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MARCINOWSKJ, ~. and WJEDMANN, J.: The Albian ammoni tes of Poland.
Palaeontologia Polonica, 50, 3-94, 1990.
Taxonomic and ecological analysis of the ammonite assemblages, as well as their
general paleogeographical sett ing, indic ate that the Albian deposit s in the Polish
part of the Central European Basin accumul ated under shallow or ext remely shallow
marin e conditions, while those of the High-Tatra Swell were depo sited in an open
sea environment. The Boreal character of the am monite faunas in the epicontinental
area of Poland and the Tethyan character of those in the Tatra Mountains arc
evident in the composition of the analyzcd asse mblages . Du ring the Middle Alb ian ,
Boreal hoplitids migrated to the Poli sh areas from the west or northwest, and they
gradu ally spread through the western Ukraine towards the H igh-Tat ra Swell located
deep within the Tethyan Realm (i.e. , Alpin o-Carpathi an geosyncline), In the Upper
Albian, in spite of an increas ing marine transgression , distinct provinciali sm became
evident both in the Boreal and in the Tethyan ammonite assemblages. This apparently
resulted from the bathymetry-distance filter which separated the High-Tatra Swell
from the plat form areas of Poland , a filter which worked more efficiently in the
Upper Albian than du ring Middle Albian time. Th is phenomenon was widespread
in Europe and was caused by change s in climatic and bath ymetri c conditions rather
than by the development of physical barriers (such as landmasses or cordilleras).

In the paleo ntological section of this paper, two new taxa are described: Hemi­
ptycho ceras tatricum sp. n. and Hamites (Me talwmites) passendorferi sp. n, Described
in more detail is Scaphamites passendorferi WIEDMANN and MARCINOWSKI, 1985.
The genu s Scaphamites WIEDMANN et MARCINOWSKt, 1985 evolved from hamitids
and is the pre sumed ancestor of the genus S caphitcs PARKINSON, 1811. It provides
evidence that the supcrfarnily Scaphitaceae MEEK, 1876 belongs to the suborder
Ancyloceratina WIEDMANN, 1966 rathe r than to thc suborder Lytoceratina HYATr ,
1899.

The good sta te of preser vati on of the adult specimens permits recognition of
micro- and macroconchs among representat ives of the genera Anahoplites HYATI,
1900, Callihoplit es SPATH, 1925, and Mortoniceras MEEK, 1876.

Key words: Ammonites , taxonomy, paleobiogeography, Albian, Poland.

Ry szard Ma rcinowski, Institute of Geology , University of Warsaw, Al. Zwirki i Wi·
gury 93, PL-02089 Warszall'a, Poland; l ost Wiedmann, lnstitut und Mu seum fiir Geo­
logle und Paliiontologie del' Universitiit Tiibingen, Sigwartstrasse /0, D-7400 Tiibingen,
Federal Republic of Germany. Received: August / 987.
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AM O NIT Y ALBU POLSK I - ICH EKO LOG IA, ZNA CZ EN IE ST RATYGRAFI CZN E I BIOG EOG RA FI CZN E

Streszczenie. - Analiza albskich zespolow amonitowyc h w profilach G ory Chelmowej
kola Przedborza, Annopola nad Wisl1! i Wielkiej Rowni w Tatrach (fig. 1-2,4,6,9 ; tab. 2-7)
oraz ogolne do paleogeograficzne wskazuja na zroznicowanie srodowisk sedymentacji. W po l­
skiej czesci basenu centralnoeuropejskiego osady z amonitami tworzyly sie w waru nkach
odpowiadajacych wewnetrznemu szelfowi, zas w serii wierchowej Tatr w srodowisku wska­
zujacym na szelf zewnetrzny i jego granice ze stokiem kontynentalnym (fig. 1, 8). Obecnosc
gornoalbskich amonitow w skrajnie plytkomorskich osadach Gory Chelmowej wywolana
zostala po smiertnym dryfem muszli w strefe plycizn (fig. 3). Masowe nagromadzenia amo­
nitow w Annopolu i serii wierchowej Tatr (Mala Laka , Wielka Rowie ri, Biala Woda) mialy
miejsce na wyniesieniach dna, w wyniku kondensacji stra tygraficznej 0 zblizonyrn interwale
czasowym w poszczegolnych profilach (fig. 4, 6 oraz tab. 5-6). W rejonie Annopola powstanie
skondensowanej stratygraficznie warstwy fosforytowej (alb srodkowy i gorny) wiazac nalezy
z tektonika synsedyrnentacyjna i zmianami dynamiki srodowiska (sztormy). Po zytywny ru ch
wznoszacy nie doprowadzil jednak do emersji progu, byl bowiem kompensowany eustatycznym
wzrostem poziomu mor za (fig. 5). Natomiast sedyrnentacja skondensowanych stra tygraficzn ie
weglanowo-fosforytowych osadow serii wierchowej Tatr odbywala sie w spokoj nym srodowisku
zatopionej platformy weglanowej urgonu (fig. 7).

Zespoly amonitowe w profilach Gory Chelmowej i Annopola sa zdorriinowane przez
borealne hoplitesy, 0 wydatnej ornamentacji muszli (por. fig. lA, 9 K-L ; ta b. 2-4), podczas
gdy w profilu Wielkiej Rowni dorninuja formy 0 muszli gladkiej lub sla bo ornamentowanej
(desmocerasy, fyllocerasy, tetragonitesy, lytocerasy). W tym ostatnim profilu zwraca rowniez
uwage znaczny udzial heterornorfow (por. fig. 9 M oraz tab. 7). W albie srodkowyrn borealne
hoplitesy migrowaly do Pol ski z polnocnego zachodu i zachodu i poprzez depresje lwowska
docieraly do geosynkliny karpackiej , w tym rowniez do strefy sedymentacji ser ii wierchowej
(por. fig. 1B, 8). Borealne wplywy w medyterariskim zespole amonitowym serii wierchowej Tatr
(por. fig. lA oraz tab. 7) umozliwiaja stosowanie jednolitego, " borea lnego" podzialu bio­
stratygraficznego (tab. I). W albie gornym borealny charakter fauny amonitowej w polskiej
czesci basenu centralnoeuropejskiego jest nadal silnie zaakcentowan y, mimo pojawienia sie
rnedyterariskiego rodzaju Mortoniceras. Rodzaj ten , stosunkowo pospolity w profilu G ory
Chelmowej, zanika w kierunku poludniowo-wschodnim i jest prawie nieobecn y w p rofilu
Annopola nad Wisl1! (por. tab. 3-4). Zatem mortonicerasy nie mo glymigrowac z geosynkliny
karpackiej . W gornyrn albie, mimo rozwoju transgresji (fig. l C), nastepuje wzrost prowincja­
lizmu zarowno wsrod borealnych, jak i medyterariskich zespolow amonitowych, wywolany
powstaniem .filtru" glebokosciowo-odleglosciowego, ktory separowal Tatry od obszaru
platformowego Polski skuteczniej nit rnialo to miejsce w albie srodkowyrn. Ten wzrost pro­
wincjalizmu wiazac nalezy z klimatem i batyrnetria, w mniej szym zas stopn iu z barierami
fizycznymi w postaci ladow, czy tez kordylier pojawiajacych sie efemerycznie w geosynklinie
alpejskiej (WIEDMANN 1973, MARCINOWSKI i WIEDMANN 1985). W prowincj i bo realn ej albskie
zespoly amonitowe zdominowane sa przez formy odznaczajace sie wydatna ornamentacja
muszli , natomiast w medyterariskiej przez formy gladkie i slabo ornamentowan e, przy czym
heteromorfy rownie czesto sa notowane w obu tych prowincjach (fig. 9). Brak prowincj alizmu
wsrod wiodacych bentoniczny i epibentoniczny tryb zycia heterornorfow wyjas niono duza
tolerancja srodowiskowa ich stadium mlodocianego oraz zdolnoscia zasiedlani a roznych stref
ekologicznych (MARCI NOWSKI 1974, 1980).

Paleontologiczna czesc pracy (figs. 10-27, pI. 1-25) ·zawiera opis 92 gatunkow i pod­
gatunkow, w tyrn dwoch nowych: Hemiptycho ceras fatricum i Hamites (Metahamitesi passen­
dorferi. Dokladniej opisano Scaphamites passendorferi WIEDMANN i MARCINOWSKI, 1985,
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kt6ry jest fo rma przejsciowa porn iedzy hami tesami i skafitesa mi. Zmienia to dotychczasowa
pozycje syste matycz na nadrod ziny Scaphitaceae MEEK, 1876, ktora nalezy raczej do podrzedu
Ancyloceratina W rEDMANN, 1966 niz po drzed u Lytoccr atina HYATI , 1899. Dobry sta n zacho­
wania doroslych okaz6w umozliwil rozpozna nie mik ro- i ma krokonch w obrebie ro dzaj6w
Anahoplites H YATT, 1900, Callihoplites SPATH, 1925 i Mo rtoniceras MEEK, 1876.
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Genus Protetragon ites HYATI , 1900 .
Superfam ily Tetragonitaceae HYATI , 1900

Famil y Gaudryceratidae SPATH, 1927
Subfam ily Gaudryceratin ae SPATH, 1927

Genu s Eogaudryceras SPATH, 1927
Subgenu s E. iEogaudryccras) SPATH , 1927

Genu s Kossmatella JACOB , 1907 . . . .
Subgenus K. tKossmatellai JACOB, 1907

Fa mily Tet ragonitidae HYATI, 1900 . . .
Genus Tetragonlt es KOSSMAT, 1895

Superfamil y Ancylocerataceae MEEK , 1876
Family Hamitidae HYATT, 1900 (incl. Ani soceratidae HYATI, 1900)

Genus Hamites PARKINSON, 1811
Subgenus H. tHamites) PARKI NSON, 1811 . ..
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Genu s Hemiptychoceras SPATH, 1925
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Subgenus A. tPro tanisoceras v SPATH, 1923
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Genus Hantit oides SPATH, 1925 . . . . . .
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Subfamily Mortoniceratinae SPATH, 1925 .
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The present monography is an extension of the authors' previous comprehensive report
(MARCINOWSKI and WIEDMANN 1985)/ on the Albian ammonites od Poland. The content of
the ment ioned above preliminary paper which was published without any paleontological
data is purposefully repeated to a large extent here (with several new figures) in order to bring
together the investigated ammonites to their geographic and stratigraphic sett ings along with
remarks on their environmental and depositional background . These ammonites, with a strati­
graphic age rang ing from the Floridu m to the Perinflatum Subzone (Table I), occur primarily
in two regions, namely, in the Centra l Polish Uplands (Polish Jura and Holy Cross Mountains)
and the High-Tat ric series of the Tatra Mountains, Inner Carp athians (fig. I). The geotectonic
settings of these two regions during Albian time were different , just as they were throughout
the entire Mesozoic. The Cent ra l Polish Uplands were part of the southern, marginal part
of the ep icontinental Central Europea n Basin (see MARC1NOWSKI and RADWANSKI 1983),
while the Tatra Moun tains were embraced by the Alpin o-Car pathi an geosync1 ine (fig. 8).
This difference in geotecton ic sett ing evidently controlled a pronounced faunal differentiation:
a Boreal character in the Central Polish Up lands and a Mediterranean one in the Tatra
Mountains.
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of Albian deposits (stippled areas),
The major Laramidc tectonic unit s are indicated by their axial zones; the thick line labelled " F-S Shield" indicates the
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(Albian deposi ts in the Ca rpathians are omitted. )
The Cent ral Polish Upland s areas di scussed in the text are indicated as follow s: VS - Upper Silesia ; PJ - Polish Jura;

CV - Cracow Upland; MV - Miech ow Upland ; HCM - Hol y Cross Mountains; L V - Lublin Upland.
Locations of profiles with known percent ages of hoplitid Boreal ammonite fauna (black) and the num ber of specimens
are given here for particular sections : Mt. Chelrnowa - A ll r i t ll s Subzone, Ann opol-on-Vistul a - Eodentatus through

Altonense Sub zones, Wiclka Rowieri - Floridum through Altonense Subzones.
B-C - Middle and Upper Albian palcoge ography of Poland , compil ed from the literature (CIESLlNSKI 1959b, 1965,
1976; KSI-\ZKIEWICZ 1961, 1962; JASKOWtAK-SCHOENEICHOWA 1979; RACZYNSKA 1979) and observations from the present
study in the Central Polish Uplands. I - land areas; 2 - boundaries between land and depo sitional areas (a : high ly
probable, b : speculative}: 3 - flysch ; 4 - sha llow water san d (mos tly glauconitie) ; 5 - sand consisting of sponge
materi al (gaizcs and spongiolites) : 6 - sandy marl and marly sand (mos tly with phosphatic nodul es and glauconite);

7 - routes of migration of the Boreal hoplitid fauna.
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T ab le I

Standard biostratigraphic zonation of the Albian in Poland

Substage Ammonite Zones Ammonite Subzones

Sto l i c z k a i a d ispar
Mortoni c e r as ( Mortonicera s ) per inflatum
Sto l i c zk a ia ( St o li c z kaia ) blanchet i

UPPER AL BIAN
Morton icera s ( Mortonicera s ) altonense
Ca lliho p lit es aur itus

Mor ton i c e r a s in f la t um Hysterocer as varicosum
Hysterocer as orb igny i
Dipoloceras ( Dipoloceras ) cr istatum

Euhoplit es la u tus
Anahopl ites davies l
Euh op l i t e s nit idus

Euhopl ites meandrinus

Euhopl ite s l o rica t us
Dipoloceras ( Dipoloceroidcs Jsubdelaruei

MIDDLE ALBIAN Dimorphoplites niobe
Anahoplites intermedius

Hoplites ( Hoplites ) spathi
Ho p l i tes d ent a tu s Lyell iceras Iyell i

Hop li t es ( Isohoplites ) eodentatus

Protohopl it es puzos ianu s
LOWER ALBIAN Dou ville iceras Otohopli t es raulin ianus

(upp er part ) ma mmillatum Cleon iceras tlorldum
Sonnerat ia k itchin i

Note : within this zonation , the presence or absence of the Altonense Sub zone is still under discuss ion (cf. KENNEDY
and HANCOCK 1978, and OWEN 1984). Recently, OWEN (op, cit.) placed the Eodentatus Subzone in the uppermost Lower

Albian
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AMMONITE SPECT RA AN D STRAT IGRAPHY IN T HE K EY SECTI ONS

MT. CHELMOWA
(figs. 2, 3 and 9K , and Tables 2 and 3)

The sandy, Upper Albian deposits (see CHLEBOWSKI et al. 1978) attain a thickness of some
180 meters, and they contain ammonites only within the middle (20 m thick) portion of the
section (fig. 2). This portion consists of medium- to coarse-grained quar tz sandstone, locally ,
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cross-bedded, with irregular interbeds of q uartz gravels (peb bles 2- 10 mm in diameter).
Silicified wood fragments bo red by biva lves and Chondrites-tytie trace fossils are common ,
while inoceramids and sponges are less frequent There are also ra re plant fragments (? buried
reeds) in growth position.

C enomanian G ta u c oiu t fc Sand
ti nc - gr u l nc d, ga ize HiJnds tonC' a nd
s a nd VI i t h g l aucon i le an d i ll r e rca -
l a t i on s o f s po ng i o l i t e

mcd i um- g r a i ner! sa nds t o ru- poor I v

. . . . . .
W .. : :' ." : "

a.. ,: '.
" '.Jo.: ' '.'c r, : "~ . ' :::

:J .":. 'c: :..

E
o.,.

f i ne-ig t a t nc d sa nds <l nd poo r l y L £' -

men t cd su nds t o ues i n th e up pe r pa r t

K i m me r i d 9 i a n C Ia y .

Fig. 2.

Profile of the Upper Albian deposits from Mt. Chelmowa, central
Poland.

Ammonites are very sca rce in these deposits. Over a twenty-year period, only about ono
hundred specimens have been collected. They consist primarily of normally coiled shells cor­
responding to the adult stages of very large or even huge indi viduals (see Tables 2 and 3).
The phragmocones and juveniles of some form s are completely abs ent.

The ammonite assemblage is characterized by the presence of coiled forms displaying
pronounced shell ornamentation (e.g., Callilioplit es, Anahoplites, and Mortoniceras), which
thus corresponds to the trachyostraceou s group; few of the ammonites have weakly ornamented
shells, thu s corresponding to the leiostraceous group (Puzosia) . In addition, uncoiled forms
(heteromo rphs) are present. Thi s assemblage is dominated by Boreal hoplitids (sec Table 3
and figs. l A and 9K).

The investigated assemblage (Table 2) is attributed to the Auritus Subzone of the Morto­
niceras inflatum Zone (CHLEBOWSKl et al. 1978). This position is confirmed by the large re­
presentatives of the genus Anahoplites HYATT (up to 190 mm in diameter) , which sometimes'
have .smooth body chambers of the Callihop lites catillus-type. These features are characteristic '
of forms of the genus Anahoplites HYATT from the Auritus Subzone (SPATH 1927: 202). Morto­
niceras (Mortoniceras) kiliani (LASSWlTZ), a species hitherto known in Europe exclusively
from the Altonense and Blancheti Subzones (SPATJ-l 1932, BRElSTROFFER 1947, KENNEDY and
HANCOCK 1978) most probably comes from a higher stratigraphic position because the
ammonites from the Mt. Chelmowa quarries were not collected from their ' particular '
ho rizon s.
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The sedimentary environment of the discussed assemblage is thought to have been extremely
shallow marine (as indicated by the presence of cross-bedding, gravels, and fragments of wood
and plants ,in growth position). The large, empty ammonite shells were certainly driven by

Tab le 2

Stratigraphic range of the ammonites from Mt. Chelmowa, central Poland ; stratigrap hic ranges
for the particular genera are also given

Ammonite Zones
& Subzones
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Broken line indicates supposed range resulting from (a) imprecise strat igraphic dates of the various regions (correlation
error), (b) imprecise determ ination of the investigated specimen, or (c) from the fact that the form is known exclusively
from the condensed sequence; arrow shows that the given taxon extends beyond the stratigraphic interval presented
in the tables; double arrow (Table 6) shows that the species is also known from a stratigraphic interval older or younger

than that presented in the tables.

the wind toward the shallows which existed far from the mainland (see fig. 3). An extremely
shallow marine environment is also inferred , at least in part, by the virtual absence of hetero ­
morphs, whose bcnthic or cpibenthic mode of life required less agitated waters .
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Fig. 3.

. . . 1 Mt Chelm owa central Po la nd (po sition of these dep osit s withi n thc profile is given in fig. 2) .
Environmental scheme for the ammonire-bcaring sa nds tone fro n . . ' '. . f i t. 4 sponges: 5 _ inoccramids ; 6 _ ammonites: 6 _ in life position ; 7 _ pos t

? . d d ) . rowth po sition ' 3 - bored a nd floati ng pieces 0 pan s ; - .. '
1 - Chondrites burrows ; 2 - plant s ( . bun e ree s III g rnortcm dri ft of the shells ; and 8 _ di rectly deposited shells.
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T abl e 3

Percentage composition of the ammonites (Auritus Subzo ne) at Mt. Chelmowa, Centra l Poland
(after MARCINOWSKI and WIEDMANN 1985)

Famili es and Gener a Percentage Max. diameter
In mm

HOPLlTIDAE DOU VILL E 1890 72 .28

Calli hop lites SPATH 1925 44 .56 219.5

Anahop l ites HYATT 1900 27 .72 190

BRANC OCERATlDAE SP ATH 1933

Mortoniceras ( Morton lceras ) MEEK 1876 23.76 428

DESMOCERATIDAE ZITTEL 1 8 9 5

Puzosia ( Puzosia ) BA YLE 1875 1.98 215

HAMITIDA E HYATT 1900
Hamitea ( Plealohamlt.. ) BREISTROFFER 1947 Lge Wh-58

ANNOPOL·ON·YISTUl A

(figs. 4, 5 and 9L , and Table 4)

The Albian seq uence , which overlies Kimmeridgian limestone, begins with poorly glauco­
nitic sand (2 m thick) overlai n by compact sandstone, locally quartzitic (up to 3 m thick).
Thi s sandstone (unit "A 3" in the lithostratigraphic subdivision of CIESLINSKI 1959a; see also
fig. 4) has yielded some rare ammonites (22 specimens). Associated fossi ls include the large
nautiloid Cymatoceras , inoceramids, and Chondrites- type trace fo ssils (impregnated with
phosphates, and commonly occurring in the topmost part of the unit). All the body foss ils
are preserved as quartzitic moulds impregnated with phosphates ; they are a taphonomical
remnant of the original com muni ty, i.e., on ly those organic remains which had been phospha­
t ized pri or to diagenetic d issolution and silifica tion have persisted .

The age of the ammonite assemblage (fig. 4) is documented (sec MARCI NOWSKI and RAD­
WANSKI 1983, 1989 ; MARCINOWSKI and WALASZCZYK 1985) by the presence of Hoplites (Iso­
lioplitesy; a subgenus confined to the Hop lites (Isohopiites i eodentatus Subzo ne of the Hoplites
dentatus Zone (cf. OWEN 1971 , DESTOMBES et al. 1973, DESTOMBES 1979). Noteworthy is the
occurrence of Hoplites (Otohop/ites) normanniae DESTOMBES, 1973, which had fo rme rly been
reported from this location under the nam e Hoplites (Dimorphoplitesi hilli SPATH. (We would
like to th ank Or. H. G . OWEN, London , for correcti ng the previou s identifica tion).

The sandy deposits certainl y acc umulated in a sha llow ma rine environment comparable
to that in the Mt. Chelmowa section . As at Mt. Chelmowa, large ammon ite shells could have
float ed into the shallow areas, a nd the a bsence of heteromorphs could have resulted from
unfavorable environment al condit ions.

The upper part of ·the Albian seq uence is develop ed as. a bipartite phosphorite bed (un its
"A s-As" in the lithostra tigraphic subdivision of CIESLINSKI 1959a ; see also fig. 4).

The lower part of the "phos pho rite bed " (units "As- A 7" of CII~SLlNSKI 1959a) , which
is abo ut 20 cm thick, is highly condensed, as evidenced by the abrasion of all the foss ils and
by th e postdepositional reworking of both ph osphatic lumps and foss ils (cf. SAMSONOWICZ
1925; MARCINOWSKI and RADWANSKI 1983, 1989; MARCI NOWSKI and WALASZCZYK 1985).
The fossil assemblage consists of norm ally coi led ammonites, sponges, decapods, inoceramids,
bony material (shark and sauropterigian teeth) as well as frequent pieces of wood bored
by the bivalve "Gastrochaena" amph isbaena G EI NITZ. All these fo ssil remains are preser ved
as ph osphatic moul ds or as phospha tized parts of skeletons, the wood fragments included.
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Prolile of the Albian depo sits with strarigraphically cond ensed pho spha tic bed in the uppermost part, and ammonite
distribution at Annopol-on-Vistula , centra l Poland (pro file afte r M ARCI NOWSKI and R ADWANSK J 1983).

The age of this ammonite assemblage (92 specimens) span s the full stratigraphical range
from the Lyelli and Spathi Subzones of the Hoplites dentatus Zone, through the two successive
Middle Albian zones (Euhoplites loricatus and Eulioplites lautus), up to the lower Upper Albian
M ortoniceras inflatum Zone (see MARCI NOWSKI and RADWANSKI 1983, 1989; MARCINOWSKI
and WALASZCZYK 1985).

The Middle to 'lower Upper Albian ammonite assem blage, collected from the quartzitic
sandstone and the lower' part of the phosphorite bed, is composed almost exclusively of
hoplitids, whereas the 'puzosiids 'and bran coceratids are present only as accessories (Ta ble 4).

The mass occurrence of foss ils in the lower part of the phosphorite bed is due to early
phosphatization and red eposition (fig. 5). The phosphati zation took place beneath the sediment-
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Fig. 5.

Environmental and postdepositional scheme for the lower part of the ammonite-bearing phospha tic bed at Annopol -on-Vistula, central Poland.
A - gradual, "en block" uplift of the area and simultaneous eustatic sea level increase. The trachyo straceous ammonites (mainly hoplitids) sett led on the submarine swell, on which sandy glaucon itic sedi­
ments were slowly deposited and early phosphatization took place in the ammonite shells and mould s as well as in parts of the glauconitic sand (below the sediment-water interface); B - periodically
rapid uplift of the area, resulting in shallow water conditions on the swell and creating environmental conditions unprofitable for the ammonites. Break in sedimentation (caused by storms?) seen in
erosion of the sediment and redeposition of the phosphatized ammoni te shells and moulds as well as phosphatized lumps in the sand: C - uplift rate decreasing to produce deepening of the swell area

and a return to stage "A" above.



ALBlAN AMMONITES OF POLAND .13

T a bl e 4

Percentage composition of the ammonites from the uncondensed and stratigraphically
condensed deposits (Eodentatus through the Altonense Subzones, units "A 3" and " A j.,;"

in fig. 4) at Annopol-on -Vistul a (after M ARCI NbwSKI and WIEDMANN 1985)

Fa mili es and Genera Percentage

HO PLlTID AE DOUVILLE 1 8 9 0 98 .24

Hopl ite s ( Ho p li t es ) NEUMAYR 1 8 7 5 7 6.31

Hop! it es ( Ot ohop lit es ) STEI NMANN 1925 9 .6 5

Hopl ites NEUMA YR 18 75 5. 26
Anahoplite s HYATT 19 0 0 3 .5 1
Euhopli t es SP ATH 1925 1.7 5

Hop li tes ( Isoh o p l i t e s ) C AS EY 1954 0 .88

Callihopli tes SPATH 1925 0 .88

DE SMOCERATIDAE ZITTEL 1895
Puz o st a ( Puz o sia ) BAY L E 18 78 C.88

BRANCOCERATIDAE SP ATH 1933

Mortoniceras ( Mortonicera s ) MEE K 1876 0.8 8

water interface and affected primarily the organic remains (even plan t fragment s). It was
certainly interrupted several times, and then followed by exhumation and redeposition of the
more or less ph osph atized remains ; this is seen in the variable degree of damage of the am­
monite moulds and phosphatic lumps containing different fossils (cf. SAMSONOWICZ 1925 ;
MARCINOWSKI and RADWANSKI 1983, 1989). The formation of the condensed seq uence is
thus thought to have deve loped in a high energy environment, whereas phosphatization was
possible only du ring periods of lower hydrodynamic activity (fig. 5). Changes in the water
dy namics were related to sedimentary movements, which, however, still did not lead to emersion
because of the coeval eustatic sea level rise (cf. HANCOCK 1975, NAIDIN et al. 1980).

The upper part of the phosphorite bed (unit "As" of CIESLINSKI 1959a) is less condensed,
and it contains only two specimens of Stoliczkaia (Stoliczkaia) cf. notha (SEELEY), ind icative
of the uppermost Albian Stoliczkaia dispar Zone (CIESLINSKI 1959a). The upper part of the
phosphorite bed completes the Albiansequence, which is conformably overlain by the lower-
most Cenoma nian st rata (Mxu c ruowsxr and WALASZCZYK 1985). .

M A L A Lf\K A A ND WIELK A R6wIEN

(figs. 6, 7 and 9M, an d Tables 5-7)

A band of unstratified, dark-green , glauconitic limestone (0.3-0.5 m thick), wh ich begins
the Albian sequence at Wielka Rowieri and which is replete with diverse fauna (PASSENDORFER
1921 , 1930, 1983), contains numerous ammonites, usually preserved as more or less phosph a­
tized mou lds (figs. 6 and 7, and Tables 5 and 6).

This assem blage is dom inated by fo rms of the leiostraceous group (desmoceratids, phyllo­
ceratids, gaudryceratids, and tetragonitids) while the trachyostraceous group is subordinate
(fig. 9M and Table 7). Noteworthy is the relati vely large number of heterornorphs (34.35%).
All these fea tures serve to distinguish th is assemblage from that of similar age at Annopol­
on -Vistula and from the Upper Albian assemblage at Mt. Chelmowa (fig. lA, and Tables 3 and 4).

The mass occurrence of the perfectly pre served , phosphatized ammonite mo ulds (some­
times also of their shell s) in the glauconitic limestone is due to ,their earlier phosphatization
and redepositio n (that is, overturning) ill situ. A stromatolitic layer associated with a hard-
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Profiles of the Albian deposits and thei r sira tigraphic co rrelati on in the H igh-Tatr ic Series, southern Poland (geological
profiles after PAS.~Ej';()ORFER 1930, and KRAJEWSKI 1984 ; see also Tables 5 and 6).

ground subdivides the glauconitic limestone at Wielka Rowieri. According to KRAJEWSKl
(1981: 738 ; 1984, fig. 2 C), during fo rmation of the hard-ground heavy mineralization and
intraformational reworking took place, but this process was limited to the uppermost part of
the sediment. This interpretation is somewhat contrary to the stratigraphica l dates documented
by the eo-occurrence of ammonite species from various biostratigraphic zones (cf. P ASSEN­

DORFER 1930). Therefore, redeposition must have occurred in the sed iments below and ab ove
the stromatolitic layer. It is more probable that pho sphatization of the dep osited organic
remains (in addition to ammonites there are frequent belemnites, brachiopods, pelecypods,
gastropods, and echinoids) occurred earlier than lithification of the sur ro unding carbonate
ooze, which had been deposited very slowly (fig. 7B). Such a situation possibly cau sed re­
deposition by weak currents of the unconsolidated carbonate sediments, while earlier phospha­
tized organic remains were reworked in situ, and thi s produced the residual lag (fig. 7C).
A break in sedimentation produced the hard-ground which is asso cia ted with the stromatolite.
Early consolidation of the hard-ground and stro mato litic layer sta bilized the underlying
sediments (fig. 7E). Formation of a new residu al lag then began above the stro matolitic layer
(cf. also GEBHARD 1983, fig. 15). Glauconi tic limestone with ph osphatic nodules originated
on a submarine swell as a result of very slow sediment ation und er open shelf conditions
(KRAJEWSKI 1981 ; cf. also figs. 7 and 8).

The age of this assemblage is indicative of the full stra tigra phical range from the Floridum
Subzone of the Douvilleiceras mammillatum Zone through the Altonense Subzone of the
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Table 7

15

Percent age composition of the ammonites from the strat igraphicalIy condensed glauconitic
limestone (Floridum through Altonense Subzones) at Wielka Rowieri , High -Tatric Series,

southern Poland
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Mortoniceras inflatum Zone. Its lower limit is determined by the appearance of the subgenera
Anisoceras (Prohelieoeeras) and Anisoceras (Protanisoceras), as well as by the species Douvillei­
-ceras mammillatutn (SCHLOTHEIM) and Uhligella walleranti lACOB (see Tables 5 and 6). The
upper limit can be established only in the secti on at Mala Laka, where th e glauconitic limestone
is overlain (with a sed imentary break) by sandy glauconitic mudstone containing, among
others, such ammonite species as Haniites (Hamites) attenuatus SOWERBY, Anisoceras (Aniso­
ceras) saussureanum (PICTET), Mortoniceras (Mortonieeras) prieei (SPATl-I), M. (M.) inflatum
(SOWERBY), and M. (M.) pachys (SEELEY) (see Table 5). These ammonites are preserved as
fragmentary moulds and are more or less eroded, particularly the large forms (PASSENDORFER
1930: 526, 656). The surface of these moulds is glauconitized, but the matrix is composed
of glauconitic limestone. This state of preservation clearly indicates redeposition of ammonites
derived from the glauconitic limestone. The eroded glauconitic limestone included M. (Al. )
iuflatum (SOWERBY) and M. (M.) pachys (SEELEY), species which indicate the Aftonense Subzone.
Consequently, the sandy glauconitic mudstone with redeposited ammonites at Mala Laka
is interpreted as the equivalent of the Blancheti Subzone. The stratigraphic gap associated
with this redeposition represents a very short interval. The presence of H. (H.) attenuatus
(SOWERBY), a species known exclusively from the Middle Albian, and M. (M.) prieei (SPATH),
which ranges only up to the Auritus Subzone, indicates a lack of stratification in the underlying
sediments ; hence this confirms the stratigraphically condensed nature of the glauconitic lime­
stone. The sandy glauconitic mudstone passes conformably into the marly mudstone with
ammonites indicative of the Perinflatum Subzone of the Stoliezkaia dispar Zone (see PASSEN­
DORFER 1930; herein fig. 6 and Table 5).

AMMONITE BIOGEOGRAPH Y

The Central European Basin was part of the European Zoogeographic Realm (NAIDIN
1959, 1969, 1991), the limits of which coincided with the Hoplitinid Faunal Province during
Albian and Cenomanian times (OWEN 1971, 1976, 1979; MARCINOWSKI 1980, 1983; SAVELEV
1981). This province was comprised of eastern Greenland, Spitsbergen, the N orth Sea Basin,
the London-Paris Basin, the Central European Basin, the Russian Platform, the Crimea,
northern Caucasus, the Aral region, Mangyshlak, Kopet-dag, and northern Iran. The presence
of hoplitids in the Lower Albian of eastern Greenland . Spitsbergen, eastern England, northern
France, northern Germany, and Bornholm (OWEN 1971, 1979; KENNEDY et al. 1981) and
their subsequent appearance throughout the platform areas of Poland during the Middle
Albian clearly indicate a migration of these ammonites from the north and northwest (see
fig. IB). The Middle Albian ammonite assemblage from Annopol-on-Vistula is composed
almost exclusively of Boreal hop1itids (see fig. IA and Table 4). Although the percentage of
hoplitids in the Mediterranean assemblage from the High-Tatra Swell is as low as 8.59 %,
they are nevertheless the second mo st abundant component of the families counted there
(see Table 7). Mediterranean influences are unknown throughout the platform areas of Poland,
and migration is therefore thought to have progressed unidirectionally from the Danish­
Polish Trough through the Lwow region towards the Carpathian geosyncline. During Middle
Albian time the hoplitids migrated from western Europe to the Russian Platform and Mid­
Asian area via the Lwow region; at that time was no direct connection between the Centra l
European Basin and central Russia (see fig. 1B).

In the Lower Cretaceous, up to the Aptian, a direct connection between the Boreal Sea
and the Alpine geosync1ine existed along the western side of the Urals. This connection closed
in the Albian, after which an east-west basin developed on the Russian Platform, uniting it
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with the Central European Basin via the Polesie region and eastern Poland, at least duri ng
the Upper Albian (see fig. IC ; and SASONOVA and SASONOV 1967, NAIDIN et al. 1980, NAIDIN
1981). In PodoIia , as well as on the Moesian Platform, the Mediterranean influences recognizable
within the Albian ammonite assemblage are indicative of an area close to the Carpathian
geosyncIine (see NOWAK 1917, PASTERNAK et al. 1968, MUTIU 1984).

During the Upper Albian , the Centra l European Basin ~nd the sea which was spreading
over the Russian Platfo rm established wider con nections due to the advance of the globa l '
mid-Cretaceous transgression (see fig. 1C). The Boreal hoplitids could then migrate fro m
western Europe to the mid-Asian regions along a direct seaway which was clearly much shorter
than that along the southern region s bordering the Carpathian geosyncline. The disappearance
of Boreal forms within the Upper Albian ammonite faunas of the High-Tatra Swell can easily
be explained by such a paleogeograph ic setting. The Boreal character of the Upper Albian
ammonite faunas was stilI pron ounced in the Polish part of the Central. European Basin,
although hea vily ornamented Mediterranean brancoceratids represented solely by the genus
Mortoniceras had already appeared. The latter genus i'3 relatively common in the Mt. Chelmowa
section , but it vanishes in the southeastern areas (i.e., Annopol-on-Vistula section; see Tables 3
and 4). This fact excludes the possibility of its migration from the Carpathian geosyncl ine
through the Lwow region .

A general eastward migrat ion of the family Brancoceratidae is thus well-exemplified by
their occurrence in Poland ; this is compatible with former observations by OWEN (1976, 1979),
which concern the spreading of the Upper Albian brancoceratids from the Alpine geosyncIine
to the Central European Basin via the Lond on-Paris Basin. The lack of Boreal influences
in the High-Tatra Swell and of Mediter ranean forms in the platform areas of Poland during

200 k m
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Fig. 8.

The West Carpathia n gcosync line and the southern part of the Central Europea n Basin during the Middle (A) an
Upper (B) Albian (aft er MARCINOWSKI and WIEDMANN 1985). Distr ibut ion of facies and the relationships between
particular regions based on information from the literature (KSL\ZKI EWICZ 1958, 1961, 1962, 1977; BIRKENMAJER 1960,

1977; Axnnusov 1965; SL~CZKA 1976; CSASZAR and H M S 1979).
BT -Bakony Trough ; ST - Sub-Tatra Trough ; lfS -High-Tatra Swell ; PT-Pieniny Trough ; OFB -Outer
Flysch Basin ; SC - Silesian Cordi llera; NMC - Nort h Margin Cordillera; MCA - Meta-Carpathian Arch; CU -

Crac ow Upland ; PI - Polish Jura ; PL - Polish Lowland.
Shel f facies : 1 - shallow water organ odct rita l and reef limestones ; 2 - shallow water sand and sandstone, mostly
glauconitic ; 3 - open shelf glauconit ic limestone, strati graphically condensed ; 4 - open shelf mart; continental slope
facies: 5 - mesopclagic mar! and mudstone intercalated with sandstone; 6 - bathypelagic mar! with siliceous chert
and radiolarite ; 7 - flysch (a : sandstone and sha le, b: mainly shale with spongiolite and gaize). The term s "meso-"
and "bathypelagic" are used as in "The Encyclopedia of Oceanography" edited by R. W. FAIBRIDOE (1966), but relative
depths of the facies were classified in accordance with the modern subdivisions of stable (Atlantic type) continental

margins (cf. BOILLOT 1983).

a - Palaeon tologia P olonica 50
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the Upper Albian is thought to have resulted from advanced provinciali sm, which d istingu ished
the Boreal and the Tethyan Realm s in Po land more efficientl y th an it had during Middle A lbian
time. This provinci alism was certainly favoured by the regional deepening of the West Car­
pathian geosyncline, which acquired its maximum width a t tha t t ime .

