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Summary. Two species, Taramzllicoress mimmx (Buk.) and Popamitess pattuatteesisis (Grepp.),
are described from the Lower and Middle Oxfordian in the vicinities of Cracow. Attention
is paid to the possibilities of their use in biostratigraphic correlations and even in
biostratigrapihic zonation.

Introduction. Ammonittes of the species Taramrlliteress minax (Buk.)
and Popaniiass patunaiteeslss (Grepp.) are fairly common in the Lower
and Middle Oxfordian in Poland. They are known from the margin
of the Holy Cross Mts, from the vicinity of Czéstochowa, from Kruhel
Wielki near Przemysl and from Cracow [1, 4, 9-12, 15].

A large collection of representatives of the two species has been
gathered in the course of field works in the vicinity of Cracow. The
material makes possible a detailed analysis of the variability of the
species. It is kept at the Laboratory of Paleontology and Stratigraphy,
Academy of Mining and Metallurgy, Cracow.

Systematic part

Family Oppeliidae Bonarelli 1894
Genus Taramsiliieesss del Campana 1904
Taramsdliteseas minwx (Bukowski 1887)
(Pl. 1, Figs I-6; PlL. 11, Figs I-4; Text-Fig. 1)
1887 Oppeliin mimac n.f; Bukowski [1], p. 105, Pl. XXV, Figs, la, b, c.
1928 Taramellltespas minax Bukowski; Maire [7], p. 25..
non 1951 Tarameiliteeess cf. mimax Bukowski; Jeannet [5], p. 90, Pl. 22, Fig. 1S, Pl. 28,
Fig. 7.
1963 Taramailiteress minax (Bukowski); Malinowska [9], p. 32, PIl. 1ll, Figs 17a, b, Pl. V,
Figs 37, 38a, b.
1977 Taramellitereas mimax (Bukowski); Matyja [11], Pl. 3, Figs 3-4.
1981 Tarameilitersas mimax (Bukowski); Matyja and Tarkowmski [12], Pl. 2. Figs 7a, b.
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Fig. IL Taramaillocress mimanxc (Buk.)—sketch drawing of lateral and
ventral sides and subperistomall part of the specimen with preserved
final body chamber

Materiiall: Thirtty-six specimens, including 8 with preserved peristome.

Diagnosiis: Ventral margin with 3-4 pairs of tubercles; scaphitoidal whod outline
in specimens with preserved peristome.

Dimensioms: ‘'RT 350: D =42.0mm, H/D =051, T/D =0.30, O/D = 0.08; RT 351:
D =41.0mm, H/D =051, T/D=0.37, O/D=0.11; RT 356: D =421 mm, H/D = 048,
T/D = 0.28. O/D = 0.10.

Descriptiom. Form involute. Inner whorls ovate in cross-section, regular in outline.
Whorl sides conwvex, thickest close to the umbilical margin, covered with fine, closely
spaced ribs. Ribs somewhat flexuoidal, biplicating and thickening at the mid-height. Middle
part of ventral side ornamented with a row of fine tubercles.

Whorls of mature individuals scaphitoidal in outline, subrectangular in cross-section.
Height and thickness of the last whor varying. The beginning of the last chamber,
a half of whorl long, ornamented with 3-4 pairs of tubercles and, sometimes, a fthin
keel in the middle of the venter. The appearamce of tubercles coincides with a marked
decrease in thickness of whorl, best visible at the ventrall margin. The final body chamber
ornamenied with one to feur pairs of tubereles. Whoil sides slightly eonvex, eovered
with marked ribs, more loosely spaced than on inner whorls. Pairs of second order
ribs separated by the interealary. Ribs bending ferward at the venier.

Subperistomal part of the outer whorl flat-sided, rectangular in cross-section, with
well-marked margins of ventral side, whorl sides ornamemted with furrows followed by
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lips widening from the umbilicus towards venter. Ventral keel short, triangular in outline,
with two shallow furrows on its sides.

