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Abstract: A revision of a major part of the old collections of Upper Devonian goniatites from the Holy Cross Mts.,

collected by J. Czarnocki, H. Makowski and M. Ró¿kowska, is presented. Described and illustrated are 26 species

and subspecies belonging to 20 genera and subgenera and 9 families. Studied and illustrated for the first time are

35 suture lines and 15 growth lines. Conodonts, mostly collected from the parent rocks of the studied goniatites,

allow for a more precise correlation of these goniatites with standard ammonoid and conodont zonations. The

museum collections studied incude specimens mostly of all standard Upper Frasnian through Famennian ammo-

noid zonations, but the precise zonal boundaries could not be established. Goniatite assemblages from the P³ucki

and Janczyce sections correspond to the linguiformis and Upper crepida conodont zones, respectively. Moreover,

four conodont zones have been distinguished in the £agów (Dule) section: Upper crepida/rhomboidea, Lower

marginifera, Lower/Upper marginifera and trachytera zones. This last zone has been recognised here for the first

time.
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INTRODUCTION

Cephalopods, especially ammonites, are a group of fos-

sils of orthostratigraphic value, from upper Palaeozoic to

the top of Mesozoic. Fundamental papers on Devonian

goniatites from Poland were published at the end of the 19
th

and the beginning of the 20
th

centuries (Gürich, 1896, 1903;

Dybczyñski, 1913; Sobolew, 1912, 1914). Most later re-

gional stratigraphic papers include lists of Devonian gonia-

tites without their palaeontological characteristics. The few

modern studies include the papers by Lewowicki (1959),

Gunia (1968), Makowski (1962, 1971, 1991), and Dzik

(2002).

Three collections that include goniatites from the Holy

Cross Mountains are stored in the PGI Geological Museum,

Warsaw for more than half of a century. The oldest and the

most numerous is that registered as “Clymeniae of the Holy

Cross Mts. area”, collected by J. Czarnocki, coming from

years 1905–1950 and registered under number 284.II. Of

the 822 numbered specimens (items), 766 were identified,

most as belonging to the order Clymeniida, and 98 items –

to the order Goniatitida. The goniatite collections come

from the following localities: £agów, Ga³êzice (Ostrówka,

Besówka and Stokówka hills), Kowala and the now extinct

“Sieklucki’s brickyard”.

The second collection in size, assembled by J. Czar-

nocki, H. Makowski and M. Ró¿kowska (acquisition year –

1949), consists of 129 specimens – representatives of orders

Agoniatitida and Goniatitida. The collection is registered as

“Stratigraphical Devonian material from Janczyce near

Opatów – Cephalopod fauna from Cheiloceras Beds” and it

includes also specimens of Frasnian age from locality

P³ucki near £agów. All specimens classified by H.

Makowski; collection number 175.II.

The third and smallest collection, catalogued in 1949

under number 176.II, contains goniatites from the “Clyme-

nia Beds” at £agów (Dule), and was assembled by H.

Makowski and J. Czarnocki; the specimens were identified

by H. Makowski. Names of species from the discussed col-

lections were published in Catalogue of Fossils (Pajchlowa,

1972) and in the Catalogue of Geolgical Collections PGI

(Zwierz, 1974). The fauna from these collections was listed



by Czar nocki in his stra tigraphi cal pa pers (1928, 1948),
and, with out crop de scrip tions, in his post hu mous mono -
graph of Cly me niae (Czar nocki, 1989). H. Makowski pres -
ents de scrip tions of a few spe cies, in clud ing two new ones,
in his pa pers on di mor phism (Makowski, 1962, 1991) and
on gonia tites from P³ucki (Makowski, 1971). Woroncowa-
 Marcinowska (2003a) veri fied these at tri bu tions for the
Atlas ska mienia³oœci – De won.

Pa lae on to logi cal and stra tigra phical study of the gonia -
tites from the men tioned col lec tions as well as co- occuring
cono donts for more pre cise lo ca tion of these speci mens
within well known Up per De vo nian strata of the Holy Cross 
Moun tains, it is a main pur pose of pres ent pa per.

METH ODS

The unique ness of the col lec tion con sists not only in the 
number of speci mens but also in the fact that some ex po -
sures from which they were col lected do not ex ist any more
(e.g. the Siek lucki’s brick yard), are hardly ac ces si ble (£a-
gów-Dule – in tense de vel op ment), or were ex ploited by fos -
sil hunt ers (Janc zyce). A sig nifi cant draw back in this work
was the lack of pre cise lo ca tion of the stud ied speci mens in
sec tions. Cono donts were sepa rated from host sedi ments of
the stud ied gonia tites, for pre cise de ter mi na tion of their
stra tigraphi cal po si tion. Small sam ples (50–200 g) of the
gonia tite host rocks were dis solved in for mic acid at PGI
Geo logi cal Prepa ra tion Labo ra tory to ob tain cono donts.
Cono dont de ter mi na tions and fre quen cies are shown in ta -
bles, sepa rately for each out crop.

The gonia tite study in cludes syn on ymy, de tailed de -
scrip tions of the taxa, tak ing into ac count su ture lines and
growth lines, and a de tailed pho to graphic docu men ta tion of
the fauna, made at PGI Pho to graphic Labo ra tory.

The meth ods used al lowed for the first pres en ta tion of
an in te grated gonia tite/conodont bi os tra tigra phy of the
Frasn ian and Fa men nian strata of the Holy Cross Moun -
tains.

STATE OF KNOWL EDGE ON UP PER
DE VO NIAN GONIA TITES

OF THE HOLY CROSS MOUN TAINS

 De vo nian gonia tites (here un der stood jointly as rep re -
sen ta tives of the or ders Ago nia ti tida and Gonia ti tida) oc cur
in Po land mainly in the Holy Cross Moun tains and in the
Sude tes, while in di vid ual finds are known from the Cra co -
vian – Sile sian area, Ra dom – Lublin area and Pom era nia.
The great est taxo nomi cal di ver sity is pres ent among the
gonia tites from the Holy Cross Moun tains. They are mostly
found in car bon ate (platy and nodu lar lime stones) and sili ci -
clas tic (marly shales) de pos its of basi nal fa cies. Gonia tites
are mostly ac com pa nied by brachio pods, thin- shelled bi -
valves, tri lo bites, cono donts and other fauna.

Frasn ian gonia tites are known in the Holy Cross Moun -
tains from three ho ri zons and they be long mainly to or der
Ago nia ti tida. The Lower Frasn ian gonia tite as sem blage col -
lected by J. Malec (Racki et al., 1985) from the up per part of 

the Szyd³ówek Beds and iden ti fied by J. Dzik (2002) in -
cluded: Koe nenites la mel lo sus (G. et F. Sand berger), Acan -
tho cly me nia ge nun dewa (Clarke), Lin gua tor noceras com -
pres sum (Clarke) and Epi tor noceras mithra coi des (Frech).
Cono donts de scribed from these beds in di cate the up per
part of the Lower asym met ri cus Zone (Racki, 1985), which
cor re sponds to the tran si tans Zone of cono dont zo na tion
(Racki & Bultynck, 1993). A gonia tite as sem blage of simi -
lar age was de scribed by Koœciel niakowska (1967) from the 
Trzci anka and Wzdó³ sec tions in the £ysogóry re gion. This
as sem blage in cludes: Man ti co ceras cor da tum (G. et F.
Sand berger), M. ador fense We de kind, Pon ticeras pru -
miense (Stein in ger), Crick ites ex spec ta tus We de kind, Tor -
noceras (T.) sim plex (v. Buch), T. (T.) fre chi We de kind, T.
(Aula tor noceras) pau cis tria tum (Ar chiac et Ver neuil) and
T. au savense au savense (Steini ger). These spe cies may in -
di cate the Ig Gonia tite Zone in the pres ent author’s opin ion.
De ter mi na tions of the same spe cies by Dzik (2002) al low us 
to sug gest that this as sem blage is re lated to the Lower
Frasn ian as sem blage from Kos tom³oty.

In Up per Frasn ian, re lated gonia tite as sem blages are
found in two cono dont zones: rhe nana and lin gui formis
(Wol ska, 1967; Szulc zewski, 1971). The best known gonia -
tite as sem blage from the rhe nana Zone was de scribed by
many authors from the so called “beds with Man ti co ceras
in tu mes cens” (= Cepha lo po den Schich ten, = In tu mes cens
Kalk) of the Kadziel nia sec tion at Kielce (Gürich, 1896,
1901; So bo lew, 1912; Czar nocki, 1989). This as sem blage
in cludes: Man ti co ceras in tu mes cens (Bey rich), M. cal cu li -
forme (Bey rich), Be lo ceras mul ti lo ba tum (Bey rich) [= B.
sag it tarium (G. et F. Sand berger)]. Gonia tites with Man ti -
co ceras also be long to the lin gui formis Zone. They have
been de scribed from many sec tions in the Holy Cross
Moun tains (P³ucki near £agów – Makowski, 1962, 1971;
Dzik, 2002, Woroncowa- Marcinowska, 2002, 2003b;
Kowala – Racki & Bali ñski, 1998; Dzik, 2002; Wie trznia –
Dzik, 2002) and the Cra cow – Sile sia area (Dó³ £¹tczany
and Dó³ ¯arnówczany sec tions – Gürich, 1903; Ja rosz,
1926; Bali ñski, 1979; Nark iewicz & Racki, 1984).

The most re cent pa pers on Frasn ian gonia tites from the
Holy Cross Moun tains are re lated to the re vi sion of the
fauna from the P³ucki sec tion in the Kell was ser ho ri zon.
The gonia tite as sem blage is there richer then ear lier de -
scribed. The as sem blage in cludes (Woroncowa- Marci-
nowska, 2002, 2003b): Man ti co ceras lamed (G. et F. Sand -
berger), M. drever manni We de kind, Crick ites holzapfeli
(We de kind), Lin gua tor noceras aff. clau sum (Glenis ter) and 
Phoe nix ites fre chi (We de kind), be long ing to the Up per
Kell was ser ho ri zon. The pres ent author sug gested also that
M. in tu mes cens (Bey rich) and M. am mon (Key ser ling) are
not a di mor phic pair, as was sug gested by Makowski
(1962). Dzik (2002) has dis tin guished two gonia tite zones
in the same sec tion, cor re spond ing to the Lower and Up per
Kell was ser ho ri zon, re spec tively. The lower as sem blage in -
cludes: M. in tu mes cens (Bey rich), M. lamed (G. et F. Sand -
berger), Lin gua tor noceras sp. and Aula tor noceras cf. auris
(Quenstedt), and the up per: A. vari co sum, Man ti co ceras
drever manni, M. ador fense (We de kind). Lin gua tor noceras
sp., Aula tor noceras bel gicum (Ma tern) and Crick ites
holzapfeli (We de kind). How ever, Dzik’s opin ion was based 
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on ob ser va tion in two dif fer ent out crops. In my opin ion
both the cepha lo pod lime stone ho ri zons at P³ucki cer tainly
rep re sent only one ho ri zon, which cor re sponds to the Ger -
man Up per Kell was serkalk ho ri zon. It seems that the dif fer -
ent po si tion of these out crops is caused by the fault.

The Fa men nian gonia tites are more di ver si fied taxo -
nomi cally than the Frasn ian forms be long ing mainly to the
gen era from or der Gonia ti tida. Their mono graphic study,
ini ti ated by Gürich (1896), who first de scribed and il lus -
trated new spe cies in the Holy Cross Moun tains, were con -
tin ued by So bo lew (1911, 1912, 1914) and Dybczyñski
(1913). The D. So bo lew’s works, based on speci mens col -
lected in the vi cini ties of £agów and Kielce, in volve 60 new 
spe cies and sub spe cies of gen era Cheilo ceras, Di mero ceras
and Spo ra do ceras. This ma te rial pro vided base for elabo ra -
tion of a new sys te mat ics and a phy logeny (So bo lew, 1914), 
which, how ever, has never been ac cepted at the ge nus level
as not com ply ing to the rules of the In ter na tional Code of
Zoo logi cal No men cla ture, though most spe cies have been
com monly ac cepted. Dybczyñski (1913) col lected in Kielce 
(Siek lucki’s brick yard), “a to tal of 452 speci mens in 27 va -
rie ties and spe cies, 12 gen era and 3 fami lies”, among which
he de scribed and il lus trated two new gen era (Pro tor noceras
and Polonoceras) and 15 new spe cies. It should be stressed
here that most spe cies de scribed by D. So bo lew and T.
Dybczyñski have been rec og nized in lower Fa men nian sec -
tions in other parts of Europe and North Af rica.

Makowski (1962, 1991), in his pa pers on di mor phism
pres ents de scrip tions of two new forms: T. fre chi par vum
Makowski and T. suba cu tum Makowski, be sides the ear lier
known Cheilo ceras sub par ti tum (Mün ster), “Ch.” glo bo -
sum (Mün ster), Tor noceras fre chi We de kind, T. sublen ti -
forme (So bo lew).

Fa men nian gonia tites from the north ern part of the Holy 
Cross Moun tains are also men tioned by Koœciel niakowska
(1962, 1967), who lists spe cies of gen era Cheilo cers and
Tor noceras. Gonia tites of the Holy Cross Moun tains were
also men tioned and quoted in the pa pers by Sam son owicz

(1934), Pajchlowa (1962), Ró¿kowska (1969), Szulc zewski 
(1971), Nark iewicz & Olkowicz- Paprocka (1983), ¯akowa
et al. (1983) – the gonia tites in the last pa per men tioned
were iden ti fied by H. Makowski and J. Dzik.

A marked part of the Fa men nian gonia tite spe cies listed
in the pa pers men tioned above have been re vised by for eign
work ers (Bo go slovsky, 1969, 1971; House, 1970; Becker,
1993). House (1970), bas ing on ma te rial from the H.
Makowski’s col lec tion, dis tin guished a new ge nus Tor nia
with neo type T. mirabile (Dybczyñski) which he con sid ered 
as a pre cur sor of cly men ids. House (1970), af ter study ing
the col lec tions of D. So bo lew and T. Dybczyñski and his
own col lec tion from the area of Kielce (Siek lucki’s brick -
yard), pre sented a sug ges tion on the age of this fauna, plac -
ing it within the Spo ra do ceras pom peckji – Pse do cly me nia
sand bergeri zones.

DIS TRI BU TION OF CONO DONTS
IN PAR TICU LAR SEC TIONS

AND STRA TIGRAPHIC PO SI TION
OF THE IN VES TI GATED GONIA TITES

 The stud ied col lec tions come from the Up per De vo nian 
of the Holy Cross Moun tains (Fig. 1): the east ern part – sec -
tions at P³ucki, £agów, Janc zyce and the west ern part – sec -
tions at Ga³êzice (Os trówka and Besówka hills), Kow ala
and Kielce (Kadziel nia and Siek lucki’s brick yard). The de -
scrip tions of the Fa men nian sec tions are based on Czar -
nocki (1989), and those of the Frasn ian and Fa men nian sec -
tions near £agów and Janc zyce – on the pa pers by Wol ska
(1967) and Makowski (1971, 1991). Re gional dis tri bu tion
of the De vo nian fa cies in the Holy Cross Moun tains is pre -
sented in Szulc zewski (1995).

Cono donts have been iso lated from both, the host rocks
of the speci mens hold in the stud ied col lec tions and from
sam ples col lected in the out crops. The ob tained data, com -
bined with the pub lished data (Wol ska, 1967; Szulc zewski,
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Fig. 1. A. Gen eral map of Po land with lo ca tion of the Holy Cross Moun tains. B. Oc cur rence of gonia tites in the Holy Cross Moun tains: 
1 – lower Pa laeo zoic rocks, 2 – De vo nian rocks, 3 – lo cali ties where gonia tites were col lected (af ter Czar nocki, 1989)
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1971; Szulc zewski et al., 1996; Dzik, 2002; Racki et al.,
2002) pro vided base for pre cise lo ca tion of the re vised
gonia tites within the goniatite- bearing strata.

P³ucki sec tion

The sec tion is lo cated at P³ucki, at the junc tion of the
Z³ota Woda and £agowica streams. Frasn ian strata ex posed
there are dark- grey bi tu mi nous lime stones with gonia tites
(Fig. 2). My study of the cono dont as sem blage iso lated
from the gonia tite speci mens stored in the col lec tions from
this sec tion (Fig. 2) al lowed to dis tin guish the lin gui formis
Zone (Ta ble 1, Figs 3, 4, 5A–H), which cor re sponds to the
cepha lo pod Id Zone of the We de kind’s (1913) scheme. The
cono dont as sem blage from the rock sam ples in the col lec -
tion and the as sem blage from the ex po sure at P³ucki (Tab.
2; Figs 2, 5I–L, 6) in di cate that the re vised gonia tites (col -
lec tion 175.II.) have been col lected by Makowski from the
lower part of layer 4 and pos si bly from layer 3 (Fig. 2). The
most com mon among cono donts in this part of the sec tion
are: Pal ma tole pis subrecta, P. bo garten sis, P. rhe nana, P.
lin gui formis, P. hassi, P. tri an gu laris, Polyg nathus kre -
stownik ovi, P. webbi, P. brevi lami nus, P. im parilis, An cy -
rodella cur vata, An cy roi des asym met ri cus, Icrio dus al ter -
na tus al ter na tus, I. al ter na tus helmsi.

Gonia tites from the men tioned lay ers be long mostly to
fami lies Gephuro cera ti dae and Tor nocera ti dae: Man ti co -
ceras lamed (G. et F. Sand berger) – in col lec tion M. am mon
(Key ser ling), speci mens 175.II.42, 43, 46; M. drever manni
We de kind – in col lec tion M. acu ti lo ba tum Bo go slovsky,
speci mens 175.II.38–40; M. in tu mes cens (Bey rich), speci -

men 175.II.51; Ar cho ceras vari co sum Drever mann – in col -
lec tion Man ti co ceras bick ense (We de kind), speci mens
175.II.48–50; Crick ites neverovi (Bo go slovsky) – in col lec -
tion Man ti co ceras neverovi Bo go slovsky, speci men
175.II.52; Cr. holzapheli We de kind – in col lec tion Man ti -
co ceras am mon (Key ser ling), speci mens 175.II.33, 45, IG -
PUW 003393; Phoe nix ites fre chi (We de kind) – in col lec -
tion Tor noceras sim plex (v. Buch) and new de ter mi nated by 
my self Lin gua tor noceras aff. clau sum (Glenis ter), speci -
men 175.II.42. The goniatite- bearing layer may be cor re -
lated with the cephalopod- tentaculite co quina in the sec tion
Janc zyce 1 (Ma tyja & Nark iewicz, 1995), cor re spond ing to
the Up per Kell was ser ho ri zon and Crick ites Zone.

