), v okoli Kosic (12,13, 16), na
upéti masivov Hradisko (10) a Dargov (3), v medzirieéi dolnych tokov Torysy
a Olsavy (23). Pracoval aj na vychodnom upiti Slanskych vrchov — medzi Kal$ou
a Michalanmi (7) a v okoli rodnych Seéoviec (5). Z tychto $tadii si zvla§tnu zmienku
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zasluhuje jeho lito- a biostratigrafickd analyza vrchného badenu v brakickom vyvoji
a brakického sarmatu, ktora vyustila do definovania hranice tychto dvoch stupfiov na
vychodnom Slovensku (24). Definoval tiez niekolko litostratigrafickych jednotiek,
ktorych platnost pretrvava i podla sicasnych pravidiel ¢eskoslovenskej litostratigra-
fickej terminoldgie. Definoval napr. myslianske a olSavské vrstvy Kosickej kotliny
(18, 24). Spolu s J. Senesom a pozdejSie s T. Budayom v systematickych pracach
o neogéne vychodného Slovenska zhrnul vysledky prvej etapy vyskumu vychodného
Slovenska (14, 20), na ktoré uspesne nadviazala prospekcia ropy a zemného plynu.

Hlavnym faZiskom vedeckej prace profesora Svagrovského viak bola paleontol6-
gia. Studoval miocénne mikkyse, ktoré paleontologicky opisal, ale aj vyhodnocoval
aj z hladiska biotopu a pre tuéely biostratigrafie. Jeho prvé biostratigrafické prace
o brakickej faune badenu a sarmatu patrili spolu s pracami V. Cechovi¢a a L.
Korossyho k pionierskym pracam na vychodnom Slovensku. Profesor Svagrovsky sa
k tejto problematike vracal po cely svoj plodny Zivot. V prvych biostratigrafickych
pracach opisal faunu egenburgu z PreSova (2). Podrobne skimal biostratigrafiu
vychodoslovenského vrchného badenu asarmatu (4, 18,19,22,25). V rozsiahlejSich
pracach podal paleontologicky opis najdolezitejSich ¢eladi a rodov strednomiocén-
nych brakickych spolocenstiev makkysov. Opisal ¢elad Potamididae (6), rod Clithon
(9) a bdadenské ceritia (11) z vychodného Slovenska. Opisal tiez ¢elade Trochoidae
(15), Pleurotomidae (17) zneogénu Slovenska a bddenské Pectinidae (32). Podal pri
tom diagnostiku viacerych novych druhov. Jeho paleontologické Studie vyustili do
monografie badenskych mikkysov vychodného Slovenska (22) a vyvrcholili v roz-
siahlej monografii venovanej sarmatskym mikkysom Ceskoslovenska (27), v ktorej,
popri spolo¢enstvach z vychodného Slovenska opisal aj sarmatské mikkyse podu-
najskej a viedenskej panvy. Charakter monografie ma tiez paleontologicky opis
a zhodnotenie biotopu vrchnobddenskych mékkySov z Borského Mikuldsa vo
viedenskej panve (35—38). Podrobne spracoval faciostratotypy chronostratigrafic-
kych stupniov badenu (profil na Sandbergu pri Devinskej Novej Vsi (31, 34) asarmat
(Nizna Mysla, 30).

Vysledky svojich vedeckych vyskumov publikoval v poc¢etnych pricach a v roz-
siahlej monografii. Prednasal na mnohych sympozidch, konferencidach, zjazdoch,
doma i v cudzine. Je tiez autorom pocetnych nepublikovanych zavereénych sprav.

K jeho publikaénej ¢innosti treba priratat recenzie vyznamnych paleontologic-
kych diel zahraniénych autorov (43, 47), ako aj niekolko vedecko-populdrnych
¢lankov, ktorymi sa snazil priblizit paleontolégiu negeologickej verejnosti Slovenska
(49—56).

Jeho vysokd odborna aktivita, vedeckd erudicia a cielavedomd praca mala
prirodzene za vysledok ziskanie vysokych akademickych titulov. V roku 1957, t.j.
takmer bezprostredne po zavedeni vedeckej kandidatiry, ziskal hodnosf kandidata
vied a v roku 1969 hodnost doktora vied. Ako zaslazily vedecky pracovnik bol
menovany za Clena redakénych rad odbornych casopisov Geologicky zbornik —
Geologica carpathica a Acta geologica et geographica Universitatis Comenianae.
Bol tiez ¢lenom vyboru Narodného paleontologického komitétu CSAV.

Profesor Svagrovsky zameral svoj intelekt dvoma smermi. Na spominany vedecky
vyskum a druhy na pedagogickiu prdcu. Svoje pedagogické schopnosti uplatnil
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a rozvijal najprv ako asistent a odborny asistent na pdde Prirodovedeckej fakulty,
pozdejsie na novozriadenej Fakulte geologicko-geografickych vied, kde bol v r.
1954 menovany za docenta paleontolégie, a nakoniec v r. 1962 ako riadny profesor
paleontologie. Prednasal paleontologiu geologom a isty ¢as aj biologom. Prakticky
vietci slovenski geologovia s univerzitnym vzdelanim — terajsimi pétdesiatnikmi
pocinajic a konéiac najmlad$imi vyznava¢mi tejto vedy, st jeho Ziakmi. Zastdval aj
vysoké vysokoskolské pedagogicko-administrativne funkcie. V rokoch 1954—56
bol prodekanom pre pedagogické veci, v rokoch 1959—60 bol prodekanom pre
vyskum a vedecki pracu a v rokoch 1960—62 ako dekan viedol Prirodovedecki
fakultu UK. Mnoho rokov bol ¢lenom komisie pre $titne zdvereéné skusky,
predsedom rigoréznej komisie pre udelovanie hodnosti doktor prirodovedy a pred-
sedom komisie pre obhajoby kandiddtskych a doktorskych dizertaénych pric
z paleontologie. Ako pedagég dobre chipal potrebu vhodnych vysokoskolskych
ucebnic. Bol spoluautorom ucebnych textov historickej geolégie (39), napisal
uCebné texty systematickej zoopaleontologie (40), ktoré pozdejsie upravil, prepra-
coval, rozsiril a vydal kniZnice ako prvi slovenskd paleontologicki uéebnicu
,»Zaklady systematickej zoopaleontologie — Evertebrata** (42), ktord sa pouziva
ako vysokoSkolskd ucebnica nielen na Slovensku, ale aj v éeskych zemiach. Kniha
nasla Siroky ohlas aj u verejnosti u milovnikov prirody a zberatelov skamenelin
a bola veImi rychlo po vydani rozobrata.

Profesor Svagrovsky odisiel nahle a ne¢akane v 64. roku zivota. Smrt mu zabrénila
pokracovat v diele, ktorému ako vedec a pedagog venoval celé tvorivé obdobie
svojho Zivota. NezapiSe uz skiSku z paleontologie svojim poslednym posluchdcom
a nenavstivi viac svoj rodny Zemplin, jeho ziduméivé roviny a malebné podhorie
Slanskych vrchov, kde tolko rokov hladal a zbieral faunu a $tudoval zdkonitosti
geologickej stavby.

Jeho pamiatka ostane Ziva u vietkych jeho byvalych Zziakov a kolegov a jeho meno
bude navidy zapisané v histérii geologického vyskumu Slovenska a v histérii
slovenskej paleontoldgie, ktorej je déstojnym spoluzakladatelom.

Dionyz Vass
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Peter Holec

Finds of Mastodon (Proboscidea, Mammalia)
Relics in Neogene and Quaternary Sediments of Slovakia (CSSR)

17 text-figs., 20 Pls. (I—XX), Slovak summary

Abstract. Described are teeth of three mastodon species — Zygolophodon turicensis (SCHINZ),
Mammut borsoni (HAYS) and Anancus arvernensis (CROIZET et JOBERT) from five localities in Slovakia
and onc locality in South Moravia. The remains were found in Neogene to Quaternary sediments.

Introduction

In the West Carpathians are many localities of fossil mammal remains. Relics of
mastodons are scarcer. Mastodons were big mobile mammals, capable of inhabiting
large areas in a short time. With the exception of Australia and Antarctis they were in
all continents. So they are important in biostratigraphy and for completing our
knowledge on paleoclimate, paleoecology and fauna on our territory.

Devinlkn N.|Ves Q
(Neudorf)

Schematic map of Slovakia. Localities are marked with circles.

RNDr. P. Holec, CSc., Katedra geologie a paleontologie PFUK, pavilon B, Mlynska dolina, Bratislava.
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Brief geologic description of localities

Devinska Novd Ves — Sandberg

This locality belongs among the most important and best known localities of fossil
vertebrate remains in the West Carpathian region. The locality is S of the village
Devinska Nova Ves, on the NW slope of Devinska Kobyla hill (Schem. map. Fig. 1;
Plate I, Fig. 1). The sand-pit consists of Neogene Upper Badenian sands, gravel-
sands, sandstones, and limestones with lithotamnians (M. Mistk 1976). They found
there plentiful micro- and macrofauna of non-vertebrates and vertebrates. More
than 300 species were described. Fossil vertebrate remains form Sandberg were
described by more authors. HORNES in 1948 presented a list of 19 species of
Chondrichthyes (cartilagious fish), 15 species of bony fish — Osteichthyes, one
reptile and 6 species of mammals. It is seen that besides typical sea fauna of shark and
fish with radial fin there are also remains of terrestrial vertebrates — mammals,
transported by river flows from the adjacent dry land. Later on, in 1865 KORNHUBER
presented a list of fossil fish from the vicinity of Bratislava. The list is in accordance
with the Hornes’s list but KORNHUBER added 6 shark species. Ichthyofauna of
Sandberg was also studied by SCHUBERT (1905 and 1906). He denoted the locality as
Theben — Neudorf but it is almost sure that he meant Sandberg, because he also
mentions finds of fish teeth and mammal remains from the locality. Basing on fish
otholites he defined 25 fish species from the locality. Pia and SICKENBERG (1934)
presented in their catalogue of mammalian fauna of Austria and of adjacent areas
also 33 species (in some cases only genus or family is determined) of mammals from
the locality, denoted as Neudorf a.d. March by the authors. Among other finds
significant are mainly finds of monkeys — Pliopithecus (Pliopithecus) antiquus
BLAINv. and Sivapithecus darwini (ABEL). Detailed and most complete description
of mammalian fauna from Sandberg was presented by THENIUS (1952). He described
38 mammalian species living in different biotypes. It is the result of hundred
years’collecting activities on the locality. As for ecology, the fauna is represented by
lowland hydrophilous species, forest and marine species. Generally the living

DkViNSKA N.VES

) X

~ N
~
258

\ ﬁ
o
\ e
|
II ) Fig. 1 Situation sketch of surroundings of locality De-
\ 54 vinska Novd Ves — Sandberg on scale 1:50 000.
\ Occurrence of fossil remains is marked with cross.
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environment of mammals from the Sandberg area may be regarded as forest, littoral
and fluvial. The savannah species and the species of coniferous forests, typical of the
Late Miocene (THENIUS 1952) are absent. Land mammals and turtle remains of the
genus Trionyx in marine sediments may indicate a river emptying near the finding
place. The river transported the remains of the dead animals into the sea. Owing to
currents and swells, the remains disintegrated further to scarce tooth remains and
abraded bones. So it was with the remains of mastodon teeth in a sandstone piece
containing marine bivalves. Plate V, Fig. 1, 2. The shallow sandy coast was
favourable for sirens, and plentiful fish — as proved by fossil remains — served as
food for seals whose remains were also found there. Geologic conditions of the
surroundings of the locality were discussed by MIisiK, GULICKA, URVICHIAROVA
(1974) and M3IK (1976).

Novdky Mine Mier

In Novaky, the basement of a coal seam consists of dark-brown and black clays, and
dark-green tuffite clays and sandy tuffites. The overlier consists of grey and
dark-grey tuffite clays (M. TAKAC 1970), Schem. map, Fig. 2.

History of the terrain. In the area of the Vta¢nik Mts. the first phase of volcanic
activity commenced and resulted in young volcanic mountain ranges. A depression
confined on the north with ancient crystalline and Mesozoic mountain range and
with young volcanic ridges on the south formed. In the depression a dam-like lake
formed. In the lake detrital material deposited. At the beginning the andesite detrital
material (layers of tuffites and andesite conglomerates) dominated in the sediments.
Because of quick material transport the lake got shallower, a peat-bog formed in the
depression, and the coal seams in Handlova. Their evolution was interrupted by
a new subsidence, which caused the deepening and the silting up of the lake by
lacustrine pelite material (overlying marly clays and clays). The material originated
in the north and south of the considerably denuded volcanic mountain range. The
lake got shallower again. Local peat bogs formed with overlying coal — lignite seams
in Novéky. In this coal seam the mastodon tooth (Zygolophodon turicensis) was
found (Plate VI, Fig. 1, 2; P. VII, Fig. 1, 2)*.

* Tam obliged to Director of the Museum in Bojnice ?/

Dr. Takac for borrowing the fossil material from the
localities Mier Mine and Velké Bielice.

NOVAKY

Fig. 2 Situation sketch of locality Novaky Mine Mier,
scale 1 : 50 000. The locality is marked with a cross.
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Flora found in Handlova, Novéaky and Cigel indicates the subtropic climate of that
time (M. TAKAC 1970).

In the Sarmatian time the second (main) phase of eruptive activity proceeded and
resulted in the present Vtacnik mountain range. The former depression was covered
with nappes and andesite flows, and chaotically silted up by boulder-like tuffs.

In the Upper Pannonian, owing to further extensive subsidences, mostly of N—S
course, shallow lakes formed. Many mountain creeks emptied into the lakes.
Gravels, sands, clays, freshwater limestones, frequent in the south in the Nitra r.
valley, deposited in the lakes. Almost all the area of the Pannonian (Pontian?) beds
is covered with alluvium, debris and loess.

Flora of the lignite seam is mostly represented by Taxodiaceae and Cupressaceae.
They are a coal-forming element. TAKAC (1970) also quotes the following genera:
Lycopodium, Keteleria, Tsuga, Cedrus, Pinus, Cryptomeria, Taxodium, Sequoia,
Metasequoia, Osmunda, Juglans, Alnus, Betula, Carpinus, Fagus, Quercus, Ginkgo,
Glyptostrobus Magnolia, Myrica, Castanea a.o. The flora is indicative of the natural
living environment of mastodons and other terrestrial fauna.

Mikulov — Cujan sand-pit

Lithology of the Upper Badenian near Mikulov is extremely variable. The main
rocks are represented by grey to greenish, partly variegated and variably sandy,
mostly soft, only in bottom by layers of semi-compact unstratified, disintegrating
calcareous clays. Less frequent are clays, often sandy, and grey, mostly fine-grained
micaceous quartzous sands. Thickness of the Upper Badenian in the basin is
700—1000 m; 100—200 m on peripheries.

The marine deposits contain mostly bivalves — Turitella bicarinata, Pleurotoma
dimidiata, Pyrula condida, Columbella bellardii, a.o.

The locality is E of Mikulov (Schem. map). JUTTNER (in KALASEK et. al. 1963)
found on this or other close locality the remains of mastodon Gomphotherium
angustidens (Cuv.) and ranged the beds to the Sarmatian. KALASEK et al. (1963)
ranged the beds to the Tortonian (Badenian). It is a right age determination.

Velké Bielice — sand-pit

The locality is about 200 m N of the village (Schem. map, Fig. 3). In the basement of
Quaternary cover formations are Upper Pontian sediments (BRESTENSKA 1961).
Deposition proceeded in a freshwater environment. Organic remains are very scarce
in these sediments. Mammal fauna is only represented by the remains of probosci-
deans — mastodons.

Strekov sand-pit

The locality is in the NW part of the Hronska pahorkatina upland, about 2 km SSE of
the Village Strekov. (Schem. map, Fig.4), PL. 1, Fig. 2, PI. II, Fig. 1, 2. At the base are
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Fig. 3 Situation sketch of the area around Velké Bielice ~ Fig. 4 Situation sketch of the area around

— sand-pit; scale 1: 20 000. The cross marks the find- the locality Strekov — sand-pit; scale
ing place. 1:50000. The sand-pit is marked with
a Cross.

exposed Pontian sediments, composed of light-grey quartzose lacustrine sands.
Above is an unconformable fossiliferous layer of limonitized gravels containing fossil
fauna. The layer is overlain by a complex of fluviolacustrine gravels and sands
(GUNz) and the present cover sediments. (Fig. 5). Detailed geologic descriptions
were presented by HARCAR, SCHMIDT (1965), ScHMIDT—HALOUZKA (1970)*. Be-
sides remains of mastodons there were also Archidiskodon planifrons (FALCONER-
CAUTLEY 1846), Dicerorhinus megarhinus (CHRISTOL 1835), Cervus sp., Alces sp.,
Bison sp., and Sus scrofa L. (ScHMIDT, HALOUZKA 1970). The authors reconstructed
a biotope, which consisted most likely of a plant assemblage of humid swampy
foliaceous forests with rich vegetation (grass-land forests with southern subtropic
floral elements), or marshy meadows favourable for the genera Anancus, Mammut,
Archidiskodon and partly Dicerorhinus. Other representatives are indicative of the
environment of discontinuously forested areas with the vegetation of warm steppe-
forests, and mainly foliaceous or mixed forests of the mild climatic zone, frequently
humid. Synthesis of ecology of the species found will result in a biotope typical of the
intermediate period between the Upper Pliocene subtropical climate and the boreal
climate in the time of the first Pliocene cooling indications. On the basis of
paleontologic material the fossiliferous bed is ranged to the Late Villafranchian, i.e.
to the initial Quaternary phase (pre-Danubian). According to the authors, the older,
partly redeposited secondary faunal elements of the Plio-Pleistocene type were
locally transported from the close vicinity (from older sedimentary beds). The mixed
fauna represents the Villafranchian type and it is the oldest Quaternary fauna in
Slovakia.

* lamobliged to Dr. Vass, Dr. Schmidt, Dr. Halouzka, Dr. Prista$ and Dr. Vaskovsky for their aid in my
field work at Strekov.
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1 1. (0.15) 0.00—0.15
2. (1.15) 0.15—1.30
3. (0.20) 1.30—1.50
2 4. (0.55) 1.50—2.05
5. (1.50) 2.05—3.55
3 6. (0.05) 3.55—3.60

& 7. (0.50) 3.60—4.10

8. (0.15) 4.10—4.25

9. (?) 4.25 and more

0 gy o

— arable soil

— clays with fine-grained light sands

— fine-grained light quartzose sands

— fine-grained rusty sands with cross bedding and
layers of coarser sands, grain diameter = 0.3 cm

— light polymict sands with clay pebbles of 0.7 cm
diameter

— brown clays or clay pebbles, in their basement are
gravels of grain size up to 0.8 cm

— light-yellow to rusty sands with pebbles above
2.0 cm in size

— dark and black limonitized gravel, pebbles up to
3.0 cm, with Fe-concretions and vertebrate fauna

— light-grey fine-grained quartzose sand

Fig. 5 Schematic lithological profile of sand-pit in Strekov.

Véeldre — quarry, filling of fissure in limestones

The locality is in the SE part of the Slovak Karst on the ridge of Dolny Vrch S of the
village Véelare, on the western slope of B.M. 469 near the Hungarian frontier.
Schem. map, Fig. 6, 7, 8, PL. 111, Fig. 1, 2, PI. IV, Fig. 1, 2. Bones and teeth of various
mammals were found in Middle Triassic (Ladinian) Wetterstein limestones in the
filling of a karst fissure, in terra rossa together with angular fragments and blocks of
limestones (ranging in size from several cm to tens of cm). The filling contained
mainly sinter, and plastic terra rossa in some layers. The fissure was 4—4.5 m broad
in its upper part and might have served as a natural trap for smaller and larger
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Fig. 6 Situation sketch of the vicinity of Vceldre —
filling of fissure in limestones; scale 1:50 000. The
locality is marked with a cross.



Fig. 7 Frontal view of the quarry wall on the zero level in Véelire. 1 — Wetterstein Middle Triassic
(Ladinian) limestone ; 2 — fissure filled with terra rossa, 3 — debris, 4 — places of highest concentrations
of mastodon remains are marked with cross. Longer lines denote faults in limestones. The narrowest part
of the fissure is 4.0—4.5 m.
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animals. The faunal remains are indicative of forest and jungle animals. There were
remains of tapirs, mastodons, monkeys, Ophisaurus and other vertebrates. The
bones are autochthonous, frequently influenced by pressure and movements of the
sinking rock. The drawing and the photograph show the situation from the year
1977*.

General remarks on mastodons and on structure of their teeth

The term “Mastodon” causes some difficulties because of its use on the principle of
priority and for the too detailed classification of these Proboscidea. So there are
wrong and confusing generic names in the system (THENIUS 1969).

The entire group of mastodons have rather uniform body construction and so
LEHMANN (1950) proposes to range them to the only genus Mastodon. It would be
simple and practical, but the generic name “Mastodon™ was used by CuviERin 1817.
The name is over-occupied, since in 1799 BLUMENBACH used the term Mammut for
the remains of the zygodont mastodon. (It must not be confused with the Pleistocene
hairy proboscidean mammoth with its scientific name Mammuthus BURNET 1830).
So the generic name “Mastodon” is in the synonymy of the genus Mammut and
cannot be used as the generic name of Miocene proboscideans. SIMPSON (1945)
proposed the generic name Gomphotherium, BURMEISTER 1837 for the bunodont
form denoted by CUVIER as Mastodon angustidens. The name Gomphotherium,
BURMEISTER 1837 in its diagnosis clearly distinguished the bunodont tetrabelodont
Gomphotherium from the zygodont dibelodont ‘“‘animal” from Ohio (Mammut
americanum). The problem is discussed in detail by ToBIEN 1973, p. 205 and I keep
to his latest works. He presents a modern revision of species names of mastodons and
discusses in detail the structure of teeth and tusks, as well as the evolution and
migration of mastodons (see TOBIEN 1973, 1975, 1976, 1978).

Mastodon teeth from the Western Carpathians represent two types: zygodont
(formerly zygolophodont) and bunodont (formerly bunolophodont) teeth. There
are also trilophodont and tetralophodont types of mastodon teeth. Their middle
molars D4, M1, M2 (“intermediate molars”) show three vertical ridges ; four ridges
are characteristic of tetralophodonts. The third upper and lower molars show four
ridges; more advanced genera are characterized by five and last molars of tet-
ralophodonts even have six or seven ridges.

In older literature, in the sense of CUVIER 1817 the last, incomplete ridge was
regarded as talon or talonid of lower teeth. Modern authors, especially TOBIEN 1975,
1973, regard the entire distal part of the tooth behind the first two ridges as the talon
of upper or talonid of lower teeth. Tobien distinguishes protocon, hypocon, paracon

* ] am grateful to Ing. Janek and Mr. Mrozek for their aid in protecting the fossil material, and to Dr.
Sykora for his aid in my field researches, as well as to Mr. I. Takaé, Mr. B. Orth, Mr. M. Zak and Mr. J.
Bukera for their work on the locality Strekov.
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and metacon on the first two ridges. On lower teeths are distinguished protoconid,
hypoconid, metaconid and entoconid (see Fig. 9). Talon (talonid), i.e. other back
crest of the tooth are more-or-less exact copies of the first two ridges.

The zygodont type of a tooth (Fig. 9) has sharp, smoothwalled ridges running
along the width of the crown. They are in one line. Vertical valleys — synclines — are
open; only in some cases the anterior and posterior ridges are developed. They run
downward from the peak of the main ridges. The bunodont type of teeth has the
crown formed of single, broad-conical knolls, arranged in vertical ridges aligned
almost in one line. Advanced types have alternant half-ridges. Then the valleys

between ridges are closed by the anterior or posterior, crescentoid, or by the
alternant half-ridges.
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Fig. 9 Zygolophodon turicensis (SCHINZ, 1833), M*dext.,

Miocene-Lower Badenian, Devinska Nové Ves —fissure filling (Neudorf a.d. March). From ZAPFE 1954,
pl. 1 and TOBIEN, 1975, fig. 1, occlusal view, magn 0,64X. Abreviations used in this figure: a.cr. —
anterior crescentoid, cg — cingulum, cits. po. — adaxial (secondary) conelets on the posttrite, clts. pr. —
adaxial (secondary) conelets on the pretrite, hy — hypocon, me — metacon, pa — paracon, p. cr —
posterior crescentoid, pr. — protocon, t.v. — transverse valley (syncline), zc — zygodont crest.
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Along the central part of the tooth crown is the median sulcus dividing the
individual ridges into half-ridges. Half-ridges of the zygodont type of teeth are much
more symmetric than on the bunodont type. The median sulcus divides the crown
into two approximately equal parts: the inner (palatinal) part of the chewing surface
of the upper tooth, called pretrite or the pretrite part (entoloph), and the outer part
called posttrite or the posttrite part (ectoloph). The inner part of the chewing surface
of the lower tooth is denoted as posttrite (entolophid), the outer part is pretrite
(ectolophid). The pretrite part of the upper and lower teeth is more abraded than the
posttrite part: See Fig. 9

There are the following differences between the upper and lower teeth: the upper
teeth are usually broader and their mesial and distal margins make an almost right
angle with the lingual and bucal margins. The contour of the base of the tooth crown
is rectangular. The lower teeth are usually narrower and the contour of the tooth
crown is slightly rhomboidal. Transversal ridges and valleys of the upper teeth are
almost perpendicular to the sagital axis of the tooth whereas on the lower teeth cut
diagonally the sagital tooth axis.