Remarntks. Bukowski [1] figured a single specimen of the species Taramsiliteeeas rmmax
(holotype). In the studied material, only one specimen (Pl. 1I, Figs la, b) is identical
as that figured by Bukowski [1] (PI. XXV, Fig. L), whereas the majority of specimens
gathered by the authors are charactenized by the final body chamber markedly scaphitoidal
in outline and with a more flattened ventral side.

Attention should be paid to the specimen fiigured in Plate 11. Fig. 3, differing from typical
representatiives of this species in very narrow umbilicus and small thickness of the last whorl.

Specimens described by Jeannet [5] (Pl. 22, Fig. U8 Pl. 28, Fig. 7) cannot be
assigned to the species Taramallitegess mimax (Bukowski) as they are charactetized by three
rows of tubercles at ventral side, unknown in that species.

Makowski [8] interpreted Taramsilicersas mimax (Bukowski) as a dimorphic counterpart of
Popamwitrss patunatteesisis (Grepp.). Despite a marked similarity of the relevant forms, that
interpretation is not reliable as they have not been proven to be coeval. In the Oxfordian
sections of the Cracow area, the stratigraphic position of Taramsilltersas mimwex (Bukowski)
appears to be different from that of Popanittss pamwatténsiss (Grepp.) and the two species
have never been found to occur together.

Occurrence: Zalas, Szklary
Genus Popaniiess Rollier 1909
Popamitess patwnatteesis's (Greppin [1870)
(PL. 11, Figs 5-21; Text-Figs 2-4)

1987 Oppelia: patunaitepais's Greppin: Bukowski [1]. p. 123. Pl. XXVI. Figs 1®-13
1891 Oppelia polanicea Oppel; Siemiradzki [13], p. 18,
1892 Oppellin polenidzca Oppel; Siemiradzki [14], p. 451.
1901 Oppelia paumtteesisis Greppin; Loriol [6], p. 17, Pl. 1, Figs 8, 9.
1913 Oppellia poleniiza Oppel var. czenstochowiensis n. v.; Wojcik [15], p. 62.
1913 Oppeliw pollemicza Oppel var. krukelensis n.v.; Wojcik [15], p. 63, Pl. XXVIII, Eigs

5a. b.
913 Oppeliv polomizar Oppel var. paturattemsis. n.v.; Wojcik, p. 62.
1951 Popawitess pawaitzesisis Greppin; Jeannet [5), p. 102, Pl. 30, FEig. 9, Pl. 31, Figs

I2-15. fext-Figs 231-232.
1963 Popamittss pauwaiteesisis (Greppin); Malinowska [9), p. 28, Pl. Il, Figs 13-16.
1963 Popawiitss pawwmtteesisis (Greppin) var. vrzosoviensis n. var.; Malinowska [9), p. 28,

Pl. 1V. Figs 19-20.
1980 Popaniinzs patwattzesisis (Greppin); Malinowska [10], p. 31, Pl. 1, Figs [-13.
1980 Popamiicss kvuitatbmiss (Wojcik); Malinowska [10], p. 33. Pl 1I, Figs 3a. b.
I980 Popanitess ue/gilii sp. n.; Malinowska [10]. p. 33. Pl. II. Figs la. b. 2a. b.
1980 Popamitsss wrzosoviénsiis Malinowska; Malinowska [10], p. 34, Pl. II, Figs 4-9.
1980 Popaniirss pattunatieesisis (Greppin); Garlicka and Tarkomski [4], PI. 11, Fig. 5.
1981 Popawitess patatteesisis (Greppin); Matyja and Tarkowski [12], PI. II, Figs 2-3.

Materiiall: About 300 specimens, including 70 with preserved peristome.

Diagnosis: Charextretistic peristome,. scaphitoidall whotl section.