Consequently, the phenomenon of the bathymetry distan ce filter increased. Both factors
hampered further migration of the ammonite faunas and separa ted the High-Tatra Swell
from the platform areas of Poland more effectively than d uring Middle Albian time . Land­
mass barriers, which included part of the Meta-Carpathian Arch and the Silesian CordilIera
within the Outer Flysch Basin (see figs. IC a nd 8), certa inly played no decisive ro le in am­
monite provincialism. This latter interpretation is supported by the fac t that Mediterranean
influences in the Berriasian and Valan gini an a mmonite faunas in the platform areas of Poland
were much greater th an in th e Upper Cretaceou s epo ch. During this tim e (i.e., since the
Cenomanian) the Central European Basin throughout the Central Poli sh Uplan d possessed
wide, direct seaway connections with the Carpathian geosyncline. Increased pr ovinci ali sm
in the Upper Albian ammonite faunas is also recognizable in Spain (WIEDMANN 1962a, 1982)
and in the sub-Alpine chains of southeastern France. In the latter region , di stinct boreal
influences were still evident in the Middle Albian (cf. PARONA a nd BONARELLl 1897, G EBHAR D
1983a).

The data lead to an un expected conclusion ., An increase of provinciali sm in th e U pper
Albian ammonite faunas was associated with the advance of the mid-Cretaceous tran sgression ,
which was responsible for the elimination of isolated basins and th eir ecos ystems. The dec isive
factor controlling di stribution of th e ammonites ca n therefore be asc ribed to clima te a nd
bathymetry (see also WIEDMANN 1973. 1982 ; SCHOLZ 1979a ; KLINGER and WIEDMANN 1983).
The latter factors were also decisive for the separation of the Ce ntra l Euro pea n Bioprovince
from the Tethyan Bioprovince during the Upper Creta ceo us, a ltho ugh good seaway con­
nections did exist.

REM ARKS ON ECOLOGICAL AND BATHYMETRIC REQUIREM ENTS OF ALBIAN AMMONITES

The Albian ammonite assemblages at Mt. Chc!mowa and Annopol-on -Vistula a re do­
min ated by trachyostraceous form s (ho plitids a nd brancoceratids), whereas leiost raceous
forms and heteromorphs are practically missing (see fig. 9K-L and Tables 3 a nd 4). When
the style of ornamentation of these ammonites is considered, they evident ly co incide wit h
group "A" of TANABE et al. ([978). Th e dominance of leio straceous forms (gro up "C' ­
desmoceratids, phylloceratids, gaudrycerat ids, a nd tetragonitids) a nd the high percentage
of heteromorphs (gro up "B ") in the ammonite assemblage of Wielka Rowieri indicat e eith er
an offshore environment and greater depths (cf. WIEDMANN [973 , TANABE et al. [978 ) or
a boundary between the lower neritic and the upper bathyal zone in the classic mod el of SCOTT
(1940).

The Albian heteromorphs usually occur in the clay and marl y facie s rather"than in the
sandy facies (cf. SPATH 1934-1943; MARcl NowsKI and N AIDI N [976; SCHOLZ 1979a , b).
A similar situation is also known from the Middle Jurassic deposits of the Swabian A lb in
West Germany, where the heteromorphs a re remarkably frequent in the clay facies, which,
due to its quiet water en vironment, provided optimum biotope co nd itions (see DIETL 1978).

Generally, the Albian ammonite assemblages of the Boreal Realm a re dom inat ed by trachyo­
straceous forms associated with heteromorphs, whereas in th e Tethyan Realm leiost raceous
forms a nd heteromorphs are dominant (fig. 9). Such a genera l feature clearly indicates th e
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• TRACHYOSTRACEOUS AMMONITES

l .:.::i::::::::::t :·ttrlHETEROMORPHS

Co mpos ition of the Albian ammonite fauna in some sections of Europe (total number of species or subspecies in each section is ind icated). After WlEDMANN (1978) with new dat a by
MARCINOWSKI and WIEDMANN (1985).

Leiostraceous ammonites, phylIoceratids, gaudrycera tids, tetragonitids, and dasmoceratids ; trachyostraceous ammonites: hopiitids, brancoceratids, and Iyellicerat ids ; heterom orphs :
turril it ids, hamitids, anisoceratids, and scaphitids.

Ammon ite localities: A "":'" Stoliczkaia dispar Zone of Folkestone , southeastern England (SPATH 1923-1942) ; B - Stoliczk aia dispar Zone ofSainte-Croix, Switzerland (RENZ 1968) ; C­
Stoliczkaia dispar Zone of the Bakony Mt s., Hungary (SCHOLZ 1979a); D - Stoliczkaia dispar Zone of the Vascogotic R anges, nor thern Spain (WIEDMANN 19620); E - Stoliczkaia
dispar Zone ofSalazac, Gard , southern France (BRbISTROFFER 1940, 1947); F - Upper Albian of the Subbetic of Caravaca , Murcia, southern Spain (WlEDMANN, unpublished data) ; G ­
Upper Albi an of Mallorca (WIEDMANN 1962b, 1964 and unpublished data) ; H - Stol iczk aia dispar Zone of the Orosei area , eastern Sardinia (WIEDMANN and D IENI 1968) ; 1 - Hoplites
dentatus th rou gh Stoliczkaia dispar Zones , condensed sequences'[ of the Subalpine Ranges, southwestern France (GEBHARD 1983a); J - Mortoniceras perinfiatum Subzone of
Salzgitter, northern Germany (SCHOLZ 1979b); K - Ca/lihoplites auritus Subzone of the Mortoniceras inflatum Zone of Mt . Chelmowa, cent ral Poland; L - Hoplites dentatus th rough
Mortoniceras infla tum Zones, mostly condensed sequence of Annopol-on-Yistula , Poland ; M - Hoplites dentatus th rough Mortoniceras inflatum Zones, conden sed sequence ofWielka
Rowieri, Tatra Mts., Poland ; N - Upper Albian of the southwestern Cr imea highland , Soviet Union (MARCINOWSKI and NAIDIN 1976); N 1 -Morto1liceras inflatum Zone in clay

facies ; N. - uppermost Mortoniceras inflatum and Stoliczkaia dispar Zones in sandy facies.



ALBIAN AMMONITES OF POLAND 19

low tendency for provincialism displayed by the heteromorphs, whose mode of life was benthic
or epibenthic. T his certa inly resulted from two factors: (I) high tolerance of the j uvenile pelagic
stages of these ammonites with respec t to the environment ; and .(2) considerable resistance
to environmental change when they settled after the juvenile pelagic stadium in various geo­
graphic zones (MARCINOWSKI 1974, 1980; cf. a lso KENNEDY and COBBAN 1976).

The mass occurrences of Albian ammonites on both the submarine platforms in the Alpino­
Ca rpathian geosyncline are usually connected with stratigraphically condensed deposits which
developed on submarine swells under environmental conditions corresponding to the present
da y open shelf. Extremely shallow marine environments and those beyond the neritic zone
were never favored by mid-Cretaceous and younger ammonites (cf. WIEDMANN 1973).

SYSTEMATIC DESCRIPTION

Locu tion of tbe specimens

The described ammonite collection is housed at the Institute of Geology of Warsaw University (abb r. IGPUW). The
catalog number shows the occurrence of ammon ites in par ticular sections:

Central Polish Uplands

Rtvl.Ch - Mt . Chelmowa (figs. 1 and 2)
RM .A - An nopol-on- Vistula (figs. I . 4)

Tatra Mt s. (Hig h-Tat ric Ser ies)

WR - Wielka Rowien, glauconi tic limestone (figs. I , 6)
MLw - Mala Laka , glaucon itic limestone (fig. 6)
MLr - Mala Laka , marl y mudstone (fig. 6)
MDm - Mala Dolinka, marly mudstone
BW - Biala Woda, glauconitic limestone
TR - Turnia Ratusz, glauconi tic limestone

Dimensions

Linear measurements of specimens are given in millirneters ; values in parentheses are the prop orti on of the shell diameter :
D - shell d iameter .
Wh - interco stal whorl height; Wh max - costal whorl height
Wb - interco stal whorl width (or thickness); Wb max - costal who rl width
U - umbilical width
R - number of ribs per whorl (when the specimen co nsists only of a fragment, the number is written in parentheses)
R/Wh - number of ribs in a distance equal to the whorl height (for heterom orphs)
Tu - number of umbili cal tubercle s per whorl (as above)
Tv - number of ventro latera l (marginal) tubercles per whorl (as above)

Suture ter minology

The suture terminology of WEDEKIND (1916; see KULl.MANN and WII!DMANN 1970) is used in the present paper :
I = Internal lobe
U = Umbilical lobes
L = Lateral lobe
E = External lobe
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Order Phylloceratida ARKELL, 1950
Superfami1y Phyllocerataceae ZITTEL, 1884

Family Phylloceratidae ZITTEL, 1884
Genus Ph ylloceras SUESS, 1865

Type species: Ammonites heterophyllus SOW ERBY, 1820 .

In this paper the systematic revision of phylloceratids by WIEDMANN (1964) IS followed.

Subgenus Ph. (Hypophylloceras) SALFELD, 1924

Type species: Phylloceras onoense STANTON, 1895.

Occurrence. - The redefined subgenus Hypophylloceras is cos mopo lita n, and ?Tithonian,
Valanginian to Ma astrichtian in range.

Ph. (Hypophylloceras) subalpinum (d' ORBIGNv)

Earlier (WIEDMANN 1964), the inclu sion of Ph. ellipticum KOSSMAT in the pre sent species
on the subspecific level was proposed. Both species have nearly identical measurements and
suture lines. The rea sons for separating Ph. ellipticum KOSSMAT were the more elliptical who rl
section of the slightly younger Indi an species and the presence of a fine, phylloceratid stri ation
on the ventral living chamber. The eo-occurrence of both form s in the Balearic Albia n, how ever,
was an additional argument favouring their synonymy.

The Polish material also supports this idea: Those specimens (pI. I: 4, 5) having their
shell preserved, combine the subalpinum-like whorl section with th e ellipticum-use sculpture,
even on the phragmocone. Moreover, it was PASSENDORFER (op. cit. : 620) who mentioned
the presence of subalpinul11-cotypes having an elliptical whorl section. Unfortunately, since
none of these forms are preserved for study, the subspecific separation of both forms is main­
tained (see also Ph. (H.) moreti ).

Ph. (H.) subalpinum subalpinum (d' ORBIGNY)
(pI. 1: 3-5; fig. 10)

1850. Ammon ites subalpinus d 'ORBIGNY, 124.
1930. Phylloceras subalpinum d 'ORB'-; P~SSENDORFER . 620; fig. 4; pI. 2: 45.
1964. Phylloceras (Hypophylloceras) subalpinum subalpinum (d'ORB.); WIEDMANN. 195. fig. 45, pI. 15 : 2. p l , 18: 2 (w it h

syno nymy) .
1979(/. Phylloceras (H.) subalpinum (d ' O RB.); S CHOLZ, 46; fig. 12A, B.

M aterial. - 11 specimen s, Nos. IGP UW/WR3. 8- 16, MLw. 4, BW. 2.
Measurements (in mm):

pI. 1: 3
pI. 1: 4
pl. I: 5

D
28
27

ea. 28

\Vb
16(0.5 7)
16 (0.59)
17(0.6 1)

Wb
?14(?0.50)
12. 5(0 .46)
14 (0 ,50)

U
2.5 (0.09)
2(0.07)
2.5(0.09)

Wb!Wh
0.87
0 .78
0.83

Remarks . - The specimens available for examination have the typica l sub tr iangular whorl
section of the present subspecies, with their maximum thickness near the umbilical border.
Forms transitional with Ph. (H.) subalp inuni ellipticum KOSSMAT (with elliptica l who rl sections
that ha ve their maximum thickness near the center) were not a t our disposa l. As pre viously
presumed (WIEDMANN 1964: 198), the fine phylloceratid striation can also exist on the present
subspecies if the shell is preserved (pI. 1: 5). It is, however, restricted to the ventral portion
of the whorls ,
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Suture of PI,. iHypophylloceras) subalp inum subalp inum (d'ORB.), IGPUW/BW. 2, Wh = 14 mm, (cf. pl. I: 4).
- -

The suture line (fig. 10) shows the typical characteristics of the present species and sub­
species. All saddles are clearly diphyllic, the lobe L is subsymmetrically trifid, much deeper
than E, and have a limited degree of incision. -

Occurrence. - Ph. (H. ) subalpinum subalp inum (d'ORBIGNY) was found in the stratigraphi­
cally condensed glauconitic limestone tFloridum to Altonense Subzones) of Wielka Rowieri,
Mala Laka, and Biala Woda, in the High-Tatric Series, southern Poland. It is of widespread
stratigraphic and paleogeographic distribution in the Albian of southern Europe and Africa.

Ph. (Hypophylloceras) moreti (MAHMOUD)
(pl. I : 6; fig. 11 ) -

pars 1923. Phylloceras subalpinum d'ORB.; SPATH, 15, pl, 1: I , 2 (only).
pars 1930. Ph. subalpinum d'ORiJ. ; P ASSENDORf ER, 620.

1956. Salfcldiella (Gorelophy lloceras) M orcti MAHMOUD, 76, fig. 44, pl. 5 : 2-4.
1964. Ph. tHypophylloccrasr moret i (MAHMOUD); WIEDMANN, 200, fig. 46, pl . 19: 2.
1968. Ph . (H.) moreti (MAHM01JD); WIEDMANN a n d DIENI , 23, pl. 3: 6.
1984. Ph. (H.) moreti (MAHMOUD); MICHALIK and V ASI CEK, 568, fig. 6c, pl. I : 3.

Material. - One specimen, IGPUWjWR, 7.
Measurements (in mm) :

D
pl. I : 6 25

Wh Wb
15.5(0.62) 11.6(0.47)

U Wb/Wh
1.5(0.06) 0.75

Remarks. - This rather rare species has been re-established by WIEDMANN (1964). It is
very similar to the preceding Ph. (H.) subalpinum (d'ORBIGNY), but can be separated by the
more elliptical whorl section (pI. I: 6), the very distinct ribbing of the ventral whorls, and
above all by the triphyllic configuration of the saddle LjU2 (fig. 11).

PASSENDORFER ( 1930), as well as SPATH (1923), included these forms in Ph. subalpinum
(d'ORBIGNY). Considering the number of different features, the specific separation proposed
by MAHMOUD (1956) is reasonable.

Occurrence. - Ph. (H. ) moreti (MAHMouD) is recorded from the stratigraphically con­
densed glauconitic limestone (Floridum to Altonense Subzones) of Wielka Rowieri in the High-
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Suture of Ph. (lIypophyl/oceras) moret i (MAHMouo), IGPUW/WR. 7, Wh = 14 mm, (cf. pI. 1: 6).

Tatric Series, southern Poland. It has a rather limited distribution. It is known from the Lower
and Middle Albian of the Sinai Peninsula, the Balearic Islands, England, and Italy, and was
recently described from the Aptian-Albian boundary of the Slovakian Carpathians.

Ph. (Hypophylloceras) cypris FALLOT and TERMlER

WIEDMANN'S (1964) classification has again been adapted in this case.

Ph. (H.) cypris cytherae WIEDMANN
(pI. I : 7 ; fig. 12)

pars 1930. Phylloceras velledae MICR . ; P ASSENDORFER, 619.
1964. Ph. (Hypo phy lloceras) cypris cythcrae WIEDMANN, 218, fig. 51, pI. 12: 2, 7, pl. 15: 8.

Material. - 1 specimen, IGPUW/WR3. 17.
Measurements (in mm) :

D Wh Wb U Wb/Wh
pI. I : 7 30 18(0.60) 9(0.33) 2(0.07) 0.50
an d the holotype for compa rison :
GPITCe 1220/78 16.5 10.5(0.65) 6.1(0.37) 1.2(0.07) 0.58

L U2

2t;
~

Fig. 12.

Su tu re of Ph. tHypophylloceras) cypris cytherae W IEDMANN, IGPUW{WR3.17, Wh = 10 mm, (cf. pI. 1: 7).

Remarks. - One specimen of PASSENDORFER'S eotype of Ph. velledae (MICHELlN) shows
the rapid increase in whorl height and nearly parallel flanks , typical features of Ph. (H. ) se­
resitense PERVINQUIERE s. I. But the sut ure (fig. 12) has - at a whorl height of 10 mm ­
a nearly symmetr ical saddle L/U2 , which is not characteristic of the latter species . Moreover ,
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the distinct ribs can only be detected in the ventra l area, but bundles of rib s can be recognized
on the inner porti on of the flan ks. Fin ally, the umbilicus is quite open.

Occurrence. - Ph. (H.) cypris cytherae WIEDMANN is described from the st rati graphically
condensed glaucon itic limestone (Floridum to Altonense Subzon es) of Wielka Rowieri in the
High-Tat ric Series, southern Polan d. Moreover, it is known from the Upper Aptian/Lower
Albian of the Ba learic Islands.

Ph. (Hypophyl/oceras) velledae (MICHELl N)

Subspecific classificatio n of this comprehensive species is taken from WIEDMA1\'N (1964).
Two of the subspecies seem t o be represented in the Polish Albian.

Ph. (H.) velledae velledae (MICHELlN)
(pl. I : I ; fig. (3)

1834. Ammonites Velledae M ICHELlN, pI. 35.
1930. Phylloceras Velledae M ICH.; PASSENDORFER, 619, fig. 3.
1964. Ph. (Hvpophylloceras) velledae velledae (MICH.) ; WlEUMANN, 20 1, fig. 49, pI. 11: I, pI. 13: 4, pI. 21 : 4 (with

synonymy).
1964. Ph. vel/alae MICH .; C OLLlGNON, 4, pI. 318: 1347.
1968. Ph. l H.) vclledae velledae lMICH.); \VI EDMANN and D JENI, 25, pl, I : 5.
1968. Ph. (H.) velledae velledae (M IDi.); RENZ, 17. fig. 6g, pI. I : 3.
1977b. Ph. (H. ) velledae velledae (MICH.); K ENNEDY and K LlNGER, 360, pl, 4 : 5, pI. 5: 4, pl . 6 : I, pI. 7: 2 and 3, pIs. 8,

10 and 1J.
1978. Ph. (H.) velledae vclledae (M ICH.); WlEiJMANN an d NWGEDAVER, 710, pl. I : J.
1979. Ph . (H.) vclledae vellcdae (MICH.); D ESTOMDES, 64, pl , 4- 18: 5, pI. 4- 26: J.

Material. - 9 specimens, IGPUW /WR2. 1-5, MLw. 1-3 an d BW. 1.
Measurements (in mm):

pl. 1: I
D

28
\Vh

16(0.57)
Wb

I I (0.39)
u Wb/Wh

0.68

Fig . 13.

L E

Sut ure of Ph. Ul)pophyl/o ceras) velledae vclledae (M ICIJ.), IG PUW/MLw. 1, Wh = 17 mm.
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Remarks. - This large-sized typica l subspecies is represented by a number of large-scale
fragments, which demonstrate all of the typical cha rac teristics. A poorly preserved inner whorl
is shown (pI. I : 1) to demonstra te the ea rly appearance of the characteristic pronounced ribbing
of Ph. (H.) vel/edae (MICHELIN). From another, fragmentary specimen the extern al suture
line was drawn (fig. 13) with the su bdiphyllic saddle ElL and the asymmetrically triphyllic
saddle LIU~. Nothing has to be added to the description given by WIEDMA (1964).

Occ urr ence. - Ph . (H .) velledae velledae (MICHELIN) was found in the stra tigraphically
condensed glauconit ic limes tone iFloridum to Altonense Subzones) of Wielka Rowieri, Mala
Laka, Biala Woda as well as in the sandy gla uconit ic mudstone (Blanchett Subzone) of Mala
Laka, High-Tatric Series, sou thern Polan d. Fur the rmore, it is known from the Albian of
western Europe, the Middle Ap tian to Upper Albi an of the South Atl antic, South Africa
and Mozambiqu e, and the Albia n to Ceno ma nian of Madagasca r.

PIr. (H.) velledae aschiltaense BREISTROFFER
(pI. 1: 2)

1899. Phylloceras ex aff . Velledae MICH . ; ANnIULA, 96, pl, 5 : 2.
1947. Ph. aschiltaense BREISTROH ER. 55.
1964. Ph. (Hypophylfoceras) aschiltaense BREISTR.; WIEDMANN, 213; pI. 19 : 1 (with synonymy) .

Material. - 1 specime n, IGPUW/WR2 . 6.
Measurements (in mm):

D
pI. 1: 2 48

Wh Wb
28.5(0.60) 22(0.46)

U Wb/Wh
2(0.04) 0.77

Remarks. - One specime n from Wielka Rowieri agrees in all its features with the present
subspecies, wh ich was originally descr ibed as Ph. ex aff. vel/edae MICII. from the Aptian of
Dagesta n by ANTHULA (1899), separated as an individual spec ies by BREISTROFFER (1947),
an d again included in PIr. vclledae s. I. by WIEDMANN ( 1964). As is obvious from pI. 1: 2, the
present for m is really very near to Ph. velledae, and, moreover , it has the same type of suture
line. However, the whorls increase more ra pidly in width and have a more ellip tical whorl
section than the typical subspecies. Th e umbilicus is d istinctly funnel-shaped and is slightly
more open than in velledae velledae,

Occurrence. - Ph. (H.) vel/edae aschiltaense BREISTROFFER is described from the stratigraphi­
cally condensed gla ucon itic limestone (Floridum to A ltonense Subzones) of Wielka Rowieri
in the High-Tatric Series, southern Poland . It ranges fr0111 the Aptian of Dagestan and northern
Germany ( ?) into the Al bian of the Balearic Islan ds.

Order Lytoceratida H YATT, 1889
Suborder Lytocera tina HYATT, 1889

Superfamily Lytocerataceae N EUMAYR, 1875
Family Lytoceratidae N EUMAYR, 1875
Genus Protetragonit es HYATT, 1900

Type species: Ammonites quadrisulcatus d'ORBIGr."Y, 1841.

Remarks. - The genus Protetragonit es HYATT, 1900 is broadl y considered by WlEDMANN
(l 962b: 17ff.), i.e., including the genera Leptotetragonites SPATH, 1927 and Hentitetragonites
SPATH, 1927. Moreover, this interpreta tion makes the fam ily Protet ragonitidae, as proposed
by SPATl-I (1927), unnecessary.
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Occurrence. - The genus Protetragonites HYATT is known from the Tithonian and Lower
Cretaceous of Europe, Asia, Africa, and Madagascar.

Protetragonites aeolus (d' ORBIGNY, 1850)

Th is po orly known and therefore largely misunderstood species has been redefined by
WIEDMANN (1962 b : 24ff.) to also include P. aeoliformis (P. FALLOT) as a subspecies. With
P. aeolus neptuni WIEDMANN, a further subspecies has been proposed. In the Tatric ma ter ial
only the typ ical subspecies can be recognized .

P. aeolus aeolus (d'ORBlGNY)
. (pI. I : 8, 9 ; fig. 14)

1850. Ammon ites Aeolus d'ORBIGNY, 125.
1930. Lytoceras sp .; P ASSEND ORFER, 622, fig. 5, pI. 2: 41.
1962b. Protetragonites aeolus aeolus (d 'ORB.); WJEDMANN, 24, fig. 6, pI. 10: 3 (with synonymy).

Material. - 3 specimen , IGPUWjWR3. 27-29. (The specimen descri bed and figured
by PASSENDORFER is only partially preserved).

Measurements (in mm) :

pl, 1: 9
pl, 1: 8
Lectotype (for comparison)

D
29
22
31

Wh
9(0.31)
7(0 .32)

10.5(0.34)

Wb
10(0.35)
8(0 .36)

12.5(0.40)

U
14(0.48)
9.5 (0.43)

14.5(0.47)

Wb/Wh
1.11
1.15
1.19

Description. - P. aeolus aeo/us typically increases in whorl thickness rather than in whorl
height. The whorl section is thus broadly rounded, semi-Iunate, having its maximum width
near the umbilical border. At the same time, the umbilical width is smaller than usual. The
outer surface of the whorls is nearly smooth. On the inner whorls - in addition to the lyto­
ceratid striation - there are 4-5 flares per who rl. These flares are equi valent to the shallow
constrictions on the mou ld . On the outer whorl, the number of constrictions or flares increases
irregularly. It has a normal Iytocera tid suture line .

Fig. 14.

Suture of Protetragonites aeolus aeolus (d 'ORB.) , IGPUW(WR3.27, Wh = 6.5 mm , (cf. pI. I : 8).

Remarks. - PASSENDORFER (1930: 622) placed the present specimens in the vicinity of
P. aeoliformis (P. FALLOT), and there is indeed a certain affinity. But as pointed out by WIED­
MANN (1962b: 26), th is subspec ies has whorls increasing in height rather than in thickness,
a subcircular whorl section, and open whorls (P . laevis WIEDMANN. 1962b has the same whorl
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section but can easily be distinguished by the lack of constr ictions). There is, ,however, perfect
agreement with the typical subspecies as redefined. Moreover, the figured specimens demon­
strate the transitional cha racte r of Albian protetragonitids towards Eogaudryceras. The main
differences from the time-equ ivalent eogaudryceratid species are the rapidly decreasing um­
bilical width and the increasing incision of the umb ilical lobe U1 (fig. 14).

Occurrence. - P. aeolus aeolus (d'ORBIGNY) is described here from the stratigraphically
condensed glauconitic limestone iFloridum to Altonense Subzones) of Wielka Rowieri in the
High-Ta tric Series, southern Pola nd. Th e rest ricted species is only kno wn from 'the condensed
Albian of Clar and Escragnolles, southern France. '.

Superfami ly Tetragonitaceae HYATT, 1900
Family Gaudryceratidae SPATH, 1927

Subfamily Gaudr yceratina c SPATH, 1927
Genus Eogaudryceras SPATH, 1927

Type species: Lyt oceras numidu m COQ VAND in SAY N, 1890.

Remarks. - Following WIEDMANN (1962 a : 150), Eotetragon ites BREISTROFFER; 1947 should
also be included in Eogaudry ceras as a subgenus. The specimens from the High Tatra Mts .,
however, belong to the typical subgenus.

Occurrence. - The genus Eogaudryceras SPATH is known from Bar remian to Albian strata
of Europe, North America, Africa, and Madagascar.

E. (Eogaudryceras) vatonnei (COQUAND)
(pI. 1: 10)

1862. Ammonites Vatonnci COQUAND, 173, pI. I: 9, 10.
1910. Lytoceras (Glludryl'eras) Vatonnei C OQVAND; P ERVINQUIERE, 11, pl . I : 9, 10.
1930. Gaudryceras aff. Vatonnei COQ.; P ASSENDORFER, 629, pl . 2 : 39.

Material. - 1 specimen, IGPUW/WR3. 25.
Measurements (in mm):

pI. I: 10
D

130
Wh

12.5 (0.42)
Wb

12 (0.40)
U Wb/Wh

9.5(0.31) 0.96

Remark s. - This uncomm on Algerian species can be separated from any other eogaudry­
cera tid 011 the basis of its oval to subtriangular whor l sectio n, which is nearly as wide as it
is high. The flanks con verge towards the rounded venter, resulting in a maximum width near
the steep umbilical border. The umbilicus is medi um-sized and funnel shaped. In the Polish
specimen the shell is preserved, showing the fine, lytoceratid str iation, interrupted 3 or 4 times
per whorl by very shallow, colla red constrictions.

PASSENDORFER'S description and drawings of the whorl section have to be confirmed. The
differences he observed with the Algerian types are regard ed as normal variations in the eogau­
dryceratids.

Occurrence. - Until now, E. (E.) vatonne i (COQUAND) has only been described [r0111_the
lowermo st Cenomanian (Subman telliceras beds) of Algeria . The present specimen comes
from the stratigra phically condensed glauconitic limestone (Floridum to Altonense Subzon es)
of Wielka Rowieri in the High-Tatric Series, southern Poland .
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E. (Eogaudry ceras) shimizui BREISTROFFER

27

Both of the subspecies previously defined by WIEDMANN (1962a) are now recognized in
the High-Tat ric material.

E. (E.) shimizui shiniiz ui BREISTROFFER
(pI. 2: 2)

1930. Lyt oceras sp.: P ASSENDORf ER, 623, fig. 38 b bis, pl. 2 : 38a (lion b).
1936a. Eogaudryceras shimizui BREISTROFff-R ill BESAIRJE, 176.
1962a. E. (E.) shimizui shiniizui B REISTR . ; W IEDMANN , 152, fig. 12, pI. 13: I (with synonymy).

Material. - 1 specimen, IGPUWjMLw. 10.
Measurements (in mm) :

pl , 2 : 2
D
30

Wh
12.5(0 .41)

\Vb
15(0. 50)

U
13(0 .43)

\vb/Wh
1.20

Remarks. - E. shimizui shimizui BREISTROFFER has been extensively described by WlEDMANN
(1962a). There is no doubt that PASSENDORFER'S "Lytoceras sp." (op. cit., pI. 2: 38a) has to
be included in BREISTROFFER'S later species. Despite the deformation of the Polish specimen,
the measurements and the oval whorl section agree with those of the hypotype from Haute
Savoy, France, described by WIEDMANN (op. cit.). PASSENDORFER'S specimen is illustrated
to show the fine, lytoceratid striation, which is occasionally interrupted by shallow con­
strictions and flares. The umbilicus is not as wide as in the French hypotype. The suture lines
are identical.

Occurrence. - E. (E.) shiniizui shimizui BREISTROFFER has been described from the Middle
and Upper Albian of SE France and Madagascar, to which the strati graphically condensed
glauconitic limestone (Floridum to Altonense Subzones) of Mala Laka in the High-Tatric
Series, southern Poland, is added .

E. (E.) shimizui gaonai WIEDMANN
(pI. 2 : 3)

1930. Gaudryceras Bourritianum PICT. ; P ASSENDORf ER, 630, fig. 43 b bis, pl. 2 : 43a (non b).
19620. E. (Eogaudryceras ) shimizui gaonai WI EDMANN. 153, fig. 13, pl . 8 : 4 .

Material. - 1 specimen, IGPUWjWR3. 26.
Measurements (in mm):

D
pl . 2: 3 25
Ho lotype (for comparison) 27.5

Wh
10 (0.40)
10(0.36)

\Vb
12(0.48)
13(0.47)

U
9(0.36)

10(0. 36)

W bj\Vh
1.20
1.30

Remarks. - E. (E.) shiniizui gaonai WIEDMANN has been separated from the typical sub­
species due to the rapid increase in whorl thickness resulting in a broadly rounded rather
than oval whorl section. In this respect, and in its measurements and sculpture, PASSENDORFER'S
"Gaudryceras bourritianunt' conforms perfectly to the descript ion of the present subspecies.
E. (E. ) bourr itianum (PICTET) was redefined by WIEDMAl 'N (1 962a: 154) on the basis of a neotype
from PICTET'S collection, having a very different whorl section and umbilical width.

Occurrence. - In the stratigraphically condensed glauconitic limestone (Floridum to
Altonense Subzones) ofWielka Rowieri in the High-Tatric Series, southern Poland. The holotype
of E. (E.) shimizui gaonai WIEDMANN was described from the upper part of the Middle Albian
of northern Spain.
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Genus Kosstnatella JACOB, 1907

Type .species: Ammonites ogossizianus P ICfET, 1847.

Remarks. - Of the two subgenera, Kossntatella s. st r. and Guderianites WIEDMANN, pre­
viously recognized (WIEDMANN 1962h) , only the typical subgenus is present.

Occurrence. - The genus Kossmatella JACOB is cosmopolitan and ranges from the Albian
to the Early Cenomanian.

K. (Kossmatella) rontana WrEDMANN
(pI. 2 : 7)

1930. Kossmatella Agassizi P ICT.; P ASSENDORFER, 627.
1962a. K . (Kossm atella) romana W JEDMANN, 164, figs. 2 1-24, pI. 8 : 6, 7, pI. 13 : 12 (with syno nymy).
1962b. K . (Kos sma tella) romana WJEDMANN , 50, pI. 3 : 8, pl. 4 : 1, 5, pl, 5: 3.
1968. K . (K .) romana WIEDMANN ; WIEDMANN and DIENI , 38, pI. I : 10, 11, pI. 2 . 7, pI. 3: 10.
1979a. K. romana WIEDM. ; SCHOLZ , 53, fig. 15.
71979. K. (K .) aff. romana W IEDM. ; KENNEDY and KLlNGER, 167, pI. 14: 5, 7, 9, ID.
1983. K. romatta W IEDM.; W EIDI CH et al., 565, pl . 2 . 2.

Material. - 1 specimen, IGPUWjWR 3.35.
Measurements (in mm):

pI. 2 : 7
Ho \otype (for comparison)

D Wh
132 1\ (0.34)

46 16(0.35)

\Vb max

1\ (0.34)
16(0.35)

U
13.5 (0.42)
19(0.41)

Remarks. - After the redescription of K. (K.) agassiziana (PICTET) and the separation
of K~ (K.) romana by WIEDMANN (I 962a), PASSENDORFER'S specimen of K. agassiziana also
has to be moved to the well-known, widespread K. romana WIEDMANN. In contrast to the
highly elevated whorl section of PrCTET'S species, K. romana WIED:MANN has a more sub­
circular to oval whorl section and at the same time a larger umbilicus. Moreover, the radial
bulges start at the umbilicus with a pronounced tubercle. One of the High Tatra specimens
can be attributed to this species. The specimen described by KENNEDY and KUNGER (1979)
from the Upper Albian of Zululand cannot be attributed to K. romana WIEDMANN with certa inty
since they show distinct constrictions. .

Occurrence. - The Polish specimen is from the stratigraphically condensed glauconitic
limestone (Floridum to Altonense Subzones) of Wielka Rowieri ; revision of PASSENDORFER'S
(1930) dates indicates that this species also occurs in the stratigraphically condensed glauconitic
limestone (Floridum to Altonense Subzones) as well as in the sandy glauconitic mudstone
IBlancheti Subzone) of Mala 'Laka, High-Tatric Series. K. (K.) romana WIEDMANN is an ex­
tremely long-ranging species. Its occurrence in the Upper Aptian of the Venetian Alps, Italy,
is doub tful, but it ranges thro ughout the Albian of southern Germany, SE France, Sardinia,
and Spain.

K. (Kossmatella) oosteri BREISTROFFER

WIEDMANN and DIENI (1968) separated two different subspecies, one of them based on
PASSENDORFER'S "Kossmatel/a aff. rencurelensis JACOB". Both are present in the condensed
Albian of the High Tatra Mts.
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K. (K.) oosteri oosteri BREISTROFFER
(pl. 2: 4, 5)

29

pars 1930. Kossmatella reucurelcnsis Jxcon; P ASSENDORFER, 627.
pars 1930. K. aff, Milhlenbecki FA l.LOT: PA SSENDORFER, 625.

1936b. K. Oosteri BRE ISTROFFER, 1492.
1968. K. .(KosslIlatella) oosteri oosteri B REISTR.; WI EDMANN and D IENI . 40. figs. 9, 10, pl. 2 : 8, pl , 4: 12, pl. 5: 7

(with synonymy):

Material. - 2 specimens, IG PUW/WR2.33- 34.
Measurements (in mm) :

pl, 2: 4
pl. 2: 5

D
?38
27

Wh
14(0 .37)
8(0.30)

\ Vbmax
17(0.45)
13(0.48)

U
15(0.40)
11.5(0.42)

Remarks. - One of PASSENDORFER'S "rencurelensis" specimens (pI. 2 : 4) has the typical
sub-trapezoidal whorl section of the typica l subspecies . There are probably 12 con ical tubercles
at the base of the pronounced radial bulges. Th ey are, however, not as sha rp as they would
be in K. oosteri oosteri BRElSTROFFER. Moreover, the specimen is somewhat more involute
than the Mediterranean form s. However, the other specimen (pI. 2 : 5), which was att ributed
to " K. aff. miihlenbecki " by PASSENDORFER, is a typical K. oosteri oosteri.

Occurrence. - K. (K.) oosteri oosteri BREISTROFFER is known from the Late Albian of
Switzerland, SE France, and Sardinia, to which the stratigraphically conden sed glauconitic
limestone (Floridum to Altonense Subzones) of Wielka Rowieri in the High-Tatric Series,
southern Poland, can be added .

K. (K.) oosteri passendorferi W UlDMANN et D I.ENI
(pl. 2 : 6; fig. 15)

1930. Kossmatella aff. rencurelensis J ACOD. ; PASSENDORFER, 627, pl, 2: 40.
1968. K. tKossmatellai oosteri passendorfe ri W IEDMANN and DIENI, 41.

" Material. - One specimen, IGPUW/WR2.32 - the holotype.
Measurements (in mm) :

D
pl, 2: 6 27

Wh
9(0.33)

Wbmax
12.4(0.46)

U
11 .8(0.43)

Description. - Small kossmatellid form with very sharp tubercles on much protracted
lateral bulges, about 14 per whorl. Relat ively involute who rls with subtriangular section and
irregularly spaced constrictions. Nar rowly rounded, smooth venter.

E L

Fig. 15.