Dimensions of the individual teeth are in tables following their descriptions.
Statistic evaluation was impossible because of few fossil remains.

Zygolophodon turicensis (SCHINZ, 1833)
Figs. 10—14, P. V—X

1877 Mastodon tapiroides CUVIER. — M. VACEK : Uber Osterreichische Mastodonten etc., p. 4—6, tab.
7, fig. 4.

1877 Mastodon Borsoni HAYS. — M. VACEK : Uber Osterreichische Mastodonten etc., p. 6—8, tab. 6,
fig. 3, 3a.

1879 Mastodon tapiroides, CUVIER—LORTET et E. CHANTRE : Recherches aux les Mastodontes etc., p.
24, tab. 9, fig. 1—10.

1891 Mastodon turicensis — A. GAUDRY : Les Mastodontes, p. 4, tab. 1, fig. 2, 2a.

1891 Mastodon turicensis (tapiroides) — A. GAUDRY Ibidem, p. 4, tab. 2, fig. 6.

1909 Mastodon turicensis SCHINZ — L. MAYET : Etude sommaire Mammiféres fossiles etc., p. 45, fig. 21.

1917 Mastodon (Zygolophodon) tapiroides CUVIER. — G. SCHLESINGER : Die Mastodonten etc., p. 146,
tab. 21, fig. 1—8, tab. 22, fig. 1—4.

1922 Mastodon (Zygolophodon) tapiroides CUVIER. — G. SCHLESINGER: Die Mastodonten der
Budapester Sammlungen etc., p. 84—87 tab. 13, fig. 3, 4, tab. 14, fig. 4.

1954 Mastodon (Zygolophodon) turicensis SCHINZ — H. ZAPFE: Die Fauna der miozdnen Spal-
tenfiillung in Neudorf p. 75—82, tab. 1—2, text tab. 1—2.

1975 Zygolophodon turicensis (SCHINZ, 1833) — ToBIEN: The Structure of the Mastodon Molar etc., p.
197, fig. 1—16.

1976 Zygolophodon turicensis (SCHINZ, 1833) — H. TOBIEN: Zur paldontologischen Geschichte der
Mastodonten etc., p. 158, fig. 9, fig. 25.

1978 Zygolophodon turicensis — H. TOBIEN: An advanced zygodont mastodont etc., p. 239248
(242), fig. 3.

Holotype: Second left lower molar Mysin. Described as “Mastodon” turicensis
by ScuiNz 1833, pl. 1. Deposited in Ziirych, Universitat, Paldont. Institut u.
Museum, under No. A 1V 40.

Type locality: Ellg, Kanton Ziirych, Switzerland.

Type level: Upper Miocene (upper freshwater molasse).
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Material: Fragment of maxilla with P*, M'dext. (locality Devinska Nova Ves —
Sandberg; deposited at Department of Geology and paleontology).

Midext. without mesial part (locality Novdky coal mine Mier, coal seam;
deposited in Museum in Bojnice).

Fragment of mesial part of M%sin. (locality : Novaky coal mine Mier, coal seam, in
private collection).

Incomplete M;dext. and crown parts of Mdext. and Midext. (locality Mikulov —
Cujan sand-pit ; deposited in Department of geology and paleontology).

In a sandstone block with marine fauna is preserved a fragment of the maxilla with
P* and M'dext. in situ. It might have been a young specimen as indicated by the
preservation state of P‘dext. and M'dext. (Fig. 10a, b, P1. V, Fig. 1, 2). |

5 cm

Fig. 10 Zygolophodon turicensis (SCHINZ) — P*-M'dext. view of a — occlusive surface, b — diagonal
23
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view of occlusion and bucal surfaces of teeth. (Locality Devinska Nova Ves — Sandberg).



P*dext. The crown is oval, its length is somewhat greater than width in the place of
the second ridge. The tooth has two transversal ridges and one transversal valley
(syncline). On the mesial margin of the crown are several bucal low cingular glassy
conelets. Peaks of ridges are abraded but the dentine layer is not exposed. Along the
tooth, across both ridges a narrow prominent median sulcus is running. The axis of
the transversal valley is lingual, partly mesial (oral), and bucal and distal on the other
side. The valley bottom in the pretrite part (between protocon and hypocon) is
steeper than in the posttrite part (between paracon and metacon). The distal part of
the crown ends with a horizontal surface with indication of cingular knolls. The
lingual margin of the tooth is shorter than the bucal margin. In the place of the valley
bottom (transversal syncline) meeting the crown margins are small cingular knolls.
The ridges are comparatively sharp and their mesial walls slope down to the
transversal valley more steeply than distal walls. On ridges on the lingual and bucal
sides, i.e. farther from the median sulcus are partly abraded main cusps, closer to the
median sulcus are adaxial cusps, also abraded. On the mesial wall of pretrite of the
main cusp is a secondary crack passing across protocon to the distal posterior wall of
pretrite. Distal from paracon mesial and distal from metacon are vague small ridges
extending down from the cusp. The second ridge (yoke) is broader than the first.

Dimensions /mm/ : Table 1

length max.|width max.| 1/w

50,0 49,0 ] 1,02
ridge number 1 ﬁT 2

width of ridges| 40,5 | 49,0
hekeRk PREERY™ | 32,4 | 35,0
h83585e9¥1€£°““ unmeagurable

M!dext. It has three transversal ridges (yokes) on the chewing surface. The yokes
separate two valleys (synclines). The tooth s intensely abraded, mostly on pretrite. It
is partly damaged — enamel is broken off in the middle of the bucal side, at the base
of the crown. Enamel is also broken off from the distal margin of the crown. The
contour of the crown is almost rectangular in the front but rounded. The mesial
margin of the tooth crown is straight, passing into the bucal margin with which it
forms almost right angle. It makes an obtuse angle with the lingual margin. The
mesial part of the tooth crown is rounded. The lingual margin of the tooth is shorter
than the bucal. Horizontal axes of ridges and valleys are lingual mesial and bucal
distal.

The tooth is intensely abraded mostly on the pretrite part of the Istand the second
ridges. There dentin is so exposed that it forms a “trefoil” structure. Mesial abrasion
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extends to the level of cingulum. Posttrites of the first and the second half-ridges are
abraded so that dentin is exposed. On the third ridge only the main cusp of pretrite is
exposed to dentin. On the whole crest smoothed enamel may be seen. Prominent
median sulcus is running along the tooth. On the last, third broadest ridge (yoke) are
distinct short cuts parallel to the yoke (on posttrite and pretrite) dividing every
half-ridges into two adaxial and one main cusps. The base of the first ridge is broader
than the bases of the second and the third ridges. Distal to the back wall of the third
ridge (talon) are lateral broadened margins of knolls and furrows in enamel.
Impressions of roots of the adjacent tooth are behind M'dext.

Incomplete Msdext. The mesial part of the tooth is missing, perhaps the whole first
ridge (yoke). Locality : The Novaky coal mine Mier, coal seam. Plate VI, Fig. 1, 2.

Preserved is the distal part of Midext. with three ridges (Fig. 11b). The tooth is
brownblack. The pretrite part of the first preserved tooth is broken off. Also the
inner part (from median sulcus) of posttrite is damaged. The tooth shows distal
narrowing and rounding. The crown is intensely abraded, dentin is exposed on the
periultimate yoke. Medium sulcus is indistinct. The last transversal ridge and talonid
show two parallel cuts. There is a larger pit without enamel behind the last ridge and

Dimensions /mm/ : Table 2

length max.|width max.| 1/«

81,0 61,8 1,31

ridge number 1 2 3

width of ridges | 57,0 | 59,9 | €1,8
height of crown T 35,4 37,8

on Eostrite
et Ol Crown | ,nmeadursble

on pretrite

before talonid. It may be mechanical damage caused by biting into a too hard object
(stone), or caries. It is most likely to occur after the animal’s death because
peripheries of the pit are rounded.

Ridges and longitudinal axes of synclines are not perpendicular to sulcus, they cut
it so that individual axes of synclines are slightly mesial on the lingual side, and
slightly distal on the bucal side. From the first ridge only the inner cusp with exposed
dentin preserved. The cusp on posttrite of the central ridge is more abraded than on
pretrite. The tooth is more damaged in the middle of the crest near median sulcus.
The last ridge is less damaged, dentin is not exposed. The occlusion surface is on the
distal wall of this ridge. The ridge is crossed with two parallel cuts. Talonid is
terminated with three cusps. Transversal valleys are broad, straight (open). The
anterior valley on the lingual sides is more sharply downcut than the valley behind it
on the same side. There is no cement. Roots are partly preserved with a bone
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fragment from the lower mandibule. The view of the lingual side shows that roots are
running backwards and down. Below every ridge the root part of the tooth is
thickened.

Dimensions /mam/ : Table 3

length max{ width max.| 1/w
136,6 85,4 1,60

ridge number t 2 3

width of rvidges 85,4 82,6 H5.8

E [ 23
h )gs%;ﬂ'gwn 54,1 53,1 41,

el

on-_§

muwvimmT = gt
on pretrite surabl* 41,7 36,

Fragment of mesial part of M%sin. with two transversal ridges. Locality : Novaky
coal mine Mier.

Only two first ridges are preserved. The tooth is broken off in the place of the
second syncline (Fig. 12, P. VII, Fig. 1, 2). The roots are missing. Enamel is black,
small pyrite crystals are on the broken root part.

Pretrite on the first ridge in intensely abraded, protocon is worn and trefoil.
Paracon is more abraded than metacon. Dentin is exposed on both. The ground-plan
of the tooth fragment is square but the palatinal part of the tooth is shorter than the
bucal part. A prominent median sulcus is running along the tooth. Mesial slopes of
half-ridges are steeper than distal and the half-ridges on posttrite (outer half of
tooth) are mesial. Vertical axes of crests and synclines are almost perpendicular to
the sagital axis of the tooth. The transversal valley between the two crests is deep and
its bottom is deeply downcutting where it is cut by the median sulcus. On the bottom
of the syncline a prominent knoll is formed on the posttrite.

Dimensions /mm/ : Table 4

length max.|width max.| 1/w

+ -

77,6 81,3

ridge number 1 2

width of ridged 80,3| 81,3

elght of crown

on postrite 2342 32,4
elght of crown ;

on pretrite 46,6 49,0
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Material: Midext., Madext., Midext. Mesial part of tooth with two yokes
(crests).

Locality: Cujansand-pit E of Mikulov. Mesial part of the tooth M,dext. with two
ridges is preserved. Pl. VIII, Fig. 1, 2. The surface of the third tooth is visible behind |
the second syncline. The mesial margin of the tooth is slightly concave. The tooth is
broadest in the place of the second ridge. The tooth is intensely abraded. Enamel on 1
ridge is damaged so as to expose dentin. Its thickness is about 3.0 mm. Protoconid |
and hypoconid are more abraded than metaconid and entoconid. Near the median

5 cm

surface. Locality : Noviaky Mine Mier.

Fig. 11 Zygolophodon turicensis (SCHINZ) fragment Msdext. View of a — occlusion surface, b — lingual
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sulcus the anterior crescentoid runs out from the anterior part of protoconid and the
posterior crescentoid from the posterior part of protoconid. It is similar on
hypoconid.

Synclines on posttrite are steep, with sharp bottoms. Bottoms on pretrite are
widened. Mesial walls of synclines are less steep than distal. No cement.

Dimensions /mm/ : Table 5

length max.|width max. | 1/w
% 3
51 47 -

F

62,0

ridge number 1 2
width of ridges| 47,4 | 51,7

height of crown 31.6 | 35.7
’ ]

R . | on postrite
' height of crown 313 | 27,2
Fig. 12 Zygolophodon turicensis on pretrite

(SCHINZ) — fragment of M?sin.
View of occlusion surface of tooth.
Locality Novaky coal mine Mier.

Locality: Cujan sand-pit E of Mikulov Madext.

The crown part of the tooth is preserved, roots are broken off below the crown
neck. They are partly preserved below the posterior inner side and the anterior outer
side (Fig. 13a, b, c, PL. IX, fig. 1, 2). The crown base on mesial side is narrower,
rounded-rectangular, broadening backwards, closer to median sulcus are two less
prominent cusps. On posttrite the inner (main) cusp is highest. Closer to median
sulcus are 2—3 adaxial lowering cusps, crescentoids run out backwards and forwards
from the mesial surface of protoconid. The posterior crescentoid of the first ridge on
pretrite touches the anterior crescentoid of the second half-ridge of pretrite. So is it
between the second and the third ridges of pretrite and thus a horizontal low crest
forms on pretrite along median sulcus. The low crest divides synclines of posttrite
from those of pretrite. Bottoms of synclineson pretrite are not smooth, enamel is
rough. The knolls form a small cingulum on the bucal side of the tooth. The cingulum
is also on the frontal part of pretrite. The posterior margin of the tooth is terminated
with a series of about 6—7 tiny knolls. On the bucal base of the tooth crown and on
the first third of crests are horizontal step-like grooves. The tooth is darkbrown to
black. No cement. Thickness of enamel was impossible to measure because of
insufficient abrasion of the tooth.
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Fig. 13 Zygolophodon turicensis (SCHINZ) — M,dext., view
of a — occlusion surface of tooth crown, b — lingual, ¢ —
bucal surface of tooth. Locality Mikulov, Cujan sand-pit.

Fig. 14 Zygolophodon turicensis (SCHINZ) —
Midext. Views of a— bucal, b— occlusion surface of
the tooth crown. Locality Mikulov, Cujan sand-pit.

Dimensions /mm/ : Table 6

length max.| width max.| 1/w

114,0 71,5 1,96

ridge nuaber 1 2 3

width of crown 62,0 66,5 TLli5
3 £
height of crown 48,0 52,0 51,0

elght of cromml 23 5 455 1 52,0

on pretrite
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Locality: Cujan sand-pit E of Mikulov Msdext.

The tooth crown is well preserved. (Figs. 14a,b, P1. X, Fig. 1, 2). Mesial margin of the
tooth crown forms almost right angles with bucal and lingual margins of the crown.
Its distal part is rounded. The zygodont tooth is unabraded without cement. The
main cusps of posttrite on the first three crests are higher than those of pretrite. On
the last fourth ridge the main cusp of posttrite is higher than that of pretrite.
Horizontal axes of crests and synclines form a sharp angle with the median axes on
the lingual side, and an obtuse angle on the bucal side. It looks as a mesial shift of
pretrite in relation to posttrite.

Bottoms of synclines on posttrite are sharp ; those on pretrite are wider and flatter.
On the bucal side of the bottom of the first syncline of pretrite is a group of knolls on
enamel. Similar formations, only less prominent are also in the valley of the second
syncline of pretrite. On pretrite there is the main (outer) cusp on each half-ridge and
two adaxial cusps are closer to median sulcus. It is similar on posttrite, only there are
two-three lower adaxial cusps besides the main cusps. The anterior and posterior
crescentoids run out from the main cusp on pretrite. The posterior crescentoid of the
first half-ridge on pretrite touches the anterior crescentoid on the second half-ridge
of pretrite. So it is between the third and fourth half-ridges pretrite. Thus
a continuous low horizontal ridge is formed, dividing synclines of posttrite from
synclines of pretrite. (It divides the synclines into posttrite and pretrite synclines like
median sulcus divides). There is a series of four cusps onthe distalmargin of the
tooth . The crown surface is mostly horizontally grooved almost to a half of ridge
height. The tooth is browngreen. It is perhaps from the same specimen as the
preceding tooth.

Remarks

Zygolophodon turicensis belongs among zygodont trilophodont tetrabelodont lon-
givrostrinous mastodons (z-3-4-1). Their teeth are zygodont. On the chewing surface

Dimensions /mm/ : Table 7

length max.|width max.| 1/w
171,0 79,8 2,14

ridge number ) 2 3 4

width of ridges| 76,5 | 79,8 | 79,5 67,4
Relght Of crown

on postrite 54,0+ 54,5+ 58,5 | 46,6
eTght of trownl og ¢ [ 59,0 | 49,8 | 42,0

on pretrite

Remark : Symbol + means that the measured values are not exact because of too damaged tooth crown.
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P4 Zygolophodon turicensis 1 w

L.Mayet ,1909 | Touraine 45,0 44,0
P.Holec Devinska N.Ves 50,0 49,0
M, Zygolophodon turicensis 1 w
M.Vacek,1877 Murinsel 213,00 1 T3.0%
Neudorf a.d. March| 92,0 ? | 77,0 ?
‘Devinska N.Ves/
G.Schlesinger,1922 |Kobénya 110,0 7 | 80,0 7
P.Holec Mikulov 114,0 Ty B
Mj Zygolophodon turicensis 1 w
\ By 4 ¢? ~
G.5chlesinger,1922 Szakal 172,071 84,0
Batka 132,0 | 72,0
P.Holec Mikulov 171,0 | 79,8

Table 8 Comparison of dimension of our finds of teeth to dimensions presented by other authors
on Zygolophodon turicensis (Schinz). y

of the crown are transversal ridges separated by synclines (valleys). The ridges are in
one line and the valleys are open. There is no alternation of half-ridges. Their D4,
M1 and M2 have three ridges and the last third molar has four. Three ridges of
zygodont mastodon is a permanent number. It does not vary in contrast to bunodont
mastodons where the number of ridges is variable — three, four, five and more
(ToBIEN 1973, p. 129). The stableness indicates the archaic character of zygodont
(H. ToBIEN 1975, p. 197).

Zygolophodon turicensis is ancestor of the species Mammut borsoni (G.
SCHLESINGER 1922). It was living in the Miocene time with bunodont mastodon
Gomphotherium angustidens, from which Tetralophodon longirostris developed
followed with Anancus arvernensis. See Tab. 16.

Ancestors of zygodont and bunodont mastodons lived in Africa. There in the
Fayum depression are oldest remains of mastodons (from Oligocene). There they
found two species of Phiomia with indications of bunodont teeth, and Palaeomasto-
don with indications of zygodont teeth (H. ToBIEN 1976, p. 156).

In Europe no pre-Miocene mastodon remains were found. Two immigrant genera
from Africa are known from the Upper *‘Burdigalian” (= Eggenburgian). The
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zygodont type is represented by the genus Zygolophodon ((VACEK 1877) with the
typical species Z. turicensis (SCHINZ, 1833). The bunodont type is represented by the
genus Gomphotherium BURMEISTER, 1837 with the species G. angustidens (CUVIER
1917).

VACEK, 1877 dealt with the history of the names “M” tapiroides and “M”
turicensis. He kept to CUVIER's denomination “tapiroides” although is was based on
one lost, poorly developed milk tooth from the locality Montabuzard. Later on in
1833 ScHinz described from Ellg (Ziirych Kanton, Schwitzerland) the species “M™.
turicensis. It is deposited in polytechnical museum in Ziirych. VACEK introduced the
generic name Zygolophodon.

Our finds were compared to descriptions by MAYET (1909). They are almost
identic (P*). There were no substantial differences. The tooth from the locality
Devinska Nova Ves — Sandberg is somewhat larger and its posterior margin is less
dentated than that described and depicted by MAYET. ZAPFE (1954, p. 75) describes
the finds M? and M? of this species from Devinska Nova Ves (Neudorf a.d. March)
from quarry cracks. There are well developed zygodont crests (““Zygodontencrista™)
on the tooth. Both teeth from this locality belong most likely to one specimen (ZAPFE
1954, p. 76). They resemble the teeth from Mikulov. According to MAYET (1909, p.
47) Z. turicensis appeared at the beginning of the Miocene, its evolution continued
up to the Pliocene. Then it is replaced by the species Mammut borsoni. Whereas the
upper tusks of the first species are bent down and the lower tusks are smaller, well
developed, circular in section, protruding horizontally from the lower mandibule,
the final evolutionary forms, known mainly from the end of the Pliocene and from
the beginning of the Pleistocene (Vilafranchian) have straight large upper tusks.
Their lower tusks are absent or rudimentary. Symphyse is adequately reduced.
Molars are zygodont, the number of ridges does not increase during their 25 million
years’evolution (TOBIEN, 1976, p. 158). Reduction of lower tusks and their
extinction are also seen on bunodont mastodons. The evolution was parallel but in
contrast to zygodont mastodons the number of ridges on molars grows from 3—4 to
five and more on bunodont mastodons. Lower tusks of stegotetrabelodonts,
bunodont mastodons preserved, and even thickened on the species Stegotetra belo-
don grandincisivus (SCHLESINGER). In our country the species was described by
ScHMIDT (1963).

Paleogeographic and stratigraphic range

Remains of Zygolophodon turicensisoriginate from many European localities. They
were found in France on the localities Soblay, Villars de Lans, Poumiers, Saint
Martin du Mont (LORTET et CHANTRE 1879), Gers — Middle Miocene (GAUDRY
1891), Faluns de la Touraine (MAYET 1909) ; Switzerland : Ellg (Kanton Ziirych) —
Upper Miocene (in ToBlEN 1975); Kaprouh near Horgen (LoRrTET et CHANTRE
1879), Pontlevoy — Lower “Helvetian” Franc Simorre (France) — Upper ,,Helve-
tian”. France: Sables de I’Orleanais — Burdigalian; Switzerland: Kapfnach —
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“Tortonian” (= Badenian), in ZAPFe (1954); Germany: Freising and Tutzingen
near Munich — Sarmatian (in Zapre 1954); Austria: Fischau-Wéllersdorf —
Badenian-Miocene, Goriach near Au (Steiermark), Helvetian (= Ottnangian) Klein
Hadersdorf bei Poysdorf — Miocene-Karpatian; Mistelbach — Miocene,
Tiirkenschanze, Wien XVIII — Miocene-Sarmatian, Ameis near Staatz— Miocene-
“Helvetian” (= Karpatian), brown-coal mines near Ullrich (Wies) — Miocene —
Lower “Helvetian™ (= Ottnangian), Kalksburg, Steinbruch (quarry) “Tortonian”
(=Badenian), Ottakring, Wien XVI — Miocene (SCHMESINGER 1917), Hungary:
Kobanya (Steinbruch), (quarry) — Miocene-Sarmatian, Szakdl — Miocene, Batta
(surroundings), age unknown (SCHLESINGER 1922), Devinska Nova Ves (Neudorf
a.d. March), fissure filling; age first unknown, than Lower Badenian according to
FEIFAR (1974, p. 110—111) on the basis of small mammals. See text plate 21 —
“Helvetian” (+ = Ottnangian), (ZAPFE 1954).

Mammut borsoni (HAys 1834)
Fig. 16, PI. XI—XV

1877 Mastodon Borsoni HAYS — M. VACEK : Uber Osterreichische Mastodonten etc., p. 6—11, tab. 6,
fig. 1,2, 4, 5.

1877 Mastodon Borsoni HAYS — M. VACEK : Uber Osterreichische Mastodonten etc., tab. 6, fig. 3, 3a
(= Zygolophodon turicensis).

1879 Mastodon Borsoni, HAYS — LORTET et E. CHANTRE : Recherches sur les Mastodontes etc., p. 20,
tab. 1, fig. 1—6, tab. 12, fig. 1—6, tab. 16, fig. 1, 1a.

1891 Mastodon borsoni — A. GAUDRY : Les Mastodontes, p. 6, tab. 2, fig. 8.

1894 Mastodon Borsoni VACEK — M. PAVLOW : Les Mastodontes de la Russie etc., p. 14—22, tab. 2, fig.
1,2,4,6,7, tab. 3, fig. 1—3, 5—7.

1894 Mastodon ohioticus CUV. — M. PAVLOW : Ibidem, p. 8—13, tab. 1, fig. 1—4, tab. 2, fig. 2.

1911 Mastodon Borsoni HAYS — F. TOULA : Oberkieferbackzahne von Mastodon Borsoni Hays etc.,
p. 46, tab. 5, fig. 1a, b, 2a, b.

1917 Mastodon (Zygolophodon) Borsoni HAYS — G. SCHLESINGER : Die Mastodonten etc., p. 163, tab.
22, fig. 5.

1922 Mastodon (Mammut) Borsoni HAYS — G. SCHLESINGER : Die Mastodon reste der Budapester
Sammlungen etc., p. 116—141, tab. 13, fig. 5, tab. 14, fig. 6, tab. 15, fig. 5, tab. 16, fig. 3, tab. 17,
fig. 2—4, tab. 18, fig. 1, tab. 19, fig. 1, tab. 20, fig. 3.

1922 Mastodon (Mammut) americanus PENNANT forma praetypica SCHLESINGER — G. SCHLESINGER :
Die Mastodonten der Budapester Sammlungen etc., p. 101—116, tab. 14, fig. 5, tab. 15, fig. 1—4,
tab. 16, fig. 1, 2, tab. 17, fig. 1, tab. 18, fig. 5, tab. 19, fig. 2.

1964 Mastodon borsoni HAYS, 1834 — O. FEJFAR: The Lower Villafranchien Vertebrates from
Hajnacka etc., p. 61—65, tab. 5, fig. 1, 2.