Re sid uum left af ter dis so lu tion of most sam ples from
these lay ers in cluded ten tacu lites, spic ules of si li ceous
sponges, fish scales, gonia tite pro to conchs and a large
number of leios ferids (Leio sphe ridia) (Fig. 8I, K–R), these
are es pe cially nu mer ous in sam ples 20 and 15b (Fig. 2).
Simi lar leios ferids from this sec tion were de scribed by
Filip iak (2002).

The cono dont as sem blages in the lower part of the sec -
tion con sist mostly of Frasn ian spe cies with rare (2 speci -
mens) Pal ma tole pis tri an gu laris. This taxon in creases in
fre quency higher in the sec tion (sam ple 13, Fig. 2), where
speci mens of ge nus Icrio dus also be come more nu mer ous.
The first Fa men nian cono donts P. deli ca tula and forms af -
fine to P. sub per lo bata (Fig. 7A–I) have been found in sam -
ple 14 (Fig. 2) and they in di cate the Fa men nian Lower tri -
an gu laris Zone.

On the other hand, among pal ma tole pids in sam ple 13
pre domi nate P. tri an gu laris of both mor pho types and a
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Ta ble 1

Dis tri bu tion of the Frasn ian cono donts in sam ples from the Mu seum col lec tion (175.II.); P³ucki sec tion (j – ju ve nile
forms)

Conodont zones linguiformis

Sample 175.II.42 175.II.46 175.II.48 175.II.49 175.II.50 175.II.51 175.II.52 175.II.125

Palmatolepis bogartensis (Stauffer) 5 1

P. gigas gigas Miller et Youngquist 2 1

P. linguiformis  Müller    3

P.  nasuta Müller 1 6+5 j

P. rhenana rhenana Bischoff 1 1

P. rotunda  Ziegler et Sandberg 1+1 j 4

P. subrecta   Miller et Youngquist 76+50  j 18 12+21 j 10+34 j 14+16 j 10+11 j 2

P. triangularis Sannemann morph. 1 1

Polygnathus brevilaminus Branson et Mehl 12

P. imparilis Klapper et Lane 2 1

P. krestovnikovi Ovnatanova 42 18 17+20 j

Polygnathus sp. 1

P. webbi  Stauffer 7 9 2 5 3

Icriodus alternatus alternatus Branson et Mehl 29 16 19 7 6 27 7

Icriodus alternatus helmsi  Sandberg et Dreesen 3 9 2 5 1

Ancyrodella curvata (Branson et Mehl) 1 5+1 j 2

Ancyroides asymmetricus (Ulrich et Bassler) 1 1

"Nothognathella"  sp.   2 3



large number of icrio dids. At the level of sam ple 14 ap pear
the first Fa men nian forms – P. deli ca tula and forms af fined
to P. sub per lo bata, cor re spond ing to the Lower tri an gu laris
Zone (Fig. 7A–I). Thus, the Frasn ian–Fa men nian bound ary
lies within the bi tu mi nous lime stones, be tween sam ples 12
and 13. It was simi larly placed by Racki et al. (2002). The
Mid dle tri an gu laris Zone is marked by the ap pear ance of
Pal ma tole pis deli ca tula platys (Fig. 7J–R, 8A–G), and the
Up per tri an gu laris (Schülke, 1995) – by the ap pear ance of
Pal ma tole pis pro torhom boi dea (Fig. 8G, H). Cono dont fre -
quen cies in the sec tion (Ta bles 1 and 2) in di cate that at the
Frasn ian–Fa men nian bound ary sud denly de creases the
number of rep re sen ta tives of ge nus Pal ma tolep sis and in -
creases the number of rep re sen ta tives of ge nus Icrio dus. A
simi lar suc ces sion of cono dont as sem blages has been found
in the Ses saker sec tion of the Rheinische Schiefer ge birge
(Schülke, 1998) as well as in Holy Cross Moun tains (Dzik,
2002; Racki et al., 2002).

Janc zyce sec tion

The sec tion is lo cated 0.5 km south of Janc zyce (Fig. 1)
in ar able fields. Makowski (1991) ex ploited dark- grey

thin- bedded platy lime stones with abun dant cepha lo pods
(Fig. 9). The lime stones formed a lens 1.5 m thick among
lami nated marly lime stones. Wol ska (1967) iden ti fied from
this lens a rich cono dont as sem blage in dica tive of the
crepida Zone. This goniatite- bearing ho ri zon from bore hole 
Janczyce IG has been in cluded to the Mid dle crepida Zone
by Ma tyja and Nark iewicz (1995), on the base of the pres -
ence of nu mer ous rep re sen ta tives of Pal ma tole pis ter mini.

Cono donts iso lated from the host rocks of the stud ied
gonia tites (Ta ble 3, Figs 10–12) are simi lar to the as sem -
blage de scribed ear lier by Wol ska (1967). The pre domi -
nance of speci mens of Pal ma tole pis glabra glabra, P.
glabra prima and P. mi nuta wolskae in di cates that they be -
long here to the Up per crepida Zone (cf., Szulc zewski,
1971; Zie gler & Sand berg, 1990).

The gonia tites from this sec tion be long to fami lies Tor -
nocera ti dae and Cheilo cera ti dae. Makowski in col lec tion
(175.II.) iden ti fied from this sec tion Cheilo ceras sub par ti -
tum (Mün ster), Tor noceras acu tum Frech and T. sim plex
(V. Buch). Later, Makowski (1991) again elabo rated Janc -
zyce sec tion and dis tin guished here T. fre chi We de kind, T.
sublen ti forme So bo lev and a new spe cies T. suba cu tum
among the men tioned above rep re sen ta tives of ge nus Tor -
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Ta ble 2

Dis tri bu tion of cono donts in sam ples from the Frasn ian–Fa men nian sec tion at P³ucki (see Fig. 2)

Conodont zones linguiformis triangularis

Sample 20 19 18 12 13 14 14a 15 15a 15b 16 17

Palmatolepis rotunda Ziegler et Sandberg 3 1 1

P. hassi Müller et Müller 3

P. subrecta Miller et Youngquist 10+25 j 5+ 40 j 15+16 j 45+30 j 9+ 20 j

P. gigas extensa Ziegler et Sandberg 2

P. nasuta Müller 1 2

P. linguiformis Müller 4

P. triangularis Sannemann  m.1 23 j 2+ 10 j 7 1+1j 1+2 j 1+2 j

P. triangularis Sannem. m.2 4 2 2 1

P. triangularis ® P. delicatula Branson et
Mehl

3 2 j

P. delicatula Branson et Mehl 2

P. delicatula platys Ziegler et Sandberg 1

P. subperlobata Br. et Mehl 1

P. clarki Ziegler 1 5

P. protorhomboidea Sandberg et Ziegler 5

"Nothognatella" (Pb-element) 2 1 1 2

Polygnathus brevis Miller et Youngquist 1 3

P. webbi Stauffer 16 2 3+3 j 2+3 j 2

P. krestovnikovi Ovnatanova 4+2 j 4 5+2 j 25 7+2 j

P. lodinensis Pölsler 3 2

P. brevilaminus Branson et Mehl 3

Polygnathus sp. 1 2

Icroidus alternatus alternatus Branson et Mehl 2+10 j 12 10 12+18 j 3+14 j 8 j 4 1 1

I. alternatus helmsi Sandberg et Dreesen 1 8 11 3 4

Pelekysgnathus planus Sannemann 1 5

Ancyrodella curvata (Branson et Mehl) 1 5 1



noceras. Ac tu ally, these spe cies are Oxy tor noceras acu tum
(Frech), Phoe nix ites fre chi (We de kind) and Tor noceras
sublen ti forme sensu So bo lew (1914) non Makowski (1991). 
The gonia tite as sem blage cor re sponds to the Cheilo ceras
(Cheilo ceras) sub par ti tum (IIá) Zone.

£agów sec tion

This sec tion is lo cated in the Niwy ra vine at £agów
(Fig. 1). The sec tion ex poses folded, bed ded Fa men nian
lime stones and shales (Fig. 13), de scribed by Gürich
(1896), So bo lew (1912, 1914), Wol ska (1967) and Czar -
nocki (1989). The sec tion is now hardly ac ces si ble be cause
of dense build ings of the area at the lower end of the ra vine.
The authors men tioned above dis tin guished within the sec -
tion the Cheilo ceras, Prolo bites and Platy cly me nia ge nus
zones (Ta ble 4).

The cono dont as sem blage de scribed by Wol ska (1967)
shows a stra ti grafi caly mixed fauna. It may cor re spond to
the zones rhom boi dea – quad ran ti no dosa (mar gini fera). It
has been im pos si ble to de ter mine from which part of the
sec tion come the cono donts.

The cono donts iso lated from goniatite- bearing speci -
mens in the stud ied col lec tion (Ta ble 5, Figs 14, 15) al lowed 
to iden tify four cono dont as sem blages: the Up per
crepida/rhom boi dea Zone, Lower mar gini fera Zone,
Lower/Up per mar gini fera Zone and tra chytera Zone. The
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Ta ble 3

Dis tri bu tion of cono donts in sam ples from the Fa men nian sec tion at Janc zyce

Conodont Zone Upper crepida

Sample 175.II.77 175.II.80 175.II.91 175.II.100 175.II.105 175.II.107
175.II.88-
Kadzielnia

Palmatolepis minuta wolskae Szulczewski 9+5 j 2+4 j 4 8 14

P. minuta minuta Branson et Mehl 9+3 j 34 30 27 19 9+3 j

P. delicatula loba Helms 5 26 12 13 3 3 2

P. quadrantinodosalobata Sannemann 10 20 8 35 32 8+6 j

P. tenuipunctata Sannemann 8 3 18 66 21 16

P. termini Sannemann 11 23 8 30 10 20

P. circularis Szulczewski 17 8

P. perlobata perlobata Ulrich et Bassler 2

P. crepida Sannemann 10 13 2 2 2

P. subperlobata ® P. regularis Cooper 3 1 1

P. regularis Cooper 2 6 2 6 9 2

P. lobicornis Schülke 1 2 2

P. glabra glabra Ulrich et Bassler 1 1 1

P. glabra prima Ziegler et Huddle 8 7 21 38 30 5

P. tenuipunctata ® P. glabra prima 6 9

Polygnathus pomeranicus Matyja 8 2

P. subnormalis Vorontzova et Kuzmin 4 1

P. nodocostatus Branson et Mehl 4 1

P. glaber glaber Ulrich et Bassler 5

Polylophodonta linguiformis Branson et Mehl 1 3 j 2 2+ 1 j 1

Icriodus cornutus Sannemann 1 4

Ta ble 4

Li thol ogy and stra tigra phy of Fa men nian de pos its
at £agów (Niwa ra vine) af ter Czar nocki (1989)

Ammonoid
zonation

Layer
numbers

Layer descriptions

Prolobites
and

Platyclymenia
genera
zones

7, 8
Black shales and black argillaceous
limestones, several metres thick,
imprints of Clymenia

6
Black argillaceous limestones,
thick-bedded or nodular, 0.15–0.50 m 
thick, fauna of Clymenia

5 Black shales, 0.15–0.20 m thick

4
Black argillaceous limestones, locally 
bitiminous, thick-bedded, 0.20–0.50
m thick, fauna of Clymenia

3 Black shales, up to 0.15 m thick

Cheiloceras
genus zone

2
Light-grey limestones, thick-bedded,
locally massive, 1–1.50 m thick,
goniatite fauna

1
Grey argillaceous limestones,
thin-bedded, with intercalations of
dark-grey shales, goniatite fauna



last zone – tra chytera – has been not ear lier found in this ex -
po sure.

Among the gonia tite fauna, speci men 175.II.32, de ter -
mined in the col lec tion as Cheilo ceras ver neuili (Mün ster),
cor re sponds to the Up per crepida Zone. Speci men 176.II.4,
iden ti fied as Cheilo ceras cur vispina (Sand berger), cor re -
sponds to the Up per crepida/rhom boi dea Zone. Both spe -
cies be long to the cepha lo pod Pa ra tor leo ceras glo bo sum
(IIa) Zone and proba bly come from layer 1 of the sec tion
(Fig. 13) de scribed by Czar nocki in 1936 (Czar nocki,
1989).

Pa ra tor noceras po lo ni cum (Gürich) [in col lec tion
Cheilo ceras la gow iense Gürich (speci men 176.II.20) and
Ch. len ti forme Gürich (speci men 176.II.24)], Di mero ceras
glo bo sum (So bo lew) [in col lec tion Ch. glo bo sum (Mün -
ster), speci mens 176.II.8a, b, 11a] and Prae mero ceras glo -
bo soi des (So bo lew) [in col lec tion Ch. glo bo sum (Mün ster),
speci mens 176.II.9–11b, 12–16 and Ch. ver neuili (Mün -
ster), speci men 176.II.40] cor re spond to the cono dont zone
Lower mar gini fera (Ta ble 5) and the up per part of the
cepha lo pod zone IIa (Pa ra tor noceras acu tum). These

gonia tites may come from the up per part of layer 1 or from
the lower part of layer 2 (Fig. 13). The pres ence of the
Lower mar gini fera Zone is in di cated by the char ac ter is tic
spe cies Pal ma tole pis stop peli Sand berg et Zie gler and P. in -
flexoi dea Zie gler (Ta ble 5, Fig. 14F, G, O). This zone may
be cor re lated with the up per part of the lami nated marly
lime stone unit in bore hole Janc zyce IG 1 (depth 89.5 m;
Ma tyja & Nark iewicz, 1995).

The cono donts oc cur ring with the gonia tites Cheilo -
ceras sub par ti tum (Mün ster) and Spo ra do ceras sp.
(176.II.27 and 79) be long to the up per part of the mar gini -
fera Zone. The gonia tite speci mens men tioned above come
most likely from the up per part of layer 2 in this sec tion
(Fig. 13), which be longs proba bly to the Cheilo ceras ge nus
zone (IIb), as is shown by the pres ence of Spo ra do ceras.
The ap pear ance of ge nus Spo ra do ceras is cor re lated with
the bound ary of the Lower and Up per mar gini fera Zones
(Becker, 1993).

An other speci men in this col lec tion, Sporo do ceras
vari ca tum We de kind (176.II.56), de scribed in Ger many in
IIIb Zone, cor re sponds to the gonia tite zone Prolo bites
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Ta ble 5

Dis tri bu tion of cono donts in sam ples from the Fa men nian sec tion at £agów

Conodont zones Upper crepida/rhomboidea Lower morginifera
Lower/Upper
marginifera

trachytera

Sample 176.II.44 176.II.4 176.II.32 176.II.20 176.II.24 176.II.71 176.II.27 176.II.79 176.II.56

Palmatolepis glabra glabra Ul. et Bassler 2 8 2

P. glabra prima Ziegler et Huddle 3 1 6 3 5

P. glabra acuta Helms 1 4 1 1

P. delicatula loba Helms 2

P. minuta minuta Branson et Mehl 2 16 6 9 1 2

Polygnathus glaber glaber Ul. et Bassler 2 4

P. nodocostatus Branson et Mehl 1

Icriodus cornutus Sannemann 2 2

Palmatolepis rhomboidea Sannemann 2

P. glabra lepta Ziegler et Huddle 3 34 11 8 10 109

P. glabra pectinata Ziegler 1 3

P. stoppeli Sandberg et Ziegler 1 1

P. inflexoidea Ziegler 1 2

P. marginifera marginifera Helms 3 2

P. perlobara sigmoidea Ziegler 2 1

Polygnathus glaber medius Helms et Wolska 7 1

P. fallax Helms et Wolska 1

P. triphyllatus (Ziegler) 2

Palmatolepis perlobata helmsi Ziegler 2

P. rugosa trachytera Ziegler 3

P. schleizia Helms 3

Polygnathus lauriformis Dreesen et Dusar 2

P. planirostratus Dreesen et Dusar 4

P. granulosus Branson et Mehl 2

P. glaber bilobatus Ziegler 2

Scaphignathus velifer leptus Ziegler et Sandberg 1

Branmehla bohlenana (Helms) 10



delphinus, and in the cono dont bi os tra tigra phy to the Up per
tra chytera Zone (Becker, 1993). Prolo bites delphinus
(Sand berger) was de scribed from layer 4 of the Czar nocki’s
sec tion (Fig. 13, Ta ble 4), which may be cor re lated with the
ba sal part of the black shale and lime stone unit from bore -
hole Janc zyce 1 (Ma tyja & Nark iewicz, 1995).

Kadziel nia sec tion

The sec tion is lo cated in the SE part of Kielce and was
stud ied by Gürich (1896), So bo lew (1912), Wol ska (1967),
Szulc zewski (1971) and Czar nocki (1989). The re sults of
cono dont stud ies by Wol ska and Szulc zewski show that
depo si tion of the lime stones with Cheilo ceras be gan in the
mid dle or younger part of the crepida Chro no zone. Ma-
kowski (in: Szulc zewski, 1971) iden ti fied from these lime -
stones Tor noceras acu tum Frech, not ing that this is the old -
est spe cies of Cheilo ceras ge nus zone (IIa) in this sec tion.

