
Annales Societatis Geologorum Poloniae (2009), vol. 79: 27–39.

CEPHA LO POD FAUNA AND STRA TIGRA PHY
OF THE AD NET TYPE RED DE POS ITS OF THE KRÍŽNA UNIT

IN THE WEST ERN TA TRA MOUN TAINS, PO LAND

Rysz ard MYC ZYÑSKI1 & Re nata JACH2

1 In sti tute of Geo logi cal Sci ences, Pol ish Acad emy of Sci ences, Twarda 51/55, 00- 818 Warszawa, Po land,
e- mail: rmyc zyns@wp.pl

2 In sti tute of Geo logi cal Sci ences, Jagiel lo nian Uni ver sity, Ole an dry 2a, 30- 063 Kraków, Po land,
e- mail: re nata.jach@uj.edu.pl

Myc zyñski, R. & Jach, R., 2009. Cepha lo pod fauna and stra tigra phy of the Ad net type red de pos its of the Krížna unit 
in the West ern Ta tra Moun tains, Po land. An nales So cie ta tis Ge olo go rum Po lo niae, 79: 27–39.

Ab stract: The Lower Ju ras sic Ad net type red lime stones and marl stones (Kliny Lime stone Mem ber, Hu ciska
Lime stone For ma tion) of the Krížna unit in the Ta tra Moun tains com prise cepha lo pod fauna rep re sented by
am mon ites, be lem nites and rarely by nau ti loids. Am mon ites be long to the fami lies Phy lo cera ti dae, Lyto cera ti dae,
Hil do cera ti dae and Dac tylio cera ti dae and in di cate Early Toar cian Ser pen ti num Zone, Mid dle Toar cian Bi frons
Zone (most proba bly Sub le vi soni and Bi frons Sub zones) and Late Toar cian Pseu do ra diosa Zone. Hence, the age
of Ad net type de pos its may be es ti mated as Early Toar cian–Late Toar cian. Rela tively mod er ate di ver sity of
am mon ite as sem blage is no ticed. Am mon ites and nau ti loids are pre served mainly as in ter nal moulds, only some
speci mens dis play pre served cal ci fied shells. Part of this mac ro fauna has resedi mented char ac ter. Stud ied
am mon ite as sem blage is closely re lated to that of the Medi ter ra nean Prov ince.
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IN TRO DUC TION

The ammonites and nautiloids de scribed here de rived
from the Lower Ju ras sic red lime stones and marlstones of
the Krížna unit in the West ern Tatra Moun tains. Stud ied red 
de pos its are tra di tion ally com pared to the Adnet lime stones
due to the fa cies type and age cov er ing the span of Early Ju -
ras sic, there fore in this pa per they will be called as Adnet
type de pos its. How ever, such de pos its are also ranked
among Ammonitico Rosso type de pos its, since this name is
widely used to de scribe red nod u lar car bon ate fa cies of Ju -
ras sic age (cf. Wieczorek, 1983; Tucker & Wright, 1990;
Martire, 1996; Böhm et al., 1999). This fa cies es pe cially
wide spread in the Med i ter ra nean realm is known to con tain
rich ammonite as sem blages.

The de scribed Adnet type de pos its rep re sent one of a
few lev els within Ju ras sic suc ces sion of the Krížna unit in
the West ern Tatra Moun tains, which con tain biostratigra-
phically im por tant fauna. Macrofauna from these de pos its
has been the sub ject of re search by nu mer ous au thors (e.g.,
Zejszner, 1852; Uhlig, 1897; Myczyñski & Lefeld, 2003).
On the ba sis of these find ings, Adnet type de pos its were as -
signed for long time as Mid dle Toarcian. None the less, the
pub lished data on ammonites con tain scarce in for ma tion
con cern ing pre cise lo ca tion of the spec i mens in the sec tions. 

Re cently, sev eral sec tions through these de pos its were in -
ves ti gated in de tail; how ever, cephalopod fauna within the
sec tions were found al most ex clu sively at the Huciañski
Klin lo cal ity. The main rea son for this phe nom e non is the
in suf fi cient state of the other out crops.

The main pur pose of this study is to pres ent pre vi ously
un de scribed am mon ite col lec tions from the Hu ciañski Klin
and Czer wona Ska³ka sec tions which are clas sic lo cali ties
of the Krížna unit in the West ern Ta tra Moun tains. Moreo -
ver, this pa per de scribes the am mon ite and nau ti loid as sem -
blage within Ad net type de pos its from the tapho nomic point 
of view and dis cuses the age of host de pos its, im prov ing the 
knowl edge of Ju ras sic bi os tra tigra phy in the Ta tra Moun -
tains.

GEO LOG I CAL SET TING

The stud ied Ad net type red de pos its crop out in the Pol -
ish part of the West ern Ta tra Moun tains. These de pos its be -
long to the Krížna unit, which in the West ern Ta tra Moun -
tains is rep re sented by a large slab called the Bo brow iec unit 
(Fig. 1; Bac, 1971). This unit com prises Lower Tri as sic
through Lower Cre ta ceous de pos its.



The Adnet type de pos its form the lower part of the
Kliny Lime stone Mem ber be long ing to Hu ciska Lime stone
For ma tion (Le feld et al., 1985). The mem ber is 7 m thick in
the stra to type sec tion at the Hu ciañski Klin crest, north- east
of the Polana Hu ciska alp in the Cho cho³owska Val ley in
the West ern Ta tra Moun tains (Figs 2, 3; Le feld et al., 1985). 
De pos its of this mem ber have been re garded as Mid dle
Toar cian–Aalenian in age (Le feld et al., 1985; Myc zyñski
& Le feld, 2003). The Adnet type de pos its, rep re sented by
lime stones and marl stones, are up to 4 m thick and be long to 
the lower part of the Kliny Lime stone Mem ber (Le feld et
al., 1985). These de pos its over lie cri noi dal lime stones
(D³uga En crin ite Mem ber) and lo cally, at Hu ciañski Klin
crest, Mn-bear ing de pos its (Banie Ore Bed; Le feld et al.,
1985; Jach & Dudek, 2005). The age of cri noi dal lime stones 
is es ti mated as Early Toar cian on the ba sis of their lo ca tion
in the sec tion and che mostra tigraphic data (Kra jewski et al., 
2001). The Adnet type de pos its are cov ered by Bosi tra
lime stones, up to 3 m thick. These lime stones be long to the
up per part of the Kliny Lime stone Mem ber (Le feld et al.,
1985). Their age is not pre cisely de ter mined due to the lack
of di ag nos tic fos sils; how ever, this fa cies in the Krížna unit
is es ti mated as Aalenian–Early Batho nian in age (Bujnov-
ský & Polák, 1979; Jach, 2007). The Bosi tra lime stones are
cov ered by nodu lar lime stones and ra dio larites of Up per
Batho nian–Lower Kim me ridgian age (Polák et al., 1998).