1970 Zygolophodon borsoni (HAYS, 1834) — Z. SCHMIDT et R. HALOUZKA : Nova fauna vertebrit etc.,
p. 176, tab. 19, 20.

1975 Mammut borsoni — H. TOBIEN (HAYS, 1834): The Structure of the Mastodon Molar etc., p. 207,

fig. 17,19, 20, 22.

1976 Mammut borsoni (HAYS, 1834) — H. TOBIEN : Zur palidontologische Geschichte der Mastodonten
etc., p. 158, fig. 10.

Holotype: Incomplete third upper molar M? (without distal part), depicted by
BORsoN 1823, p. 31, pl. I1, determined and described by HAYs 1834, p. 334.

Type locality: Villanova, province Asti, Piemont, Italy.

Type level: Upper Pliocene — Astian or Early (Earliest) Pleistocene.
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Material: Mdext. (locality Velké Bielice — sand-pit ; deposited at Department
of geology and paleontology). M’sin. and Mssin. (locality Strekov — sand-pit;in
private collection).

The crown of M?dext. (P1. X1, Fig. 1, 2) is well preserved. The root part is broken
off immediately below the crown. The crown is zygodont, little abraded. Mesial and
distal margins of the tooth at the base of the crown are provided with surfaces
resulting from friction — with M! in the front, with Mdext. behind. The mesial
margin of the crown is slightly concave, the distal margin is convex. The general
shape of the crown is approximately rectangular, the tooth broadens slightly
backwards, the second ridge is somewhat narrower than the third. The first is
evidently narrowest. Above the base of the crown at the base of ridges is a partly
elevated cingular margin composed of tiny knolls on enamel. The margin is
continuous on the mesial, palatinal and distal margins of the tooth. The margin is
almost inconspicuous at the base of the bucal side of the third ridge. It is not
developed at the base of the bucal side of the second ridge. Whereas its course is
straight along palatinal margins of the first and the second transversal valleys, on the
bucal side the cingular margin is partly impressed into the valleys. Abrasion of the
crown is best seen on paracon : dentin is exposed, there on a small surface. Enamel on
cusps of other ridges is smoothed. The tooth is transversally divided by two deep
transversal valleys into three ridges — a trilophodont tooth. Median sulcus is
prominent. It divides the crown longitudinally into the inner part — pretrite
(entoloph) and the outer part— posttrite (ectoloph). The inner half-ridge consists of
a higher cusp shifted laterally toward the inner margin of the tooth and a lower cusp
near median sulcus. Anterior crescentoid 1 is running mesially and bucally from
protocon, anterior crescentoid 2 is running mesially from hypocon; posterior
crescentoid is running distally and bucally. They are also distinct on the third inner
half-ridge.

On pretrite are two crests on each half-ridge. Because of abrasion the cusp near
median sulcus is not distinct but the inner cusp of the second and third half-ridges is
as large as the outer or it is higher on the talon. There are two special characteristic
marks which are absent on other teeth. On mesial surfaces of pretrite of the firstand

Dimensions /mm/ : Table 9

lengtn max.|width max.| 1/w

88,2 67,0 1,31

ridge number 1L 2 3

width of ridges | 62,4 66,8 | 67,0

nelght of crown| , - .
on postrite 29,4 | 47,0 | 50,3

helght of crown .
on pretrite 54,0 $240 182,08
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the second half-ridges indistinct grooves are running. The second “anomaly” is the
irregular surface at the base of the crown on bucal margin of the second ridge. It
ranges to the cingular margin of the tooth which is damaged in this part. No cement.

Material: M%in., Mssin. Locality Strekov — sand-pit. The material is in private
collections (leaders of cooperative forms in Strekov and Dubnik).

The tooth is well preserved. It is lightgreen. (Fig. 15b, P1. XII, Fig. 1, 2 ; P1. XIII,
Fig. 1, 2, pl. X1V, Fig. 1, 2). The mesial part of the tooth is almost rectangular, the
distal part is widely rounded. It has four prominent ridges and an incomplete ridge
behind. The first ridges are intensely abraded, dentin is exposed. The fourth ridge is
most abraded on pretrite. Posttrite is partly abraded only in mesial part. A small
anterior crescentoid 1 runs out from protocon near median sulcus. Pretrite and
posttrite are in one line and axes of individual ridges almost perpendicular to the
median axis of the tooth. Synclines are free in the whole width of the tooth. They ore
not barred with anterior or posterior crescentoids. The crown is low owing to
abrasion. The tooth is strikingly wide. Median sulcus is running along the whole
tooth so that it divides the first ridge into two parts: the posttrite half-ridge is wider
than the pretrite half-ridge. So it is on the second and the third ridges. The fourth
ridge is divided so that the pretrite half-ridge is evidently broader. Each half-ridge of
pretrite and posttrite has two cusps. The larger one is farther from median sulcus. It
may also be seen on the intensely abraded tooth. Mesial walls of the individual
transversal valleys are steeper than distal. On margins at the base of the crown are
more-or-less horizontal lines. On the lingual sides of the first, second and the third
synclines are groups of knolls on enamel. They are almost completely abraded at the
first syncline. No cement on crown.

Msin. (Fig. 15, P XII, Fig. 1, 2; P1. X111, Fig. 1, 2, P1. XV, Fig. 1, 2). The contour
of the base of the tooth crown is elongated oval, slightly narrowed and rounded at the
distal end. The crown is black. The distal margin is rounded, the mesial margin is
damaged. A part of the crown before the first half-ridge of posttrite is broken off.
The lingual margin is almost straight whereas the bucal margin is slightly convex. The
tooth is occluded on the first two ridges. The third half-ridge of pretrite is partly

Dimensions /am/ : Table 10

length max.|width max. | 1/w

162,8 96,8 1,68

number of ring 1 ° 3 4

width of ridges| 88,7 96,3 | 96,7 84,3
helght of crown| 35 4 [ 54,0 | 37,7 | 38,0

on postrite
hefEHE oI crown| 3,4 [ 33.7 | 36,5 | 36,4

on pretrite
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Fig. 15 Mammut borsoni (HAYS)
View of occlusion surface of the tooth crown a — Masin., b — M?in. Locality Strekov — sand-pit.

bruised on the part distal from the main cusp. The posttrite half-ridge and the whole
fourth ridge are not damaged. In the approximate centre of the tooth is median
sulcus. It is not identic with median axis but it declines from it lingually in the front
and bucally behind. The arrangement of cusps on individual half-ridges of posttrite
and pretrite is similar like on the preceeding tooth, only on the third and fourth
half-ridges of posttrite are three cusps. (Between the usual two cusps is one small
cusp). From protoconid, hypoconid and other main cusps of pretrite half-ridges are
running mesial and lingual indistinct crescentoids. Mesial and distal zygodont crests
are running out from main cusps of posttrite half-ridges. The tooth has four complete
ridges. The third ridge is broadest. Transversal valleys (synclines) are broad. There is
a small knoll on the lingual margin of the syncline. Otherwise the valleys are free,
with steep walls. Cement is not developed.

Table 11

length max.|width max.| 1/w
210,5 102 ,2 2,05

ridge number X 2 3 4
Width of ridges| 92,6 | 101,6| 102,2] 88,7

TETENT OF CIOWT | =
on postrite 51,9 | 54,8 | 53,4 | 46,0

el ke lar g Yato fems | w90
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Table 12

l2 Mgmmut borsoni 25 w
M.Pawlov,1894 Nikolaev 84,0 7 73,07
F.Touls,1911 Rékos 118,0 88,5
O.Fejfar,1964 |Hajnadka 108,0 91,5
Z.5¢chmidt ,1970 |Strekov hew o 97,4

106 ,4 87,1

HB Mammut borsoni 1 w

Hajnalka 195,0 91,6
G.Schlesinger,1922 Hidvég 199,0 109’0

Szabadksa 160,0 85,0

Vacz 200,0 90,0
0.Fejfar,1964 Hajnalka 197,0 104,0
Z .Schmidt , 1970 Strekov 147,6 87,1
P.Holec Strekov 210.5 102,2

Table 12 Comparison of size of tooth of our finds to the size of dimensions quoted by other authors on the
species Mammut borsoni (HAYS).

Remarks

Mammut borsoni (HAys, 1834) belongs to zygodont trilophodont dibelodont
longirostrine mastodons (2-3-2-1).

Already SCHLESINGER (1922) derived this species from the Miocene species
“Mastodon tapiroides’’ (= Zygolophodon turicensis) through the intermediate form
M. tapiroides (americanus) divided into M. borsoni, M. americanus forma praetypi-
ca and M. americanus forma typica. They lived during the “Levantinian” together
with “M”. borsoni. At the end of that time they migrated to North America,
according to SCHLESINGER. So he assumed that the American mastodon had
developed from European ancestors and migrated across the Bering pass to North
America. Later explorers, particularly LEHMAN (1950) and ToBIEN (1976) assumed
that the American mastodon might had developed from zygodont mastodons
existing on the American continent on the Miocene/Pliocene boundary. This might
concern the genera Serridentinus or Pliomastodon (LEHMAN, 1950). Also TOBIEN
(1976) assumed that M. americanus (OSBORN 1936) developed from populations of
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zygodont mastodons parallelly to Eurasian populations of M. borsoni. Molars of the
animals are so similar that ToOBIEN (1976) ranges them to one genus — Mammut.
This opinion may be accepted.

Differences between the ‘‘species” M. borsoni and M. americanus forma
praetypica cannot be regarded as species differences. It was already mentioned by
VENJUKOV (1902) who found the characters differing two forms on one specimen.
SCHLESINGER (1917) too described both forms together from several localities of the
former Austria-Hungary. PAviovA (1894) denoted the progressive form as
ohioticus and the conservative form as borsoni.

During the evolution from Zygolophodon turicensis to Mammut borsoni their
lower tusks got reduced. Zygolophodon turicensis has normally developed lower
tusks but those of Mammut borsoni are markedly reduced, rudimentary. PAvVLOVA
(1901 ex FEIFAR 1964) regarded the absence of tusks on the American mastodon as
a decising character to differ it from the Eurasian mastodon. There is a problem
because it is not always possible to meet a complete find with lower tusks and molars
preserved. We also know how variable the tusks of present elephants are. Especially
females have thin tusks or any at all, so this is an unreliable character. SCHLESINGER
also assumes that lower tusks may in some cases occur as atavism also on progressive
forms, i.e. on the American mastodon. FEJFAR (1964) was right to range the
“progresive” form denoted by SCHLESINGER (1922) as Mastodon (Mammut)
americanus PENNANT forma praetypica SCHLESINGER to Mammut borsoni, as a de-
scendant of a typical Pliocene species.

So if we agree with ToBIEN (1976), then Mammut borsoni and Mammut
americanus are terminal lines of the zygodont branch of mastodons which exting-
uished in Eurasia at the beginning of the Quaternary and lived in North America
from the Upper Pliocene through the Pleistocene and extinguished in the Holocene.

Paleogeographic and stratigraphic range

Remains of this species were found on many localities of West, Central and East
Europe and Asia. In France it was found in Perpignan (Pliocene-Astian) together
with Anancus arvernensis (CROIZET et JOBERT). Now the locality is ranged to the 15th
zone according to MEIN (1975). LorTET and CHANTRE (1879) described the species
from other ten localities, mostly from the vicinity of Lyon. Toura (1911) found some
remains on the locality Rakos near Budapest and in the vicinity of Arad (Belveder
gravels and sands). ATHANASIU (1909), (ex TouLa 1911) described finds from South
Moldavia together with Anancus arvernensis from the Upper Pliocene. In our
country the species is known from Hajnacka (Lower Villafranchian-Pliocene)
(FEJFAR 1964). Schmidt found it in the Middle Villafranchian at Strekov in South
Slovakia. In Germany the species occurred in the Upper Pliocene at Wolfersheim, in
Russia it was described by PAvLova (1894) from the locality Pescany in the vicinity
of villages Gmerinka and Jaroshenka (perhaps Pliocene), and from other localities.
ToBIEN (1975) depicted a molar from an unknown level in the province Shansi in
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China. The find in France may belong among oldest. LORTET at CHANTRE (1879)
described a find from the locality Soblay (Ain) in France. Itis ranged to the Vallesian
— Lower Pliocene. The tooth is deposited in the Museum of natural history in Basel
(a cast). See text table 16.

Anancus arvernensis (CROIZET et JOBERT, 1828)
Fig. 16, 17, Pl. XVI—XX

1877 M. arvernensis CROIZET at JOBERT — M. VACEK: Uber Osterreichische Mastodonten etc., p.
33—39, Tab. 7, fig. 2, 3.

1879 Mastodon dissimilis, JOURDAN — LORTET et E. CHANTRE : Les mastodontes etc., p. 13, (13—19),
tab. 1—7.

1890 Mastodon arvernensis CROIZET et JOBERT — CH. DEPERET : Les animaux pliocénes de Rousillon, p.
61—67, tab. 5, fig. 1.

1891 Mastodon arvernensis — A. GAUDRY : Les mastodontes, p. 3, tab. 2, fig. 4.

1894 Mastodon arvernensis CROIZET et JOBERT — M. MAVLOW: Les mastodontes de la Russie etc., p.
21, tab. 2, fig. S.

1911 Mastodon arvernensis CROIZET et JOBERT — T. TOULA : Uber Séugetierreste etc., p. 36, tab. 4, fig.
1a,b.

1917 Mastodon (Dibunodon) arvernense CROIZET et JOBERT — G. SCHLESINGER : Die Mastodonten
etc., p. 129, tab. 20, fig. 1—3.

1922 Mastodon (Dibunodon) arvernensis CROIZET et JOBERT — G. SCHLESINGER : Die Mastodonten der
Budapester Sammlungen etc., p. 61—76, tab. 10, fig. 4—7, tab. 11, fig. 2—8, tab. 12, fig. 1—4, tab.
13, fig. 1, 2.

1964 Mastodon arvernensis CROIZET et JOBERT, 1828 — O. FEJFAR: The Lower Villafranchian
Vertebrates from Hajnacka etc., p. 65—68, tab. 3, fig. 1—3.

1970 Anancus arvernensis (CROIZET et JOBERT, 1828) — Z. SCHMIDT, R. HALOUZKA : Nov4 fauna
vertebrat efc., p. 176, tab. 21.

1973 Anancus arvernensis CROIZET et JOBERT, 1828 — H. TOBIEN: The structure of Mastodon Molar
etc., p. 130, fig. 15, 17, 18.

1975 Anancus arvernensis (CROIZET et JOBERT, 1828) de Desnes (Jura) — M. BEDEN et M. CAMPY:
Nouvelles découvertes mastodontes etc., p. 78, tab. 1, fig. 1—D.

1976 Anancus arvernensis — H. TOBIEN: Zur paldontologischen Geschichte der Mastodonten etc., p.
183, fig. 32, 43.

1978 Anancus arvernensis (CROIZET et JOBERT, 1828) — H. TOBIEN : On the Evolution of Mastodonts
etc., p. 168, tab. 17, fig. 11a, b, 12, tab. 18, fig. 13

Lectotype: M'sin., described and depicted by Croizer and JOBERT 1828, p.
139—140, PI. 13, Fig. 1

Paratypes: Tens of isolated molars with fragments of upper and lower man-
dibules described and depicted by CroizeT and JoBERT 1828, p. 133—138, PI. 1, Fig.
1,4, Pl 2, Fig. 7 and by Osborn 1936, p. 632—633, Fig. 596 (denoted as cotypes).

Type locality: Perrier, Auvergne, France.

Type level: Lower Villafranchian, Upper Pliocene.

Material: M’dext. (locality : velké Bielice — sand-pit ; deposited in the Bojnice
Museum). A fragment of the lower mandibule with Mssin., Mzdext. (locality:
Vcelare-quarry, fissure filling in Wetterstein limestones).

Fragments of upper and lower teeth, fragment of tusks, basipodia and finger
segments (locality : Véeldre-quarry, fissure filling in limestones).
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The tooth is elongated (Fig. 16a, b, P1. XVI, Fig. 1, 2). Its front is wide, it is
narrowing backwards. The root part is broken off and the crown part is worn out. On
the chewing surface of the molar are 5 1/2 ridges. The first four ridges are abraded so
that dentin is largely exposed. On the palatinal side the first and the second halfridges
pretrite are abraded down to cingular knolls near the tooth crown base. A part of
enamel on the mesial margin towards the labial margin is broken off. The root is
partly preserved. The course of median sulcus cannot be traced on the first, second
and third ridges (lopes) because of intense abrasion. There are two longitudinal
grooves on the fourth and the fifth ridges. The last sixth ridge consists of four cusps.
Two of them are separated by horizontal grooves and the other two by a transversal
groove. Enamel on walls of distal slopes of half-ridges of posttrite and on bottoms of
synclines show tiny irregular knolls, pits and grooves. They are distinct on the 1st and
2nd synclines in the bucal part of the tooth, and less distinct on the distal area of ridge

Fig. 16 Anancus arvernensis (CROIZET et JOBERT), M?*dext., a view of a — occlusion surface, b — bucal
surface of the tooth crown. Locality Velké Bielice.
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Dimensions /mm/
Table 13

length max.] widtn max.| 1/w
186,7 89,3 2,09

ridge number 2 3 4 5 6

width of ridges| 83,7 | 88,3 | 84,6 | 81,5 | 65,4 | 45,2

on postrite 28,2 | 37,0 | 44,8 | 45,8 | 49,3 | 36,7

<
on pretrite 25,2 | 21,8 | 32,7 | 44,8 | 52,7 | 41,3

slopes. Enamel is rough on posttrite at the ends of synclines. It is best seen on
posttrite of the first syncline and on pretrite of the first, second and third synclines.
The tooth is most abraded in the frontal pretrite part. There the abrasion surpasses
the cingular thickening on the first syncline. The valleys are closed with frontal and
back crescentoids.

Thin cement coat is preserved on the bottoms of the fourth and fifth synclines.

Thickness of tooth enamel is variable in different parts of the tooth crown. It
ranges from 6,1 to 7,3 mm.

Material: Mssin. with a fragment of the mandibule ; M,dext. os dentale in cavity,
more tooth fragments. Locality: V¢eldre — quarry.

An incomplete Mssin. is preserved in situ in a fragment of the distal branch of the
left mandibule (Fig. 17a, b, P1. XVII, Fig. 1, 2). The mesial part of the tooth with the
first two ridges is broken off. Fragments of the root are in the lower mandibule. The
crown base is elongated (in ground-plan). The lingual line is slightly convex, the
bucal line is concave. It is a bunodont type of tooth. Pretrite is distally shifted in
relation to posttrite so half-ridges get alternant position and the valleys get closed.
LEHMAN (1950, p. 215) and FEJFAR (1964, p. 66) found out that the tooth crown was
enlarging during its evolution. The mandibule did not enlarge. The occlusion surface
of the crown got prolonged and narrowed. All ridges are intensely abraded ; the last
crest of talonid has only smoothed enamel. Pretrite half-ridges are more abraded.
The backward shift of halfridges is less conspicuous. The last ridge of talonid shows
no signs of shift. Mesial walls of individual ridges are steep, almost vertical ; their
distal walls dip diagonally downwards and backwards. Owing to alternant half-ridges
the median sulcus is not seen, the last ridge of talonid divides it into two almost equal
parts terminated with a rounded crest. Individual semi-synclines are narrow with
steep walls. Bottoms of synclines among ridges and cusps are coated with cement as
well as the crown base and especially its distal part. Thickness of enamel ranges from
6.0 to 7.0 mm.
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Fig. 17 Anancus arvernensis (CROIZET et JOBERT) Mjsin. View of a — occlusion surface, b — lingual
surface of tooth crown. Lokality : Véeldre — quarry.

M.dext. The tooth is in a block of terra rossa penetrated by sinter. Locality:
Véelire — quarry. No roots, no cutting. The tooth is inside the right mandibule
(Plate XVIIIL, Fig. 1, 2, P1. XIX, Fig. 1). The crown base seems oval. The tooth has
four complete ridges. The fourth ridge is followed by an incomplete knoll. The first
syncline is interrupted by the back crescentoid 1 and the frontal crescentoid 2. They
close it completely. The second syncline is interrupted by the second back crescen-
toid (per 2), situated distally from the main cusp of pretrite — hypoconid. The third
syncline is not interrupted but its course is pointed. Half synclines of pretrite are
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Dimensions /mm/ :
Table 14

length max.|width max.| 1/w
160,0" 83,4 "

ridge number 3 4 2 6

width of ridge 83,4 82,5 73,8 56,6
eight of crown [ ¢y 61 62,2 60,8| 53,2

on postrite
elg ol crown
r gnﬂgretrite ?7,0 43,2 44,6 48,6

broader than of posttrite. Half-ridges of pretrite are shifted distally in relation to
half-ridges of posttrite. It is best seen on the second and third half-ridges. Mesial
walls of halfridge are steeper than distal. Each half-ridge has two cusps. The main
cusp is laterally distal from median sulcus. The adaxial cusp is close to median sulcus.
The whole tooth is covered with a layer of CaCO; crystals and I could not find
cement. The crystals are also in the inner tooth cavity — see P1. XIX, Fig. 1.

Fragment of Mssin. (Véelare — quarry) P1. XX, Fig. 1a, b. Preserved is the last
ridge of talonid with two cusps. Base of cusp on pretrite conelet is shifted mesially in
relation to the posttrite post. On the lingual surface of the tooth crown base a thin
cement coat is preserved. Cusps of talonid are abraded so the tooth must have
belonged to an old animal. The cusps are 57.0 mm high (from the crown base).

The last crest of Mdext. Locality V&eldre — quarry; Pl. XX, Fig. 2a, b. It was
a massive tooth. The last ridge consists of three massive rounded cusps. The main
cusp on posttrite is partly abraded. No cement is visible ; perhaps it dissolved in acid
at the release of fossil remains from the rock. Fragment of the left M»_3sin. Locality
Vcelare — quarry, P1 XIX, Fig. 2a, b, 3a, b. The first two ridges are preserved on the
chewing surface. The bucal part of the first half-ridge of pretrite is not preserved. The
main cusp on pretrite is tightly connected to the anterior crescentoid (acr. 1) in the
mesial part. The posterior crescentoid (pcr. 1) is damming the syncline. So it is on the
second half-ridge of pretrite — on hypoconid. Anterior crescentoid (acr. 2) is lingual
and mesial and posterior crescentoids (pcr. 2) are lingual and distal. Half ridges of
pretrite are distally shifted in relation to half-ridges of posttrite. Semi-syncline on the
lingual side has a sharply downcut bottom, less steep and sharp on the bucal side.
Width of the second ridge is 63.3". Tooth crown on the second half-ridge of pretrite
is 51.0%.

Material from Vceldre comprises further tooth fragments of this species of
mastodon. Interesting are fragments of quite small teeth of mastodons. They are
likely to represent the pre-natal (late embryonal) stage.
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“3 Anancus arvernensis 1 w
Hajnacka 250,0 85,0
G.Schlesinger,1922 189,0 78,0
Rédkoskeresztur | 215,07 98,0
0.Fe jfar,1964 Hajnadka 214,0 80,0
224 ,0 81,0
h.Beden,M.Campy, Desnes 210,0 82,0
1975 2730,0 87,0
P.Holec Vieldre 160,0 7| 83,4
M3 Anancus arvernensis 1 w
Z.Schmidt ,1970 | Strekov 194,0 90,0
P.Holec Vel .Bielice | 186,7 89,3

Table 15. Comparison of tooth dimensions of our finds to dimensions of Anancus arvernensis (CROIZET et
JOBERT) quoted by other authors. :

Remarks

In contrast to previous species, Anancus arvernensis belongs among bunodont
tetralophodont dibelodont brevirostrinous mastodons (B-4-2-b). So their D4, M1
and M2, denoted in odontology of mastodons as “intermediate molars”, (TOBIEN,
1973, p. 204) have four ridges ; the third molar may have five and more transversal
ridges. These mastodons have two tusks in the maxilla. Lower tusks disappeared and
the lower mandibule is cradleshaped like that of the present elephants. The species is
characterized by alternation of half-ridges on molars, mainly on M3. This phenome-
non is unknown on zygodont mastodons. They are characterized by open transversal
valleys (synclines) all over the width of the tooth crown. In the evolution line from
Gomphotherium angustidens through Tetralophodon longirostrits to Anancus
arvernensis the alternation of half-ridges proceeds from milk teeth to permanent
teeth (FEJFAR 1964). The typical form of Tetralophodon longirostris from the Lower
Pannonian shows a slight shift of half-ridges of D4 and M1 on intermediate forms (T.
longirostris — A. arvernensis). Alternation of half-ridges of D4, M1 and M2 from
the Middle and Upper Pannonian is regular; M3 is variable in this respect. The
typical form A. arvernensis from the end of the Pliocene shows complete alternation
of half-ridges on M3. The process is continuous, there are no sudden changes, so it is
impossible to put distinct lines among the individual species (cf. FEIFAR, 1964, p. 66).

Alternation of half-ridges on more advanced forms is explained by LEHMAN
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(1950) by the tendency of molars to elongate their crown without the enlargement of
mandibula and maxilla where the process took place. The teeth also have a cement
layer covering mostly the distal and the lateral parts of the crown. The cement layer is
more frequent among ridges — in synclines. According to FEFAR (1964) it was
damaged both mechanically and chemically according to acidity of food.

