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The latest Cretaceous (Maastrichtian) fluvio-lacustrine deposits of Hateg Basin (Romania) have yielded a number of
aquatic and terrestrial microvertebrates, including dissociated skeletal remains of the following anuran taxa: Hatzego-
batrachus grigorescui gen. et sp. nov., Paralatonia transylvanica gen. et sp. nov., and Anura indet. H. grigorescui sp.
nov. (type species), retaining some leiopelmatid-grade anuran features, is diagnosed as a small-sized primitive frog with
still unclear relationships. P. transylvanica sp. nov. (type species) is a middle-sized discoglossine frog. Based on the char-
acters of jaw-bones and post-cranial skeletal elements, it appears as intermediate between primitive (Eodiscoglossus-
like) and more derived (Latonia-like) discoglossine discoglossid. In Hatzegobatrachus and Paralatonia the morphology
of the hipbones shows that they differ in saltatorial abilities. Consequently, these forms may have occupied distinct eco-
logical niches, suggesting that the latest Cretaceous microvertebrate assemblages of Hateg Basin were connected to more
complex ecosystems than considered before.
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Introduction

It is now generally believed that the ancestry of anurans was
among late Paleozoic—early Mesozoic temnospondyl amphibi-
ans (Roc¢ek and Rage 2000a). The rise of anurans was preceded
by some proanuran stages, documented in the fossil record by
two intermediate forms: Triadobatrachus and Czatkobatra-
chus. T. massinoti (Piveteau 1936), known from the Early
Triassic (Scythian) of Madagascar, shared a number of ad-
vanced features with anurans (e.g., presence of a frontoparietal,
T-shaped parasphenoid, deeply triradiate pterygoid, toothless
dentary) (Roc¢ek and Rage 2000b). Czatkobatrachus polonicus,
described from the early Triassic of Poland (Evans and Bor-
suk-Biatynicka 1998), resembles Triadobatrachus in retaining
a comparatively long presacral vertebral column and a short
tail, but in some characters was more derived (e.g., elongate
transverse processes on some presacrals, single atlantal centrum,
no atlantal ribs, sacral ribs fused to vertebral centrum).

The earliest recognised anuran is Prosalirus bitis, known
from the Early Jurassic Kayenta Formation (Pliensbachian) of
Arizona (Shubin and Jenkins 1995; Jenkins and Shubin
1998). Further Jurassic anurans (Enneabatrachus, Eodisco-
glossus, Notobatrachus, Rhadinosteus, and Vieraella) are
known from Americas and Europe (Sanchiz 1998; Rocek
2000 and references therein). Recently, the Late Jurassic—
Early Cretaceous of Asia produced Mesophryne beipiaoensis
and Callobatrachus sanyanensis, both from the Yixian For-
mation of western Liaoning Province, China (Wang and Gao
1999; Gao and Wang 2001). The fossil record of Cretaceous
anurans (e.g., Aralobatrachus, Baurubatrachus, Eodisco-
glossus, Eopelobates, Estesina, Gobiates, Gobiatoides, Kizyl-
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kuma, Monsechobatrachus, Neusibatrachus, Pachybatra-
chus, Palaeobatrachus, Paradiscoglossus, Procerobatra-
chus, Saltenia, Scotiophryne, Soevesoederberghia, Theato-
nius, Wealdenbatrachus) is more complete (Rocek 2000 and
references therein), but in many instances their exact relation-
ships are still unresolved.

The first localities yielding latest Cretaceous vertebrates
from the Hateg Basin, Romania, were described by Baron
Franz Nopcsa (see Weishampel and Reif 1984, and references
therein), producing a faunal assemblage considered at that time
as rather depauperate (Nopcsa 1915). In the late 1970s a team
from the Faculty of Geology and Geophysics (Bucharest Uni-
versity) led by Professor Dan Grigorescu made the first re-ex-
cavation since Nopcsa’s time, and revealed a far more diverse
latest Cretaceous vertebrate fauna (Grigorescu et al. 1985).
Intensive field campaigns began in 1992, resulting in the dis-
covery of several new fossiliferous sites (e.g., Pui 1, 4, and 5
from the Sanpetru Formation; Tustea, Vdlioara-Fantanele and
Vilioara-Budurone from the Densus-Ciula Formation) yield-
ing abundant microvertebrate remains, including fishes, am-
phibians and squamates (Grigorescu et al. 1999). Another new
fossil locality was discovered quite recently in the central part
of the Hateg Basin at Totesti barrage, the microvertebrate as-
semblage of which included multituberculates, scincomorph
squamates, albanerpetontid, and discoglossid lissamphibians
(Codrea et al. 2002; Godefroit et al. 2002).