Dimensioms: RT 360: D =258 mm, H,D=0.55. T/D =034, O,D=0.09; RT 361,
D =31.0mm, H/D=052, T/D=037, O/D=0.10; RT 362: D=220mm. H/D = 0.55,
T/D = 0.43. O/D = 0.07; RT 363: D = 25.8 mm, H/D = 0.50, T/D = 0.35, ©/D = 0.09; RT 373:
D=280mm, HD=050, T/D=037. O/D=0.08; RT 377: D= t165mm, H/D =049,
T/D=0.39. O/D = 0.08: RT 375: D= h17.5 mm. H/D =048. T/D = 0.38. ©/D = 0.07.

Descriptiom. Form involute. Juvenile specimens with whorls regular in outline, and
the mature—scaphitoidal, especially in the case of specimens 25-30 mm in size. Wheorl sides
ornamented with fine, flexuoidal ribs, dividing inte two or three seeondary ribs at the
mid-height. Mould smooth when ribbing not preserved. Ventral side rounded, with ribs
bent forward.
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Fig. 2. Popamiitss patiuntweesisis (Grepp.)
—morphotype A

Subperistomal part of the final body chamber highly varying (Figs 2-4). Whorl sides
displaying one or two radial folds and ventral side—a sharp-pointed keel. Whod sides
bent outwards, forming outwards-directed lips. Peristome varying in outline from ovate
to rectangular. Suture line turning forward from the umbilicus, bent backwards thereafter,
sometimes subtriangular in outline in the proximity of keel. Ribs bent forwards at the
venter, gradually thickening in mature individuals, in which they form a ridge passing
into a sharp keel. Keel delineated by furrows situated between it and ventral margins.
Figures 2-4 show changes in arrangement or ribs in subperistomal area in the gerontic
stage.

Remanrks. In discussing the genus Popamiitss Rollier, 1909, Malinowska [9, 10] differen-
tiated the following species: P. patunmiteesisis (Greppin). P. wojeiki Malinowska. P. Ksiheleasis
(Wojcik), and P. wrzosoviansits Malinowska (= P. patunaiteesiss) (Greep.) var. wraswowiensis
Malinowska [9]. However, the descriptions given by her as well as the accompanying
comparative tables and figures appear insufficient for the identification of the species
differentiated there. The terms used in the descriptions fail to yield precisely the differences
between individual species and, therefore, to give an unequivocal basis for the identification
of a given one. In the Table and comments on individual features, terms are used such
as “section of the last whoH almest reciangular in one speeies and markedly restangular
in the other”, “ventral side flatteried in one speeies and almost flat in the eother”. Such
tefms are tee imprecise te say anything definiie about the aetual shape. Meokeover, the
analysis of the available material of the genus Pepamifss (ever 300 specimens) shewed
that the variability of features listed By Malinewska in her Table L [10] is very high
and has hitherte been underestimated. Almest every specimen shews a dependence of the
{ransversal section on the shape of the ventral side of the shell. The seetien is always
avate in the juvenile stage. ehanging ie subreetangwlar iR the gerentic stage in SSAReEtiBA
with a flattening of the venter. Whow sides may alse vary frem flatiened te eonvex:
They are usually eenvex in the early siages of growih, Becoming markedly fiatiened
in the shell part scaphitoidall in eutline. RibBiAg is always very similar. IR $6Me specimens
it may Be very pronodned while iR others obseure But ihis depends oR the mede
of BF@ESFVEHBH iR the ease of the only aur specimen BF%§EFY/%9I with shell, the meld
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displays a very well-preserved ribbing in the proximity of the ventral margin and obscure
or pootly marked ones at the umbilical margin and inner whorls. It follows that the
strength of ribbing cannot be treated as a diagnostic feature.

Thus, there arise some major questions to which we would like to give the answers:
what features of ammomites of the genus Popamitess are diagnostic at the species level?
How many species of that genus actually lived in the Early and Middle Oxfordian?
Which species hitherto proposed are valid and which should be treated as symemymous?

Our analyses show that the whole population of ammenmites of the genus Rugmmites
should be treated as belonging to a single, highly variable species. The ammonites, as

Fig. 3. Popawiisss patatteesisis (Grepp.)—morphotype B

mentioned above, appear markedly varying in appearance of the body chamber in the
gerontic stage. However, it should be noted that keel, radial fold and subperistomall lips,
although varying, always display the same mature.