Dur ing Early Ju ras sic time the Krížna Ba sin was dis in -
te grated into sev eral lo cal bas ins and struc tural el e va tions.
Adnet type lime stones and marlstones were formed mainly
at el e vated parts of the ba sin. These de pos its are partly nod -
u lar (Fig. 2). Gradziñski et al. (2004) dis tin guished six
microfacies within these de pos its: crinoidal-ostracod pack-
stone, crinoidal packstone, crinoidal wackestone, marly

mudstone, Bositra packstone and Bositra-crinoidal pack-
stone. These de pos its dis play fin ning-up ward trend which is 
ac com pa nied by up ward in creas ing abun dance of mi cro-
bor ings. Struc tures such as stromatolites and ferruginous
mi cro bial-foraminiferal macrooncoids, be ing the most
unique fea ture of these de pos its, are abun dant in the up per
part of the sec tion (Gradziñski et al., 2004). These fea tures
are typ i cal of con densed de pos its (cf. Jenkyns, 1971).

PRE VI OUS WORK

Adnet type de pos its of the Krížna unit be came fa mous
mainly be cause of the iron ores, ex ploited in the 19th cen -
tury. Zejszner (1852) was the first who de scribed fauna
from sev eral lo cal i ties of the Adnet type de pos its in the
West ern Tatra Moun tains. He listed sev eral ammonite spe -
cies from the Czerwona Ska³ka sec tion. They are as fol lows: 
Ammonites walcoti (Sowerby) (=Hildoceras bifrons (Bru-
guiÀre); Uhlig, 1897), A. serpentinus Schlotheim, A. buck-
landii (Sowerby), A. fimbriatus (Sowerby), A. heterophyllus 
numismalis (Quenstedt), and Nau ti lus arratus (Schlotheim). 
How ever, de ter mi na tion and lo cal iza tion of Ammonites
bucklandii (Sowerby) was later ques tioned by Soko³owski
(1925). Uhlig (1897) noted Harpoceras ra di ans (Reinecke)
from the same out crop. More over Soko³owski (1925) re -
ported from there: Hildoceras bifrons (BruguiÀre), H. lae-
visoni (Simpson), Coeloceras com mune (Sowerby), Lyto-
ceras aff. francisci (Oppel) and bel em nite Passaloteuthis
paxillosus tripartitus (Schlotheim). From the Œwiñska Tur-
nia sec tion Zejszner (1852) men tioned Ammonites cape-
llinus (Schlotheim) and A. variabilis (d’Orbigny). From the
some lo cal ity Soko³owski (1925) no ticed Lioceras sp. and
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Fig. 1. Geo log i cal sketch map of Pol ish part of the West ern Tatra Moun tains (af ter Bac-Moszaszwili et al. 1979, sim pli fied) show ing
lo ca tion of the Huciañski Klin and Czerwona Ska³ka sec tions



Hildoceras saemanni Dumortier. On the ba sis of those find -
ings, he es ti mated the age of Adnet type de pos its as low er -
most Up per Li assic. Uhlig (1897) listed from the Huciañski
Klin sec tion the fol low ing taxa: Ammonites lilli Hauer, A.
bifrons (BruguiÀre), A. ser pen tines (Reinecke), A. fimbria-
tus (Sowerby), A. variabilis (d’Orbigny), A. tatricus
(Pusch) and Nau ti lus semistriatus (d’Orbigny). Un for tu -
nately, de tailed lo ca tion of the above listed ammonites
within sec tions be came un known. More over, it is dif fi cult
to es ti mate qual ity of these de ter mi na tions. It seems to be

nec es sary to re vise the 19th cen tury di ag no sis of ammonites
as sem bled by Zejszner (1852) and Uhlig (1897), as well as
ammonites as sem bled later by Siemiradzki (1923).

The lat est de scrip tion of ammonites of the Adnet type
red lime stones and marlstones was given by Myczyñski and
Lefeld (2003). They de scribed ammonites col lected by the
sec ond au thor and by Soko³owski (1925) and re ported sev -
eral forms be long ing to Phyloceratidae, Lytoceratidae and
Hil- doceratidae fam i lies. From the Huciañski Klin sec tion
they de scribed the fol low ing spec i mens: Calliphylloceras
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Fig. 2. Lithostratigraphic log of the Lower-Mid dle Ju ras sic de pos its of the Krížna unit and chronostratigraphic in ter pre ta tion (af ter
Lefeld et al., 1985; left); lithological sec tion of the cephalopod-bear ing de pos its at the Huciañski Klin crest (af ter Gradziñski et al., 2004;
right)



nilssoni (Hébert), Cenoceras aff. striatum (Sowerby), Pa-
chylytoceras sp. gr. P. wrighti Buckman, ad di tion ally Har-
poceras serpentinum (Schlotheim) from the Œwiñska Turnia 
sec tion and Cenoceras sp., Phylloceras cf. baconicum
Prinz, Lytoceras fimbriatum (Sowerby) and Catulloceras
dumortieri (ThiolliÀre) from Czerwona Ska³ka at the Przy-
s³op Miêtusi. More over, from the Holica sec tion (East ern
Tatra Moun tains), where Adnet type de pos its also crop out,
fol low ing spec i mens were de scribed: Calliphylloceras
nilssoni (Hébert), Calliphylloceras sp. gr. C. supraliasicum
(Pom- peckj), Lytoceras cf. cor nu co pia (Young et Bird),
Pachy- lytoceras sp. gr. P. wrighti Buckman.

MA TE RIAL AND METH ODS

The stud ied macrofauna as sem blage in cludes 22 spec i -
mens. The de scribed ammonites de rived from two lo cal i -
ties, that is Huciañski Klin and Czerwona Ska³ka at the
Przys³op Miêtusi pass (Fig. 2). Gen er ally, due to ex ploi ta -
tion of Mn-bear ing de pos its and ferruginous macrooncoids
in the 19th cen tury the Adnet type de pos its are rel a tively
well ex posed, how ever, the col laps ing of adits caused that
the sec tions are not com plete. Macrofauna within these de -
pos its has been mainly found in the small rock cliffs lo cated
in the vi cin ity of the adits at the Huciañski Klin crest and the 
Czerwona Ska³ka. Adits nu mer a tion at the Huciañski Klin
lo cal ity pre sented in this pa per is af ter Jach (2002). Other
sec tions of the Adnet type de pos its can be re garded as ref er -
ence sec tions (e.g., sec tions at Œwiñska Turnia, Poœrednia
Kopka and Grzeœ in the D³uga Val ley).