Material—The frog material used in this study consists of jaw
bones and postcranial skeletal elements, housed in the collec-
tion of University of Bucharest, Faculty of Geology and Geo-
physics in Bucharest, Romania. The purpose of the present
work is to re-evaluate the taxonomic status of the previously
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described specimens (Grigorescu et al. 1999) and to describe
the newly discovered remains from the Densus-Ciula Forma-
tion. The specimens are incomplete, but with some important
details. They appear to represent two distinct groups: one is a
small-sized primitive anuran, resembling by its distinctive
ilium gobiatine or bombinatorine frogs, while the other one is a
discoglossine frog, as indicated by a combination of features
observed on cranial and appendicular bones.

Anatomical conventions.—The common English terms and
the standard anatomical orientation system are used in this pa-
per; the classification of frogs follows Sanchiz (1998).

Institutional abbreviations—FGGUB, University of Bucha-
rest, Faculty of Geology and Geophysics in Bucharest, Roma-
nia; HNHM, Hungarian Natural History Museum, Budapest,
Hungary; MTC, Tarii Crigurilor Museum, Oradea, Romania.

Systematic palaeontology

Class Amphibia Linnaeus, 1758

Superorder Salientia Laurenti, 1768

Order Anura Rafinesque, 1815

Family incertae sedis

Genus Hatzegobatrachus nov.

Type species: Hatzegobatrachus grigorescui sp. nov.

Etymology: Hatzeg, Romanian, geographic name of Hateg Basin, Ro-
mania, + batrachos, Greek, a frog.

Diagnosis. —As for the type and only known species.

Hatzegobatrachus grigorescui sp. nov.

Etymology: After Prof. Dan Grigorescu, University of Bucharest, whose
collecting efforts in the Late Cretaceous of Hateg Basin, Romania, re-
sulted in discoveries of the microvertebrate localities and frog fossils re-
ported in this paper.

Holotype: FGGUB v. 433, a partial left ilium missing the distal part of
iliac shaft and posterior margin of supraacetabular and subacetabular re-
gions (Figs. 1A, 2A).

Holotype locality, horizon, and age: Vilioara-Fantanele microverte-
brate locality, about 5 km west of the village Valioara, Hateg Basin, Ro-
mania; middle member of the Densus-Ciula Formation (Grigorescu et
al. 1999). The sedimentological development indicates the presence of a
braided-meandering river system with large and small channels; the
microvertebrate bearing sediments are grey-greenish, massive, com-
pact, slightly variegated mudstones of Maastrichtian age (Grigorescu
and Csiki 2002).

Referred specimens: FGGUB v. 451, a partial right prearticular (Fig.
4A); FGGUB v. 437, a partial left prearticular (Fig. 4B).
Distribution—Known only from the holotype locality.

Diagnosis.—A small-sized anuran having an inferred snout-
vent length of about 30 mm. Differs from Ascaphus, Leio-
pelma, Mesophryne, Notobatrachus, Prosalirus, pelobatoids,
and some pipoids (Rhadinosteus), in having a well-developed
dorsal protuberance of ilium. Differs from discoglossids (in-
cluding Alytes, Callobatrachus, Discoglossus, Enneabatra-
chus, Eodiscoglossus, Latoglossus, Latonia, Paradiscoglossus,
and Wealdenbatrachus), palacobatrachids, and most pipids in
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Fig. 1. Frog remains from the Late Cretaceous (Maastrichtian) of Hateg Ba-
sin, Romania. A. Hatzegobatrachus grigorescui gen. et sp. nov., holotype
left ilium, FGGUB v. 433, left lateral view. B. Paralatonia transylvanica
gen. et sp. nov., holotype left ilium, FGGUB v. 455, left lateral view.
C. Anura indet., fragmentary sacral vertebra, FGGUB v. 438, dorsal view.
Scale bars 0.5 mm. A, B, anterior is left; C, anterior is up. All SEM micro-
graphs.

the absence of an individualised dorsal iliac crest. Resembles
Bombinatorinae in having a well-developed and undivided
dorsal prominence, but differs from them in having its dorso-
lateral margin more thickened. Differs from Bombinatorinae
and Gobiatinae in the absence of any waisting between the
acetabular region and the iliac shaft, resembling in this respect
some leiopelmatid-grade anurans (Notobatrachus). Differs
from rhinophrynids (including Chelomophrynus, Eorhino-
phrynus, and Rhinophrynus) in having comparatively smaller
pre- and supraacetabular regions.