The re vised gonia tite fauna in cludes Tor noceras acu -
tum Frech (speci men 175.II.88), iden ti fied in this pa per as
Oxy tor noceras acu tum. The cono dont as sem blage shows
that this speci men be longs to the Up per crepida Zone (Ta -
ble 3) and pos si bly comes from layer 2, within the thin-
 bedded marly lime stones de scribed by Czar nocki (1989).
Speci mens 175.II.6,7, iden ti fied as Cheilo ceras (Staf fites)
cur vispina cur vispina (G. et F. Sand berger) proba bly come
from the same ho ri zon. Both gonia tite spe cies rep re sent the
Cheilo ceras (Cheilo ceras) sub par ti tum Zone.
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Ta ble 6

Li thol ogy and stra tigra phy of Fa men nian de pos its at Os trówka, af ter Czar nocki (1989)

Ammonoid
zonation

Layer
number

Layer description

Clymenia and
Woclumeria
genera zones

10-11
Limestones, in colour and lithology similar as below, locally reddish. A bed vary ing in thick ness – 0.10–0.20 m. Top of
the layer bul bous, Cly me niae pres ent in the bulbs, moreo ver nu mer ous tri lo bites of ge nus Pha cops Emm rich

9
Grey-green limestones, with bluish spots, firmly cemented, divided in two beds 0.20 m each, in the lower part joined, with 
Kos mo cly me nia and Cly me nia

8
Grey, grey-green marly limestones, compact, densely fractured, split in 2-3 lay ers up to 0.15 m thick, lo cally joined in
one; fauna in cludes large Cly me niae of ge nus Cly me nia

Platyclymenia
genus Zone

6-7
Grey-green limestones, forming irregular layers in structureless green- grey, marly cri noid mass: the lime stone beds are
0.40–0.50 m thick. Fauna is ac cu mu lated in cal care ous nodu lus: Platy cly me nia Hyatt, Cy ma cly me nia stri ata (Mün ster),
Spo ra do ceras muen steri (Buch)

5
Grey-black limestones, forming flat lenses in loose marly crinoid mass. Fauna in the lime stone lense s is rep re sented,
similarly as in layer 4, by platy cly men ids and Ge nu cly me nia po lo nica sp. n.

4
Black bituminuous limestones, divided in three layers, of total thickness 0.20 m, in clud ing rich fauna, with par ticu larly
nu mer ous Platy cly me nia with in dex form Platy cly me nia an nu lata (Mün ster) and P. in flata sp. n., P. glabra sp. n., P.
lati cos tata sp. n., P. quad rata sp. n., P. li mata sp. n., P. un isul cata sp. n., P. wal cotti We de kind and P. bip tycha Lange

Prolobites
genus Zone

3
Dark-grey limestones, slightly marly, wedging out, with rich fauna in swells of lay ers. Abun dant Spo ra do ceras, Prolo bites
and Cly me nia

2

Compact reddish, crinoid limestones, 0.20–0.30 m thick, divided in 2-3 beds. One bed is full of cepha lo pods:
Spo ra do ceras, Prolo bites delphinus (Sand berger). Gy ro cly me nia are char ac ter is tic for this zone, be gin ning with the
low est beds (Gy ro cly me nia an gu lata sp. n. in grey and red lime stones). From grey lime stones come Gy ro cly me nia
cy clo cos tata sp. n. and Rec to cly me nia in ter me dia sp. n.

1
Grey compact limestones, 0.10–0.15 m thick, adjacent to and filling relief of up per Giv etian Am phi pora lime stone, in full
an gu lar con for mity with it. Fauna in this bed is poor: Tor noceras sp., T. sand bergeri (Güm bel), Leio rhyn chus kiel cen sis
So bo lew, Gy ro cly me nia cy clo cos tata sp. n.

Ta ble 7

Dis tri bu tion of the Fa men nian cono donts
in sam ple 284.II.323 from Os trówka

Conodont Zone
Middle
expansa

Palmatolepis gracilis gracilis Branson et Mehl 6

P. gracilis sigmoidalis Ziegler 14

P. gracilis expansa Sandberg et Ziegler 5

P. rugosa ampla Müller 2

P. rugosa rugosa Branson et Mehl 1

P. perlobata schindewolfi Müller 1

P. perlobata helmsi Ziegler 1

Polygnahtus parapetus Druce 1

P. znepolensis Spasov 4

P. experplexus Sandberg et Ziegler 8

P. exstralobatus Schäfer 2

P. hassi Helms 1

Pseudopolygnathus aff. micropunctatus Bischoff et Ziegler 1

P. brevipennatus Ziegler 2

Bispathodus costatus sulciferus (Branson et Mehl) 14

B. stabilis (Branson et Mehl) 8

Branmehla suprema (Ziegler) 2

B. fissilis (Branson et Mehl) 5

Mehlina crassidentata (Branson et Mehl) 1



Os trówka and Besówka sec tions near Ga³êzice

De vo nian and Car bon if er ous de pos its, mono cli nally
dip ping to the north, are ex posed in the vi cini ties of
Ga³êzice. Fa men nian bio clas tic lime stones (more than 2 m
thick) are here in con tact with Frasn ian am phi pore lime -
stones. Czar nocki (1928, 1948) has dis tin guished cepha lo -
pod ge nus zones from Prolo bites (III) to Wock lu meria (VI)
in the Fa men nian de pos its. The rich est col lec tion of cly -
meniids from the Holy Cross Moun tains, stud ied by Czar -
nocki (1989), comes from the Os trówka Hill. Gonia tites
from the Os trówka sec tion were iden ti fied by H. Makowski
(in: Ró¿kowska, 1969), and they in clude: Spo ra do ceras
vari ca tum We de kind and S. hu mile Lange. They be long to
the cono dont zones velifer and costa tus (Wol ska in:
Ró¿kowska, 1969). The cono dont mi cro fauna stud ied in
this sec tion (Wol ska, 1967; Szulc zewski, 1971, 1978) in di -
cates the pres ence of all zones of the up per Fa men nian, be -
gin ning with the quad ran ti no dosa Zone through the costa -
tus Zone. Re cently, Szulc zewski et al. (1996), dur ing a
com plex study of this area found that the sec tion at the Os -
trówka Hill (200 m east of To dowa Grz¹ba) is not con tinu -
ous. Its lower part be longs to the up per part of the mar gini -

fera Zone, while the pos tera and Mid dle and Up per prae -
sul cata Zones are miss ing.

It may be thus sug gested, tak ing into ac count the re sults 
of stud ies by the men tioned authors and my own re sults,
that lay ers 1–3 in the Czar nocki’s sec tion (1989; see Fig.
16, Table 6 in this pa per) be long to the Up per mar gini fera –
tra chytera cono dont Zones. Ac cord ing to Czar nocki, these
lay ers be long to the Prolo bites ge nus Zone, and es pe cially
nu mer ous Spo ra do ceras and Prolo bites delphinus (Sand -
berger) oc cur in lay ers 2 and 3.

The gonia tite speci mens from the re vised col lec tion –
Prolo bites sp. (speci men 284.II.85, 87), Prae glyphio ceras
kiel cense (So bo lew) – in col lec tion P. pseu dosphaericum
Frech (speci men 284.II.732), Spo ra do ceras vari ca tum We -
de kind (speci mens 284.II.69, 70) in di cate the cono dont
zone tra chytera and may come from lay ers 2 and 3 be long -
ing to the Prolo bites delphinus Zone.

Other gonia tites from col lec tion 284.II, de ter mined as
Fal ci tor noceras bi lo ba tum (We de kind) [in col lec tion Tor -
noceras bi lo ba tum, speci men 284.II.288], Spo ra do ceras
muen steri (V. Buch) (speci men 284.II.275), Pri onoceras
sul ca tum (Mün ster) (speci men 284.II.296) and P. di vi sum
(Mün ster) (speci men 284.II.295), ac cord ing to Czar nocki
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Ta ble 8

Dis tri bu tion of stud ied gonia tites in the Frasn ian and Fa men nian sec tions in the Holy Cross Moun tains



come from the “Lower Le wigites Beds” (Va), proba bly
layer 8 (Fig. 16), in which al ready ge nus Cly me nia ap pears.
This gonia tite as sem blage and the cono dont as sem blage in
the Ga³êzice area (Szulc zewski et al., 1996) in di cate the
Lower ex pansa cono dont Zone.

Spo ra do ceras post hu mum We de kind [in col lec tion
Spo ra do ceras con tig num var. pos tuma We de kind, speci -
men 284.II. 323] comes from the “Gonio cly me nia Beds”.
The rich cono dont as sem blage iso lated from the sam ple of
this speci men’s host rock (Pal ma tole pis gra cilis ex pansa,
P. gra cilis sig moi dalis, P. per lo bata helmsi, Polyg nathus
znepolen zis, P. exsra lo ba tus among oth ers) in di cates that
the “Gonio cly me nia Beds” be long to the Mid dle ex pansa
Zone (Ta ble 7, Figs 17–19). Most cono dont spe cies in this
as sem blage have wider stra tigraphi cal ranges, but Polyg -
nathus ex per plexus Sand berg et Zie gler and Pal ma tole pis
per lo bata helmsi Zie gler are not known from sedi ments
younger than the Mid dle ex pansa Zone (Zie gler, 1962;
Sand berg & Zie gler, 1979; Perri & Spal letta, 1991). This
cono dont as sem blage cor re sponds to the up per part of the
Cly me nia ge nus Zone (Vb) of the cepha lo pod zo na tion.

An in te gral part of this chap ter is Ta ble 8 show ing stra -

tigraphi cal ranges of the iden ti fied gonia tites in the stud ied
sec tions as re ferred to the cono dont zo na tion.

PO SI TION OF THE RE VISED GONIA TITE
FAUNA IN THE STAN DARD

CEPHA LO POD AND CONO DONT
ZO NA TIONS

The re vi sion of the gonia tite fauna and the study of ac -
com pa ny ing cono donts al lowed to rec og nize fau nal as sem -
blages within the Frasn ian and Fa men nian de pos its of the
Holy Cross Moun tains and es tab lished their po si tion (Ta ble
9) in stan dard am mo noid/cono dont zo na tions (Becker in:
Wed dige, 1996).

Frasn ian zones

The young est Frasn ian gonia tite zone – Crick ites
holzapfeli (Becker in: Wed dige, 1996) – was found in the
P³ucki sec tion near £agów. It cor re sponds to the cono dont
zone lin gui formis (Becker et al., 1993; Becker & House,
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Ta ble 9

Stra tigraphic po si tion of the stud ied gonia tite spe cies in the cono dont and cepha lo pod zo na tions (cf. Wed dige, 1996)



1994). The most com mon gonia tite spe cies in this part of the 
sec tion is Ar cho ceras vari co sum (Drever mann), which is
rare in the re vised col lec tions. The gonia tite as sem blage in
the stud ied col lec tions in cludes: Man ti co ceras drever -
manni, M. lamed, Crick ites neverovi, C. holzapfeli, Lin gua -
tor noceras aff. clau sum, Phoe nix ites fre chi and Man ti co -
ceras in tu mes cens.

amennian zones

The old est Fa men nian gonia tite zone in the P³ucki sec -
tion is rep re sented by the in dex spe cies Phoe nix ites fre chi.
This zone cor re sponds to the tri an gu laris cono dont Zone
(Ta ble 8; cf. Becker, 1993).

No gonia tites rep re sent ing the next younger zone,
Cheilo ceras (Ray mon diceras) ver neuili, are pres ent in the
PGI col lec tion.

The Cheilo ceras (Cheilo ceras) sub par ti tum Zone is
rep re sented in the stud ied col lec tion by Tor noceras sublen -
ti forme, Oxy tor noceras acu tum, Phoe nix ites fre chi and the
in dex spe cies. These gonia tites come from the lime stone
lens in the Janc zyce sec tion. The men tioned gonia tite zone
cor re sponds to the Up per crepida cono dont Zone (cf.
Becker, 1993).

The Pa ra tor leyo ceras glo bo sum Zone, cor re lated with
the cono dont zones from the Up per crepida through the
Lower rhom boi dea (cf. Becker, 1993), was dis tin guished in
the Kadziel nia and £agów- Dule sec tions. Among the gonia -
tites from the re vised col lec tions, the oc cur rence of Cheilo -
ceras (Ray mon diceras) ver neuli, Ch. (Staf fites) cur vispina
and Pa ra tor leyo ceras glo bo sum (de ter mined by So bo lew
(1914, pl. 8, figs 6, 7) in the £agów sec tion as Oma-
 monomeroceras (Cheilo ceras) um bili ca tum (Sand berg),
may be cor re lated with the vi cin ity of the bound ary be tween 
the crepida and rhom boi dea Zones.

The stan dard gonia tite Prae mero ceras pete rae Zone is
marked by the ap pear ance of rep re sen ta tives of ge nus Prae -
mero ceras and cor re lated with the cono dont Up per rhom -
boi dea Zone (Becker in: Wed dige, 1996). It is rep re sented
by speci mens from £agów in the stud ied ma te rial, that is Pr. 
glo bo soi des and Cheilo ceras (Staf fites) cur vispina.

The suc ces sive younger stan dard gonia tite zones, Pa ra -
tor noceras acu tum – Post tor noceras con tiguum cor re spond
in the cono dont zo na tion to the Lower and Up per mar gini -
fera Zones. The mu seum col lec tion stud ied in cludes speci -
mens of prac ti cally all the in dex spe cies of the stan dard
cepha lo pod zones men tioned above, but the or der of their
first oc cur rences could not be es tab lished. The as sem blage
in the stud ied col lec tions in cludes Pa ra tor noceras po lo ni -
cum, Di mero ceras glo bo sum, Prae mero ceras glo bo soi des
and Post tor noceras con tiguum (Ta ble 9).

The Prolo bites delphinus Zone, cor re lated with the Up -
per tra chytera cono dont Zone, is pres ent in the £agów and
Os trówka sec tions at Ga³êzice. This zone is rep re sented by
Prolo bites sp., Prae glyphio ceras kiel cense and Spo ra do -
ceras vari ca tum.

The stan dard cepha lo pod zones above the Prolo bites
delphinus Zone are based on the spe cies of or der Cly -
meniida. The stud ied ma te rial from the Os trówka sec tion in -
cludes two as sem blages. The older one in cludes Fal ci tor -

noceras bi lo ba tum and Spo ra do ceras muen steri, and the
younger – speci mens of Pri onoceras – P. di vi sum, P. sul ca -
tum col lected in the “Lower Le wigites Beds” and Spo ra do -
ceras post hu mum from the “Gonio cly me nia Beds”. Both
cepha lo pod as sem blages may be cor re lated with the Lower
and Mid dle ex pansa cono dont Zones and the lower (Va)
and up per (Vb) parts of Cly me nia ge nus zones.

SYS TEM ATIC PALAE ON TOL OGY

The terms used in the sys tem atic part come mostly from 
the Trea tise on In ver te brate Pa le on tol ogy (Miller et al.,
1957). This con cerns mainly the con ven tional ori en ta tion of 
shells ac cepted in the de scrip tions (Fig. 20A). The shell side 
with hy ponomic si nus is the ven tral or outer side and the op -
po site side is the dor sal (in ner) side. The more de tailed ter -
mi nol ogy, e.g. that con cern ing the su ture or growth lines is
pres ent, be sides the Trea tise, in Kull mann and Wied mann
(1970), Becker (1993), in the J. Kull mann’s com puter pro -
gram “Go niat, v. 2.90" (Kull mann et al., 2000) and in Korn
et al. (2003), which in cludes the most re cent ter mi nol ogy.

The terms de scrib ing the in di vid ual parts and di men -
sions of shells are shown in Fig. 20B, C. The lin ear di men -
sions of shell pa rame ters in the spe cies de scrip tions are
shown in mil li me tres. Pro por tions of shell pa rame ters
(whorl height and whorl width among oth ers) to its di ame -
ter, be sides the im por tance for spe cies com pari son, in di cate
also the vari able na ture of anat omy of vari ous parts of the
shell, while the ra tio of the um bili cal width to the shell di -
ame ter dem on strates de gree of in vo lu tion. Di men sions in
ta bles, for larger num bers of speci mens, take into ac count
up to four speci mens of the given spe cies.

The gonia tite de scrip tions are ar ranged ac cord ing to the 
fol low ing pat tern: (1) gen eral form of shell, its maxi mum
di men sions, (2) form of whorl cross- section, in vari ous
growth stages, as far as pos si ble, (3) na ture of um bili cus, (4) 
shell or na men ta tion; for most speci mens form and den sity
of growth lines and na ture of con stric tions, (5) struc ture of
su ture line from the cen tre of the ven tral side through the
whorl side to the um bili cal part.

The de scrip tions of um bil ici use the ter mi nol ogy of
Kem per (1961), who dis tin guished ten types of um bil ici in
Lower Cre ta ceous Platy len ticeras, tak ing into ac count their
shape and in cli na tion of um bili cus walls rela tive to the
plane of sym me try, e.g., a high, low, flat, con cave and steep
um bili cus.

The unique ness of the col lec tion, and in some cases low 
rep re sen ta tive ness (sin gle speci men of a spe cies), did not al -
low to de stroy speci mens for ex ami na tion of the hid den part 
of the su ture line. The su ture line is an im por tant in di ca tor
of phy logeny and on togeny in am mon ites. The lobe names,
used in the de scrip tions, from the ven tral to the dor sal one,
are given be low:

– ven tral (outer) lobe – is pres ent in bac trids and al most
all am mon ites; it is situ ated near the si phon, on the outer
side of whorl, be tween the two outer sad dles;

– lat eral lobe – is lo cated on the lat eral side of shell; in
cases when only ven tral and lat eral lobes are pres ent, the

124  T. WORONCOWA-MARCINOWSKA



lat ter is wide and oc cu pies the area be tween the ven tral and
dor sal lobes;

– um bili cal lobe be gins at the sad dle, in the area be -
tween the dor sal and lat eral lobes; it is pres ent near um bili -
cus on the in ner and outer side of shell.

Ad ven ti tious lobe has de vel oped in some gen era, be -
tween the ven tral and lat eral lobes. It is re ferred in this pa per 
as the first lat eral lobe. The de vel op ment of this lobe, in

case of un der de vel oped um bili cal lobe, caused shift ing of
the lat eral lobe to the um bili cal po si tion.