Suture of K. iKossmatella) oosteri passendorferi WIEDMANN et DIENl . IGPU\y/WR2.32 - ho!otype, Wh = 6 mm,
(cf. pl. 2: 6). .
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Remarks. - Due to its subtriangular whorl section an d the existence of very sharp
tubercles on the strongly protracted bulges, thi s subspecies can easil y be distin guished from
the typical one. Moreover, the whorls are irregularly constricted. Finally, K. oosteri passen­
dorferi WIEDMANN et DIENI is a small form with a phragmocone diameter of 18 mm. Suture
(fig. 15) of the normal kossmatellid type.

Occurrence. - At the moment, K. (K.) oosteri passendorferi WIEDMANN et DIENI is known
only from the stratigraphically condensed glaucon itic limestone (Floridum to Altonense Sub­
zones) of Wielka Ro wieri in the High-Tatric Series, southern Pol and.

K. tKossmatellai schindewolfi WlEDMANN et DIENI
(pl , 2: 8)

pars 1930. Kossmatella utr. Miihlenbeck i FALLOT ; PASSEND9RFER , 625, pl , 2: 44.
1968. K. iKossmate lla) schindewolfi WI EDMANN et DIENI , 41 , figs. 11, 12, pI. 3: 13, pI. 4 : 1- 3.
1983. K. schindewolfi WIEDMANN et DIENI ; W EIDI CH et al., 564.

Material. - 2 specimens, IGPUW/W R2.30- 31.
Measurements (in mm) :

pI. 2 : 8
Holotype (for compar ison)

D Wh
31 9(0.29)
32 9.5(0.30)

\V bmax
11 (0.35)
12(0. 37)

U
15(0.48)
16(0.50)

Remarks. - This species was based on a larger collection of material from the Upper
Albian of Sardinia, combining the characteristics of K. oosteri BREISTROFFER and K. muhlenbecki
(E. FALLOT). K. schindewolfi WIEDMANN et DIENI has a sub-trapezoidal whorl section with
a flat, smooth venter and distinct marginal edges. The umbilicus increases in width, the sculpture
in density: 15 or more radial bulges bear sharp conical tubercles. There are three cotypes
labelled " K. aft'. miihlenbecki ' by PASSENDORFER, two of which may belong to the present
species . The third one (the mea surements of which are given by PASSENDORFER, op. cit. : 625)
is, however, a true K. (K.) oosteri oosteri (see pI. 2: 5). PASSENDORFER'S figured specimen has
unfortunately been lost.

Occurrence. - K. (K.) schindewolfi WTEDMANN et DIENI is known from the condensed
Upper Albian of southern Germany, SE France, and Sardinia, and is now additionally de­
scribed from the stratigraphically condensed glauconitic limestone (Floridum to Altonense
Subzones) of Wielka Rowieri in the H igh-Tat ric Series, southern Poland.

Family Tetragonitidae HYATT, 1900
Genus Tet ragonites KOSSMAT, 1895

Type species: Am monites tim otheanus PICTET , 1847.

Occurrence. - The genus Tetragonites is cosmopolitan and ra nges from the Late Aptian
into Maastrichtian (WIEDMANN 1974).

Tetragonites rectangularis WIEDMANN
(pl , I : 11; fig . 16)

pars 1930. Tetragonites Timotheanus MAYOR ; PASSEN DORFE R , 624.
1962a. T. rectangularis WIEDMANN , 178, fig. 39, pI. 14: 3 (with synonymy) .

. 1974. T. rectangulari s rectangularis WI EDM. ; WIEDMANN , 596, pI. 1: I , pI. 4 : 2, pI. 7 : I, 2 (with synonymy).
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Material. - 4 specimens from Wielka Rowieri, assigned to T. timotheanus by PASSENDORFER;
IGPUWjWR3.20, WR 2.21-23.

Measurements (in mm) :

D Wh Wb U Wb/Wh
pI. I: 11 29.3 13.2 (0.45) 19.5(0.66) 6.4(0.22) 1.48
fig. 16 15 . 7(0.47) 10 (0.67) 4(0.27) 1.43
Holotype 50 22(0.44) 31(0.62) 12.8(0.25) 1.40

L U2 U3

Fig. 16.

Su ture of Tetragonites rectangularis WIEDMANN, IOPUW/WR2.22, Wh = 5 mm.

Remarks. - 'N othing has to be add ed to the description of this widespread, easily re­
cognizable species. The whorl section is trapezoidal to rectangular at first, becoming broadly
rounded with age. 5----'-6 protracted constrictions per whorl persist throughout life. The suture
line is' shown on fig. 16.

Occurrence. - T. rectangularis WIEDMANN is a widespread species ranging throughout the
Albian and occurring in SW Europe, Great Britain , and Madagascar. The specimens described
here were found in the stratigraphically condensed glauconitic limestone (Floridum to Altonense
Subzones) of Wielka Rowieri in the High-Tatric Series, southern Poland.

Tetragonites nautiloides (PICTET)
(pl, I : 12, 13; fig. 17)

1847. Ammonites Timothcanus var . nautlloides Ptcrrr , 296, pI. 3: 2.
pars 1930. Tctragonitcs Timotheanus MAYOR; PASSENDORFER, 624.

I 962a. T. naut iloldes (Pt CTET); WfEDMANN, 174, figs. 34. 35. pl . 8: 11. pl, 14: 1 (with synonymy).
1974 . T. naut iloides naut ilotdes (PICIET); WIEDMANN. 606. fig. 10. pl, 8: 2. 5- 8 (with syno nymy).

Material. - 8 specimen, IGPUWjWR2.18-19. 24 and IGPUWjMLw. 5-9, assigned to
Tetragonites timotheanus MAYOR by PASSENDORFER.

Measurements (in mm) :

D Wh Wb U Wb/Wh
pl, I : 13 38 15(0.40) 124(0.64) 9(0.24) 11.60
pl. I : 12 13 5.3(0 .41) 7.7 (0.59) 3.2 (0.25) 1.45

Neo type (in WIED-
MANN 1962a) 30 13(0.43) 19(0.64) 8(0.27) 1.46

. Remarks. -:- This is a series of typical specimens of the present species, all of which agree
perfectly with the neotype (ill WIEDMANN 1962a, pl , 14: 1) as regards the trapezoidal section
of the unconstricted whorls and the closed umbilicus, The sutu re line (fig. 17) a lso agrees with
those previously illustrated. _

.. Occurrence. - Tinautiloides (PICTET) is widespread in the Upper Albian of Western Europe,
sporadic in the Lower and Middle Albian of SE France and the Balearic Islands, and is now
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\1
11

Fig. 17.

Suture of Tetragonites nauti loides (PICTET), IG PUW/M Lw. 5, Wh = 16.5 mm , (cf. pl . 1: 13).

also described from the stratigraphically condensed glauconitic limestone (Floridum to Altonense
Subzones) of Wielka Rowieri and Mala Laka as well as from the sandy glauconitic mudstone
(Blancheti Subzone) of Mala Laka, High-Tatric Series, southern Poland .

Tetragonites jurinianus (PrcTET)
(pl. 2: I ; fig. 18)

1847. Ammonites Jurinianus PICTET, 297, pl , 3 : 3.
1930. Tetragonites Jurinianus PICTET et Roux ; PASSENDORFER, 625.
1962a. T. jurinianus (P1CTET) ; WIEDMANN, 176, figs. 36-38. pI. 14 : 2 (with synonymy).
1968. T. jurinianus (PICTET); RENZ, 19, figs. 6d, 7a-b, pI. I : 6 and 7.
1974. T. jurinianus (PICTET) ; WIEDMANN, 608, pI. 8: 3 and 4 (with synonymy).
1979. T. (T.) jurinianus (PICTET) ; COOPER and KENNEDY, 185, figs. 5 and 6.

Material. - I specimen, IGPUWjBW. 3.
Measurements (in mm):

D
pl, 2 : 1 43
Hol otype 74

Wh
20(0.46)
36(0.48)

Wb
126(0.60)
42(0.57)

U
11(0.25)
17(0.23)

Wb/Wh
?1.30
1.17

Remarks. - T. jurinianus (PrcTET) is characterized by a rounded whorl section and lack
of constrictions throughout the anim al 's life time. Compared with T . tim otheanus, it is a large
species. The suture line of the Polish specimen is shown in fig. 18. The inclusion of this specimen
in T. jurinianus by PASSENDORFER (1930) was correct.

Occurrence. - T. jurinianus (PrcTET) is widespread in the Upper Albia n of SW Europe,
Africa, and Central America; it may also occur in the Lower Cenomanian. T he figured specimen
is from the stratigraphically condensed glauconitic limestone (Floridum to A ltonense Subzones)
of Biala Woda in the High-Tatric Series, southern Po land.
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U2 L

Fig. 18.

Suture of Tetragonites jurinianus (P /CTET). IGPUW/BW . 3, Wh = 13.5 mm, (er. pl. 2 : I ) .

Suborder Ancyloceratina WlEDMANN, 1966
Superfamily Ancylocerataceae MEEK, 1876

Family Hamitidae HYATf, 1900
(incI. Anisoceratidae HYATf, 1900)

In contrast to earlier attempts to classify Hamitidae HYATT with the Baculitidae MEEK
(WIEDMANN 1962b, WlEDMANN and DIENI, 1968), in this paper Hamitidae are separated. This
separation is the consequence of an increasing number of tuberculate hamitids described by
SCHOLZ (1979a), thus making the separate classification of Hamitidae HYATf and Anisoceratidae
HYATf rather difficult , if not impossible. Moreover, there is no question that turriIitids origi­
nated in both groups, in which case there is no chance for separat ing tuberculate from non­
tuberculate forms. Nevertheless, baculitids and ptychoceratids are not too far away from
hamitids, even if the family BaculitidaeMsnx becomes reestablished.

Genus Hamites PARKINSON, 1811

Type species: Hamites attenuatus J. SOWERBY , 181 4.

Remarks. - Classification of the genus Hamites PARKINSON has been revised by WIED­
MANN (1962a) and WIEDMANN and DIENI (1968). In the pres ent paper the following subgenera
are treated:

Ham ites PARKINSON, 1811
Metahamites SPATH, 1930

Plesiohamites BREISTROFFER, 1947

Metahamites SPATH has to be redefined on the basis of its type species , and likewise the
genus Hemiptychoceras SPATH.
3 - Pala"ontologia P ol onica 50
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Occurrence. - The genus Hamites PARKINSON has a world-wide distribution and ranges
from the Upper Aptian through the Lower Turonian.

Subgenus H. (Hamites ) PARKINSON, 1811

1940. H. tStomohamitesv BREISTROFFER, 156.
1947. Hamit ella BREISTROFFEIl, 84.

Remarks. - The synonymy of the nominal subgenus was largely discussed by WIEDMANN
(1962 0, 1962b), WIEDMANN and DIENI (1968), and SCHOLZ (1979a), and it includes the above­
ment ioned taxa.

Occurrence. - As for the genus.

H. (Hamites) attenuatus J. SOWERBY
(p l. 2 : 9-- 11; fig. 19)

1814. Hamites att enuatus J. SOWERBY, 137, pI. 6 1: 4 a nd 5.
1930. H . attenuatu s SOW.; PASSENDORPER, 665, fig. 22, pI. 4 : 67.

Hamites sp. ; PASSENDORFER, 667, pl. 4: 79.
1938. H. attenuatus J . Sow . ; SPATH, 607, fig. 218, pl. 67: 1-1 3, 19 (with synonymy) .

F ig. 19.

Suture of H. (Hamites) attenua nts Sow., IGPUWjWR3.38, Wh = 5 mm, (cf. pl , 2 : 11) .

Material. - 4 specimens, IGPUWjWR3.36-38, MLr. l.
Remarks. - H. (H. ) attenuatus SOWERBY is one of the most abundant. Middle Albian

hamitids. It is represented in the Polish materi al by a variety of forms with quite different
diameters. Nevertheless, the dominant characteristics can be observed throughout : the sub­
circular whorl section, only slightly higher than it is broad ; 6-7 strongly projecting ribs per
equivalent whorl height ; and the typical suture line (fig. 19) with slender and trifid U. The
suture line of the smallest specimen is reproduced to show the complete agreement with
SPATH'S suture (1938, fig. 218h).

Occurrence. - Stratigraphically conden sed glauconiti c limestone (Floridum to ' Altonense
Subzones) of Wielka Rowieri; redepo sited in the sandy glauconiti c mudston e iBlanchett Sub­
zone) of Mala Laka ; High-Tatric Series, southern Poland. H. (H .) attenuatus J. SOWERBY
seems to be of world-wide distribution and occurs mainly in the Middle Albian.

H. (Hamites) niaxinius J. SOWERHY
(pl. 3: I)

1814. Hamites maximus J. SOWERBY, 138, pI. 62: 1.
1941. H. maximus J . So w .; SPATH, 621, fig. 224, pI. 68 : 20 , pl, 69 : 1--5 , pl, 70: I (wit h synonymy).

Material. - 3 fragmentary specimens, IGPUWjWR3.52-54.
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Remarks. - This is a large species with a circular whorl section and marked, widely spaced
ribbing (4-5 per whor l height). One of the poorly preserved, large fragments is reproduced
(pI. 3: 1) to show the sub-helicoidal coiling.

Occurrence. - Stratigraphically condensed glauconitic limestone (Floridum to Altonense
Subzones) of Wielka Rowieri in the High-Tatric Series, southern Poland. H . (H.) maximus
J . SOWERBY has a long duration, ranging through the Middle Albian into the lower part of
the Upper Albian. It is known with certainty only from central and western Europe.

H. (Hamites) rectus BROWN
(pl, 2 : 14 ; fig. 20)

1837. Hamites rectus BROWN, 3, pl. I : 11.
pars 1842. H. attenuatus J. Sow.; d'OROlGNY, only pI. 69 : 7-9.

1930. Hamites sp. ; P ASSENDORFER, 661, fig. 18, pI. 4 : 74.
1941. El. maximus var. rectus B ROWN.; SPATH , 623, pl, 68 : 15 and 16, pI. 69 : 4 and 6-9, pI. 70: 18.

E L u I

Fig . 20.

Suture o f H. (Hamites) rectus B ROWN, IGPUW/WR2.50, Wh = 7.8 mm, (cf. pI. 2: 14).

Material. - I specimen , IGPUW/WR2.50.
Remarks. - The present species is poorly known and was included by Spath (op . cit. : 623)

in H. (H.) maximus J. SOWERBY. We thin k, however, that it can be separated due to its smaller
size, the predominance of straight fragments, and the different type of ribbing. One of the
Wielka Rowieri specimens might be included in this species, which has 'the same type of ribbing
as in Stomohamites. The irregularity of the ribbing shows that the shaft - even if it is straight ­
is twisted. Some very faint traces of irregular tub ercles are also an anisoceratid feature. The
suture (fig. 20) and the circular whorl section are those of the closest relati ve, H. (H.) maximus
J. SOWERBY.

Occurrence. - Stratigraphically condensed glauconitic limestone (Floridum to Altonense
Subzones) of Wielka Rowieri in the High-Tatric Series, Southern Poland. At present, H. (H. ) rec­
tus BROWN seems to be restricted to the British Middle Albian.
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H . tHamitesv rotundus J. SOWERBY
(pI. 2 : 13)

1814. Hamites rotundus J . SOWERBY, 136 , pl , 61 . 2 a nd 3.
1930. H . rotundus d'ORB . ; PASSENDORFER, 663.
1941. H, rotundus J . Sow . : SPATH, 611 , fig. 2 19, pl , 67 : 14- 18, pI. 68 : 1 (wi th synony my) .

Material. - 10 fragmentary specimens, IGPUW/WR2.44-49, WR3.40-43.
Remarks. - H. (H.) rotundus J. SOWERRY is another circularly whorled hamitid, but in

this case the ribbing is annular to ret racted (about 6 ribs per whorl height). The rib s disappear
on the dorsum. The coiling seems to be helicoidal throughout, as can be seen in the illustrated
specimen (pI. 2: 13). Thus, these forms are intermediate between ' Hamites and Proturrilitoides
BREISTROFFER.

Occurrence. - Stratigraphically condensed glauconitic limestone (Floridum to A ltonense
Subzones) of Wielk a Rowieri in the High-Tatric Series, southern Po land. H. (H.) rotundus
J. SOWERBY is another Middle Albian species of Europe and Africa .

H. (Hamites) incurvatus BROWN

1811. Hamites sp. PARKINSON, pI. 10 : 2.
1837. H. incurvatu s BROWN, 2, pI. I: 4.

1941. H. incurvatus BROWN; SPATH, 6 19, fig. 223, pl , 68: 18 and 19.

Material. - 1 fragment , IGPUW/WR2.51.
Remarks. - Only one poorly preserved fragment has the laterally compressed whorl

section and the widely spaced, strong ribbing (4-5 per whorl height ) of the present species .
This nearly straight fragment is again twisted .

As in the paratype (SPATH 1941: 619), the umbilical lobe (V ) of the Polish specimen is bifid.
Occurrence. - Stratigraphically condensed glauconitic limestone (Floridum to A ltonense

Subzones) of Wielka Rowieri in the High-Tatric Series, southern Poland. H. (H .) incurvatus
BROWN ranges from the Middle into lower Upper Albian . It is known only from western
Europe.

H. (Hamites) virgulatus BROGNIART
(pI. 2 : 12)

1822 . Hamites virgulatus BROGNIART in ClJVlER and 13ROGNIART, pI. 0 : 6.
11847. H . Venetzianu s PICTET, 390, pl , 14: 6.

1861. H . duplicatu s PICTET et C AMP ICHE, 98 .
1930. H . virgulatus BROGN. ; PASSENDORFER, 660.

H. aff. Venet zianus Pt CT. et Roux ; ibidem, 666 , fig. 23 , pI. 4 : 72.
1968. H . (H;) virgulatus BROGN; WIEOMANN and D.ENI, 53, figs. 21- 27, pI. 5: I , 2 a nd 10, pI. 7 : 1 a nd 2 (wi th

sy no nymy) .

1968. H . tStomohamitcsv virgulatus virgulatus 13ROGN. ; R ENZ, 65, fig . 23 b-d , pI. 11 : 9-11 .
H. tStomohaniitesv virgulatus interruptus R ENZ, 66, figs . 23 m , 24 c , pI. 11: 25 a nd 26.
H. (S tomo!lamites) venetzianus venetz ianus PtCTET; R ENZ, 67, figs. 23f. 24b, pI. 11: 15 a nd 16.
H . iStomohamitesv venetz ianus sulcatus R ENZ, 67, fig. 23 n , pI. 1I : 27 .

H . (Stomohamites) subvirgulatus SPATH; R ENZ, 66, figs. 23e , 24a, pI. 11 : 13 and 14.

H . (Stomohamites) duplicatus PICTET et CAMI'ICHE; R ENZ, 68, figs. 23 h- k , pI. 11: 19- 21.
pars 1979a. H . (H .) virgulatus BROGN. ; SCHOLZ , 18.

1979. H . virgulatus BROGN. ; COOPER and K ENNEOY, 227, figs. 16 F , H, 32 B, C .

, ?1982. H. (H.) cf. virgulatus BROGN. ; RENZ, 60 , pI. 20: 5 and 11.

Material. - 2 specimens, IGPUW/WR. 3. 39, WR. 58.
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Remarks. - The extreme degree of varia tion within thi s well-defined species has been
discussed by various authors (SPATH 1940, WIEDMANN and DIENI 1968, COOPER and KENNEDY

1979, SCHOLZ 1979a) and does not need to be repeated. Also, the separation of a genus or
subgenus Stomohaniites was discussed and refuted (WIEDMANN and DIENI 1968: 51).

It remains doubtful whether or not the specimens with crioceratid coiling which RENZ
(1982) illustrated from Venezuela should be included in the present species.

Occurrence. - In the stra t igraphica lly condensed glauconitic limestone (F/oridum to
Altonense Subzones) of Wielka Rowieri in the High-Tatric Series, southern Poland. H. (H.) vir­
gulatus BROGNIART, as no w mostly under stood, is known from Europe, Africa, and North
A mer ica and ranges from the Upper Albi an into lowermost Cenomanian.

Subgenus H. (Metahamites) SPATI-I , 1930

Type species: Ham ites sablieri d 'ORBIGN'\' , 1842,
Lectotype: see WI EDMANN and B OESS 1984, figs. 4A and B .

Remarks. - WIEDMANN and DIENI (1968 : 58 f) largely discussed how to define and restrict
the "genus" Metahamites. There is no question that the large anisoceratids around "Meta­
liamites" dubius COLLIGNO,N (1949, 1963) have to be excluded. H. (M.) sab/ieri, in coiling and
un tubercled ribbing, is a true hamitid , which can, however, be separated from Hamites s. str,
due to its periodic change in ornamentation on the phragmocone. This was the reason to
include the Sardinian H. (M.) dalpiazi WIEDMANN and DIENI (1968). But at the same time,
we drew attention to the close relationship with the hamitid genus Hemiptychoceras SPATH,
1925. Based on new observations of the Tatric material and a re vision of the type species of
both genera, we can conclude that both genera develop convergent sculptures but can be
separated by internal suture lines. As becomes obvious from the suture lines, H. (M.) sablieri
has a small internal lobe I and an inferior degree of incision of the whole suture line (GEljHA~Q

1979), while Heniiptychoceras gaultinum (PICTET) has a large lobe I and a much higher degree
of sutural incision. Due to. thi s redefinition , H. (M. ) dalpia zi WIEDMANN et DIENI must be .
tr ansferred to Hemiptychoceras ; "Hamites" tatricus sp. n. must a lso be a Hemiptychoceras
while the seco nd new Tatric species, Hamites passendorferi sp. n., must be included in Meta­
hamites. Both genera ha ve identical periodic ribs and/or constrictions on the smaller shaft(s)
and an identical change in ornamentation towards the final shaft (cf. fig. 22 and pI. 3: ·6 with
pl. 3: 2 and 3). They might a lso be different in the mode of coiling, which is in the form of
an open spira l in Me tahamites and three (?) touching, parallel shafts in Hemiptychoceras.
Finally, H. (M.) passendorferi sp . n. has periodic marginal tubercles (indicating that "Ha­
mitidae" and "Anisocera tidae" are really indistinguishable). Despite the fact that most of the
Metahamites and Hemipty choceras specimens are found in condensed beds, we can now de­
term ine their ages more precisely: Metahamites seems to be restricted to the late Lower and
Middle Albian of Europe a nd Madagascar, while Hemiptychoceras is restricted to the Upper
Alb ian.

H. (Metahamitesi passendorferi sp. n.
(pl. 3: 2 and 3 ; fig. 21)

1930. Hamites sp.; P ASSEND ORFER , 662, fig. 20, pI. 4 : 78.

. Material. - Three specimens, IGPUW/WR2.67-69.
Holotype : Specimen IGPUW/WR2.67 - pI. 3: 2.
Paratyp es: IGPUW/WR2.68 and 69• .
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Diagnosis. - Coiling is in the form of a narrow hamitid spiral in one plane. The whorl
section is high to subrectangular, with flattened sides. A significant change in sculpture is:
crowded ribs join in pairs or triplets in the form of flares (and sometimes with marginal tubercles
on the smaller shaft) and are separated by narrower constrictions with only one or two ribs.
Ribbing on the final hook is uniform, crowded at first, but much stronger and spaced towards
the mouth; these ribs have tubercle-like 'swellings on the marginal border. The suture line
has a sub-bifid U and small, trifid I.

Fig . 21.

Sutu re or H. (Metahamites) passendorferi sp. n. , IGPUW/WR2.67 - holotype, Wh = 6 mm, (cl'. pl. 3: 2).

Description. - All three specimens are portions of the final hook which represents the
body chamber. On the inner shaft we notice an alternation of flares (with two or three ribs)
and constricted intervals (with only one or two ribs). In some of the flares, the ribs join in
marginal tubercles. While most of the ribs cross the venter, the tubercled ribs show looping
(pI. 3: 2b). With the beginning of the final hook, the ribbing becomes uniform and is first
fine and crowded but much stronger and with wider interspaces towards the mouth (pI. 3: 2a).
At the same time, the course of the ribbing changes from projected to reclined. The final ribs,
moreover, show thickening towards the marginal shoulder (pI. 2: 3a); since all specimens are
moulds, these marginal swellings could correspond to tubercles on the shell. The whorl section
is subrectangular with flat, lateral sides and a small, rounded venter and dorsum.

Measurements (in mm) :

pI. 3: 2 - hol otypc
pl. 3: 3 - paratype
IGPUW/WR2.69 - pa rat ype

Wh max

8
7
7

Wb m ax
6
5
5.5

The suture line (fig. 21) is characterized by a low degree of incision, a subbifid U, and
a small trifid I.

Relations: PASSENDORFER (1930: 662) was the first to notice the problem not only of
classification of the present species, but also of hamitids. Describing this form in open nomen­
clature, he suggested the relationship with Hamites sablieri d'ORBIGNY but described the pre­
sence of marginal tubercles which would include these specimens in Anisoceras PICTET. Indeed,
there is some similarity with Protanisoceras SPATH or Idiohatnites SPATH, but there is no
question that the real relationship is with H. (M.) sablieri.

Nevertheless, H. (M.) passendorferi sp. n. differs in several aspects from H. (M.) sablieri.
The latter species (cf. WIEDMANN and BOEss 1984, figs. 4A-C) has a rounded whorl section .
On the smaller shaft, the ribs join in pairs to form flares, forming a kind of lateral swelling;
these broader intervals also bear two ribs running parallel. No marginal tubercles can be re­
cognized. But the general ornamentation as well as the final size and suture lines are very
similar. In H. (M.) sablieri, lobe U has a more trifid shape (GEBHARD 1979).

Genus Hemiptychoceras SPATH is easily separated by its much larger size, three (?) nearly
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stra ight shafts in contact, and a more complicated suture line with a large internal lobe. The
problem of separation of "Harnitidae" and "Anisoceratidae" (HYATT 1900) has been discussed
from time to time (WIEDMA NN 1962b, WIEDMANN and DIENI 1968, SCHOLZ 1979a). From
the pres ent obser vation of Metahaniites, thi s separation sho uld be abandoned .

Occurrence. - The holo- and paratypes were coll ected in the stratigraphically condensed
gla uconitic limestone (Floridum to Altonense Subzon cs) of the Albian of Wielka Rowieri
in the High-Tatric Series, sou thern Poland.

Subgenus H. iPlesiohamites] BREISTROfFER, 1947

Type species: Hamites multicostatus BROWN, 1837.

Remarks and occurrence. - The subgenus Plesiohamites includes a number of large hamitids
with fine, dense ribbing. It is known from the latest Middle (?) and Upper Albian of England,
France, northern Spain, Switzerland, the southern Soviet Union, and Poland.

H. (P/esiolramites) multicostatus BROWN
(pl, 3: 5. pl . 25 : 2)

1837. Hamites multicosta tus BROWN; J ; pl, 2 : 9.

1941. If. (S tomohomites ?) mult icosta tus BROWN.; SPATH, 648,fig. 236 c-f, pl , 71 : 15-17.
1961. Lytohamitcs similis sp . n. ; CASEY, 92.
1971. Plesiohami tes multicosta tus (BROWN); KENNEDY, 8. pl . 3: 10.
1976. H: (Plesiohamites) similis (C ASEY) ; MARCIl"OWSKI a nd N AIDII' . 99, pl. I : I (with synony my) .
1978. Lyt ohami tes similis CASEY; KENNEDY and HANCOCK, 10.

Material. - Two specimens, IGPUWjRM. Ch 51, MDm. I.
Mea surements (in mm):

Wh Wb Wb!Wh
pl. 25 : 2 720 19 70.9 5

Description. - Whorl section almost circular. Ribs inconspicuous, numbering IQ at a whorl
fragment equal in its length to the costal whorl height. The ribs are more pronounced on the
venter; arch slightly into a shallow sinus, and fade out towards the dorsum; on the whorl
side they remain straight. In the middle of the larger specimen is a weak constriction, caused
by th e disappearan ce of one rib.

Remarks. - Du e to the den sity of ribbing a nd the pre sence of weak constrictions, the
larger specimen (pl, 25: 2) is close to the " typica l" specimen presented by SPATH (1941, fig.
236c-e), which differs in its less circular whorl section.

CASEY (1961: 92) included the species mu/ticostatus, as illustrated formerly by SPATIJ
(194 1, fig. 236c-f, pl , 71 : 15-17), into his new taxon Lytohamites similis. WIEDMANN (1962a:
225) and RENZ (1968: 69) recognized this new 'species only, while the genus Lytohamites they
regarded as synonymous with Plesiohamites BREISTROFFER, 1947. The authors' present opinion
is that Lytoltamit es similis CASEY is synonymous with the species H. (P.) multicostatus, contrary
to the op inio n. of KENNEDY (1971: 8).

Occurrence. - Upper Albian (Auritus Subzone), Mt. Chelmowa, central Poland; marly
mudsto nc iPerinfiatum Subzone) of Mala Dolinka in the High-Tatric Series, southern Poland.
H. (P .) ntulticostatus is known, moreover, from the ?uppermost Middle and the Upper Albian
of E ngland, France, Switzerland, northern Spain, and Crimea in the Soviet Union.
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H. (Plesiohamites) aff. multicostatus BROWN
(pl. 15: 2)

Material. - Fragmen t of the body chamber of a large specimen, IGPUW/RM. Ch 50.
Measurements (in mm) :

Wh Wb Wb/Wh
pl. 15: 2 56 ?48 ?0.86

Description. - In the present specimen, the whorl section is oval; the ribs are oblique
and inconspicuous, numbering 10 at a whorl fragment equal in its length to the costal whorl
height. The ribs are the most pronounced on the venter , where they arch slightly into a shallow
sinus. On the dorsum, the ribs are weaker and form a narrower sinus towards the apex.

Remarks. - The investigated specimen displays great similarities to H. (P.) multicostatus
in its oval whorl section and the oblique course of the ribs (cf. SPATH 1941, fig. 236a and b)
but differs in the retroversal arching on the dorsum. This change in ornamentation may result
from the nature of the body chamber of the specimen, thereby resembling the body chamber
of the specimens of Hamites attenuatus SOWERBY, e.g. SPATH (1941: 611, pI. 68: 5). Both the
difference in ornamentation and the extreme size do not justify the inclusion of the investigated
specimen in H. (P.) multicostatus.

Occurrence. - Upper Albian (Auritus Subzone), Mt. Chelmowa, central Poland.

Genus Hemiptychoceras SPATH, 1925

Type species: Ptychoceras gaultinum PICTET, 1847.

Remarks. - The genus Hemiptychoceras has to be redefined. In addition to the previous
diagnostic features - three (?) straight shafts attached to each other and a pronounced change
in the sculpture of smaller shafts, final hook, and body chamber shaft - the suture line (fig. 23)
is added and characterized by the degree of incisions and a large, trifid internal lobe.

As a result of this redefinition of Hemiptychoceras and Metahamites, the Sardinian Hamites
(Metahamites) dalpiazi WIEDMANN et DIENI (1968) has to be transferred to Hemiptychoceras ;
moreover, H. tatricum sp. n. has to be included. The holotype of the type species is reillustrated
(fig. 22).

Occurrence. - Despite the fact that most Hemiptychoceras come from condensed sections,
the range of the genus can probably be restricted to the Upper Albian and lowermost Ce­
nomanian. The genus is known from southern Europe, India, and Madagascar.

Hemiptychoceras gaultinum (PICTET)
(fig. 22)

1847. Ptychoceras gaulrinum P ICTn, 395, pI. 15: 5 and 6.
1925. Hemiptychoceras gaultinum (PICTET) ; SPATH, 189.
1968. H. gaultinum (PICTET); WIEDMANN and DIENI, 61, figs . 34 and 35, pI. 5: 6 and 8, pI. 6: 12(?).
1978. H . gaultinum gaultinum (PI CTET) ; SCHOLZ, pI. 3 : 12.
1979a. H . gault inum gaultinum (P ICTET); SCHOLZ, 20.

Material. - The lectotype in PICTET 1847, pI. 15: 5 (teste SPATH 1941: 652); see also fig. 22.
Diagnosis. - The smaller shaft belongs to the phragmocone and has a circular whorl

section. Sharp, crowded ribs are slightly prorsiradiate and about 9 ribs correspond to the
equivalent whorl height. They are separated by periodic sharp constrictions which are ac­
companied by collared ribs. The last constriction coincides with the end of the phragmocone.
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At the living chamber bend, the ribs are even more crowded, becoming sharpened and spaced
on the final shaft. Here, four rib s correspond to the equivalent whorl height ; they have a retro­
radiate course. The whorl section is now broadly ro unded, wider than it is high. The last two
shafts are attach ed to each othe r.

Measurements (in mm):

Lectotypc : living cha mber
ph ragrnocone

Wh
14. 5
10

Wb Wb /Wh
17.5 1.2 1
10 1

R/Wh
4
9

a b c d
Fig . 22.

Hemiptychoceras gaultinutn (PI CTET 1847, pl. 15 : 5): cast of the lec tot ypc, bod y chamber and as socia ted phr agmoconc
shaft a re vi sible, x I ; a - ventral view o f the body cham ber . b - late ral view o f the body chamber and phrag mocone
(final and middle shafts) , c - ventral view of the phragmocone, d - la tera l view o f the phrag moco ne and fina l hook.

Condensed Late (7) Al bia n , M t. Saxonct (Hte Savo ie, France, M us. H ist . nat . Gcnevc coil .).

Remarks. - We do not follow the concep t of SCHOLZ (l 979 a) who regarded all pre vious
species of Hemiptychoceras as subspecies of H . gaultin uni, i.e., H. subgaultinum BREISTROFFER
and H. tropicum (KOSSMAT). Moreover, he separated a new nodate subspecies, H. gaultinuni
nodosum SCHOLZ. This disag reement points out yet aga in the problems involved in separating
hamitids and an isocerati ds.

Occurrence. - Th e type species was described by PiCTET from the condensed Upper Alb ian
of Mt. Saxo net (Hau te Savoie, France). In additio n to southeastern France, the species is
known from the condensed Upper Albian of Sardinia and the upp ermost Albian of Romania.

Hemip tychoceras subgault inum BREISTROFFER
(pI. 3 : 6)

1907. Hamites (Ptychoceras) gaultinus P ICT . ; EOVLE et al.: 56, pI. 13 : I.
1940. Hemiptychoceras subgault inum BREI STROFH R , 89.
1979a. H. gaultinum subgaultinum B REISTR. ; S CHOLZ , 20 , pI. I: 18.
1980. H. gault inutn subgault inum B RElSTR. ; M ARCl l':OWSKI , 25 1, pI. 3: 3 and 4.

Material. - 2 specimens, IGPUWjWR2.59- 60.
Measurements (in mm):

Wh \Vb
IGP UW/WR2.59 14 15

Wb /W h
1.07

R /Wh
6-7 (body
chamber)

IGPUW/WR2 .60 'J 10 1.11
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Remarks. - In light of the general treatment of species in the hamitids, H. subgaultinum
should also be regarded as a separate species. Few features for separation of the specie s are
available in the present genus, but H. subgaultinum has much denser and sharper ribs throughout
than the type species. Whi le H. gaultinum (PICTET) has four ribs equivalent to the height of
the body chamber, H. subgaultitium (p l, 3: fig. 6) has six to seven ribs. Moreover, the increase
in who rl thickness is much slower compared to the type species. Also, the poorly known
H. sulcatostriatuni (W!EDMANN) may be separated due to its much smaller size, much weaker
orna mentation, and somewhat older age .

Occurren ce. - Stratigraphically condensed glauco nitic limestone iFloridum to Altonense
Subzones) of Wielka Rowieri in the High-Tatric Series, southern Poland. H . subgaultinutn
is known from the high Upper Albian of southwestern Europe and Hu ngary, and from the
Cenoma nian of Crimea and Madagascar.

Hetnip tychoceras tatricum sp. n.
(pI. 3 : 4 ; fig. 23)

1930. Hamites sp.; PASSENDORFER, 662, fig. 19, pl. 4 : 71.

Holo type: Specimen IGPUWjMLw. 11, .
Diagnosis. - Subcircular whorl section of the stra ight ph ragmocone; alternation of slightly

projecting rib tr iplets with shallow constrictions on the phragmocone. Suture line highly
incised with bifid U and large trifid I .

1 u L E

Fig. 23.

Suture of Hemipt ychoceras tatrlcu m sp. n. , IOPUW!MLw. 11 - holotypc, Wh = 10 mm, (cf. pl. 3 : 4).

Descrip tion . - H. tatricum sp. n. is known only fro m the ho lotype, which consists of part
of a phragmocone. The cross sect ion of the nearl y straight shaft (pl . 3: 4) is subcircular. The
fragment is slight ly curved towards the venter (I) . Triplets of ribs alternate with one constriction .
The ribs are as broad as the spaces between ; the constrictions, however, are two times as broad .
The ribs proj ect slightly on the flanks and pass the venter; they disappear on the dorsum .
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The suture line (fig. 23) is characterized by much incised lobes and saddles. The lobes are
very large, especially the trifid I ; U is much smaller and bifid.

Measurements (in mm):

Wbma~ Wb max Wbf\Vh R/Wh
IGPUW!MLw.11 10 10 I 6

Relations. - H. tat ricum sp. n. is fairly distinct from all other hemiptychoceratid species
due to its singular sculpture with rib triplets. There is some similarity in this respect with
H. nodosuni SCHOLZ, which is, ho wever, separated by the presence of small marginal tubercles.
H. dalpia zi (WIEDMANN et DIENI) is also a similar species, but it can be separated on the basis
of the very irregular, Serpula-like ribbing.