Description.—The holotype specimen preserves the aceta-
bular region and proximal part of the iliac shaft (Figs. 1A,
2A). The supraacetabular and subacetabular regions (some-
what damaged posteriorly) are slightly expanded and are posi-
tioned nearly symmetrically in relation to the centrally placed
acetabular fossa. In lateral view, the acetabular fossa has the
shape of an inverted, rounded, triangle, with a prominent
acetabular rim dorsally and anteroventrally. Medially, the
posteroventral part of the acetabular region is damaged, but
there was a well-developed interiliac tubercle. In posterior
view the ilioischiadic jonction is thickened. The dorsal protu-
berance is indistinguishable from the dorsal prominence lying
entirely above the acetabular fossa. The upper margin of the
dorsal prominence is thickened (especially its anterior sec-
tion) and projects slightly laterally. The preacetabular fossa is
rather shallow. Ventrally to the preacetabular fossa there is a
low crest for the iliacus internus muscle insertion. The iliac
shaft has a rounded cross-section and lacks a dorsal crest;
there is no waisting above the acetabular fossa.
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Prearticular (Fig. 4).—Specimen FGGUB v. 451 represents a
partial right prearticular with the anterior portion of the bone
and posteromedial section of spatulate extremity broken off.
The bone is slender with its anterior part bent lingually, while
its posterior section is slightly curved labially. The coronoid
process is weakly projecting with a smooth convex surface,
directed dorsolingually. In its posterior section a rather shal-
low groove is observed. There is no obvious constriction at
the level of coronoid process in the course of Meckel’s
groove. The spatulate extremity is moderately deep and is de-
limited laterally by a sharp crest. Above the external mandib-
ular crest, the lateral surface is slightly concave with a small
tubercle near the ventrolabial margin. Specimen FGGUB v.
437 (Fig. 4B) belonged to a slightly larger individual. Its ante-
rior and posterior part is lacking, and preserves a convex and
somewhat wider coronoid process. However, these morpho-
logical differences, compared to FGGUB v. 451, may be
interpreted as intraspecific variation.

Remarks.—The ilium of Hatzegobatrachus shows a number of
primitive features (little expansion of preacetabular and
supraacetabular processes, lack of dorsal crest, dorsal promi-
nence of low height, no waisting between the acetabular region
and iliac shaft) in combination with few derived ones (dorsal
protuberance projects laterally, well developed interiliac tuber-
cle). The combination of the above features is often present in
the extinct Gobiatinae (Roc¢ek and Nessov 1993; Rocek 2000),
and in living Bombinatorinae. The posterior margin of the
supraacetabular region in the holotype is somewhat damaged,
but the outline of the dorsal margin is suggestive of a relatively
small supraacetabular expansion, resembling Barbourula,
Bombina, and Gobiatinae. The preacetabular process is lacking
in Barbourula (Clarke 1987; Evans and Manabe 1998) but is
present at least in some members of Bombina (Fig. 2B,). Con-
trary to Hatzegobatrachus, in bombinatorine and gobiatine a
little waisting is present between the acetabular region and the
iliac shaft (Fig. 2B,, Rocek 2000: fig. 16), while the dorsal
tuberosity (also projecting laterally) is weakly developed.
However, in gobiatine frogs the latter structure displays a wide
range of intra- or interspecific variation (see Ro¢ek and Nessov
1993: text-fig. 25A-E, pl. 9: 5, pl. 10: 4). The interiliac tubercle
of the ilium is relatively small in Bombina (Fig. 2B,), versus
more strongly developed in Barbourula (Clarke 1987: figs. 6,
7) and Gobiates (Rocek 2000: fig. 16). Other distinctive fea-
tures of Hatzegobatrachus include the laterally oriented ace-
tabular fossa (oriented slightly dorsolaterally in discoglossids)
and the dorsally prominent acetabular rim (undeveloped in
discoglossids). The undivided and laterally projecting dorsal
prominence may be reminiscent of some leiopelmatid-grade
anurans (e.g., Notobatrachus) (Baez and Basso 1996). Another
anuran with the ilium somewhat resembling Hatzegobatrachus
is Scotiophryne pustulosa. But it lacks a dorsal protuberance of
the ilium. A morphological resemblance between Scotiophryne
and Zaphrissa was pointed out by Estes (1969), the latter taxon
actually being a synonym of Pelobates (Bohme et al. 1982;
Sanchiz 1998). Within extinct pipids, the ilium of some mem-
bers (e.g., Shelania laurenti, Xenopus romeri) lacks a dorsal