The progressive form of Anancus arvernensis may be distinguished from the
typical form according to the number of transversal ridges on M3. There are six of
them on the progressive form. The two forms are also differing in the thickness of the
cement coat on the crown enamel. So our find from Vé&eldre is regarded as the
progressive — terminal form and the form from Velké Bielice is regarded as older.
Its cement layer is thinner and the sixth ridge is small. FEJFAR (1964) ranges also
specimens from Hajnacka among progressive forms of Anancus arvernensis.

Anancus perimensis FALCONER et CAUTLEY, 1847 and Pentalophodon sivalensis
CAUTLEY, 1836 (cf. ATHANASIU, 1909, p. 426, and O. FEIFAR 1964, p- 66) from the
geographically distant Pliocene of India are very similar to our species in the
alternation of half-ridges and in the cement coat on the tooth crown. In accordance
with SCHLESINGER (1922) A. perimensis may be identic with A. avernensis whereas P.
sivalensis resembles more to the genus Elephas.

Paleogeographic and stratigraphic range

Anancus arvernensis was frequent in Europe and in Asia during the Pliocene and at
the beginning of the Quaternary time. LORTET et CHANTRE (1879) described plentiful
remains, especially teeth of animals from many French localities. The animals are
denoted as “Mastodon dissimilis”. Following are some of the localities : Villeneuve
at Dousure, Pompignan at Montpellier Bathernay, Mirabel, Vaucluse, a.0. Sands
containing remains of the mastodon are ranged to the Lower Pliocene — Messinian.
Now it is Upper Pliocene — Pontian. VACEK (1877) mentioned the locality Bribir in
Croatia where they found remains of A. arvernensis in lignite. Toura (1911)
described it from the lignite formation at Illyefalva in Hungary (Szent-Kiraly).
SCHLESINGER (1922) mentioned the locality Miihlbach at Massian (Niederdsterreich)
of uncertain, perhaps Middle Pliocene age. PAvLovaA (1894) mentioned the locality
Cherson, depicted M? whose remains were also found in Besarabia.

In our country the species was described by FEjFAR (1964) from the Upper
Pliocene at Hajnacka and by ScHMIDT (1970) from the Lower Pleistocene of South
Slovakia — from Strekov (see text, pl. 21). DePERET (1890) mentioned a tusk of
Anancus arvernensis found at Perpignan in the Upper Pliocene — Astian. MEIN
(1975) ranged the finds from this locality to his 15th zone.

Remarks on paleoecology of mastodons

According to literature and data on our localities, mastodons lived most likely in
a humid forest environment with a rich vegetation. Mastodon remains were found in
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coal seams, lacustrine and fluvial sediments. The species Zygolophodon turicensis
from the locality Devinska Novd Ves — Sandberg shows distinct forest- and
hydrophilous characters. From this locality plentiful mammalian fauna was de-
scribed by THENIUS (1952) who characterized the environment as forest, littoral and
fluvial. On the same locality also Deinotherium and other thermophilous forest
genera like: Potamotherium, Amphicyon, Listriodon, Dorcatherium, Lagomeryx,
Anchitherium, Tapirus, Sivapithecus, a.o. lived. The following fauna lived on the
locality Strekov with Anancus arvernensis: Archidiskodon, Dicerorhinus, Cervus
Alces Bison. According to ScHMIDT and HaLouzkA (1970) the biotope might have
been formed of a plant assemblage of humid swamp foliaceous forests with rich
vegetation or of swamp meadows for the species Anancus, Mammut, Archidisko-
don, and partly for Dicerorhinus. Other species were more frequent in the
environment of discontinuous forest areas with vegetation of warm steppe-forests
and mainly of foliaceous or mixed forests of the moderate climatic zone, frequently
humid.

Big terrestrial mammals like elephants are more endangered by warming than
cooling (VESELOVSKY 1977) because of the relation of the great body volume to its
surface. The present African elephant Loxodonta africana lives in bush and steppes
with few trees. Its main food is grass. The cooling of its body is provided by large ears
and by looking for shade. Indian elephants (Elephas maximus) living in jungle
environment like mastodons, have smaller ears, perhaps because in the shadowy
jungle the body can cool well alone. Mastodons were smaller than present elephants ;
they lived in woods at flowing or stable waters and ate most likely plant shoots,
sprouts of shrubs and trees. Their ears were perhaps small because they were not
endangered by overwarming in that environment. There was a forest retreat at the
end of the Pliocene and at the beginning of the Pleistocene. Mastodons partly
adapted to the changed living conditions, the structure of teeth of bunodont
mastodons changed a little but according to my opinion they still kept to the forest
environment as proved by Anancus arvernensis found in Véelare. In fact, there also
was typical forest-and jungle fauna — Tapirus, Macaca, ?Sciropetaurista,
Ophisaurus.

Although it is proved that mastodons, especially Zygolophodon turicensis, were
forest animals, we must admit that with respect to the vast area which they lived in
they could not be restricted to one biotope. Mainly terminal types of mastodons
Anancus arvernensis, Mammut borsoni and its relative from the American continent
— Mammut americanus might also had lived in steppe-forest, partly arid environmet
and under colder climatic conditions (in contrast to Deinotheria) because they lasted
up to the Pleistocene, and M. americanus even to the Holocene.

Biostratigraphical conclusions

Devinska Nova Ves — Sandberg (Theben Neudorf) is the oldest studied locality of
the remains of mastodon Zygolophodon turicensis (SCHINZ). The Miocene — Upper
Padenian — age of the locality is documented by many avertebrate and vertebrate

46



= Vielare
> 4 + Strekov &
o 'l#v'l"'l"bllll"l
i Rumanian -
zZ 2 w
8]
o - <
- : - c
o Dacian b
i o | e, | iy o, ). | o iy i iy o, i i
. 5 @
ontian < ot
P . S V. Bielice
w .M =
. o o
Panneonian - _
e ! < o
: % S e
H [} L
w |Sarmatian ; T R Miteu Tav
& Novaky
-
o Kosow. %] o o (o}
c Devinska N.Ves
o L= | < (Neudort)
c |Wielic. i
K- "
- <
@ Mo rav. = E
o 24 e
M I
Karpa thian a =
g 8
: - a
O ttnangian iy E
N o
&)
U [ ==
E ggenburg. ]
(=]
—_— e e — e e o — ——
5| «
: £ o =,
O w o it £
0 o v @
Pl o O
g w e w Pt
o © o < B =4
o [

Table 16 Evolution of European mastodons, stratigraphic range of their occurrence and stratigraphic
position of fossiliferous beds localities.
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fossils. Most typical mammals are represented by Anchitherium aurelianense
(Cuv.), Palacomeryx eminens H. V. MEYER, Dicroceros elegans LART, a.o. (cf.
THENIUS 1952, p. 27—28). It corresponds to the sixth biozone of Mein (1975 ; see
Table 16).

No attending fauna was found at the localities Novdky and Mikulov. The
sediments can only be ranged to the Middle-Upper Miocene according to finds of
Zygolophodon turicensis (SCHINZ). TAKAC (1970) basing on flora at the locality
Noviky, came to similar conclusion.

On the locality Velké Bielice teeth of mastodons Mammut borsoni (HAYs) and
Anancus arvernensis (CROIZET et JOBERT) were found. These species are most
frequent in the Pliocene. I think they are not the terminal progressive forms but their
predecessors, because they have no cement layer on their teeth, only Anancus
arvernensis shows some cement in the last synclines of the tooth crown. I range the
locality to the Lower Pliocene.

The Middle-Upper Villafranchian age of sediments at Strekov was determined by
ScumipT and HAaLouzkA (1970) according to larger mammals. It is also proved by
progressive forms of mastodons Mammut borsoni and Anancus arvernensis. Strekov
is the oldest paleontologically evidenced Quaternary locality in Slovakia.

On the locality Véeldre — quarry the progressive form of mastodon Anancus
arvernensis (CROIZET et JOBERT) with well developed cement coat on its tooth crown
occurs together with interesting forest — and jungle fauna. It is represented by
species of the genera Tapirus, Macaca, Ophisaurus a.o., indicative of the Pliocene/
Pleistocene boundary. I think it is Upper Villafranchian or younger fauna. It is coeval
with or younger than the fauna from Strekov (tab. 16).
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P. Holec

Nilezy zvyskov mastodontov (Proboscidea, Mammalia)
v neogénnych a kvartérnych sedimentoch Slovenska

Resumé anglického textu

Zuby mastodontov najdené v oblasti Zapadnych Karpat patria k zygodontnému aj bunodontnému typu.
Okrem toho si trilofodontné aj tetralofodontné, to znamena, Ze ich prostredné molare (“intermediate
molars”) D4, M1 a M2 maju tri prieéne hrebene, resp. u tetralofodontov s styri. Posledny treti molar
vrchny i spodny (M3) ma u trilofodontov §tyri, u vyvojove pokrocilejsich az pat prie¢nych hrebefiov, zatial
o u tetralofodonov ma pit, Sest, dokonca az sedem hrebeiov. V starsich pracach sa v zmysle CUVIERA
(1817) povazuje za talon, resp. za talonid netplne vyvinuty posledny hrebefi. V novsich pracach najma
TOBIEN (1973, 1975) povaZuje za talén u vrchnych, resp. talonid u spodnych zubov celi distalnu East zuba
za prvymi dvoma hrebefimi. Na tychto prvych hrebefioch rozoznava protokon, hypokon, parakon
a metakon, resp. u spodnych zubov protokonid, hypokonid, metakonid a entokonid. Talon (talonid), teda
ostatné za nimi idiice hrebene na zube s1 viac-menej vernou kopiou prvych dvoch hrebefiov.

U zygodontnych zubov st hrebene prebiehajice po Sirke zubnej korunky ostré s hladkymi stenami
a lezia v jednej linii. Priecne tdolia — synklinaly, oddelujiice priecne hrebene, si otvorené, len
v niektorych pripadoch st vyvinuté predné a zadné hrebienky tiahniice sa od vrcholu hlavného hrebena
smerom dolu. Naproti tomu u bunodontného typu zuba je korunka tvorend jednotlivymi, pomerne
sirokokuzelovitymi hrbolmi, ktoré mozu staf v jednej linii, alebo u vyvojove pokrocilejich su polhrebene
navzijom posunuté, alternuji ce. U tohto typu zuba tdolia, ktoré oddeluji jednotlivé hrebene, nebyvaji
otvorené, ale v strede sii prehradené prednym alebo zadnym hrebienkom (anterior, posterior crescen-
toid = conulus) alebo priamo alternujicim polhrebenom.

Od predného okraja k zadnému okraju zuba sa priblizne v strednej Casti tiahne medianny sulcus —
tenky zdrez deliaci hrebene na polhrebene. Simernost polhrebefiov u zygodontného zuba je vyraznejsia
ako u bunodontného typu. Vnitornd alebo palatindlna &ast Zuvacej plochy vrchného zuba sa nazyva
pretrit alebo pretritova cast (entoloph), vonkajsia ¢ast sa nazyva postrit, postritova Cast (ectoloph).
Vnitorna polovica Zuvacej plochy spodného zuba je oznacovana ako postrit (entolophid), vonka jSia cast
ako pretrit (ectolophid). Pretritova Easf vrchného i spodného zuba byva viac obrisena zuvanim ako
postritova ¢ast.

Vrchné zuby od spodnych sa lidia tym, Ze si obvykle Sirsie a ich mesialny (predny) a distalny (zadny)
okraj zviera takmer pravy uhol s lingualnym (okraj smerom k jazyku) a bukalnym (licnym) okrajom.
Obrys bazy zubnej korunky je takmer obdlZnikovy. Spodné zuby byvaji uzsie a obrys zubnej korunky je
mierne kosodtvorcovy. Okrem toho prieéne hrebene a idolia u vrchnych zubov sii takmer kolmé na
sagitdlnu os zuba, zatial &o u spodnych zubov pretinaji sagitdlnu os zuba Sikmo.

Predkovia zygodontnych aj bunodontnych mastodontov Zili v Afrike. Vyvinuli sa z okruhu rodu
Moeritherium, ktory 7il v strednom a vrchnom eocéne. Vo Fayumskej depresii (z oligocénu) boli ndjdené
zvy$ky dvoch rodov mastodontov — Phiomia, s nabehom k bunodontnym zubom a Palaeomastodon
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s nabehom k zygodontnému typu zubov (TOBIEN 1976, p. 156). V Eurdpe sa pred miocénom zvysiky
mastodontov nenali. AZ od egenburgu (“burdigal) ako pristahovalci z Afriky si znime dva druhy —
zygodontny typ predstavuje Zygolophodon turicensis (SCHINZ) a bunodontny Gomphotherium angusti-
dens (CUVIER). Oba druhy mali vyvinuté spodné aj vrchné kly. Vo vrchnom miocéne sa zo zygodont-
ného druhu vyvinul Mammut borsoni (HAYS), ktory vyhynul za&atkom kvartéru. Po&as vyvoja tychto
mastodontov je zretelna tendencia k zva¢Sovaniu tela a k redukcii spodnych klov. Z druhu Gomphothe-
rium angustidens (CUVIER) sa koncom stredného a zaciatkom vrchného miocénu vyvinuli dva rody. Bol to
rod Stegotetrabelodon, u ktorého dochddzalo k zmohutneniu spodnych klov, a rod Tetralophodon,
z ktorého sa cez prechodni formu vyvinul rod Anancus. V tejto linii dochadza k postupnej redukcii a7
uplnému vymiznutiu klov v spodnej Celusti u koncového druhu Anancus arvernensis (CROIZET et
JOBERT). Velmi charakteristické pre tento druh je aj striedanie polhrebefiov na stoli¢kach, najma na M3.
Ak sledujeme evoluény rad od Gomphotherium cez Tetralophodon k rodu Anancus mbZeme zistit, Ze
striedanie polhrebefiov postupuje od mlieénych zubov k trvalym. U typickej formy Tetralophodon
longirostris (KAUP) zo spodného panénu je badat nepatrny posuv polhrebefiov u D4 a M1. U prechod-
nych foriem T. longirostris k A. arvernensis zo stredného a vrchného panénu je striedanie polhrebefiov
u D4, M1 a M2 pravidelné, ale M3 je z tohto hladiska nestaly. Napokon u typickej formy A. arvernensis
z konca pliocénu je striedanie polhrebefiov dplne vyvinuté aj u M3. Tento postup je spojity, bez nahlych
prechodov, takze nie je mozné viest ostri hranicu medzi jednotlivymi druhmi a prechodnymi formami
(porovnaj FEJFAR, 1964, p. 66).

Explanations to Plates [—XX

PLL T
Fig. 1 Loc. Devinska N. Ves — Sandberg. General view from W. Photographed by Osvald.

Fig. 2 Loc. Strekov — sand-pit. Viewed from SE. Arrow-head marks position of fossiliferous bed
Photographed by autor.

PLII

Fig. 1 Loc. Strekov — sand-pit. Exposure of fossiliferous bed. Photographed by author.
Fig. 2 Detail of sandy formation. Dark bed at bottom is fossiliferous bed. Photographed by author.

P1. 111

Fig. 1 Locality Vcelare — quarry in Wetterstein limestones Western view of zero level with terra
rossa-filled fissure, with fossil vertebrate fauna. Photographed by author.

Fig. 2 Loc. Véeldre — quarry. Detail of cavern in limestones. Photographed by author.

PL IV

Fig. 1 Loc. Véelare — quarry. White spots between men and left of them are bones of larger mammals
(1977). Photographed by author.

Fig. 2 Loc. Véelare — quarry. Detail of bones in fissure walls. Photographed by author.

PLV

Fig. 1 Zygolophodon turicensis (SCHINZ), P*-M! in sandstone block with fauna of marine bivalves 1 —
view of occlusion surface, 2 — view of bucal surface of tooth. Loc. Devinska N. Ves — Sandberg Magn.
0.38x. Photographed by Osvald.

PL. VI

Zygolophodon turicensis (SCHINZ), fragment of Msdext. 1 — view of occlusion surface, 2 — view of bucal
surface of tooth crown. Loc. Novaky Mine Mier. Magn. 0.7x Photographed by Osvald.
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P1. VII
Zygolophodon turicensis (SCHINZ), fragment of MZsin. 1 — view of occlusion surface, 2 — view of lingual
surface of tooth crown. Loc. Noviky Mine Mier. Magn. 0.89x. Photographed by Osvald.

P1. VIII
Zygolophodon turicensis (SCHINZ), fragment of Mydext. 1 — view of occlusion surface, 2 — view of bucal
surface of tooth crown. Locality Mikulov — Cujan sand-pit. Magn. 1.1x. Photographed by Osvald.

PL IX

Zygolophodon turicensis (SCHINZ), Madext. 1 — view of occlusion surface, 2 — bucal surface of tooth
crown. Loc. Mikulov — Cujan sand-pit. Mgn. 0.95x. Photographed by Osvald.

PL X
Zygolophodon turicensis (SCHINZ), Madext. 1 — view of occlusion surface, 2 — view of lingual surface of
tooth crown. Loc. Mikulov — Cujan sand-pit. Mgn. 0.67x. Photographed by Osvald.

PL. XI
Mammut borsoni (HAYS), M?dext. 1 — view of occlusion surface, 2 — view of palatinal surface of tooth
crown. Loc. Velké Bielice — sand-pit. Magn. 0.96 x. Photographed by Osvald.

PL. XII

Mammut borsoni (HAYS). At left Msin., at right Mssin. 1 — view of occlusion surface, 2 — view of bucal
surface of tooth crown. Loc. Strekov — sand-pit. Photographed by author.

P1. XIII

Mammut borsoni (HAYS), M%sin., Masin. 1 — view of lingual surface, 2 — view of mesial surfaces of teeth.
Loc. Strekov — sand-pit. Photographed by author.

Pl XIV

Mammut borsoni (HAYS), Msin. 1 — view of occlusion surface, 2 — view of palatinal surface of tooth
crown (cast). Loc. Strekov — sand-pit. Photographed by Osvald. Magn. 0.66x.

PL. XV

Mammut borsoni (HAYS), Mssin., 1 — view of occlusion surface, 2 — view of bucal surface of tooth crown
(cas). Loc. Strekov — sand-pit. Magn. 0.55x. Photographed by Osvald.

Pl. XVI

Anancus arvernensis (CROIZET et JOBERT), M*dext. 1 — view of occlusion surface, 2 — view of bucal
surface of tooth crown. Locality Velké Bielice — sand-pit. Magn. 0.6 X. Photographed by Osvald.

PL. XVII

Anancus arvernensis (CROIZET et JOBERT), fragment of lower mandibule with incomplete Mssin. 1 —
view from above, 2 — view from lingual side. Loc. Véeldre — quarry. Magn. 0.3X. Photographed by
Osvald.

P1. XVIII

Anancus arvernensis (CROIZET et JOBERT), M?dext. in cavity of right mandibule. 1 — view from bucal
side, 2 — detail view without mesial part of tooth crown. Tooth crown and tooth cavity are covered with
calcite crystals. 1 — Magn. 0.27x, 2 — Magn. 0.4X. Photographed by Osvald.

32



Pl. XIX

Fig. 1 Anancus arvernensis (CROIZET et JOBERT), mesial part in cavity of mandibule. M,dext. Detail of
section of tooth enamel, and outer and inner calcite crystal coats. Loc. Véeldre — quarry. Magn. 0.95x.
Photographed by Osvald.

Fig. 2 Anancus arvernensis (CROIZET et JOBERT) fragment, of tooth crown. a — view of occlusion
surface, b — view of lateral surface of tooth crown. Loc. Véelire — quarry. Magn. 0.55x . Photographed
by Osvald.

Fig. 3 Anancus arvernensis (CROIZET et JOBERT), fragment of tooth crown, a — view of occlusion

surface, b — lateral surface of tooth crown. Loc. Véeldre — quarry. Magn. 0.6x. Photographed by
Osvald.

PL. XX

Fig. 1 Anancus arvernensis (CROIZET et JOBERT); fragment of M;sin. — last crest of talonid with two

conelets ; a — view of occlusion surface, b — view of distal surface. Loc. Véeldre —quarry. Photographed
by Osvald.

Fig. 2 Anancus arvernensis (CROIZET et JOBERT); fragment of distal part of talon of M*dext. a— view of

occlusion surface, b — view of distal surface. Loc. Véeldre — quarry. Magn. 0.56 x. Photographed by
Osvald.
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Zipadné Karpaty, sér. paleontolégia, 10, P.55—73, Geologicky Ustav Dionyza Stira,
Bratislava, 1985

Mairia Kochanovi

Middle Triassic Bivalvia from Area of Gemerska Horka
in Slovak Karst (West Carpathians)

4 text-figs, 7 Pls. (XXVIII—XXXIX), Slovak summary

Abstract. The paper deals with the problem of stratigraphic position of lumachelle limestones situated
amidst Nddaska limestones of the Silica nappe in the Slovak Karst in the area of the village Gemerska
Horka. The problem could not be solved in spite of numerous conodonts and bivalves in the limestones
and dasycladaceans in their basement. Macrofauna was represented mostly by bivalves.

Introduction

The studied bivalves originate from the area of Horka from its southern slopes, and
from the valley in the area of B. M. 292. Geographically the area belongs to the
Slovak Karst and is situated NW of the village Gemerskd Horka.

Fossils were found there for the first time by BYSTRICKY during mapping. The
information was published in ““Slovensky kras” (1964). Light-coloured Upper
Anisian limestones contained ““‘a species resemblant to Veldidenella dieneri Alma”,
and dark-grey bedded limestones from B. M. 306 (=292 in new topographic basis)
contained the species Daonella tyrolensis Mosisovics. Biostratigraphic researches
of this area revealed further localities of lumachelle limestones containing a rich
paleontologic material, described and pictured in this paper.
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The studied area was visited by participants of the working meeting in Bratislava
1980 within the International correlation programme (IGCP — Project 4 : Triassic
of the Tethys Realm ; BysTRICKY and KoCcHANOVA 1980, pp. 22—25).

Geological situation

The area belongs geologically to the southern limb of the Koniart geosyncline as
a part of the Silica nappe. The structure of the large karren field in the studied area
comprises three lithostratigraphic units, namely 1. Steinalm limestones, 2. “atypical
Schreyeralm limestones”, 3. pseudo-Reifling limestones (Bystricky 1980, manus-
cript map 1 : 2000).

The Steinalm limestones are light coloured, massive, with sporadical lumachelle
layers. Fossils are mostly represented by dasycladaceans, of which the following
species are quoted by BysTricKY (1980): Physoporella pauciforata GUMB. v.
pauciforata, PH. varicans P1a, Oligoporella pilosaPia v. intussannulataand O. pilosa
P1a cf. varicans. On the basis of these fossils BYSTRICKY ranges the limestones to the
Pelsonian — Lower Illyrian. Bivalves are represented by the species Veldidenella
dieneri ALMA, Camptonectes (Annulinectes) subconcentricus (KitTL) and C. (A.)
delorenzoi (WILCKENS), stratigraphically ranged to the Anisian and the Ladinian.

“Atypical Schreyeralm” limestones (BYSTRICKY 1964) correspond according to
Kovdcs (who visited the area) to the lithostratigraphic unit of the Nddaska
limestones which KovaAcs (1979) determined as an intermediate lithofacies between
the Schreyeralm and Reifling limestones. They are bedded, partly nodular limes-
tones of brownish, grey and violet-red colours in the Gemer-Turia karst. On the
basis of conodonts it is ranged to the Pelsonian-Cordevolian. In the studied area they
are also in the form of dark-grey micrite limestones with irregular layers of red
limestones. The underlying Steinalm limestones are connected with the former by
a continuous transition. They contain sporadical Anisian dasycladaceans.

The boundary with the overlying pseudo-Reifling limestones (in which no fossils
are known at present) whose bedding is wipped out owing to karstification, is
problematic.

Localities and fauna

Distribution of localities in the lumachelle limestones of the studied area i1s shown in
Fig. 1 and 2.
Locality LB-1: about 360 m SSW of Horka in Steinalm limestones.
? Daonella (Daonella) sp.
Locality LB-2 : about 106 m NE of the locality LB-1 in Steinalm limestones (original
locality of BYSTRICKY, 1964).
a) Veldidenella dieneri ALMA, 1926 ; Camptonectes (Annulinectes) delorenzoi
(WILCKENS, 1909).
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b) Camptonectes (Annulinectes) subconcentricus (KITTL, 1903).
Locality LB-3: about 122 m SW of Horka in ? Nadaska limestones.
Daonella (Daonella) pichleri (Mossisovics, 1874), Daonella (Daonella) cf.
pauli KirTL, 1912.
Locality LB-4: about 40 m NE of the locality LB-2 in Steinalm limestones.

v

B
.L. S/L.B 10
LB7

Fig. 1 Sketch map of localities in the area NW of the village Gemerskd Horka on the Koniart plateau in
the Slovak Karst. (Compiled by BYSTRICKY 1 : 2000, modified and completed by the author).

57



a) Daonella (Daonella) sp. 1, ? Posidonia sp.,
b) from fissure filling: Veldidenella dieneri ALMA, 1926 ; Daonella (Daonella) cf.

lommeli (WISSMANN, 1841).
Locality LB-5: about 24 M W of the locality LB-10 in Nadaska limestones.