Occurrence. - H. tatr icum sp. n. is known only from the stratigraphicaUy condensed
gla uconitic limestone of the Albian (Floridum to Altonense Subzones) of Mala Laka, High­
Tatric Series, southern Poland.

Genus Anisoceras PICTET, 1854

Type species: Hamit es saussureanus P ICTET , 1847.

Remarks. - A broad definition of the genus Anisoceras is adopted here. As discussed
by WmDMANN (l962b) and WIEDMANN and DIENI (1968), Protanisoceras SPATH, 1923 and
Prohelicoceras SPATH, 1925 are connected with Anisoceras by all transitional forms and ha ve
to be included as subgenera. Moreover, SCHOLZ (l979a) included the pre vious genera Idio­
hamites SPATH, 1925 and Pseudhelicoceras SPATH, 1921 which, however, is not accepted in
this paper.

Occurrence. - The genus Anisoceras shows world-wide distribution in the Lower Alb ian
to Turonian.

Subgenus A. (Anisocerasi PICTET, 1854
A . (Anisoceras) saussureanutn (PICTET)

(pI. 3 : 9)

1847. Hamites Saussureanus P ICTET. 118, pl. 13: 1-4.
1930. Anisoceras (Hamites) cf. armatum Sow. ; PASSENDORFER, 667.
1939. Anisoceras SUII SSIIIW /II1 /m (PICTET); SPATH, 551, fig. 193, pl, 61: I and 2, pl. 62 : 1, pI. 64 : 9 (with synonymy).
1968. A . (A) saussureanum (PICTET) ; W IEDMANN and D IENI, 66, fig. 40, pI. 7 : 7 (with synonymy).
1979a. A. (A .) saussurcanum (Prcrsr): S CHOLZ , 24. fig. 7 (with synonymy).

Material. - 8 specimens, IGPUW/M Lr. 2- 10.
Remarks. - The specimen referred to as A. (A.) er. armatum by PASSENDORFER is a true

A. saussureanum . The whorl section is elliptical (Wh:Wb = 20 :16). Between the looped and
tubercled main ribs the re are two or three finer, un tubercled intermediates. All the ribs cross
the venter ; the main ribs are looped again, but are weakened on the dorsum. The lateral
tubercles are in the central part of the flank s. The nearly straight shaft is slightly twisted.

Occurr ence. - A. (A .) saussureanutn is a cosmopolitan species with its ma ximum dis­
tr ibution in the middle pa rt of the Upper Albian. Most of the High-Tatric moulds are corroded
and obviously reworked. They occur exclusively in the sandy gIauconitic mudstone of Mala
Lak a, i.e., above the condensed glauconitic limestone (PASSENDORFER 1930: 656). From their
preserva tion, we can assume that they are redeposited from the stratigraphicaIly condensed
glauconitic limestone (Floridum to Altonense Subzo nes).
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Subgenu s A. (Protanisocerasi SPATHy 1923

Type species : Hatnites raullnianus d ·ORBIGj\.l' , 1842.

Rem arks. - In SPATH'S (1939 : 564) diagnosis, Protanisoceras is sa id to be " like Anisoceras,
but smaller, and fa r less helicoid or asym metrical" . T his make s separation rather difficult.
The second part of SPAJ:H'S diagnosis concerns the suture line which is said to be "rather
simpler, with trifid second lateral lobe, and asymmetrica l dorsal lobes" . In our earlier papers
(WIEDMANN 1962b), we sha red SPATH'S op in ion and separated P rotanisoceras with a small,
trifid lobe U from Anisoceras with -a la rge. .bifid on e. But later (WIEDMANN and DIENI 1968,
fig. 45), we were able to recognize both lobes on two sides of the same specimen of A . (Anisocerasy
nanaense (v. H AVER). This means that even subgeneric separation of Anisoceras and Protaniso­
ceras is rather delicate, and SCHOLZ ( 1979a) was probably right in combining both groups.

Occ urrence. - The first Protanisoceras have been described from the Upper Aptian
(WIEDMANN 1962b) , but the y are at their peak in the Lower and Middle Albian . Protanisoceras
is kn own from Europe, th e Indo-M ad agasca r Realm , and South America.

A . (Protanisoceras) cf. fiexuosum (d 'ORBlGNY)

cf. 1842. Hamites flexuosus d 'ORBIGNY, 535, pI. 131: 14- 16.

Material. - Two fragments , IGPUWjWR2.65, WR3.66.
Remarks. - The two fragments, which can be tentatively attributed to Anisoceras flexuosum,

both differ - in different ways - from that species. Specimen WR2. 65 is :a curved part
of the living chamber with sligh tly protracted, sha rp ribs (6-7 per whorl height). Ribs dis­
appear on the dorsum. Every third rib bears marginal tubercles as the true A. flexuosum does.
But the whorl section is much higher than it is wide (18 :15).

Specimen WR3.66 is a st ra ight portion of a phragmocone and has the circular whorl
section of A. flexuosum (Wh :Wb = 9 :9) ; it has. strong radial ribs (3 per whorl height) , but
in thi s case every rib bea rsc1avate marginal tubercles.

Occurrence. - A . (P.) flexuosum has' its maximum distribution in the Del/latus Zone of
the Middle Albi an (SPATH 1939 : 578). Th e described fragments are from the condensed
glauconitic Albian (Floridum to Altonense Subzones) from Wielka Rowieri , High-Tatric Series,
southern Poland.

Subgenu s A. (Prohelicoceras) SPATH, 1925

Type species: Helicoceras thurmanni I'ICTET et CAMPICHE, 1861.

. The authors do not follow SCHOLZ (1979a) in including Prohelicoceras in Pseudhelicoceras
SPATH. There is no question about t he gradual transitions between hamitidsjanisoceratids
and turrilitids ; but Pseudhelicoceras might be better included in Turrilitidae. A. (Prohelicocerasy
is of "Lower and Middle Albian age , ·and known from Europe and Madagascar. .

A. (Prohelicoceras) moutonianuni d 'ORBIGNY
(pI. 3 : 7 and 8; fig. 24)

1850. Helico ceras Mo utonianum d 'ORBIGNY, 127.
1930. Helicoceras tHeteroceros v Mou tonianum d 'ORB. ; P ASSENDORFER, 670: fig: 28, pl, 4: 75.

11939. Prohelicoceras sp. nov .? aff, thurmanni ( P ICf. et CAMPICHE) ; S PATH , 563, figs. 199h , i ,
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Material. - 4 fragments, IGPUWjWR3.61-64.
Diagnosis. - Small anisoceratid with helicoidal open coiling, circular whorl section, and

sets of three annular ribs, one of them more pronounced and bearing two marginal tubercles.
Description. - A. (Prohelicoceras) moutonianum is easily recognized by its open coiling

and its sculpture. The annular ribs are more pronounced on the venter th an on the dorsum
and obliquely cross the circul ar whorls. Every thi rd rib is st rengthened and bear s one pair
of rounded tubercles at the ventral margins. In some cases (pI. 3 : 8 b) the ribbing between
is looped. At the lower lateral margin there is sometimes a slight inflation on these ribs , the
presumed beginning of lateral tuberculatio n: The inte rcala tory ribs do no t sho w any tuber­
culation, except for one rib which is intercalated (pI. 3 : 8).

Fig. 24.

Suture of A. (Prohe/icoceras) moutonianum (d'ORB.) , IGPUWjWR3.61, Wh = 9 mm , (cf. pl. 3: 7).

The suture line (fig. 24) canonly partly be recognized and has a large bifid L , a relatively
short, non-bifid U, and a small trifid I.

Remarks. - PASSENDORFER (1930) was the only author who presented this briefly described
species of d'ORBIGNY'S Prodrome. N ot too much can be added to his excellent description.
In contrast, in A . (P.) thurmanni (PICT~· et CAMP.) and A . (P.) anglicum SPATI-I, every rib is
tubercled. A. (P.) moutonianum seems to be a small species. Specimen WR3.63 shows the
last septum at a whorl height of 7 mm (pI. 3: 8). The larger specimen (pI. 3: 7) is chambered
throughout. There is an even larger specimen in PASSENDORFER'S collection (WR3.64), which
can only doubtfully be referred to this s pecies due tojtspoor preservation.

Occurrence. - A. (P.) moutonianum is known only from the condensed Albian of Es­
cragnolles (southern France) and Wielka Rowieri, High-Tatric Series, southern .Poland.

Genus Hamitokle~ ~PATH, 1925

Type species: Hamites studerianus PICTET, 1847.

The recognition of forms transitional between ham itids and scaphitids, described by
WIEDMANN and MARCINOWSKI (1985) as Scaphamites, ma kes it necessary to reconsider the
position of the systematically isolated genus Hamitoides. Hamitoides was separated from
hamitids and anisoceratidsdue to the existence of biplicate and triplicate ribs, sometimes
with tuberculation. The genus was thus thought to be transitional between hamitids and
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labecerat ids and was included in the family or subfamily Labeceratidae (SPATH 1939, WRlGHT
1957, WIEDMANN and DlENI 1968). Since, however, biplicated ribs also occur in Scaphamites
and the previous distinction of Hamitinae and Anisoceratinae cannot be retained, the present
genus may also be better included in the extended family Hamitidae. Hamitoides is a late
Middle to early Upper Albian genus which sporadically occurs in Europe, the Indo-Madagascan
Realm, and southern Africa.

Hamitoides rusticus SPATH
(pl. 3 : 12)

19.19. Hamitoides C?) rus t icus SPA TH , 602 (IUJm . nud.).

1941. H . (?) rust icus SP ATIl, pI. 66: 2.
H. ( ?) sp . ind. SPA1'II , pI. 66: 3- 5.

Material. - 4 fragm ents, IGPUW/WR3.70-73.
Diagnosis. - Hamitid species with subcircular whorl section, single, biplicated ribs crossing

the venter and weakening on the dorsum; large. Coiling of initial part and suture line unknown.
Remarks. - H. rusticus became valid only with the publication of the plate figure (SPATH

1941) and not with description as a nom. 11l1d. (SPATH 1939). H. rusticus preserves even more
hamitid features, and therefore makes separation of the genus from Hamitidae rather difficult.

Nearly all known specimens are - as is the illustrated one (pl, 3: 12) - fragments of the
final hook. They show that the ribbing of the last shaft is largely uniform and therefore ha­
mitid, while biplication starts in most cases with the hook but still includes single ribs as well.
In H. rusticus, no tuberculation can be observed at the point of bifurcation, in some cases
a scarcely pronounced swelling of the ribs. The ribbing is strong on the venter, but much
weaker on the dorsum. The cross-section is circular on the shaft, becoming broadly rounded
with a slightly flattened dorsum on the hook.

Since Hamitoides is known mostly - or only - from living chamber fragments, no suture
line is known. But it can be assumed to be hamitid.

H. rusticus can be regarded as the initial species of the genus with characteristics of the
ancestral genus Hamites still preserved. Fragments of the phragrnocone may be barely dis­
tinguishable from Hamites maximus (1. Sow.).

Occurrence. - The Polish specimens of this species are from the condensed Albian (Fio­
ridum to Altonense Subzones) of Wielka Rowieri, Tatra Mts.; the specimens presented by
SPATH (1941) and now referred to H. rusticus are from beds III and VII of the Cristatum Zone
of Folkestone, Sevenoaks (Kent), and Aylesbury (Bucks.) , England.

Genus Scaphamites WIEDMANN et MARCINOWSK.I, 1985

Type species : Se. passendorfe rl W IEDMANN e t MARCI NOWSKI, 1985.

Diagnosis. - This genus has rapidly increasing, rounded whorls which are twisted th rou gh­
out. While the phragmocone forms a narrow helicoidal coil, the living chamber follows with
a scaphitid hook. The ribs are simple . The suture line has four lobes of which the umbilical
one is undivided. .

Remarks and Occurrence. - The genus Scaphaniites is represented by the type species,
which so far is restricted to the stratigraphically condensed Albian (Florldum to A ltonense
Subzones) of the Tatra Mts., Poland. The genus is thought to be the ancestor of Scaphitaceae,
and its phylogenetic position suggests a stratigraphic range of upper Middle/lower Upper Albian
age (cf. WIEDMANN and MARCINOWSKI 1985, fig. 7).
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Scaphamites passendorferi WIEDMANN et MARCINOWSKI
(pI. 5: 1-4)

1985. S caphantites passendorfe ri WIEDMANN et MARCINOWSKl, 453, figs. 2. 3 and 6.
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Material. - Seven fragmentary specimens.
Holotype: Specimen IGPUW/WR.96.
Paratypes: Specimens IGPUW/WR2.90a, 91n, 92a; WR3.93b, 95b.
Diagnosis. - As the genus.
Remarks. - No complete specimens has yet been discovered, but the species ca n be easily

reconstructed (WIEDMANN and MARCINOWSKI 1985, fig. 6) by the great number of existing
fragments . As seen from the generic diagnosis, the genus and its type species can be described
by the narrowly coiled and helic oidal phragmocone in which the rounded whorl section rapidly
increases in height and width; probably, a n open initial coil was presen t. It is fo llowe d by
the final hook of the living chamber which is very similar to Eoscapliites BREISTROFFER. Except
for the helicoidal coil and the general twistin g of the shell, th e similarity with Eoscaphites
is obvious. Since a late Middle to early Upper Albian age for the Tatric species ca n be inferred,
Scaphamites passendorferi can be interpreted as an ancestor of the early Upper Albian Eoscaphi­
tes, and , in consequence, for Scaphitaceae as a whole. Inclusion in the hamitids is favo red,
however , due to the fact that hamitid characteristi cs prevail (WIEDMANN and MARCINOWSKI
1985: 461).

Occurrence. - All specimens of Se. passendorferi were found in the condensed Albian
(Floridum to Altonense Subzones) of Wielka R owieri, Hi gh-Tatric Series, southern Poland .

Family Turrilitidae MEEK, 1876
Subfamily Turrilitinae MEEK, 1876

Genus Pseudhelicoceras SPATH, 1922
Pseudhelicoceras convolutum (Q UENSTEDT)

(1'1. 3: 10 and 11)

1847/48. Turrilites catenatus C01tVO/ll t IlS F. A. QUF.NSTf.DT, 299. pl. 21: 24.
1930. Turrilites catenatus cI·ORB.; PASSENDORFER. 671, fig. 29.

T. aff. Mout onianus cI'ORB.; PASSENDORFER, 672. 1'1. 4 : 77.
T. aff. bituberculatu s cI'ORB.; PASSENDORFER, 672.

1968. Pseudhelicoceras convolutum (QUENST.) ; WIEDMANN and DIENI, 76, figs. 55 and 56, pl. 8: 8, pl, 15 : figs. 5 and 6.

Material. - 5 fragmentary specimens, IGPUW/WR3.74-78.
Remarks. - P. convolutum (QUENSTEDT) was reestablished by WIEDMANN and D IENI

(1968: 76) for those forms of the catenatum group in which ribbing is less crowded, untubercled
ribs may be intercalated between the looped main ribs, and a third tubercle appears a t the
lower margin. All these features can be recognized in the Polish form s described in synonymy.
In the two presented fragments, the number of tubercled ribs per whorl is below 20 ; the in ter­
calation of one untubercled rib can be seen in specimen WR3.74 (p l. 3 : 10) as well as th e
existence of an additional, but less pronounced tubercle on the lower surface (pl, 3 : 11b) or
as an impression on the upper one (pl , 3: 10b). Due to this tuberculation, the whorl section
becomes sub-pentagonal and slightly broader than it is high:

IGPUW/WR3.74 Wh :Wb = 7: 9
IGPUW/WR3.75 Wh :Wb = 14:18

Occurrence. - The Polish specimens are from the condensed Albian of Wiel ka Rowieri.
Moreover, the species is known from th e condensed Middle Albian of Escragnolles, France
and Upper Albian of Orosei, Sardinia.
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Pseudhelicoceras elegans (d 'ORBlGNY)

(pl , 4 : I a n d 2)

1842. Turrilites elegans d'O RBIGNY, 577, pI. 1 ~ 0 : 6 and 7.
186 1. T. elcgans d'ORB . ; PI CTET a nd CA MI' ICHE, 125, pI. 56: 9 and 10.
1930 . T. elegans U'ORIl. ; P ASSENDORFER, 6n.
1937. Pseudliel icoceras quodrituberculatum SPA TH, 531 , fig. 19 0 d - f.

1978. P. elegan s (d'ORIl.); K U NGER and K ENNEDY, pI. 1: L.

M aterial. - 2 frag ments, IG PUWj BW. 4, MLw . 12.
Remarks. - In revising PASSENDORFER'S "Turrilites elegans" and the validity of SPATH'S

Pseudlielicoceras quadrituberc ulatum, the authors a rc con vinced that both species are identical.
In separati ng his new species fro m P. elegans, SPATH (1937 : 531) referred to the absence of
interm ediate, untu bercled ribs. But in his short diagnosis he said "but with irregular, untuber­
culate, intermediary ribs (two, one, or none)" . In number of rib s per whorl, in the position
of the typ ical four tubercles per rib, an d in the mode of coiling and who rl section, both species
are indistingui shable.

Two specimens of PASSENDORFER'S collect ion ca n be included in P. elegans. They have
about 20 tu bercled main ribs per who rl. Untubercled intermediate r ibs seem to be irregularly
pla ced. The tubercles a re elongated in the di rection of the ribs . Loo ping of ribs is not as com­
mon as in the previou s species.

Another typical feature of the species is the flat upper sur face of the who rls (pI. 4 : 1a and 1b)
with the imp ression of the lowermost row of tube rcles.

Occurre nce. - The sma ller specimen is from the co ndense d Albian of Biala Woda, and
the larger one fro m Mala Laka, Tatra Mts., Poland . The French typ e is from the condensed
Middle-Late Albian of Perte du R hone (Ain , France). In ad dition, the species has been re­
ported from western Switzerland .

Pseudhelicoceras cr. rober tianum (d'ORBIGNY)

cf. 1842. Turrilites Robert ianus d 'ORllIG NY, 585, pI. 142 : 1-6.
1930. Turrilit es s p . ; P ASSENDORFER, 674.

Material. - 2 poorly preserved specimen s, IGPUWjW R3.79, 80.
Remarks. - Two large specimens from PASSENDORFER'S collectio n may belong to P. rober­

tianum, but designation remains uncer ta in due to the very poor preser vation. Specimen WR3.79
is the "Turrilites sp ." described by PASSENDORFER (1930 : 674). Wb :Wh is 37 :47, and therefore
the whorl sect ion is more oval than it is circul ar. It may have 20 ribs per who rl, all of them
tubercled. The existence of th ree or four blun t tubercles per rib can be assumed. Hence, these
two specimens may fit into the diagnosis of P. robertianum .

Occurrence. - Both specimens are fro m the conde nsed Albian of Wielka Rowien. P. rober­
tianum is a widespread species (Europe, Madagascar, and Te xas) an d seems to be restricted
to the lower pa rt of the Upper Albia n.

Ge nus Turrilitoides SPATH, 1923

As has been proposed prev iously, Proturrilitoides BREISTROFFER, 1947 is included as a sub­
genus (WIEDMANN 1962a : 189; WIEDMA. 'N and D IENI 1968: 77). Both subgenera are represented
in the Polish Albi an faunas . They are of Midd le and Upper Albi an age and of Eurasian oc­
currence,
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Subgenus T. (Proturrili toides) BREISTROFFJOR, 1947

T)'Pe specie s: Turrilites astiericnus d 'ORBlGNY, 1842.

Pro turrilitoides is known from the European Mid dle Albia n.

T. (Proturrilitoides) emericianus (d'ORBIGNY)
(pl, 4 : 3 a nd 4)

1842. Turrilites Emericianus d'ORBIGNY, 580, pl , 141: 3-6.
1930. Heteroceras s p . all'. Emericianum d'ORB.: PASSENDORFER, 668, fig . 25, pl, 4 : 68.

Heteroceras sp.; P ASSENDORFER, 696, pI. 4 : 69.
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Material. - 2 specimens, IGPUWjWR2, 81 and 82.
Remarks. - The two reillustrated specimens fro m PASSENDORFER'S collection differ slightly

from d'ORBIGNY'S types but nevertheless may be included in d' ORBIGNY'S species. The apical
angle and umbilicus of the Poli sh specimens are even la rger; the whorl section is not circular
but slightly flattened laterally. The number of strongly curved ribs per whorl (25) is identical,
but in one of the Polish specimens (WR2.82; pl. 4 : 3) some ribs bran ch irregularly and some
constrictions are irregularly spaced.

The suture line drawn by PASSENDORFER (1930, fig. 25) is absol utely correct ; it is drawn
from the siphonalline to the left . Th is means that the large bifid eleme nt is the L. We assume
that d'ORBIGNY'S suture line drawing (1842, pl. 141: 6) is not correct with regard to the trifid
lateral lobe.

Occurrence. - The Polish specimens are from the condensed Albian of Wielka Ro wieri,
Tatra Mt s. ; d 'ORBIGNY'S type material is from the condensed Albian of Escragnolles (Var,
France).

T. (Proturrili toides) astierianus (d'ORBIGNY)
(pl, 4 : 5)

1842. Turrilites Astierianus d 'ORBlGNY, 578, pl. 140: 8-11.
1930. Heteroceras air. Seneq uierianum d 'ORB.; P ASSENDORFER, 696, fi g . 26.
1978. Proturrilitoides as tierianus (d'ORB.); K LlNOER and K ENNEDY, pl, 9: H, L.

Material. - 1 specimen, IGPUWjWR2.83.
Remarks. - T. (Proturrtlitotdesy astierianus is simi lar to T. (P.) emericianus and T. (P.) se­

nequierianus in the mode of coiling, whor l sect ion, and course of single untuberculated ribs.
The main difference seems to be the number of 40 ribs per whorl, in cont rast to about 20 in
the first and 60 in the second species. The illustrated specimen (pl. 4 : 5) has about 40 ribs per
whorl and thus may be included in the present species. It agrees, moreover, with d'ORBIGNY'S
types in the ap ical angle. It differs slightly in that it has a larger umbilicus and a depressed
who rl sect ion (Wh :Wb = 7:8.5).

Occurrence. - The illustrated specimen is from the condensed Albian of Wielka Ro wieri.
The types are reported from Escragnolles (Var, France), where new specimens of the species
were collected by G . GEBHARD (1979) in his "G rabungsbereich 11 " , i.e., in the Middle Albi an
part of the condensation .

Subgenus T . (Turrilitoides) SPATH, 1923

Type species: Turrilites hugardianus d'ORBIGNY, 1842 .

Turrilitoides occurs in the Eurasian Upper Albian.
4: - P a lae on t olog,ia P ol unica 50
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T. (Turrilitoidesi hugardianus (d 'ORBIGNY)
(1'1. 4 : 9 and 10)

1842. Turrilites Hugardianus d 'ORB IGNY, 588 , 1'1. 147: 9- 11.
1968. Turri litoides iTurrtlito ides) hugardlanus (d ·O RB.); WI EDMANN an d D IENl . 78, figs . 57 and 58, 1'1. 9 : 3.

1968. T. (Turrilito ides) hugardianus hugardianu s (d· O RB.); R ENZ. 84, fig . 30a, d. 1'1. 17 : 18- 21 (wi th sy nonymy).

T. tTu rrilitoidcs) hugardianu s crassicostatus SPATH; R ENZ, 84.
1978. T. hugardianus (d ·O RB.); KLl NGER a nd K ENNEDY. 1'1. 9: K .

pars 1979a , Turritites iTurril itoides) hugardianus hugardianus (d·O RB.) ; SCHOLZ , 34; figs . 11A-D ?, 1'1. 7 : I, 3, 5, 8,
9, 13 (o nly) .

Material. - 3 fragments, IGPUWjWR2.87-89.
Remarks. - The comprehensive interpretation of T. (T.) liugardianus proposed by SCHOLZ

(1 979a) is not shared in this paper. T. intermedius (P ICTET et CAMI'ICHE) and T. densicostatus
(PASSENDORFER) are maintained as separate species, despite the fact th at sepa rat ion may be
difficult. All three species have the sa me type of ribbing, and simila r apical angles and whorl
sections . T he only difference is the den sity of ribbing.

In accordance with d'ORBIGNY, the number of 24 ribs per whorl can be regarded as a specific
feature of the type species. Three fragments of PASSENDORFER'S collection can be attributed
to the present species due to their relatively coarse ribbing.

Occurrence. - The Poli sh specimens attributed to this species are from the condensed
Albian of Wielka Rowieri . Moreover, the species is known from the lower part of the Upper
Albian i Aequatoralis - Substuderi Subzones), Cambridge Greensand (England), and the
Lower Vraconian of France, Switzerland, Sardinia, and Hungary.

T. (Turrilitoides) intermedius (PICTET et CAMPI CHE)
(1'1. 4: 6-8)

1861. Turrilites intermedius PI CT. et CAMP., 127, 1'1. 57 : 14 (only) .

1968. Turrilitoides (Turrilitoides) int erm edius (I'. et C.); R ENZ, 84, fig. 30r, 1'1. 17: 24-26 (wit h syno nymy) .

pars 1979. Turrilites (Turriliroides) hugardionus hugurdianus (d ·O RB.); SCHOLZ, 1'1. 7 : 2,4,6, 7, 10, 11 , 12 , 14 , 16 (o n ly) .

Material. - 3 specimens, IGPUWjWR2.84, 86 and WR. 85.
Remarks. - T his species has been redescribed in detail by RENZ (1968), where the lectotype

was also reproduced. We fully agree that - for th e time being - T. (1'.) intermedius can be
separated from T , (1'.) hugardianus a nd T. (1'.) densicostatus on th e basis of a larger apical
angle of the helix , a more circular whorl section, and a number of about 30 rib s per whorl.
In contrast to the type species, the se ribs run straight across the whorls instead of curving.

Occurrence. - The three illustrated specimens are from the condensed Albi an of Wielka
R owieri, Tatra Mts. The species was also described from the middle part of Upper Albian
of northern Spa in, and the lower Vraconian of southern France, western Switzerland , and
Hungary.

T. (Turrilitoides) densicostatus (PASSENDORFER)
(1'1. 4: 11 a nd 12)

1930. Turrilites densicostatus PASSENDORf'ER, 673, 1'1. 4 : 70 .
1937, Turrilit oides densicostatus (PASSEND.) ; SPATH, 529, IIg. 186, 1'1. 58 : 5- 7.

11963. T. densicost atus (PASS.); COLLlGNON, 46 , 1'1. 258 . 111 9,
1978. T . densicostatus (PASS.); KLl NGER a nd KENNEDY, 1'1. 9: M, O.
1979. Turrilites iTurrilitoides) hugardianus densicostotus PASSEND. ; SCHOLZ, 35.

Holotype: Specimen IGPUWjWR2.90 (here pI. 4: 11).
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Addit ional material. - 8 specimens, IG PUWjW R2.91- 95, WR3.96-98.
Remarks. - In T. (T.) densicostatus, the apical angle of the helix and the size of the species

are comparatively small . The number of ribs per whorl varies between 30 and 40. The ribs
are straight again , disappearing on the upper surface and becoming weakened on the lower
one (pI. 4: lib). The umbilicus is very narrow. The whorl section is extremely depressed and
is much bro ader than it is high ; in the holotype the Wh :Wb ratio is 7: 10.5.

Occurrence. - T. (T.) densicostatus is relati vely abundant in the condensed Albian of
Wielka Rowien , Tatra Mts. The English specimens from Folkestone are of Middle Albian age
tNitidus Subzone). The Madagascan specimen is too poorly preserved to be identified with
certainty.

Genus Ostlingoceras HYATT, 1900

Type species: Turrililes puzosianus d 'OlUlIGNY, ] 842.

Ostlingoceras is of Middle Albian to Lower Cenomanian age and occurs in Europe and
Africa .

Ostlingoceras puzosianum (d'ORBIGNV)
(pl . 4 : 13)

1842. Turril ites Puzosianus d 'ORBIGNY, 587, pI. 143 : 1 and 2.

1930 . Turrilites cf. Puzosianus d'ORH .; P ASSENDORFER, 672.
1968. Ostlingoceras (0 .) puzo sianum (d ·O RB.); WI EDMANN and DI ENI, 79, pI. 9 : I and 4 .

1968. O . (0.) puzosianum (d 'O RB.) ; R ENZ, 92, pl, 18 : 12-15.
pars 1979a. Turrllit es (0. ) puzosianus d 'ORB . ; SCHOLZ, 42, fig. 11 K, pI. 9 : 5,6,9- 13 (only) .

Material. - One specimen , IGPUW j ML m. I.
Remarks. - The specimen in pI. 4: 13 is crushed but neverthel ess shows all typical features

of the present species. Straight ribs bear two rows of tubercles near the lower margin of the
strongly depressed whorls. The apical angle is extremely low. The number of ribs per whorl
can be calculated from the uppermost preserved whorl and is about 30.

Occurrence. - The illustrated specimen comes from the marly Upper Albian of Mala
Laka, Tatra Mts . O. puzosianum is widespread and abundant in the European and African
Late Albian (Vraconian).

Superfamily Douvillelcerataceae PARONA et BONARELLI, 1897
Family Douvilleiceratidae PARONA et BONARELLI, 1897

Of the large group of re-coiled heteromorphs, only the genus Douvilleiceras has been re­
cognized in the Albian of the Tatra Mts.

Genus Douvilleiceras GROSSOUVRE, 1894
Douvilleiceras mammillatum (SCHLOTHEIM)

(pI. 7 : 5 a nd 6)

1813. Ammonites mammillat us SCHLOTHEIM, 111.
1847/48. A ITJIIl. monile aequinodus QUENSTEDT, 137, pI. 10;.,2.

1930. Douvilleicerus mammillatum SCHLOTH.; P ASSENDORFER, 651.

4'
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1962. Douvilleiceras mammillatum ( S CHLOTH.) ; C ASEY. 265, figs. 102a , b, pl, 40: 4, pl, 41: 4, pI. 42 : 6 an d 9 (with
syno nymy).
D. mammillatum var. aequinodum (QUENST.) ; CASEY. 271, figs. 94 a- -c, 95a- b, 10l d , 103a - b , pl. 40 : 5, pl . 41;
5-7, pl, 42: 10 (with syno nymy).
D. mammillatum va r. praecox C ASEY. 272, figs. 94 d-e, 102e, pI. 41 : 8.

1963. D. mammi llatum S CH LOTH.; C OLLl GNO N, 109, 112, pI. 283 : 1241, pl, 284 : 1242.
1979. D. mammillatum mammillatum (SCHLOTH); D ESTOMBES, 69, pI. 4-21: 1.

D. mammillatum var. aequinodum Q UENST.; D ESTOMBES, 71, pI. 4-4: I , pI. 4- 5: 2, pI. 4-21: 2.
D. mammillatum var , praecox C ASEY ; D ESTOMBES, 71, pI. 4- 2 1: 3.

1983. D. aequinodum (QUENST .) ; W EIDI CH et al .: 566, pl . 2 : 6.

M aterial. - 6 specimens, IGPUW/WR. 147, BW IS, BW 17-20, ZK 1.
Remarks. - The opinion of CASEY (1962) and DESTOMBES (1979) cannot be shared;

D. mammillatum and its " varieties" aequinodum and praecox are really indi stin gui shable and
are included here in the older species. A larger collection from Escragnolles (GEBHARD 1979)
caused us to also refuse the interpretation of WEIDICII et al. (1983), D. aequinodum should
be better related with D. monile (J. Sow.) and therefore regarded as a separa te species. Possibly,
D . monile (J. Sow.) should als o be included in the present species (GEBHARD 1979).

A characteristic feature of D. mammillatum is the presence of 20-25 single rib s per Whorl,
running straight or curving slightly ove r the flanks and bearing up to 8 clavate tubercles on
each side in the adult. The whorl section is br oadly rounded , and the umbilicus is medium-sized .

The measurements of the illustrated spe cimens a re (in mm):

D
IGPUW/BW 15 55
IGPUW/BW 19 41

Wh
23(0.42)
18(0.44)

\Vb
30(0.55)
25(0.61)

U
?16(0.29)
15(0.37)

12 ribs/ha lf whor l.
12 ribs/half who rl.

Occurrence. - D. mammillatum is a widesp read index species for th e upper portion of
the Lower Albian. The Poli sh specimens com e from the condensed Albian of Wielk a Rowieri,
Mala Laka, Biala Woda, and from Zelezniak Koscieliski , Tatra M ts. The species can be
regarded as cosmopolitan.

Douvilleiceras orbigny i H YATT

1903. Douvilleiceras orbigny i HYATT, 110.
1930. D. mammillatum va r. Baylei SPATH ; P ASSENDORFER, 652.
1962. D. orbigny i HYATT; C ASEY, 279, figs. 99. lOO, 102h . pl . 40 : 6- 8. pl . 42 : 12 and 13 (with synonymy). . .

71963. D. aff. Baylei SPATU ; COLLlG NON, 118, pl , 287: 1248.
1979. D. orbignyi HYATT; D ESTOMBES, 71, pI. 4-5 : I , pl . 4- 6: I.

M ateria l. - 3 specimens, IGPUWl BW 16, 21, 22.
Remarks. - The pre sent species is eas ily distinguished from th e previous on e due to the

low number of ribs (IS per whorl) an d th e d istin ctly st ronger tubercul ati on , even in young
individua ls. The middle-sized Pol ish specimens ha ve the measurements (in mm) :

IGPUW/BW 21
IGPUW/BW 22

D
36
37

Wh
16(0.45)
19(0.51)

\Vb
21.5(0.60)
23(0.62)

U
10 (0.28)
10(0.27)

8- 9 ribs/half who rl
7-8 ribs/half whorl

They show typ ical separation of the marginal tubercles (with three cla vi each) from the
tubercu la tion (2-3 tubercles) of the interior flanks by a kind of lateral sulcus.

This is exactly what PASSENDORFER (1930 : 652) called D. mammillatum var. baylei SPATH .
Occurrence. - All Polish specimens att ribute d to thi s species are from t he condensed Albian

of Biala Woda, Tatra Mts. In addition, th e species has been described from the Ma mmillatum
Zone of France, England, and Madagascar.



ALBIAN AMMONITES OF POLAND

Order Ammonit ida HYATI, 1899
Superfamily Hoplitaceae DOUVILLE, 1890

Family Desmoceratidae ZITIEL, 1895
Subfamily Puzosiinae SPATH, 1922

Ge nus Puzosia BAYLE, 1878

.. Type species: Ammonites planulatus J . de C. SOWE RIIY , 1827.
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Rem arks. - Specimens representa tive of th is genus show four to seven sinuous con­
strictions per whorl ; the ribbing (likewise sinuous) is restricted to the outer half of the whorls.
Th e shell is moderately evolute. All these characteristics are easily discern ible in the in­
vestigated material. Th e genus is abunda nt in the high Lo wer to low Upper Albian condensed
limesto nes in the H igh-Tatric Series. H owever, the majority of specimens a re preserved as
internal whorls, making the recognition of sexual dim orphism, obviously present in the genus
Puzosia (cf. MARCINOWSKI 1980: 271), almost imp ossible. There is indeed a high degree of
va riation in puzosiid s ; nevertheless, SCHOLZ' (1979(1) comprehensive interpretation regarding
all Albi an and mo st Cenomanian species as synonymous with Puzosia planulata (1. de C. Sow.)
cannot be accepted. For class ification of the Albi an "species", the authors follow the concept
elab orated by WlEDMANN and DIENI (1968) ; the "Formenkreise" (of P. quenstedti and P. mayo­
rianai , however, are better rega rded as species with their respective subspec ies.

Occurrence. - The genus Puzosia shows a wo rld-wide distr ibution, ranging from the
Lower Albian to Up per Turoni an.

Puzosia quenstedti (PARONA et BONARELU)

The previous "Forrnenkreis del' Puzosia quenstedti " was defined by the presence of six
to seven constrictions less pronou nced and less sinuo us tha n in P. tnayoriana s. I., the presence
of a con vex sinus on the venter, fla ttened flanks, and a medi um-sized umbili cus. All five sub­
species can be recogn ized in the con den sed faunas.

Puzosia quenstedti communis SPATH
(pI. 5: 6)

pars 1923. Puzosia communis SPATH, 47, fig. 11a , pl, 2: 3a , b (only).
1930. P. Ma yoriana var. octosulcuta SHARP E ; PAS SEND ORFER, 635, fig. 7, p l. 3: 53.
1968. P . communis SPATH ; W IEDMANN and D iENJ , Ill , pl. 10 : 9, pI. 11 : 1I (with synonymy).
1968. P. (Puzosia) communis SPATH ; R EN Z , 20, figs. 6c, 7d, pI. I: 5, ?IO, 11.

M ater ial. - 1 specimen, IGPUW/BW. 6 ; the specime n from Mala Laka which was
illustrated by Passend orfer (see a bove) is lost.

Remarks. - Puzosia quenstedti communis includes those specimens of the quenstedti
group in which who rl height largely exceeds who rl th ickness. This is obvio usly true for the
specimen, PASSENDORFER referred to as P. mayoriana var. octosulcata. It would, however , be
bet ter placed in the present subspecies, with all its diagnostic fea tures: sma ller umbilicus and
flanks con vergin g towards the na rrowly rounded venter, thereby causing a more subtria ngular
whorl sect ion. T here is also full agreement in the measu rements:

D Wh Wb U Wh jW b
IGPUWjBW. 6 46 20 (0.43) 16.2(0.35) 13.8(0.30) 0.81

Occurrence. - The Polish specimens are from the condensed Albia n of Biala Woda and
Mala Laka, Tat ra Mts. The subspecies is kn own, moreover, from the Late Albia n of England
and Sardinia, and pos sibly from the Ceno rn anian of Madagascar.
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Puzosia quenstedti furnitana PERVINQUIERE
(pl . 6: 2)

1907. Puzosia Ma yoriana var . Furnit ana PERVINQUIERE. 158. pI. 6 : 27 and 28 .
1930. Puzosia Ma yor iana var. Furnitana PERV. ; PASSENDORFER, 634 .
1968. Puzosia furnitana (PERV.) ; WIEDMANN a nd DI ENI, 112, figs. 70 , 71, pI. 10 : 12, pI. 11: 6 (w ith synonymy) .