The struc ture of the su ture line is shown for each ge nus, 
as drawn from ob ser va tions un der op ti cal bin ocu lar mi cro -
scope equipped with a draw ing pro jec tor mag ni fy ing up to
3.8 times. The so drawn su ture lines of large speci mens
were re duced in size and then shown against the whorl
height in this part of the shell where the line is pres ent. For
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Fig. 3. Up per Frasn ian cono donts from the P³ucki sec tion, lin gui formis Zone. A–C. Pal ma tole pis tri an gu laris San ne mann mor pho type
1, sam ple 175.II.48; D–G. Pal ma tole pis subrecta Mül ler et Joungquist, D–F – sam ple 175.II.52, G – 175.II.42; H. Pal ma tole pis bo garten -
sis (Stauf fer), sam ple 175.II.52; I, J. Pal ma tole pis ro tunda Zie gler et Sand berg, sam ple 175.II.48; K. Pal ma tole pis lin gui formis Mül ler,
sam ple 175.II.51; L. Meh lina gra data Youngquist, sam ple 175.II.48; M. “Not hog nathella” sp. (oz ele ment), sam ple 175.II.42. A–K, M –
up per views, L – lat eral view. Length of scale bars – 100 µm



some speci mens, the su ture lines are shown at vari ous
growth stages, when avail able. In speci mens of ge nus Ar -
cho ceras, be cause of the growth of cal cite crys tals in side
the whorls, only the last su ture line be fore the liv ing cham -
ber is pre served, and even this in very few cases. The same
method was used to draw the growth lines.

Most speci mens were coated with am mo nium chlo ride
be fore pho to graph ing. In those cases where this was not
nec es sary, for in stance where growth lines were los ing visi -
bil ity, the pho to graphs were taken with out coat ing and this
fact is noted in fig ure cap tions.

Fol low ing ab bre via tions were used in the de scrip tions
of gonia tites: dm – shell di ame ter; ww – whorl width; wh –
whorl height; ah – ap er ture height; uw – um bili cus width
(Fig. 20).

Sub class AMMONOIDEA Zittel 1884
Or der AGO NIA TI TIDA Ruz hencev 1957

Sub or der AN ARC ES TINA Miller et Fur nish 1954
Su per fam ily AN ARC ES TA CEAE Ste in mann 1890

Fam ily AN ARC ES TI DAE Ste in mann 1890
Ge nus Ar cho ceras Schin de wolf 1937

Type spe cies: Euom pha lus vari co sum Drever mann 1901

 Ar cho ceras vari co sum (Drever mann 1901)
Figs 21, 22 (A–G)

1901. Euom pha lus vari co sus Drever mann: p. 140–141, pl. 14, figs
10, 10a.

1913. Gephy ro ceras bick ense We de kind: p. 69, pl. 6, fig. 6.
1931. Man ti co ceras bick ense (We de kind): Ma tern, p. 68.
1937. Ar cho ceras vari co sum (Drever mann): Schin de wolf, pl. 19,

fig. 5.
1938. Ar cho ceras vari co sum (Drever mann) nov. em.: Gall witz, p.

377–379, text- fig. 1.
1963. Ar cho ceras vari co sum (Drever mann): House, pl. 4, figs e–g.
1971. Man ti co ceras bick ense (We de kind): Makowski, p.132–133,

pl. 1, figs 1–3.
1994. Ar cho ceras vari co sum (Drever mann): Becker & House, pl.

1, figs 1–2.

Ma te rial: MUZ PIG 175.II.48, 49, 50; in col lec tion as Man ti co -
ceras bick ense We de kind; P³ucki – 12a, b (Fig. 2).
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Fig. 4. Up per Frasn ian cono donts from the P³ucki sec tion, lin gui formis Zone, up per views. A. An cy roi des asym met ri cus (Ul rich et Bas -
sler), sam ple 175.II.42; B, C, E. An cy rodella cur vata (Bran son et Mehl), B – sam ple 175.II.42, C, E – 175.II.52; D. An cy roi des? sp., sam -
ple 175.II.42; F, G. Polyg nathus im parilis Klap per et Lane, F – sam ple 175.II.42, G – 175.II.52; H. Polyg nathus webbi Stauf fer, sam ple
175. II.52; I. Polyg nathus krestov nik ovi Ov na tanova, sam ple 175.II.42; J, K. Polyg nathus brevi lami nus Bran son et Mehl, sam ple 175.II.
48. Length of scale bars – 100 µm



Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Evo lute shell with slightly flat tened, very slowly en -
larg ing whorls, whose width slightly ex ceeds height. Cross sec tion 
of the last whorl nearly cir cu lar. Um bili cus wide, with in ner
whorls visi ble. Body cham ber oc cu pies more than 3/4 of the
whorl. A dis tinct con stric tion is visi ble on the ven tral side of the
body cham ber, near ap er ture. The last whorl cov ers the ear lier one
in 3/4. Ven tral lobe deep, in form of a fun nel with round bot tom. A 
broad, rounded sad dle and a round lat eral lobe are visi ble on whorl 
flanks. Growth lines dis tinct: with a deep si nus on the ven tral side
and a shal low one on the flank.
Re marks: Septa de stroyed by cal cite re crys tal li sa tion in most
speci mens, the last su ture line sel dom pre served. The speci mens
dif fer from rep re sen ta tives of Man ti co ceras in their long body
cham ber, the pres ence of con stric tion and a primi tive su ture line –
rounded ven tral and lat eral lobes.

Dis tri bu tion: Po land: Holy Cross Moun tains, P³ucki sec tion (up -
per Frasn ian, cono dont zone: lin gui formis); Ger many (Frasn ian,
zones: Ig–Id).

Sub or der GEPHURO CER ATINA Ruz hencev 1957
Su per fam ily GEPHURO CERA TA CEAE Frech 1897

Fam ily GEPHURO CERA TI DAE Frech 1897

Ge nus Man ti co ceras Hyatt 1894
Type spe cies: Gonia tites simu la tor Hall 1874

Man ti co ceras drever manni We de kind 1913
Figs 22 (H, I), 24 (A–E), 23 (A, E–G, I)

1913. Man ti co ceras drever manni We de kind: p. 61, text- fig. 11b,
pl. 5, figs 5, 6.

1918.  Man ti co ceras drever manni We de kind: text- fig. 34b, pl. 22,
fig. 11.

1977. Man ti co ceras drever manni We de kind: House & Zieger, p.
83, pl. 2, figs 18–20.

1994. Man ti co ceras drever manni We de kind: Becker & House,
text- fig. 15b.

Ma te rial: MUZ PIG 175.II.35, 37, 38, 39, 40; in col lec tion
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Fig. 5. Up per Frasn ian cono donts from the P³ucki sec tion, lin gui formis Zone, up per views. A–D. Icrio dus al ter na tus al ter na tus Bran -
son et Mehl, A– sam ple 175.II.42, B, C – 175.II.52, D – 175.II.48; E–H. Icrio dus al ter na tus helmsi Sand berg et Dreesen, E – sam ple
175.II.42, F – 175.II.52, G, H – 175.II.48; I, L. Icrio dus al ter na tus helmsi Sand berg et Dreesen, I – sam ple P³-12, L – sam ple P³-13 (Fig.
2); J, K. Polyg nathus webbi Stauf fer, P³-12. Length of scale bars – 100 µm

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.50 9.8 2.3 2.3 3.2 5.7 0.23 0.23 0.32 0.58
175.II.48 11.5 2.9 - 3.0 6.2 0.25 - 0.26 0.53
175.II.49 13.2 3.2 2.8 3.7 6.0 0.24 0.21 0.21 0.45
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Fig. 6. Up per Frasn ian cono donts from the P³ucki sec tion: A–M – lin gui formis Zone, N–R – Lower tri an gu laris Zone; up per views.
A. Pal ma tole pis subrecta Mül ler et Joungquist; B. Polyg nathus im parilis Klap per et Lane; C. Icrio dus al ter na tus al ter na tus Bran son et
Mehl; A–C – sam ple P³-20; D. Polyg nathus lodinen sis Pöl sler; F, G. Pal ma tole pis ro tunda Zie gler et Sand berg; H. Pal ma tole pis lin gui -
formis Mül ler; I. Pal ma tole pis rhe nana rhe nana Bis choff; D–I – sam ple P³-19. J, K. Pal ma tole pis hassi Mül ler et Mül ler; L, M. Pal ma -
tole pis gi gas ex tensa Zie gler et Sand berg; J–M – sam ple P³-12; N. Pal ma tole pis hassi ® P. tri an gu laris San ne mann; O, Q, R.
Pal ma tole pis tri an gu laris San ne mann mor pho type 2; P. Pal ma tole pis tri an gu laris San ne mann, mor pho type 1; N–R – sam ple P³-13.
Length of scale bars – 100 µm
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Fig. 7. Lower Fa men nian cono donts from the P³ucki sec tion: A–I – Lower tri an gu laris Zone, J–R – Mid dle tri an gu laris Zone; A.
Polyg nathus brevi lami nus Bran son et Mehl; B, E. Polyg nathus prae cur sor Ma tyja, E – sam ple P³-14; C. Polyg nathus sp. A; A–C – sam -
ple P³-13; D. Polyg nathus sp. A; F. Pal ma tole pis tri an gu laris San ne mann mor pho type 2; G. Pal ma tole pis tri an gu laris ® P. spat ula
Schülke; H. Pal ma tole pis deli ca tula Bran son et Mehl; I. Pe lekysg nathus planus San ne mann; D, F–I – sam ple P³-14; J. Pal ma tole pis deli -
ca tula platys Zie gler et Sand berg; K. Pal ma tole pis sub per lo bata Bran son et Mehl; L, M. Pal ma tole pis sub per lo bata ® P. deli ca tula
Bran son et Mehl; N. Pal ma tole pis sub per lo bata ® P. regu laris Coo per; O, P. Pal ma tole pis tri an gu laris San ne mann mor pho type 1; Q.
Polyg nathus semi cos ta tus Bran son et Mehl; R. Polyg nathus cf. lodinen sis Pöl sler; J-R – sam ple P³.-14a. A–H, J–R – up per views, I – lat -
eral view. Length of scale bars – 100 µm
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Fig. 8. Lower Fa men nian cono donts, up per views (A–H, J), leio spheres (I, K, L, N), sponge spic ules (M, Q) and acan tho dian scales (O, 
P, R) from the P³ucki sec tion. A. Pal ma tole pis tri an gu laris ® P. per lo bata Ul rich et Bas sler; B. Polyg nathus prae cur sor Ma tyja; A, B –
sam ple P³-15a; C, D. Pal ma tole pis deli ca tula deli ca tula Bran son et Mehl, D – jun ior form; E. Pal ma tole pis clarki clarki Zie gler, patho -
logi cal speci men with bi fur cate carina; C–E – sam ple 15b; F, J. Pal ma tole pis clarki clarki Zie gler; G, H. Pal ma tole pis pro torhom boi dea
Sand berg et Zie gler; F–H, J – sam ple P³-17; I, K, L, N. Leio sphae ridia sp.; I, N – sam ple P³-20; K, L – sam ple P³-15b, L – mould of speci -
men. M, Q. Sponge spic ules, sam ple P³-15b; O, P, R. Acan tho dian scale, ba sal view, sam ple P³-17. Length of scale bars – 100 µm



175.II.38- 40 as Man ti co ceras acu ti lo ba tum Bo go slovsky;
175.II.35 as Man ti co ceras sp.
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Dis coid, flat tened, slightly in vo lute shell. Whorl sec -
tion high sub trape zoid. Ven tral side nar row and slightly rounded.
Um bili cus rela tively wide, with high and rounded mar gin, with in -
ner whorls visi ble. The last whorl cov ers 3/5 of the ear lier whorl.
Smooth shell pre served in frag ments. Growth lines in form of a
deep si nus on the ven tral side and a shal low one on the flank. Ven -
tral lobe wide, di vided by a high me dian sad dle into two sec on dary 
lobes with sharp ends, whose api ces are di rected to wards the fla-
nks. Lat eral sad dle asym met ric, with broad base and sharp apex,
while the ad ja cent subum bili cal lobe has a sharp ened bot tom.
Re marks: It dif fers from M. lamed (G. et F. Sand berger) by hav -
ing flanks more flat tened and a high sub trape zoid whorl sec tion.
Dis tri bu tion: Po land: Holy Cross Moun tains, P³ucki sec tion (up -
per Frasn ian, cono dont zone lin gui formis); Ger many, Bicken;
France, Mon tagne Noire (up per Frasn ian, zone Id).

Manticoceras lamed (G. et F. Sandberger 1850)
Figs 23 (B, C, H), 24 (F–H)

1850. Gonia tites lamed var. com pla na tus G. et F. Sand berger: p.
90, pl. 8, figs 5, 5a.

1913. Gonia tites lamed var. com plana G. et F. Sand berger: R. We -
de kind, pl. 6, fig. 3.

1977. Man ti co ceras lamed (G. et F. Sand berger): House & Zie gler,
p. 83, pl. 2, figs 15–17, 23, 24.

1993. Man ti co ceras lamed (G. et F. Sand berger): Becker, pp.
58–60.

1994. Man ti co ceras lamed (G. et F. Sand berger): Becker & House,
text- fig. 15a.

2000. Man ti co ceras lamed (G. et F. Sand berger): Becker et al., pl.
3, figs 15, 16.

Ma te rial: MUZ PIG 175.II.42, 43, 44, 46; in col lec tion as Man ti -
co ceras am mon (Key ser ling).

Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell up to 50 mm in di ame ter, dis coid, nearly in vo -
lute, with rap idly ex pand ing whorls. Maxi mum whorl thick ness
near the rounded um bili cal mar gin. Whorls high, ovate, with flat -
tened flanks wid en ing to wards the base and with mod er ately nar -
row ven tral side. Um bili cus with high wall and rounded mar gin, its 
width equals 1/5 of shell di ame ter. The last whorl cov ers slightly
more than half of the pre ced ing whorl. Body cham ber oc cu pies
half of the whorl. Ven tral lobe di vided by me dian sad dle in two
sec on dary lobes with sharp ter mi na tions. Api ces of me dian sad dle
and the sub or di nate lobe be tween them are sharp. Lat eral sad dle
wide and asym met ric, subum bili cal lobe with sharp bot tom.
Growth lines with deep ven tral and lat eral si nuses, sepa rated by
dis tinct lin guoid bends on the lateral- ventral mar gin.
Re marks: It dif fers from Man ti co ceras ador fense We de kind by
its bet ter rounded ven tral side.
Oc cur rence: Po land: Holy Cross Moun tains, P³ucki sec tion (up -
per Frasn ian, cono dont zone lin gui formis); Ger many, Ses sacker;
Aus tra lia, Can ning Ba sin (cono dont zones: rhe nana – lin gui -
formis).

Man ti co ceras in tu mes cens (Bey rich 1837)
Figs 23D, 26A

1837. Am mon ites in tu mes cens Bey rich: p. 36, pl. 13, fig. 3.
1909. Man ti co ceras in tu mes cens Bey rich: Gürich, p. 334, pl. 39,

fig. 2.
1962. Man ti co ceras in tu mes cens (Bey rich): Makowski, pp. 42, 80,

text- fig. 9 [non Man ti co ceras am mon (Key ser ling)].
1968. Man ti co ceras in tu mes cens (Bey rich): Gu nia, p. 189, pl. 11,

fig. 11.
1969. Man ti co ceras in tu mes cens (Bey rich): Bo go slovsky, p. 238,

pl. 15, figs 2, 3; pl. 16, fig. 1; pl. 17, fig. 2.
1969. Man ti co ceras in tu mes cens (Bey rich): Claussen, pp. 126–

128, pl. 22, fig. 3; pl. 26, figs 3–19.
1993. Man ti co ceras in tu mes cens (Bey rich): Becker, p. 52.
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Fig. 9. Lens of the cepha lo pod lime stone (black) within the Lower Fa men nian lime stones at Janc zyce (af ter Makowski, 1991)

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.35 56.7 26.7 23.5 17.8 11.7 0.47 0.41 0.31 0.21

175.II.38 61.0 30.0 - 19.0 13.0 0.49 - 0.31 0.21

175.II.39 49.5 23.0 19.4 15.0 11.5 0.46 0.39 0.30 0.23

175.II.40 41.0 20.0 17.0 12.8 9.0 0.48 0.41 0.31 0.22

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.46 18.0 10.5 - 7.5 - 0.58 - 0.41 -

175.II.42 35.0 20.0 - 17.0 8.0 0.57 - 0.48 0.22

175.II.43 36.5 21.5 14.0 17.4 9 ? 0.58 0.38 0.47 0.24

175.II.44 49.0 27.5 - 23.0 9.0 0.56 - 0.46 0.18



Ma te rial: MUZ PIG 175.II.51.
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Large, in com plete shell, up to 10 cm in di ame ter,
mod er ately in vo lute, sub trape zoid in cross sec tion. Um bili cal wall
high with rounded mar gin. The last whorl cov ers 2/3 of the pre ced -
ing one. Su ture line with char ac ter is tic, mod er ately wide and high
sad dles and with nar row and sharp lobes. The height of the sec on -
dary me dian sad dle equals less than a half of the lat eral sad dle
height.
Re marks: Cor re sponds to M. in tu mes cens (Bey rich) in shell form
and su ture line. The lack of ma te rial pre vents a study of the growth 
line and pos si ble at tri bu tion of the speci men to Crick ites. It is dis -
tin guished from the closely af fine spe cies M. gup pyi Glenis ter by
the struc ture of subum bili cal lobe.

Dis tri bu tion: Po land: Holy Cross Moun tains, P³ucki sec tion (up -
per Frasn ian, cono dont zone lin gui formis), Sude tes, Cracovian-
 Silesian area (cono dont zones: rhe nana – lin gui formis); Ger many
(up per Frasn ian, zones Ig–Id); Rus sia: Ural (Lya jolskaya svita,
cono dont zone: Up per gi gas).

Ge nus Crick ites We de kind 1913
Type spe cies: Crick ites holzapfeli We de kind 1913

Crick ites neverovi (Bo go slovsky 1958)
Fig. 26 (B, C)

1958. Man ti co ceras neverovi Bo go slovsky: p. 101, pl. 3, fig. 1.
1994. Crick ites neverovi (Bo go slovsky): Becker & House, p. 61.