1|[|||111

Fig. 2 Geological sketch of the area NW of the village Gemerskd Horka on the Koniart plateau in the
Slovak Karst with localities of bivalves. (Modified on the basis of manuscript geological map compiled by

BYSTRICKY 1980 in scale 1 : 2000).
1 — Steinalm limestones ; 2 — Nadagka limestones ; 3 — red limestones amidst the Nddaska limestones ; 4

— pseudo-Reifling limestones.
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a) Daonella (Daonella) cf. indica BITTNER, 1899, Daonella (Daonella) ex gr.
tyrolensis Mousisovics, 1874.

b) Daonella (Daonella) cf. lommeli (WissMANN, 1841)

¢) Daonella (Daonella) sp., ? Posidonia sp., Camptonectes (Annulinectes) cf.
delorenzoi (WILCKENS, 1909).

Locality LB-6: about 40 m S of the locality LB-5 in Nadaska limestones.
Daonella (Daonella) pichleri Mossisovics, 1874, Camptonectes (An-
nulinectes) sp.

Locality LB-7: about 10 m W of the locality LB-5 in Nadaska limestones.

? Daonella (Daonella) sp.

Locality LB-8: about 22 m N of Horka in Nadaska limestones.

a) Daonella (Daonella) pichleri Mossisovics, 1874, Daonella (Daonella) cf.
tyrolensis MoJsisovics, 1874.
b) Veldidenella dieneri ALMA, 1926.

Locality LB-9: about 100 m NW of the locality LB-10 in Nadaska limestones.
Daonella (Daonella) cf. lommeli (WisSMANN, 1841), Posidonia sp.

Locality LB-10: about 72 m NW of Horka in Nadaska limestones.

a) Daonella (Daonella) pichleri Mossisovics, 1874.
b) Daonella (Daonella) cf. bulogensis KiTTL, 1904, Daonella (Daonella) cf.
tyrolensis Mossisovics, 1874, Camptonectes (Annulinectes) sp.
¢) Daonella (Daonella) cf. lommeli (WissMANN, 1841)
LB-10 furrow:
a) Daonella (Daonella) pichleri Mossisovics, 1874.
b) Daonella (Daonella) indica BITTNER, 1899, Daonella (Daonella) cf. tyrolensis
Mojsisovics, 1874, Daonella (Daonella) ex gr. tyrolensis Mossisovics, 1874.
Locality LB-11: about 10 m E of Horka in Nddaska limestones.
a) Daonella (Daonella) sp.
b) Daonella (Daonella) cf. pichleri Mossisovics, 1874.
¢) Veldidenella dieneri ALMA, 1926.
Locality LB-12: about 10 m W of Horka in Nadaska limestones.
Veldidenella dieneri ALMA, 1926.

Locality LB-13: about 92 m SE of Horka in ? Nddaska limestones.

Daonella (Daonella) pichleri Mossisovics, 1874, Daonella (Daonella) cf.
noduligera BITTNER, 1895, Camptonectes (Annulinectes) sp.

Locality LB-14: about 32 m E of the locality LB-16, fissure filling in Nadaska

limestones:

Daonella (Daonella) cf. bassanii DE LORENZO, 1894,

Locality LB-16: about 68 m NE of the locality LB-13 in Nddaska limestones.
Daonella (Daonella) cf. lommeli (WisSMANN, 1841).

Locality DT: about 32 m SE of B. M. 292 (=B. M. 306, original locality of

BYSTRICKY, 1964).

Daonella (Daonella) tyrolensis Moisisovics, 1874, Daonella (Daonella) indi-
ca BITTNER, 1899, Daonella (Daonella) cf. tyrolensis Mojsisovics, 1874.

Locality DT-1a: about 8 m NW of the locality DT in Nadaska limestones.

Daonella (Daonella) indica BITTNER, 1899, Daonella (Daonella) tyrolensis
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Morsisovics, 1874, Daonella (Daonella) ex gr. tyrolensis Moisisovics, 1874.

Locality DT-1: about 42 m NW of the locality LB-9 in Nddaska limestones.
Daonella (Daonella) indica BITTNER, 1899.

Locality DT-2: about 16 m SW of the locality LB-9 in Nddaska limestones.
Daonella (Daonella) cf. tyrolensis Moisisovics, 1874.

Locality DT-3: about 14 m SW of locality DT-2 in Nddaska limestones.
Daonella (Daonella) indica BITTNER, 1899, Daonella (Daonella) pichleri
Mossisovics, 1874, Daonella (Daonella) cf. tyrolensis Mosisovics, 1874.

Locality DT-4: about 6 m W of the locality DT-2 in Nadaska limestones.
Daonella (Daonella) cf. tyrolensis Mossisovics, 1874.

Locality L-5: about 24 m W of the locality DT-3 in Nadaska limestones.

a) Daonella (Daonella) pichleri Mossisovics, 1874.
b) Daonella (Daonella) cf. tyrolensis Mojsisovics, 1874.
c) Daonella (Daonella) sp. 1, Camptonectes (Annulinectes) sp.

Locality AL: about 50 m SW of the locality LB-14 in Steinalm limestones.
Daonella (Daonella) cf. lommeli (WISSMANN, 1841).

Locality D: about 10 m SW of the locality DT in Nédaska limestones.

a) Daonella (Daonella) bulogensis KiTTL, 1904
b) Daonella (Daonella) cf. lommeli (WISSMANN, 1841)
c) Veldidenella dieneri ALMA, 1926

Daonella (D) cf. tyrolensis
u\iu) Daonella (D) indica
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Fig. 3 Furrow LB-10
1 — grayish red Nddaska limestones ; 2 — lumachelle limestones with bivalves and conodonts ; 3 — gray
micritic Nddaska limestones.
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Furrow D:
a) Daonella (Daonella) bulogensis KitTL, 1904
b) Daonella (Daonella) lommeli (WisSMANN, 1841).
Locality LB-5a: about 26 m SW of B. M. 292 in Steinalm limestones.
Daonella (Daonella) sp.
Locality A : about 4 m NW of the locality DT-1a in Nddaska limestones.
Parallelodon sp.
Protrachyceras sp.

Systematic part

The bivalvian macrofauna from the lumachelle limestones is represented by mostly
incomplete valves, fragments and impressions. It is because the shells were broken
prior to deposition and it was scarcely possible to get complete specimens from
overfilled lumachelles. The material is unsorted, consisting of juvenile, young and
adult specimens.

Daonella (D.) lommeli

Fig. 4 Furrow D
1 — grayish red Nadaska limestones ; 2 — light coloured limestones ; 3 — pink compact limestones ; 4 —
light coloured lumachelle limestones with bivalves.
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Parallelodontidae DavLL, 1898

Parallelodon MEEK et WORTHEN, 1866
Type species: Macrodon rugosus BUCKMANN, 1845. Middle Jurassic — England.

Parallelodon sp.

Material: Incomplete moulds of 7 valves, fragments and impressions from
Nadaska limestones.

Remarks: The specimens resemble the species Parallelodon esinensis STOPPANI,
only their valves are narrowed on the anterior margin, widened in the posterior part,
and sinusoid-depressed in the middle part. The surface is concentrically rugose.

Occurrence. Locality A.

Posidoniidae Frecu, 1909

Posidonia BRONN, 1828
Type species: Posidonia becheri BRONN, 1828. Lower Carboniferous — Germany.

Posidonia sp.
P1. XXII1, Fig. 3

Material: 9 incomplete moulds and fragments from lumachelle limestones
amidst Steinalm and Nadaska limestones.

Remarks: According to the shape of valves with more or less preserved
concentric sculpture the specimens belong to Posidonia sp. More exact determina-
tion — due to their bad preservation is impossible.

Occurrence: Locality LB-4, LB-5, LB-9

Daonella Mossisovics, 1874

Type species: Halobia lommeli WissMANN, 1841. Middle Triassic (Ladinian) —
Austria.

Daonellas. s.

Type species: Daonella (Daonella) lommeli (WissMANN, 1841). Middle Triassic
(Ladinian) — Austria.

Daonella (Daonella) cf. bassanii DE LORENZO, 1894
Pl. XXVII, Fig. 4

1894 Daonella Bassanii — G. DE LORENZO, p. 43 (non vidi) (fide P. DE CAPOA BONARDI)

1896 Halobia Bassanii m. — G. DE LORENZO, p. 25—26, P1. 19, Fig. 1—6

1970 Daonella (Daonella) bassanii DE LOR.—P. DE CAPOA BONARDI, p. 44—46, P1. 7, Fig. 1—9 (cum
syn.).
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Material: Incomplete moulds of one left and two right valves, fragments and
impressions from lumachelle limestones from the fissure filling in Nadaska limes-
tones.

Dimensions: Right valve: Height = 39 mm, Length = 56 mm; Left valve:
Height = 19 mm, Length = 26 mm.

Remarks: Diagonal elongated valves with slightly projecting beak near the
anterior margin show sculpture from flat radial ribs, separated by narrow intercostal
grooves. Their anterior part is broader, undivided, in the central part some ribs are
divided in two, the ribs in the posterior part are fading out. The smaller specimen
shows concentrical rugosity in the anterior and central parts. The rugosity crosses the
radial ribs. The specimens mostly resemble to the quoted figures by De Capoa
Bonardi.

Occurrence: Ladinian — South Appennines (Lagonegro). Locality LB-14.

Daonella (Daonella) bulogensis KirTL, 1904
PI. XXIIL, Fig. 5; Pl. XXIV, Fig. 1—4; Pl. XXV, Fig. 6

1904 Daonella n. f. — E. KITT1, p. 733.
1912 Daonella bulogensis n. f. — E. KITTL, p. 43—44, PI. 3, Fig. 5—10.

Material: Moulds of about 40, mostly incomplete specimens from lumachelle
limestones amidst Nddaska limestones.

Remarks: Valves of medium size about 37 mm high, are incomplete or covered
with rock, so their dimensions cannot be determined exactly. Their characteristic
sculpture consists of radial ribs, first wide and convex then divided in three, seldom in
two equal secondaries. At hinge margins, especially the posterior one the ribs are
thinner or absent, so there is a smooth triangular field. In this feature they differ from
specimens ranged to Daonella (Daonella) tyrolensis Mossisovics, although their
general morphology is similar.

Occurrence: Ladinian — Dinarides and Northern Alps. Localities D and LB-10

(cf.).

Daonella (Daonella) indica BITTNER, 1899
PL. XXV, Fig. 1,5

1899 Daonella indica nov. spec. — A. BITTNER, p. 39—41, PI. 7, Fig. 4—11.
1980 Daonella indica BITTNER — B. CAFIERO et P. DE CAPOA BONARDI, p. 186—188, PI. 2, Fig. 1—8
(cum syn.).

Material: About 100 incomplete moulds, fragments and impressions from
lumachelle limestones amidst Nddaska limestones.
Dimensions: Right valve: Height = 39 mm, Length = 51 mm; Height =
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= 46 mm, Length=52mm; Height=57 mm, Length=?; Left valve:
Height = 53 mm, Length = 57 mm.

Remarks: The valves are semicircular, longer than high. A small beak slightly
protruding beyond the straight long hinge line is situated nearer to the anterior
margin. The sculpture consists of thin, dense radial ribs, mostly bi — occasionally
tripartial. They extend to both hinge margins, only near the anterior one they are
broader and undivided. DE CAPoA BoNARDI (1.c.), basing upon his own, as well as
KirrLe's (1912) and KuTassy's (1930) information about the similarity of the species
Daonella (Daonella) indica and Daonella (Daonella) tyrolensis does not exclude the
possibility, that they may be synonyms, characterized by considerable variability,
particularly as regards sculpture.

The material at our disposal shows that both species occur frequently on the same
localities and we can prove their similarity and variability in sculpture. Sometimes it
is really difficult to range some specimens to the right species. But some of them show
distinct differences in sculpture. For the time being the specimens with sculpture
consisting from radial, narrow, dense bipartial ribs are ranged to the species
Daonella (D.) indica.

Occurrence: Ladinian — Lower Carnian: Himalaya, South China, Indochina,
Japan, New Zealand, Northern Alps, Hungary, Romania, Yugoslavia, Turkey.
Locality LB-10, DT, DT-1, DT-1a, DT-3 and LB-5 (cf.).

Daonella (Daonella) lommeli (WissMANN, 1841)
P1. XXI, Fig. 1—6; P1. XXII, Fig. 3—4

1841 Halobia Lommeli WISSMANN — H. L. WISSMANN in G. V. MUNSTER, p. 22—23, PI. 16, Fig. 11

1970 Daonella (Daonella) lommeli (WissM.) — P. DE CAPOA BONARDI, p. 46—49, P1. 5, Fig. 1—18,
text. fig. 3 (cum syn.)

1974 Daonella lommeli (W1sSMANN) — B. GRUBER, p. 283—285, text. fig. 2a, b.

Material: About 50 incomplete specimens and fragments from lumachelle
limestones amidst the Nadagka limestones, and from Steinalm limestones from the
fissure filling.

Remarks: Valves are flat, their head-like umbo projects above the straight, long
hinge line. At the posterior hinge margin is a sunken triangular area. Characteristic is
mainly the sculpture of surface and we base on it the description also of some
incomplete specimens, or of their fragments, denoted as Daonella (D.) cf. lommeli.
The sculpture consists of radial ribs arranged in bundles consisting of 8—12 ribs
separated by narrow and distinct primary grooves. In the umbonal region the ribs are
subdivided in two and toward the lower margin in further approximately equal ribs.

Occurreice: Ladinian (Longobardian) — Northern and Southern Alps, South
Appennines, Yugoslavia, Greece, Hungary, Romania, Bulgaria, Spain, Baleares,
Himalaya and Indonesia. There is only one known Anisian species in Turkey
(ZANINETTI et DAGER, 1978). Locality D, LB-4 (cf.), LB-5 (cf.), LB-9 (cf.), LB-10
(cf.), LB-16 (cf.) and AL (cf.).
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Daonella (Daonella) cf. noduligera BITTNER, 1895
Pl. XXIV, Fig. 5

1895 Daonella noduligera nov. spec. — A. BITTNER, p. 78—79, P1. 9, Fig. 24
1912 Daonella noduligera BITTN. — E. KITTL, p. 83, PI. 4, Fig. 9

Material: An incomplete left valve from lumachelle limestones amidst the
Naidaska limestones.

Dimensions: Height = 48 mm, Length = ?

Remarks: DE CApoA BONARDI (1980, p. 188) (with question-mark) ranges the
species into synonymy of the species Daonella (Daonella) pichleri MoJSISOVICS. As
regards the described specimen, it seems that there is some difference, because in the
valve dimensions the height dominantes, radial ribs are thicker and show traces of
nodes. Thus the described species differs from many specimens of Daonella (D.)
pichleri, together with which it occurs and resembles more to the above mentioned
Bittner’s species.

Occurrence: Ladinian — Southern Alps. Locality LB-13.

Daonella (Daonella) cf. pauli Krr1L, 1912

Pl. XXIV, Fig. 6
1912 Daonella Pauli (Mossisovics mscr.). KITTL n. f. — E. KITTL, p. 82, text.fig. 15, 16

Material: The mould of the right valve, whose umbo, the anterior and the hinge
margins are poorly preserved. The material comes from lumachelle limestones
amidst the Nddaska limestones.

Dimensions: Height = ? 24 mm, Length = 33 mm.

Remarks: The specimen resembles considerably to Daonella (D.) pichleri and
occurs at the same locality. It is less elongated, and the ribs are undivided, equal on
the whole surface. Since we have only one specimen, we cannot comment DE CAPOA
BONARDIS opinion about the species ranged to the synonymy of Daonella (D.)
pichleri. We range it preliminarily to the species determined by KITTLE, because it is
most resemblant to it.

Occurrence: Ladinian — Yugoslavia. Locality LB-3.

Daonella (Daonella) pichleri Moisisovics, 1874
Pl. XXII, Fig. 2; Pl. XXIII, Fig. 1, 4, 6—38; PI. XXVI, Fig. 4

1874 Daonella Pichleri GOMBEL sp. — E. MoJsisovics, p. 16, Pl. 2, Fig. 3 )
1980 Daonella pichleri MOssisovics — B. CAFIERO et P. DE CAPOA BONARDI, p. 188—189, P1. 1, Fig.
1—7 (cum syn.).

Material: About 150 specimens from lumachelle limestones amidst the Nadaska
limestones.

Dimensions: Height = 8 mm, Length = 13.5mm, Height = 13 mm,
Length = 25 mm, Height = 33 mm, Length = 49 mm.
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Remarks: Asymmetrical valves are elongated. Young specimens have more
diagonal, arcuate valves, narrow, anteriorly broadening backwards. Prosogyric
umbo is in the anterior third of the long straight hinge margin, so that the posterior
part is three times longer than the anterior. Sculpture is variable, especially in
thickness and number of radial ribs, covering the whole surface. They are more dense
in the anterior part than in the posterior, where they are separated by broader
interspaces. The ribs are simple, with one bipartite, intercalated with them at times.
Regular concentric wrinkles cause undulating of posterior ribs on younger speci-
mens.

As already mentioned, DE CAPOA BONARDI (l.c.) assumes that Daonella (D.) cf.
noduligera and Daonella (D.) cf. paulishould be regarded as synonyms to Daonella
(D.) pichleri. Our studied material shows that in their form and details of sculputre
the specimens differ from Daonella (D.) pichleri as well as from each other. We only
have one specimen of each species and so we cannot say unambiguously whether the
differences are accidental within the species variability or if they are permanent
characters to allow determination of various species or at least subspecies.

Occurrence: The Ladinian — Northern and Southern Alps, Bakony Mts.,
Dinarides, Dobrudja, Bulgaria ; the Upper Ladinian — Malaysia ; the Ladinian —
Lower Carnian — Yugoslavia. According to BECHSTADT et MOSTLER (1974) the
species might originate from the zones Avisianus and ? Reitzi in the Tirolian
Northern Limestone Alps. Localities LB-3, LB-6, LB-8, LB-10, LB-11 (cf.),
LB-13, L-5 and DT-3.

Daonella (Daonella) tyrolensis Mossisovics, 1874
Pl. XXV, Fig. 2—4, 6; P1. XXVI, Fig. 7

1874 Daonella tyrolensis E. v. Mossisovics — E. Mossisovics p. 14—15, P1. 1, Fig. 8, 10
1912 Daonella tyrolensis MoJs. — E. KITTL, p. 45—46, text. fig. 6, 7.

Material: About 30 incomplete specimens, many fragments and impressions in
lumachelle limestones amidst the Nadaska limestones.

Remarks: As mentioned above, the described specimens agree in general form
with those denoted as Daonella (D.) indica. They differ in sculpture which consists at
Daonella (D.) tyrolensis of thicker, predominantly tripartite ribs. The subdivision of
those ribs is not regular. In some specimens it appears simultaneously or at different
height from the umbo.

As far as redefinition of Daonella (D.) indica and tyrolensis on the basis of direct
comparison of BITTNER’S and MoJsisovics's originals is not solved, the species are
ranged to Daonella (D.) tyrolensis. Incomplete specimens may only be described
according to their structure which seems to be a transition from indica to tyrolensis,
and they are denoted as Daonella (D.) ex gr. tyrolensis.

Occurrence: Anisian — Ladinian — Southern Alps; the Ladinian — Dob-
rodgea and South Appennines. Localities DT, DT-1a, LB-5 (ex gr.), LB-8 (cf.),
LB-10 (cf., ex gr.), DT-2 (cf.), DT-4 (cf.), L-5 (cf.) and DT-3 (cf.).
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Daonella (Daonella) sp.
P1. XXII, Fig. 1

Material. Many moulds of mostly younger evolutionary stages and fragments
from lumachelle limestones amidst the Steinalm and Nadaska limestones.

Remarks: The radial sculpture of the Daonella type is the only criterion for the
determination of these specimens. Only generic range is determinable. With some
doubts also some other specimens are ranged to this genus, even only the form of
their valves corresponds to that of the mentioned genus, but the surface sculpture
consists only of concentric wrinkles.

Occurrence: Localities LB-1 (?), LB-5, LB-7 (?), LB-5a, LB-11.

Daonella (Daonella) sp. 1
PL. XXVII, Fig. 2

Material: Many moulds of incomplete single valves, fragments and impressions
from lumachelle limestones amidst the Steinalm and Nddaska limestones.

Remarks: The best preserved specimen, 16 mm high, 25 mm long is the right,
incomplete, elongated valve with long straight hinge margin. The umbo is slightly
excentric, protruding. Its part near the posterior hinge margin is somewhat de-
pressed. The surface is covered with radial ribs divided by a deep secondary and
shallow tertiary grooves in the same way as on Daonella (Daonella) fascicostata
RIEBER, only they are narrower. The umbilical area shows traces of concentric
wrinkles. Most valves preserved as moulds, have rather flattened ribs. In their
sculpture they differ from Daonella (D.) sturi BENECKE to which they resemble in
their outline. They do not agree with any of the known species but because of their
poor preservation they cannot be described as new species.

Occurrence: Localities LB-4 a L-5.

Veldidenella ALMA, 1926
Type species: Veldidenella dieneri ALMA, 1926. Middle Triassic — Austria.

Veldidenella dieneri ALMA, 1926
Pl XXIII, fig. 2; Pl. XXVI, Fig. 1; PI. XXVII, Fig. 1, 5

1926 Veldidenella Dienerisp. nov. — FR. H. ALMA, p. 119, P1. 10, Fig. 7.

Material: Many specimens from juvenile through young to adult, preserved
mostly as moulds from lumachelle limestones amidst the Steinalm and Nadaska
limestones.

Dimensions: Right valve: Height = 10,5 mm, Length = 16 mm; Height =
= 6.5 mm, Length = 9 mm; Height = 6.0 mm, Length = 13.5 mm.

Left valve: Height = 8.5 mm, Length = 17.0 mm; Height = 7.0 mm, Length =
= 15 mm.
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Remarks: Elongated valves are narrow in the anterior, broadened in the
posterior part and convex in their umbonal region. Posterior hinge line is more than
three times longer than the anterior one. The surface is ornamented by concentric
waves and fine dense radial ribs. The sculpture in the posterior area is radial, in the
rest of surface it is concentric. Young evolutionary stages are similar to those of
Daonella (D.) pichleri, so it is difficult to distinguish them.

Occurrence: Upper Anisian — Northern Alps. The authors LEIN and SIBLIK
(1978, p. 211) described from Southern Alps the species Daonella cf. dieneri ALMA
from the Upper Longobardian. Since ALMA does not mention Daonella dieneri, we
assume that it is the species Veldidenella dieneri and then its stratigraphic range
would be Upper Anisian — Upper Ladinian. Localities LB-2, LB-4, LB-8, LB-11.
LB-12 and D.

Entoliidae Koroskov, 1960

Camptonectes AGASSIZ in MEEK, 1864

Type species: Pecten lens SOWERBY, 1818. Upper Jurassic — England.
Annulinectes ALLASINAZ, 1972

Type species Pecten annulatus SOWERBY, 1826. Bath — England.

Camptonectes (Annulinectes) delorenzoi (WILCKENS, 1909)
Pl. XXVI, Fig. 2, 3

1909 Pecten De Lorenzoi nov. spec. — R. WILCKENS, p. 211—213, P1. 7, Fig. 15a, b
1972 Camptonectes (Annulinectes) delorenzoi (WILCKENS) — A. ALLASINAZ, p. 223

Material: Two left valves and a mould without umbo from lumachelle limestons
amidst Steinalm and Nadaska limestones.

Dimensions: Height = 6.25 mm, Length = 5.25 mm.

Remarks: Small valves with outlines of Entolium are gently convex, with
pointed, slightly excentric umbo. The anterior ear is more distinctly divided from the
valve body than the posterior which is the continuation of the valve. The valve
surface is covered with narrow, dense, regular concentric ribs. They also pass on the
posterior ear. Under magnifying glass they look as fine, dense, vertical growth lines.
The valves are narrower in comparison to the species Camptonectes (Annulinectes)
subconcentricus (KITTL).

Occurrence: Ladinian — Southern Alps. Localities LB-2, LB-5 (cf.).

Camptonectes (Annulinectes) subconcentricus (KirTL, 1903)
Pl. XXVI, Fig. 5

1903 Pecten subconcentricus KITTL n. f. — E. KITTL, p. 712, text. fig. 40
1972 Camptonectes (Annulinectes) subconcentricus (KITTL) — A. ALLASINAZ, p. 320—321, P1. 43, Fig.
4 (cum syn.).
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Material: A partly damaged core of the left valve from lumachelle limestones
amidst the Steinalm limestones.

Dimensions: Height = 13 mm, Length = 16.5 mm.

Remarks: In contrast to Camptonectes (A.) delorenzoi the length is dominant,
so the valve is semicircular and also flatter. The smaller anterior ear is distinctly
separated from the valve body. The surface sculpture consists of regular concentric
ribs. They are narrow and dense at the anterior margin of the valve, and wider and
less dense on the mould.

Occurrence: Anisian — Yugoslavia and Dobrodgea. Locality LB-2.

Remarks on stratigraphy

The stratigraphic position of the lumachelle limestones amidst the Nadaska limes-
tones and their base is difficult to determine on most localities of the studied area
near the village Gemerskd Horka. Lumachelle limestones, which contained the
described fauna form both the filling of fissures and normal layers. They occured as
fissure filling on the locality LB-4 in the Steinalm limestones, and on the locality
LB-14 in the Nadaska limestones. Continuous profiles and detailed mapping showed
that the lumachelle limestones in the Nadaska limestones occur in their basal part,
somewhat above the upper boundary of the Steinalm limestones (BYSTRICKY 1980).