Material. - Three specimens, IGP UWjWR3.103, WR 107, MLw. 14.
Remarks. - In the present subspecies, (1) whorl height still exceeds whorl th ickness, and

(2) the sculpture between the six constriction s per whorl is reduced to absent (pI. 6: 2).
Measurements (in mm):

IGPUW/MLw. 14
IGPUW/WR3.103
IGPUW/W R 107

D
34

21
18

Wh
15(0.44)
9.5(0.45)
7. 5 (0.4 4)

Wb
13(0.3 8)

8.7(0.43)
6(0.33)

U
9.5(0.30)
5.5(0.26)
6.5(0.36)

Wb/Wh
0.86

0.92
0.80

Occurrence. - The Polish specimens are from the condensed Albian of Wielka Ro wieri
and Mala Laka, Tatra Mts. The pre sent subspecies is widespread in the Upper Albi an of
Europe and Afric a.

Puzosia quenstedti quenstedti (PARONA et BONARELLI)
(pl, 5 : 7)

1897. Desmoceras Quenstedti PARONA et BONARELLI , 8 1, pI. 11: 3.
pars 1930 . Puzosia Ma yoriana d'ORB.; PASSENDORFER, 631 , pI. 3: 57 and 58.

1968. P. quenstedt;(pAR. et BON.); WI EDMANN and DIEM , 114, figs. 72 and 73, pI. 10: 11, pl , 12: 3 (with syn onymy).
1978. P. quenstedti (PAR. et BON.); WIEDMANN and N WGEBAUER, 711, pI. 2: 1.
1982. P. quenstedti (PAR. and BON.) ; R ENZ, 34 , pI. 4 : 8.

Material. - One specimen, IGPUWj BW. 7.
Remarks. - The typical subspecies was separated from the previously trea ted forms by

its whorl section, which is slightly higher than it is broad, an d a more pronounced ribbing
of the external whorls. The se slight differences can be recognized in the specimen PASSEN­
DORFER referred to as P. mayoriana which is presented again in pI. 5: 7.

Measurements (in mm):

D
IGPUW/BW 7 50

Wh
19 (0.3 8)

W b
18 (0 .36)

U
17(0.34)

Wb/Wh
0.95

Occurrence. - P. quenstedti s. str. seems to be a Middle to Upper Albi an for m. The Polish
specimen is from the condensed Albian of Biala Woda, Tatra Mts. The subspecies is also
known from France, Sardinia, Angola, the South At lantic, Madagascar, and Venezuela .

Puzosia quenstedti media SEITZ
(pI. 6 : 1)

1897. Desmo ceras efr. Emerici Rxsr .: PARONA and BONARELLI, 80 , pI. 11: I.
1931. Puzosia quenstedti var. media SEITZ, 402 , pI. 16 : 5.

1968. P. media SEITZ; WIEDMANN and Drsxt. 115.
1982. P . media SEITZ; RENZ, 34 , pI. 4: 9 a nd 11.

Material. - At least one specimen, IGPUWjWR2.98c.
Remarks. - The present subspecies was separated from P. quenstedti by SEITZ (1931)

on the basis of a whorl section as high as it is broad. This feature can be obse rved in one of
PASSENDORFER'S Puzosias, with the following measurements (in mm):
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D
IGPUWjWR2.98c 30

Wh
12(0.40)

Wb
12(0.40)

U Wb jWh
8(0.27) 1.00

Occurrence. - Thi s specimen is from the condensed Albian of Wielka Rowien, Tatra Mts.
P. quenstedti media is also of Middle to Upper Albian age. It is known from Austria, southern
France, Sardinia, Mallorca, Madagascar , Venezuela, and possibly from Angola.

Puzosia quenstedti petkovici WIEDMANN et DIENI
(figs. 25g- i)

1930. Puzosia Mayoriana var. afr icana KIL.; PASSENDORFER, fig. 6, pI. 3 : 47.
1968. Puzosia petkovici WIEDMANN et DIENI, 11 6, pI. 11 : 8 (with synonymy).

Material. - One specimen, IG PUWjWR2.102, the holotype of the present subspecies.
Remarks. - In the present sub species, who rl thickness exceeds whorl height, as is obvious

from the measurement s of the holotype (in mm) :

D
JGP UWjWR 2.102 29

Wh
12(0.41)

Wb
13(0.45)

U Wb jWh
10 (0.35) 1.09

WbjWh
0.75
0.89

The name P. petkovici was proposed by WIEDMANN and DIENI to substi tute Puzosia africana
KILlAN, 1913, non Puzosia africana KRENKEL, 1910.

Occurrence. - The holotype of the subspecies is fro m the condensed Albi an of Wielka
Rowieri, Tatra Mts. P. quenstedti petkovici is a lso reported from the Upper Albian of Sardinia
and perhap s Yugoslavia .

Puzosia mayoriana (d 'ORBIGNY)

In contrast to P. quenstedti, the present species has four to six, more sinuous, pronounced
constrictions per whorl, in most cases with an angular course on the venter. The flanks are
generally subparallel and the venter is broadly rounded . The umbil icus is generally larger
than in the pre vious species.

Puzosia mayoriana mayoriana (d' ORBlGNY)
(pI. 5: 5)

1841. A mmonites Mayorianus d'ORBIGNY, 267, pl, 79 : 1- 3.
pars 1930. Puzosia Mayoriana d'ORB.; PASSENDOR FER, 631, 11011 pl . 3 : 57 an d 58 (sed P. quenstedti quenstedti).

1978. P. mayoriana (d'ORB.); WIEDMANN and N WGEBAUER, 711, pI. I : 4 and 5.
pars 1984. P. (Pazosia) mayoriana (d'ORB.); WRIGHT and KENNEDY, 55, figs. l A, B, 2e , H , M, 3N- R, 4A-E; pl. 3 :

I , 2, 4, 6, 9- 12, pl . 4 : I , 2, 5-7 (with synonymy).

Material. - Two specimens, IGPUWjRM. Ch 55 and MLw. 13.
Remarks. - Again, the concept of WIEDMANN and DIENI (1968) is followed in defining

and subdividing the mayoriana group. As mentioned by these authors, the forms of the present
group in which whorl height greatly exceeds whorl thickness, were separated by IMLAY(1959)
in the separate "genus" Parasilesites. Therefore, the mayoriana group starts with form s in
which whorl height just slightly exceeds whorl thickness. This is the case in the nominal sub­
species. P. mayoriana mayoriana is a large species , as is documented by the Polish specimens
which ha ve the follow ing measurements (in mm):

D Wh Wb U
IGPUWjRM.Ch 55 215 90(0.42) 68(0.32) 165(0.301)
IGPUWjMLw. 13 65 58
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Fig. 25.

Albian Ammonitina ; a . b. Puzosia mayoriana provincialis (PARO A et BONARELLI). [GPUW/WR2.99, x l : a - lateral ,
and b - ventral views ; c, d. Hysteroceras orbignyi (SPATH) . IGPUW/W R. [54, x I ; c - latera l, and cl- ventral views ;
e, f. Beudanticeras revoili (PERV.). [GPUW/ BW. [3 , x 1.5 ; e - lateral, and f - frontal views. g-i ; Puzo sia petkovici
WIEDM. et DIE I, TGPUW/WR2.I02, x 1.5; g - lateral , h - frontal, and i -ventral views. Except for e, f (from

Bia la Woda), from Wielka Rowieri.
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Despite their large size, both specimens are still chambered (pI. 5: 5).
WRIGHT and KENNEDY (I984) give a detailed discussion of the present species. We com­

pletely ag ree th at Amm . planula/lis J. SOWERBY (non SCHLOTHEIM) - in contrast to SCHOLZ
(1979a) - is not valid and sho uld be replaced by Amm. mayorianus d'ORBIGNY. Within this
species, WRIGHT and KENNEDY (op. cit.: 55f) include Puzosia octosulcata (SHARPE), Puzosia
subplanulata (SCHLUTER), P. odiens is KOSSMAT, P. crebrisulcata KOSSMAT, P. takei POPOVICI­
HATZEG, P. furnitana PERVINQUIERE, P. sharpei SPATl-l , and P. communis SPATl-l. This inter­
pretat ion is not completely follo wed here, but it is obvious from all publications over the last
severa l yea rs that puzosiids require serio us revision.

Occurrence. - T he nominal subspecies in th e present systematic interpretation is a rather
rare form. It is very rare in the A uritus Subzone of Mt. Chelmowa, central Poland; it is also
ra re in the lower part of th e phosphatic bed (Lyelli to A ltonense Subzones) of the condensed
sequence exp osed at Annopo l-on-Vistula , central Poland, and in the Tatra Mts. , where it is
recogni zed only in the stra tigraphically condensed glauconitic limestone (Floridum to Altonense
Subzon es) of Mala Laka. Nevertheless, P. may oriana may oriana has a widespread distribution
in Europe, As ia, the South Atlantic, and Africa, a nd can be traced from the Upper Albian
into th e Ce nomanian.

Puzosia mayoriana provin cialis (PARONA et BONARELLI)
(pl. 6: 3; fig. 25a, b)

1897. Desmoceras provinciale P ARONA et B ONARELLI, 81; pI. 11: 4.
1968. Puzosia provincialis ( PAR. et B ON.) ; WI EDMANN a nd D IENI , 118, figs. 74 an d 75, pl , 10: I a nd 8, pl . 11: 1,2,4,5,

7, 12 (wit h synonymy) .
1968. P. iPuzosia) sharpei S"ATH; R ENZ . 21, figs. 6b, 7e, pI. 1: 4 a nd 8.

Material. - 26 specimens, IGPUW/WR2.97c, 99, 100, 108-121 , WR. 101, 104-106,
BW. 5, M Lr. 11 , ML w. 15-17.

Remarks. - 1n WIEDMANN and DIENI'S (I968) definition, the present subspecies comprises
those for ms of the mayoriana group having a whorl he ight/whorl th ickness ratio of I. As in
the Sardinian fauna, the majority of specimens ha ve to be included in the present subspecies.
Th e measu rements (in mm ) of the illustrated specimens a re:

IGI'UW/WR2.99
IGPUW/WR.IOI

D
76
25

Wh

31(0.41)
10(0 .40)

W b

131(0.41)
10(0.40 )

U
25 (0.33)

8( 0.32)

Wb/Wh

11.00
1.00

Occurrence. - T he majority of the Tatra puzosiids belongs to the present subspecies,
which is represented in the condensed Albian of Wielka Rowieri , Mala Laka, and Biala Woda.
P. mayoriana pro vincialis is widespread in the E uropean Middle and Upper Albian, and it
p rob abl y occ urs in th e Albian of Madagascar.

Genus Parasilesites IMLAY. 1959

Type species : P. bullatus IMLAY, 1959.

T his is a somewhat doubtful genus, comprising (as mentioned above) the laterally com­
pr essed specimens of the gro up of P. mayoriana. Therefore, the existence of th e genus needs
to be reco nsidered . For the tim e being, the genus is kept sepa ra te from Puzosia, especially
since o nly o ne specimen can be a tt ributed to it. The genus occurs in the Lower and Middle
Albia n of Europe, the North A tlantic, the Americas, and Africa.
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Parasilesites kilianiformis (FALLOT)
(pI. 7: 4)

1910. Puzosia Nolani var, Kilianiformis P. FALLOT, 26 , fig. 8. pl, 1: 5.
1930. P. aff, compressa KOSSMAT; PASSENDORFER, 636, figs. 8 and 6Jb bis, pl. 3: 59 and 6 Ja.
1968. Parasilesites kilianiformis (I' . FALLOT); WIEDMANN and DIENI , 124 , fig. 79, pl. 10: 7 (wi th synonymy).
1979. P. ki lianiformis (FALL.); RENZ, 364 , pl . 2 : I.
1982. P. kilianiformis (FALL.) ; RENZ, 37, fig . 25e, pl, 5: 10.

Material. - One specimen, TGPU W/WRJ . 146 ; PASSENDORFER'S seco nd specimen (o p. cit.
pI. 3: 61) is apparent ly lost.

Remarks. - T his speci es is easi ly recognized due to its h igh, nearly parallel flanks which
converge towards the narrowly ro unded venter. The umbilicus is relatively open. The Polish
specimen (pI. 7: 4) has four co nst rictions on the last whorl which are stro ngly sinuous but
irregularly spaced. Between the co nstr ictions, the external flanks are covered by sinuous ribs
visible even on the internal mould . The suture line (PASSENDORFER 1930, fig. 8) is indistinguishable
from Puzosia sutures. The measu rements are (in m m) :

D
IG PU WjWR3 .146 25

Wh
8.5(0.34)

Wb
6(0.24)

U WbjWh
10(0.4) 0.71

Occurrence. - P. k ilianiformis is now described fro m the condensed Albian of Wielka
Rowieri , Tatra Mts. Furthermore, it is known fro m the Lower Albian of the Balea ric Islands
and Spain, and the Upper A lbian of Sard inia, the N orth Atlantic, and Venezuela.

Genus Siles iloides SPATH, 1925

T}Pf! species: Silesites escragnollensis JACOB, 1908.

The subgenus Puzosia (Jacobella), proposed by PASSENDORFER (1930: 637) , wa s an objective
synonym of Silesitoides SPATH, both established with the sa me type species. It was also a ho­
monym of Jacobella JEANNET, 1908. It is ra re in the Lower and Middle Al bian of Europe.

Silesitoides tatricus (PASSENDORFER)
(pI. 7 : 9)

1930. Puzosia (Jacobella) escragnollensis va r. tat rica PASSENDORfER, 638, fig. 9, pI. 3: 51.

Material. - The holotype onl y, IGPUW/BW. 14 (here reproduced).
Remarks. - Little has to be added to PASSENDORF,ER'S description.
The suture line (PASSENDORFER op. cit. , fig. 9) is very Puzosia-like, a nd there is no quest ion

that Silesitoides includ es stron gly ribbed , cvolute puzos iids . Nevertheless, Silesitoides is a random
and poorly known genus. Not knowing too much abo ut the degree of varia bility within this
genus, it may be hasty to conside r S. tatr icus as a separate species, the only distinction from
S. escragnollensis be ing the who rl sec tion, which is as wide as it is high .

Measurements (in mm):

D Wh Wb U Wb jWh
IGPUW{BW. 14 60 17(0.28) 17(0.28) 31.5(0. 52) 1.00

As PASSENDORFER mention ed , the last hal f who rl of the holotype represents the body chamber.
Some of the body chamber-ribs bifurcate. The last who rl ma y have finely marked, radiating
constrictions well pronounced on the venter (pl, 7: 9). Rib s Oil both sides of these constrictions
are strengthened,
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Occurrence. - S. tatricus is know n only from the co ndensed A lbian of Biala Wo da ,
Tatra Mts. The type species is of Lower Albian age and known only from southern France
and the Balearic Island s.

Subfam ily Beudanticeratinae 13REISTROFFER, 1953
Genus Beudanticeras ]-hTZEL, 1902

Type species: Ammonites beudant i BRU(j~ I ART, 1822.

WIEDMANN and DIENI (1968 : 127) proposed including the genus Uh/igella JACOB, 1907
in Beudanticera s, because no separation can be made on the basis of shell form and sculpture .
Scholz (1979: 69), however, pointed out that there seem to be differences in the shape of the
lateral lobe, facilitat ing separation at least of B. beudanti and the Uhligella walleranti group.
This is the reason why both groups are trea ted separately .in the present paper. Beudanticeras
is a cosmopolitan genus of Albian age.

Beudanticeras beudanti (BROGNIART)
(pI. 7: 1)

1822. Ammonites Beudant i BROGNI ART , 95, pI. 7 : 2.
1930. Desmoceras Beudanti BROGN.; P ASSENDORFER, 645, fig. 14.
1968. Beudanticeras beudanti (BROGN.); WI EDMANN and DI ENI , 128, pl, 1\ : 10 (with synonymy).
1979a. B. beudanti (BROON .); S CHOLZ , 68, fig. 2 1, pI. 13: I and 6.

Material. - Two specimens, IGPUW/TR. 1 and MLr. 12.
Remarks. - Two large specimens of the Tatra collection can be referred to as B. beudant i

due to their slender whorls with the typical traces of ribbing (pl, 7: 1). The measurements
are (in mm):

1GPUW/TR .1
IGPUW/MLr.1 2

D Wh
130 72(0.55)
?90 45(0 50)

\Vb
38(0 .29)
22(0.24)

U
19(0. 15)
16(0.18)

Wh/ Wh
0.53
0.49

Both specimens are chambered th roughout.
The suture line given by PASSENDORFER (1930, fig. 14) shows perfectly the large, subbifid L

very different from the trifid L of Uhligella walleranti (fi g. 26).
Occurrence. - The described specimens come from Turnia Rat usz and Mala Laka,

Tatra Mts., while PASSENDORFER also mentio ned Biala Woda as well as Wielka Rowieri.
Beudanticeras beudanti is widespread in the European Middle and Upper Albian and may be
present in the Albian of Angola.

Beudant iceras revoili (PER VINQUIERE)
(fig. 25e, f)

1907. Desmoccras Revoili I'E RYINQUIERE, 131 , jig . 4 8, pl. 5: 13- 15.
1930. Desmoceras Rcvoili PERY. ; PASSENDORF ER, 644, fig. 13, pl. 4: 62.
1950. Beudant icerus Rel'OiIi P ERV. ; COLLlGNON , 40, pl, 7 : l.
1963. B. revoili PERY. ; COLLlGN ON, 74, pl. 268 : 1167.

B. sp. aff. revoili P ERV.; COLL IGNON , 71, pl . 267 : 1164.

Material. - One specimen, IGPUW/BW. 13.
Remarks. - This is a typical Beudanticeras, easily recognizable. B. revoili has vhorls much

higher than they are broad with flattened flanks, separated from the narrowly rounded venter
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by a distinct marginal edge. Th e umbilicus is very small. The sculpture is very fine to almost
absent. One of the Ta tra specimen s clearl y belongs to P ERVINQUIERE'S species. It has the follow­
ing measurements (in mm):

IGPUW/BW.1 3
D
28

Wh
15 (0.53)

Wb
8.4 (0.30)

U WbjWh
4.4(0.16) 0. 56

The suture line of B. revoili, as published by PER VINQUIERE (1907, fig. 48) and P ASSENDORFER

(1930, fig. 13), has a much incised an d tri fid or subtrifid lateral lobe. Th is means that the
distinction, SCHOLZ (I979a) proposed for separation of Beudanticeras and Uhligella is really
restricted only to the type species, B. beudanti. Th e suture line of the pre sent species, without
any doubt a true Beudanticeras, is identical with tho se of Uhligella described belo w.

Occurrence. - The Tatra specimen came from the condensed Albi an of Biala Woda ;
the species is also known from the Lower ( ?) an d Middle Albi an of Tunisia and Madagascar.

Genus Uhligella J ACOB, 1907

Type species: Desmoceras clansayense JACOB, 1905.

Uhligella s. str. ranges from Upper Apt ian to Upper Albia n and occurs in Europe, Africa
and the Americas.

Uhligella walleranti (JACOB)
(pl. 6: 4 an d 5 ; fig. 26)

1908. Desmoceras (Uh/ige//a) Walleranti JACOB , 31, figs. 17 and 18, pl. 3: 1-4.
1930. D. (Uh/ige//a) Walleranti var. rotunda PASSENDORFER, 648, pl. 3 : 55.

D (Uh/igella) Walleranti var. loteumbilicata PASSENDORFER, 649, fig. 16, pl. 3: 50.
1968. Beudanticeras ("Uhligella") walleranti (J ACOB); WIEDMANN an d D IENI, 129 (with synonymy).
1982. B. ("Uhligella") walleranti (JACOB); RENZ, 35, fig. 23a, pl, 4: 12 and 13.

L

Fig. 26.

Suture of Uhligella walleranti JACOB, IGPUW/WR2. 128, Wh = 12 mm.

E
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Materi al. - 7 specimens, IGPUWjWR2.127- 130, BW. 8-9, 11.
Remarks. - Uhligella walleranti is very sim ilar to th e beudanticera tids, but the whorls

are somewhat more infla ted , a nd the ribbing is more p ronounced. Both cha racteristics can
be seen in the illustrated specimen s despite their rela t ively poor preservation (pI. 6: 4 and 5).
Measurements of the illus trated specimens are (in mm):

JGPUW/WRl. 127
JGPUW/W Rl. 130

D Wh
82 40(0.49)
18 9. 5(0.56)

W b

26(0.32)
6.8( 0.38)

U
17(0 .21)
4.2(0 .23)

Wb/Wh
0. 65
0.73

These measurements ag ree perfectly with those given by JACOD (1908 : 31). The same can
be said about the su ture line (fig. 26) with its trifid lobes a nd asymm etrically subdivided saddles.
The authors are, however, unabl e to follow PASSENDORFER in separa ting the " varities" rotunda
and lateumbilicata. The type specimens of both "varities" are unfo rtunately lost.

Occurrence. - U. walleranti is thus a relat ively abundant for m in the condensed Albi an
of WieIka Rowieri and Biala Woda, Tatra Mts. It is a lso known from the Lower a nd Middle
Albia n of sou thern Europe, Venezuela, and northern Africa (?), and from the Upper Albian
of Sardinia.

Uhligella rebouli (JACOB)
(p I. 6 : 6 a nd 7)

1908. Desntoceras (Uhligella) Rebouli JACOB, 32, pI. 4 : 1- 5.
1930 . D. (Uhligella) Rebouli JACOB.; PASSENDORFER, 647. figs . 15 and 56b bis, pI. 3 : 56 a nd 60.
1968. Beudanticeras (" Uhligella") rebouli (JACOB) ; WIEDMANN an d DI EN1 , 129, p I. 10: 6 (with syno nymy) .
1982. B. ("Uh ligella" ) rebouli (J ACOB.); RENZ, 35, fig. 23b ; pI. 4: 14 a nd 15.

Materia l. - Fi ve specimens, IGP UWjWR2.122-1 26.
Remarks. - As can be seen from the spec imens in pI. 6 : 6 a nd 7, U. rebouli ca n easily be

distinguished from the previou s species by its stronger ribbing, even more inflated whorls,
and narrower umbilicus . As visible from th e well-preserved smaller specimen WR2.122
(pI. 6: 6), about 13 main ribs per whorl start a t small but dis tinc t umbilical tubercles. while
two or three shorter ribs are intercalated on the outer flan ks.

Measurements (in mm ):

D
JGPUW/WR2.1 24 57
JGPUW/WR2.122 28.5

W h
27.5(0.55)
14.8 (0.52)

Wb
19.5 (0.34)
9.5(0.33)

U
10.5(0.18)
5 (0. 18)

Wb/Wh
0.71
0.64

Occurrence. - All Tatra specimens attributed to this species are from th e condensed
Albian of Wielka Rowieri, U. rebouli is reported from th e Lower and Middle Albian of south­
western Europe and Venezuela.

Uhligella balmensls (JACOB)
(pl, 6 : 8)

1908: Desmoceras ( Uhligella) balmensis JACOB, 33. fig. 20 , pl . 3: 6- 9.
1930. D. (Uhligella) cf . balmensis JACOB ; PASSENDORFER, 647, pl . 4 : 63.

1963. Uhligella balmensis JACOO: COLLlGNON, 71, pI. 267 : 1162.
Uhligella balmensis var. pingui s COLLlGNON, 74 , pI. 268 : 1168.

Material. - One specimen , IGPUWjBW. 12.
Remarks. - U. balmensis is even more strongly ribbed tha n the pr eviou s species and more

inflated. Two to three ribs start from the umbil ical tubercles an d cross th e flanks a nd broadly
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rou nded venter. Despite poor preservation of the Tatra specimen, these characteristics of the
sculpture can be observed (pI. 6: 8).

Measurements (in mm):

D
IGPUW/BW. 12 25

Wh
11(0.44)

\Vb
9.7(0.39)

U
5.4(0.22)

Wb/Wh
0.88

C OLLIGNON'S (1963) "var. pinguis" ca nnot be distinguished fro m U. balmensis .
Occurrence. - The Ta tra specimen is from the condensed Albian of Biala Woda; the

species is furthermore kno wn from the Lower and Middle Albian of so utheastern France
and Switzerland and the Middle Albian of Mad agasca r.

Subfamily Desmoceratinae Z ITTEL, 1895
Genus Desntoceras ZITTEL, 1884

Type species: Ammonite s lat idorsatus MI CIIELlN, 1838 .

If Pseudouhligella MATSUMOTO, 1942 and Lunatodorsella BREISTROFFER, 1947 are considered
as subgenera (C. W. WRIGHT 1957), the Albian fau na of the Tat ra Mts. includes specimens
of the subgenus Desmoceras only . Thi s is cosmopolitan in occurrence and Upper Aptian to
Cenomani an in range.

D. (Desmocerasy Iatidorsatunt (MICHELI N)
(pl. 7 : 2 and 3)

1838. Ammonites latidorsatus MI CHELlN, 101 ,1'1. 12: 9.
1930. Lat idorsella Paronae KIL.; PASSENDORFER, 639 , fig. 10.

Latidorsella latidorsata MI CH. ; PASSENDORFER, 640 ; fig. 11 . 1'1. 3 : 48 and 49 .

1968. D. (D esmoceras) latidorsatum (MICH.); WIEDMANN and D IENI, 131 , fig. 8 1, 1'1. 12 : 2, 6- 13 (with syno nymy).
1968. D . (D.) latidorsatum (MICH.) ; R ENZ, 20 , 1'1. I : 12.

1971. Tet ragonit es sp .; K ENNEDY, 5, 1'1. 1: 9.

1/01/ D. (D.) latidorsatum (M ICH.); KENNEDY, 34 , 1'1. 45 : 4 (sed Tetrago nitcs rect angularis W IEDMANN) .

D. (D.) cf. inane (STOLlCZKA) ; KENNEDY, 34 , 1'1. 10: I a nd 2.
Desmoceras sp. ; K ENNEDY. 34, 1'1. 10: 7 .

1972. D. ( D.) latidorsatum lat idorsatum (M ICH.); R ENZ, 717, fig . 9, 1'1. 8: 5, 1'1. 9 : 2, 1'1. 10 : I a nd 2.
D. (D .) latidorsatum infiatum BREISTR. ; R ENZ, 718 . 1'1. 9: 3.

1978. D. latldorsatum va r , inflata BREISTR. ; COLLlGNON, 15, 1'1. 4 : 3.
1979a. D. (D .) latldorsatum MI CH.; SCHOLZ, 61 , fig . 18.

1979. D. (D .) latidorsatum perinflatunt COOPER and K ENNEDY, 237. figs. 36-38, 39d-f.
1979. D. (D.) Iatidorsatum (MICH.); I MMEL, 619, 1'1. I : 6, 1'1. 2 : 2 .

1982. D. (D .) latidorsatum (M ICH.); RENZ, 42 , fig. 28, 1'1. 6: 3.
D. ( D.) latldorsatum complanatum JACOB ; RENZ, 36 , fig. 24 a , 1'1. 5 : I an d 2.
D. (D .) latido rsatum latidorsatu tn (M ICH.); RENZ. 37, fig. 24b, pI. 5: 3- 5 and 7.

D. (D. ) latidorsatum inflatum BREISTR.; R ENZ, 37, fig . 24 c , 1'1. 5 : 6 , 8, 9.

1984. D. (D .) latidorsatum (Mrcn.) : W RIGHT a nd KENNEDY, 61, figs. 2B , 1, 1'1. 3 : 3, 5 , 7, 8, 13.

Material. - 22 specimens, IGPUW/WR2 /3.131-145, MLw. 18-23, MLr. 13.
Remarks. - The extreme variability of this species needs no further comment (see WlED­

MANN and DIENI 1968: 13l ff). Thi s variability affects the presence and absence of constrictions
as well as the shape of the whorl section. All four "varieties" pre viously distinguished are
present in the Tatra material.

Measurements (in mm):
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"var, complanata" D Wh Wb U Wb/Wh
IGPUW/WR2.145 18 10(0 .55) 8.5(0.47) 2.8 (0.16) 0.85

"var. media"
IGPUW/M Lr. 13 71 35(0.49) 33(0.47) 15(0.21) 0.94

IGP UW/WR3 .137 25 13.5(0.54) 13(0.52) 3.5(0 .14) 0.96
" typical fo rm"

IGPUW/MLw. 24 22.5 10.5(0.47) 13(0.58) 3.2(0 .14) 1.23
"var, inflate"

IGPUW/WR3.141 32 13.5(0.42) 22 (0.69) 7(0.22) 1.62

The two illustrated specimens belong to the typical form (pI. 7: 2) and "var. inflata", re­
spectively (pl. 7 : 3). Also , the specimen pres ented by PASSENDORFER (op. cit., pI. 3: 49) clearly
belongs to the typical form, which is identical with the specimens PASSENDORFER referred to
as "Latidorsella paronae".

Occurrence. - D. (D .) latidorsatum is an abundant form in the condensed Albian fauna ;
speci mens are from Wielka Rowieri and Mala Laka, Tatra Mts. D. latidorsatum is a cosmo­
poli tan species ranging from th e Lower Albian int o the Up per Cenornan ian.

Family Hoplitidae DOUVILLE, 1890
Subfamily Hoplitinae DOUVILLl3, 1890

Genus Hoplites NEUMAYR, 1875

Type spec ies: Ammonites dentatu s SOWERBY, 1821.

Remarks. - The genus Hoplites, except the nominative subgenus, is comprised of the
subgenera Isohoplites CASEY, 1954 and Otohoplites STEINMANN, 1925. The latter is interpreted
by WRIGHT (1957: L396) as a separate genus, but in the authors' opinion the differences are
rather of the subgeneric level (cr. also GEBI-IARD 1983, 1985).

Occurrence. - The genus Hoplites is known from the uppermost Lower Albian to Upper
Albian, and its numerous occurrence indicates the Boreal Realm (cf. OWEN 1971, 1973, 1976.
1979).

Subgenus H . (Hoplites) NEUMAYR, 1875

Occurrence. - The subgenus H. (Hoplites) appears in the uppermost Lower Albian
(Puzosianus Subzone) of France (cf. DESTOMBES et al. 1973), but it is primarily known from
the Middle Albian of Europe and Tran scasp ia in the Soviet Union.

H. (Hoplites) dentatus (J, SOWERBY)
H . (J-loplites) dentatus dentatus (J. SOWERBY)

(pI. 9: I)

1925. Hoplites dentatu s (J. Sow.); Sl'ATH, 101, figs. 23-24a, pl , 7: 5 and 6 (with synonymy).
pars 1930. H. dentatus Sow .; PASSENDORFER, 653, fig. 17 7

1953. H. dentatus Sow . ; GLASUNOVA, 64, fig. 28, pI. 15: 1 and 2.
1959a. H. dentat us (Sow. ) ; CIESLlNSKI, 47, pl. 5: 1.
1971. H. iHoplitesi dentatu s (J . Sow.) ; OWEN, 153, pI. 2: 4.
1976. H. dentatu s (Sow.); SAVELIEV, 121.
1977. H . dentatu s Sow. ; KOTETICHVILl, 62, pI. 27: 1.
1978. H. (H.) dentatu s (J . Sow.) : KENNEDY and HANCOCK, 6, pI. 1: I.
1979. H . aff. dema/ll s (Sow.);DESTOMBES, 100, pl . 4-25: I.
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198 1. H . dentat us (Sow .); S AVI!LIEV, 44 .
J983. H. (H.) dentatus denta tus (S o w .) ; M ARCINOWSKI and RA DWANSKI , '3 , pl . 5: 5.
J985. H. (H.) dentatus (Sow .) ; M ARClNOWSKI and W ALASZCZYK , 38, pl. 3: 1.

Material. - Several ten s of spec imens, variously preserved.
Measurements (in mm ):

pl, 9 : 1
D

141

Wh
58(0.4 1)

Wb
39.2(0.28)

U Wb /Wh
42.4 (0.30) 0.67

R
32

Description. - Whorls with very slightly con vex sides and the greatest thickness above
th e umbilical margin. Umbilicus with low, almost vert ica l wall and rounded margin. The
pronounced and longitudinally flattened umbilical tubercles yield two slightly arched, pror­
siradiate rib s. These rib s thicken upwards, and they terminate at the ventro-Iateral margin
with well pronounced swells of a blunt tubercle shape. Between the bifurcating ribs there
sometimes appear intercala to ry ribs which a re sculptured only by the ventro-lateral, blunt
tubercles. The ventral side is narrow, with a depression at its middle, formed by the elongated,
alternating tips of th e rib s (= blunt, ventro-la tera l tubercles).

Remarks. - PASSENDORFER'S collection is comprised of 28 hoplitids, described by this
author as H. dentatus (see synonymy). Most of them belong to the nominative subspecies
and the others rep resent Anahoplites spiel/dens (Sow.) and H. (Hoplites) escragnollensis SPATH.

Occurrence. - Very common in the lower part of the phosphatic bed (Lyelli to Altonense
Subzones) of th e condensed sequence at Annopol-on-Vistula, central Poland (units AS- 7 in
fig. 4); quite frequent in the stratigraphically condensed glauconitic limestone iFloridum to
Altonense Subzon es) of Wielka Rowieri in the High-Tatric Series, southern Poland (fig. 6
and Table 6). H. (H.) dentatus dentatus (Sow .) has often been recorded in the lower Middle
Albian tDentat us Zone) in the Boreal Realm of Europe and Transcaspia.

H. (Hoplit es) dentatus robust us SPATH, 1925
(pI. 10 : I)

1925. Hoplit es denta tus (J. SOWERIlV) var. robusta S PATH, 103, fig. 24c, pl, 7: 7- 9.
1971. H . iHoplit es) dentatu s robusta SP ATH ; O WEN, 153.
1973. H. dentatus (1. So w .) var, robusta SPA1'H ; D ESTOMIlES et al., 85.
1976. H. dentatus (Sow.) va r. robusta; S AVELIEV, 121 .
1978. H. (H.) dentatu s robust a SP ATH ; K ENNEOY an d H ANCOCK, 6.
1981. H. denta tus (Sow.) va r. robusta; SAVELIEV, 44.
1983. If. (H .) dent a tus robustus SI'ATH ; MARCINOWSK l a nd R AOWANSKI , 7 3 , p l , 4 : 4.

Material. - Several specimens.
Measurements (in mm ) :

D Wh Wb U Wb jW h R
pI. 10 : I 164.5 72.5(0.44) 55(0.33) 44(0.27) 0.76 0.5( 17)

Remarks. - Thicker and mo re con vex who rls as well as less pronounced ornamentation
differentiate the investigated specimen from H. (H.) dentatus dentatus (Sow.).

Occurrence. - Lower part of the phosph atic bed (Ly elli to Altonense Subzones), condensed
sequence at Annopol-on-Vistula, central Poland. H. (H.) dentatus robustus SPATH is known
in the lower Middle Albian (D entatus Zo ne) in the Boreal Realm of Europe and Transcaspia.

H. (Hoplites) ex gr . dentatus (J. SOW ERBY)
(pI. 9 : 2)

Material. - One fragmentary specimen. IGPUW/RM. A 53.
Measurements (in mm ):
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Wh Wb W b/Wh
pI. 9: 2 48 38 0.79

Remarks. - The specimen differs from the typical H. dentatus (Sow.) in its more con vex
whorl s, more pronounced ornamentation, and especially by its more elongate, sharp, ventro­
lateral tubercles.

Occurrence. - Lower Middle Albian (Eodentatus Subzone) at Annopol-on-Vistula (un­
condensed quartzitic sandstones - unit A3 in fig. 4), central Poland.

H. (Hoplites) vectensis SPATH
(pI. 10 : 2)

1925. Hoplites vectensis SPATH, 127, pl. 9 : 8.
1947. H. vectensis SPA TH; BREISTROFFER, 28.
1959a. H. cf. vectensis SPATH ; C IESLlNSKI, 49, pl , 5: 2.
1971. H . (Hop lites ) vectensis SPATH; OWEN, 153.
1978. H . (H.) vectensis SPA1H ; K ENNEDY and HANCOCK. 6.
1983. H. (H.) vectensis SPATII ; M ARcINows KI and R ADWANSKI , 73. pl . 4 : 3.

Material. - Several specimens.
Measurements (in mm) :

pl. 10 : 2
D

102.6
Wh

36.6(0.36)
Wb

25(0.24)
U

35.6(0.35)
Wb/Wh

0.68
R

0.5 (17)

Description. - Whorls narrow, with flat sides. The umbilical tubercles yield two strongly
prorsi-f1exiradiate ribs, one of which is less strongly connected to the umbilical tubercle. The
alternating ventro-Iatera l tubercles are sharp and well pronounced. The ventral side is deeply
concave.

Occurrence. - Lower part of the phosphatic bed (Lyelli to Altonense Subzones), condensed
sequence at Annopol-on-Vistula, central Poland. H. (H.) vectensis has been recorded from
the lower Middl e Albian (Dentatus Zone) of England and France .