Mac ro fauna from the Hu ciañski Klin sec tion were col -
lected by the sec ond author (R.J.). This col lec tion is kept in
the Geo logi cal Mu seum of the In sti tute of Geo logi cal Sci -
ences, Jagiel lo nian Uni ver sity (col lec tion number 201P).
The ma jor part of this ma te rial was col lected di rectly from
the out crop and hence the fos sils have pre cise lo ca tion in the 
sec tion (Fig. 2). The stra tigraphic po si tion of the sam ples is
shown in Fig. 2. Only mi nor part of speci mens from this
col lec tion comes from the de bris. The sec ond col lec tion de -
scribed here con tains speci mens as sem bled at the Czer wona 
Ska³ka sec tion by an anony mous col lec tor. This col lec tion
is housed in the Geo logi cal Mu seum of the In sti tute of Geo -
logi cal Sci ences, Pol ish Acad emy of Sci ences in Kraków
(col lec tion number ZNG PAN B- I- 74). Speci mens from this 
col lec tion are not ac com pa nied by pre cise lo ca tion in the
sec tion.

Clas si fi ca tion of the am mon ites is based on the pa pers
by Arkell (1950) and Arkell et al. (1957). The syn on ymy
list for par ticu lar spe cies in cludes ref er ence to the fig ured
type speci mens and to more re cent pa pers which pres ent a
wider list of ref er ences.

The fol low ing meas ure ments are used in the de scrip tion 
of am mon ites: D – maxi mum di ame ter, Wh – whorl height,
Wb – whorl width; U – um bili cal di ame ter, Wh/D – whorl
height/shell di ame ter, U/D – um bili cal di ame ter/shell di -
ame ter, Wb/Wh – whorl width/whorl height.

RE SULTS

Sys tem atic de scrip tion of cephalopod fauna

Class CEPHALOPODA Cuvier 1798
Sub class NAUTILOIDEA Agassiz 1847
Fam ily NAUTILIDAE d’Orbigny 1840

Ge nus Cenoceras Hyatt 1883
Type spe cies Nau ti lus orbigny Prinz 1906

Cenoceras (Cenoceras) sp. cf. striatum (Sowerby 1817)
(Fig. 4A, B)

1956. Cenoceras stra tus (Sowerby): Kümmel, p. 362, pl. 3, figs 1,
2

1964. Cenoceras stra tum (Sowerby): Rakús, p. 95, pl. 16, figs 1, 2

Ma te rial: Two com pressed frag ments of whorl (201P/RJ5; Wb –
40 mm; ZNG PAN B-I-74/RJ14; Wh – 13 mm; Wb – 50 mm).
De scrip tion and re marks: Two ven trally com pressed frag ments
of the last whorl (Wb – 40 mm and 50 mm). Ven tral side rounded.
Su ture line is weakly vis i ble, as not very di ver si fied but have si -
nuses lobes (7 on the half whorl). Our spec i mens show sim i lar ity
in whorl shape and the char ac ter of su ture line to Cenoceras
striatum (Sowerby), il lus trated and de scribed by Kümmel (1956,
p. 362, pl. 3, figs 1, 2) and the spec i men from the Pliensbachian
(Jamesoni Zone) of Rovne pod Krížnou (VeÓka Fatra, Slo vak Re -
pub lic), de picted by Rakús (1964, p. 95, pl. XVI, figs 1, 2). Poor
pres er va tion of the spec i mens does not per mit iden ti fi ca tion with
the Sowerby’s spe cies with out res er va tion.
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Fig. 3. Field view of the Huciañski Klin lo cal ity. Sec tion of the
Adnet type de pos its vis i ble in the en trance to the adit no. 7



Oc cur rence: Our spec i mens were found in Adnet type de pos its at
the Huciañski Klin sec tion (spec i men 201P/RJ5, adit no. 7, po si -
tion in sec tion see Fig. 2) and Czerwona Ska³ka (spec i men ZNG
PAN B-I-74/RJ14), Krížna unit, West ern Tatra Moun tains. Ceno-
ceras striatum (Sowerby) is well known from Li assic de pos its of
Eu rope (Rakús, 1964).

Or der AMMONOIDEA Zittel 1884
Suborder PHYLLOCERATINA Arkell 1950

Super fam ily PHYLLOCERATINAE Zittel 1884
Fam ily PHYLLOCERATIDAE Zittel 1884

Ge nus Phylloceras Suess 1865
Type spe cies Ammonites heterophyllus Sowerby 1819

Phylloceras ex gr. heterophyllum (Sowerby 1819)
(Fig. 4C)

1819. Ammonites heterophyllus Sowerby: p. 119, pl. 266
1976. Phylloceras (Phylloceras) heterophyllum (Sowerby):

Schlegelmilch, p. 25, pl. 1, figs 1, 2
1998. Phylloceras heterophyllum (Sowerby): Rulleau, p. 21, pl. 1,

figs 1-3; pl. 2, fig. 3; text-fig. 5-1

Ma te rial: One frag ment of whorl ZNG PAN B-I-74/RJ28, Wh –
88 mm.
De scrip tion and re marks: One frag ment of whorl with high-oval
whorl sec tion, weakly con vex sides and nar row rounded ven tral
side. Max i mal shell width is at half of the whorl height. No con -
stric tions. These fea tures are sim i lar to the ammonites pre sented
by the au thors cited in the syn on ymy list. Poorly pre served su ture
line is sim i lar to the su ture pre sented by Neumayr (1871, p. 12, fig. 
1). In com plete pres er va tion of the spec i men makes it im pos si ble to 
iden tify it un ques tion ably.
Oc cur rence: Czerwona Ska³ka, Krížna unit, West ern Tatra
Mountains. Phylloceras heterophyllum (Sowerby) is known from
the Serpentinum Zone to Bifrons Subzone (see Rulleau, 1998).