Ma te rial: MUZ PIG 175.II.52.
Di men sions (dm, wh, ah, ww, uw – in mm):
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Fig. 10. Lower Fa men nian cono donts from the Janc zyce sec tion, Up per crepida Zone, up per views. A–C. Pal ma tole pis quad ran ti no -
dosa lo bata San ne mann, A – sam ple 175.II.80, B – 175.II.91, C – 175.II.100; D–F. Pal ma tole pis tenuipunc tata San ne mann, D – sam ple
175.II.80, E, F – 175.II.91; G. Pal ma tole pis sub per lo bata ® P. regu laris Coo per, sam ple 175.II.91; H. Pal ma tole pis tenuipunc tata ® P.
glabra prima Zie gler et Hud dle, sam ple 175.II.91; I. Pal ma tole pis mi nuta wolskae Szulc zewski, sam ple 175.II.80; J, K. Pal ma tole pis mi -
nuta mi nuta Bran son et Mehl, sam ple175.II.80; L–N. P2 (oz) ele ments; L – sam ple 175.II.80, M – 175.II.91, N – 175.II.100. Length of
scale bars – 100 µm

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.51 ?100 39.0 - 38.8 - ?0.39 - 0.38 -

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.52 45.5 25.3 - 30.0 13.2 0.55 - 0.65 0.28



De scrip tion: Thick dis coid shell, mod er ately in vo lute, with maxi -
mum width close to um bili cus. Ven tral side rounded, flanks con -
vex. Whorl cross sec tion low ovate, of simi lar height and width.
Um bili cus wide and deep, with steep wall. Thin growth lines form
broad and dis tinct si nuses on the ven tral side and are bent for ward
on the flanks. The last whorl cov ers 2/3 of the pre ced ing one.
Re marks: The lack of the de scrip tion of the growth lines, cou pled
with the in flated shell form, in the Bo go slowski’s (1958, 1969)
speci mens was the rea son for their con di tional at tri bu tion to ge nus
Crick ites (see syn on ymy). The pres ence of the dis tinct for ward
bend of the growth line on flanks and of the si nuses on the ven tral
side sug gests that the spe cies un der dis cus sion be longs to ge nus
Crick ites.

Dis tri bu tion: Po land: Holy Cross Moun tains, P³ucki sec tion (up -
per Frasn ian, cono dont zone: lin gui formis); Rus sia: Rudny Al tay
(up per Frasn ian).

Crick ites holzapfeli We de kind 1913
Figs 25 (A–D), 26 (D–I), 28 (A, B)

1913. Crick ites Holzapfeli We de kind: p. 72, pl. 7, figs 5, 6.
1918. Crick ites Holzapfeli We de kind: p. 131, fig. 39.
1963. Crick ites holzapfeli We de kind: House, pl. 3, fig. a.
1969. Crick ites holzapfeli We de kind: Clausen, pp. 158–159.
1994. Crick ites holzapfeli We de kind: Becker & House, pl. 3, figs

12–20.
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Fig. 11. Lower Fa men nian cono donts from the Janc zyce sec tion, Up per crepida Zone, up per views. A–C. Pal ma tole pis cir cu laris
Szulczewski, sam ple 175.II.100; D–G. Pal ma tole pis ter mini San ne mann, D, G – sam ple 175.II.80, E – 175.II.100, F – 175.II.91; H. Pal -
ma tole pis regu laris Coo per, sam ple 175.II.80; I–L. Pal ma tole pis crepida San ne mann, I – sam ple 175.II.80, J – 175.II.91, K – 175.II.100,
L –175.II.105; M, N. Poly lo pho donta lin gui formis Bran son et Mehl, sam ple 175.II.100. Length of scale bars – 100 µm



Ma te rial: IGP UW no. 003393, coll. H. Makowski, MUZ PIG
175.II.33, 45; in col lec tions as Man ti co ceras am mon Key ser ling.
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Thick dis coid shell with wide, rounded ven tral side
and slightly flat tened flanks wid en ing down wards, sub trape zoid in 
sec tion. Um bili cal wall high with rounded mar gin. Body cham ber
oc cu pies half of the whorl. Su ture line, pre served at the mar gin of

the body cham ber, is dis tin guished by its broad rounded, nearly
sym met ri cal sad dle, which oc cu pies, to gether with the sharp um -
bili cal lobe, the whole lat eral side. Ven tral lobe poorly pre served
be cause of cal cite re crys tal li sa tion. Me dian lobe on the sec on dary
sad dle mod er ately deep and rounded. Growth lines clearly pre -
served near the ap er ture of the body cham ber, with broad rounded
si nuses on the ven tral side and straight, slightly bent for ward li rae
on the lat eral side.
Dis tri bu tion: Po land: Holy Cross Moun tains, P³ucki sec tion
(Frasn ian, gonia tite zone Crick ites holzapfeli; cono dont zone: lin -
gui formis); Ger many (Frasn ian, zone Id).
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Fig. 12. Lower Fa men nian cono donts from the Janc zyce sec tion, Up per crepida Zone, up per views. A. Polyg nathus no do cos ta tus Bran -
son et Mehl, sam ple 175.II.100; B, C. Poly lo pho donta lin gui formis Bran son et Mehl (jun ior forms), B – sam ple 175.II.80, C – 175.II.105;
D–F. Polyg nathus pom erani cus Ma tyja, sam ple 175.II.91; G. ?Polyg nathus pom erani cus Ma tyja, sam ple 175.II.91; H. Polyg nathus sub -
nor malis Vo ront zova et Kuz min, sam ple175.II.91; I, J. Icrio dus cor nu tus San ne mann, I – sam ple 175.II.80, J– 175.II.100. Length of scale 
bars – 100 µm

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.33 45.5 27.0 18.2 27.0 11.7 0.55 0.43 0.63 0.27

175.II.45 55.0 29.0 - 29.0 10.5 - 0.52 0.19

UW 003393 77.0 40.5 - 38.0 12.4 - 0.49 0.16



Or der GONIA TI TIDA Hyatt 1884
Sub or der TOR NOCER ATINA We de kind 1918

Su per fam ily TOR NOCERA TA CEAE V. Artha ber 1911
Fam ily TOR NOCERA TI DAE V. Artha ber 1911

Tri bus TOR NOCERA TINI Becker 1993

Ge nus Tor noceras Hyatt 1884
Type spe cies: Gonia tites uni an gu laris Con rad 1842

Tor noceras sublen ti forme (So bo lew 1914)
Figs 27 (A–E), 28 (C–J)

1914. Gomi- monomeroceras (Tor noceras) sublen ti forme So -
bo lew: p. 56, pl. 8, fig. 14.

not 1991. Tor noceras sublen ti forme (So bo lew): Makowski, p.
252, fig. 7.

Ma te rial: MUZ PIG 175.II.90, 93, 107, 111, 113, 116, 117;
176.II.61a, b; in col lec tion as T. sim plex (Buch).
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell in vo lute; at di ame ter of 3–8 mm the ven tral
side be comes gradu ally sharp ened, while the shell cross sec tion re -
mains rounded and the shell form be comes more len ticu lar. Um -
bili cus closed in adult speci mens. Body cham ber oc cu pies nearly
the whole whorl. Su ture line fea tures small, sharp outer sad dles
and broad lat eral sad dles in the form of a rounded rec tan gle.

Re marks: The shape of su ture line is very close to that of Oxy tor -
noceras, while sec tion of the shell outer side is rounded. It is pos si -
ble that T. sublen ti forme may be a tran si tional form be tween the
rep re sen ta tives of Tor noceras and Oxy tor noceras.
Dis tri bu tion: Po land: Holy Cross Moun tains, Janc zyce sec tion,
£agów sec tion (Fa men nian, zone: IIa; cono dont zones: up per
crepida/rhom boi dea).

Ge nus Lin gua tor noceras House 1965
Type spe cies: Gonia tites ret ror sus var. lin gua G. et F.

Sand berger 1850/51

Lin gua tor noceras aff. clau sum (Glenis ter 1958)
Figs 29A, 32 (A, B)

1958. Tor noceras (Tor noceras) clau sum Glenis ter: pp. 92, 93,
text- figs 16a, c, pl. 15, figs 7–9.

Ma te rial: MUZ PIG 175.II.42a; in col lec tion not de ter mined.
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell dis coid up to 20 mm in di ame ter, with flat tened 
flanks and rounded ven tral side. Shell is wid est near um bili cus.
Um bili cus com pletely closed, lat eral sides around it are slightly
con cave. Wrinkle- layer is well visi ble on the pre served shell frag -
ment; the wrin kles ar ranged con cen tri cally around um bili cus
evenly cover the whole sur face. Thin li rae visi ble on flanks and
ven tral side, in form of broad si nuses, sepa rated by a dis tinct for -
ward sa li ent on the ven tro lateral mar gin. The deep, sharp ven tral
lobe is lim ited by high and broad asym met ric sad dles with slightly
flat tened api ces. Ad ven ti tious lobe broad and asym met ri cal, with
ex ter nal side steep, hook- like. Lat eral sad dle broad and rounded.
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Fig. 13. Sec tion of Fa men nian rocks at £agów (Niwa ra vine). Ex pla na tions of beds 1–8 in Ta ble 4 (af ter Czar nocki, 1989)

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.90 29.5 16.0 - 9.6 - 0.54 - 0.33 -

175.II.111 71.0 40.0 - ?22.0 - 0.56 - 0.30 -

176.II.61a 53.0 32.0 18 18.0 - 0.60 0.33 0.33 -

176.II.61b 43.5 29.5 15 16.0 - 0.67 0.34 0.36 -

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.42a 19.5 10.3 - 7.3 - 0.53 - 0.37 -
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Fig. 14. Fa men nian cono donts from the £agów sec tion, Lower mar gini fera Zone, up per views. A, B. Pal ma tole pis mi nuta mi nuta Bran -
son et Mehl, A – sam ple 176.II.27, B – 176.II.24; C. Polyg nathus gla ber gla ber Ul rich et Bas sler, sam ple 176.II.24; D. Polyg nathus gla -
ber me dius Helms et Wol ska, sam ple 176.II.24; E. Polyg nathus tri phyl la tus (Zie gler), sam ple 176.II.24; F, G. Pal ma tole pis stop peli
Sand berg et Zie gler, F – sam ple 176.II.20, G – 176.II.24; H, I. Pal ma tole pis glabra lepta Zie gler et Hud dle, H – sam ple 176.II.27, I –
176.II.20; J. Pal ma tole pis glabra prima Zie gler et Hud dle, sam ple 176.II.20; K. Pal ma tole pis glabra glabra Ul rich et Bas sler, sam ple
176.II.24; L. Pal ma tole pis glabra acuta Helms, sam ple176.II.24; M, N. Pal ma tole pis mar gini fera mar gini fera Helms, sam ple 176.II.27;
O. Pal ma tole pis in flexoi dea Zie gler, sam ple 176.II.24. Length of scale bars – 100 µm



Re marks: The shell form and su ture line shape cor re spond best to
L. clau sum (Glenis ter). The de scribed spe cies, hav ing a simi lar
asym met ric ad ven tive lobes, dif fers in its hook- like form. The
shape of the su ture line in L. aff. clau sum is clos est to that of L.
haugi (Frech), but its shell has a com pletely dif fer ent form.
Dis tri bu tion: Po land: Holy Cross Moun tains, P³ucki sec tion (up -
per Frasn ian, cono dont zone: lin gui formis).

Ge nus Oxy tor noceras Becker 1993
Type spe cies: Tor noceras acu tum Frech 1902

Oxy tor noceras acu tum (Frech 1902)
Figs 29 (B, C), 32 (C–F)

1902. Tor noceras acu tum Frech: 47, 102, pl. 2, fig. 17.
1918. Tor noceras acu tum Frech: We de kind, p. 136.
1993. Oxy tor noceras acu tum (Frech): Becker, pp. 195,196, text-

 fig. 72 a, d, f, pl. 4, figs 15, 16; pl. 5, figs 5–7.

Ma te rial: MUZ PIG 175.II.77, 80, 88, 89 (in col lec tion as Tor -
noceras acu tum Frech).
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell in vo lute, flat and slen der, with sharp ven tral
side, up to 60 mm in di ame ter. Um bili cus closed. Body cham ber
oc cu pies 3/4 of whorl. Su ture line with nar row, funnel- shaped ven -
tral lobe and broad, asym met ri cal ad ven ti tious lobe. Ven tral sad -
dle high and nar row, lat eral sad dle broad and rounded.
Dis tri bu tion: Po land: Holy Cross Moun tains, Kielce (Kadziel nia
sec tion), Janc zyce sec tion (Fa men nian, cono dont zone: Up per
crepida); Ger many (Fa men nian, gonia tite zone: glo bo sum; cono -
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Fig. 15. Fa men nian cono donts from the £agów sec tion, tra chytera Zone, sam ple 176.II.56. A–C. Pal ma tole pis glabra lepta Zie gler et
Hud dle; D. Pal maole pis per lo bata helmsi Zie gler; E. Pal ma tole pis rugosa tra chytera Zie gler; F. Scaphignathus velifer lep tus Zie gler et
Sand berg; G. Polyg nathus granu lo sus (Bran son et Mehl); H. Polyg nathus plani ros tra tus Dreesen et Du sar; I. Polyg nathus lauri formis
Dreesen et Du sar; J. Bran mehla boh le nana (Helms). A–I – up per views, J – lat eral view. Length of scale bars – 100 µm

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.77 32.4 19.8 - 12.4 - 0.61 - 0.38 -
175.II.78 59.0 35.0 - 15.3 - 0.59 - 0.26 -
175.II.88 63.0 39.0 - 18.0 - 0.61 - 0.28 -
175.II.89 58.0 36.7 - 15.0 - 0.63 - 0.26 -



dont zones: Up per most crepida – Lower rhom boi dea); Rus sia:
Ural (Fa men nian, zone IIa).

Tri bus FAL CI TOR NOCERA TINI Becker 1993
Ge nus Fal ci tor noceras House et Price 1985

Type spe cies: Gonia tites (Tor noceras) subun du la tus var.
fal cata Frech 1887

Fal ci tor noceras bi lo ba tum (We de kind 1908)
Figs 29 (D, E), 33 (A, B)

1908. Tor noceras bi lo ba tum We de kind: p. 579, pl. 39, fig. 35; pl.
40, fig. 8.

1914. g - Gomi- dimeroceras (Tor noceras) bi lo ba tum: So bo lew, p.
57, text- figs 88, 89, pl. 8, fig. 15.

1918. Tor noceras bi lo ba tum We de kind: We de kind, p. 136, text-
 fig. 40c.

1963. Lo botor noceras aff. bi lo ba tum (We de kind): House & Ped -
der, p. 529, 530, text- fig. 12a, pl. 77, figs 1, 2.

1971. Lo botor noceras bi lo ba tum (We de kind): Bo go slovsky, pp.
77–79, text- fig. 18, pl. 3, fig. 14; pl. 4, figs 1, 2.

1989. Lo botor noceras bi lo ba tum (We de kind): Babin, pp. 37–38,
pl. 3, figs 11, 12.

1993. Fal ci tor noceras bi lo ba tum (We de kind): Becker, pp. 208,
209, text- fig. 74e, f, pl. 7, fig. 12; pl. 8, figs 1–8.

Ma te rial: MUZ PIG 284.II.288; in col lec tion as Tor noceras bi lo -
ba tum We de kind.
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell dis coid, in vo lute, with slightly flat tened flanks. 
Whorl cross sec tion high ovate, with maxi mum width near the
rounded um bili cal mar gin. Um bili cus closed, lat eral sides around
it de pressed in funnel- like form (to 2–3 mm). The outer part of su -
ture line con sists of ven tral, ad ven ti tious and lat eral (its outer part)
lobes, sepa rated by broad and high rounded asym met ri cal sad dles.
The first lat eral lobe broad, deep, asym met ri cal: with in clined
outer, and steep in ner side. The outer side of the um bili cal lobe

wide and rounded. The sad dle that di vides the lat eral lobe is
marked out side the um bili cal su ture.
Dis tri bu tion: Po land, Holy Cross Moun tains, Ga³êzice and Os -
trówka sec tions (Fa men nian, “Le vigites Beds”, cono dont zone:
lower ex pansa); Ger many, France, North Af rica (Fa men nian,
zones: II–IV).

Ge nus Phoe nix ites Becker 1993
Type spe cies Tor noceras fre chi We de kind 1918

Phoe nix ites fre chi (We de kind 1918)
Figs 30 (A–G), 31 (A–C), 32 (G–N)

1918. Tor noceras Fre chi We de kind: p. 136, pl. 16, fig. 9.
1962. Tor noceras sim plex (Buch): Makowski, pp. 38, 78, text- fig.

11.
1991. Tor noceras fre chi We de kind: Makowski, p. 246, fig. 2.
1993. Phoe nix ites fre chi (We de kind): Becker, pp. 198–201, text-

 fig. 73 a–c, g–i, pl. 5, figs 12–17; pl. 6, figs 1–5.