Fossils of lumachelle limestones comprise bivalvians and conodonts, and scarce,
poorly preserved Cephalopoda. On some localities the species form two or three
different assemblages, frequently various monoassemblages, as mentioned in the
part on “Localities and fauna”. We tried to explain this phenomenon by deepened
furrows on localities LB-10 and D. The situation was the same as on the surface in
both cases. Individual species or assemblages occur in separated layers of lumachelle
limestones. It was impossible to reveal mutual relations among all surface species in
any of the furrows, because some species were missing; namely Daonella (D.)
lommeliin the furrow LB-10 and Veldidenella dieneriin the furrow D (see fig. 3, 4).
Most frequent bivalvians in the lumachelle limestones are: Veldidenella dieneri
ALMA, Daonella (Daonella) bassanii DE LorRENZO, D. (D.) bulogensis KitTL, D. (D.)
indica BITINER, D. (D.) lommeli (WissMANN), D. (D.) cf. noduligera BITINER, D. (D.)
cf. pauli KitTL, D. (D.) pichleri Mossisovics and D. (D.) tyrolensis MOJSISOVICS.
Veldidenella dieneri occurs on the locality LB-2 together with Anisian Physoporella
and in the fissure filling on the locality LB-4 in assemblage with Daonella (D.) cf.
lommeli. So in the West Carpathians it may be regarded not only as Anisian but also
as Ladinian like in the Austrian Southern Alps. Daonelles represented by the above
mentioned species, are generally ranged to the Ladinian, and Daonella (D.) lommeli
is even regarded as index fossil of the Longobardian. But on the localities LB-8,
LB-11 and DT-1 in the immediate nearness of daonelles occur also Anisian
dasycladaceans and foraminifers (BysTRICKY 1980, JENDREJAKOVA, 1980). Conod-
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onts treated by PEVNY (oral communication) and ammonites by ANDRUSOVOVA
(1980) do not mean any considerable contribution to the solution of the problem.
Conodonts — because of their wide stratigraphical range, and from generally poorly
preserved ammonites only one fragment was determined as Protrachycerassp. from
the Nadaska limestones on the locality A. In accordance with the latest division of
the Middle Triassic (KRyYSTYN 1983) they may be Ladinian. But no daonelles were
found on this locality.

Conclusion

A summary of data on stratigraphic position of the lumachelle limestones in the
studied area shows that they are insufficient. It is not clear whether the existing
stratigraphic range of the species studied is valid or whether it is wider, or whether
the differences are due to insufficient sedimentologic knowledge. So it is inevitable
to perform there detailed sedimentologic research.

Since we did not meet any similar situation in available literature, we cannot apply
foreign data upon the studied area in the West Carpathians. So far we only can
present factologic material and point out to problems with its evalution.

Translated by E. Jassingerova
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M. Kochanova

Bivalvia stredného triasu z oblasti Gemerskej Horky
v Slovenskom krase (Zapadné Karpaty)

Résumé

Prispevok sa zaober4 zatial nevyrieSenym problémom stratigrafickej pozicie lumachelovych vépencov,
ktoré sa nachadzaji uprostred nadasskych vapencov silického prikrovu na planine Koniart v Slovenskom
krase severozapadne od obce Gemerska Horka. Nasli sa v nich pocetné lokality lastirnikov, konodontov
a ojedinele i zle zachovanych hlavonoZcov. Lumachelové vipence, z ktorych opisovana fauna pochidza
tvoria jednak vyplne puklin a jednak normalne polohy. NajéastejSie sa vyskytujicimi lastirnikmi v tychto
vapencoch si: Veldidenella dieneri ALMA, Daonella (Daonella) bassanii DE LORENZO, D. (D.)
bulogensis KITTL, D. (D.) indica BITTNER, D. (D.) lommeli (WiSSMANN), D. (D.) cf. noduligera BITTNER,
D. (D.) cf. pauli KITTL, D. (D.) pichleri MO3SISOVICS, a D. (D.) tyrolensis MOJsISOvICS. Pokial ide
o stratigrafické rozpitie druhu Veldidenella dieneri, tito sa vyskytuje v sprievode aniskych physoporel,
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ale aj v spoloéenstve s D. (D.) lommeli. Mozno preto predpokladat, ze podobne ako v JuZnych Alpach
Rakiska, aj v Zapadnych Karpatoch sa vyskytuje nielen v anise ale aj v ladine. Daonelly zastipené
uvedenymi druhmi sd nateraz v celosvetovom meradle povazované za formy prevazne ladinské, D. (D.)
Jommeli dokonca za vediicu fosiliu longobardu. Na niektorych lokalitach tejto oblasti sa véak v bezpros-
trednej blizkosti uvedenych Daonel vyskytuji este dasycladacee a foraminifery anisu. (BYSTRICKY 1980,
JENDREJAKOVA 1980).

Nie je teda jasné, & stratigrafické rozpitie uvedenych druhov je $irSie ako platilo dosial, alebo
nezrovnalosti vyplyvaji z neznalosti sedimentologickych pomerov skiimanej oblasti.

Sprievodna fauna konodontov spracovand orientaéne PEVNYM (ustne zdelenie) a ammonitov (AN-
DRUSOVOVA, 1980) k rieseniu problému vyznamnejsie neprispievaji. Prvé preto, Ze zistené druhy maju
pomerne siroké stratigrafické rozpitie, u druhych mohol byt uréeny jediny exemplar Protrachycerassp.,
na zaklade ktorého by mohlo ist o ladin. LenZe spolu s nim sa lastdrniky nenasli. Nakolko v dostupnej
literatiire sme sa s podobnou aplikovatelnou situdciou nestretli, uvddzame zo Zapadnych Karpat len
faktologicky material a poukazujeme na problémy, ktoré pri jeho vyhodnocovani vyvstali.

Explanations to Plates XXI—XXVII

Pl. XXI

Fig. 1 Daonella (Daonella) lommeli (WISSMANN). Locality D; x 1,5

Fig. 2 Daonella (Daonella) cf. lommeli (WISSMANN). Locality D; X 1

Fig. 3 Daonella (Daonella) cf. lommeli (WISSMANN). Locality LB-4 : X 0.8
Fig. 4 Daonella (Daonella) cf. lommeli (WISSMANN). Locality LB-4; x 1
Fig. 5 Daonella (Daonella) cf. lommeli (WISSMANN). Locality LB-10; X2
Fig. 6 Daonella (Daonella) cf. lommeli (WISSMANN). Locality D; x1,7

Photo: fig. 1, 2, 4, 5, 6 — Fr. Martancik, Fig. 3 — H. Jendekova

P1. XXII

Fig. 1 Daonella (Daonella) sp. Locality D; x 1

Fig. 2 Daonella (Daonella) pichleri Mo3sIsovics. Locality LB-10; x 1,4
Fig. 3 Daonella (Daonella) cf. lommeli (WISSMANN). Locality LB-10; x2,2
Fig. 4 Daonella (Daonella) cf. lommeli (WISSMANN). Locality D ; x2,2
Photo : Fr. Martancik

P1. XXIII

Fig. 1 Daonella (Daonella) pichleri MOJSISOVICS. Locality LB-8; X1

Fig. 2 Veldidenella dieneri ALMA. Locality LB-4; X2,6

Fig. 3 Posidonia sp. Locality 1; X2

Fig. 4 Daonella (Daonella) pichleri Mo3sIsovics. Locality LB-10; x2,4

Fig. 5 Daonella (Daonella) cf. bulogensis KITTL. Locality LB-10; x 1,5

Fig. 6 Daonella (Daonella) pichleri MoJsISOVICS. Plaster cast. Locality LB-13; x 1,5
Fig. 7 Daonella (Daonella) pichleri Moisisovics. Locality LB-13; X 1,5

Fig. 8 Daonella (Daonella) pichleri MOJSISOVICS. Locality LB-13; X 1,5

Photo: Figs 1, 3—8 Fr. Martancik, Fig. 2 —H. Jendekova

PL. XXIV
Fig. 1 Daonella (Daonella) bulogensis KITTL. Locality D ; x0,7
Fig. 2 Daonella (Daonella) bulogensis KITTL. Locality D ; X 1,4
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Fig. 3 Daonella (Daonella) bulogensis KITTL. Locality D; x1,1

Fig. 4 Daonella (Daonella) bulogensis KITTL. Locality D; x1,4

Fig. 5 Daonella (Daonella) cf. noduligera BITTNER. Locality LB-13; x 1
Fig. 6 Daonella (Daonella) cf. pauli KITTL. Locality LB-3; x 1,6

Photo: Figs. 1—S5 Fr. Martancik, Fig. 6 — H. Jendekova

Pl. XXV

Fig. 1 Daonella (Daonella) indica BITTNER. Locality LB-10; X 1,3

Fig. 2 Daonella (Daonella) tyrolensis MOISISOVICS. Locality DT; x 1,4
Fig. 3 Daonella (Daonella) cf. tyrolensis MOJSISOVICS. Locality DT; x 1

Fig. 4 Daonella (Daonella) tyrolensis MOJSISOVICS. Locality LB-10; x 1
Fig. 5 Daonella (Daonella) indica BITTNER. Locality DT; x 1,1
Fig. 6 Daonella (Daoneila) ex gr. tyrolensis MOJSISOVICS. Locality DT-3; x1,3

Photo: Figs. 1, 4, 6 — Fr. Martanéik, Fig. 2, 3, 5 — H. Jendekovi

Pl XXV1

Fig. 1 Veldidenella dieneri ALMA. Locality LB-11; x1,6

Fig. 2 Camptonectes (Annulinectes) delorenzoi (WILCKENS). Locality LB-2; X3
Fig. 3 Camptonectes (Annulinectes) cf. delorenzoi (WILCKENS). Locality LB-10; x4
Fig. 4 Daonella (Daonella) pichleri Mossisovics. Locality LB-10; x 1,4

Fig. 5 Camptonectes (Annulinectes) subconcentricus KITTL. Locality LB-2, x 3

Fig. 6 Daonella (Daonella) cf. bulogensis KITTL. Locality LB-10; x2

Fig. 7 Daonella (Daonella) cf. tyrolensis MoJsisovics. Locality LB-10, x 1,1

Photo : Fr. Martancik

Pl. XXVII

Fig. 1 Veldidenella dieneri ALMA. Locality LB-11; x2,8

Fig. 2 Daonella (Daonella) sp. 1. Locality LB-4; x1,2

Fig. 3 Protrachyceras sp. To the right the mould, to the left its cast Locality A x 1
Fig. 4 Daonella (Daonella) cf. bassanii DE LORENZO. Locality LB-14; X 1,5

Fig. 5 Veldidenella dieneri ALMA. Locality LB-2; X2,2

Photo: Figs. 1, 3, 4 — Fr. Martanéik, Figs. 2, 5 — H. Jendekova
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Zapadné Karpaty, sér. paleontologia, 10, P. 75—84, Geologicky Ustav Dionyza Stiira
Bratislava, 1985

’

Helena Elidsova

Muranella and Fusanella, algae incertae sedis
with spherulitic skeletal microstructure

(Tithonian of the Outer Flysch Carpathians, Czechoslovakia)
7 Pls. (XXVIII—XXXIV), Czech summary

Abstract. Two taxa of calcareous algae incertae sedis, Muranella parvissima (DRAGASTAN, 1966) and
Fusanella bona gen. nov. sp. n. from the Stramberk Limestone are the subject of this paper. The manner of
crystallization of the skeleton of these algae is discussed and their spherulitic microstructure is compared
with the internal structure of the Scleractinia trabeculae. Diagenetic changes of the thalli in the algae are
also considered.

Introduction

Full calcite bodies without wall are fairly common in Mesozoic sediments of the
Tethys. They occur either isolated or in aggregates and exhibit an identical internal
microstructure : spheroids composed of radial fibrous crystals which display under
polarized light an axial cross.

Two closely related taxa from this group discussed in this paper, are present in
Jurassic limestones of the Outer Flysch Carpathians: Muranella parvissima
(DRAGASTAN, 1966) which has been described under the generic name Enigmain H.
ELIASOVA 1981 and Fusanella bona gen. nov. sp. n. which has so far not been known.
These aggregates are assigned to algae because their shape excludes another
systematic classification.

Problem

Similar spheroids with a variously modified spherulitic structure are present in the
skeleton of the representatives of several groups of organisms : isolated fossil bodies
were, e.g., described as “Stomiosphaera” (M. DURAND DELGA 1957, W. NowAK
1968) or as ascidian spicules, i.e. representatives of Chordata (e.g., F. BONET, N.
BENVENISTE- VELASQUEZ 1971 ; M. MISIK, K. BORzA 1978). Fragments of aggregates
were interpreted as fragments of Sclerospongia (M. Misik, K. Borza 1978) or as

RNDr. H. EligSova, CSc., Ustfedni dstav geologicky, Malostranské ném. 19, Praha.
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algae (R. RADOICIC 1969 ; O. DRAGASTAN 1971; D. ANDRUSOV, A. SCHALEKOVA
1972; H. EL1AS0VA 1981). Moreover, skeletal tissue containing spherulitic elements
also occurs in Hydrozoa and Scleractinia.

The principal morphologic features of the spheroids are in common to all the
groups cited and therefore the systematic classification of the remnants of the fossil
organisms with a spherulitic internal microstructure is a matter of some difficulty.

On the basis of the study of the internal microstructure in the spheroids of the
algae described and its comparison with the structure of the trabeculae of recent
Scleractinia, several principles are presented in this paper which elucidate the cause
of the mutual resemblance of spherulitic aggregates in various groups of organisms as
it ensues from the general principles of biocrystallization and crystallogeny.
Moreover, possible diagenetic changes which might affect their appearance, are also
mentioned.

Model of biocrystallization, analogy with Scleractinia, diagenesis

The model of biocrystallization of spherulitic aggregates, to which also the studied
aggregates from the Mesozoic sediments belong, was worked out on the exoskeleton
of recent Scleractinia (W. H. BRyaNet D. HiLL 1941 ; T. GOREAU 1961 ; J. E. SORAUF
1972, and others). The research results of these authors indicate that the basic
structural unit of the skeleton of recent corals is a bundle of aragonite crystals. The
aragonite crystals in the form of elongated needles are oriented in such a manner that
the c-axis of the crystal coincides with the long axis of the needle. The radiating
cluster of crystals is due to the tendency of the aragonite needles to deviate from the
ideal growth direction, which is normal to the tangent to the surface of the body so as
to fill the free space. The neighbouring clusters mutually hinder the free growth of
the crystals. D. J. BARNES 1970 explained this phenomenon as a result of the
competitive growth of interfering three dimensional fans of crystals (= clus-
ter = spherulite). He drew attention to the general validity of this mode of crystal
growth also in other groups of organisms. The individual spherulites associate in
various ways, either into spheroids, or they are variously modified and produce, for
instance, trabeculae of the corals Scleractinia or skeletal elements of other groups of
organisms. The microstructure of the spherulites and their configuration is control-
led by the genetic code of organisms.

The mode of accretion, i.e. in phases, of the fibrous aragonite crystals (origin of
lamellae) and the mutual relation of the fibrous and lamellar structures on the base of
the bonding energy of crystals (aragonite crystals are more coherent along the c- axis
than along the a, b axes which leads to the formation of lamellae) are demonstrated,
for example, by E. MONTANARO GALLITELLI on corals of the order Hexanthiniaria (in
E. MONTANARO GALLITELLI 1973). Similar accretionary layers of fibrous aragonite
crystals which are concentric in the spheroids may, for instance be observed in
spicules of recent ascidians [ Cystodytes dellechiajei (Della Valle) in F. BONET, N.
BENVENISTE-VELASQUEZ 1971, Pl. IX/4, 5].
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The analogy between the aggregates studied and the trabeculae of the Scleractinia
is also apparent in the presence of minute crystals and their random arrangement in
the central part of the spheroids (in the trabeculae, the space between these minute
crystals was filled with organic substance- centre of calcification). In both instances,
in the trabeculae as well as in the spheroids studied, the light refracted and reflected
at numerous boundaries and planes of these small crystals causes dispersion of light-
the light passing through these parts of the specimen makes them appear dark (PI.
XXVIII, Fig. 1; Pl. XXX, Fig. 1 lower part).

Diagenetic changes must always be taken into account in fossil material. Excep-
tionally, enlarged crystals of aragonite which formed the original skeleton are only
observable. These crystals represent the substitute for a whole bundle of the original
aragonite needles, for instance in the fibrolamellar structure of corals from the
Triassic (E. MONTANARO GALLITELLI 1973) or in Scleractinia trabeculae from the
Jurassic (E. RoNiEwicz 1982) and from the Upper Cretaceous of Gosau (M.
BeAuvals 1982). Generally, however, pseudomorphs of low-magnesium calcite
which replaced the aragonite, or high-magnesium calcite are found in the skeletal
structure of the fossils. As in the aragonite skeletons, diagenetic enlargement of the
grain takes place also in the skeletons both from low- and high-magnesium calcite
(aggrading neomorphism according to R. G. BATHURST 1975).

In the material studied, low-magnesium calcite which forms pseudomorphs after
aragonite has been identified in the crystals of the spheroids.

During aggrading neomorphism, gradual suppression of the lamellae (of the
increment lines) takes place and the fibrous component in the microstructure
(“fibration process” in E. MONTANARO GALLITELLI 1973, pp. 14, 20, description of
recrystallization of spherulitic structures during diagenesis of the trabeculae of
Scleractinia in B. F. Spiro 1971) is more accentuated.

Nor is the process of diagenesis in the coral trabeculae incidental. N. P. JAMES
1974 determined that the already mentioned minute crystals with empty interspace
in the centre of the trabeculae are the first affected by leaching (a relatively large
surface of the crystals and space for movement of fluids). In the spheroids studied,
the middle portions are also often dissolved and replaced by sparite (P1. XX VIII, Fig.
2 right), or the cavities produced by leaching are filled with the surrounding sediment
(PL. XXVIII, Fig. 2 the middle body; Pl. XXIX, Fig. 1). In the initial phase of
neomorphism (weaker diagenesis), the fineness of the crystals is preserved in
a certain degree, and the centre of the spheroids remains darker (Pl. XXX, Fig. 1
lower part). During stronger diagenetic changes, even complete sparitization of the
skeleton takes place (Pl. XXX, Fig. 2).

There is no difference between a biocrystal and an anorganic crystal from the
structural and crystallographic aspects. After the death of the organism, more or less
complete syntaxial increments take place on the biocrystal. The correspondence in
appearance (behaviour, crystallization) in both crystal types is so conspicuous in
some cases that spheroids analogous to the aggregates studied may develop partly
also by a diagenetic process, for instance by perfect syntaxial increments of
carbonate crystals on the inner wall of the foraminiferal chamber (drusy fibrous
calcite in A. S. HorRowitz—P. E. POTTER 1971). During this process, the wall of the
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foraminiferal or other shell disappears more or less. The increment in the crystals
occurs here centripetally and thus in opposite direction than, for instance, in the
trabeculae, in which this process is centrifugal. The crystals whose grain size
diminishes towards the spheroid centre, where the fineness is controlled by the
reduced space available for the growth of the crystals, give in transmitted light the
same darker picture (Lenticulina sp., Pl. XXIX, Fig. 2a, b).

Systematics

As indicated by the preceding discussion, the isolated spheroids provide morpholog-
ically inadequate diagnostic features for a precise systematic classification. Presum-
ably, they represent disintegrated parts of higher organisms. Even if smaller frag-
ments of the aggregates are available, the taxonomic assignment is mostly difficult.
Apart from the spherulitic microstructure, additional other features are essential for
the understanding of the character of the skeleton in question, as e.g., in the
Sclerospongia fragment, longitudinal sections of spicules or pores in the skeleton,
etc., which distinguish the tissue of sponges from algae or from the skeleton of other
groups of organisms.

The algae with the spherulitic microstructure described differ from spheroid
aggregates of other groups of organisms in the following:

a. Shape of thalli

b. The thalli are built only of spheroids (no additional other structural elements
are present)

c. The spheroids in the thallus are not differentiated

d. The spheroids of individual genera have a typical microstructure and shape

e. The segmentation of the bodies (corresponding to clusters ?) is specific for
single genera. It is probably controlled genetically.

The characteristics described above indicate a higher taxonomic category.

In view of the problematic spherulitic structure, the systematic questions canso far
not be resolved, for example, by studying the isomorphic admixtures in the
crystallographic aragonite lattice. It seems that the Sr ratio is close in recent
organisms even in such distinctive groups as are corals and ascidians (0.7—0.9% Sr
in corals, 0.82% Sr in the Ascidia according to J. MILLIMAN 1974). Moreover, the Sr
proportion in fossil material may be affected by diagenesis.

The representation of the C and O isotopes in the skeletons of the individual
groups of organisms in the Jurassic of the Outer Flysch Carpathians is the subject of
a separate research (J. HLADIKOVA et al. in press).
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Systematic part

Algae incertae sedis

Muranella Borza, 1975
Type species: Muranella sphaerica Borza, 1975

1981 Enigma gen. nov. — H. ELIASOVA : Some binding microorganisms etc., p. 30

Diagnosis of the genus is given in K. Borza 1975, p. 228

Muranella parvissima (DRAGASTAN, 1966)
PL. XXVIII, Fig. 1, 2; PL. XXIX, Fig. 1a, 1b; PL. XXX, Fig. 1; Pl. XXXIII, Fig. 1, 2; PL. XXXIV, Fig. 1

1959 problematicum — M. MARKOVA : Sur le gisement de galets etc., p. 275, pl. XII1/2, 3

1966 Clypeina parvissima n. sp. — O. DRAGASTAN : Microfaciesurile Jurasicului etc., p. 44, pl. 1/2—7

1972 Alga incertae sedis — D. ANDRUSOV—A. SCHALEKOVA : Corps arrondis phytogenes etc., p. 345,
figs. 14, 15

1978 Bellidispongia sp. — M. MIS1k—K. BORZA : Gemeridella, Didemnoides etc., p. 324, pl. V/5

1981 Enigma parvissima (DRAGASTAN) — H. ELIASOVA : Some binding microorganisms etc., p. 31, pl.
III/1a, b; pl. IV/1 (cum synon.)

Dimensions: those of the fragments of the colonies: n. 10 '—n . 10! mm
diameter of the spheroids (in a single crust): 0.060—0.152 mm

Supplements to the original description: The general habit of the thalli
— the irregularly recurring crusts or the carpet- like shape attest to the binding
properties of this alga (Pl. XXVIII, Fig. 1). The dimensions of the spheroids are
considerably variable even within the same crust. The radial fibrous crystals in the
spheroids are very fine, arranged into spherulites (Pl. XXXIII, Fig.1,2;PL XXXIV,
Fig. 1). In the axial part of the spherulites the crystals are appreciably longer and
therefore they produce tips and corners on the surface of the spheroids which are
characteristic of the species. In cross section, the spheroids have the form of a wheel
with pointed tips (Pl. XXVIII, Fig. 2).

Preservation: The syntaxial increments in the spheroids which are dispersed in
the sediment, increase the @ of the spheroids to as much as 0.330 mm (syntaxial rim
thickness 0.060 to 0.12 mm). The syntaxial increment is mostly lighter, brighter (less
contaminated by calcite) and its attachment to the crystals of the skeleton is
commonly imperfect (Pl. XXX, Fig. 1).

Relations: The new species differs from the type species M. sphaerica in the
greater diameter of the spheroids and the somewhat coarser acicular crystals. The
isolated spheroids of the species M. parvissima cannot be distinguished from the
bodies described as Stomiosphaera moreti DURAND DELGA, e.g.,in W. NowAK 1968,
pl. XXVV/3, 4, or Didemnoides moreti (DURAND DELGA), Ascidia, e.g.,in M. MI3IK,
K. Borza 1978, PI. 11/1—19, PI1. I11/1—9.
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Occurrence: Upper Jurassic of Czechoslovakia, Upper Jurassic to Lower
Cretaceous of Yugoslavia and Rumania, Miocene of Bulgaria.

Fusanella gen. nov.

Type species: Fusanella bona sp. n.

Derivatio nominis: In honour of Dr. O1o FUSAN.

Diagnosis: Massive globular colonies composed of tightly packed, on the
surface smooth, undifferentiated spheroids with a spherulitic inner structure.
Massive axial cross under crossed nicols.

Relations: The new genus differs from the closely related genus Muranella in
the shape of the thallus and smooth surface of the spheroids.

Just as in the genus Muranella the systematic classification of this new genus is also
problematic. The genera described have no analogy in the Recent. R. RADOICIC 1969
suggested the possibility of assigning the latter genus to green algae. This assignment
seems probable for both taxa in view of the acicular shapes of the crystals in the
spheroids which are in particular characteristic of aragonite (the skeletons of all
recent marine green algae are composed of aragonite).

Composition of the genus: Only asingle species, Fusanella bona sp. n. is so
far known.

Stratigraphic range: As in the type species.

Fusanella bona sp. n.
Pl. XXX, Fig. 2; Pl. XXXI, Fig. 1a, 1b; P1. XXXII, Fig. 1, 2

Holotype: Specimen on thin section No. 23914/11 UUBG, figured on Pl. XXX,
Fig. 2; Pl. XXXI, Fig. 1a, 1b, deposited in the UUG Collections, Praha.