Suborder LYTOCERATINA Hyatt 1889
Superfamily LYTOCERATACEAE Neumayr 1875

Fam ily LYTOCERATIDAE Neumayr 1875
Subfamily LYTOCERATINAE Neumayr 1875

Ge nus Lytoceras Suess 1865
Type spe cies Ammonites fimbriatus Sowerby 1817

Lytoceras cf. cor nu co pia (Young et Bird 1822)
(Fig. 4D–G)

1968. Lytoceras cor nu co pia (Young et Bird): Pinna, p. 6, pl. 1, fig. 
20; text-fig. 2.n.t., fig. 1

1976. Lytoceras cor nu co pia (Young et Bird): Schlegelmilch, p.
29, pl. 2, fig. 4

1998. Lytoceras cor nu co pia (Young et Bird): Rulleau, p. 38

Ma te rial: Three in com plete spec i mens (201P/RJ1; 201P/RJ3;
201P/RJ7) and one frag ment of whorl (201P/RJ4), pre served as in -
ter nal mould.
Di men sions:

Measure-
ments

Specimen

D
(mm)

Wh
(mm)

Wb
(mm)

U
(mm)

Wh/D
(%)

Wb/D
(%)

Wb/Wh
(%)

U/D
(%)

201P/RJ1 80 30 27 31 37 34 90 39

201P/RJ3 112 44 32 44 39 29 94 39

201P/RJ4 35

201P/RJ7 118 47 ?35 51 39 29 ?74 43

De scrip tion and re marks: The spec i mens are mid dle-sized with

oblit er ated sculp ture. Whorls grow quickly. Whorl sec tion is oval,
slightly broader than higher. Ven tral side slightly flat tened and
rounded. Whorl side is nar row and con vex. Thicker megastriae oc -
cur cy cli cally. Shell sur face un even, with de pres sions and el e va -
tions, most prob a bly rem nants of pri mary mor phol ogy. In whorl
sec tion, gen eral shape and di men sions of the spec i mens are sim i lar 
to the ammonites il lus trated by Géczy (1967, p. 72, pl. 19, fig. 1;
pl. 64, fig. 26) as Lytoceras cf. cor nu co pia (Young et Bird), to
those of Schlegelmilch (1976, p. 29, fig. 4) de scribed as Lytoceras
cor nu co pia (Young et Bird), as well as those de scribed by Rulleau
(1998, p. 39, figs 1-3; pl. 10, figs 1-3; pl. 11, figs 1-3; text-fig. 6
(3-5)) as Lytoceras cor nu co pia (Young et Bird). Due to poor state
of pres er va tion, the stud ied spec i mens have been clas si fied to this
spe cies with res er va tion.
Oc cur rence: The spec i mens have been found in the de bris and in
the sec tion of the Adnet type de pos its at the Huciañski Klin sec tion 
(spec i mens 201P/RJ1 – RJ4, adit no. 7, po si tion in the sec tion see
Fig. 2; spec i men 201P/RJ7, adit no. 5, col lected in de bris), Krížna
unit, West ern Tatra Moun tains. The spe cies Lytoceras cor nu co pia
(Young et Bird), to which our spec i men has been clas si fied, is
known mainly from the Bifrons Zone of Eu rope (see Rulleau,
1998, p. 39).

Lytoceras cf. L. verpillierense Rulleau 1998
(Fig. 4H, I)

1998. Lytoceras verpillierense Rulleau: Rulleau, p. 42, pl. 12, figs
4-6; pl. 35, figs 5-6; text-fig. 6-2

Ma te rial: two frag ments of whorl (201P/RJ10; Wh – 51 mm; Wb
– 33 mm; ZNG PAN B-I-74/RJ13, Wh – 50 mm).
De scrip tion and re marks: Whorl sec tion is highly oval. Whorl
side is slightly con vex. Ven tral side is rounded. Weakly marked
con stric tion is vis i ble on whorl side. The su ture line is poorly pre -
served. In com plete ness of the spec i men makes its ex act de ter mi -
na tion im pos si ble. In its trans verse sec tion, and with the pres ence
of con stric tion, it seems to stand close to Lytoceras verpillierense
Rulleau (see Rulleau, 1998).
Oc cur rence: Spec i men 201P/RJ10 was found at the Huciañski
Klin sec tion (adit no. 7, col lected in de bris) and spec i men ZNG
PAN B-I-74/RJ13 at the Czerwona Ska³ka, Krížna unit, West ern
Tatra Moun tains. The spe cies Lytoceras verpillierense Rulleau is
known from the Bifrons Zone of France (Rulleau, 1998).

Superfamily EODEROCERATACEAE Arkell 1950
Fam ily DACTYLIOCERATIDAE Hyatt 1867

Subfamily DACTYLIOCERATINAE Hyatt 1867
Ge nus Nodicoeloceras Buckman 1926

Type spe cies Ammonites crassoides Simpson 1855

Nodicoeloceras cf. crassoides (Simpson 1855)
(Fig. 5A)

1963. Nodicoeloceras cf. crassoides (Simpson): Zanzzuchi, p.
117, pl. 14, figs 8, 8a

1976. Nodicoeloceras cf. crassoides (Simpson):Schlegelmilch, p. 
78, pl. 39, fig. 4

Ma te rial: One in com plete spec i men (ZNG PAN B-I-74/RJ18;
Wh = 17 mm).
De scrip tion and re marks: Shell serpenticone, with elipsoidal
cross sec tion of the whorl. Whorl side con vex. Ven tral side
rounded, slightly flat tened. Um bil i cal mar gin rounded. Um bil i cal
wall in clined. Um bi li cus mod er ately wide and deep. Or na men ta -
tion con sists of the mod er ately ro bust, slightly back ward in clined,
sim ple, pri mary ribs bi fur cated on the ventro-lat eral mar gin. Sec -
ond ary bi fur cate ribs are slightly weaker then the pri mary ones.

CEPHALOPOD FAUNA, TATRA MOUN TAINS 31



Small tu ber cles oc cur in the bi fur ca tion point. The shape of the
shell and or na men ta tion of spec i men is very sim i lar to the spe cies
Nodicoeloceras crassoides (Simpson), which was de scribed and
il lus trated by Zanzzuchi (1963) and Schlegelmilch (1976). How -
ever, the in com plete pres er va tion of it makes un ques tion able de -
ter mi na tion to this spe cies im pos si ble.
Oc cur rence: Czerwona Ska³ka sec tion, Krížna unit, West ern
Tatra Moun tains. Spe cies Nodicoeloceras crassoides (Simpson) is 
known from the Exaratum Zone (ac tual Serpentinum Zone) of
Eng land (Schlegelmilch, 1976).