H. (Hoplites) baylei SPATH
(pl, 11: 3)

1925. Hopli tes baylei SPATII, 11 8. fig. 29. pl , 11: 5.
1947. H. Baylei SPATH ; BREISTROFFER, 27.
1971. H. (Hoplites) baylei SPATH ; O WEN. 153.
1973. H . c f. baylei SPATH ; D ESTOMBES et al. , 83. fig. 8 (4 ) . pl. 5: 4.

1978. H . (H.) baylei SI'ATH ; K ENNEDY and H ANCOCK, 6.
1979. H. baylei SPATH ; D ESTOMBES, 100, pI. 4-25: 2.

H . a ff. baylei SPATH ; D ESTOMBES. 100. pl. 4-25: 4.
1983. H. (H.) baylei SPATH; G EBHARD . 4 1.

Material. - One specimen, badl y preserved, IGPUWjRM. A 56.
Measurements (in mm) :

Wh Wb Wb/W h
pl. 11: 3 14 19 1.36

Remarks. - The investigated specimen, although fragmentary, corresponds well to the
description given by SPATH (1925: 118) and to the former illustrations of this species.

Occurrence. - Lower part of the phosphatic bed (Lyelli to Altonense Subzones), condensed
sequence at Annopol-on-Vistula, central Poland. H. (H.) baylei SPATH has been recorded
5 - Palaeontologia Polonica 50
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from the upper most Lower Albia n (Puzosianus Subzone) of Fra nce (H. aff. baylei of D E­
STOMBES et al. 1973), and from the lowermost M iddle Alb ian Eodentatus and Lyelli Subzo nes
of the H. dentatus Zone) of France a nd Engla nd .

H. (Hoplites) rudis PA RONA et BONA RELLI

1897 . Hop/ites rudis PARONA cl BONAR ELLI , 92, pl. .D : 2.
1925. H. rudis PARONA cl B ONA RELLI; S PAT H , 108, fig. 25. pI. 8: 10.
1947. H . rudi s P AR. cl BaN. ; BR EISTROFFER. 28.
1971. H . (Hoplite s ) rudis P AR. et Ba N. ; Ow ue . 153.
1976. H . rut/is P AR . et Ba N. ; SAV ELl EV, 122.
1978 . H . (H. ) rudis P AR. e t BON .; K EN:-JEDY and II ANc o cK , 7.
1981. H . rudis PA R. e t BON . ; S AVELlEV, 44.
1983 . H. (H.) rud ls P AR. et BO N.; G EBHARn , 4 1.

Material. - One speci men , badly preserved, IGPUWjRM. A 58.
Remarks. - Very pronounced lateral and ventro-lateral tubercles , as well as st rong ribs

(some of wh ich bifurcate irregul arly f rom th e prominent lateral tubercles) are the features
which are h ighly compara ble to the typ ica l forms of species.

Occurrence. - - Lower part of the ph osphatic bed (Lyelli to Altonense Subzones), co nde nsed
sequence of Annopol-on-Vistula, central Po land . H. (H.) rudis has been recorde d from th e
lower part of the Middle A lbian iDentatus Z o ne) of England and France; it a lso occurs in
a simi lar stratigraphical position in Transcaspia in the Soviet Union.

H. (H opli tes) escragnollensis SPATH
(pI. 7 : 7)

1897. Hoplitcs dentatus Sow. f. ; P ARONA a nd B ONARELLI , 91, pI. 12 : 2 and 3 (only).
1925. H. escragnollensis S PATH , 80 a nd 128, fig. 34.

pars 1930. H. dentatus Sow .; PAS SEND ORFER, 653.
1947. H. escragnollensis SPATH ; B REISTROFFER, 28.
1971. H . (Hoplites) escragnollensis SPATH; OWEN, 153.
1976. H. escragnollensis S PATH ; S AVELl EV, 122.
1978. H . (H.) escragnollensis SPATE ; KENNEDY an d H ANCOCK , 6.
198 1. H . escragnollensis S PATH; S AVELl EV, 44.
1983. H . (If. ) escragno llensi s Sl'ATH ; M ARCINO\vSK l and RAnwANs KI . 73, 1'1. 5 : 4 .
1985. H. ( H .) escragnollensis S PATH; MARCINOW SKI a nd W ALASZCZ YK, 36. pl , 2 : 6.

Material. - Two specimens, ICiPUWj R M. A 60 a nd WR3.148.
Measuremen ts (in mm) :

[)

1'1. 7 : 7 52
Wh Wb

19.5(0.37)
U

19.6 (O.3ll)

Remarks. - Our specimen s, contrary to the hoplitids described above, are characterized
by narrow, weakly ornament ed whorls. O ne of the specimens of th e PASSENDORFER collec tio n
also shows such features; he describ ed the specimen as H. dentatus (So w .) (see previous remarks
on H . dentatus dentatusy.

Occurrence. - Very rare in th e lower part of the ph osphatic bed (Lyelli to A ltonense Sub­
zones), condensed seq uence a t A nnopo!-on -Vistu la, centra l Poland; also very rare in the
stratigraphicalIy conden sed glauconitic limestone (Floridum to Altonense Su bzones) of Wielka
Rowieri in the Hi gh-Tatric Seri es, southern Poland . This spe cies is known from the lowe r
Middle Albian (Spath i Subzone of the H. dentatus Zone) of Engl and, France, and T ranscasp ia.
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Subgenus H. (Isohoplit es) CASEY, 1954

Type species: Parahoplites ste inmanni JACOII , 1907.

67

.Occurrence. - T he subgenus Isohoplites is kno wn from the lowermost Middle Albian
iEodentatus Subzone of the H. dentatus Zon e) of England, France, and Poland; it also occurs
in a similar stratigraphic posit ion in Transcaspia in the Soviet Union.

H. ( lsohoplites) cf. steinmanni JACOB

1959(/. Anahoplites cf. praecox SPATH ; CIESl.I NSK I, 51, pI. 6 : 3.

Remarks. - Sides of the whorl are high and flat. T he umbili cal swell yields bifurcate,
pro rsiradiate ribs which arch stro ngly toward the aper ture on the ventra l side. These feat ures
allow the assignment of the specimen illustrat ed by CIESLlNSKI to the subgenus lsohoplites.
Fragmentary preservat ion of the specimen does not favor its pos itive specific recognition.

Occurrence. - Lower Middle Albian (Eoden tatus Subzon e) at Annopo l-on -Vistula (un­
conde nsed quartzitic sandstone - unit A 3 in fig. 4), centra l Poland .

Subgenus H. (Otohoplites) STEINMANN, 1925

Type species: Ammonites raulinianus d'ORBIGNY, 1841.

Remarks. - In some representati ves of this subgenus, the ma rked, ir regularly zigzaggin g
ribs typical of the inner whorls vani sh in the adult stage, and less pronounced single ribs appear
on the body chamber (see description below) . This feature suppleme nts the definition of the
subgenus H . (O tohoplites) , which by som e authors is interpreted as a separate genus (cf. WRIGHT
1957: L396; OWEN 197J, D,ESTOMBES et al. 1973, DESTOMBES 1979, SAVELlEV 1981).

Occ urrence. - The sub genu s H. (Otohoplites) is kno wn from the upper part of the Lower
Albian and Jowermost Middle Albian (Eodentatus Subzone) of England, France, Poland,
and Transcaspia in the Soviet Union.

H . (Otohoplites) normanniae DESTOMBEs et al .
(pI. 11: I and 2)

1959a. Dimorphoplit es Iri/Ii SPATH; CIE.~L1NSK I , 51, pI. 6: 4.
1973. Otohoplites normanniae DESTOMBES et al., 77, fig. 8( 1-3) , pI. 3 : 4, pI. 5 : 1-3.
1985. Dimorphoplites sp. ; MARCINOWSKI a nd WALASZCZYK, 38, pl, 3: 2.
1985. H. iO tohopl ites) normanniae D EST. et al.; MARc lNowsKI and WIEDMANN, 206 .

Material. - Two specimens; fragmentary phr agmocone - IGPUW/ RM. A 54 (pI. 11: 1)
and ph ragmocone with part of the body cham ber - IGPUW/RM . A 55 (pl 11: 2).

Mea surements (in mm) :

D Wh Wb U Wb jWh Tu R
pl. 11: 1 50 36 0.72 ea, 0.5(9) 0.5(13)
pI. 11: 2 78 36(0.46) 18.4(0.23) 19 ea. 38
(phragmocone)
pl . 11: 2 70.5 50 0.71
(bo dy cha mber)

Description. - Whorls narrow and flat, atta ining their greatest thickness at the umbilical
margin . Umbilicus with vertical wall and roun ded margin. On the phragmocone, the ribs
begin at the umbilical wall and form a distinct, long itudi nally flattened tub ercle at the umbilical
margin . Thi s tubercle yields two arched, prorsiradia te rib s which are most pronounced j ust
5'
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above the middle of the whorl. A distinct , clavate ventrolateral tubercle is usually formed
by the union of two ribs (not from the same biplicate pair), thus the ribs form an irregularly
zigzagging pattern (pI. 11: la). Moreover, single ribs with the same features as the former
ones sometimes appear. The ventral side is concave, bounded by pronounced ventrolateral
tubercles whose distinct alternation produces a characteristic zigzagging line (cf. pI. 11: I b).
The partially preserved body chamber is ornamented by single blunt ribs, devoid of umbilical
tubercles, and terminating at the ventrolateral margin in low, weakly outlined swells (rudimentary
tubercles). The tips of the ribs do not alternate as on the phragmocone, and thus a zigzagging
line does not appear on the slightly concave venter. Towards the aperture the body cha mber
becomes completely smooth (this is visible on the opposite side of the whorl from that pre­
sented in the photograph).

Occurrence. - Lower Middle Albian (Eodentatus Subzone) at Annopol-on-Vistula (un­
condensed quartzitic sandstone - unit A3) , central Poland. H . (0. ) normanniae DESTOMBES et al .
has hitherto been reported from the lowermost par t of the Middle Albian (Eodentatus Subzone)
of England and France.

Genus Anahoplites HYATT. 1900

Type species: Amm onites splendens S OW ERlI Y, 1815.

Remarks. - In the investigated collection, this genu s is represented by large indi viduals
(up to 190 mm in diameter). some of which (eg., Anahoplites planus (MANTELL) and its sub­
species) exhibit smooth Callihoplites eatillus-type body chambers. The se features are cha­
racteristic of representatives of the genus Anahoplites from the Auritus Subzone (SPATH 1927:
202), making these forms similar to the genus Lepthoplites SPATH, 1925. The latter show s
a tendency to develop an incipient keel on the inner whorls (WRIGHT 1957: L396), a feature
which is not observed in our specimens. SPATH (1928: 233) already pointed out th e great
similarity between the genera discussed here: "the five forms now referred to Lepthoplites are
a fairly homogeneous assemblage but might well have been left in Analioplites", Lepthoplites,
however, has a distinctly smaller diameter in the adult stage (cf. SPATH 1928, R ENZ 1968)
and its representatives occur mostly in the higher stratigraphic horizon s, i.e., the S. dispar
Zone (cf. KENNEDY and HANCOCK 1978). We may not exclude the possibility that, when these
genera eo-occur, some of the representatives of Lepthoplites are microconchs of Anahoplites.
The large A. aff. picteti SPATH and the relatively well-ribbed A . aff. asiatieus GLASUNOVA
are associated with A. planus (MANT.) in the Mt. Chelmowa section. It should be noted that
during evolution of representatives of the genus Anahoplites the shell size increased, contrary
to the representatives of the genus Callilzoplites SPATI-I (the eo-occurrence of the large forms
of these genera seems to be restricted only to the Auritus and Altonense Subzones). SPATH
(1925) distinguished many varieties within the species A. planus which display reduced or­
namentation on the phragmocone. The completely preserved specimens of the investigated
collection indicate that the variability reported by SPATH also commonly concern s the body
chambers. It is therefore thought that the varieties described by SPATH shou ld be regarded
as separate taxa, at least at the subspecies level. The complete preservation of specimens also
allowed recognition of dimorphism in the nominative subspecies (see belo w). SPATH (1925: 138)
noted that A. planus, known from the middle Middle Albian to the lower Upper Albian, has
an enormous stratigraphic range for an ammonite species . The reduction in ornam entation
hampers the recognition of evolutionary trends.

Occurrence. - The genus Anahoplites is known from the middle Middle to lower Upper
Albian of Europe; it is very commonly reported in an analogous st ra tigraphic positio n from
Transcaspia in the Soviet Union . (Mangyshlak and Kopet-Dag).
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Anahoplites spiel/dells (J. Sowerby)
(pI. 7 : 8)

1925. Anahoplites splendens (Sow .) ; SPATH, 144, figs. 42a , c-e-d,
A . aff. splendens (Sow.) ; SPATH, pl, 12: 10.

pars 1930. Hoplites dentatu s Sow.; PASSENDORFER, 653.
1971. Anahoplites splendens (So w.); OWEN, 154.
1978. A . splendens (Sow.) ; K ENNEDY and HANCOCK , 7 .

1983. Hopli tes (Anahoplites) splendens (Sow .); G EBHARD, 41.

Material. - Two specimens, IGPUWjWR3.149 and 150.
Measurements (in mm) :

69

pl . 7 : 8
D

20.4
Wh

8.5(0.42)
Wb

5.5(0.27)
U Wb/Wh

4.3 (0.21) 0.65

Description. - Whorls narrow, with tabulate venter and maximum thickness near the
umbilical edge. The um bilicus is shallow with an almost vertical wall. The main ribs begin
on the umbilical wall, and the secondary ones start below the mid-whorl. On the inner whorls
all ribs are indistinct, then become more pronounced. At a larger diameter, comma-shaped
umbilical bullae appear. At these bullae , two ribs start until they end as delicate tubercles
at the ventro-lateral margin . Between these dich otomous ribs, intercalatory ribs ra rely appear.
This type of ribbing is larger and more strongly ornamented (non- illustrated specimen
IG PUWjWR 3.150).

Remarks. - In its distinctly delicate ornamentation, th e larger number of secondary ribs
on the inner whorls, the higher and flat-sided whorls, and the tabulate venter, A . spiel/dens
(Sow.) differs from H. dentatus (Sow.). Therefore, two specimens from PASSENDORFER'S col­
lection which he described as H. dentatus rea lly represent A . splendens (see pre vious remarks
on H. dentatus dentatusy.

Occurre nce. - Condensed, glauconitic limestone (Floridum to Altonense Subzones) of
Wielka Rowieri in the High-Tatric Series, southern Poland. The species is known from the
middle and upper Middle Albian (Loricatus and Lautus Zones) of England and France.

Anahoplites planus (MANTELL)
Anahoplites planus planus (M ANTELL)

(pI. 12 : 1- 2 , pl . 13: 1)

1822. Ammonites planus M ANTELL, 90, pI. 21: 3.
1925. Anahoplites planus (M ANT.) ; SPATH, 137, figs. 39a , 140a-b, e ; pl , 12 : 8a and 19, pI. 13: 9, pI. 18: 7; non pl, 12:

8b ( = A. asia ticus G LASllNOVA 1953: 71) .
1953. A . planus (M ANT.); GL AS!JNOWA, 75, fig . 37, pl. 21: 1- 5.
1971. A . plan us (MANT.) ; O WEN, 153.
1973. A . planu s (MANT.); D ESTOMBES et al . , 86.
1977. A . ex gr. planus M ANT.; K OTETlCHVILI, 63, pl . 27 : 4 .
1978. A . planu s (MANT.) ; KENNEDY and H ANCOCK, 7-9.

Material. - Two completely preserved specimens, IGPUWjRM.CH 14 (pl, 12: 1),
IGPUWjRM.Ch 30 (pI. 12: 2), and the body chamber of a large form, IGPUWjRM.Ch 31
(pl, 13: 1).

Measurements (in mm):

pl , 12: 1
pl. 12: 2
pI. 13: 1

D
128.4
149.7
186

Wh
54(0.42)
63.5(0.42)
79(0.42)

Wb
27(0.21)
26(0.17 )
32(0 .17)

U
130(10.23)
140( 10.27)
36.6(0 .20)

Wb/Wh
0.50
0.41
0.40
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Description. - Whorls almost flat, with maximum thickness near th e middle of the who rl.
The inner parts of the phragmocone (cast of whorls in IG PUW/RM.Ch 31 - pI. 13: 1) are
ornamented by relatively strong umbilica l tubercles, associa ted with weak rib s. The ventro­
lateral ma rgins of the phragmocone are sha rp and crenulated by fine virgulo id tubercles.
Crenulation is also pron ounced on the body chamber, and it may not fade un til near the aperture.
Faint umbil ical tu bercles a re confi ned to the basis of the body chamber, and are associated
with extremely de licate ribs wh ich are inclined for ward and which quickly vanish upw ards
(pI. 13: 1). In more poorl y preserved specimens, the delicate umbi lical tubercles are b lurred
(pI. 12: 1 an d 2). The venter at the basis of the bod y chamber is flat and bounded by distinct
margins. Th ese margins gradua lly fad e towards the ap er ture , and the venter becomes very
slightl y arched . Th e bod y cham ber is a lmost smooth, bearing on ly de licate, anteriorly inclined
and slightly sigmo idal str iae. Ju st at the ape rt ure, a weak constriction appears pa rall el to the
striae. The aper ture is provi ded with a sho rt ventra l lappe t (pI. 12: I).

Remarks. - In the adult Mid dle Albi an represen tatives of A. pial/lis pial/lis, a disti nct
size differentiation of the shell is obs ervabl e. In the fully preserved specimens from the western
Kopet-Dag smaller forms exist, differing by a size rati o of 1: 1.8 fro m la rger ones (cf. G LA­
SUNOVA 1953, pI. 21 : 3 and 4); their inner whorls are ornamented by ribs an d tubercles, while
the body chamber (forming a bout half a whorl) has anteriorly vanishing um bilical tubercles,
and becom es co mpletely smoo th. Small as well as large spec imens ha ve identica l ontogeny,
and this is follo wed in the adult stages by size dimorphism (hiatus in size ra nges) which is
here interpreted (cf. MAKOWS KI 1962a, b) as sexua l dimorphism. Because the macroconch
of A . pial/us pial/lis has a diam eter of 129 mm (er. GLASUNOVA 1953, pI. 21 : 4), the larger
specimens of the investigated collectio n (cf. biometry) are also macroconchs. It is noteworthy
th at sexua l dimorphism is respon sible for the variab ility in ornamentation of the specimens
of the sam e or of comparabl e diameter, whic h may be the inner whorls of either a micro- or
macroconch. The latter has a greater number of whor ls (MAKOWSKI 1962a , b) ; thus pronounced
ornamentation appears (o r is preserved) at grea ter d iameters (cf. also GLASUNOVA 1953, pl, 21).

Occurrence. - Upper Albian (A uritus Subzone), Mt. Chelmowa, cen tra l Poland (er. fig. 2
and Table 2). A . planus planus has been recorded fro m the middle Middle to lower Upper
Albi an of England and Fran ce, as well as from Tran scaspia and ?Georgia in the Soviet Union .

Anahoplites planus inflatus SPATH

(pI. 14: I; pI. 15: I)

1925. Ana hoplite s planus (MA NTELL) va r. inflat a SPAT H, 137. fig. 39c.
1971. A . planus inflata SPATII ; OWEN. 153.
1978. A. planus influta SPATII ; K ENNEDY and HANCOC K, 7.

Material. - Two speci mens, a lmost com pletely preserved; IG PUW/ RM.Ch 28 (pl. 14: I),
RM.Ch 29 (pI. 15: 1).

Measurements (in mm) :

pI. 14 : 1

pl , 15: 1

D
180.7
151
181.5

Wh
74.7(0.41)
67.5(0.4 5)
68.5 (0.38)

\Vb
45 (0.25)
42.3(0.28)

140 (10.22)

U
46(0.25)
33.4 (0.22)
45.5 (0.25)

Wb /Wh
0.60
0.63

10.58

Description. - Wh orl s with slightly convex sides, and with maximum thickness nea r the
middle of the whorl. The umbilicus is eccentric, with a rounded margin and nearl y ver tica l
wall. On the umbilical mar gin there appear, bot h a long the phragmocone and the body chamber
fa int, rounded tubercles, approxima tely 10 per half a who rl. On the phragmocone, these
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tubercles yield two or three very delicate, slightly sigmoidal and anteriorly inclined ribs (almost
invisible in pI. IS: I) . On the ventrolateral margins these ribs terminate in virguloid tubercles.
The venter of the phragmocone and the basis of the body chamber are narrow and flat, bounded
by pron ounced margins. They become slightly rounded towards the aperture (pl , 14: Ib-e).
The body chamber is almost completely smooth , bearing only very delicate striae, and with
locally pre served, very delicate crenulation of th e ventrolateral edges. Near the aperture, very
de licate con strictions appea r which outline the striae . These constrictions display a slightly
sigmoi da l fo rm; they a re an teriorly incl ined on the whorl side s and elongated to form a rather
wide sinus on the venter. Th e aperture pre sumably displayed a similar outline, as indicated
by th e pa rt ially preserved ventral lappet in specimen IGPUW/RW. Ch 28 (pI. 14: la).

Rem arks. - This subspecies differs from the nominative one in its distinctly thicker whorls
(Wb :Wh = 0.58-0.63 a nd 0.40-0.50, respectively), stronger umbilical tubercles on the body
chamber , and a more convex venter in the later ontogenetic stages.

Occurrence. - Upper Albi an (Auritus Subzone), Mt. Chelmowa, central Poland. A. planus
in.flatus ha s been recorded from the middle Middle to lower Upper Albian of England.

Anahoplites planus fi ttoni (d' ARCHIAC)

(pl, 16 : I)

1841. Ammonites fittoni d 'ARCHIAC; d 'ORBlGNY, :225, pl , 64 : 1- :2.
1925. Anaho plites planus (MA NT.) va r. gracilis SPATH, 137, pl . 14: 6.

A. planus (MANT.) fo rma fittoni (d 'ARCHIAC); SPATH, 143, figs . 40h-41.
1959a . A . cf. fit toni (d 'ARCHIAC); C IESLlNSKI, 50.
196:2 . Euhoplites inornatus; C HLEBO\VSKJ, 225, fig. I.
1971. A . planus gracilis SPATH; OW EN, 153.
1978. A . planus grac ilis SPATH; K ENNEDY a nd HANCOCK, 8. "

Material. - Phragmocone with a pa rtially preserved body chamber, IGPUW/RM.Ch 37
(p l, 16: I).

Measurements (in mm) :

pI. 16: 1

[)

18:2
147.6

Wh Wb
78(0.43)
58.6(0.40) :28 (0. J9)

U Wb!Wh
42.5 (0.23)
34(0.:23) 0.48

Description . - Who rls flat with maximum thickness just below the middle. Umbilicus
with a pronounce d ma rgin and steeply sloping wall. On the inner parts of the phragmocone
above the"um bilical ma rgin , are de licate, sigmo ida lly arched rib s which fade out and do not
reach the ventro -Iateral margin (not visible in pl . 16: 1). The venter of phragmocone is flat
with d istinct crenulated ma rgin s. The bod y chamber ha s extremely delicate swells (rudimentary
tubercles) at the um bilica l margin.

Th e rema ining pa rt of the bod y chamber is devoid of any ornamentation with the exception
of loca lly preserved , delicat e striae . The ventro-Iateral margins become rounded towards
the apertu re.

Rem arks. - Smooth body chamber, eccentric umbilicus , as well as a narrow, flat ventral
side are the fea tures of th is subspecies which, in comparison to th ose described above, displays
a maximum reduction in ornamentat ion. In adult specimens, thi s feature becomes diagnostic
for the subspecies discussed above, contrary to SPATH (I925: 142-143) who regarded this
red uct ion as phenotypic var iability within A. planus. Similarly reduced ornamentation is also
displayed by A. planus var. gracilis, which is a yo unger synonym of the subspecies fittoni (see
synonymy). -

Occurrence. - Upper Al bia n (A uritus Subzone), Mt. Chelmo wa and lower part of the
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phosphatic bed (Lyelli - Altonense Subzones), condensed sequence at Annopol-on-Vistula,
central Poland.

A . planus fittoni has been recorded from the middle Middle to lower Upper Albian of
England and France.

Anahoplites planus compressus SPATH
(pI. 16: 2)

1925. Anahopli tes pia l/lis (M ANTELL) var. comp ressa SP A"lIl , 137. fig. 39b.
1971. A. pia l/lis compressa S PATI{ ; O WEN, 153.
1978. A . pial/lis compressa SPATH ; K ENNEDY and H ANCOCK. 7-8.

Material. - Part of the phragmocone, with almost complete body chamber, IGPUW RM .
Ch 32 (pl. 16: 2), and three fragmentary specimens, IGPUW/RM.Ch 34-36.

Measurements (in mm):

1'1. 16: 2
D

138.5
Wh

62.5(0.45)
Wb

21(0. 15)
U Wb/Wh

25(0.18) 0.35

Description. - Whorls narrow and high. At the umbilical margin on the body chamber
there are faint, round tubercles (8 per half whorl) . At the basis of the body chamber these
tubercles yield sparsely distributed, delicate, faIcoid ribs , which are most pronounced on the
upper half of the whorl side. These ribs quickly vanish towards the aperture (pI. 16: 2a). The
venter is narrow and flat , and its margins are distinctly crenulated with fine virguloid tubercles
(3-4 times more numerous than the umbilical ones).

Remarks. - Narrow, involute whorls (section coinciding with that given by SPATH 1925,
fig. 39b), faint umbilical tubercles along the whole body chamber, and basal ribs on the body
chamber are the distinct ive features of this subspecies.

Occurrence. - Upper Albian (Auritus Subzone), Mt. Chelmowa, central Poland. A. planus
compressus has been recorded from the upper Middle and lower Upper Albian of England.

Anahoplites planus sulcatus SPATH
(1'1 . 22: 2)

1925. Anahop lites pial/lis (MANTELL) forma sulcata SP A"lH , 137, fig 39d .
1971. A . pial/lis sulcata SP ATH; OWEN, 153.
1978. A . pial/lis sulcata SP ATH ; KENNEDY and HA NCOCK, 7.

Material. - One specimen with partially preser ved body chamber, IGPUW/RM.Ch 39
(pI. 22 : 2).

Measurements (in mm) :

D Wh
1'1. 22 : 2 98 40(0.41)

Wb
23(0.23)

U
27(0.27)

Wb/Wh
0.57

Description. - Wh orl s slightly concave, with maximum thickness just below the middle
of the whorl. Flattened , oblique tubercles occur on the Iow, rounded umbilical margin. Each
umbilical tubercle yields three relatively bro ad ribs which are most pronounced on the upper
half of the whorl (pI. 22 : 2a). Th e median rib is more distinct than the other ones; all are
slightly sigmoidal and anteriorly inclined. The ventro -Iatera l ma rgin is sharp. The ribs terminate
in clavi which run parallel to the marg in. The venter has a distinct furrow in its middle (dis­
tinctly concave - pI. 22: 2b).

Remarks. - Th e investigated specimen is similar in its whorl section to that in the illustration
by SI'ATH (1925 : fig. 39d). Its ornamenta tion is similar to that of Anahoplites aff. daviesi SPATH
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fGP UW!RIvl. Ch 38
pI. 17: 1

(1926, pI. 14: 7), which is tran siti on al to the cos tate form of A . planus. A concave ventra l side
a nd stro ng ribbing (also on the body chamber) differentiate it from th e other subspecies.

Occurrence. - Uppe r Albian (A uritus Subzone), Mt. Chelmowa, centra l Poland. A. planus
sulca tus has been reco rded from the middle Middle to lower Upper Albian of England.

Anahoplites aff picteti SPATII
(pl. 17: I)

Material. - Two specimens with partia lly preser ved body cha mbers TGP UWjR M. Ch 33.
R M.Ch 38 (pI. 17 : I).

Measu rements (in mm):

D \Vh U
190
180 82(0.45) 35(0. 19)

Description. - Whorls narrow and high with flat sides which converge toward the venter,
Whorl section highly trapezoidal with maximum thickness at the umbilical margin. Umbilicus
na rrow a nd deep with steeply inclined wall (= cone-shaped), and with a distinct margin.
This margin is provided with faint, obliquely arran ged tubercles, approximately 15 per half
whorl. T he tubercles yield delicate , anteriorly inclined , slightly falcoid r ibs which are most
pronou nced in the mid dle of th e whorl side. These rib s, as well as th e umbilical tubercles,
fade out to wards th e aperture (TGPUWjRM.Ch 33) or vanish completely (IGPUWjRM.Ch 38 ­
p I. 17: 1). Venter flat, very narrow, bounded by distinct margins which bear very delicate
virguloid tubercles (no t visible in th e photograph).

Rem arks. - Narrow, co ne-shaped umbilicus, trapezoidal whorl section , and a very delicate
crenu lation of the ventro-Iateral ma rgins are features which a re very similar to those of th e
species A. pieteti . The investigated specimens differ from th e typical form s of thi s species in
their wea ker ornamentation, since large specimens (190-200 mm in diameter) of A. picteti
(Brit. M us. Nat. Hist. - Nos. 70376-1, 70376-2) are evidently ribbed (cf. also SPATH 1926,
pI. 13: 13). The invest igated specimens are therefore tentatively included. It is noteworthy
that the specimen of A. pieteti (In st. Ge ol. Sci. London - No. Zg 862) a lthough the phragmo­
cone is present at a diam eter of 150 mm , is most similar to th e Polish specimens (the latter
have partly preserved bod y cha mbers).

Occurrence. - Up per Albi an (Auritus Subzone), Mt. Chelmowa, central Poland . The
species A . picteti has been recorded from the lower Upper Albian of England (Orbignyi,
Varicosum, a nd Auritus Subzon es), France, Switzerla nd, and Kopet-Dag in the Soviet Union.

Analtop lites aff. asiat icus GLASUNOVA
(pl. 18 : 4)

1962. Euhoplites alphalaut us SPATH ; C HLEBOWSKI . 225, fig. 2.
1978. E. alphalauttts S PATH; CHLEIIOWSK I et 0/., 92.

Mater ial. - One specimen, IGP UWjRM.Ch 13 (pI. 18 : 4).
Measureme nts (in mm):

D \Vh U Tu R
pI. 18: 4 128 66(0.51) 29.5 (0.23) 0.5(7) ea. 64

80 39.5 (0.49) 21.8 (0.27) 0.5 (6)

Descript ion. - Wh orls high with flat sides and maximum thickness just above the umbilical
ma rgin. Umbilical tubercles distinct, longitudinally flattened, a nd inclined anteriorl y (situated
obliq uely to the umbilical margin). Each tubercle yields one falcoid o r flexuous rib which thickens
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upwards. The intercalatory ribs appea r about one third of the way up the whorl. Some of them
are weakly connected to the main ribs. Th e intercalatory ribs also thicken upward a nd beco me
similar to the main ribs . Ornamentation, except on the umbilical tubercles, weakens on the
exterior whorl (= towards the aperture). Venter bounded by distinct margins, and ta bu late
and flat.

Remarks. - Pronounced tubercles which a re arranged obliquely to the umbilical margin,
strong ribbing, and the presence of three intercalatory ribs between the falcoid main ribs ­
all these features are com parabl e to th ose of Anahoplites asiaticus GLASUNOVA (1953: 71,
pI. 19: 1-6). Th e investigated specimen differs from that species in its stro nger ornamentation
at greater whorl diameters ; it is therefore referred to with doubt. This difference may, however,
result from dim orphism (cf. remarks for A . planus planus in the present pa per) . It is also
noteworthy that A. transcaspicus GLASUNOVA (1953: 72, pI. 20: 1-4), du e to its strongly
bifurcat ing ri bs and intercalatory ribs, seems to be a close ly related spec ies or a synonym
of A. COStOSIlS SPATH (1926, pI. 15 : 4). CHLEBOWSK I (1962, fig. 2), confused by the presence
of bizarre ornamentation, considered the invest igated spec imen (pI. 18 : 4) as a large form
of Euhoplites alphalautus SPATH ( 1928, pI. 26: I) . The investigated specimen differs from thi s
species in its larger, less numerou s umbilical tubercles, in its more pronou nced , more sca rcely
dist ributed ribs, and especially in its flat, smooth ventra l side . This latter feature excludes
the assignation of the investigated specimen to the genus Euhoplites, the venter of which is
sculptured by a deep groove above the siphuncle.

Occurrence. - Upper Albian (Auritus Subzone), Mt. Chelmowa, central Polan d . Th e
species A. asiaticus has been reco rded from the upper part of the Middle Albian (Hoplites
perarmatus Zone) of Mangyshlak and Kopet-Dag in the Soviet Union (SAVELlEV 1976, 1981).
In England it is known from slightly lower in the stratigraphic column (Intermedius Subzone,
cf. GLASUNOVA and her designation of the holotype). If the desc ribed A. aff. asiaticus really
belongs to this species, the stra tigraphic range of the species will be greatly exte nded upward,
i.e., to the Auritus Subzone of the M ortoniceras inflatutn Zone (upper part of the lower Upper
Albian, cr. Table 1).

Genu s Callih oplit es SPATH, 1925

Type species: Ammonites catillus J . SOWERIlY, 1827.

Remarks. - Two groups of specimens withi n the genus Callihoplites from the Auritus
Subzone are distinguishable. The first group is comprised of specimens a ttain ing a diameter
of 150 to 280 mm in the adult sta ge, displaying faint to delicate ornamentation of the phragmo­
cone, an d having reduced ornamentation on the body chamber. Included in this group a re
the large species C. catillus and C. patella (= C. strigosus y. as well as C. potternensis and
C. variabilis. The latter two species usually attain the lowermost dimension of the size range.

The second group is comprised of specimens attaining diameters less than 150 mm (averaging
100-130 mm) with pronounced ornam entat ion on the phragmocone and less advanced re­
duction on the body chamber. Included in thi s group a re such species as Cifon nosus, C. auritus,
and C. horridus.

The variability in size and shell o rnamentat ion is at least partially connected with the di­
morphism which is recogn izable in the species C. patella. The sparse material which is currently
available makes recognition of thi s phenomenon in other species of the genus impossible at
this point.

Occurrence. - The genus Callihoplites is known from the Upper Albian, mostly from
the Boreal province of Europe and Centra l Asia (Iran as well as Mangyshlak and Kopet-Dag
in the Soviet Union).
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It appears in Europe within the Hysteroceras varicosum Subzone, but in central Asia the
repre sentatives of the genus Callihoplites have been recorded in the Anahoplites rossicus Zone ,
which corresponds approximately to the Diploceras cristatum Subzone (cf. SAVELIEV 198I).

Callihoplites catillus (J. SOWERBY)
(pI. 24: I ; fig. 27)

1927. Callihoplites catillus (Sow.) ; SPATH, 190, fig. 56, pI. 19: 4 (with synonymy).
1947. Pleurohoplites (Cal/ihoplites) cati//us Sow.; BREISTROFFER, 35.
1978. C. catillus (Sow.) ; K ENNEDY and H ANCOCK, 9.

Material. - Three fragments, two of which are body chambers: specimens IGPUW/RM .
Ch 19 (pI. 24 : I) and IGPUW/RM.Ch 20; specimen IGPUW/RM.Ch IS (fig. 27) is the bod y
chamber associated with the partially preserved cast of the inner whorl. Over a dozen fragments
of whorls (not numbered) are also tent ati vely attributed to this species.

Measurements (in mm):

fig. 27
p l, 24: I

IGP UW/RM.Ch 20

D
219.5
183
194

Wh
80(0.36)
74.5(0.41)
75(0.39)

Wb
?55(?0.25)
45.7(0.25)

?40( ?0.2 1)

U
?70(?0.32)
43.7( 0.24)
54.3(0.28)

Wb /Wh
?0.69
0.61

?0.53

Description. - Specimen IGPUW/RM.Ch IS (fig. 27) bears inner whorl s ornamented by
distinct umbilical tubercles and very fa int falcoid ribs (not visible in the photograph). The
bod y chamber is almost completely smooth. The umbilical margin is relat ively distinct and
the umbilical wall is vertical. Towards the aperture appear three very delicate swells on the
umb ilical margin. One of them yields similarly delicate , slightly falco id ribs which fade ou t
at mid-whorl. This delicate ornamentation is not visible in the photograph but can be seen
on the cast.

The body chamber of specimen IGPUW/RM.Ch 19 (pI. 24 : I) consists of over a half whorl ;
and it is also almost smooth except for the ventro-lateral edges, where sparsely distributed,
very fine virguloid tubercles appear in places . These tubercles form an anahoplitid-type crenula­
tion (not visible in the photograph). The aperture is constricted and has a slightly sigmoidal
projection on the side of the whorl and a relatively short, wide ventra l lappet (pI. 24 : I). In all
specimens, the bod y chamber has slightly con vex sides, the maximum whorl thickness occurs
just below the mid-whorl, and the venter is slightly arched.

Remarks. - Specimen IGPUW/RM.Ch 19 displays very delicate anahoplitid-type crenula­
tion , a feature which was noted by SPATH (1927 : 204) only in large specimen of C. patella
(ca. 200 mm in diameter). The aperture of the investigated specimen IGPUW/RM.Ch 19
(pI. 24 : I) is identical to that of a specimen labelled Callihoplites sp. (Brit. Mus. Nat. Hist. ­
No. C 29604), which is here thought to be C. catil/us; it is relatively small (ca. 160 mm). It is
noteworthy that the species C. catillus supposedly reached much a larger size, as indicated
by another Callihoplites sp. (Inst. Geol. Sci. London - No . 6277) which attained 275 mm
in diameter, with its body chamber about half a whorl not including the aperture ; this specimen
is determined here as C. cf. catillus, because its compaction hampers a precise specific re­
cognition.