Ma te rial: MUZ PIG 175.II.93a, 97, 100, 103, 105, 106, 125;
176.II.60, 62; in col lec tion as Tor noceras sim plex (Buch).
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell in vo lute, dis coid, wid est near um bili cus, up to
130 mm in di ame ter. Um bili cus closed. Ven tral side wide and
rounded, pass ing smoothly to both sides. Lon gi tu di nal fur rows are
pres ent on mar gins of the ven tral side in young speci mens, and the
growth lines are dis tinctly bi con vex.
Dis tri bu tion: Po land: Holy Cross Moun tains, P³ucki sec tion
(Frasn ian, cono dont zone: lin gui formis, Fa men nian, zone: tri an gu -
laris), Janc zyce sec tion (Fa men nian, cono dont zone: Up per cre-
pida); Ger many; France; Spain; Mo rocco (up per most Giv etian–
Fa men nian, zone: glo bo sum).
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Fig. 16. Sec tion of Fa men nian rocks on the Os trówka hill, Ga³êzice. Ex pla na tions of beds 1–11 in Ta ble 6. Giv – Giv etian lime stone (af -
ter Czar nocki, 1989)

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

284.II.288 47.5 28.0 ?17 17.7 - 0.59 0.36 0.37 -

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.93a 57.0 37.5 - 18.0 - 0.66 - 0.32 -

175.II.100 25.0 14.5 - 10.0 - 0.58 - 0.40 -

175.II.106 66.2 37.9 - 19.0 - 0.57 - 0.29 -

175.II.125 19.0 11.3 - 7.4 - 0.59 - 0.39 -



Tri bus AULA TOR NOCERA TINI Becker 1993
Ge nus Tor nia House 1970

Type spe cies: Pro tor noceras mirabile Dybczyñski 1913

Tor nia mirabile (Dybczyñski 1913)
Figs 29F, 33 (C, D)

1913. Pro tor noceras mirabile Dybczyñski: p. 514, pl. 1, fig. 4; pl.
2, fig. 4.

1970. Tor nia mirabile (Dybczyn ski): House, pp. 672, 673, text- fig.
2a, pl. 126, figs 3–5.

Ma te rial: MUZ PIG 284.II.734; in col lec tion as Tor noceras (Per -
noceras) mirabile (Dybczyñski).
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell mod er ately evo lute, with flat flanks. The outer
whorl cov ers 2/3 of the pre ced ing whorl. Ven tral side rounded,

slightly flat tened. Um bili cus broad, with step wall and rounded
mar gin. In com plete body cham ber oc cu pies less than a half of
whorl. Su ture line, with a small V- shaped ven tral lobe, passes
through in dis tinct outer sad dle to broad and shal low ad ven ti tious
lobe, and then into a fee bly marked sad dle dis ap pear ing in um bili -
cus.
Dis tri bu tion: Po land: Holy Cross Moun tains, Kielce (“Siek -
lucki’s brick yard”) (Fa men nian, cono dont zones: Up per mar gini -
fera – tra chytera).

Fam ily POST TOR NOCERA TI DAE Bo go slovsky 1962

Ge nus Post tor noceras We de kind 1910
Type spe cies: Post tor noceras balvei We de kind 1910

Post tor noceras con tiguum So bo lew 1912
Figs 33 (F–H), 39A

1912. Post tor noceras con tiguum (Mün ster): So bo lew, p. 8, pl. 6,
figs 5–7.
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Fig. 17. Up per Fa men nian cono donts from the Os trówka sec tion (Ga³êzice), Mid dle ex pansa Zone, up per views, sam ple 284.II.323; A,
B. Pal ma tole pis gra cilis gra cilis Bran son et Mehl. C. Pal ma tole pis gra cilis sig moi dalis Zie gler; D, E. Pal ma tole pis ex pansa Sand berg et
Zie gler; F, G. Pal ma tole pis rugosa ampla Mül ler; H. Pal ma tole pis rugosa rugosa Bran son et Mehl; I. Pal ma tole pis per lo bata schin de -
wolfi Mül ler; J. Pal ma tole pis per lo bata helmsi Zie gler. Length of scale bars – 100 µm

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

284.II.734 10.0 5.6 2.8 4.6 1.5 0.56 0.28 0.46 0.15



1914. g-Gomi- dimeroceras (Post tor noceras) con tiguum (Mün -
ster): So bo lew, p. 58, text- fig. 95, pl. 8, fig. 20.

1971. Post tor noceras con tiguum So bo lew: Bo go slovsky, p. 87,
text- fig. 23, pl. 4, fig. 8.

Ma te rial: MUZ PIG 284.II.735; in col lec tion as Post tor noceras
S-ta Cru zen sis sp. n.
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell dis coid and fully in vo lute, with whorl wid est
near the um bili cal mar gin. Ven tral side mod er ately wide, flat-
 rounded; whorl cross sec tion close to trape zoid. Um bili cus closed,
with funnel- shaped de pres sions on flanks around it. Ven tral lobe
deep, nar row, funnel- shaped; First lat eral lobe deep, asym met ri -
cal, with pointed ter mi na tion; sec ond lobe shorter than first, simi -
larly pointed. First lat eral sad dle wide and flat- rounded, with steep 
sides; sec ond sad dle high, nar row, lin guoid, with steep and slightly 
de pressed sides and rounded apex. The third sad dle is broadly
rounded and slightly asym met ric.

Dis tri bu tion: Po land: Holy Cross Moun tains, £agów, Kow ala
sec tions (Fa men nian, cono dont zones: Up per mar gini fera – tra -
chytera); Ger many; Rus sia, Ural (Fa men nian, gonia tite zones
Post tor noceras con tiguum – P. (Platy cly me nia) an nu lata; cono -
dont zones: Up per mar gini fera – tra chytera).

Sub fam ily DIMERO CERA TA CEAE Hyatt 1884
Fam ily CHEILO CERA TI DAE Frech 1897

Ge nus Cheilo ceras Frech 1897
Type spe cies Gonia tites sub par ti tus Mün ster 1839

Cheilo ceras (Cheilo ceras) sub par ti tum sub par ti tum
(Mün ster 1839)

Figs 33 (I–M), 35 (A, B)

1839. Gonia tites sub par ti tus Mün ster: p. 18, pl. 3, fig. 1.
1914. Oma- monomeroceras sub par ti tum la ti vari ca tum So bo lew:

p. 36, pl. 3, fig. 5.
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Fig. 18. Up per Fa men nian cono donts from the Os trówka sec tion (Ga³êzice), Mid dle ex pansa Zone, sam ple 284.II.323. A. Polyg nathus
para pe tus Druce; B, C. Polyg nathus znepolen sis Spa sov; D–G. Polyg nathus ex per plexus Sand berg et Zie gler; H, I. Polyg nathus ex tra lo -
ba tus Schäfer; J. Polyg nathus hassi Helms; K. Pseu do polyg nathus aff. mi cro punc ta tus Bis choff et Zie gler. A – lat eral view, B–K – up per
views. Length of scale bars – 100 µm

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

284.II.735 26.5 16.5 10.0 11.7 - 0.62 0.38 0.44 -



1914. Oma- monomeroceras sub par ti tum an gus ti vari ca tum So bo -
lew: p. 37, pl. 3, fig. 6.

1971. Cheilo ceras (Cheilo ceras) sub par ti tum (Mün ster): Bo go -
slovsky, p. 105, 106, pl. 5, fig. 9.

1989. Cheilo ceras sub par ti tum (Mün ster): Czar nocki, p. 18.
1993. Cheilo ceras (Cheilo ceras) sub par ti tum sub par ti tum (Mün -

ster): Becker, pp. 237–239, text- fig. 82a, 83a, pl. 13, figs 1–4, 
9.

Ma te rial: MUZ PIG 175.II.14, 176.II.27.
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell dis coid, in vo lute, with flat flanks. Ven tral side
nar row and rounded. Um bili cus closed, point- like. Dis tinct deep,
straight or slightly bent, ra dial con stric tions, 2 to 4 per whorl, are
visi ble on the moulds.
Dis tri bu tion: Po land: Holy Cross Moun tains, Kielce, £agów-
 Dule, Janc zyce (Fa men nian, cono dont zones: Up per crepida –
Lower mar gini fera); Ger many (gonia tite zones: sub par ti tum – bif -
erum; cono dont zones: Up per crepida – Lower mar gini fera); Rus -
sia, Ural (lower part of the Cheilo ceras ge nus zone).

Cheilo ceras (Cheilo ceras) longi lobum (So bo lew 1914)
Figs 33E, 34 C

1914. Oma- monomeroceras (Cheilo ceras) longi lobum So bo lew: p. 
30, text- fig. 2, pl. 1, fig. 2a–b.

Ma te rial: MUZ PIG 175.II.7; in col lec tion as Cheilo ceras cur -
vispina (Sand berger).
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Fig. 19. Up per Fa men nian cono donts from the Os trówka sec tion (Ga³êzice), Mid dle ex pansa Zone, sam ple 284.II.323. A, B. Pseu do -
polyg nathus bre vi pen na tus Zie gler, up per and lower views; C–E. Bis patho dus costa tus sul cif erus (Bran son et Mehl), up per views; F, G.
Bis patho dus sta bilis (Bran son et Mehl), up per views; H, I. Bran mehla su prema (Zie gler), up per views; J. Meh lina cras si den tata (Bran son 
et Mehl), lat eral view. Length of scale bars – 100 µm

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.27 18.8 11.5 3.7 7.2 - 0.61 0.19 0.38 -

175.II.27a 14.2 8.5 - 6.5 - 0.60 - 0.45

175.II.14 24.0 14.8 6.3 10.0 - 0.61 0.26 0.42 -



Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell dis coid, with body cham ber pre served, oc cu -
py ing 3/4 of whorl length. Um bili cus closed, with a broad funnel-
 like de pres sion (3.5 mm) around it. Su ture line with shal low

rounded ven tral lobe, deep and nar row lat eral lobe, and broad
flat- rounded outer and lat eral sad dles.
Dis tri bu tion: Po land: Holy Cross Moun tains, Kadziel nia sec tion
(Fa men nian, zone: IIa).

Cheilo ceras (Staf fites) cur vispina cur vispina
(G. et F. Sand berger 1850/51)

Figs 34 (A, B), 35 (C–H)

 1850/51. Gonia tites ret ror sus cur vispina G. et F. Sand berger: p.
108, pl. 10, fig. 2, pl. 10b, figs 9, 10, 24, 28.

1914. Oma- monomeroceras (Cheilo ceras) acu ti lobum So bo lew:
p. 35, text- fig. 24, pl. 2, fig.13.

1918. Cheilo ceras (Staf fites) cur vispina (G. et F. Sand berger):
We de kind, p. 146, text- fig. 46m.

1971. Cheilo ceras (Staf fites) cur vispina (Sand berger et Sand -
berger): Bo go slovsky, pp. 116, 117.

1993. Cheilo ceras (Staf fites) cur vispina cur vispina (G. et F. Sand -
berger): Becker, pp. 250, 251, text- figs 83l, 84c, 85a, b, 86a,
b, pl. 15, figs 7–10.

Ma te rial: MUZ PIG 175.II.5; in col lec tion as Cheilo ceras acu ti -
lobum So bo lew; 175.II.6, 7; 176.II.1-4.
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell thick- discoid, nearly subspheri cal, in vo lute.
Ven tral side wide and rounded, flanks con vex. Um bili cus closed.
Growth lines con vex on flanks, shaped in broad and rounded si -
nuses on ven tral side. Dis tinct con stric tions visi ble on moulds, 3–4 
per whorl. Ven tral lobe funnel- like, nar row, sharply pointed; the
first lat eral lobe pointed, in form of a hook bent to ward the outer
side. The outer sad dle is flat tened and broad, the lat eral sad dle is
higher and broader than outer one.
Re marks: The pres ent author, simi larly as Becker (1993), in -
cluded Cheilo ceras acu ti lobum to syn on ymy of Ch. (Staf fetes)
cur vispina cur vispina, as both spe cies have simi lar su ture line.
R.T. Becker noted the un usu ally great di men sions of the Pol ish
speci mens (di ame ters from 50 to 70 mm), dis tin guish ing them
from the forms from the type area in Ger many, which at tain only
30 mm in di ame ter.
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Fig. 20. Ex pla na tion of the mor pho logi cal pa rame ters of gonia tite shells. A – view of the last whorl with ap er ture: a-a – outer or ven tral
side, a-b – whorl flank, b-c – um bili cal part, c-c – in ner or dor sal side; B – cross- section of shell; C – side view; dm – di ame ter of speci -
men; ww – whorl width; wh – whorl height; ah – ap er ture height; uw – um bili cus width

Fig. 21. Cross- section of shell with su ture lines shown on the
first whorl (A), side view of pro to conch and whorls (B), su ture
lines (C, D) and growth lines (E) in Ar cho ceras vari co sum Drever -
mann; A–C – 175.II.50a, P³ucki, wh = 1.0 mm; D, E – 175.II.50,
P³ucki, D – wh = 2.3 mm, E – wh = 2 mm

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.5 35.3 21.3 - 16.6 - 0.60 - 0.47 -

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

175.II.7 51.4 34.8 20.1 ?20.0 - 0.67 0.39 0.39 -



Dis tri bu tion: Po land: Holy Cross Moun tains, £agów sec tion,
Kadziel nia sec tion (Fa men nian, zone IIa, cono dont zones: Up per
crepida – rhom boi dea); Ger many; North Af rica; Rus sia, Ural (Fa -
men nian, up per part of zone IIa, zones glo bo sum – acu tum).

Cheilo ceras (Ray mon diceras) ver neuili (Mün ster 1839)
Figs 34D, 35 (I, J)

1839. Gonia tites ver neuili Mün ster: p. 17, pl. 3, fig. 9.
1908. Cheilo ceras ver neuili (Mün ster): We de kind, pp. 583, 584, pl. 

39, fig. 1.

1914. Oma- monomeroceras ver neuili (Mün ster): So bo lew, p. 32,
text- fig. 11, pl. 2, fig. 1.

1966. Cheilo ceras ver neuili (Mün ster): Babin, pp. 374, 375, text-
 figs 36(1), 36(2), pl. 18, figs 11, 12.

1971. Cheilo ceras (Cheilo ceras) ver neuili (Mün ster): Bo go -
slovsky, pp. 106, 107, text- fig. 31b, pl. 6, figs 1–3.

1993. Cheilo ceras (Ray mon diceras) ver neuili (Mün ster): Becker,
pp. 258–260, text- figs 84d, f, 87a, b, pl. 16, figs 3, 4, 6, 7, 10,
11.

Ma te rial: 176.II.31a, b, d; 43, 47; in col lec tion as Cheilo ceras
ver neuili (Mün ster).
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Fig. 22. A–G. Ar cho ceras vari co sum (Drever mann), A – sam ple 175.II.48; B – 175.II.50; C – P³.12; D – 175.II.49; E–G. – P³.1; H, I.
Man ti co ceras drever manni We de kind, 175.II.40; A–E, G, H – lat eral view, show ing growth lines; F, I – ado ral view; P³ucki, Up per Frasn -
ian, Ar cho ceras vari co sum Zone, lin gui formis Zone. Length of scale bars – 10 mm



Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell dis coid, from thick to thin, with vari able ap er -
ture heights – from low to mod er ately high. Ven tral side round,
flanks are slightly flat tened. Um bili cus in adult forms com pletely
closed, a funnel- shaped de pres sion visi ble around it. Growth lines
on flanks are con vex, and on the ven tral side show an gu lar si nuses
with rounded bot toms. Con stric tions on the ven tral side, 4–6 per
whorl, mimic the si nu soi dal shape of the growth lines. Ven tral
lobe V- shaped, shal low; lat eral lobe broad, open at an ob tuse an -
gle, asym met ric. Its outer side gen tly in clined, the in ner – steep.
Ven tral sad dle flat tened, passes to lat eral lobe; lat eral sad dle
broad, rounded and flat tened, passes gradu ally to um bili cal mar -
gin.
Re marks: The vari abil ity of whorl and ap er ture height in this spe -
cies is well re flected by the varia tion of the wh/dm (from 0.53 to
0.63) and ah/dm (from 0.22 to 0.30) in di ces.
Dis tri bu tion: Po land: Holy Cross Moun tains, £agów sec tion,
Kadziel nia sec tion (Fa men nian, zone: IIa, cono dont zones: Up per
crepida/rhom boi dea); Ger many; France; Rus sia (Fa men nian,
zones: IIa – lower part of IIb, ver neuili – bif erum).

Fam ily DIMERO CERA TI DAE Hyatt 1884

Ge nus Di mero ceras Hyatt 1884
Type spe cies Gonia tites ma mil lifer

G. et F. Sand berger 1850

Di mero ceras glo bo sum (So bo lew 1914)
Figs 36B, 37 (A–C)

1914. g - Oma – di mero ceras (Di mero ceras) glo bo sum So bo lew: p.
42, text- fig. 58, pl. 4, fig. 9a, b.

Ma te rial: Muz. PIG 176.II.8a, b; 11a; in col lec tion as Cheilo ceras 
glo bo sum (Mün ster).
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell nearly subspheri cal, in vo lute, maxi mum di -
ame ter 37 mm. Ven tral side wide and rounded, flanks slightly con -
vex. Whorl cross sec tion cres cen tic. Um bili cus closed at ma ture
stage. Ven tral lobe mod er ately broad, V- shaped, with rounded
bot tom, half the length of ad ven ti tious lobe. Ad ven ti tious lobe
deep, with rounded bot tom di rected to wards the outer side. Lat eral 
lobe small, open at an ob tuse an gle. First sad dle high, mod er ately
broad, with steep sides. Lat eral sad dle asym met ric, broad and flat -
tened, with steep outer side and gen tly in clined apex, pass ing
abruptly to an gu lar lat eral lobe open at an ob tuse an gle. Subum -
bili cal sad dle low and wide- round.
Dis tri bu tion: Po land: Holy Cross Moun tains, £agów sec tion (Fa -
men nian, zone: IIb; zones: Lower – Up per mar gini fera); Ger -
many; North Af rica; Rus sia (Fa men nian, zones: IIb – ?IIIb).
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Fig. 23. Su ture lines (A–D) and growth lines (E–I) in Man ti co -
ceras Hyatt: A. Man ti co ceras drever manni We de kind, 175.II.39,
P³ucki, wh = 26.7 mm; B. Man ti co ceras lamed (G. et F. Sand -
berger), 175.II.42, P³ucki, wh = 20 mm; C. Man ti co ceras lamed
(G. et F. Sand berger), 175.II.43, P³ucki, WH = 22 mm; D. Man ti -
co ceras in tu mes cens (Bey rich), 175.II.51, P³ucki, wh = 40 mm; E.
Man ti co ceras drever manni We de kind, 175.II.40, P³ucki, wh =
18.5 mm; F. Man ti co ceras drever manni We de kind, 175.II.35,
P³ucki, wh = 26.2 mm; G. Man ti co ceras drever manni We de kind,
175.II.33, P³ucki, wh – 26.7 mm; H. Man ti co ceras lamed (G. et F.
Sand berger), 175.II.46, P³ucki, wh = 10.5 mm; I. Man ti co ceras
drever manni We de kind, 175.II.35, trans verse sec tion, wh = 24.0
mm

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

176.II.31b 36.0 22.5 11.0 15.0 - 0.63 0.30 0.42 -
176.II.31d 36.5 19.6 8.0 16.5 - 0.54 0.22 0.45 -
176.II.43 72.5 42.0 16.7 29.0 - 0.58 0.23 0.40 -
176.II.47 39.5 24.3 11.4 17.3 - 0.61 0.29 0.44 -

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

Sobolev,
tab. IV,
fig. 9

28.0 15.0 7.4 18.0 - 0.54 0.26 0.64 -

176.II.8b 21.0 11.0 - 14.5 - 0.52 - 0.69 -
176.II.11a 26.2 16.2 7.0 15.0? - 0.61 0.26 0.57 -
176.II.8a 37.0 23.0 13.5 23.0 - 0.62 0.36 0.62 -



Ge nus Pa ra tor noceras Hyatt 1900
Type spe cies Gonia tites len ti formis Sand berger 1857

Pa ra tor noceras po lo ni cum (Gürich 1896)
Figs 36A, 37 (D–H)

1896. Para do ceras? len ti forme var. po lo nica Gürich: p. 343, pl. 13, 
fig. 1.

1914. Oma- monomeroceras (Agan ites?) len ti forme Sand berg. em.
Gürich: So bo lew, p. 34, text- figs 18–20, pl. 2, figs 9, 10.