Superfamily HILDOCERATACEAE Hyatt 1867
Fam ily HILDOCERATIDAE Hyatt 1867

Subfamily PHYMATOCERATINAE Hyatt 1867
Ge nus Phymatoceras Hyatt 1867

Type spe cies Phymatoceras robustum Hyatt 1867 =
Ammonites tirolensis Dumortier 1874

Phymatoceras cf. robustum Hyatt 1867
(Fig. 5B)

1957. Phymatoceras robustum Hyatt: Arkell, p. L265, fig. 302
1966. Phymatoceras robustum Hyatt: Géczy, p. 16, pl. 1, fig. 2; pl. 

37, fig. 1
1968. Phymatoceras robustum Hyatt: Pelosio, p. 156, pl. 21, fig. 1

a-c
1975. Phymatoceras robustum Hyatt: Gabilly,1975, p. 45, pl. 1,

figs 6-8, 12 = Phymatoceras cf. robustum Hyatt

Ma te rial: One spec i men (201P/RJ19).
Di men sions:

Measure-
ments

Specimen

D
(mm)

Wh
(mm)

Wb
(mm)

U
(mm)

Wh/D
(%)

Wb/D
(%)

Wb/Wh
(%)

U/D
(%)

201P/RJ19 ?110 30 – 55 ?27 – – ?50

De scrip tion and re marks: Shell evolute with slowly grow ing
whorls. It has a subtrapezoidal cross sec tion. Whorl side is slightly
con vex. Ven tral side wide, slightly flat tened and rounded with
keel. Um bil i cal mar gin rounded. Um bil i cal wall al most ver ti cal.
Um bi li cus wide and shal low. Or na men ta tion con sists of the retro-
verse, sim ple and united ribs (about 10 on the 1/4 of the whorl).
The points of the ribs un ion are marked by pres ence of mas sive tu -
ber cles pro jected on the um bil i cal mar gin. Deep con stric tion is
pres ent. Shape and or na men ta tion of the spec i men well re spond to
the char ac ter is tic fea tures of the spe cies Phymatoceras robustum
Hyatt (see Arkell, 1957; Géczy, 1966; Pelosio, 1968 and Ga-
billy,1975) but in com plete pres er va tion of spec i men does not per -
mit ad mit tedly to re fer it to Hyatt’s spe cies.
Oc cur rence: Spec i men 201P/RJ19 was col lected in de bris at the
Huciañski Klin sec tion, Krížna unit, West ern Tatra Moun tains.
Spe cies is known from the Bifrons Zone of NW Eu rope and Med i -
ter ra nean area (Gabilly, 1975; Elmi et al., 1997).

Superfamily HILDOCERATACEAE Hyatt 1967
Fam ily HILDOCERATIDAE Hyatt 1867

Subfamily HARPOCERATINAE Neumayr 1875
Ge nus Cleviceras Howarth 1992

Type spe cies Ammonites exaratum Young & Bird 1828

Cleviceras elegans (Sowerby 1815)
(Fig. 5C)

1815. Ammonites elegans Sowerby: p. 213, pl. 94
1976. Harpoceras elegans (Sowerby): Schlegelmilch, p. 87, pl.

45, fig. 6
1992. Cleviceras elegans (Sowerby): Howarth, p. 100, pl. 12, figs

6-19; pl. 13, fig. 3; pl. 14, figs 1-17; pl. 15, figs 1, 2; text-figs
16, 18D, 19D, 21, 22

Ma te rial: One spec i men (ZNG PAN B-I-74/RJ17).
Di men sions:

Measure-
ments

Specimen

D
(mm)

Wh
(mm)

Wb
(mm)

U
(mm)

Wh/D
(%)

Wb/D
(%)

Wb/Wh
(%)

U/D
(%)

ZNG PAN
B-I-74/
RJ17

55 29 9 10 52 16 31 18

De scrip tion: Spec i men is in vo lute, small-sized microconch (D =
about 60 mm) with com pressed whorl sec tion, higher whorls, slop -
ing um bil i cal walls and small um bi li cus. Ven tral side nar row with
keel. Or na men ta tion pre served only on the body-cham ber which
con sists of the weak falcoid ribs. Su ture line is poorly pre served.
Re marks: Gen eral shape of the spec i men and its char ac ter is tics
such as di men sions, slop ing um bil i cal walls, nar row um bi li cus,
and weak or na men ta tion well jus tify clas si fi ca tion of it to Cle-
viceras elegans (Sowerby). The de scribed spec i men cor re sponds
well to the de scrip tions and il lus tra tions of this spe cies shown in
the pa pers given in the syn on ymy list.
Oc cur rence: Czerwona Ska³ka sec tion, Krížna unit, West ern
Tatra Moun tains. Spe cies Cleviceras elegans (Sowerby) is known
from the Falciferum Subzone (Serpentinum Zone) of Eng land,
Ger many and Swit zer land (Howarth, 1992).

Ge nus Harpoceras Waagen, 1869
Type spe cies Ammonites falcifer Sowerby 1820

Harpoceras ex gr. falciferum (J. Sowerby 1820)
(Fig. 5D–F)

1820. Ammonites falcifer Sowerby: p. 99, pl. 254, fig. 2
1885. Harpoceras lythensis gigas Quenstedt: p. 353, pl. 43, figs

10, 11
1976. Harpoceras falciferum (Sowerby): Schlegelmilch, p. 86, pl. 

45, fig. 4
1992.  Harpoceras falciferum (Sowerby): Howarth, p. 119, pl. 18,

fig. 3; pl. 19, figs 2-4; pl. 20, figs 1-11; text-figs 18F, 19B,
27-34 (with given syn on ymy list)