The recorded differences appear insufficient to differentiate separate species within the
population of the genus Popamiisss. Thus, it follows that only one species of that genus
lived in the Oxfordian marine reservoir. Within the population of that species, three
morphaoitypes may be differemtiated: A, B. and C, differing from one another in the
outline of shell, character of subperistomal part, and shape of keel (Figs 2-4).

Mampioiyppe A (Fig. 2), most common in the studied material, comprises typical
representatiives of the species Popamiitas pattuedteesisis (Greep.). It is characterized by a regular
whor outline, somewhat scaphitoidal shape of the body chamber, distinct ribbing as well
as well-developed subperistomal part with thin keel in the last part of the ventral side
of the body chamber.

Mangtimiyppe B (Fig. 3) is somewhat scarcer in our collection, It is characterized by
a distinctly scaphitoidal outline of shell, a somewhat different arrangement of lips in the
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subperistomal zone in the gerontic stage, a thicker and narrower keel, and a rectangular
whorl shape. Moreover, the model of ribbing on whorl sides in subperistomal part is
different from that in morphotype A

Mamfiyppe C (Fig. 4) is represented by two specimens with a typical scaphitoidal
outline of shell. That morphotype of the species Popamitrss patunedtzesisis appears markedly
similar to the representatives of Taramailiiceras mimax in its typical scaphitoidal shell

Fig. 4. Popaniiess painairesisis (Grepp.)—mor-
photype C

outline as well as in ribbing and in the character of subperistomal zone. However, the
former differ from the latter by the markedly smaller size of fully grown imdividuals
and the lack of characteristic 3-4 pairs of tubercles at the venter. However. the remaining
morpholopical similarity suggests that Taramsdlitersss mimwx is an ancestor of Mynanites

paiunedrresisis.

Stratigraphic positions of the species Taramadliieeess minax and Popavites
patunatieesisis. The two discussed species are fairly common in the Lower
and Middle Oxfordian of Poland; they were reported by Bukowski [1],
Siemiradzki [13, 14], Wojcik [15], Malinowska [9, 10], Matyja [11], Matyja
and Tarkomski [12], and Gatlicka and Tarkowski [4]. Their distribution
is wider: Popamiess patsnaiteesiis (Grepp.) is also known from France,
Switzerland, the FRG, and Czechoslovakia (see [10]), and TtatameMiceras
minaisc (Buk.)—from France [3, 7).
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Representatiives of the two species are common in the Oxfordian in the
vicinity of Cracow, which is shown by the size of our collection: over
300 specimens of Popamiisss patunaiteesiss (Grepp.) and about 40 of Tara-
mellizenass minax (Buk.). Both species are characterized by a highly specific
shape, which makes them easy to identify and difficult to mistake for
others, as well as by their narrow stratigraphic range. In the vicinity of
Cracow, Taramelliteress mimax (Buk.)) was found to occur together with
Cardiocenass (Scantbunggéesesy) sp., C. (Vertebriceras) sp., Crenicenass ceeenatum
(Brug.). Lissocanaioiddes erato (d'Orb.). Neocamplylitaes delmantamiss dedimontanus
(Oppel), N. thirriai (Petitclerc et Maire), Perispitinetess ( RPosesppindies)
consociaing Buk., Parawediktidiia arduenmensits (d°Orb.), P. choffdili (Lor.),
Peliecanainiides bodeni Prieser, Holeopihylldseeras zignodiamum (d'Orb.). Sower-
byeeras tovtisultaivinnm (d'Orb ). Tavamellitersas oculatum (Phillips) and T. baca-
tum (Buk.), i.e. fossils typical of the Cardioceras bukowskii and C. costicardia
Subzones of the C. cordatum Zone. Attention should be paid to the
fact that so far this species has not been reported from the Quenstedtoceras
mariae Zone. Malinowska [9] and Matyja [11] reported it from the Car-
dioceras bukowskii Subzone of the Cordaturm Zone, and Maire [7}—ffrom
the C. praecordatumm Subzone of the Quenstedtoceras mariae Zone in
Franche-Comypite.