The intraspecific variability of C. catillus, as exemplified by the Polish and English specimens,
shows that the end of the phragmocone in the adult forms occurs at a diameter of 110 to 190 mm,
and the total diameter ranges from 160 to 280 mm. The body chamber accounts for 60-70 %
of the whorl. The Polish specimens displa y whorls which are somewhat thicker than the English
ones , which are always compacted (cf. also SPATH 1927: 190-191 ).
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Fig . 27.

Callihoplites catillus (Sow. ), IGPUW/RM.Ch 15, x 0.80 ; cast ef the ornamented phragmocone and smoot h bod y
chamber, Mt. Chelrnowa.

Occurrence. - Upper Albian (Auritus Subzone), Mt. Chelrnowa, central Polan d. C. catil/us
has been recorded from the Auritus Subzone of England, and it seems to occur in a similar
stratigraphic position in France and Switzerlan d .
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Callihoplites patella SPATH

(pI. 18 : 1- 3, pI. 19 : I, pI. 20: 3, pI. 23 : 2)

1927. Callihoplites pat ella SPATH, 192, figs. 57 an d 58, pI. 20 : 5, pi. 21: 4.
C. strigosus SP ATH , 194, pI. 18 : 3, p I. 19 : I , pI. 20: 4.
C. st rigosus var. cristata S PATH, 195, fig. 59, pI. 17 : 2 (microconch of C. patella) .

1947. Pleur ohoplites (Callihopliles) patella SPATH ; BREISTROFFER . 35.
P. (Callihopli tes) strigosus S P A11I et va r. cristata SPAT H: BREISTROFFtR , 35.

1978. C. patella S PAn!; C II LEIIOWSK I et al ., 92.
C. er. strigos us SPATH ; C HLEBO WSK I et al., 92.

1978. C. patella S P ATH ; K ENNWY and H ANCOCK , 9.
C. strigosus SpATH ; K ENNEDY a nd H ANCOCK, 9.

77

Mat erial. - Inner pa rts of two phragmocones, lGP UWjRM.Ch I, RM.C H 4 (pI. 18:
2 and 3) ; one ph ragm ocone with part of what is p robably the body cham ber. IG PU WjRM.Ch 8
(pI. 18: I); one com pletely preserved specimen IGPU WjRM.Ch 2 (pI. 19: I); three frag ments
of body chambers, IGPUWjRM.Ch 5 (pI. 20 : 3), RM.Ch 6 and RM .Ch 24 (pI. 23: 2); severa l
fragm ents of the phragmocone an d body cham bers (not numbered).

Measurements (in mm) :

rnacroconchs
D Wh Wb U WbjWh Tu Tv R

IGPUWjRM.Ch 1 753 21( 70.40) 13.7("10.26) 0.5(5) 0.5(10) 0.5( 17)
pl , 19 : I 166 69(0.4 1) 47(0.28) 45.5 (0.27) 0.68
pI. 18: 2 78 34.4 (0.44) 23(0.29) 2 1(0.27) 0.67 15 44
pI. 18 : 3 765 26(70.40) 17.5(70 .27) 17.6(70.27) 0.67 14
pI. 18 : I 137.5 50.5(0 .37) 730( 70.22) 747('10.34) 70.59 14 45
pI. 23: 2 157 54(0 .34) 41 (0.26) 4 1(0.26) 0.76 0.5 (6)

microconch
pI. 20 : 3 106 4 1(0.39) 33.5 (0.32) 37(0.35) 0.82

Description . - The inner parts of the ph rag mocone have somewhat convex whorl s which
are higher than they are wide and are ornamented with distinct, slightly falcoid ribs. A pro­
nounced umbilical tubercle yields 3--4 of these ribs ; when four ribs occu r, the most external
one has such a weak co nnection with the tubercle that it may be co nsidered as an intercalatory
fib . Some ribs join aga in near the ventra- lateral clavat e tubercles to form looped ribs. T he
ventra-latera l tubercles, althou gh dis tinct, are ma rkedly smaller than the umbilical ones
(cf. pI. 18: 1-3, pI. 19: 1a). The venter is slightly co ncave, later becoming flat, a nd sometimes
bearing a delicate median line (subtabula te). Th is type of orn amentation con tinues un til
a dia meter of approximate ly 100 mm is reached, than the more external whorls (phragmocone
and ? a part of the body chamber) bea r both ribs and ventro-late ral tubercles which a re less
distinct (cf. pI. 18: I). Th e body chamber of specimen IGPUWj RM .Ch 2 (pI. 19: l b) has
pronounced umbilica l tubercles which yield weak, wide ribs at the basis of the body chamber.
These ribs vanish quickly towards the aperture, but the umbilical tubercles co nt inue un til
the end. The vent ro-lateral ma rgins are sculptured by numerous fine tubercles which con­
stitute anahoplitid-type cre nu lat ion. T he delicat e crenulation (not visible in the photo) fad es
out at the aperture. The sides of the body chamber are somewhat co nvex, and the venter is
slightly convex, later becoming arched. The aperture is part ly destroyed but ha s a ventra l
lappet. The body chamber of speci men lGP UWjR M.Ch 24 (pl. 23: 2) is thicker, its venter
being wider an d more con vex, and its anahoplitid- type crenu lat ion being discernible only
at the basi s of the body chambe r.

The specimens IGPUWjRM.Ch 5 (pl . 20 : 3) and RM.Ch 6, a lthough much smaller at
the adult sta ge, also belong to the species patella (see remarks and discussion below). The
first of them has some what convex whorls whose thickness na rrows up wards with the maximum
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near the umb ilical margin (pI. 20: 3b-c). The umbi licus is relatively wide, with a vertical
wall and small tub ercles at the margin. These tubercles yield three weak ribs which are most
pronounced at the middle of the whorl side and which have a weak connection to the well­
developed vent ro-lateral clavi (pI. 20 : 3a). These clavi alternate on the venter. The venter
is originally distinctly concave, la ter becoming flat towards the ape rture (pI. 20 : 3b). A pre­
served suture indicates that the specimen represents the phrag mocone and the basis of the
body cha mber, which is characterized by a rapid increase in whorl thickness - the WbjWh
rati os measured at both ends being 0.70 and 0.82, respect ively (cf. pI. 20 : 3b- c). Specimen
IGPUWjRW.Ch 6. althoug h only ea. 70 mm in dia meter , displays the sa me ornamenta tion
type as the end of the phragmoco ne in the former specime n, IGPUWjRM.Ch 5. It is dia­
genetically defor med but the d istinctly higher whorls suggest a similarity to the specimen
presented by SPATH (1927, pI. 17: 2).

Remarks. - Within the species C. patella, the two groups of morphotypes to be dis­
tinguished are:

First Group (patella - strigosus strigosusi .
This group includes specimens with relat ively delicate ornamenta tion which attai n a dia­

meter ranging from 157 to ea. 220- 240 mm at the ad ult stage . Th e end of the phragmocone
occurs at 107-145 mm. Such specimens confo rm to the definition of C. patella and the typical
C. strigosus of SPATH 1927 (cf. synonymy). The inner whorl of specimen IGPUWjRM.Ch 1
resemble those of C. aff. patella SPATH (1927, fig. 58). The comp letely preserved specimen,
IGPUWjRM.Ch 2 (pI. 19 : I), corresponds exactly to the more coa rsely ribbed, inflated varie ty
of SPATH (1927: 193, No. B.M. 8871 7f). A still more inflated body cha mber distinguishes
specimen IGPUWjRM.Ch 24 (pI. 23 : 2 - cf. also biometry). The presence of anahoplitid-type
crenuIation on the body chamber indicates that these specimens are large representatives
of the species patella (cf. SPATH 1927: 204). Specimens IGPUWjRM.Ch 4 (pI. 18: 2-3) and
RM.Ch 8 (pI. 18: I), due to the delicate ornamentation of their phragmocones, are very close
to the for ms defined by SPATH (1927, pI. 18: 3, pi. 19: 1) as the typical C. strigosus (cf. synonymy).
The completely preserved C. afT. strigosus (Ins t. GeoI. Sci. London :.- No. 92157), with
a diameter of 181 mm (the end of the phragmocone at 125 mm), does not differ very much
from the completely preserved ho lotype of C. patella. Both come from the same outcrop and
attain a similar size. C. aff. strigosus differs from the latter holotype in its more delicate or­
namentation, na rrower whorls (partly as a result of com paction) and its longer ventra l lapp et,
Such differences should be regarded as possible within the ra nge of intraspecific var iability.
If the highly similar or almost ident ical orn amentation of the inner whorls in the specimens
regarded as C. patella and the typical C. strigosus (as already noted by SPATH 1927 : 193-195)
is taken into account , it becomes evident that the latte r form s are synonymo us with the earlier
described C. patella.

Second Group (strigosus cristatusj
This group includes specimens with a more pronounced ornamentation, especially on the

phragmocone, which ha~e ventro -lateral clavi prese nt in the late adult stages. The adult
specimens which atta in a diameter of 80- 120 mm (the end of the phragmocone occurring at
55 and 81 mm, respectively), conform to the definition of C. st rigosus cristatus. In the investigated
collection this group is represented by specimens IGPUW jRM.Ch 5 (pI. 20: 3) and RM.Ch 6.
Also in this group are the nearly completely preserved and the complete specimens of C. strigosus
cristatus (Brit. Mus. Nat. Hist. - Nos. C29595, C29609, C29623; their diameters being ea.
80, 118, 86.5 mm, respectively), the inner who rls of which are sculptured by umbilical tubercles,
distinct ribs, and especially prono unced vent ro-lateral clavi tubercles. The body chamber
bears weak umbilical tub ercles and distinct ventro-Iateral clavi which continue to the middle
of the body chamber and then fade out almost ent irely towards the a perture (er. also SPATH
1927, pI. 17: 2). T he aperture, with its elongated ventral lappet and forward sigmoidal pro-
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jection on the side of the whorl, is identical to the aperture developed in the specimens of the
preceding group.

Discussion. - The two distinguishable groups of morphotypes in the species C. patella
display a similar type of ornamentation, the only difference being its distinctiveness at com­
parable ontogenetic stages. They differ considerably, however, in the size of the shell in the
adult stage. Both morphotype groups occur in the same beds. as evidenced by the discuss ion
of specimens from the A uritus Subzone of England . The presented data allow the conclusion
that the size differences of adult specimens might be interpreted as sexual dimorphism (cf. MA­
KOWSKI 1962a, b). Consequently, the first group of morphotypes might be recognized as
macroconchs and the second group as inicroconchs. Th e species C. patella is characterized
by macro- and microconchs which feature the same type of aperture (see remark s), a pheno­
menon which also occurs in some of the Middle Jurassic species, e.g., Sphaeroceras brongniarti
(Sow.) and Chondro ceras wrighti BUCKMAN (cf. MAKOWSKI 1962b). The available data suggest
that within the genus Callihoplites the microconchs were devoid of lateral lappets. The adult
macroconchs of C. patella differ from the large C. catillus - presumably also macroconchs ­
in their more pronounced tubercles, 'the ribbing of the phragmocone, the presence of more
distinct rudimentary ribs at the basis of the body chamber, and in the umbilical tubercles
developed in late ontogenetic stages (these tubercles are present along the whole body chamber
but fade out gradually towards the aperture).

Occurrence. - Upper Albian (Auritus Subzone), Mt. Chelmowa, central Poland. C. patella
has been recorded from the Auritus and Altonense Subzones of England, and from a similar
stratigraphic position in France.

Callihoplites potternensis SPATH
(pl, 20 : 1- 2. pI. 2 \ : 1)

1927. Callihcplites potternensis SPAffi , 203, fig. 63.
1947. Pleurohopli tes (Callilzoplit es) potternensis SP Affi ; B REISTROf FER, 35.
1978. C. potternensis S PATH ; K ENNEDY and H ANCOCK, 9.

Material. - Two specimens representin g the inner parts of the phragmocone, IGPUWjRM.
Ch 10 (pI. 20 : 2), RM.Ch 18; inner whorls of a large specimen with ventra l lappet, IGPUWjRM.
Ch 16 (pl. 20 : 1); and an almost completely preserved specimen, IGPUWjRM.Ch 9 (pI. 21: 1).

Measurements (in mm):

pI. 21: 1
pI. 20: 2
pI. 20 : I

[)

11 6
95.6

?155

Wh
49(0.42)
44 (0.46)

\Vh

?29 (?0 .25)
20 (0.21)

U
31(0.27)
27.8( 0.29)

WbjWh

?0.59
0.45

Tu
0.5 (7)
0.5 (9)

Tv
0.5(30)
0.5(22)

R
0.5(20)

Description. - Whorls narrow, with weak ly convex sides. Umbilicus shallow with a vertical
wall. Inner whorls of the phragmocone (cf. pI. 20 : I and 2 and pI. 21: I) ornamented by thin ,
densely distributed ribs which are distinctly falcoid. A small umbilical tubercle yields these
ribs, usually three in number, which pass into fine clavate tubercles on the ventro-lateral margin
and some of which join agai n near the ventro-lateral tubercles to form looped ribs .

The intercalatoryr ibs, if present , also terminate at a similar tubercle. As a result, the number
of ventro-lateral tubercles is almost four, rather than three times as great as that of umbilical
ones. The venter on the m ore inte rnal part of the phrag moco nc is narrow and slightly concave,
and becomes flat to ward s the body chamber. In the same direction, the ribbing weakens
(cf. pI. 21: 1) or even vanishes completely (pI. 20 : 2). The initial part of the body chamber
is provided with faint, sparse ribs which fade out towards the aperture, contrary to the more
pronounced umbilical tubercles (cf. pI. 21: la ). Numerous, faint , ventro-la teral tubercles
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make up the anahoplitid-type cre nulat ion of the body chamber (pI. 21: Ib); this crenulation
disappears almost tot ally towards the aperture. The venter has a raised median line; i.e., with
a slight elevation at its middle.

Remarks. - Specim en IGPUW/RM .Ch 10 (pI. 20: 2), which is entirely a phragrnocone
(0 = 95.6 mm), loses its ornamentation on the outermost whorls, similar to the loss of or­
namentation in the holotype (cf. SPAT H 1927, fig. 63). The nearly complete specimen,
IGPUW/RM .Ch 9 (pI. 21: I) loses its rib bing at a latter stage on the body chamber, but attains
a smaller size (0 = 116 mm). T he size variability in C. potternensis is also evidenced by specimen
IGPUW/RM.Ch 16 (pI. 20: I) which bears a partially preserved ventral lappet and atta ins
a diam eter of ca. : 155 mm . The delicate ribbing in this specimen is confined to the innermost
parts of the phragmocone, and it fades out on the whorl preceding the body chamber. The
material is not complete enough to attribute the distinctiveness of shell size to either dimorphism
(see remarks and discu ssion concerning C. patella) or to variability within the morphotype.
The species C. potternensis differs from the most closely relat ed C. variabilis in its more delicate
ornamentation, finer ventro-lateral tubercles, and narrower whorls. These two species were
established on the basis of single phragmocones, and thu s it is possible that they are synonymous
and represent only the intraspecific variability of one species. Undoubtedly, these species
differ from C. catillus and C. patella in their narrower whorls and more delicate ornamentation
in juvenile growth stages as well as in their smaller size in the adult stage.

Occurrence. - Upper Albian (Auritus Subzone), Mt. Chelmowa, central Poland. Ci-potter­
nensis has been recorded from the Auritus Subzone of England, and from a similar stratigraphic
position in France.

Callihoplit es auritus (1. SOW ERBY)

(pI. 18 : 5, pI. 21 : 2)

1927. Callihoplites auritus (Sow.): S PATH, 197, figs. 60 a nd 61, pl. 17 : I , pl. 19 : 2 (wi th synonymy) .
1947. Pleurohoplites (Calli/lOplites) auritus Sow. ; BREISTR OFFER , 35.
1962. C. auritus Sow.; C H LEBOWSK I, 226 , fig. 3.
1975. C. auritus (Sow.) : Lur-rov , 10.
1978. C. auritus (Sow. ); C IILEIlOWSKI et al., 92.
J978. C. auritus (Sow .): K ENNEDY a nd H ANCOCK. 9.

Material. - Inner pa rts of the phragmocone , lGP UW/RM.Ch 3 (pI. 18: 5), RM.A 57,
and a complete specimen, IGPUW/RM.Ch 7 (pI. 21: 2).

Measurements (in mm):

pl, 18: 5
p1.2 t : 2

o
?75
123

W h
27( 70.36)
53 (0.43)

Wb
18(70.24)
34(0.28)

U
23 (?0.30)
37(0.28)

Wb !W h
0.67
0.64

T u
12
16

T v

0.5(11)

R
0.5(23)

Description. - The whor ls of the ph rag moco nc a re stron gly ornamented . Twel ve pro­
nounced, snout-l ike umbilical tubercles each yield three slightly falcoid ribs. Two of them
often join again to form looped rib s near the ventro-lateral clavi. All of the ribs are most
pronounced at the middle of the whorl sides (pI. 18: 5). The venter is distinctly, deeply concave
(IGPUW/RM.A 57) but not grooved as in the genu s Euhoplites. Vent ro-Iateral clavi alternate,
and their number is twice as great as the number of the distinctly smaller umbilical tubercles.

The completely pre served specimen IGPUW/RM.Ch 7 (pI. 21: 2) bears ornamentation
on the last whorl which fade s out towards the aperture. Near the aperture, the ribs and ventro­
lateral clavi disappear, and the umbilical tubercles become smaller and smaller. The venter
of the bod y chamber is init ially tabulate and later slight ly arched (pI. 21: 2 b). The aperture
ha s a relatively wide, short ventra l lappet; although its sides are dam aged, a slight constriction
of its border is "visible in places.
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Remarks. -;- Relati vely faint ribs on th e phragmocone IGPUWjRM.Ch 3 (pI. 18 : 5) are
similar to the morphotype C. strigosus cristat us of SPATJ-I (1927, fig. 59), which is a microconch
of C. patella (see remarks on thi s species). However, it differs fro m tha t microconch in th at
the umbilical tubercles are disti nctly la rger an d fe wer in nu mber. Specimen IG PUWjRM .Ch 7
(pI. 2 I : 2) bears ornamentation on the bod y cha mber wh ich i s more delicat e than the specimen
of similar size of C. auritus, illustra ted by SPATH (1927, fig. 61). It also differs in ha ving a grea ter
number of umbilical tu bercl es on the last whorl ( 16 instead of 12). T hese features resemble
those of th e d iscu ssed specimen ass igned to C. air. auritus illustrated by SPATH (1927, pI. 17 : I).
In the authors' opinion, such difference s fall with in the variabi lity ran ge of the species auritus .

Occurrence. - Upper Albian (A uritus Subzone), Mt. Chelmo wa a nd lower part of the
phosphati c bed (Lyel/i to A ltonense Subzo nes) condensed seq uence at Annopo l-on -Vistula ,
central Poland. C. auritus has been recorded fro m th e Auritus Subzone of England and from
a similar stratigraphic position in France, Ge rma ny, and T ranscasp ia in the Soviet Uni on .

Superfam ily Acanthocerataceae HYATT, 1900
Family Brancoceratidae SPATJ-I , 1933

Subfamily Brancoceratinae SPATH, 1933
Genus Brancoceras STEINMANN, 1881

Type species: Ammonites senequieri d 'ORBI GNY, 1841.

In ag reement with G . G EBJ-IARD (1979) , Eubrancoceras BREISTROFFER, 1952 is regarded here
as a subgenus of Brancoceras. Only Eubrancoceras is represented in the Poli sh material.

Subgenus B . (Eubrancoceras) BR,EISTROFFER, 1952

Type species: Brancoceras aegoceratoides STEINMANN, 1881.

As G EBJ-IARD (1979) pointed out, in Brancoceras s. str. the inner whorls are distinctly keeled ,
which is not the case in Eubran coceras. Moreo ver, Eubrancoceras appears st rati graphically
earlier than the typical subgenus. It is Lower a nd lower Middle Albian in age and occurs ­
outside of Europe - in the Indo-Madagascan Realm a nd in South Amer ica .

B . (Eubrancocerasv versicostatum (MICJ-IELI N)
(pl, 8 : 2)

1838. Ammonites versicostatu s M ICHELlN, 97, pl , 12: 10.
1841. A . versicostatus Mrcn.; d ' O RIII GNY, 273, pl . 81: 1- 3.
1930. Parahoplites sp .; P ASSENDORFER; 655, pl. 4 ; 65.
193I. Rauliniceras (7) versicostatum (M rcn.); SPATH, 313.
1979. B. iEubrancoceras) versicos ta tum (Mrcn.); GEBHARD, 94, figs . 59 and 60, pl, 6 : 9, pl. 7: l.

Material. - Two specimens, IGP UWjWR3.152-153.
Remarks. - There a re two poorly preserved specimens which were referred to as "Para­

hoplites sp ." by PASSENDORFER . However, it is obvious from the illustration th at the specimen
belongs to the brancoceratids. The fragment ary specimen might have about 11-1 2 ribs per
half whorl. (pI. 8 : 2) T hese ribs are mainly single ribs, with one rib bifurcating on the oute r
flank . The rib s are sharp and stra ight on these flanks a nd the venter where they are uninte rr up ted
and even more pronounced. T he whorl section is oval. These a re a ll characteri stics of B. (E.) ver­
sicostatum, which has been referred to "Rauliniceras" (= Tegoceras) by SPATH (1931) a nd
6 - Pataeont ologta Polonica 50
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others. G EBl-lARD (1979) was able to demonstrate, howe ver, that the suture line IS pseudo­
ceratitic, as is usual in brancoceratids.

In the Polish specimen WR 3. 152 the ratio Wh:Wb is equal to 12:11.5.
Occurrence. - The Polish specimens are from the condensed Albian from Wielka Rowieri,

Tatra Mts. The species is otherwise know n only from southern France, where it is restricted
to the early Middle Albian (Eodentatus and Lyelli Subzones) but is a lso redeposited into younger
stratigraphical horizons (cf. G EBHARD 1983).

Genus Hysteroceras HYATT, 1900

Ty pe species : Ammonites varicosus J . de C. SO WERIlY, 1824.

Hysteroceras is restricted to a late Middle and early Upper Albian age , but cosmopolitan
111 distribution.

Hysteroceras varicosum (J . de C. SOWERBY)
Hysteroceras varicosum binodosum (STLELER)

(pI. 8: I)

1922 . Brancoceras binodosum STJELER, 38, figs. 12- 15.
1930. Parahop lit es sp.; P ASSENDORFER, 654, pI. 4 : 64.
1934. Hysteroceras varicos um var. bino dosa ( ST IEl ER); SP ATH , 478 , fig. 163.

Material. - One fragment, IGP UW /WR3.15I.
Remarks. - The highly fragmentary specimen in pI. 8: l , was referred to as "Parahoplites

sp." (of milletianus group) by PASSENDORFER. The specimen is, however, ide ntica l with "Branco­
ceras binodosum", wh ich was reaso nably included in Hysteroceras varicosum s. I. by SPATH
(1934: 478). Even from the poor illustration, the rectangular whorl section (Wh :Wb = 10:10),
the strong marginal tuberculation, and the interru ption of the ribs on the siphona l line can
be recognized , thereby permitting inclusion in the present subspecies,

Occurrence. - The fragmentary specimen is from the condensed Albian of Wielka Rowieri,
Tatra Mts.; H. varicosum binodosum is a rather rare subspecies from the Varicosum Subzone
of northern France and southern England.

Hysteroceras orbignyi (SPATH)
(fig . 25e. d)

1968 . Hyst eroceras orbignyi ( SPATH) ; WIEDMANN and DIENI , 137, figs . 84 and 85, pl , 13: 1-3 (with synonymy).
1971. H . orbignyi ( SPATH) ; R ENZ , 578, figs. 2 a~, 3a; pI. I: 1,2. 4,6-8; pl. 3: 4-6.
1976. H . orbigny i ( S PATH); M ARCINOWSKI and NALDIN, 103, pI. 12: I , 3, 4.
1982. H. orb ignyi (S PATH); RENZ , 48, fig. 34a, pl. 11: 6.

Material. - One specimen, IGP UWjWR.154.
Remarks. - There is on e fragmentary specimen in PASSENDORFER'S collection with all

the characteristics of thi s very common species. T he o nly measurements availa ble a re Wh:Wb
= 8:8.

Occurrence. - Wielka Rowieri, Tatra Mts., co ndensed Albian. Otherwise known from
the Cristatum-Auritus Subzones from Europe, Africa, M ad agascar, and Venezuela.
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Hysteroceras carinatum SPATH
(pl. 8 : 3)

1930. Mortoniceras varicosum Sow.; PASSENDORFER, 658.
1934. Hys trroceras carinatum SPATII, 482, figs. 161111 , n , 166d ; pI. 51: 5, pI. 53: 4, 5, 10, 11.
1982. H. carinatum SPATH; R ENZ, 49, fig. 34 c, pI. 11: 9- 11 (with synonymy).

83

Material. - One specimen, IGPUWjMLw. 25.
Remarks. - H . carinatum can easily be separated from all other hysteroceratids by its

rectangular whorl secti on , generally alternating long or sho rt ribs with umbilical and marginal
tubercles, and the presence of a distinct siphonal keel. All these features can be observed in
the present specimen (pI. 8: 3), which was referred to as H. varicosum by PASSENDORFER.

The ratio Wh:Wb is equal to 8:6.5 .
Occurrence. - H . carinatum was coll ected by PASSENDORFER at Mala Laka, Tatra Mts.,

in the condensed Albian sequence . It is a ra ther co mmon species from the Orbignyi-Auritus
Subzones of Europe, Africa, and Venezuela .

Subfamily Mojsisovicsiinae HYATT, 1903
G enus Dipoloceras HvATT, 1900

Type species: Ammonit es cristatus DELtiC in BROGNIART, 1822.

GEBHARD (1983b) was able to demonstrate that th e type species of the genus Mojsisovicsia
SnJNMANN, i.e. , M . durfeldi STEINMANN, actually belongs to Falloticeras PARONA et BONARELLI,
1897. Consequently, th e previous synonym of Mojsisovicsia , the genus Dipoloceroides BRm­
STROFFER, 1947, becomes va lid aga in. It is regarded as a subgenus of Dipoloceras.

Subgenus D. (Dipoloceras) HVATT, 1900

The typical subgenus ranges from late Middle to ea rly Upper Albian and is recognized
III Europe, Africa and the Am ericas.

D. (Dipoloceras) cristatum (D ELUC in BROGNIART)
(pl. 8 : 4)

1822. Amm onites rristatus DELve in BROG NIART, pl. 0 : 9.
1930. M ortoniceras ( D.) cris tat um DELtiC; PASSENDORFER, 656.
1931. Dipoloceras cristatum (DELtiC MS .) BROGN.; SPATH, 365, figs. 119-121, 122 a , e-h; pl , 32 : 1-3, pI. 33: 4,

pl , 35 : 6-8, 10-15 (with synonymy).
1963. D. cristatum (DELtIC) BROGN.; COLLlGNON, 146, pI. 299: 1291, 1294, '1295.
1979. D. tD ipolocerasv cristatum (Du.u c) : GEBIIARD, 103, figs. 70, 71 ; pI. 7 : 8.

Material. - One specimen , IGPUWjWR2,155.
Remarks. - The reiIIustrated specimen in pI. 8: 4 was correctly identified by PASSENDORFER.

It has a broadl y rounded whorl sect ion (Wh :W b = 9: 1I), strong, bifurcated ribs with tubercles
at the point of bifurcation, and a distinct keel, all characteristics of D. cristatum,

Occurrence. - D. (D.) cristatum was found in the condensed Albian of Wielka Rowieri,
Tatra Mts. It is a cosmopolitan species of the Cristatum Subzone at the base of th e Upper
Albian.
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D. (D ipoloceras) boucliardianum (d' O RIHGN Y)

(p l. 8: 5)

184 1. Ammonites bouchardianus d 'ORBIGNY, 300 , pl. 88: 6-8.
1931. Dipoloceras bourhardianum (d 'O RB.): SPATH, 374 , figs. 122 c , d , 124a- c, pI. 32 : 19, pI. 33 : 5, pI. 34: 4- 7 (with

synonym y) .

1963. D. bouchardi \I'ORB.: COLLlGNON, 143, pI. 29 8: 1286 .

Mater ial, - On e specimen, IGP UW/WR.1 56.
Remarks. - D. bouchardianum differs from the previou s species by more regular, more

crowded ribbing, a more oval whorl sectio n (in the pre sent specimen Wh :Wb = 12.5: 11 .5),
an d a less pron ounced keel. Based on these characteristics, one of the Tatra specimens (pI. 8: 5)
is att ributed to the present species.

Occurrence. - Wielka Rowieri , Tatra Mt s., conde nsed Al bian, and Cristatum to Orbignyi
Subzo nes from Europe and Africa.

Subgenus D. (Dipo loceroides) BREISTROFFER, 1947

T ype species: Ammonites dclaruei d 'O RRIGNY, 184 1.

Thi s is a cosmop olitan Midd le Albia n group of forms.

D. (D ipoloceroides) delaruei ( d ' ORBIGN Y)
(p l, 8 : 6)

1841 . Ammonites Delaruei d 'ORDlGNY, 296 , pI. 87 : 6- 8.
1897. Srhloenbachia Delaruei d 'ORB.; PARONA and BONARELLl , 88 , pl. 2 : 9 and 10.
1930 . M ojsisovicsiu sp . a ft'. delaruci (d 'ORR. ): SPATH, 61, pl. 9 : 13 a nd 16.
1930 . M ort oniceras Delaruei d 'ORB.; P ASSENDORHR, 657.
1931. Dipoloceras delaruei (d 'O RB.): SPATH, 356 , fig. 116.

1947. D. i Dipoloceroides) delaruei (d 'OR Il.) ; B REISTROFHR, 74.
1979. D. (Mojsisol'icsia) deluruei (d 'O RB.) ; G ERHARD, 99, figs . 65 , 66; pI. 7: 4 a nd 5.

Material. - On e specimen, IG PUW/WR3.157.
Measurements (in mm) :

D
pl . 8 : 6 21

Wh
8(0.38)

W b
10(0 ,48)

U
6(0.29)

Remarks. - The only specimen which ca n be att ributed to thi s subgenus (pl . 8: 6) shows
slight differe nces with the type a nd hypotypoids. T he ribbi ng co nsists of slightly curved, single
ribs as usual, but the ribbing is dense r (ab ou t 35 ribs per whorl), Moreover, the secti on is not
hexagonal but rectangula r and broade r than it is high ; nevertheless, the maximum whorl
th ickness is slightly belo w the mid-fla nk du e to a very fain t swe lling of the rib s. The marginal
tubercles a re very pronounced, and the ribs a re strongly projected on the broad, flattened
venter befo re disappearing nea r the d istin ct keel. The keel is broken (pI. 8 : 6b) a nd is therefore
not visible in the lat eral view,

However, all these d ifferences a re to o uni mporta nt to just ify separating the Tatra specim en
from D. (D.) delaruei .

Occurrence. - Condensed Albian from Wielka Rowieri, Tatra Mts. It is also know n from
the M iddle Albian (Sp a/hi to Subdelaru ei Subzones) of western Europe and India.
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Subfa mily Mortoniceratinae SPATH, 1925
Genus Mo rtoniceras MEEK, 1876

Subgenus M . (M ortoniceras) MEEK, 1876

Type species: Ammonites vespe rtinus MORTON, 1834.
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Remarks. - Accord ing to WRIGHT (1957), t he subgenus Per vinquieria BOHM is a syno nym
of the nom ina tive subgen usMortoniceras, and the present a uthors accept thi s statement.

Occurrence. - Upper Albian, world wide.

M . (Mortoniceras) inflatum (SOWERBY)
(pI. 22: I , pI. 23 : I , pI. 25 : I )

pars 192 1. Mortonicera s infla tum Sow . ; PASSENDORFER, 244, 11011 pI. 9 : 4 (= Mortoniceras sp.) 1101/ pI. 9 : 5 ( = Pro­
hysteroceras (Goodhal!ite s) goodhalli (Sow .j),

pa rs 1930. M . iSubschloenba chia) inflatum Sow . ; PASSENDORFER, 655 (pa rs , see above).
Mo rtoniceras sp. cf. rostta tum Sow. ; PASSENDORFER, 658.

1932. M . tPervinquicriai infl atum (Sow.) ; SPATH, 381, figs. 125, 126c-d , 127-1 29, 130a-b, 137d ; pI. 35: 9,
pI. 37 : I , pI. 39 : 2, pI. 42 : 6, pI. 43 : I , pI. 46 : 1- 2 (with synonymy).

? 1932. M . (P .) COII/II/Ulle SI'ATIl, 397. fig. 134, pl . 40: 6.
1932. M . (P.) potternense SPATH, 399, fig. 135, pl . 37 : 5, pI. 46 : 9 (microconch) ,
1955. Pervinqu ieria infla ta Sow .; ERISTAVI. 137, pI. 6: I. .
1959a . P. cf. infl aturn (Sow.); CIESLlNSKl, 54.
1960 . M. iPervinquicrio) rostratum (Sow.); CIESLlNSKJ, 12, pI. 5 : I a nd 2.

'?M . (P.) sp . A; C IESUNSKI, 12, pl. 6 : J.
196 1. Pervinquieria inflatu Sow . var. g ibbosa SPATH; JUN, 55, pI. 2 : I , pI. 5 : 1- 2.
1962. M . (P.) inflatum Sow . ; CHLEBOWSKJ, 226, fig. 4 .

At . (1'.) rostratum Sow.; CHLEBOWSKJ, 227, fig. 5.
1969. M . (P.) inflatum (Sow.) ; HAKENBERG, 105, pI. 3.
1976. At. t. M ortoniceras) infla tunt (Sow .); MARCINOWSKI and NAID IN, 105, pI. 3: 1 (with synonymy).
1977. M. (At.) iuflutum Sow. ; KOTETICIlVILLI , 74, pI. 37: J.

?AI . (M.) ex gr, infl at um Sow .; KOTETICIIVILI , 75, pl. 39 : 4.
1978. M . (M .) inflatum (So w.); M . tU.) infl at utn a lf', apertu SPATII; M . (M .) a lT. infla tum (Sow .) : M . (M. ) cf

commune SPATII . ; ClILEBOWSKI et al., 92, pI. 2.
1978. M . (M.) infi atum (Sow.) ; ?M. ( M .) commune SI·t-TIl ; M . (M .) potternense SPATH; KENNEDYand HANCOCK, 9.

Material. - Over 20 specimens, a few of which are nearl y co mplete; IGPUW/RM.Ch 40
(p I. 25 : 1), R M.Ch 41 (pI. 22 : I), R M. Ch 42 (CHLEBOWSKI 1962, fig. 4), RM.Ch 44, 52-53,
RM.Ch 54 (CHLEBOWSKI 1962, fig. 5), R M.Ch 56 (pI. 23 : I), RM. Ch 57 and 302/11 (CIESLINSKI
1960, pI. 5 : I a nd 2) ; all of the spec imens over 200 mm in diameter possess either a partial
or com plete body cha mbe r.

Measurem ents (in mm):

D Wh W b U W b/Wh R
pI. 25: 1 366 84(0.23) ?70(?0.19) 187(0.51) ?0.83

190 62(0 .33) ?5l!(?0.30) 82(0.43) ?0.93 40
pI. 22 : 1 267 87.5 (0.33) '?68 (?0.25) 119.4( 0.4 5) ?0.78 30- 32

190.8 67.6 (0.35) 53.6(0.28) 82 (0.43) 0.83 42-44
l G PUW /RM.Ch 42 80 32(0.40) 27(0.34 ) ea . 38
IGPUW/RM.Ch 53 238.5 68.5(0.28) 60 (0.25) 103.5 (0.4 3) 0.87
JG P UW/R tv1.Ch 54 252 ?70 (? 0.28) 0.5(1 0)

163.3 57(0.35) 68.5(0.42)
pI. 23 : 1 428 116(0.27) 213(0.50) 0.7 (20)

Description. - Whorl s somewhat higher than they are wide, pol ygonal in sections th rough
the ribs, an d almost qu adrate or rectangular in sections between the ribs. Umbilicus wide,
with a vertical wa ll and a ro unded margin. Ph ragmocon e ornamented by more or less regularly
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bifurcating ribs, the spliting of which takes place at the umbilical tubercles. These ribs become
thicker upwards ; about 2/3 of the distance from the umbi licus, they are provided with distinct
lateral tubercles and are higher up the flanks with the more pro nounced ventro-la tera l ones.
The latter end abru ptly on the venter and do not reach the delicate concavity along the sides
of the keel. The bifurcating ribs disappea r abruptly by the end of the phragmoconc. The body
chamber is usually ornamented by simpl e, massive, slightly prorsiradiate ribs, and sometimes
by projected ribs (lGPUW/RM.Ch 54). Th e lateral and ventro-Iateral tubercle s on these ribs
are clearly discern ible, although they weaken towards the aperture ; the umbi lical tubercles
are weaker and usually are seen only as swelling of the ribs (cf. pI. 23 : I, pI. 22: Ib). At the
aperture, the ribs become thinner and lean forwa rd. The last rib is the thinnest an d is devoid
of a lateral tubercle (pI. 23: I). On the body chamber the keel is distinct, and in lar ge specimens
(diameter over 300 mm) it attains a height of 12 mm. Another large specimen (pI. 25 : I) is
provided with two ros tra, the first of which is rudimentary and appears fro m the keel about
150 mm before the apertu re. T his rudimentary rostrum is ca . 40 mm high and 26 mm wide
at its base . The proper ape rtural rostrum arches upward and is over 140 mm long (no t wholly
preserved) an d 35 mm wide at its base. The ape rtural margin is provided with a dist inct swelling.
When two rostra arc present in a specimen, it indicates a temporary hampering of gro wth
(rudimenta ry rostrum), fo llowed by the developm ent of the final part of the body cham ber.