dorsal protuberance

iliacus internus
muscle insertion

iliac shaft
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Fig. 2. llium of Hatzegobatrachus grigorescui gen. et sp. nov. (A), and re-
cent Bombina bombina (B). A. Holotype left ilium, FGGUB v. 433 in lat-
eral (A)), medial (A,), and posterior (A;) views. B. Left ilium in recent B.
bombina in posterior (B) and lateral (B,) views. Scale bars 1 mm.

crest, but the morphology of the acetabular region and the size
and orientation of the dorsal protuberance is different (Baez
and Pugener 1998; Sanchiz 1998).

The prearticular assigned to Hatzegobatrachus has a small,
elongated and dorsally convex coronoid process. In Eodisco-
glossus, Barbourula, and to a lesser degree Alytes and Bombina
(Fig. 4C), the dorsomedial surface of the coronoid process is
smooth and convex, but much wider than in Hatzegobatrachus.
In prearticular, assigned with some doubts to Gobiatoides
(Rocek and Nessov 1993: text-fig. 24A; pl. 14:10, and text-fig.
24B; pl. 14: 9), the morphology of the coronoid process ap-
proaches the condition seen in FGGUB v. 437 (Fig. 4B). The
spatulate extremity in Hatzegobatrachus is not widened posteri-
orly with sharp lateral margins. In Bombina the lateral crest de-
limiting the pars spatulata is similarly sharp with its lateral sur-
face concave and somewhat crinkly; it bears a tubercle near the
posterolateral margin. In Hatzegobatrachus a tubercle is present
on the ventrolateral surface, but in a more anterior position.

In order to ascertain the closer relationships of Hatzego-
batrachus, further skeletal material is needed from the type
locality.

Family Discoglossidae Giinther, 1859
Subfamily Discoglossinae Giinther, 1859

In recent classifications of frogs the discoglossids are placed ei-
ther in a single family (Duellman and Trueb 1986; Clarke 1988;
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Fig. 3. Fragmentary ilia of Paralatonia transylvanica gen. et sp. nov. (A, C, D, E), and Latonia gigantea (B). A. Left ilium, holotype, FGGUB v. 455 in left
lateral (A ), posterior (A,), and medial (A3) views. B. Left ilium, HNHM. No. V.99.2, in left lateral view. C. FGGUB v. 410 in right lateral (C,) and anterior
(C,) views. D. FGGUB v. 439 in right lateral view. E. FGGUB v. 452 in right lateral view. Scale bar 1 mm.

Rocek 1994), or as distinct subfamilies (Gobiatinae, Alytinae,
Bombinatorinae, and Discoglossinae) within Discoglossidae
(Sanchiz 1998). According to Gao and Wang (2001), the
monophyly of Discoglossidae is supported by four synapo-
morphies: postchoanal process of vomer forms an acute angle
with the anterior portion of the bone, clavicle overlapping scap-
ula anteriorly, coracoid elongate with little expansion of its me-
dial end, trigeminal and facial foramina separated by prefacial
commissure. However, the latter authors excluded a number of
fossil discoglossid taxa (Gobiates, Wealdenbatrachus, and
Latonia) from their phylogenetic analysis, on the basis of their
“doubtful taxonomic status or morphological ambiguity”. Part
of the material from Hateg Basin, closely resembling disco-
glossine frogs (see below), was assigned to this subfamily.
Unfortunately, up to now, no skeletal material bearing any
synapomorphy of the group, sensu Gao and Wang (2001), has
been recovered from the studied localities.

Genus Paralatonia nov.

Type species: Paralatonia transylvanica sp. nov.

Etymology: “Para “, Greek, similar, but not identical, + Latonia, an ex-
tinct discoglossid genus.

Diagnosis.—As for the type (and only included) species.