Ma te rial: Three frag ments of whorl (ZNG PAN B-I-74/RJ24, Wh 
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Fig. 4. A – Cenoceras sp. cf. striatum (Sowerby, 1817). Huciañski Klin sec tion, adit no. 7, spec i men 201P/RJ5; B – Cenoceras sp. cf.
striatum (Sowerby, 1817); lat eral and ven tral view of the spec i men. Czerwona Ska³ka, spec i men ZNG PAN B-I-74/RJ14; C – Phylloceras
ex gr. heterophyllum (Sowerby, 1817). Czerwona Ska³ka, spec i men ZNG PAN B-I-74/RJ28; D, E – Lytoceras cf. cor nu co pia (Young et
Bird, 1822). Huciañski Klin sec tion, adit no. 7, spec i mens 201P/RJ1 and 201P/RJ3; F – Lytoceras cf. cor nu co pia (Young et Bird, 1822).
Huciañski Klin, adit no. 5, spec i men 201P/RJ7; G – Lytoceras cf. cor nu co pia (Young et Bird, 1822). Huciañski Klin, adit no. 7, spec i men
201P/RJ4; H – Lytoceras sp. cf. L. verpillierense Rulleau, 1998. Czerwona Ska³ka, spec i men ZNG PAN B-I-74/RJ13; I – Lytoceras sp. cf. 
L. verpillierense Rulleau, 1998. Huciañski Klin, adit no. 7, spec i men 201P/RJ10
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– 48 mm; ZNG PAN B-I-74/RJ26, Wh – 41 mm; ZNG PAN
B-I-74/RJ27, Wh – 40 mm).
De scrip tion and re marks: Three frag ments of whorl with flat -
tened trans verse sec tion and weakly con vex sides. Ribs wavy and
dense, ro bust on the ventro-lat eral part of the whorl. Char ac ter of
or na men ta tion agrees well with that of Harpoceras falciferum
(Sowerby) as given in the pa pers cited in the syn on ymy list.
Oc cur rence: The spec i mens come from Czerwona Ska³ka sec -
tion, Krížna unit, West ern Tatra Moun tains. The spe cies Harpo-
ceras falciferum (Sowerby) is known from the Falciferum Sub-
zone of Serpentinum Zone and Bifrons Zone of Great Brit ain,
France, Lux em bourg, Ger many, Swit zer land, Greece, Cau ca sus,
NE Si be ria and New Zea land (Howarth, 1992).

Subfamily HILDOCERATINAE Hyatt 1867
Ge nus Hildoceras Hyatt 1867

Type spe cies Ammonites bifrons BruguiÀre 1789

Hildoceras sublevisoni Fucini 1919
(Fig. 5G–O; Fig. 6)

1972. Hildoceras sublevisoni (Fucini): Guex, pl. VI, fig. 2
1976. Hildoceras (Hildoceras) sublevisoni Fucini: Schlegel-

milch, p. 85, pl. 43, fig. 6
1990. Hildoceras sublevisoni (Fucini): Goy et Mar ti nez, p. 23, pl.

2, fig. 1
2002. Hildoceras sublevisoni Fucini: Neige et Rouget, p. 772, figs

4 C-E; 8 D-F

Ma te rial: Four spec i mens pre served as in ter nal moulds (201P/
RJ6; 201P/RJ8; 201P/RJ9; ZNG PAN B-I-74/RJ20) and three
frag ments of the whorl (ZNG PAN B-I-74/RJ11, Wh – 23; ZNG
PAN B-I-74/RJ12, Wh – 24 mm; ZNG PAN B-I-74/RJ16).
Di men sions:

Measurements
Specimen

D
(mm)

Wh
(mm)

Wb
(mm)

U
(mm)

Wh/D
(%)

Wb/D
(%)

Wb/Wh
(%)

U/D
(%)

201P/RJ6 125 36 24 69 28 19 66 55

201P/RJ8 65 24 16 23 36 24 66 35

201P/RJ9 50 21 ?15 – 42 30 ?71 –

ZNG PAN
B-I-74/RJ20

38 16 12 14 42 31 75 36

De scrip tion: Small-sized, evolute spec i mens, with subquadrate
whorl sec tion and broad tricarinate-bisulcate venter. Um bil i cal
mar gin is rounded. Um bil i cal wall in clined, al most ver ti cal. Um bi -
li cus is wide (201P/RJ6) and mod er ately wide (only in 201P/RJ8
spec i men; in 201P/RJ9 um bi li cus is cov ered). Dor sal area smooth
and not very con spic u ous. Spi ral groove on the side of the whorl
not pres ent. Ro bust or na men ta tion, sim i lar to that of Hildoceras
bifrons is rep re sented by mod er ately dense, strongly back ward ar -
cu ate ribs on the outer two-thirds of the whorl.

Re marks: The ammonites de scribed here as spe cies Hildoceras
sublevisoni Fucini,1919 are also sim i lar to the spe cies Hildoceras
bifrons (BruguiÀre) but dif fer from it in the lack of spi ral groove
on the whorl side. Our spec i mens in di cate also sim i lar ity to the
spe cies Hildoceras lusitanicum Meister but dif fer by more re duced 
dor sal smooth area.
Oc cur rence: The spec i mens were found at the Huciañski Klin
sec tion in the adits no. 7 and no. 4 (spec i mens 201P/RJ6 and
201P/RJ8, adit no. 7, po si tion in the sec tion see Fig. 2; spec i men
201P/RJ9, adit no. 4, col lected in de bris). Spec i mens ZNG PAN
B-I-74/RJ11, ZNG PAN B-I-74/RJ12 and ZNG PAN B-I-74/RJ20
were col lected at the Czerwona Ska³ka sec tion, Krížna unit, West -
ern Tatra Moun tains. The spe cies Hildoceras sublevisoni Fucini is
known from the Lower Toarcian (Sublevisoni Subzone of the
Bifrons Zone; Goy & Mar ti nez, 1990; Elmi et al., 1997).

Cephalopod fauna state of pres er va tion

Macrofauna of the Adnet type de pos its at the Huciañski 
Klin sec tion oc curs in two well de fined lev els. Ammonites
are ac com pa nied by other nektonic fauna re mains, such as
nautiloids, bel em nites and fish teeth (Gradziñski et al.,
2004). The lower cephalopod-bear ing level oc curs in the
mid dle part of the sec tion built of partly nod u lar red lime -
stones al ter nated with marlstones (Fig. 2). Ammonites and
nauti- loids oc cur as com plete cal car e ous concretionary in -
ter nal moulds of light-red col our with vis i ble su ture line;
however, they were frag mented while have been col lected.
Their state of pres er va tion is poor or mod er ately good, de -
spite the fact that no signs of re work ing, abra sion or round -
ness have been ob served. Macrofauna is hor i zon tally ori -
ented, mainly with no ev i dence of com pac tion. In ter nal sed -
i ment of moulds is dif fer ent in tex ture from the sed i men tary
ma trix. Moulds are com posed of mudstones with rare frag -
ments of Bositra shells and echinoderms, whereas ma trix is
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Fig. 6. Whorl sec tions of Hildoceras sublevisoni Fucini, 1919;
spec i men 201P/RJ6