1971. Pa ra tor noceras (P.) len ti forme (Sand berger): Bo go slowsky, 
pp. 176- 179, text- fig. 57a, pl. 15, figs 1–6.

1975. Pa ra tor noceras len ti forme (Sand berger): Pe tersen, p. 33,
text- figs 12i, 18c, 19, 20a–d, pl. 3, figs 1–6; pl. 4, figs 6–8.

Ma te rial: MUZ PIG 176.II.20, 21, 22, 24, 25; in col lec tion –
176.II. 20 as Cheilo ceras la gow ien sis Gürich; 176.II. 21, 22, 24,
25 – as Cheilo ceras len ti forme Gürich.
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Fig. 24. A–E. Man ti co ceras drever manni We de kind; A–C – sam ple 175.II.37, D, E – 175.II.39. F–H. Man ti co ceras lamed (G. et F.
Sand berger); F – 175.II.42, G, H – 175.II.44, A, E, H – ven tral view, B, D, F, G – lat eral view, D, E – with su tures, C – ado ral view; P³ucki, 
Up per Frasn ian, Ar cho ceras vari co sum Zone, lin gui formis Zone. Length of scale bars – 10 mm

Fig. 25. Su ture lines (A) and growth lines (B–D) in Crick ites
holzapfeli We de kind. A, B – UW 03393 coll. H. Makowski,
P³ucki; A – wh = 28.4 mm, B – wh = 38.8 mm; C, D – 175.II.35,
P³ucki, C – wh = 27.0 mm; D – wh = 18.0 mm
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Fig. 26. A. Man ti co ceras in tu mes cens (Bey rich), 175.II.51; B, C. Crick ites neverovi Bo go slovsky, sam ple 175.II.52; D–I. Crick ites
holzapfeli (We de kind), D–F – sam ple 175.II.33, G–I – sam ple UW 003393; A, B, E, H – lat eral view, A – with su tures, H – with growth
lines, C, D, G – ven tral view, F, I – ado ral view; P³ucki, Up per Frasn ian, Ar cho ceras vari co sum Zone, lin gui formis Zone. Length of scale
bars – 10 mm



Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell at ma ture stage len ticu lar, strongly in vo lute,
30–50 mm in di ame ter. Ven tral side sharp, whorl flanks mod er -
ately and regu larly con vex. Um bili cus point- like, nearly closed.
Body cham ber oc cu pies nearly the whole whorl. Shell smooth,
though on moulds oc cur ra dial con stric tions, 3–5 per whorl, well
marked near the ven tral side, where they slightly bend si nu soi dally 
back wards. Su ture line con sists of: shal low V- shaped ven tral lobe, 
deep and asym met ri cal, pointed ad ven ti tious lobe, and wide and
shal low lat eral lobe. First lat eral sad dle is rounded and nar row, the
sec ond – broad and rounded.
Dis tri bu tion: Po land: Holy Cross Moun tains, £agów sec tion
(Lower Fa men nian, up per part of Cheilo ceras Zone; cono dont
zones: Lower–Up per mar gini fera); Ger many (Pa ra tor noceras
acu tum – to the top of Neh denium Beds); Spain; North Af rica;
Rus sia, Ural (up per part of Cheilo ceras ge nus zone).

Ge nus Prae mero ceras Becker, 1993
Type spe cies Di mero ceras pet te rae Pe tersen 1975

Prae mero ceras glo bo soi des (So bo lew 1914)
Figs 36 (C–F), 37 (I, J), 38 (A–D)

1914. Oma – mono mero ceras (Cheilo ceras) glo bo soi des So bo lew:
p. 42, text- fig. 57, pl. 4, figs 6a, b, 7, 8.

Ma te rial: 176.II.9, 10, 11b, 12–16, 63; in col lec tion as Cheilo -
ceras glo bo sum (Mün ster); 176.II.40; in col lec tion as Cheilo ceras
ver neuili (Mün ster).
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell thick dis coid, with wide and rounded ven tral
side, and slightly con vex flanks. Whorl sec tion cres cen tic. Ap er -
ture height usu ally equal to 1/2 of whorl height. Um bili cus closed
in ma ture forms. Ven tral lobe mod er ately broad, V- shaped, with
rounded bot tom, 1/2 the length of ad ven ti tious lobe. Ad ven ti tious
lobe deep, nar row with rounded bot tom. Lat eral lobe widely
rounded, di vided by low sad dle on the mar gin of cir cu mum bili cal
de pres sion. Ven tral sad dle mod er ately broad, with rounded apex
and steep sides, lat eral sad dle of the same height as the ven tral sad -
dle, broad, rounded and asym met ric, with steep outer side and in -
clined in ner side.
Oc cur rence: Po land: Holy Cross Moun tains, £agów sec tion (Fa -
men nian, zone IIb; cono dont zones: Lower–Up per mar gini fera);
Ger many; North Af rica; Rus sia (zone IIa–IIb, zones pat te rae –
bif erum).

Fam ily PROLO BI TI DAE We de kind 1913

Ge nus Prolo bites Karpin sky 1885
Type spe cies Gonia tites bifer var. delphinus

Sand berger et Sand berger 1851

Prolo bites sp.
Fig. 38 (E–H)

Ma te rial: MUZ. PIG 284.II.85, 87.
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell dis coid and in vo lute, with flat flanks and dis -
tinct con stric tion near ap er ture, up to 23 mm in di ame ter. Ven tral
side nar row. Cross sec tion of the last whorl high ovate. Um bili cus
closed. A dis tinct cir cu lar de pres sion visi ble be fore the ap er tu ral
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Fig. 27. A–E. Su ture lines in Tor noceras sublen ti forme (So bo -
lew). A – 175.II.90, Janc zyce, wh = 17.2 mm; B – 175.II.93a,
Janczyce, wh = 31.2 mm; C – 175.II.111, Janc zyce, wh = 44.3
mm; D – 175.II.116, Janc zyce, wh = 50.5 mm; E – 175.II.113,
Janc zyce, wh = 61 mm

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

176.II.21 32.0 20.0 - 18.6 - 0.63 - 0.58 -
176.II.22 47.0 28.0 14.0 18.5 - 0.60 0.30 0.40 -
176.II.24 37.0 25.0 ?12.0 ?18.0 - 0.67 0.32 0.50 -
176.II.25 ?45.0 ?29.0 14.5 18.0 - 0.64 0.32 0.40 -

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

176.II.9 40.3 25.0 11.0 24.4 - 0.62 0.27 0.61 -
176.II.10 61.4 37.3 21.0 ?29.0 - 0.60 0.34 0.50 -
176.II.16 54.0 33.3 15.0 ?28.6 - 0.61 0.27 0.52 -
176.II.40 43.8 28.0 ?10.0 ?24.5 0.63 0.22 0.56 -

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

284.II.85 21.9 13.1 5.0 11.9 - 0.59 0.22 0.54 -
284.II.87 22.3 13.0 6.3 13.7 - 0.58 0.28 0.61 -
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Fig. 28. A, B. Crick ites holzapfeli (We de kind), A – lat eral view, B – ado ral view, 175.II.45, P³ucki, Up per Frasn ian, Ar cho ceras vari co -
sum Zone, lin gui formis Zone. C–J. Tor noceras sublen ti forme (So bo lew), C – 175.II.117; D – 175.II.111; E, F – 175.II.113; G, H –
175.II.94; I, J – 175.II.90; C–E, G, I – lat eral view with su tures, F, H – ven tral view, J – ado ral view; Janc zyce, Fa men nian, Cheilo ceras
(Ch.) sub par ti tum Zone, Up per crepida Zone. Length of scale bars – 10 mm



con stric tion, con nected with both, con stric tion and um bili cus.
Growth lines straight, su ture line not pre served. The de scribed
speci mens are most simi lar to P. delphinus (G. et F. Sand berger),
from which they dif fer by their higher whorls and the more dis tinct 
de pres sion near the um bili cus.
Dis tri bu tion: Po land: Holy Cross Moun tains, Ga³êzice: Os trówka 
sec tion (Up per Fa men nian, gonia tite ge nus zone: Prolo bites; co-
nodont zone: Up per tra chytera).

Su per fam ily PRAE GLYPHIO CERA TA CEAE
Ruz hencev 1957

Fam ily SPO RA DO CERA TI DAE Miller et Fur nish 1957

Ge nus Spo ra do ceras Hyatt 1884
Type spe cies Am mon ites Mün steri v. Buch 1832

 Spo ra do ceras muen steri (v. Buch 1832)
Figs 38 (I–K), 39C

1832. Am mon ites Mün steri v. Buch: p. 41, pl. 2, fig. 5.
1870. Gonia ties Mün steri (v. Buch): Ti etze, p. 28, pl. 1, fig. 7.
1971. Spo ra do ceras (Spo ra do ceras) muen steri (Buch): Bo go -

slowsky, pp. 141–144, text- fig. 41, pl. 9, figs 5, 6.
1975. Spo ra do ceras (Spo ra do ceras) muen steri (von Buch): Pe -

tersen, p. 42, text- figs 21d, 22b, pl. 6, figs 4–6.
1989. Spo ra do ceras mün steri (Buch): Czar nocki, p. 24.
1993. Spo ra do ceras muen steri (v. Buch): Becker, pp. 319, 320,

text- fig. 95k, pl. 24, fig. 8.

Ma te rial: MUZ PIG 284.II.275.
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Fig. 29. Su ture lines in Lin gua tor noceras House, Oxy tor noceras
Becker, Fal ci tor noceras House et Price and Tor nia House: A –
Lin gua tor noceras aff. clau sum (Glenis ter), 175.II.42a, P³ucki, wh
= 10.3 mm; B – Oxy tor noceras acu tum (Freck), 176.II.77, Jan-
czyce, wh = 19.3 mm; C – Oxy tor noceras acu tum (Freck),
175.II.88, Kadziel nia, wh = 26.2 mm; D, E – Fal ci tor noceras bi lo -
ba tum (We de kind), 284.II.288, Os trówka, D – wh = 24.4; E – wh = 
27.5; F – Tor nia mirabile (Dybczyñski), 284.II.734, Kielce, “Sie-
klucki’s brick yard”, wh = 4.3 mm

Fig. 30. A–G. Su ture lines in Phoe nix ites fre chi (We de kind). A
– 175.II.100, Janc zyce, wh = 16 mm; B – 175.II.91a, Janc zyce, wh 
=11 mm; C – 175.II.105, Janc zyce, wh = 12.5 mm; D, E –
175.II.97, Janc zyce, D – wh = 8 mm, E – wh = 43 mm; F –
175.II.103, Janc zyce, wh = 47.5 mm; G – 175.II.106, Janc zyce,
wh = 31.7 mm



Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell thick dis coid, strongly in vo lute, wid est near
um bili cus. Ven tral side mod er ately wide, rounded, passes gradu -
ally to flat- convex flanks, form ing funnel- like de pres sion near um -
bili cus. Um bili cus closed. Whorl cross sec tion el lip ti cal. Su ture
line in ma ture forms with nar row and deep ven tral lobe, whose
depth equals 3/4 of the depth of lat eral lobes. First and sec ond sad -
dle high and regu lar, bounded by al most par al lel sides and rounded 
api ces. Lat eral lobes also have par al lel sides, but their bot toms are
elon gated and pointed. Subum bili cal sad dle broad and rounded,
slightly asym met ric.
Dis tri bu tion: Po land: Holy Cross Moun tains, Ga³êzice: Os trówka 
sec tion (Up per Fa men nian, gonia tite gen era zones: Platy cly me nia
– Cly me nia; cono dont zones: Up per tra chytera – Lower ex pansa);
Sude tes: Dzikow iec, “Cly me nia Lime stone”; Ger many; Mo rocco;
Rus sia: Ural; Ka zakhstan; Aus tra lia (Up per Fa men nian, cepha lo -
pod zones III–V).

Spo ra do ceras post hu mum We de kind, 1918
Figs 39B, 40 (A, D)

1918. Spo ra do ceras con tiguum var. post huma We de kind: p. 149,
text- fig. 47k, pl. 18, fig. 13.

1971. Spo ra do ceras (Spo ra do ceras) post hu mum We de kind: Bo go -
slowsky, p. 155, 156, pl. 13, figs 1-3.

1975. Spo ra do ceras (Spo ra do ceras) post hu mum We de kind: Pe -
tersen, pp. 42, 45, text- figs 21e, 22a, 23, pl. 6, figs 1–3.

Ma te rial: MUZ PIG 284.II.323; in col lec tion as Spo ra do ceras
con tiguum var. post huma We de kind.
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell in com plete, strongly in vo lute, ca 70 mm in di -
ame ter. Ven tral side wide and rounded; flanks flat, form ing a
funnel- like de pres sion near um bili cus. Um bili cus point- like,
closed. Su ture line with nar row, funnel- shaped and deep ven tral
lobe, whose depth equals half the depth of the first lat eral lobe.
The first lat eral lobe deep and nar row, with pointed ter mi na tion di -
rected out wards. The sec ond lobe shorter than first and mim ics its
shape. First and sec ond sad dles high, lim ited by nearly par al lel
sides and rounded api ces; the first sad dle much broader. Subum -
bili cal sad dle high, slightly broader than the other sad dles.
Dis tri bu tion: Po land: Holy Cross Moun tains, Ga³êzice: Os trówka 
sec tion (Up per Fa men nian, “Gonio cly me nia Beds ”, Cly me nia
Zone, cono dont zone: Mid dle ex pansa); Ger many; North Af rica;
Rus sia: Ural; Aus tra lia, Can ning Ba sin (Up per Fa men nian, cepha -
lo pod zones: III–VI).

Fam ily PRAE GLYPHIO CERA TI DAE Ruz hencev 1957

Ge nus Prae glyphio ceras We de kind 1908
Type spe cies Spo ra do ceras pseu dosphaericum Frech 1902

Prae glyphio ceras kiel cense (So bo lew 1914)
Fig. 40 (B, C, E, F)

1914. g - Oma- dimeroceras (Prae glyphio ceras) kiel cense So bo -
lew: p. 39, text- fig. 44, pl. 3, figs 14–16.

Ma te rial: MUZ PIG 284.II.34; 284.II.732; in col lec tion as P.
pseu dosphaericum Frech.
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell thick dis coid, nearly spheri cal, 9 to 20 mm in
di ame ter. Um bili cus small, rounded and con cave. Shell cov ered
with thin and dense growth striae, con vex on flanks and form ing a
shal low si nus on the ven tral side. In dis tinct ra dial con stric tions, 4
per whorl, are pres ent on moulds. Su ture line with high lat eral sad -
dles, the first mod er ately broad and the sec ond broader, and a V-
 shaped broad lat eral lobe. Height of sec on dary me dian sad dle
equals 2/3 of the lat eral sad dle height. In dis tinct straight con stric -
tions, 4 per whorl, and the high me dian sad dle dis tin guish this spe -
cies from P. pseu dosphaeri cus Frech.
Dis tri bu tion: Po land: Holy Cross Moun tains, Kielce: Siek lucki’s
brick yard (“Cly me nia Shales”), Ga³êzice: Os trówka sec tion (Up -
per Fa men nian, gonia tite ge nus zone: Prolo bites; cono dont zones:
Up per mar gini fera – tra chytera).
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Fig. 31. A–C. Growth lines in Phoe nix ites fre chi (We dekind).
A – 175.II.105, Janc zyce, wh = 12.5 mm; B, C – 175.II.125,
P³ucki, B – wh = 4 mm, C – wh = 11.7 mm

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

284.II.275 51.2 32.5 18.5 34.5 - 0.63 0.37 0.67 -

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

284.II.323 ?60.0 33.5 - 25.0 - 0.55 - 0.42 -

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

284.II.732 21.0 12.0 - 10.8 3.0 0.57 - 0.51 0.14
284.II.34 8.3 5.0 1.6 5.3 1.3 0.60 0.13 0.64 0.16
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Fig. 32. A, B. Lin gua tor noceras aff. clau sum (Glenis ter), sam ple 175.II.42a, A – lat eral view with su tures, B – ven tral view; P³ucki, Up -
per Frasn ian, Ar cho ceras vari co sum Zone, lin gui formis Zone; C–F. Oxy tor noceras acu tum (Frech); C, D – sam ple 175.II.88, Janc zyce E,
F – 175.II.77, Kielce, Kadziel nia; C, E – lat eral view, show ing the last su ture, D, F – ven tral view; C–F – Cheilo ceras (Ch.) sub par ti tum
Zone, Up per crepida Zone; G–N. Phoe nix ites fre chi (We de kind), G, H – sam ple 175.II.100, L, M – 175.II.107; G, L – lat eral view with
the last su tures, H, M. – ven tral view, H – show ing the nar row ven tro lateral fur rows; G, H, L, M – Janc zyce, Cheilo ceras (Ch.) sub par ti -
tum Zone, Up per crepida Zone; I, J – sam ple P³-12, K, N – 175.II.125; I, K, N – lat eral view show ing bi con vex growth or na ment, J – ven -
tral view with su tures; I–K, N – P³ucki, Ar cho ceras vari co sum Zone, lin gui formis Zone. Length of scale bars – 10 mm



Su per fam ily PRI ONOCERA TA CEAE Hyatt 1884
Fam ily PRI ONOCERA TI DAE Hyatt 1884

Ge nus Pri onoceras Hyatt 1884
Type spe cies Gonia tites di vi sus Mün ster 1832

Pri onoceras sul ca tum (Mün ster 1832)
Fig. 40 (G, J)

1832. Gonia tites sul ca tus Mün ster: p. 23, pl. 3, figs 7 a–c.

1959. ?Pri onoceras sul ca tum (Mün ster): Le wowicki, p. 95.
1971. Pri onoceras sul ca tum (Mün ster): Bo go slowsky, p. 186, pl.