In the studied area, Popamitass paiuatteasiss (Grepp.) was found to occur
together with Cardiowenass (Vartebbideras)s) vertebrate (Sow.), Crenicenass sp.,
Euaspidiocanss sp., Sowanhpeenas torticulkatm (d'Orb), Cardiveerass ( Kuoticar-
dioceras) excawatmn (Sow.), C. Cardiowerass persewamss (Buck.), C. ( flesmato-
ceras) tenuistrisawn Bor., Glochicevss distorttum (Buk.), Lissoweratoiddes erato
(d'Orb.), Newcanpiildes delmontemuss delmontamruss (Oppel), N. dedimomanus
helveticuss (Jeannet). N. thirriai (Petitclerc et Maire), Scaptiitiddss poautnugyatus
(Buk.), and Perispthinatess (Miosygnetzey) sp., all of these species typical
of the Cardioceras cordatum Subzone of the Cordatum Zone and lower
part of the C. tenuicostatum Subzone of the Perisphinctes plicatilis Zone.

In the Submediterraneam biostratigraphic subdivision for the Oxfordian
[2], the species Popanites patwnatieessss (Grepp.) is treated as a fossil
characteristic of the Cardioceras cordatum Subzone.

Taking into account the frequency of occurrence, wide geographic
distribution, narrow stratigrapthic range and easy identification, the species
Taramedliteress minax and Popanitess patunaiteoais's seem to meet the requirements
for quide fossils. They may be used in biostratigraphic correlations and
even as the basis for propasing biostratigraphic zones.

INSTITUTE OH GEOLOGY AND MINERAL DEPOSITS. ACADEMY OF MINING AND METALLURGY.
AL. MICKIEWICZA 30. 30-059 CRACOW
(INSTYTUT GEOLOGII 1 SUROWCOW MINERALNYCH. AGH)
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E. Manaukn, P. Tapxomcku, Taramsdliteress minamx w Popamitess pettuattzesisis (Ammonoidea) w3
okcpopaa B oxpecTtHocTax Kpakosa

B pabore onucansl gBa Buja Tarawslliteeess minax (Byk.) u Popaniiass ppatrtatensis
(F'penm.), NPoUCXOASWME U3 HUXKHErO U cpeanero okcoppaa B okpecTHOCTEX Kpakosa. Buu-
MaHWe 06paujacTca HA BO3MOXHOCTL MX UCMONb30BAKAA ANR GUOCTpamANpaIpHEUKNK KOppEIa-
uui, a ke Anm ycTaHoBNCHWA OUOCTpamMIPEIMHEUNNK ypoBHeH.



PLATE 1

Taramalllieress mimaxc (Buk.): la. b—specimen No. RT 3856, Zalas. 2a. b=RT 353. Zalas. 3a.
b—RT 354, Zalas, 4a, b—RT 350, Zalas, 5a, b—RT 385, Zalas, 6a, b—=RT 352, Zalas



PLATE 1I
Taramailitevsas mimaxc (Buk.): la, b—RT 351, Zalas, 2—RT 358, vicinity of Cracow,
3—RT 357, Zalas, 4—RT 359, vicinity of Cracow
Popamiteas patwnatizesis's (Grepp.): 5—RT 363, vicinity of Cracow, 6—RT 360, Zalas, 7a,
b—RT 361, Zalas. 8—RT 365, Szklary. 9—RT 362, Zalas, l0a, b—RT 378, Zalas, Lla,
b—RT 371, Zalas. 12a, b—RT 372, Zalas, I3—RT 373, Zalas, ld4a, b—RT 379, Zalas,
I5—RT 376, Zalas, I6—RT 377, Zalas., I7—RT 374, Radwanowice, IB—RT 375, vicinity
of Cracow, 19—RT 380, Zalas, 20—RT I, Zalas, 21—RT 381, Zalas