Fig. 5. A – Nodicoeloceras cf. crassoides (Simpson, 1855). Czerwona Ska³ka, spec i men ZNG PAN B-I-74/RJ18; B – Phymatoceras
cf. robustum Hyatt, 1867. Huciañski Klin, adit no. 5, spec i men 201P/RJ19; C – Cleviceras elegans (Sowerby, 1815). Czerwona Ska³ka,
spec i men ZNG PAN B-I-74/RJ17; D-F – Harpoceras ex gr. falciferum (Sowerby, 1820). Czerwona Ska³ka, spec i mens ZNG PAN
B-I-74/RJ24, ZNG PAN B-I-74/26 and ZNG PAN B-I-74/27; G – Hildoceras sublevisoni Fucini, 1919; Czerwona Ska³ka, spec i men ZNG 
PAN B-I-74/RJ16; H, I – Hildoceras sublevisoni Fucini, 1919; lat eral (H) and ven tral (I) view of the spec i men. Huciañski Klin, adit no. 7,
spec i men 201P/RJ6; J – Hildoceras sublevisoni Fucini, 1919; Huciañski Klin, adit no. 7, spec i men 201P/RJ8; K, L – Hildoceras
sublevisoni Fucini, 1919; lat eral (K) and ven tral (L) view of the spec i men. Huciañski Klin, adit no. 4, spec i men 201P/RJ9; M–O –
Hildoceras sublevisoni Fucini, 1919; Czerwona Ska³ka, spec i mens ZNG PAN B-I-74/RJ20, ZNG PAN B-I-74/RJ11 and ZNG PAN
B-I-74/RJ12



rep re sented by Bositra packstones. The boundary between
moulds and matrix is sharp.

The up per cephalopod-bear ing level oc curs in the up -
per most part of the Adnet type de posit sec tion. This level
has the char ac ter of con densed bed. Its sur face is ac cen tu -
ated by ac cu mu la tion of ferruginous mi cro bial-forami-
niferal macrooncoids and frag mented in ter nal moulds of
ammonites, lo cally cov ered by stromatolites or thin Fe
crusts. It was no ticed that ammonite frag ments of ten formed 
nu clei of macrooncoids (cf. Zejszner, 1852). Ammonite
fauna from this level is far less di verse than from the lower
level, be cause it is rep re sented al most ex clu sively by Lyto-
ceras sp. In ter nal moulds of phragmocones are dom i nant
fos sils. The state of pres er va tion of ammonites is rel a tively
poor. Ac cu mu lated el e ments are usu ally frag mented, but
bear no signs of round ing. Some of spec i mens have pre -
served cal ci fied shells, es pe cially those en crusted by mi cro -
bial stromatolite (Fig. 7). In ter nal sed i ment fill ing moulds
dif fers slightly from host de pos its. It is com posed of wacke- 
stones with abun dant ju ve nile ammonites, rare Bositra
shells and frag mented echinoderm spines, while wacke-
stone type host de posit con tains echinoderms and bivalve
shell fragments, juvenile ammonites and foraminifers.

DIS CUS SION

Taphonomy

A few metres thick Adnet type de pos its of the Krížna
unit in the West ern Tatra Moun tains in clude mod er ately di -
verse cephalopod fauna. Pres er va tion of spec i mens from the 
lower cephalopod-bear ing level as concretionary in ter nal
moulds filled with mudstone en closed by Bositra pack-
stones proves early lithification pro cesses (Fig. 2). In ter nal
moulds bear ing no signs of round ing or abra sion in di cate
that they were not in flu enced by re work ing. Only host sed i -
ment was af fected by win now ing. This pro cess is also ev i -
denced by ac cu mu la tion of Bositra shells in the host de posit 

(cf. Jach, 2007). Prob a bly larger spec i mens such as ammo-
nites were not in flu enced by weak cur rents while ly ing on
the seafloor. This level does not show clearly vis i ble fea -
tures of con den sa tion; how ever, Bositra packstone type sed -
i ment is in dic a tive of low rate of sed i men ta tion and a low-
en ergy set ting (Jach, 2007).

The up per cephalopod-bear ing level, which has the
char ac ter of con densed bed, con tains mainly Lytoceras sp.
Gen er ally, ammonite fauna of this level shows a very high
pro por tion of in com plete phragmocones (Fig. 7). Frag men -
ta tion of the shells ev i dences their re work ing. This pro cess
was prob a bly re lated to resedimentation (i.e., dis place ment
on the sea bot tom be fore their burial) than reelaboration
(i.e., ex hu ma tion and dis place ment be fore their fi nal burial;
ter mi nol ogy af ter Fernández-López, 2007). Ammonite frag -
ments show no traces of round ness, which ev i dences that
tur bu lence near wa ter/sed i ment sur face was rel a tively low
(cf. Fernández-López, 2007). Aragonitic shells of some
spec i mens were not dis solved ex clu sively in the case of that
encrustated by a stromatolite (cf. Jenkyns, 1971; Pallini et
al., 2003–2004).

Adnet type de pos its of the Krížna unit are in ter preted as 
laid down in pe lagic con di tions dur ing grad ual deep en ing of 
the ba sin. This is proved by ver ti cal trends de scribed within
the sec tion (Gradziñski et al., 2004). As de pos its of the up -
per part of the sec tion, with dis con ti nu ity sur faces with
ammonites and macrooncoids, de vel oped in the el e vated
parts of the ba sin, prob a bly in a perched subbasin, there fore
ammonites of this level must have been resedimented only
in situ (cf. Pallini et al., 2003–2004). They were bro ken and
re worked dur ing long-last ing sed i men tary break. Un com -
pacted ammonite shells tes tify early lithification of their in -
ter nal sed i ment, whereas low sed i men ta tion rate is proved
by ferruginous macrooncoids and stromatolites, Fe crusts,
fine-grained sediment removal and macrofauna concen-
tration.

Re marks on stra tig ra phy

The fauna in ques tion oc curs in two lev els, but only
lower one has strati graphic im por tance. Nev er the less, scar -
city of biostratigraphic data within Ju ras sic de pos its of the
Krížna unit causes that new data are of spe cial im por tance.
How ever, the lack of stratigraphically di ag nos tic fos sils
hin dered pre cise age de ter mi na tion of un der- and over ly ing
de pos its; Bositra lime stones are as cribed to the Aalenian–
Lower Bathonian since they are cov ered by Up per Batho-
nian–Lower Kimmeridgian radiolarites (Polák et al., 1998;
Jach, 2007).