Paralatonia transylvanica sp. nov.

Eodiscoglossus sp.; Grigorescu et al. 1999: 305-308, fig. 3: 3—11.
Etymology: After “Transsylvania”, Latin, geographic name of Transyl-
vania, Romania.

Holotype: FGGUB v. 455, partial left ilium missing most of iliac shaft
and supraacetabular expansion (Figs. 1B, 3A).

Holotype locality, horizon, and age: Vilioara-Budurone microverte-
brate locality, about 4 km west of the village Valioara, Hateg Basin, Ro-
mania; middle member of the Densus-Ciula Formation (Grigorescu et

al. 1999). The sedimentological development indicates the presence of a
braided-meandering river system and channels; the microvertebrate
bearing sediments are grey-bluish to blackish mudstones of Maas-
trichtian age (Grigorescu and Csiki 2002).

Referred specimens: FGGUB v. 446 (Fig. 5D), v. 447 (Fig. 5B), v. 448
(Fig. 5C), v. 402, v. 461, v. 462, partial maxillae; FGGUB v. 449
(Fig. 4E), v. 450 (Fig. 4D), v. 403, v. 404, v. 405, partial prearticulars;
FGGUB v. 442 (Fig. 6E), v. 443 (Fig. 6F), partial scapulae; FGGUB
v.410 (Fig. 3),v.439 (Fig. 3D), v.452 (Fig. 3E), v. 409, v. 411, partial ilia.

Distribution.—Latest Cretaceous (Maastrichtian), Romania.

Diagnosis—A small discoglossid frog having an inferred
snout-vent length of about 40-50 mm. The ilium of Para-
latonia differs from Hatzegobatrachus, as well as from Aly-
tinae, Bombinatorinae, and Gobiatinae discoglossids in having
prominent iliac crest. Differs from Callobatrachus and Ennea-
batrachus in having a higher iliac crest. Differs from Disco-
glossus in having a smaller preacetabular process. Differs from
Eodiscoglossus in having a more expanded acetabular rim and
by presence of an iliac synchondrosis. Differs from Lato-
glossus and Latonia in having a comparatively smaller inferred
body size and by lack of waisting between the acetabular region
and iliac shaft. Differs from Paradiscoglossus in having shal-
lower supraacetabular fossa and a more expanded acetabular
rim. Differs from Wealdenbatrachus in the lack of waisting be-
tween the acetabular region and the iliac shaft, and in having
smaller iliac synchondrosis.

Description.—The holotype specimen preserves the acetabular
region and the base of iliac shaft (Figs. 1B, 3A). The supra-
acetabular region is relatively wide, with the supraacetabular
expansion oriented posterodorsally. The latter structure is bro-
ken off, but was strongly developed extending to the dorsal limit
of the ischium. The subacetabular region is relatively small,
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Fig. 4. Prearticulars of Hatzegobatrachus grigorescui gen. et sp. nov. (A,
B), recent Bombina bombina (C), and Paralatonia transylvanica gen. et sp.
nov. (D, E). A. Right prearticular, FGGUB v. 451 in dorsolabial (A;) and
labial (A,) views. B. Left prearticular, FGGUB v. 437 in dorsolabial view.
C. Right prearticular, MTC uncatalogued in dorsolabial view. D. Left
prearticular, FGGUB v. 450 in dorsolabial (D;) and labial (D,) views.
E. Right prearticular, FGGUB v. 449 in dorsolabial (E) and labial (E,)
views. Scale bars 1 mm. Anterior is up.

with a short subacetabular expansion. On the medial side of the
latter there is an area not covered by periosteum. The acetabular
fossa is nearly circular with a posteriorly widened acetabular
rim. The latter is prominent anteroventrally and projects beyond
the ventral margin of the bone. Dorsally the acetabular rim is
nearly imperceptible, but near the posterodorsal margin of the
acetabular region it is raised again delimiting a rather shallow
supraacetabular fossa. In the vicinity of the anteroventral mar-
gin a small preacetabular fossa is observed. The posterior border
of the acetabular fossa is broken off. In posterior view the
ilioischiadic junction displays the typical discoglossid pattern,
being distinctly widened ventrally. In lateral view there is a rela-
tively high dorsal crest. The dorsal protuberance, formed by the
thickened posterodorsal margin of the dorsal crest, is elongated
and moderately prominent. Ventrally to the latter there is a
shallow fossette (= dorsal protuberance’s fossette).