16, figs 4, 5.
1989. Pri onoceras sul ca tus (Mün ster): Czar nocki, p. 18.

Ma te rial: MUZ PIG 284.II.296.
Di men sions (dm, wh, ah, ww, uw – in mm):
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Fig. 33. A, B. Fal ci tor noceras bi lo ba tum (We de kind), sam ple 284.II.288, A – lat eral, B – ven tral views with su tures, Ga³êzice, Os -
trówka, Fa men nian, “Lower Le wigites Beds”, Lower exspansa; C, D. Tor nia mirabile (Dybczyñski), sam ple 284.II.734, C – lat eral, D –
ven tral views with su tures; Kielce, “ Siek lucki’s brick yard”, Fa men nian, Lower–Up per mar gini fera zones; E. Cheilo ceras (Cheilo ceras)
longi lobum (So bo lew), sam ple 175.II.7, lat eral view with the last su ture, Kadziel nia, Fa men nian, Cheilo ceras (Ch.) sub par ti tum Zone,
Up per crepida Zone; F–H. Post tor noceras con tiguum So bo lew, 284.II.735, F – lat eral, G – ven tral views with su tures, H – ado ral view;
Kow ala, Fa men nian, Post tor noceras con tiguum Zone (IIb), Up per mar gini fera Zone; I–M. Cheilo ceras (Cheilo ceras) sub par ti tum sub -
par ti tum (Mün ster), I, M – 175.II.14; J–L – sam ple 175.II.14a; I, J – lat eral, K – ven tral views with con stric tions, L, M – ado ral view;
Janczyce, Cheilo ceras (Cheilo ceras) sub par ti tum Zone, Up per crepida Zone. Length of scale bars – 10 mm

specimen
number

dm wh ah ww uw
wh/
dm

ah/
dm

ww/
dm

uw/
dm

284.II.296 15.5 9.5 4.6 11.0 - 0.61 0.30 0.71 -



De scrip tion: Shell thick dis coid and in vo lute, 16 mm in di ame ter,
with very wall in cre ment in whorl height. Whorl cross sec tion high 
ovale. Ven tral side mod er ately nar row, gradu ally passes to flat-
 convex whorl flanks. Um bili cus point- like, closed and con cave.
Shell cov ered with thin and dense growth striae, form ing a shal low 
si nus on ven tral side. Three con stric tions are pres ent on the
whorls, most dis tinct on flanks, and dis ap pear ing on ven tral side.
Ven tral lobe nar row and deep, funnel- like. First lat eral sad dle nar -
row and high. Lat eral lobe in form of wedge, with ex tended ter mi -
na tion, of same depth as the ven tral lobe. Sec ond lat eral sad dle
broad, the same height as the first.
Dis tri bu tion: Po land: Holy Cross Moun tains, £agów (Up per Fa -
men nian, Platy cly me nia Zone), Ga³êzice - Os trówka (Clymenia
Zone, cono dont zone - ex pansa): Sude tes (Wock lu meria ge nus
zone); Ger many; Rus sia: Ural, Ka zakhstan (Up per Fa men nian,
Prolo bites ge nus zone); North Af rica (Cly me nia lae vi gata Zone).

Pri onoceras di vi sum (Mün ster, 1832)
Fig. 40 (H, I)

1832. Gonia tites di vi sus Mün ster: p.24, pl. 4, figs 6a–c.
1959. Pri onoceras di vi sum (Mün ster): Le wowicki, p. 93, 94, pl. 2,

fig. 6.
1971. Pri onoceras di vi sum (Mün ster): Bo go slowsky, p. 187, 188,

text- fig. 60, pl.16, figs 6–13.

Ma te rial: MUZ PIG 284.II.295.
Di men sions (dm, wh, ah, ww, uw – in mm):

De scrip tion: Shell in flate, 9 mm in di ame ter, strongly in vo lute
with low semi cir cu lar whorls, whose in cre ment in height is low.
Um bili cus slightly de pressed, point- like and closed. Growth striae
and con stric tions and the su ture line simi lar as in P. sul ca tum
(Mün ster), from which they dif fer by the in flate shell form.
Dis tri bu tion: Po land: Holy Cross Moun tains, Ga³êzice: Os trówka 
sec tion (Up per Fa men nian, Cly me nia Zone, cono dont zone: ex -
pansa); Sude tes (Wock lu meria ge nus zone); Ger many, North Af -
rica; Rus sia: Ural; Ka zakhstan (Up per Fa men nian, Prolo bites
ge nus zone).
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Fig. 37. A–C. Di mero ceras glo bo sum So bo lew, sam ple 176.II.11a, A, B – lat eral view, B – with su tures with out chlo ram mo nia, C –
ven tral view; D–H. Pa ra tor noceras po lo ni cum (Gürich), D, E – sam ple 176.II.20; F, G – 176.II.71; H – 176.II.25; D, F, H – lat eral view
show ing con stric tions, E – ado ral view, G – ven tral view; I, J. Prae mero ceras glo bo soi des (So bo lew), sam ple 176.II.11b, I – lat eral view
show ing growth lines and su tures, J – ven tral view with su tures. A–J – £agów, Fa men nian (IIa/IIb), Up per rhom boi dea–Up per mar gini -
fera. Length of scale bars – 10 mm
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Fig. 38. A–D. Prae mero ceras glo bo soi des (So bo lew), A, B – sam ple 176.II.40, A – lat eral, B – ven tral views with su tures; C, D –
176.II.63, C – lat eral view with body cham ber; A–D – £agów, Fa men nian (IIa/IIb), Up per rhom boi dea–Up per mar gini fera; E–H. Prolo -
bites sp., E, F – sam ple 284.II.87, G, H – 284.II.85, E, G – lat eral view, F, H – ado ral view; Ga³êzice, Os trówka, Fa men nian, Prolo bites
delphinus Zone, Up per tra chytera; I–K. Spo ra do ceras muen steri (V. Buch), sam ple 284.II.275, I, K – lat eral view, I – with out chlo ram -
mo nia, J – ado ral view, Ga³êzice, Os trówka, “Lower Lae wigites Beds”, Cly me nia Zone, Lower ex pansa Zone. Length of scale bars – 10
mm
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Streszc zenie

GÓR NODE WOÑSKIE GO NI ATYTY
I WSPÓ£WYSTÊPUJ¥CE KONO DONTY
Z GÓR ŒWIÊTOKRZYSKICH: BA DA NIA

KOLEK CJI PAÑST WOWEGO IN STYTUTU
GEO LOGIC ZNEGO

Ta ti ana Woroncowa- Marcinowska

Kolek cje go ni atytów zgro mad zone przed ponad pó³wiec zem
w Mu zeum Geo logic znym PIG zawieraj¹ okazy ze brane przez J.
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Fig. 39. Su ture lines in Post tor noceras We de kind and Spo ra do -
ceras Hyatt. A. Post tor noceras con tiguum So bo lew, 284.II.735,
Kow ala, wh = 16 mm. B. Spo ra do ceras post hu mum We de kind,
284.II.323, Os trówka, wh = 33.5 mm. C. Spo ra do ceras muen steri
(v. Buch), 284.II.275, Os trówka, wh = 28.5 mm



Czar nock iego, H. Makowskiego i M. Ró¿kowsk¹. Kolek cje po -
chodz¹ ze znanych pro fili (Fig. 1): P³ucek ko³o £agowa
(Makowski, 1962, 1971; Dzik, 2002, Racki i in., 2002), Janc zyc
(Makowski, 1991), £agów–Dule i oko lic Ga³êzic (So bo lew, 1914; 
Czar nocki, 1989; Wol ska, 1967; Szulc zewski, 1971; Szulc zewski
i in., 1996). Niniejsza praca zawiera tak sonomiczn¹ re wizjê go nia- 
tytów oraz bi os traty graficzn¹ anal izê towarzysz¹cych im kono -
dontów, które wy do byto z otac zaj¹cej ska³y. Umo¿liwi³o to przy-
pi sanie go ni atytów ok reœlo nym pozio mom kono don towym.

Frañski ze spó³ go ni atytów z dol nej czêœci muszlowca
g³owonogowo- tentakulitoidowego z P³ucek ko³o £agowa zawiera
(Fig. 2): Ar cho ceras vari co sum (Drever mann), Man ti co ceras
drever manni We de kind, M. lamed (G. et F. Sand berger), Crick ites
neverovi (Bo go slovsky), C. holzapfeli (We de kind), Lin gua tor -
nocerasa aff. clau sum (Glenis ter), Phoe nix ites fre chi (We de kind) i 
reprezen tuje poziom Crick ites holzapfeli. Towarzysz¹cy im ze spó³ 

kono dontów zawiera: Pal ma tole pis subrecta Mül ler et Youn-
gquist, P. lin gui formis Mül ler, Polyg nathus im parilis Klap per et
Lane i in. (Tab. 1, 2; Fig. 2, 3-5, 6A-M) i od powi ada pozio mowi
lin gui formis, znanemu w lit era turze jako górny poziom Kell was -
ser. Z tym pozio mem zwi¹zany jest epi zod wy sok iej pro duk ty -
wnoœci Leiosphaeridia (Fig. 8).

Najstarszy i najm niej zró¿ni cow any fameñski ze spó³ go ni aty -
towy w poziomie Phoe nix ites fre chi z P³ucek jest reprezen tow any
je dynie przez ga tunek in deksowy i od powi ada on pozio mowi
kono don towemu tri an gu laris (Tab. 2; Fig. 2, 6N-R, 7, 8A-H, J).

Go ni atyty z Janc zyc, po chodz¹ce z soc zewki ciem nosz arych
wapi eni (Fig. 9) s¹ reprezen tow ane przez ga tunki Tor noceras
sublen ti forme (So bo lew), Oxy tor noceras acu tum (Frech), Phoe -
nix ites fre chi (We de kind) i Cheilo ceras (Cheilo ceras) sub par ti tum
(Mün ster), wska zuj¹c na poziom go ni aty towy Ch. (Cheilo ceras)
sub par ti tum i poziom kono don towy – górny crepida (Tab. 3, Fig.
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Fig. 40. A, D. Sporadoceras posthumum Wedekind, sample 284.II.323, A – lateral view, B – ventral view, Ga³êzice, Ostrówka,
“Gonioclymenia Beds”, Clymenia Zone, Middle expansa; B, C, E, F. Praeglyphioceras kielcense (Sobolew), B, C – sample 284.II.34,
Ga³êzice, Ostrówka, Famennian, Prolobites Zone; E, F – sample 284.II.732, Ga³êzice, Besówka, Famennian, Prolobites Zone; B, E –
lateral view with growth ornament and constrictions, C – adoral view, F – ventral view showing constrictions; H, I. Prionoceras divisum
(Münster), sample 284.II.295, H – adoral and I – lateral views with growth ornament and constrictions, Ga³êzice, Ostrówka, “Laewigites
Beds”, Clymenia Zone; G, J. Prionoceras sulcatum (Münster), sample 284.II.296, G – adoral, J – lateral views with constrictions,
Ga³êzice, Ostrówka, “Lower Laewigites Beds,” Clymenia Zone, Lower exspansa Zone. Length of scale bars A, D, E, F, G, J – 10 mm, B,
C, H, I – 20 mm



10- 12). Po dobny ze spó³ go ni atytów, w którym nomi naty wny po -
drodzaj Cheilo ceras zastêpuj¹ Staf fites i Ray mon diceras stwier-
dzony zosta³ w pro filu Kadziel nia w Kiel cach (Makowski W:
Szulc zewski, 1971). Ten ze spó³ od powi ada dol nej czêœci poziomu
go ni aty towego Pa ra tor leyo ceras glo bo sum i po graniczu pozio-
mów kono don towych crepida i rhom boi dea (Tab. 3).

W pro filu £agów- Dule (Fig. 13; Tab. 4) Czar nocki (1989)
wyró¿ni³ trzy poziomy g³owonogowe: cheilo cerasowy, prolo bite-
sowy i platyk ly men iowy. Wol ska (1967) opi sany przez sie bie w
tym pro filu ze spó³ kono dontów zaliczy³a do poziomów rhom boi -
dea-quad ran ti no dosa, stwierdzaj¹c wymi esza nie fauny. Kono -
donty wy sepa row ane z okazów reprezen tuj¹cych ró¿ne poziome
g³owonogowe wska zuj¹ jed nak na obec noœæ 4 kolejnych pozio-
mów kono don towych w tym pro filu. Na po graniczu poziomów
kono don towych crepida/rhom boi dea (Tab. 5) wystêpuj¹ Cheilo -
ceras (Staf fites) cur vispina (G. et F. Sand berger) i Cheilo ceras
(Ray mon diceras) ver neuili (Mün ster), odpowia daj¹ce pozio mowi
Pa ra tor leyo ceras glo bo sum. Na to mi ast na po graniczu poziomów
rhom boi dea/dolny mar gini fera wystêpuje Pa ra tor noceras po lo ni -
cum (Gürich), który razem z Di mero ceras glo bo sum So bo lew i
Prae mero ceras glo bo soi des (So bo lew) spo tykany jest równie¿ w
wy¿szej czêœci pro filu w poziomie kono don towym dolny mar gini -
fera (Fig. 14). Na poziom dolny mar gini fera wska zuje obec noœæ
Pal ma tole pis stop peli Sand berg et Zie gler i P. in flexoi dea Zie gler.
Wspó³wystêpow anie wymien io nych rodzajów go ni atytów suge -
ruje obec noœæ stan dar dowych poziomów go ni aty towych od Prae -
mero ceras pet te rae po Post tor noceras con tiguum. Kono donty
wy do byte z okazu Spo ra do ceras sp. ok reœlaj¹ je dynie poziom
mar gini fera, tym niem niej obec noœæ tego go ni atyta wska zuje na
górn¹ czêœæ poziomu mar gini fera (Becker, 1993). Spo ra do ceras
vari ca tum We de kind po chodzi z poziomu kono don towego tra -
chytera (Pal ma tole pis rugosa tra chit era Zie gler, P. per lo bata

helmsi Zie gler, P. p. sig moi dea Zie gler, Polyg nathus granu lo sus
Bran son et Mehl i in., Tab. 5; Fig. 15), wyró¿n ionego w ba danym
pro filu po raz pier wszy. W Niemc zech Spo ra do ceras vari ca tum
znany jest z poziomu Prolo bites delphinus, odpowia daj¹c w skali
kono don towej pozio mowi górny tra chytera (Becker, 1993).

W Ga³êzi cach w fa menie wyró¿n ione zosta³y poziomy
g³owonogowe od Prolo bites do Wock lu meria (Czar nocki, 1989)
(Fig. 16; Tab. 6). Przed stawi ciele rodzajów Prolo bites i Prae -
glyphio ceras oraz Spo ra do ceras vari ca tum reprezen tuj¹ poziom
Prolo bites delphinus, któremu w skali kono don towej od powi ada
poziom górny tra chytera. Fal ci tor noceras bi lo ba tum (We de kind), 
Spo ra do ceras muen steri (v. Buch) oraz przed stawi ciele tak sonów
Pri onoceras – Pr. sul ca tum (Mün ster) i Pr. di vi sum (Mün ster) po -
chodz¹ z warstw “le wigitesowych dolnych”, które w skali kono -
don towej reprezen tuj¹ poziom dolny ex pansa. Oka zowi ga tunku
Spo ra do ceras post hu mum We de kind z “warstw goniok ly menio-
wych” towarzyszy bo gaty ze spó³ kono dontów z ga tunku Pal ma -
tole pis gra cilis ex pansa Sand berg et Zie gler, P. gra cilis sig moi -
dalis Zie gler, P. per lo bata helmsi Zie gler, Polyg nathus znepo-
len sis Spa sov, P. exstra lo ba tus Schäfer i in. (Tab.7), odpowia -
daj¹cy pozio mowi œrod kowy ex pansa (Fig. 17- 19), a w skali
g³owonogowej – gór nej czêœci poziomu Cly me nia.

Po zycja straty grafic zna znac znej czêœci ba danych ga tunków
go ni atytów w podzi ale kono don towym i g³owonogowym zosta³a
przed stawiona w Ta beli 8 i 9.

W czêœci sys te ma tyc znej opi sano 26 ga tunków go ni atytów,
nale¿¹cych do 20 rodzajów i 9 rodzin z rzêdów Ago nia ti tida i
Gonia ti tida. Po raz pier wszy u ba danych go ni atytów (Fig. 20, 22,
24, 26, 28, 32, 33, 35, 37, 38, 40) opi sano i zi lus trow ano linie prze -
gro dowe (Fig. 21A-D, 23A-D, 25A, 27A-E, 29A-E, 30A-G,
34A-D, 36A-F, 39A-C) oraz przy ros towe (Fig. 21E, 23E-I,
25B-D, 31A-C).
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