The de scribed ammonite as sem blage of the Adnet type
de pos its in cludes spe cies be long ing to the fam i lies: Phylo-
ceratidae, Lytoceratidae, Hildoceratidae and Dactylioce-
ratidae. Some of the de scribed spec i mens from the Adnet
type de pos its have not been yet re ported from the Krížna se -
quence, for ex am ple Cleviceras elegans (Sowerby). Re -
corded ammonite as so ci a tion from lower cephalopod-bear -
ing level shows abun dant spec i mens cor re spond ing to the
up per Lower Toarcian Serpentinum Zone and lower Mid dle 
Toarcian Bifrons Zones. The Serpentinum Zone may be re -
cog nised by oc cur rence of Harpoceras serpentinum (Schlo- 
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Fig. 7. Lytoceras sp. moulds (1) and shells (2) partly cov ered
with stromatolites. Huciañski Klin sec tion



theim), Phylloceras ex gr. heterophyllum (Sowerby), Cle-
viceras elegans (Sowerby), Harpoceras falciferum (So-
werby) and Nodicoeloceras cf. crassoides Simpson (see
also Myczyñski & Lefeld, 2003; cf. Elmi et al., 1997). Mid -
dle Toarcian Sublevisoni Subzone of the Bifrons Zone is
char ac ter ized by the oc cur rence of Hildoceras sublevisoni
Fucini and Harpoceras falciferum (Sowerby). The Bifrons
Subzone (Lusitanicum, Apertum and Bifrons ho ri zons) is
rec og nized on the ba sis of Phylloceras ex gr. heterophyllum
(Sowerby), Phymatoceras cf. robustum Hyatt, Lytoceras cf. 
cornucopiae (Young et Bird) and Hildoceras bifrons
(BruguiÀre) (see also Zejszner, 1952; Soko³owski, 1925;
Myczyñski & Lefeld, 2003). Other age in di ca tors de scribed
by pre vi ous au thors are Harpoceras serpentinum (Schlot-
heim) and Hildoceras bifrons (BruguiÀre) (Zejszner, 1852;
Myczyñski & Lefeld, 2003).

The Adnet type de pos its in the whole Krížna Ba sin
have strongly diachronic lower bound ary (Mišík & Rakús,
1964). The re cord of be gin ning of their sed i men ta tion is no -
ticed from Lotharingian, based on the oc cur rence of Aste-
roceras obtusum (Sowerby), Echioceras raricostatum (Zie- 
ten), Oxynticeras oxynotum (Quenstedt), to the Mid dle
Toarcian based on Hildoceras bifrons (BruguiÀre) as it was
ev i denced in the pa pers by Rakús (1964) and Mišík and
Rakús (1964). The Hildoceras sublevisoni Fucini from the
Adnet type de pos its in the Huciañski Klin sec tion de rive
from the mid dle part of the sec tion, that is from the lower
cephalopod-bear ing level, and it cor re sponds in age to the
Mid dle Toarcian Sublevisoni Subzone of the Bifrons Zone.
How ever, Lower Toarcian Serpentinum Zone could be rec -
og nized on the ba sis of ammonites de rived form de bris.
There fore the lower age range may be es ti mated as Lower
Toarcian Serpentinum Zone.

Dumortieria cf. levesquei (Orbigny) and Catulloceras
aff. dumortieri (ThiolliÀre), which in di cate Late Toarcian,
ev i denced the youn gest Adnet type de pos its known from
the Krížna unit (Rakús, 1964; Bujnovský & Polák, 1979).
Sim i larly, Late Toarcian age of these de pos its in the West -
ern Tatra Moun tains was proved by the oc cur rence of
Catulloceras cf. dumortieri from the Czerwona Ska³ka sec -
tion (Myczyñski & Lefeld, 2003). How ever, the lo ca tion of
this ammonite in the sec tion is not known. These data make
it pos si ble to es ti mate the up per age range of the Adnet type
de pos its as Late Toarcian (Levesquei Subzone of the Pseu-
doradiosa Zone; Elmi et al., 1997). How ever, one can not
ex clude their youn ger age, since the stratigraphically im por -
tant fauna is not known from the up per most part of these de -
pos its. This part com prises dis con ti nu ity sur faces, point ing
to its or i gin in the con di tion of low sed i men ta tion rate.
More over, over ly ing Bositra lime stones, do not con tain di -
ag nos tic fauna fos sils ei ther.

The Toarcian was a pe riod when long last ing provincio- 
nalism be tween the North-West ern Eu rope and Med i ter ra -
nean Do mains re ally ex isted. The only ex cep tions were the
Mid dle Toarcian Bifrons Zone and Up per Toarcian Aalensis
Zone pe ri ods. The Mid dle Toarcian Bifrons Zone is a mo -
ment of uni fi ca tion of ammonite as sem blages in the North-
West ern Eu rope and Med i ter ra nean Do mains (Elmi et al.,
1997). The Krížna Ba sin was an in te grate part of the Tethys
Ocean which was con nected with the epicontinental sea of

the North-West ern Eu rope. Fluc tu a tion of these con nec -
tions dur ing Toarcian caused that the in flu ence of North-
West ern Eu rope ammonite taxa is ob served in Late Toar-
cian sed i ments in the Krížna Ba sin (Rakús, 1964). In spite
of the fact that Mid dle Toarcian Bifrons Zone is a pe riod of
ammonite fauna uni fi ca tion within the North-West ern Eu -
rope and Med i ter ra nean Do mains, the stud ied ammonite
fauna rep re sents tax o nomic com po si tion typ i cal of the Me-
diterranean Prov ince (cf. Géczy & Szente, 2006 and ref er -
ences cited herein).

CON CLU SIONS

Two cephalopod-bear ing lev els were rec og nized within 
the Adnet type red de pos its of the Krížna unit in the West -
ern Tatra Moun tains. The Serpentinum Zone of the Early
Toarcian were iden ti fied only on the ba sis of ammonite as -
sem blage col lected from the de bris. The Mid dle Toarcian
Sublevisoni and Bifrons Subzones of Bifrons Zone were
rec og nized on the ba sis of ammonites de rived from the
lower cephalopod-bear ing level in the Huciañski Klin sec -
tions. The up per age range of Adnet type de pos its rep re -
sents the Late Toarcian (prob a bly Levesquei Subzone of the
Pseudoradiosa Zone) due to oc cur rence of char ac ter is tic
taxa men tioned by pre vi ous au thors. There fore, the Adnet
type de pos its of the Krížna unit in the West ern Tatra Moun -
tains rep re sents Serpentinum Zone of the Early Toarcian –
Pseudoradiosa Zone of the Late Toarcian.

Ammonites and nautiloids are pre served as in ter nal
moulds or resedimented in ter nal moulds rarely with relicts
of shells. The lat ter are re lated to low sed i men ta tion rate due 
to de po si tion at the el e vated parts of the Krížna Ba sin. The
de ter mined ammonite as sem blage is closely re lated to fauna 
of the Med i ter ra nean Domain.
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