Maxilla (Fig. 5B-D).—All the available specimens are frag-
mentary, preserving various parts of the maxilla. The labial sur-
face is smooth without secondary bony ornament; there are few
small nutritive foramina. The facial part of maxilla was proba-

bly of moderate height (Fig. 5C), with a distinct palatine process
(Fig. 5D), and a somewhat raised zygomaticomaxillaris process
(Fig. 5B, C). The horizontal lamina is rather wide and with a
convex lingual surface. The tooth row extends posteriorly to the
base of the pterygoid process. The tip of the latter structure is not
preserved. There is a deep posterior depression (Fig. 5B, C).

Prearticular (Fig. 4D,, D,, E,, E,). —The specimens be-
longed to various sized individuals. In all the specimens the
dorsal surface of the coronoid process is concave and projects
lingually, with the lingual margin slightly bent dorsally. The
paracoronoid crest is better developed posteriorly. Meckel’s
groove is well marked and is slightly constricted at the level of
the coronoid process. In specimen FGGUB V. 403 (see
Grigorescu et al. 1999: fig. 3: 4), a moderately wide, deep
spatulate extremity is preserved. The labial surface above the
external mandibular crest is concave, the latter structure
ending posteriorly in a small tubercle.

Scapula (Fig. 6E, F).—The bone is relatively short and cleft,
with a deeply concave posterior margin. The acromial part of
scapula projects well beyond the glenoid margin.

Hlium (Fig. 3C—E).—Part of the material was already described
under the generic name FEodiscoglossus (Grigorescu et al.
1999: fig. 3: 7-11). The FGGUB v. 439 (Fig. 3D), representing
a partial right ilium, preserves a relatively large supraace-
tabular expansion, projecting posterodorsally. The supraace-

A

horizontal lamina

zygomaticomaxillaris
process

posterior
T depression

pterygoidal
process

Fig. 5. Fragmentary anuran maxillae in lingual view. A. Partial left maxilla
of Anura indet., FGGUB v. 435. B-D. Partial right maxillae of Paralatonia
transylvanica, FGGUB v. 447 (B), FGGUB v. 448 (C), and FGGUB v. 446
(D). Scale bars 1 mm. A, anterior is right; B,C, D, anterior is left.
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Fig. 6. Paralatonia transylvanica gen. et sp. nov. (E, F), and Anura indet. (A, B, C, D, G). A, B. Fragmentary atlases, FGGUB v. 453 (A) and FGGUB v.
454 (B) in anterior (A, B)) and ventral (A,, B,) views. C, D. Fragmentary urostyles, FGGUB v. 441 (C), and FGGUB v. 440 (D) in dorsal (C, D,), and lat-
eral (D,) views. E, F. Fragmentary scapulae, FGGUB v. 442 (E) and FGGUB v. 443 (F) in lateral views. G. Fragmentary left humerus, FGGUB v. 445 in
ventral (G,) and dorsal (G,) views. A,, By, dorsal is up; A,, B,, C, Dy, anterior is up; D,, anterior is right; G, proximal is up. Scale bars 1 mm.

tabular fossa is rather shallow and extends parallel to the dorsal
acetabular rim. The dorsal protuberance is elongated and barely
swollen along the posterodorsal margin of the iliac shaft. In
FGGUB v. 452 (Fig. 3E), the acetabular rim is prominent ante-
riorly and there is a small preacetabular fossa. The dorsolateral
surface of the iliac shaft shows clear signs of anomaly. Later-
ally there are several grooves and pits, while part of the muscu-
lar insertion surface on the dorsal protuberance is shifted medi-
ally. FGGUB V .410 (Fig. 3C), figured in Grigorescu et al. 1999
(fig. 3: 9-11), preserves a right iliac shaft provided with a mod-
erately high and strongly medially inclined dorsal crest.

Remarks.—The ilium in Paralatonia shows a combination of
derived features (well-developed and strongly medially bent
dorsal crest, crest-like dorsal protuberance, anteroventrally ex-
panded acetabular rim, and small interiliac synchondrosis), that
morphologically approaches the condition seen in Latonia
(Fig. 3B). In posterior view, the shape of ilioischiadic junction
of Paralatonia closely resembles that of Discoglossus and
Latonia (Hodrova 1987: text-fig. 1: 6; Bailon 1999: pl. 19A).

