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The first plesiosaurian (Sauropterygia, Pliosauridae)
remains described from the Jurassic of Poland

Dean R. Lomax

ABSTRACT

Plesiosaur remains are rare in Poland. The first confidently documented occur-
rence of the group from the Jurassic of Poland is reported. The specimens comprise
three isolated teeth of a pliosaurid (Pliosauridae, Thalassophonea). These were found
in Upper Jurassic (lower Oxfordian) sediments and were collected from Zalas Quarry,
near Kraków, in southern Poland. Fossils from the vicinity of the Zalas area have been
collected since the 1800s, yet no report of vertebrate remains has previously been
described. 
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INTRODUCTION

Plesiosaurs are an unusual group of extinct
marine reptiles. They have been discovered on all
continents and are represented by complete to
fragmentary specimens recorded from sediments
of the uppermost Triassic (Rhaetian) to the upper
Cretaceous (Storrs and Taylor, 1996; Cruickshank
and Fordyce, 2002). Their remains are plentiful in
Europe, especially in Jurassic-aged deposits, with
major discoveries recorded from the UK, Germany
and Svalbard (e.g., Grossman, 2007; Vincent and
Smith, 2009; Smith and Vincent, 2010; Drucken-
miller and Knutsen, 2012; Knutsen, 2012; Benson
et al., 2013). However, plesiosaurs are poorly rep-
resented in Poland with only a few fragments

recorded. A single purported plesiosaur tooth along
with some isolated fish remains were reported from
the Middle Bathonian of the Polish Jura by Reh-
binder (1913), although the remains were not
described or illustrated. However, the fish remains
were later identified as that of an actinopterygian
fish (Smith and Zatoń, 2007). The supposed ple-
siosaurian tooth cannot currently be located, and
verification of the tooth as plesiosaurian is not pos-
sible. Additional plesiosaur fragments have been
collected from Cretaceous sediments (see discus-
sion in Bardet and Godefroit, 1995, p. 183; Bardet
et al., 2015). 

Despite the severe lack of Jurassic and Creta-
ceous marine reptile specimens in Poland several
important reptilian remains have been collected
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from Triassic exposures. Some key discoveries
include dinosaurs (Niedźwiedzki et al., 2014),
kuehneosaurids (Evans, 2009), nothosaurs
(Rieppel, 2000), the rare occurrence of ichthyo-
saurs (McGowan and Motani, 2003) and rauisu-
chian reptiles (Brusatte, et al., 2009) and their
traces (Niedźwiedzki et al., 2013). 

Reported here are three isolated plesiosaur
teeth collected in 1997 at Zalas Quarry, Kraków.
The teeth remained unstudied although they are
featured in a local booklet regarding the geology of
Zalas in which they were mistakenly identified as
the teeth of ichthyosaurs (Molenda, 1997). Their
tooth morphology suggests they belong to a plio-
saurid (Pliosauroidea, Pliosauridae, Thalassopho-
nea). Measurements were taken using digital
callipers and were recorded to the nearest 0.1 mm.

Institutional Abbreviations

GM: Faculty of geology, geophysics and environ-
mental protection, Geological Museum, Kraków. 

GEOLOGICAL SETTING

Zalas Quarry is a large, active quarry situated
in the eastern part of the village of Zalas, near to
the town of Krzeszowice, about 30 km west of the
city of Kraków in southern Poland, located in the
southern part of the Polish Jura Chain (Figure 1).
With numerous fossils described, it is a well-known
Jurassic locality that has been explored and stud-
ied since the 1870s (Matyja and Tarkowski, 1981;
Borszcz and Zatoń, 2009). Access to the site is
only possible with permission. New exposures of
the Jurassic strata of the area allowed for further
examination and detailed descriptions of newly col-
lected remains. The exposed Jurassic strata in the
Zalas area comprise rocks of the uppermost Callo-
vian and lower and middle Oxfordian. The biostra-
tigraphy of the Zalas Quarry has been well
recorded. For an overview and further detailed
description of the geology of the area please refer
to Matyja and Tarkowski (1981) and Jurkowska
and Kolodziej (2012); a general overview is given
by Molenda (1997) and Borszcz and Zatoń (2009).

A wealth of invertebrate fossil remains has
been described from the Zalas area, many of which
have represented new genera and species. This
fossil fauna includes brachiopods, bivalves, nauti-
loids, ammonites, gastropods, belemnites, corals,
bryozoans, serpulids, sponges, echinoids, crinoids,
brittle stars, stromatolites, polychaetes, crabs and
radiolarians (Gizejewska and Wieczorek, 1976;
Matyja and Tarkowski, 1981; Trammer, 1989;
Molenda, 1997; Górka and Bak, 2000; Borszcz and

Zatoń, 2009; Jurkowska and Kolodziej, 2012;
Zatoń et al., 2013). In contrast, there is a severe
lack of vertebrate remains. As well as the isolated
plesiosaur teeth reported in this study, shark teeth
have been collected but are rare and have also
remained unstudied (personal obs.). Borszcz and
Zatoń (2009, p. 5) briefly mentioned the exception-
ally rare occurrence of shark and ‘marine reptile’
teeth; the latter presumably referring to the studied
specimens. To the author’s knowledge, no detailed
report of vertebrate remains from the Jurassic of
the Zalas area has been undertaken.