Locus typicus: Skali¢ka near Kel¢, Moravia.

Stratum typicum: Stramberk Limestone, Tithonian

Material: 1 thin section with cross sections of 6 colonies

Derivatio nominis: Bonus = good in Latin

Diagnosis: The species is characterized by a globular shape of the colony and
dimensions of the spheroids which range from 0.003 to 0.054 mm.

Dimensions: @ of the colonies: 1.0—1.5 mm; @ of the spheroids: 0.003—
—0.054 mm; longer dimensions of the elongated spheroids = 0.066—
—0.10 mm.

Description: Massive globular colonies of closely packed spheroids. The
spheroids have a smooth surface, the internal structure is spherulitic (P1. XXXII, Fig.
2). Under polarized light the spheroids exhibit a distinct axial cross (P1. XXXI, Fig.
1b). The colonies exhibit weak coherence, the spheroids tend to become loosened
from the colony. Some marginal spheroids are elongated by as much as half the

80



diameter (primarily ?, secondarily ? ; P1. XXXII, Fig. 1) in the direction normal to the
colony surface.

Preservation: The colonies are leached out in the middle portions and filled
with sparite or a micritic sediment. The individual spheroids are best preserved in the
surficial layer of the colony, where they were partly protected from the diagenetic
processes by the surrounding micrite. They are however distinguishable as ghosts in
the recrystallized substance as far as the secondary infilling of the colony (P1. XXXI,
Fig. 1a).

Relations: The new species is closely related to the species Muranella parvissi-
ma. The dimensions of the spheroids in both species overlap partially. There are,
however, generic differences in the shape of the colonies and structure of the
spheroids : in M. parvissima the irregular crusts, spheroids with acicular ornamenta-
tion (in cross section having the shape of a wheel with pointed tips); in F. bona, the
colonies are globular and the spheroids smooth. Isolated spheroids of the species F.
bona strongly resemble in shape, structure and size the bodies described from the
Upper Tithonian to Lower Hauterivian of Mexico as spicules of the Ascidians
(Cystodytes similis B., BENV.-VELASQ. in F. BONET, N. BENVENISTE-VELASQUEZ 1971,
p- 14, pl. VIII/1—4).

Ecology and stratigraphic range:According to the more or less circular
sections in all six colonies, a globular shape and planktonic mode of life in the vicinity
of a reef (they occur in association with hermatypic corals) are presumed. The
accompanying Tintinnines indicate both the facies- front side of the reef — and the
Upper Tithonian age of the sediment (Calpionella alpina Lorenz, 1902, Cras-
sicolaria cf. brevis REMANE, 1962).

Occurrence: Upper Tithonian of Czechoslovakia.

Translated by E. Cesankova
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Helena Elidsova

Muranella a Fusanella, algae incertae sedis
se sferulitickou vnitini strukturou

Resumé

V predkliadané praci jsou studovany dva taxony vapnitych fas incertae sedis: Muranella parvissima
(Dragastan, 1966) a Fusanella bona gen. nov. sp. n. Material pochazi ze §tramberskych vapenci (tithon
vnéjsich flySovych Karpat).

Sferulitickd mikrostruktura télisek, ktera skladaji stélky téchto fas je analogickd s mikrostrukturou
trabekul scleractinnich korald. Tato podobnost se projevuje : a) ve sferulitickém uspofadani acikularnich
krystalii (model biokrystalisace u Scleractinia a sferuliticka krystalisace viz W. H. BRYAN—D. HILL 1941,
T. GOREAU 1961, D. J. BARNES 1970, J. E. SORAUF 1972 a j.), b) v pfitomnosti drobnéjsich viesmérné
uspofadanych krystal( v centru jednotlivych télisek (sferoid@i) studovanych fas podobné jako u trabekul,
¢) v preferenénim rozpousténi téchto drobnéjsich krystald pfi diagenesi.
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Agregdty fas se sferulitickou vnitini strukturou se li$i od sferulitickych mikrostruktur skeletu jinych
skupin organism@ (napf. Sclerospongia, Hydrozoa, Ascidia) tvarem agregati sferoidalnich télisek, t.j.
stélek. Sferoidy jsou v nich jedinymi stavebnimi elementy. Sferoidy ve stélce nejsou diferencované.
U jednotlivych rodii fas maji sferoidy typickou mikroarchitekturu, tvar a segmentaci. Tyto znaky
pravdépodobné spojuji popisované fasy do spoleéného taxonu vyssiho fadu.

V systematické Casti je popsan novy rod a druh Fusanella bona. K druhu Muranella parvissima
(DRAGASTAN, 1966) jsou uvedeny dopliiky.

Diagnosa nového rodu: Fusanella gen. nov. vytvafi masivni kulovité kolonie sloZzené z tésné
nahlou¢enych, na povrchu hladkych nediferencovanych sferoidi se sferulitickou vnitini strukturou. Ve
zkfizenych nikolech se objevuje masivni osni kfiz.

Explanations of plates XXVIII—XXXIV

PlL. XXVIII

Fig. 1 Muranella parvissima (DRAGASTAN, 1966). Thin section. Part of a thallus binding the sediment.
Isolated spheroids loosened from the crust are dispersed in surrounding micrite. Jasenice near Valasské
Mezifi¢i, Stramberk Limestone, Tithonian. X 17.25.

Fig. 2 Muranella parvissima (DRAGASTAN, 1966). Thin section. Aggregate of spheroids in micrite.
Acicular crystals in spherulites (clusters) of the spheroids are recrystallized and in varying degree affected
by dissolution (outer margin; cavity filled with micrite). Stramberk, Stramberk Limestone, Tithonian.
X97.5.

Pl XXIX

Fig. 1a Muranella parvissima (DRAGASTAN, 1966). Thin section. Radial fibrous microstructure of
spheroids. Rostin near Kroméfiz. Pebbles of Jurassic limestones in Palacogene conglomerate of the
Magura flysch. x352.5.

Fig. 1b The same thin section as in fig. 1a. Crossed nicols. Massive axial cross is apparent. x352.5.

Fig. 2a Lenticulina sp. Thin section. Chamber of a foraminifer infilled with secondary fibrous calcite.
Stramberk, Stramberk Limestone, Tithonian. x 195.

Fig. 2b The same thin section as in fig. 2a in crossed nicols. Massive axial cross also observable. X 195.

PL. XXX
Fig. 1 Muranella parvissima (DRAGASTAN, 1966). Thin section. Aggregate of spheroids with syntaxial
increments. Stramberk, Stramberk Limestone, Tithonian. x 135.

Fig. 2 Fusanella bona gen. nov. sp. n. Thin section. Group of colonies (thalli) in sediment. (Holotype
above the middle part of the picture, see Pl. XXXI/1). Skalicka near Kelé, Stramberk Limestone,
Tithonian. x33.75.

P1. XXXI

Fig. 1a Fusanella bona gen. nov. sp. n. Thin section No. 23914/I1 UUG. Holotype. (Magnified thallus
from Pl. XXX, Fig. 2 in the upper part of the picture in the middle.) Skali¢ka near Kelé, Stramberk
Limestone, Tithonian. x81.

Fig. 1b The same thin section as in Fig. 1a in crossed nicols (axial cross). x81.
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Pl. XXXII

Fig. 1 Fusanella bona gen. nov.sp. n. Thinsection. Elongated spheroids at the margin of a colony. (Detail
of the colony figured on Pl. XXX, Fig. 2 upper part right side). Skali¢ka near Kel¢, Stramberk Limestone,
Tithonian. X 135.

Fig. 2 Fusanella bona gen. nov. sp. n. Thin section. Spheroids and their “ghosts” in recrystallized
substance of the colony. Details of spherulitic microstructure in spheroids. Skali¢ka near Kel¢, Stramberk
Limestone, Tithonian. x 195.

Pl. XXXIII

Fig. 1 Muranella parvissima (DRAGASTAN, 1966). Scan. A single spheroid with apparent spherulitic
microstructure. Jasenice, Stramberk Limestone, Tithonian. x400.

Fig. 2 Muranella parvissima (DRAGASTAN, 1966). Scan. Detail of spherulitic microstructure (calcite
crystals of spherulite enlarged by aggrading neomorphism, cleavage apparent). Jasenice, Stramberk
Limestone, Tithonian. x600.

Pl. XXXIV

Fig. 1 Muranella parvissima (DRAGASTAN, 1966). Scan. Magnified spheroid from Pl. XXXIII, Fig. 1
x1200.

(All photographs : K. Navratilova)
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Zipadné Karpaty, sér. paleontologia, 10, P. 85—102, Geologicky Ustav Dionyza Stira,
Bratislava, 1985

Liassic Foraminifers from Cerveny Kamei
Klippe near Podbiel

Adriana Zlinska

3 text-figs, 8 Pls. (XXXV—XLII) Slovak summary

The locality Cerveny Kamen (Fig. 1) in the Podbiel facies was studied three Liassic
horizons to find the technique of extracting free microfossils from solid sediments.
We obtained mainly foraminifers, studied from the paleontologic and biostratig-
raphic views.

In Slovakia more attention was paid to Jurassic foraminifers. Some authors treated
the problem but it was not accomplished: V. SCHEIBNEROVA (1959, 1962, 1965,
1968), A. BEGAN—V. KANTOROVA (1961), E. HANZLIKOVA (1964), A. BEGAN—V.
GASPARIKOVA (1979). The authors described foraminifers from marly rocks. Thin
sections of Jurassic foraminifers were studied by M. Misik (1961) and K. Borza
(1969).
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Fig. 1 Situation map of locality

RNDr. A. Zlinskd, Geologicky tstav Dionyza Stiira, Mlynska dolina 1, Bratislava.
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Methods applied

Separation of microelements from limestones was performed by several methods.
Positive results were obtained by freezing, by hydrogen peroxide, HCl-acid, acetic
acid.
Moulds of calcareous foraminifers, agglutinated foraminifers, holothurian scler-
ites, sponge spicules, fish teeth, spines of echinoderms, small gastropods a.o. were
separated by applying the 5 % and 10 % concentrations of acetic acid.

At the application of 5 % concentration of HCl-acid the residuum contained
mostly agglutinated foraminifers, and lagenid forms of calcareous foraminifers.

At the application of hydrogen peroxide upon limestones most frequent were
elements from calcium hypophosphate — fish teeth and nodosariid foraminifers.

Taxonomic identification of foraminifers is based on diagnostic characters of
separated specimens, complemented by characters of thin sections. I have mostly
studied cores of foraminifers.

Stratigraphy

The Oravian klippes represent the sub-Pieninian and Pieninian facies. In the
Pieninian facies are klippen in the Pieninian facies alone and in the transitive facies
— the Kysuca and the Podbiel facies.

The Cerveny Kamei klippe was distinguished by D. ANDRUsOV (1938) as the
Podbiel facies. The bed sequence commences with Lotharingian spotty limestones
and terminates with Upper Senonian marls (Fig. 2). Studied were three Liassic
horizons in the upper parts of the klippe (Fig. 2).

Lotharingian — Lower Pliensbachian

The beds consist of light-grey massive or almost massive limestones. Their surface is
leached by weathering. The limestones pass gradually into light massive green and
red marly limestones. They contain plentiful brachiopods: Cirpa fronto (QUEN-
STEDT) bivalves : Oxytoma inaequivalvis sinemuriensis (0’ORBIGNY), ammonites and
especially belemnites — Passaloteuthis virgatus (MAYER), Passaloteuthis aff. elegans
(PHiLLIPS), Nannobelus acutus (MILLER) (P1. XLI, XLII).

Microscopic study shows that the groundmass is biomicritic with echinoderm
lamellae, scarce ostracods, radiolarians, various types of foraminifers, sponge
spicules, spines of echinoderms, holothurian sclerites, fish teeth, clastic quartz,
grains of galena, sphalerite and calcite.

Carixian — Domerian

The beds consist of red, green, grey limestones with dark-grey chert concretions.
Macrofossils are scarcer. There are mostly fragments of belemnites — Passaloteuthis
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aff. apicicurvatus (BLAINVILLE), Passaloteuthis aff. seatownensis LANG and ammo-
nites — Leptaleoceras sp. (P1. XLI, XLII).

The thin section shows, that groundmass consists of partly recrystallized biomic-
rite. The biomicrite contains plentiful echinoderms, foraminifers, holothurian
sclerites, fragments of bivalves, radiolarians, sponge spicules, crinoides, aptychs,
globochaetes, quartz grains, lamellae of muscovite and biotite.

Toarcian

The Toarcian horizon is represented by red marly limestones and thin-bedded red
crinoidal limestones. Thickness: 4—5 m. Macrofauna is represented by the belem-
nite Salpingoteuthis aff. tricissus (JANENSCH) and ammonite Calliphyloceras ex gr.
nilssoni (HEBERT), Pl. XLII.

The thin section shows that groundmass consists of biomicrite, partly recrystal-
lized, passing into biomicrosparite and biosparite, with crinoid segments, bivalves,
foraminifers, spines of echinoderms, fish teeth, sponge spicules, scarce ostracods,
radiolarians, globochaetes, quartz grains and muscovite lamellae. Total thickness of
the Liassic: 100—130 m.
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Fig. 2 Cerveny Kamen near Podbiel (according to D. ANDRUSOV, 1959).

1 — Lotharingian spotty limestones, 2 — Middle Liassic cherty limestones, 3 — Toarcian red marls and
crinoidal limestones, 4 — ? Dogger microcrystalline limestones, 5 — Dogger — Malmian nodular
limestone, 6 — Dogger — Malmian red and green jaspers, 7 — Lower Malmian cherty limestones, 8 —
Lower Tithonian variegated marly limestones, 9 — Tithonian — Berriasian light-coloured bedded
limestones of “biancone” type, 10 — Upper Neocomian bedded radiolarian limestones, 11 — Albian
marly schists, 12 — Middle Senonian conglomerates and sandstones of Upohlav beds, 13 — Upper
Senonian variegated marls.

® sampling localities
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Systematic part

Jaculella Brapy, 1879

Jaculella cf. liassica Brand, 1937
Pl. XXXV, Fig. 1

1937 Jaculella liassica n. sp. — H. BARTENSTEIN—E. BRAND, p. 129, P1. 2B, Fig. 1, P1. 3, Fig. 4A, B, P1. 4,
Fig. 3, P1. 5, Fig. 4, P1. 7, Fig. 5, non vidi (fide E. PIETRZENUK 1961)
1961 Jaculella liassica BRAND — E. PIETRZENUK, p. 51, PL. 9, Fig. 4 (cum syn.)

Remark: The material studied comprised incomplete specimens of this species.
The test wall is a thicker, agglutinated pipe, narrowing in the proximal part. All tests
found are depressed on sides.

Stratigraphic range established: Lotharingian.

In the klippe studied: Lotharingian — Domerian.

Ammodiscus Reuss, 1862

Ammodiscus cf. asper (TERQUEM, 1863)
Pl. XXXV, Fig. 2, Pl. XL, Fig. 2

1863 Ammodiscus asper O. TERQUEM, sér. 2, année 11, pt. 2, non vidi (fide J. BROUWER, 1969)
1960 Involutina aspera O. TERQUEM—G. BIZON, p. 4, P1. 1, Fig. 1
1969 Ammodiscus asper O. TERQUEM—J. BROUWER, p. 24, PI. 1, Fig. 6—9

Remark: The species was most frequent in the material studied. The test is
agglutinated, planispiral, consisting of 4—35 whorls.

Stratigraphic range established: Sinemurian.

In the klippe studied: Lotharingian-Toarcian.

Ammodiscus cf. incertus (D’ORBIGNY, 1839)
Pl. XXXV, Fig. 3

1839 Ammodiscus incertus D’ORBIGNY, p. 86, P1. 5, non vidi (fide E. DREXLER, 1958)
1958 Ammodiscus incertus (D’ORBIGNY) — E. DREXLER, p. 490, P1. 20, Fig. 2 (cum syn.)

Remark: The test is agglutinated planispiral, consists of protoconch and
pipe-shaped chamber forming most frequently 5 whorls. E. DREXLER (1958) agress
with J. WEIHMANN (1952) regarding Ammodiscus incertus (0°ORB.) and Ammodis-
cus asper (TERQ.) as one species.

Stratigraphic range established: Sinemurian.

In the klippe studied: Lotharingian-Toarcian.
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Citharina ’ORIBIGNY in DE LA SAGRA, 1839

Citharina cf. colliezi (TERQUEM, 1866)
PL. XXXV, Fig. 4

1866a Marginulina colliezi O. TERQUEM, p. 430, Pl. XVII, Fig. 10a, b, c, non vidi (fide J. BROUWER,

1969)
1969  Citharina colliezi (TERQUEM) — J. BROUWER, p. 32, l_’l. 2, Fig. 16
1976  Citharina colliezi (TERQUEM) — CH. RUGET, p. 63, Fig. 1—3 (cum syn.)

Remark: The assemblage studied contained several cores of this species. The test
is triangular, the core is formed of seven chambers. Intercameral sutures are
depressed, distinct. In contrast to the L-like profile of chambers of typical specimens
this one is loop-shaped. But in this case it is the profile of the core, not of the test.

Stratigraphic range established: Domerian-Toarcian.

In the klippe studied: Carixian-Domerian.

Nodosaria Lamark, 1812

Nodosaria cf. claviformis TERQUEM, 1866
Pl. XXXVIII, Fig. 3, P1. XXXIX, Fig. 1

1866b Nodosaria claviformis O. TERQUEM, p.477,PI1. 19, Fig. 17, 18a, b, non vidi (fide Ch. Ruget, 1976)
1976  Nodosaria claviformis TERQUEM — CH. RUGET, p. 111—112, P1. 14, Fig. 1—8 (cum syn.).

Remark: One incomplete speciment was recovered. A part of the test consists of
gradually enlarging five chambers. The first chambers are tight and broader than
high. The last two chambers are globular separated by a deep suture. The initial
chamber and the aperture are not preserved.

Stratigraphic range established: Hettangian-Carixian

In the klippe studied: Lotharingian-Toarcian.

Nodosaria cf. nitida TERQUEM, 1858
Pl. XXXV, Fig. 5

1858 Nodosaria nitida O. TERQUEM, p. 590, P1. 1, Fig. 7a—k, non vidi (fide CH. RUGET, 1976)
1976 Nodosaria nitida O. TERQUEM—CH. RUGET, p. 117, PI. 16, Fig. 1—8 (cum syn.)

Remark: The test consists of two chambers. The first is larger, globular, the other
is by 1/3 smaller, narrowed in the proximal part. The aperture is most likely on the
elongated end of the chamber.

According to CH. RUGET (1976) who revised O. TERQUEM's foraminiferal collec-
tion, this species does not represent Nodosaria nitida but the genus Pseudoglanduli-
na. We only had a core to our disposal, so we cannot solve the problem.
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Stratigraphic range established: Lotharingian-Carixian.
In the klippe studied: Toarcian.

Nodosaria sp. 1
P1. XXXVIII, Fig. 2

Remark: The thin section shows the profile of a nodosariid foraminifer. The test
consists of 6 chambers. They are almost globular, gradually enlarging. The profile is
not sufficient for species determination.

Stratigraphic range in the klippe studied : Carixian-Domerian.

Nodosaria sp. 2
Pl. XXXV, Fig. 6

Remark: The test is small, uniserial, consisting of three irregular chambers.
Aperture is not preserved on the core. Exact species identification is imposible for
the lack of diagnostic charaters.

Stratigraphic range in the klippe studied : Toarcian.

Vaginulina o’ ORBIGNY, 1826

Vaginulina cf. listi (BORNEMANN, 1854)
P1. XXXV, Fig. 7

1854 Cristelaria listi m. J. G. BORNEMANN, p.-77, Pl. 4, Fig. 28, non vidi (fide G. RABITZ, 1963)
1963 Vaginulina listi (BORNEMANN) — G. RABITZ, p. 206—207, PL. 16, Fig. 14 (cum syn).

Remark: The fragment consisting of four chambers belongs most likely to
Vaginulina listi (BORNEMANN). Initial chambers and aperture are not preserved.
Chambers are thrice so wide as high and gradually enlarging. They are separated by
diagonal sutures. The test profile is oval.

Stratigraphic range established: Lotharingian-Aalenian.

In the klippe studied: Toarcian.

Dentalina Risso, 1826
Dentalina cf. ectadia LoEBLICH et TAPPAN, 1950
Pl. XXXV, Fig. 8

1950 Dentalina ectadia A. R. LOEBLICH—H. TAPPAN, p. 47, PI. 13, Fig. 3—5
1970 Dentalina ectadia LOEBLICH et TAPPAN—W. FUCHS, p. 80, Pl. 3, Fig. 16 (cum syn).
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Remark: The test is uniserial, elongated, slender. The initial chamber is small,
globular. Further chambers are higher than wide. The aperture is asteroid.

Stratigraphic range established : Domerian-Toarcian.

In the klippe studied: Toarcian.

Dentalina cf. glandulosa TERQUEM, 1862
Pl. XXXV, Fig. 9

1862 Dentalina glandulosa O. TERQUEM, p. 440, P1. 5, Fig. 15, non vidi (fide CH. RUGET, 1976)
1976 Dentalina glandulosa TERQUEM—CH. RUGET, p. 17, Fig. 1—3 (cum syn.)

Remark: The specimen studied consists of a uniserial, slender, elongated test
with three chambers. The chambers are gradually enlarging, the aperture is asteroid.
The chambers are separated by a slim neck.

Stratigraphic range established: Carixian.

In the klippe studied: Carixian-Domerian.

Dentalina cf. ornata TERQUEM, 1858
P1. XXXVI, Fig. 10

1858 Dentalina ornata O. TERQUEM, p. 44, P1. 2, Fig. 13, non vidi (fide CH. RUGET, 1976)
1976 Dentalina ornata TERQUEM—CH. RUGET, p. 28, Fig. 1—3 (cum syn.).

Remark: The test is elongated, uniserial, consisting of four enlarging circular
chambers. Longitudinal ribs and aperture are not preserved.

Stratigraphic range established: unspecified Liassic.

In the klippe studied: Carixian-Domerian.

Dentalina cf. tenuistriata TERQUEM, 1866
Pl. XXXVII, Fig. 1

1866a Dentalina tenuistriata O. TERQUEM, p. 405, P1. XV, Fig. 5, non vidi (fide J. BROUWER, 1969).
1969 Dentalina tenuistriata TERQUEM — J. BROUWER, p. 34, PI. 2, Fig. 27 (cum syn.).

Remark: The material studied comprised cores of this species mostly with three
slender, elongated chambers with an asteroid aperture in upper parts.

According to G. BizoN (1960) the species is limited to the occurrence with
Dentalina varians TERQUEM.
Stratigraphic range established: Lotharingian—Malmian.

In the klippe studied: Carixian-Domerian.

Dentalina cf. varians TERQUEM, 1866
Pl. XXXVI, Fig. 11
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1866a Dentalina varians O. TERQUEM, p. 9, P1. 3, Fig. 3a, b, P1. 4, Fig. 19, non vidi (fide Ch. Ruget, 1976)
1976 Dentalina varians TERQUEM — CH. RUGET, p. 48—49, P1. 5, Fig. 1—4 (cum syn.)

Remark: The material studied contained incomplete cores with 3—4 irregular
chambers. The two initial chambers are separated by a deep suture, other chambers
show a short neck. Longitudinal ribs and aperture are not preserved.

Stratigraphic range established: Lotharingian-Carixian.

In the klippe studied: Carixian-Domerian.

Dentalina cf. vetustissima p’ORBIGNY, 1850
Pl. XXXVI, Fig. 12

1850 Dentalina vetustissima D’ORBIGNY, p. 242, non vidi (fide W. FucHs, 1970)
1970 Dentalina vetustissima D'ORBIGNY—W. FUCHS, p. 88, PL. 4, Fig. 8, 18 (cum syn.).

Remark: The test is uniserial, slender, consisting of four chambers. The
chambers are higher than broad. Aperture is asteroid.

Stratigraphic range established: Lotharingian, Domerian-Toarcian.

In the klippe studied: Toarcian.

Frondicularia DeFraNCE in 0’ORBIGNY, 1826

Frondicularia cf. sulcata BORNEMANN, 1854
Pl. XXXVI, Fig. 13

1854 Frondicularia sulcata J. G. BORNEMANN, p. 37, Pl. 3, Fig. 22, non vidi (fide W. Fucss, 1970)
1970 Frondicularia sulcata BORNEMANN — W. FUCHS, p. 90, P1. 5, Fig. 3 (cum syn.).

Remark: Medium-sized test, 4 chambers. The initial chamber is globular, further
chambers are broader than high, gradually enlarging.

Frondicularia sulcata BORNEMANN has variable morphology. The microspherical
generation is slender, tests of megalospherical generations are broader. Our
specimen represents the megalospherical generation.

Stratigraphic range established: Sinemurian, Lotharingian, Domerian,
Toarcian.

In the klippe studied: Carixian-Domerian.

Frondicularia cf. intumescens BORNEMANN, 1854
Pl. XXXVI, Fig. 14

1854 Frondicularia intumescens m. J. G. BORNEMANN, p. 36, P1. 3, Fig. 19a—c, non vidi (fide G. RABITZ,
1963)
1963 Frondicularia intumescens BORNEMANN — G. RABITZ, p. 207, P1. 17, Fig. 21 (cum syn.).
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Remark: The test is uniserial, elongated, consisting of 6 chambers. The initial
globular chamber is not preserved. The species depicted by G. RABITz (1963) has 8
chambers ; the species described by A. FRANKE (1936) have 5—8 chambers.