The coronoid process of prearticular in Paralatonia is
more derived than that of Eodiscoglossus, approaching the
condition seen in Discoglossus, in which the coronoid process
is elongated and has a concave surface (see Bailon 1999: pl.
9A). In Latoglossus the coronoid process has a nearly flat dor-
sal surface and forms a rather thick sub-rectangular lamina
(Hossini 2000: fig. 1A, B). To the contrary, the prearticular in
Latonia is provided with two coronoid processes (Hodrova
1987; Rocek 1994).

The maxilla lacks a labial sculpture, condition similar to
other discoglossids, except some members of Latonia (e.g.,
Latonia gigantea) and Gobiates (Spinar and Tatarinov 1986).

The well-developed pterygoidal process of maxilla, as well as
the presence of a posterior depression and a relatively high
zygomaticomaxillaris process is reminiscent of Discoglossus,
Latoglossus and Latonia (see Bailon 1999: pl. 2G-1; Hossini
2000: fig. 1C, D; Rocek 1994: fig. 9). In the maxilla of
Eodiscoglossus there is no prominent pterygoidal process,
and the posterior depression is lacking (Evans et al. 1990;
Sanchiz 1998: fig. 39D).

The scapula assigned to Paralatonia is short and cleft,
similarly to most members of Discoglossidae. According to
Borsuk-Biatynicka and Evans (2002), the cleft scapula of
many primitive anurans (including Prosalirus, Notobatra-
chus, some Leiopelma, and Eodiscoglossus oxoniensis) repre-
sents the basal anuran condition. In Wealdenbatrachus, con-
trary to other discoglossine frogs, there is a long Leiopelma-
like scapula (Sanchiz 1998).

Considering all the above features, Paralatonia appears as
a transitional form between primitive (Eodiscoglossus-like)
and more derived discoglossids (e.g., Latonia).

Anura indet.

Material —FGGUB v.435 (Fig. 5A), v. 436, v.437, v. 460,
partial maxillae; FGGUB v. 453 (Fig. 6A), v. 454 (Fig. 6B)
partial atlases; FGGUB v. 438 (Fig. 1C), v. 456459, partial
sacral vertebrae; FGGUB v. 440 (Fig. 6D), v. 441 (Fig. 6C),
partial urostyles; FGGUB v. 445 (Fig. 6G), v. 406-408, par-
tial humeri.

Description.—A partial left maxilla, FGGUB v. 435 (Fig.
5A), preserves a low postorbital facial part, its orbital margin
being nearly parallel with the horizontal lamina. The latter has
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a convex lingual margin, ended posteriorly in a small ptery-
goid process. The tooth row extends posterior to the ptery-
goidal process. The labial surface is smooth.

Atlas (Fig. 6A B).—Only fragmentary centra were recovered.
The centrum is dorsoventrally flattened. The anterior cotyles
are ovaloid in shape, and are separated medially by an inter-
cotylar region with a small notochordal pit. There is no medial
notch in ventral or dorsal outline. In ventral view, FGGUB v.
454 has a distinct ventral crest (Fig. 6B,), while FGGUB v.
453 (Fig. 6A,) has a low and wide ridge only. The posterior
margin is damaged in all available specimens.

Sacral vertebra (Fig. 1C).—Only the centrum is preserved.
There is a single anterior condyle and two posterior ones.
Thus, the sacrococcygeal articulation is bicondylar.

Urostyle (Fig. 6C, D).—The two condyloid fossae are well sep-
arated from each other. FGGUB v. 440 (Fig. 6D) has a small
median tubercle. The neural canal is relatively large, while the
neural crest is low. The transverse process is directed postero-
laterally in FGGUB v. 441 (Fig. 6C), but hooked posteriorly in
that of FGGUB v. 440 (Fig. 6D,).

Humerus (Fig. 6G).—In FGGUB v. 445 (Fig. 6G,), the
humeral ball is shifted slightly laterally and the medial crest is
more or less similarly developed by comparison with the lat-
eral crest. In consequence the olecranon scar has a medial po-
sition. In contrary, in FGGUB V.406 (Grigorescu et al. 1999:
Fig. 3: 5, 6) the medial crest is better developed than the lat-
eral one, and the olecranon scar is displaced laterally. How-
ever, the latter condition may be related to sexual dimor-
phism. There is a well-developed ventral cubital fossa.