The studied plesiosaur teeth were found in a
single block of marly limestone. They were col-
lected from a rare horizon whereby a mixture of
pink, yellow and grey coloured marl is present, cor-
responding to the level of the Quenstedtoceras
mariae ammonite Zone, the lowermost Oxfordian
(Matyja and Tarkowski, 1981; Molenda, 1997). 

SYSTEMATIC PALAEONTOLOGY

Superorder SAUROPTERYGIA Owen, 1860
Order PLESIOSAURIA de Blainville, 1835

Superfamily PLIOSAUROIDEA Welles, 1943
Family PLIOSAURIDAE Seeley, 1874

Clade THALASSOPHONEA Benson and 
Druckenmiller, 2013

THALASSOPHONEA GEN. ET SP. INDET.
Figures 2-4

Description

GM001. This specimen is the best of the three
examples preserved (Figure 2). The tooth com-
prises a single, complete crown missing the root; it

FIGURE 1. Geographical location and geological
exposures of the area around Zalas, southern
Poland. Modified slightly from Jurkowska and
Kolodziej (2012, figure 1).
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is black in colouration. The crown is conical, robust
and displays coarse longitudinal ridges that extend
to the tip. The longitudinal ridges are evenly
spaced throughout, present on the labial, lingual,
mesial and distal surfaces of the crown. The
pointed apex of the tooth crown is lingually curved
(recurved). The crown has a maximum height of
23.2 mm, it measures 12.8 mm at its widest point
at the base and the tip measures 2.6 mm wide.
GM002. This specimen comprises an almost com-
plete tooth including the entire root and crown,
although the tip is missing (Figure 3). The crown is
black and the root is greyish-brown in colouration.
The crown is conical, robust, lingually curved
(recurved) and displays coarse longitudinal ridges
throughout. In comparison to the crown, the root is
smooth and results with a strong delineation
between the crown and root. The longitudinal
ridges are evenly spaced throughout, present on
the labial, lingual, mesial and distal surfaces of the
crown. The total length of the tooth measured from
the base of the crown to the apical-most portion is
52.5 mm. The crown height measures 17.3 mm, its
widest point measures 11.4 mm and the most prox-
imal portion measures 6.7 mm. The widest point of
the root measures 12.1 mm. Fragments of a bel-
emnite and ammonite are preserved alongside the
tooth.

GM003. This is the least well preserved of the
studied specimens (Figure 4). Only a portion of the
crown is present and the tip and root are missing. It
is light brown in colouration. The crown has longitu-
dinal ridges although the (?)labial surface is dam-
aged with much of the enamel missing, which
results in a ‘smooth’ appearance. The preserved
crown has a maximum height of 16.9 mm, its wid-
est point measures 12.7 mm and the most apical
portion towards the tip measures 7.9 mm. A frag-
ment of an ammonite is preserved adjacent to the
tooth. 

Remarks

All of the specimens were collected together
in a single block. Based on the close association, it
is probable that the studied specimens belong to
the same individual. However, GM003 has a
slightly different morphology (although this could
be due to preservation) and colouration, which may
suggest that it is from another position in the jaw or
perhaps another individual (Taylor and Cruick-
shank, 1993). Arguably, each specimen could have
benefited from additional preparation, but this was
not possible and it does not detract from their indi-
vidual description. Aside from the specimens
above, a fragment of poorly preserved and worn
bone (GM004) was also collected but this single

FIGURE 2. Mesial view of the tooth crown of GM001. Note the coarse longitudinal ridges and recurved apex. Scale
bar measures 10 mm. 
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fragment could not be identified beyond Reptilia
Indet and is not discussed further. Additionally,
another indeterminate bone fragment of perhaps a
worn vertebral centrum was collected in 1994 (fig-
ured in Molenda, 1997) but this is held in a private
collection and was not examined by the author. 