Stratigraphic range established: Domerian-Toarcian.

In the klippe studied: Toarcian.

Frondicularia ex gr. major BORNEMANN, 1854
Pl. XXXVII, Fig. 3

1854 Frondicularia major m. J. G. BORNEMANN, p. 36, Pl. 3, Fig. 21, a—c, non vidi (fide G. RaBITZ,
1963)
1963 Frondicularia major major BORNEMANN — G. RABITZ, p. 209, P1. 17, Fig. 18 (cum syn.).

Remark: The material studied comprised pentacameral specimens, not 7—8-
cameral like on typical material. The specimens may be ranged to this species
according to the initial chamber, the form of the further chambers and their general
form. According to G. RABITZ (1963) the species occurs mostly with the species
Plectofrondicularia brizaeformis (BORNEMANN) with which it is frequently confused
or given into synonymy.

Stratigraphic range established: Sinemurian, Domerian-Toarcian.

In the klippe studied: Carixian-Domerian, Toarcian.

Plectofrondicularia Liesus, 1903

Plectofrondicularia cf. brizaeformis (BORNEMANN, 1854)
Pl. XXXVII, Fig. 2

1854 Frondicularia brizacformis m. J. G. BORNEMANN, p. 36, P1. 3, Fig. 17, 18 non vidi (fide G. RaBITZ,
1963)

1963 Plectofrondicularia brizaeformis (BORNEMANN) — G. RABITZ, p- 215, P1. 17, Fig. 26—27 (cum
syn.).

Remark: The species is very frequent in the material studied. The specimens
show all diagnostic characters quoted by J. G. BORNEMANN (1854) and confirmed by
G. RaBITZ (1963). The initial chamber is globular, the further chambers show
biserial alternant arrangement. The following chambers are typical frondicularian,
i.e. they have the form of reversed broad V. The apperture is on a small neck. V.
POKORNY (1954) and A. R. LoeBLIcH—H. TApPpAN (1964) wrote that the genus
Plectofrondicularia appeared in the Paleogene and the genus Frondicularia in the
Permian.

The studied specimens show biserial arrangement of chambers in the initial stage,
so it is right to range it to Plectofrondicularia.

Stratigraphic range established: Sinemurian, Carixian-Domerian.

In the klippe studied: Carixian-Domerian.
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Pseudonodosaria BoomcaArt, 1949

Pseudonodosaria sp.
Pl. XXXVI, Fig. 15

Remark: The test is uniserial, short, small. It consists of 3 chambers. The initial
and the second chambers are broader than high. The last chamber is large, inflated,

semiglobular.
Stratigraphic range in the klippe studied: Carixian-Domerian.

Marginulina p'OreiGNY, 1826

Marginulina cf. interrupta TERQUEM, 1866
Pl. XXXVIII, Fig. 1

1866a Marginulina interrupta O. TERQUEM, PI. 17, Fig. 4a—c, non vidi (fide CH. RUGET, 1976)
1976 Marginulina interrupta TEROUEM — CH. RUGET, p. 78—79, Fig. 1—4 (cum syn.).

Remarks: The species comprises besides washed specimens also a specimen
from thin section (Pl. XXXVIII). The test consists of 8 chambers connected with
necks. All chambers are separated, the initial are compressed. The thin section does
not show all diagnostic characters but according to the general form of the test and
chambers the specimen may be ranged to this species.

Stratigraphic range established: Lotharingian-Carixian.

In the klippe studied: Lotharingian-Carixian.

Marginulina cf. prima 0’ORBIGNY, 1849
Pl. XXXVI, Fig. 16

1849 Marginulina prima D'ORBIGNY, p. 242, fig. 262, non vidi (fide W. FUCHS, 1970)
1970 Marginulina prima D'ORIBIGNY — W. FucHs, p. 101, P1. 6, Fig. 10, PI. 8, Fig. 9 (cum syn.).

Remark: The material studied comprises some specimens of this species. The
number of chambers ranged from 4 to 7. The chambers are provided with keel
ornamentation. The initial chambers are smaller. The test is uniserial, the aperture
on a short neck is asteroid.

Stratigraphic range established: Hettangian-Sinemurian. Domerian-
Toarcian.

In the klippe studied: Carixian-Toarcian

Lenticulina Lamark, 1804
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Lenticulina cf. acutiangulata (TERQUEM, 1864)
Pl. XXXVI, Fig. 17

1864 Robulina acutiangulata O. TERQUEM, p. 220, P1. X, Fig. 20, non vidi (fide E. PIETRZENUK, 1961)
1961 Lenticulina acutiangulata (TERQUEM) — E. PIETRZENUK, p. 67, PL 5, Fig. 1a, b (cum syn.).

Remark: The test is involute discoid. The initial chamber is globular, the others
are almost triangular. On cores nine chambers are preserved in most cases.

Stratigraphic range established: Domerian, Toarcian, Lower Malm.

In the klippe studied: Toarcian.

Lenticulina cf. muensteri (ROEMER, 1839)
Pl. XXXVII, Fig. 5 *

1839 Robulina muensteri F. R. ROEMER, p. 48, PI. 20, Fig. 29, non vidi (fide E. PIETRZENUK, 1961)
1961 Lenticulina muensteri (ROEMER) — E. PIETRZENUK, p. 67, PL. 5, Fig. 3 (cum syn.).

Remark: More specimens are bilaterally symmetrical, some are asymmetrical.
The test is involute, composed of 9—10 chambers. The initial chamber is globular,
the others are triangular. The species differs from Lenticulina acutiangulata
(TERQUEM) which has a keel-like marginal rim.

Stratigraphic range established: Lotharingian, Domerian, Dogger.

In the klippe studied: Carixian-Domerian.

Lenticulina cf. varians (BORNEMANN, 1854)
Pl. XXXVI, Fig. 18

1854 Cristelaria varians m. J. G. BORNEMANN, p. 41, Pl. 4, Fig. 32—34, non vidi (fide E. PIETRZENUK,
1961)
1961 Lenticulina varians (BORNEMANN) — E. PIETRZENUK, p. 66, Pl. 5, Fig. 2, 8a, b (cum syn.).

Remark: The test is involute, elongated, consisting of 6 chambers. The initial
chamber is globular, the others are triangular.

The species is highly variable. A. FRANKE (1936) regards the Lower Sinemurian
specimens as Cristelaria (Lenticulina) varians suturalis-costata FRANKE.

Stratigraphic range established: Hettangian-Sinemurian, Domerian,
Dogger, Lower Malm.

In the klippe studied: Lotharingian-Carixian, Toarcian.

Lingulina p'OrsiGNy, 1826
Lingulina cf. camerata LoeBLICH et TAPPAN, 1950
Pl. XXXVI, Fig. 19

1950 Lingulina camerata A. R. LOEBLICH—H. TAPPAN, p. 50, PI. 13, Fig. 28a, b.
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Remark: The test is slender, elongated, consists of 6 chambers. The initial
chamber is globular, the others are broader than high. Deep sutures are curved. The
aperture is not preserved.

Lingulina camerata LOEBLICH et TAPPAN differs from Lingulina dentaliniformis
TERQUEM because it is by 1/3 narrower and its sutures are more curved. It differs
from Lingulina furcillata BERTHELIN in smaller size, narrow chambers and more
circular than slot-like apperture.

Stratigraphic range established: American Oxfordian.

In the klippe studied: Carixian-Domerian

Lingulina cf. laevissima (TERQUEM, 1866)

Pl. XXXVI, Fig. 20

1866¢ Frondicularia laevissima O. TERQUEM, p. 481, P1. 19, Fig. 19a, b, non vidi (fide W. BIELECKA,
1960)

1956 Lingulina laevissima (TERQUEM) — T. BARNARD, p. 272, PI. 1, Fig. 5a, b.

1960 Lingulina laevissima (TERQUEM) — W. BIELICKA, p. 74, Pl. 6, Fig. 46( cum syn.).

Remark: The test consists of 5 chambers. The initial chamber is globular, the
following are broader than high, gradually enlarging. The ultimate chamber is thrice
so wide as high. The test is approximately triangular, the aperture on the core is not
preserved.

Stratigraphic range established: Hettangian-Lotharingian, Lower Malm.

In the klippe studied: Carixian-Toarcian.

Lingulina cf. tenera BORNEMANN, 1854
Pl. XXXVII, Fig. 4

1854 Lingulina tenera J. G. BORNEMANN, p. 38, P1. 111, Fig. 24a—c, non vidi (fide W. Fucss, 1970)
1970 Lingulina tenera tenera BORNEMANN, p. 108, P1. 8, Fig. 1, 12, 15 (cum syn.).

Remark: The test is elongated, composed of 5 chambers. The initial chamber is
globular, the others are low and wider. The ultimate chamber is thrice so wide as
high. The test is triangular. The aperture is on the short neck of the last chamber.

Stratigraphic range established: Hettangian-Sinemurian, Dogger.

In the klippe studied: Carixian-Toarcian.

Lingulina cf. testudinaria FRANKE, 1936
Pl. XXXVI, Fig. 21

1936 Lingulina testudinaria A. FRANKE, p. 63, Pl. 6, Fig. 19, non vidi (fide W. FUCHS, 1970)
1970 Lingulina testudinaria FRANKE — W. FUCHS, p. 109, PI. 8, Fig. 19 (cum syn.).

Remark: The test is small, thick, composed of 6 chambers. The chambers are
broad and low. The initial chambers are smaller. The test is triangular.
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Stratigraphic range established: Domerian-Toarcian.
In the klippe studied: Carixian-Toarcian.

Conclusion

Foraminiferal assemblages from three Liassic horizons show qualitative and quan-
titative differences. Twenty-nine described species belong to twelve genera from
three families.

Eight of these species were mentioned in our literature, namely : Nodosaria nitida
TERQUEM, Dentalina tenuistriata TERQUEM, Dentalina vetustissima D' ORBIGNY,
Frondicularia sulcata BORNEMANN, Lenticulina muensteri (ROEMER) (V. SCHEIB-
NEROVA, 1965), Marginulina prima p'ORBIGNY (V. SCHEIBNEROVA, 1959, 1965, A.
BEGAN—YV. GASPARIKOVA, 1979), Lenticulina acutiangulata (TERQUEM), Lenticulina
varians (BORNEMANN) (V. SCHEIBNEROVA, 1965, A. BEGAN—V. GASPARIKOVA,
1979). Other species were found for the first time in the Liassic of the West
Carpathians.

Separated species represent only a fragment of the original assemblage. Each
Liassic horizon studied contained thanatocenoses differing in species and quantity,
so they can be used for detailed stratigraphic division of the Middle and Upper
Liassic.

Horizon 1 (Lotharingian — Lower Pliensbachian) shows the poorest species
representation — 6, the horizon 3 (Toarcian) contains 16 species. Horizon 2
(Carixian — Domerian) contains 20 species.

Fig. 3 shows that the assemblage contains species characteristic of certain
horizons: Marginulina cf. interrupta TERQUEM in the Lotharingian — Lower
Pliensbachian; in the Carixian-Domerian: Citharina cf. colliezi (TERQUEM),
Nodosaria sp.1, Dentalina cf. glandulosa TERQUEM, Dentalina cf. ornata TERQUEM,
Dentalina cf. tenuistriata TERQUEM, Dentalina cf. varians TERQUEM, Frondicularia cf.
sulcata BORNEMANN, Plectofrondicularia cf. brizaeformis (BORNEMANN),
Pseudonodosaria sp., Lenticulina cf. muensteri (ROEMER), Lingulina cf. camerata
LoEBLICH et TAPPAN ; in the Toarcian: Nodosaria cf. nitida TERQUEM, Nodosariasp.»,
Vaginulina cf. listi (BORNEMANN), Dentalina cf. ectadia LOEBLICH et TAPPAN,
Dentalina cf. vetustissima D'ORBIGNY, Frondicularia cf. intumescens BORNEMANN,
Lenticulina cf. acutiangulata (TERQUEM).

Three of the species occur in all the Liassic horizons: Ammodiscus cf. asper
(TERQUEM), Ammodiscus cf. incertus (D°ORBIGNY) and Nodosaria cf. claviformis
TERQUEM. Some species were found in two horizons: Jaculella cf. liassica BRAND
(Lotharingian — Domerian), Frondicularia ex gr. major BORNEMANN, Marginulina
cf. prima p'ORBIGNY, Lingulina cf. laevissima (TERQUEM), Lingulina cf. tenera
BORNEMANN, Lingulina cf. testudinaria FRANKE (Carixian-Toarcian), Lenticulina cf.
varians (BORNEMANN) (Lotharingian — Lower Pliensbachian, Toarcian).

The assemblages from limestones differ in species from assemblages found by
other authors in marly sediments, so the fact may be used in paleoecological study
and for paleogeographical conclusions.
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Species

Jacullella cf. liassica
Ammodiscus cf. asper
Ammodiscus cf. incertus
Citharina cf. colliezi
Nodosaria cf. claviformis
Nodosaria cf. nitida
Nodosaria sp.,

Nodosaria sp.,

Vaginulina cf. listi
Dentalina cf. ectadia
Dentalina cf. glandulosa
Dentalina cf. ornata
Dentalina cf. tenuistriata
Dentalina cf. varians
Dentalina cf. vetustissima
Frondicularia cf. sulcata
Frondicularia cf. intumescens
Frondicularia ex gr. major
Plectofrondicularia cf. brizacformis
Pseudonodosaria sp.
Marginulina cf. interrupta
Marginulina cf. prima
Lenticulina cf. acutiangulata
Lenticulina cf. muensteri
Lenticulina cf. varians
Lingulina cf. camerata
Lingulina cf. laevissima
Lingulina cf. tenera
Lingulina cf. testudinaria

HETTANG. SINEMUR,LOTHARING. CARIX.DOMER, TOARCAALEN BAJOT. BATTON.CALLOV. OXFORD.

—— — - —

Fig. 3 List of the foraminifers species described from Cerveny Kamen Klippe and its stratigraphic distribution Explanations:——— stratigraphic range according to literary

data:

occurrences in Cerveny Kame klippe ; Il 1l Il Il inspecified Lias
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’

A. Zlinska

Liasové foraminifery z bradla Cerveny Kamen
pri Podbieli

Resumé

Na lokalite Cerveny Kame, v podbielskom vyvoji, boli Studované 3 liasové horizonty za i¢elom zistenia
a overenia techniky extrahovania volnych mikrofosilii z vapencov. Ziskané boli hlavne foraminifery,
spracované z paleontologického i biostratigrafického aspektu. Bolo determinovanych a opisanych 29
druhov, ktoré patria do 12 rodov a 3 celadi.

Zo zistenych druhov bolo doteraz spominanych v nasej literatire 8 druhov, a to: Nodosaria nitida
TERQUEM, Dentalina tenuistriata TERQUEM, Dentalina vetustissima D'ORBIGNY, Frondicularia sulcata
BORNEMANN, Lenticulina muensteri (ROEMER) (V. SCHEIBNEROVA, 1965), Marginulina prima D’ORBIG-
NY (V. SCHEIBNEROVA, 1959, 1965, A. BEGAN—V. GASPARIKOVA, 1979), Lenticulina acutiangulata
(TERQUEM), Lenticulina varians (BORNEMANN) (V. SCHEIBNEROVA, 1965, A. BEGAN—V. GASPARIKOVA,
1979). Ostatné druhy boli v liase Zapadnych Karpat zistené po prvykrat.

Vyseparované druhy predstavuji len fragment pévodného spolocenstva. Asocidcie foraminifer
ziskané z 3 horizontov liasu (lotaring-sp. pliensbach, karix-domér, toark) sa lisia kvalitativne i kvan-
titativne, €o naznacuje moznost vyuzitia pre jemnejsiu stratigrafiu stredného a vrchného liasu.

Vzhladom na to, Ze zistené spolodenstva pochadzajice z vapencov sa druhove li§ia od asociacii
uvadzanych inymi autormi zo slienitych sedimentov, bude mo#né tento poznatok vyuZif pre
paleoekologické $tidium, a tym aj pre paleogeografické zavery.
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Explanations to Plates XXXV—XLII

PL. XXXV
1 Jaculella cf. liassica BRAND, Lotharingian — Lower Pliensbachian, 60x
2 Ammodiscus cf. asper (TERQUEM), Lotharingian — Lower Pliensbachian, 60x
3 Ammodiscus cf. incertus (D’ORBIGNY), Carixian-Domerian, 60x
4 Citharina cf. colliezi (TERQUEM), Carixian-Domerian, 60x
5 Nodosaria cf. nitida TERQUEM, Toarcian, 80X
6 Nodosaria sp.,, Toarcian, 60x
7 Vaginulina cf. listi (BORNEMANN), Toarcian, 60x
8 Dentalina cf. ectadia LOEBLICH et TAPPAN, Toarcian, 60x
9 Dentalina cf. glandulosa TERQUEM, Carixian-Domerian, 60x

Pl. XXXVI1

10 Dentalina cf. ornata TERQUEM, Carixian-Domerian, 60x

11 Dentalina cf. varians TERQUEM, Carixian-Domerian, 60x

12 Dentalina cf. vetustissima D'ORBIGNY, Toarcian, 60X

13 Frondicularia cf. sulcata BORNEMANN, Carixian-Domerian, 60x
14 Frondicularia cf. intumescens BORNEMANN, Toarcian, 60x

15 Pseudonodosaria sp., Carixian-Domerian, 60x

16 Marginulina cf. prima D’ORIBIGNY, Carixian-Domerian, 60x

17 Lenticulina cf. acutiangulata (TERQUEM), Toarcian, 60x

18 Lenticulina cf. varians (BORNEMANN), Toarcian, 60x

19 Lingulina cf. camerata LOEBLICH et TAPPAN, Carixian-Domerian, 80x
20 Lingulina cf. laevissima (TERQUEM), Toarcian, 60x

21 Lingulina cf. testudinaria FRANKE, Carixian-Domerian, 60X

Pl. XXXVII

1 Dentalina cf. tenuistriata TERQUEM, Carixian-Domerian, 120x

2 Plectofrondicularia cf. brizaeformis (BORNEMANN), Carixian-Domerian, 100x
3 Frondicularia ex gr. major BORNEMANN, Toarcian, 170

4 Lingulina cf. tenera BORNEMANN, Toarcian, 150%

5 Lenticulina cf. muensteri (ROEMER), Carnian-Domerian, 110x

PL XXXVIII

1 Marginulina cf. interrupta TERQUEM, Lotharingian — Lower Pliensbachian, 88 x
2 Nodosaria sp., Carixian-Domerian, 88 x

3 Nodosaria cf. claviformis TERQUEM, Lotharingian — Lower Plensbachian 88 x

4 Nodosaria sp., Carixian-Domerian, 88 x

5 Lingulina sp., Lotharingian — Lower Pliensbachian, 88 x

Pl XXXIX

1 Nodosaria cf. claviformis TERQUEM, Carixian-Domerian, 88
2 Nodosaria sp., Carixian-Domerian, 88 x

3 Nodosaria sp.;, Nodosaria sp.,, Carixian-Domerian, 88 x

4 Lingulina sp., Carixian-Domerian, 88 x

Pl XL

1 Lingulina sp., Carixian-Domerian, 770x

2 Ammodiscus cf. asper (TERQUEM), Lotharingian — Lower Pliensbachian, 88 x
3 ammonite — juvenile stage, Carixian-Domerian, 28 X

4 Lingulina sp., Carixian-Domerian, 88 x

5 profile of holothurian sclerite, Toarcian, 88 x
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1 Passaloteuthis cf. apicicurvatus (BLAINVILLE), Carixian-Domerian

2 Passaloteuthis sp., Lotharingian — Lower Pliensbachian

3 Passaloteuthis virgatus (MAYER), Lotharingian — Lower Pliensbachian

4 Passaloteuthis cf. seatownensis LANG, Carixian-Domerian

5 Passaloteuthis cf. elegans (PHILLIPS), Lotharingian — Lower Pliensbachian

axial part of rostrum with the back part of alveole

6 Passaloteuthis virgatus (MAYER), Lotharingian — Lower Pliensbachian

7 Passaloteuthis cf. elegans (PHILLIPS), Lotharingian — Lower Pliensbachian

back end of rostrum

8 Oxytoma cf. inaequivalvis sinemuriensis (p'ORBIGNY), Lotharingian — Lower Pliensbachian

P1. XLII

141

1 Calliphyloceras cf. nilssoni (HEBERT), Toarcian

2 Leptaleoceras sp., Carixian-Domerian

3,4 Passaloteuthis sp., Lotharingian — Lower Pliensbachian

5 Cirpa fronto (QUENSTEDT), Lotharingian — Lower Pliensbachian

Pl. XXXV—XXXVI — photograph reconstructions
Pl. XXXV—XXXVI — Photo by L. Osvald
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Zapadné Karpaty, sér. paleontolégia, 10, s. 103—104, Geologicky Ustav Dionyza Stira,
Bratislava, 1985

RuzZena Lehotayova

Helicosphaera porosa — new species of calcareous nannoflora
from Oligocene/Miocene boundary

2 Pls. (XLIII—XLIV)

Abstract. A new species of calcareous nannoflora — Helicosphaera porosa is described from the West
Carpathians (Sheet Filakovo). The species occurs in nannoassemblages corresponding to the nannop-
lanktic biozone NN 1 — Triquetrorhabdulus carinatus to NN 2 — Discoaster druggi from the Oligocene/
Miocene boundary.

Introduction

The study of calcareous nannoflora in sediments of wide surroundings of Lucenec-
—Filakovo, the Cerova vrchovina upland (samples F-106, F-108, AN-171) revea-
led a new species of the genus Helicosphaera KAMPTNER 1954. It is a significant
species because of its narrow stratigraphic range.

Systematic evaluation

Helicosphaera KAMPTNER 1954
Type species: Helicosphaera carteri (WALLICH) KAMPTNER (1954)

Helicosphaera porosa sp. n.
Pl. XLIII, Fig. 1, 2, P1. XLIV, Fig. 1, 2, 3, 4

Holotype: Scanning electron micrograph N 1753/84, P1. XLIII, Fig. 1

Dimensions of holotype: length 7.5 u, width S u

Paratype: SEM ... N 6125/84

Type locality: Filakovo — sample F-108, South Slovakia, Czechoslovakia

Type level: Oligocene/Miocene, nannoplanktic biozone NN 1 Triquetrorhab-
dulus carinatus to NN 2 Discoaster druggi.

RNDr. R. Lehotayovd, CSc., Geologicky dstav D. Stiira, Mlynské dolina 1, 817 04 Bratislava.
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Denomination: According to porous perforation of central area of Helicos-
phaera.

Diagnosis: A large form of Helicosphaera with porous perforation of central
area.

Description: A large form of helicosphaere of oval shape. On the proximal side
is an interesting porous perforation of the central area. Individual pores are small,
irregularly arranged. Their shape is subcircular and circular. Along the longer axis of
ellipse there is a slot in the porous central area in the middle. Longitudinal lamellate,
narrow calcite segments are perpendicular to the central area. They form a proximal
disc, spiral-coiled on the proximal side into the flenge.

This part is already a part of the distal side of the taxon mentioned.

On the distal side a large, empty oval central area may be seen. Sometimes it shows
remains of broken perforated central area on the proximal side (P1. XLIV, Fig. 3).
The central area is surrounded by a distal disc with increasing width, extending into
the flenge. The flenge is semi-circular and wider than the distal disc.

Remark: Some damaged specimens of Helicosphaera porosa with the broken
central area remind of Helicosphaera ampliaperta. The new species Helicosphaera
porosa has a narrow stratigraphic range. It was found in sediments on the
Oligocene/Miocene boundary, in the nannoplanktic biozones NN 1 — Triquet-
rorhabdulus carinatus, NN 2 — Discoaster druggi. So the species is stratigraphically
significant.

Assemblages, comprising the new species, consist of the following species:
Cyclicargolithus floridanus (ROTH et HAY) BUKRY, Discoaster deflandrei BRAMLETTE
et RIEDEL, Helicosphaera carteri (WALLICH) KAMPTNER, Helicosphaera perch-
nielsense HAQ, Helicosphaera transilvanica GHETA, Pontosphaera multipora
(KAMPTNER) ROTH, a.0.

Explanations of plates XLIII—XLIV

Plate XLIII
Fig. 1 Helicosphaera porosa n. sp., loc. Filakovo (F-108), proximal view (holotype).
Fig. 2 Helicosphaera porosa n. sp., loc. Filakovo (F-108), proximal view (paratype).

Plate XLIV

Fig. 1 Helicosphaera porosa n. sp., loc. W of Radzovice (An-171), distal view, magnification 7000x.
Fig. 2 Helicosphaera porosa n. sp., loc. Filakovo (F-106), proximal view.

Fig.3 Helicosphaera porosan.sp.,loc. W of Radzovice (AN-171) proximal view, magnification 3000x.
Fig. 4 Helicosphaera porosa n. sp., loc.W of Radzovice (AN-171) distal view, magnification 3500%.
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PHOTOGRAPHS
I—XLIV
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