Remarks. - Formerly described from the Mt. Chelrn owa section as M ortonieeras rostra tum
(Sow.) (cf. CIESLINSKI 1960, CHLEBOWSKI 1962) it really represents the species infiatum (see also
MARCINOWSKI and NAlDIN 1976 : 108). PASSENDORFJ;R'S material from the Tatra Mts. is rather
poorly preserved, maki ng determination of some specimens difficult. One spec imen (PASSEi':­
DORFER 1921, pI. 9 : 5) represents Prohysteroceras (Goodhallites) goodhalli, whereas another
one (PASSENDORFER 1921, pI. 9: 4) seems to be undeterminable at the specific ran k. It should
be noted that in the material presented by PASSENDORFER (1 921, 1930), there are some specimens
which are unquestionably M. (M. ) inflatum.

SPATH (1932: 388-389) distinguished severa l varieties in the species M. inflatutn, bu t he
sta ted that in ornamentat ion the differences vanish in the late ontogenetic stages. In the aut ho rs'
opinion these varieties lie within the range of intraspecific variability. Another type of va­
riability in M . infiatum is disp layed by the size of the adult forms, as already stated by SPATH
(1932: 384- 385) ; th is aga in allows the distinction of two groups of morphotypes.

First group :
This group is comprised of fo rms attaining slightly over 100 mm in the adult stage. It in­

cludes the "dwarfed example" in SPATH (1932, pl, 42: 6) an d specimen No . C77673 (Brit. Mus,
Nat. Hist.), the diameter of which is 11 5 mm at the base of the rostrum. The species M. potter­
nense var. evoluta of SPATH (1932, pI. 46: 9), which attains a diameter of 95 mm in the adult
stage, is also a representative of th is gro up, bu t it is synonymous with M. inflatum, This is
supported by the diagnosi s given by SPATH (1932: 399) : "like M . (P.) inflatum, but dwarfed
and developing single costa tion on the body chamber a t a sma ll diameter" , The body chamber
in this group of morphotypes comprises 1/2 to 2/3 of the who rl and is provided with a long
rostrum which bends upward.

Second group :
Th is gro up is comprised of forms which attain a size of 200 mm to over 500 mm in thei r

adult stage, averaging 280-370 mm in diameter. In these morphotypes the bod y chamber
accounts for up to 3/4 of the whorl; the interca latory ribs seem to occur muc h less commonly
than in the first gro up . Except for these small differences, both the phragmocone and the body
chamber with its ape rture are the same as in the first group. All of the forms illustrat ed in thi s
paper belo ng to this la rge morphotype group which is better known in the litera ture.

Discussion. - The size-differenti ated morphotypes of M . (M.) inflatunt sometimes eo-occur
in the same bed, as evidenced by the specimens Nos. C77673, 88581E, 88581 (Brit. Mu s. Nat.

. . .
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Hist.) from the Upper Greensand of Devizes, Wiltshire which are co mplete ly preserved with
the base of the apertura l rostrum and attain a diam eter of 11 5 mm , 280 mm , and 300 mm ,
respecti vely. Thi s case of size differentiation in ad ult specimens may be attributed to sexual
dim orphism (cf. MAKOWSKI 1962a, b). In consequence, the first group of morphotypes is
regarded as the microconchs, and the second group as the macroconchs. In M . inflatum, both
micro- and macroconchs d isplay the sa me type of ap erture, a phenomenon which also occurs
in C. patella SPATJ-I (see above).

Occurrence. - Upper A lbian iAuritus Subzon e), Mt. C helrnowa : lower Upper Al bian
in the section of Mt. Majowa a nd Malogoszcz: lower pa rt of the phosphatic bed (Lyelli to
A ltonense Subzones), condensed sequence a t Annopol-on -Vistul a , central Poland. In the
High-Ta tric Ser ies the fragmentary moulds of M. inflatum bear t races of erosion, and they
occur exc lusive ly in the sandy-glauco nitic muds to ne of the Mala Laka profile, i.e. , above
the stratigraphically condensed glauconitic limestone (PASSEN DORFER 1930: 656).

T hese foss ils were derived from the glauconitic limestone and red eposited in the younger
dep osits (Blancheti Sub zone, cf. fig. 6). M. (M.) inflatum is a zonal index, a nd it is widely dis ­
t ributed in the lower Upper Albian of England, France, Germ any, Crimea, Georgia, and
T ra nsca sp ia in the Soviet U nio n, Morocco, and An gola.

M. (Mort oniceras) pricei (SPATH)
(p I. s. 7)

1922. Subschloenbachia pricei SPATH, 101.
pars 1930. Morton iceras iSubschloenbachic) inflatum Sow .; PASSENDORFER, 655.

1971. Mo rtoniceras iMortoniceros) pricei (SPATH); R ENZ, 595, figs. 5 f-g, 7 i ; pI. 4:2, pl. 8: 2, pl, 9 : 2 (wi th syno -
nymy) .

1976. M . (M. ) pricei (SPATH); M ARCINOWSKI and NAIDIN, 106, pI. 2: 8 and 9 (wit h syno nymy) .
1978. M . (M.) pri cei (SPATH) ; CHLEBOWSKI et al. , 92.
1982. M. (M .) pricei (SPATH) ; R ENZ, 52, fig . 36 b, pI. 13: 2 (w ith syno nymy) .

Material. - Poorly preserved fragments of whorls; IG PW/ R M.Ch 46, MLr. 14.
Measurements (in mm) :

Wh W b WbfWh
JGP UW /RM .Ch 46 48 31 0. 64
pI. 8 : 7 34 30.2 0.89

Description. - Specimen No. RM.Ch 46 ha s a whorl distinctly higher than it is wide ,
with flat sides a nd almost rectangular in section. The ribs begin at the umbilical margin with
a fain t, longitud inally flattened tubercle, and they bifurcate at 1/3 of the d istance from the
umbilical margin. lntercalatory ribs sometimes appear. All the rib s end with ventro-latera l
tubercl es whic h feature thin tips and arch forward on the ventral side. The tubercle tips do not
reach the delica te concavities a long the sides of the relati vely dist inct keel. Specimen No. MLr. 14
(p I. 8: 7) shows a greater who rl thickness and bifurcation of the ribs o n the umbilical tubercles,
just above the umbilical margin.

Remarks. - Specimen IGPUW/ RM.Ch 46 is most comparable to M . (M.) pricei var.
intermedia SPATH (1932, pI. 38: 5), which is a form transitiona l to M. (M .) kiliani (LASSWITZ).
It differs, however, in its lack of distinct lateral tubercles, in place of which it displays swelling
of the rib s.

Occurrence. - Upper Albi an (Auritus Subzone), Mt. Chelmowa, central Poland; rede­
posited into sandy-glauconitic mudstone (Blancheti Subzone) of the Mala Laka sect ion, H igh­
Tat ric Series, so uthern Poland. M. (M.) pricei is widel y distributed and has been recorded
fro m the lower Upper Albian iOrbignyi, Varicosuni, and Auritus Subzones) of England, France,
Cri mea, Caucasus and Transcaspia in the Soviet Union , Morocco, Algeria, Nigeria, Mada­
gascar, Zu luland, and the Venezuelan Andes.
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M . (Mortoniceras) k iliani (LASSWITZ)

! ~04. Schloenbachia Kilian i Lxsswrr z , 25, fig. 6, pl , 7 : I.
1932. M ortoniceras tPervinquieria vk iliani ( L ASSW ITz); SPATH , 408, fig. 140. pI. 38: 1-2, pl , 42: I, pI. 47: I (wit h syno nymy).
1962. M ortoniceras sp.; CHLEBOWSKI, 227, fig. 6. .
1978. M. (Mortontcerosi k iliani (Lxss.) : M . (M.) sp , close to M . kiliani (LASS.); CHLEBOWSKI 1'1 al. , 92.

Material. - Two weakly preserved phragmocones, IGP UW/RM.Ch 47 (CHLEBOWSKI 1962,
fig. 6) and RM.Ch 48.

Mea surements (in mm) :

IGPUW/RM .Ch 47
IGPUW/RM .Ch 48

D
132.8

?316
222

Wh
46(0.35)

74.7(0.34)

Wb

69(0 .31)

U
46(0.35)
129.5(0.4 I)
89.5(0.40)

Wb/Wh R
0.5(28)

0.92

Description. - Wh orls almost qu ad rate in section. The umbilical tubercle yields a single
rib which bifurcate s at 113 of the distance fro m the umbilical margin. The bifurcating ribs
bear latera l tubercles above the mid-whorl a nd a re terminated by the more pronounced ventro­
latera l tubercles. Intercalat ory ribs som etimes appear. The tubercles are weaker on the inner
parts of the phragmocone. Th e venter is flat with a clearl y discernible margin and a relatively
distinct keel. . .

Remarks. - .The .investigated specimens are comparable to M. (Af.) pricei, but the y differ
.in their more pronounced ornamentation, an almost quadrat e whor l section, 'a nd ill the ir well
!developed ventrolateral edges:

Occurrence. - Upper Albian (?Auritus or Altonense Subzone), Mt. Chelmowa, central
Poland. M. (M.) k iliani has been recorded from the lower to high Upper Albian (Altonense
and Blancheti Subzones) of England, France, Mad agascar, Angola, Nigeria, and Texas.

M. (Mortonicerasi pachys (S EEI.EY)

pars 1930. Mortoniceras iSubschlornbachia) inflatum Sow. ; P ASSENDORFER, 655.
. . 1932. Alortonfceras iPe rvinquieria) pachys ( SEELEY); SPATH, 405, figs. 130d, 138- 139 (wit h synonymy).

Material. .- Five whorl fragmen ts, TGPUW/ MLr. 17- 21 .
Measurements (in mm) :

IG PUW /M Lr. 20
IG PUW/MLr.21

Wh o Wb
22.9 22.7
22.4 23.5

WbfWh
0.99
1.05

Description. - Our specimens ha ve an almost square intercostal cross section and: alter­
nation of long and short strong rib s. Th ese ribs are slightly sinuous and more pronounced
at the ventro -lateral margin, and they do not have a third row of tubercles (upper lateral) .
The venter is flat with a pronounced keel.

Remarks. - The specimens described above were determined by PASSENDORFER (I 930)
as M . infiatum, but in our opinion they display more features of M . (M.) pachys.

Occurrence. - Sandy-glauconitic mudstone (Blancheti Subzone) of the Mala Laka profile
in the High-Tatric Series, southern Poland. Th ese fossils were derived from the glauconitic
limestone (Floridum to Altonense Subzones) and redeposited (cf. fig. 6 and Table 5). M. (M.) pa­
chys has been recorded from the Altonense to Blancheti Subzones of Eur ope and probably
occurs in a similar stratigraphical position in Zululand, Angola, and Madagascar. '
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M. (Mortoniceras) cf. gracilis (HAAs)
(pI. 24: 2)

Material. - One poorly preserved specimen, JG P UW/ R M. Ch 49.
Measurement s (in mm) :

89

1'1. 24 : 2
D

'1 115
57.7

Wh
32('10 .28)
16.9(0.29)

Wb
'126( '10.23)

13(0.22)

U
53( '10.46)
27 (0.4 7)

WbjWh

'10.8 1
0.77

Description. - Wh orl s evolute, pro vided with ma ssive ribs. T he whorl sectio n is oval
between the rib s, with its maximum thick ness at 1/3 of the distance from the um bilicus. T he
umbi lical wall is low with a rounded margin and sculpt ured by pronounced tubercles which
yield two ribs. The rib s poss ess rather distinct up per late ral tubercles, and even stronger ventro­
-lat eral on es at their ends . Th e last pre served whorl (?body chamber) bears interca latory ribs
which are more delicate and lack umbilical tu bercles, and whose upper lateral and ventro­
lat eral t ubercles take th e fo rm of swellings. On the who rl sides the rib s lean slightl y forward;
near the venter they incl ine backwa rd.

Remarks. - The oval highly evo lute whorls with a lack of distinct ventro -Iateral margins
and the specific ornamenta tion a re features similar to those of M. (M. ) montraynaudensis
gracilis (H AAS 1942, pI. 13: 4). The state of preservation of th e specimen hinders its more
precise recog nition. The specimen bears so me resembl an ce to a large Hysteroceras sp. (Brit.
Mus. Nat. Hist. - No. C78606) which is fro m the Upper G reensand tAuritus Subzone) nea r
Ed ington, England .

Occurrence. - Up per Albian (A uritus Subzone), M t. Chelmowa, central Poland.

Genus Proliystero ceras SPATH, 1921
Subgen us P. (Goodhallitesi SPATH, 1932

Type species: Ammonites goodhulli J . SOW ERBY, 1820.

Occurrence. - Lower Upper Albian, world-wide.

P. (Goodhallites) goodhalli (1. SOWERBY)
(pI. 8: 8)

1921. Mortoniceras inflatum va r. ; I' ASSENIJORFER , 245, pl , 9: 5.
1930. Morton iceras tSubschloenbuchiov er. Ne uparth i CHOFF.; I' ASSENDORFER, 657.
1934. Proliys teroceras (Goodhal lites ) goodltalli (J . SOWERBY) ; SPATH , 447, figs. 153-1 55, 158a-b; pl. 49: 3, pl, 50 :

I , pl. 51: 2 a nd 6, pl . 54: 2 a nd 10, pl . 56: 6-9.
1982. Proliys teroccras iGoodhallites) goodluilli (J . Sow .) ; REN Z , 51, fig. 35, pl , 12: 7.

M aterial. - One poorly preser ved part of a whorl, IG PUW/MLw. 26, which belongs
to a phragmocone.

Measurements (in mm):

pl . 8 : 8
Wh
28

Wb
. no

Remarks, - High , fla t-sided , keeled who rl, and sigmoida l ribs, irregu larl y bifurcating
from small, umbili cal tu bercles an d bearing transverse st riae in the ventro- la teral margin area;
these cha racteristics make our specimen similar to the outer whorls of P. (G.) goodhalli var,
shenleyensis SPATH (1934, pI. 54: 10).
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Occurrence, - Stratigraphically condensed glauconitic limestone (Floridum to Altonense
Subzones) of the Mala Laka profile in the High-Tatric Series, southern Poland. P. (G.) goodhalli
has been recorded from the lower Upper Albian of Europe, Angola, Zululand, Madagas ca r,
and Venezuela .
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R. MA RCINOWSKI and J. Wf EDMANN: ALB IAN AMMONITES

PLATE I

PI,I

I. Phylloceras (Hypop hy/loceras) velledae velledae (MICHELlN), IG PUW/WR2.2 , Wielka Rowien, x 1.5.
2. Phylloceras (Hypophylloceras) velledae ascliiltaense BRhISTROFFER, IGPUW(WR2.6, Wielka Rowieri, x 1.

3-5. Phylloceras (Hypophyl/oceras) subalpinum subalpinum (d'ORBIGNV); 3 - IGP UW(MLw. 4, Mala Laka, X l ;
4 - IGPUW/BW. 2, Biala Woda, x l; 5 - IG PUW(WR3.8, Wielka Rowien, x 1.5.

6. Phylloceras iHypophylloceras) moret i (MAHMouD), IGPUW(WR . 7, Wielka Rowien, x 1.5.
7. Phylloceras (Hypophylloceras) cypris cytherae WIEDMANN, IGPUW(WR3.17 , Wielka Rowieri, x I .

8-9. Protetragonites aeolus aeolus (d'ORBIGNV) , both from Wielka Rowien ; 8 - IGPUW(WR3.27, x 2 ; 9 ­
IGPUW/WR3.28, x 1.5.

10. Eogaudryceras (Eogaudrycerasi vatonnei (COQuMm), IGPUW(WR 3.25, Wielka Rowien, >; I.
11 . Tetragonites rectaugularis WIEDMANN, IG PUW(WR3.20, Wiclka Rowieri, x 1.5.

12- 13. Tetragonites nautiloides (PICTET): 12 -IGPUW(WR2.19, Wielka Rowien, x 3 ; 13 -IGPUW(MLw . 5,
Mala Laka, x I .

All specimens are from the stra tigraphically conden sed glauconi tic limestone tFioridum to Altouense Subzone s) in the
High-Tatric Ser ies, southern Poland.
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PLATE 2

PI. 2

I . Tetragonites jurinianus (PICTET) , IGPUWjBW. 3, Biala Woda , X I.
2. Eogaudryceras (Eogaudryceras) .Jiim izui shimizui BREISTROFFER, IGPUWjMLw. 10, Mala Laka , x I.
3. Eogaudryceras (Eogaudryceras) shimizui gaonai WIEDMANN, IGPUWjWR3.26, Wielka R owicn , x 1.5.

4-5. Kossmatella (Kossmat ella) ooster i oosteri BREISTROFFER, both from Wiclka R owicri, x I ; 4 - IGPUWjWR2.33 ;
5 - IGPUWjWRl.34.

6. Kossmat ella (Kossmatella) oosteri passendorferi WIEDMANN et DIENI, IGPUWjWRl.32 - holotype , Wielka
Rowien , x I .

7. Kossmatella (Kossmatella) romana WIEDMANN, IGPUWjWR3 .35, Wielka Rowien, x I .
8. Kossmat ella (Kossmatella) schindewolfi WIEDMANN et DIENI, IGPUWjWRl.30, Wielka Rowicn, x I.

9-11. Hamites iHamites) att enuatu s SOWERBY; 9 - IGPUWjWR3 .36, Wielka Rowien , x I ; 10 - IGPUWjMLr. I,
Mal a Lak a, x l ; 11 - IGPUWjWR3 .38, Wielka Ro wieri, x 2.

12. Hamites (Hamitesi virgulatus BROGNIART, IGPUWjWR3 .39, Wielka Rowien , X 2.
13. Hamites (Hamites) rotundu s SOWERBY, IGPUWjWR3.41 , Wielka Rowien, x 1.5.
14. Hamites (Hamitesi rectus BROWN, IGPUWjWRl.50, Wiclka Rowien, X I.

For heterornorphs: a - late ra l, b - ventra l, and c - dorsal views. All specimens are from the stratigrapnically con­
densed glaucon itic limestone tFloridurn to Altonense Subzones) ; the specimen presented in 10 was redeposited from the
glauc onitic limestone in the sandy glauconi tic mudstone (Blan chet i Subzonc) ; High-Tat ric Series, southern Poland
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PLATE 3

PI. J

I. Humi tes (Hamitesi maximus BROWN, fGPUW/WR3.54, Wielka Rowieri, ventral view, x I.
2---':"-3. Hamit es (Maahamitcs) passendorferi sp. n. , both from Wk lka Rowien , a - latera l, and b - ventra l view:

2 - IGPUWjWR2.67, holot ype, x I ; 3 - IGPUW/WR2.68, x 2.
4. Hemipt ychoceras tatricum sp. n. , fGPUW/MLw. 11 - holotype , Mala Lak a , a - latera l , b - ventral , and

c - dorsal view, x 1.5.
5. Hami tes (Plcsiohamites) mult icostat us BROWN, IGPUW/MDm.I , Mala Dol inka , lateral view, x I .
6. Hemipt ychoceras subgault inum BREISTROFFER, IGPUWjWR2.59, Wielka Rowieri, a - lateral, and b - ventral

view, x I.
7- 8. Anisoceras (Prohelicoceras) moutonianum (d'ORBlGNV), both fro m Wielka Rowien, a - latera l, and b - ven tral

view, x 2; 7 - fG PUW/WR3.61; 8 - fGPUW/WR3 .62.
9. Anisoceras (Anisoceras) saussurcanum (PICTET), IGPUW/MLr. 2, Mala Laka , a - la teral, and b - ventra l

view, x I .
10- 11. Pseudhelicoceras convolutum (QUENSTEDl'), both from Wiclka R owicri, a - outer face of the whorl, b - lower

face of the whorl; 10 - IGPUWjWR3.75, x I ; 11 - IGPUW/WR3.74, x 2.
12. Hamitoides rusticus SPATH, IGPUW/WR3 .70, Wielka R owien, !atera l view, x I .

All specimens, except fo r that present ed in 5, a re from the strat igraphica lly condensed glauconitic limestone tFloridnrn

to Altonense Subzones) ; the specimen present ed in 5 comes from the uncondenscd marly mudstone tPerinfiatum Subzone) ;
High -Tatric Series, so uthern Poland. The spec imen present ed in 9 was redeposited from the glauconitic limestone in the
sandy glauconitic mud stone tBlancheti Sub zone).
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PLATE 4

n . »

I. Pseudhelicoceras elegans (d'ORRIGNY), IGPUW/BW . 4, Biala Woda ; a - ou ter face of the whorl , b - lower
face of the whorl , c - up per face of the whorl , x 2.

2. Pseudhelicoceras elegans (d' ORBIGNY), IGPUW/MLw. 12, Mala Laka : a - o uter face of the whorl, b - lower
face of the whorl , x I.

3-4. Turrilitoides (Proturrilitoides) eme ricianus (d' ORBIGNY). bot h from Wielka Rowicn , outer face of the whorl s,
x 2; 3 - IGPUW/WR2. 82 ; 4 - IG PU W/WR2.8 1.

5. Turrilitoides (Proturrilitoides) ast ierianus (d'ORBIGNY), IGPUW/WR2. 83, Wielka Rowien , outer face of the whorl ,
x 2.

6-8. Turrilitoides (Turr ilitoicles) intermedius (P ICTET et CAMPICHE), a ll from Wielka Rowien , outer faces of the whorl s :
6 - IG PUW/WR2.84, x 1.5 ; 7 - IGPUW /WR. 85, x 2; 8 - TGPUW/WR2. 86, a - outer face of the whorl ,
b - lower face of the who rl, x 2.

9-10. Turrilitoides (Turrilitoides) hugardianus (d'ORIlIGNY), a ll from Wielka Rowi cn, x 2; 9 - IGPUW/WR2.87,
outer face of the who rl; 10 - IGPUW/WR2.88, outer faces of the who rls.

11 -12. Turrilitoides (Turrilitoicles) densicostatu s (PASSENDORFER), both fro m Wielka Rowieri, x 2 ; 11 ­
IGPUW/WR2.90 - ho lotype, a - out er faces of the who rls, b - lower face of the whorl ; 12 ­
IGPUW/WR2.91, outer faces of the who rls.

13. Ostlingoceras puzosianum (d' ORBlGNY), IGP UW/MLm. I , Ma la Laka , x I.
All spec imens, except for tha t present ed in 13, are from the stratigraphically condensed glauconitic limestone iFloridum
to Altonense Sub zones); the spec imen presented in 13 comes from uncondensed marl y mud stone tPerinflatum Subzone) ;
High-Tatric Series, southern Poland .
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PLATE 5

PI. 5

1-4. Scaphamites passendorfer i WIEDMANN et MARcINowsKI, all from Wielka Rowien; a - lateral, b - ventral, and
c - front al views ; I - IGPUW/WR. 96 - holotype, x 2 ; 2 - IGPUW/WRZ.90a , x 2 ; 3 - IGPUW/WRZ.92a,
x 2 ; 4 - JGPUW/WR3.93b, x 4.

5. Puzosia mayoriana mayoriana (d'ORBIGNY), IGPUW/MLw. 13, Mala Laka, x 0 .6.
6. Puzosia quenstedt i communis SPATH, IGPUW/BW. 6, Biala Woda, x I.
7. Puzosia quenstedti quenstedt i (PARONA et BONARELLI), IGPUW/BW. 7, Biala Woda , x I.

All specimens are from the stratigraphically condensed glauconi tic limestone iFloridum to Alt onense Subzones) in High­
Tatric Series, southern Poland .
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PLAT E 2

PI. 2

I. Tetragonites jurinianus (PICfET) , IG PUW/BW. 3, Biala Woda, x I.
2. Eogaudryceras iEogaudryceras) .Jiim'zui shimizu i BREISTROFFER, IG PUW/M Lw. ID, Mala Laka, x I.
3. Eogaudryceras iEogandryceras) shimizui gaonai WIEDMANN, l'G PUW/WR 3.26, Wielka R owien, x 1.5.

4- 5. Kossmatella (Kossmatella) oosteri oosteri BREISTROFFER, both from Wiclka R owicn , x I; 4 - fGP UW/WR2.3 3 ;
5 - IG PUW/WR2.34.

6. Kossmat ella (Kossmatella) oosteri passendorf eri WIEDMANN Cl DIENI, IG PUWjWR2.3 2 - holotype, Wielka
Rowien , x I .

7. Kossniatella (Kossmatella) romana WIEDMANN, IGPUWjWR3.35, Wielka R owien , x I.
8. Kossmatella (Kossmatella) schindewolfi WIEDMANN et D IENI, IG PUWjWR2.30, Wielka R owicn, x I.

9-1 1. Ham ites (Hamites) att enuat us SOWERBY; 9 - IG PUW/WR3.36, Wielka R owieri, x I ; 10 - IG PUW/M Lr . I,
Mala Laka , x I ; JJ - IGPUW/WR3.38, Wiclka Rowicn, x 2.

12. Hamites (Hamites) virgulatus BROGNIART, IG PUW/WR3.39, Wielka Rowicn , x 2.
13. Hamites (Hamites) rotundus SOWERBY, IGPUW/WR 3.41, Wiclka R owien , x 1.5.
14. Ham ites (Hamites) rectus BROWN, IGPUW/WR2. 50, Wiclka Rowien, x I.

For heterom orphs : a - latera l, b - ventra l , and c - dorsal views. All specimens are from the stratigra pnically con­
densed glauconi tic limestone iFloridum to Altonense Sub zones); the specimen presented in ID was redeposited from the
glauconitic limestone in the sandy glauconitic mud stone (Blanchet i Subzonc) ; H igh-Tatric Series , southern Poland
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PLAT E 3

n. 3

I. Hamit es (Hatltiles ) maximus BROWN, fGPUWjWR3 .54, Wielk a R owi eri , ventr al view, x I.
2-3. Hamit es iMetuhamitcs) passendorfe ri sp. n. , both from Wiclka Rowien , a - lateral, and b - ventra l view :

2 - TGPUWjWR2.67, holotype , x I; 3 - IGPUWjWR2.68, x 2.
4. Hemipt ychoceras tatricum sp. n. , fGPUWjMLw. 1I - holotype , Mala Lak a , a - lateral , b - ventral , and

c - dor sal view, x 1.5.
5. Hamit es (Plcsioltallliles) multicostat us BROWN, IGPUWjMDm.l , Mala Dolinka , lateral view, x I.
6. Hemipt ychoceras subgaultinum BREISTROFFER, IGPUWjWR2.59, Wielka Ro wien , a - Ia tcral, and b - ventral

view, x I.
7- 8. Anisoceras (Proltelicoceras) moutonianum (d'ORBlGNV), both fro m Wielka Rcwicn , a - la teral, and b - ventral

view , x 2; 7 - IGPUWjW R3.61 ; 8 - fGPUWjWR3.62.
9. Anisoceras (Anisoceras ) saussurcanum (PICTET), fGPUWjMLr. 2, Mala Lak a , a - lat eral , and b - ventra l

view, x I.
10-11 . Pseudltelicoceras convolutum (QUENSTEDT), both from Wiclka Rowi cri, a - outer face of the whorl , b - lower

face of the whorl ; 10 - IGPUWjWR3.75, x I ; IJ - IGPUWjWR3.74, x 2.
12. Hami toides rusticus SPATH , TGPUWjWR3.70, Wielka R owieu , !ateral view, x I.

All specimens, except for that presented in 5, are from the st ra rigrapnically condensed glauconitic limestone iFlorid.nn
to Altonense Sub zoncs) ; the specimcn pr: s-;ntcd in 5 comes from the uncondenscd marly mud stone iPerinfiatum Subzone) ;
High-Tatric Series, so uthern Poland . The specimen presented in 9 was redeposited from the glauco nitic limestone in the
sandy glauconitic mud stonc tBlan cheti Sub zone) .
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PLA TE 4

PI. 4

I. Pseudhelicoccras elegans (d' ORBlGNY) , IGPUW/BW. 4, Biala Wod a; a - outer face of the who rl, b - lower
face of the whorl, c - upper face of the whorl , x 2.

2. Pseudhelicoceras elegans (d'ORBlGNY), IGPUWjMl. w. 12, Mala Laka ; a - outer face of the whorl, b - lower
face of the whorl , x I.

3--4. Turrilitoides (Proturrilitoides) emericianus (d 'O RBlGNY) , both fro m Wielka Rowieri, outer face of the whorl s,
x 2 ; 3 - IGPUW jWR2 .82 ; 4 - fG PUWjWR2.81.

5. Turrilitoides tProturrilitoides) ast ierianus (d'O RlI IGNY) , IGPUWjWR2.83, Wielka R owien , outer face of the whor l,
X 2.

6- 8. Turrilitoides (Turrilitoides) intermedius (PICTET et CAMP ICHE), all from Wielka Row ien , outer faces of the whorls :
6 - fGPUWjWR2.84, x 1.5; 7 - fGP UW jWR . 85, x 2; 8 - IG PUWjWR 2.86, a - outer face of the whorl,
b - lower face of the who rl , x 2.

9-10. Turrilitoides t Turrilltoides) hugardianus (d' ORlIIGNY), a ll from Wielka Rowieri, x 2 ; 9 - IG PUWjWR2.87,
out er face of the whorl; 10 - IG PUWjWR2.88, outer faces of the whorl s.

11- 12. Turrilitoides tTurrilltoides) densicostatus (PASSENDORFER), both fro m Wielka Rowieri, x 2; 11 ­
IG PUWjWR2.90 - holotype , a - oute r faces of the who rls , b - lower face of the whor l ; 12 ­
IGPUWjWR2.91, outer faces of the whorls.

13. Ostlingoceras puzosianum (d'ORBIGNY), IG PUW jMLm. I , Mala Lak a, x I .
All specimens, except fo r that presented in 13, a re from the strat igra phica lly con den sed glaucon ii ic limestone (Floridum
to Altonense Sub zones); the spec imen present ed in 13 co mes fro m uncondenscd marly mudsto ne iPerinfiatum Subzo ne);
H igh-T atric Series, southe rn Poland .
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PLATE 5

PI. 5

1-4. Scaphamites passendorferi WIEDMANN et MARcINowsKI, all from Wielka Rowien ; 0 - lateral, b - ventral , and
c - frontal views ; 1 - IGPUW/WR. 96 - holotype , x 2; 2 - IGPUW/WR2.90a, x 2 ;3 - IGPUW/WR2.92a,
x 2 ; 4 - IGPUW/WR3.93b, x 4.

5. Puzosia mayoriana mayoriana (d'ORBIGNY), IGPUW/MLw. 13, Mala Lqka , x 0.6.
6. Puzosia quenstedti communis SPATH, IGPUW/BW. 6, Biala Woda, x I.
7. Puzosia quenstedti quenstedt i (PARONA et BONARElLl), IGPUW/BW. 7, Biala Wod a , x I.

All specimens are from the stratigraphically cond ensed glauconitic limestone iFloridum to Alt onense Subzones) in High­
Tatric Series, southern Poland .
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PLATE 10

PI. l a

1. Hoplites (Hoplites) dentatus robustus SPATH, IGPUW/RM.A SO.
2. Hoplites (Hoplites) vectensis SPATH, IGPUWjRM.A 52.
Both specimens are from the lower part of the phosphati c bed , Middl eAlbian , Annopol-on-Vistula , central Poland,

x 0.95.
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PLAT E 11

PI. 11

I . Hoplites (Oto!zoplites) normanniae D ESTOMBES et al. , IGPUWjR M.A 54, quartzitic sandsto ne, Eodentatus Subzone,
x 0.9.

2. Hoplites (Oto!zoplites) normanniae DESTOMBES et al. , IGPUWjRM.A 55 (specimen with partly preserved body chamber),
quartzitic sandstone , Eodentatus Subzone, x 0.9.

3. Hoplites (Hoplites) baylei SPATH , IGPUWjRM.A 56, lower part of the phos phatic bed , Middle Albian , x 1.70.
All specimens are from Ann opol-on- Vistula, cent ral Poland.
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PLATE 12

n. 11

1. Anahoplites planus planus (MANTELL), IGPUW/RM.Ch 14 (macroconch) .
2. Anahoplites planus planus (MANTELL), IGPUW/RM .Ch 30 (macroconch).
Both specimens are from the Auritus Subzone, Mt. Chelmowa, central Poland, x 0.9; arrow indicates the beginning
of the body chamber.
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PLATE 13

PI. 13

1. Anahoplites planu s planus (MANTELL), IGPUWjRM.Ch 31 (macroco nch) , Auritus Subzone , Mt. Chelmowa , cent ral
Poland , x I ; arrow indicates the beginn ing of the bod y chamber.
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PLATE 14

PI. 14

I. Anahoplites planus inflatu s SPATH, IGPUW!RM.Ch 28, Auritus Subzone , Mt..Chelmowa, central Poland, x 0.9 ,
arrow indicates the beginning of the body chamber.
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PLATE 15

I . Anahoplites planus inflatus SPATH, IGPUW/RM.Ch 29 ; arrow indicates the beg inning of the body cham ber .
2. Hamites (Plesiohomitcsi afT. multicostatu s BROWN , IGPUW/RM. Ch 50 (lateral view of the body chamber).
Bath specimens are from the Auritus Subzone, Mt. Chelmowa , centra l Poland , x 0.9.

PI. IS
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PLATE 16

n. l~

I. Anahoplites planus fitt oni (d'ARCHlAC), IGPUW/RM.Ch 37.
2. Anahoplites planus compressus SPATH, IGPUW/RM.Ch 32.
Both specimens are from the Auritus Subzone, Mt. Chelmowa, central Poland, x 0.9 ; arrow indicates the beginning
of the body chamber.
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PLATE 17

I. Anahoplites aff. pictet i SPATH , IGPUW!RM.Ch 38, Au ritus Subzone, Mt. Chelmowa , centra l Poland , x I.

PI . 17 -
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PLATE 18

1;'1. 18

I. Callihoplites patella SPATH, IGPUWjRM.Ch 8 (the phragmoc onc and ?part of the bod y chamb er of macroconch)
2- 3. Callihoplites patella SPATH, IGPUWjRM.Ch 4 (the phragmocone of macroconch) ; 3 - inner whorl cast of the

specimen presented in 2.
4. Anahopli tes aft'. asiaticus GLASUNOVA , IGPUWjRM.Ch 13.
5. Callihoplites auritu s (SOWERBV), IGPUWjRM.Ch 3 (casts of the inner whorls) .

All specimens are from the Auritus Subzone, Mt. Chelmowa, central Poland , x 0.9.
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PLATE 19

1'1. /9

1. Ca/lihoplites pat ella SPATH, IGPUW/RM.Ch 2 (macroconch) , Au ritus Subzone , Mt. Chelmowa, central Poland.
x 0.85 ; arrow indicates the beginning of the bod y chamber.
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PLATE 20

I. Callihoplites pott ernensis SPATH, IGPUW/RM.Ch 16 (part of the phragm ocone and the bod y chamber) ; arrow shows
the partly preserved ventral lappe t.

2. Callihoplites pott ernensis SPATH, IGPUW/RM.Ch 10 (phragmocone),
3. Callihoplites patella SPATH , IGPUW/RM.Ch 5 (pa rt of the ph ragmocon e and the body cha mber of microconch

= C. strigosus crista/ us, morph otype).
All specimens are from the Aur itus Sub zone , Mt. Chelmowa , centra l Polan d , x 0.95.
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PLATE 21

PI. u

I . Callihoplit es potternensis SPATH, IGPUW/RM .Ch 9.
2. Callihoplites auritus (SOWERBY), fG pUW/RM .Ch 7.
Both specimens are from the Auritus Subzone, Mt. Chehn owa , central Poland , x 0.9 ; arrow indicates the beginning
of the body chamber.
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PLATE 22

PI. 22

I. Mortoniceras (Mortoniceras) inflatum (SOWERBY), IGPUW/RM.Ch 41 (macroconch), x 0.75.
2. Anahoplites planus sulcatus SPATH , IGPUW/RM.Ch 39, x 0.9.
Both specimens are from the Auritus Subzone, Mt. Chclmowa, cent ra l Poland ; arrow indicates the beginn ing of the
body chamber.
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PLATE 23

PI, 2$

I. Mortoniceras (Mortoniceras) inflatum (So\YERBY), IG PUW/RM .Ch 56 (cast of macroconch), x 0.30.
2. Callihoplites pat ella SPATH, IG PUW/RM.Ch 24 (macroco nch), x 0.9 .
Both specimens are from the Auritus Subzone, Mt. Chelmowa, cen tral Poland ; arrow indicates the beginning of the
bod y chamber.
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PLAT E 24

I. Callihoplites catillus (SOWERBV), IGPUWjRM.Ch 19 (body cham ber) .
2. Mortoniceras (Mo rtonicerasi cf. gracilis (HMS), IGPUWjRM.Ch 49.
Both specimens are from the Auritus Subzone, Mt. Chelmowa, central Poland , x 0.9.

n. ?4
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PLATE 25

_ PI. 25

I. Mortoniceras (Mortoniceras) infiatum (SOWERBY), IGPUWjRM.Ch 40 (macroconch) ; on the bod y chamber, two
apertural rostra are present with arrow showing the first , rudimentary ro strum ; x 0.30.

2. Hamites (Plesiohamites ) multicostatus BROWN, IGPUWjRM.Ch 51, x 0.9 ; a - lateral , and b - ventral view.
Both specimens are from ' the Auritus Subzone, Mt. Chclmowa , central Poland.
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