DISCUSSION

Tooth morphology varies in Mesozoic marine
reptiles (Massare, 1987). Ichthyosaur tooth shape
can vary from slender and sharply pointed to large

and robust, although most have the form of slightly
curved, simple cones. The crown apex is usually
smooth but the remainder of the crown can be lon-
gitudinally striated or smooth, and some species
have flattened crowns with an anterior and poste-
rior carinae (Massare, 1987; McGowan and
Motani, 2003). The teeth of marine crocodylo-
morphs range from stout and robust to fairly slen-
der, laterally compressed cones. The crowns can
be smooth or display fine longitudinal ridges, and
most have anterior and posterior carinae

FIGURE 3. 1. Lingual view of the entire tooth of GM002. 2. Enlarged close-up of tooth crown in mesial view. Scale
bar measures 10 mm. 
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(Andrews, 1913; Massare, 1987; Grange and Ben-
ton, 1996; Young et al., 2010, 2013). Tooth shape
in ‘plesiosauromorphs’ varies from long, lingually
curved cones with pointed apices to long, robust
and pointed apices. Crowns can be smooth or sub-
tly striated (Andrews, 1913; Massare, 1987; Martill,
1991).

The studied teeth are stout and conical in
shape. The crown is strongly recurved with longitu-
dinal ridges that reach the apex. This tooth form
differs from those discussed above and is most
similar to the morphologies of several Middle and
Late Jurassic pliosaurids (Andrews, 1913; Tarlo,
1960; Massare, 1987, p. 126-127; Martill, 1991, fig-
ure 10.3; Taylor and Cruickshank, 1993, figure 11;
Benson et al., 2013, figure 21). The broad-based
conical shape of the teeth is indicative of a poste-
rior position in the tooth row (Taylor and Cruick-
shank, 1993). Their general morphology, along

with the presence of the widely spaced longitudinal
ridges, suggests that they may be referred to the
Pliosauridae (Seeley, 1874; Andrews, 1913; Knut-
sen, 2012, figure 3; Benson et al., 2013, figure 21).
One comparative example of the Pliosauridae is
the Late Jurassic Pliosaurus. Since its description
in 1841, Pliosaurus became a wastebasket taxon
with the referral of numerous isolated bones and
skeletons to the genus (Knutsen, 2012). There are
at least six, and as many as eight, currently valid
species of Pliosaurus (Benson et al., 2013, p. 4).
There are seven autapomorphies for Pliosaurus
and one includes trihedral or subtrihedral teeth
(Benson et al., 2013). The cross section of the
teeth in the studied specimens appears circular.
The base is broken in specimen GM003 which
allows for a closer examination of a circular cross
section (Figure 4.3). This shape rules out referral of
the teeth to Pliosaurus. However, one questionable

FIGURE 4. 1. ?Lingual view of the tooth crown of GM003. 2. ?Labial view of tooth crown with missing enamel and
less prominent ridges. 3. Underside of tooth displaying circular cross section. Scale bar measures 10 mm.
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species of the genus, P. andrewsi has teeth that
are circular in cross section (Knutsen, 2012). This
species has been suggested to possibly represent
a new taxon but requires further revision (Knutsen,
2012; Benson et al., 2013). Other Jurassic pliosau-
rids from the slightly older Callovian (Middle Juras-
sic) such as Pachycostasaurus (Cruickshank et al.,
1996) and Lioplerurodon (Andrews, 1913; Tarlo,
1960) have teeth similar to the studied specimens
and are round in cross section. It is thus possible
that the studied specimens are perhaps related to
those genera.

Although differences in pliosaurid tooth mor-
phology have been used taxonomically (e.g., Tarlo,
1960; Knutsen, 2012; Benson, et al., 2013), tooth
morphology alone is not always enough for confi-
dent identification to genus or species level. This is
further exemplified by comparison of pliosaurid
teeth from the Cretaceous. Similar tooth shape
(conical, recurved and longitudinally ridged
crowns) as the studied specimens has been found
in Cretaceous pliosaurid taxa (Welles and Slaugh-
ter, 1963; Carpenter, 1996). This further suggests
that more complete remains may enable the confi-
dent referral of such isolated specimens to genus
or species level. For this reason the studied speci-
mens are indeterminate at genus level but are
identified as belonging to the Pliosauridae and fur-
ther identified as a basal member of the clade Tha-
lassophonea (Benson and Druckenmiller, 2013).

Plesiosaur remains from Poland are rare.
Described here are the first remains of plesiosaurs
(Pliosauridae, Thalassophonea) from the Jurassic
of Poland, which despite their fragmentary nature
add to our understanding of the ecology of the
Zalas Quarry and the distribution of plesiosaur
remains in Poland. It is hoped that continued col-
lecting at the Zalas Quarry will yield more complete
remains of plesiosaurs and other marine reptiles. 
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Whilst studying plesiosaurian remains

described and figured in Lomax (2015), the litera-
ture was exhaustively searched for descriptions of
plesiosaurians from Poland, with a primary focus
on Jurassic specimens. Upon assessment of the
published record, and information provided from
colleagues, it appeared no plesiosaur fossils from
the Jurassic of Poland had been previously pub-
lished. However, it has since been brought to my

attention that fragmentary jaws of two plesiosaurs
from the Jurassic (Oxfordian) of Załęcze Wielkie on
the Warta, and Mirów near Częstochowa, Poland,
were described by Maryańska (1972). 
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