Remarks.—The morphology of the maxilla somewhat resem-
bles that of Kizylkuma, known from the Upper Cretaceous of
Uzbekistan (Rocek and Nessov 1993), provided with a low
postorbital section. However, specimen LU-N 6/271 (see
Rocek and Nessov 1993: text-fig. 9J, K), versus FGGUB v.
435, has a lingually prominent posterior section of horizontal
lamina. The notochordal pit, seen in the atlas of specimens
FGGUB v. 453 and v. 454 is also present in Eodiscoglossus
(Evans et al. 1990; Estes and Sanchiz 1982), and Leiopelma
(Worthy 1987). A ventral crest in atlas is also present in
Discoglossus and Latonia, but it is unknown in Paradisco-
glossus and Wealdenbatrachus. It is noticeable that a similar at-
las with the interglenoidal tubercle broken, described from the
Belgian Paleocene as belonging to a salamander by Groes-
sens-Van Dyke (1981), bears a conspicuous ventral ridge, too
(Estes and Sanchiz 1982). The size, morphology and the orien-
tation of transverse process in the available urostyles suggest
that these may have belonged to two different forms. The mor-
phology of the humerus suggests that the available specimens
may represent indeterminate discoglossid frogs.

Paleoecology

Based on paleomagnetic studies, the paleolatitude 21°+9°N for
the Sanpetru Formation shows, that during Maastrichtian times

the Hateg Basin was situated at tropical latitude, and in a south-
ern position with respect to Europe (Panaiotu and Panaiotu
2002). The sedimentological development of the Sanpetru For-
mation and that of the middle member of the Densug-Ciula For-
mation (from which the overwhelming part of the micro-
vertebrate remains have come) indicates the presence of a
braided-meandering river system with large and small chan-
nels, and floodplains in which well-drained and poorly-drained
conditions alternated periodically (Grigorescu and Csiki 2002).
One may assume that Hatzegobatrachus and Paralatonia
could have been closely associated with aquatic habitats, too.
At the same time they would have been involved in different
ecological niches in these ecosystems. The morphology of the
available ilia suggests that the jumping and/or swimming abil-
ity of Hatzegobatrachus and Paralatonia was quite different. It
is known that the latter character in frogs depends among others
by the configuration of the caudopelvic complex (Jenkins and
Shubin 1998). The ilium, provided with high dorsal crest, en-
larges considerably the surface of attachment for muscles in-
volved in jumping and/or swimming (e.g., coccygeo-iliacus
muscle). Consequently, Paralatonia, with a better ability of
saltatorial movement, could have been associated with a
broader spectrum of environments than Hatzegobatrachus, as
suggested analogously by the fossil record of Latonia from the
Tertiary of Western Europe (Bohme 2002). The larger bodied
Paralatonia, more frequent in the fossil material from Hateg
Basin, probably inhabited rivers, channels or marshlands, and
may have fed on small fishes, worms, molluscs, and arthro-
pods. The smaller Hatzegobatrachus, based on the conforma-
tion of its ilium, could have been a hopper, rather than a jumper,
and may have inhabited channels, marshlands, or even
temporary ponds, feeding mainly on arthropods.

Conclusions

* The latest Cretaceous (Maastrichtian) microvertebrate depos-
its of Hateg Basin, Romania have yielded a number of skele-
tal elements belonging at least to two new genera and species
of anurans. Based on the morphology of ilium (and perhaps
prearticular), Hatzegobatrachus grigorescui gen. et sp. nov.
resembles gobiatine and bombinatorine frogs. However, it re-
tains some leiopelmatid-grade anuran features. Paralatonia
transylvanica gen. et sp. nov., based on cranial- and post-
cranial characters, appears as a transitional form between
primitive (Eodiscoglossus-like) and more derived discoglos-
sine frogs (e.g., Discoglossus, Latoglossus, and Latonia).

* The morphological differences seen in the ilia of Hatzego-
batrachus and Paralatonia indicate that the jumping and/or
swimming ability of these forms was quite different, and
consequently they could have occupied different ecologi-
cal niches in the ecosystems.

* The fluvio-lacustrine deposits of the studied localities sug-
gest that the Late Maastrichtian vertebrate assemblages of
Hateg Basin area were part of more complex ecosystems
than considered previously.

http://app.pan.pl/acta48/app48-609.pdf
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