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Abstract. An incomplete dolphin skeleton was found and excavated in the Brusturilor
Valley near the village Tasad (Bihor County, Romania) in 2000. The remains came from a layer
of greenish clay that was deposited in the Early Sammatian. The carcass was likely complete when
it reached the sea floor, but the skeleton was slowly buried in a disturbed environment where
the elements became unassociated and displaced. The dolphin from Tasad is a delphinoid, whose
periotic closely resembles those of Miocene kentriodontids. A comparison of these elements to
known kentriodontid species suggests that the dolphin of Tdsad represents a new species. In the
lack of the diagnostic features of the skull, however, its formal description must await the
discovery of more complete material.

Introduction

During geological prospecting, a series of layers containing organo-
genic remains (“deltaic facies”) has been identified in the Brusturilor
Valley (southwestern region of the Padurea Craiului Mountains, Bihor
County, Romania) (Istocescu et al., 1965; Istocescu & Istocescu, 1974).
Cranial fragments of a rhinoceros were collected by D. Istocescu and
assigned to Lartetotherium sansaniensis (LARTET) or Gaindatherium CoL-
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BERT by Codrea (2000). The Tasad-1 locality was discovered by the second
author of this paper in 1999 and has been intensively sampled since then.
The green clayey layer that yields a rich material of freshwater molluscs
and terrestrial microvertebrates deposited during the Early Sarmatian (late
Middle Miocene, Volhynian Substage, MN 7; Hir, 2002a, 2002b; Hir et al.,
2001). When J. Hir and M. Venczel attempted to identify the same fossil-
iferous layer on the right side of the Brusturilor Valley in 2000, they struck
upon teeth and vertebral fragments of a dolphin. Excavations in June and
August of the same year by E. Kazar, L. Kordos and M. Venczel unearthed
the incomplete skeleton of a small-sized dolphin. The aim of the present
paper is to document the new odontocete locality (herein called the Tagad-
2 locality) and to give an anatomical description of the new dolphin find.
Although the incompleteness of the skeleton prevents a precise taxonom-
ical allocation, the find provokes intriguing questions about odontocete
history in the Miocene.

Institutional abbreviations — CMM: Calvert Marine Museum, Mary-
land, USA; MAFI: Magyar Allami Foldtani Intézet (Geological Institute of
Hungary), Budapest, Hungary; MNHN: Muséum national d’Histoire na-
turelle, Paris, France; MTC: Muzeul Tiarii Crigurilor, Oradea, Romania;
MTM: Magyar Természettudomanyi Muzeum (Hungarian Natural History
Museum), Budapest, Hungary; NHMW: Naturhistorisches Museum Wien,
Austria; USNM: National Museum of Natural History, Smithsonian Institu-
tion, Washington D.C., USA.

Geological setting

Tésad is a village at the southwestern region of the Padurea Craiului
Mountains (Bihor County, Romania), ca. 20 km to the southeast of Oradea.
The Tésad-2 locality lies ca. 1,5 km south of the village, on the right side
of the Brusturilor Valley (Figure 1).

Around the village of Tasad, as in the marginal areas of the Beius
Basin, the crystalline basement is covered by Neogene sediments. The
Badenian deposits are tufitic, calcareous, organoclastic, and lithothamnic
limestones and grey marls, overlain by brackish calcareous sandstones and
marls. The Sarmatian sediments are conglomerates and limestones in the
marginal areas; and white, tufaceous marls, detrital limestones, and sand-
stones inwards the basin. The Middle Miocene deposits are overlain by the
transgressive Pannonian sediments (Paucd, 1935; lanovict et al., 1976).
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Figure 1. Geographic position of the Tasad-2 locality.

The section of Tadsad-2 (GPS N 46°55°36” E 22°07°32”) shows clay and
marl below, calcareous sands and marl above (Figure 2). Underneath, at
the level of the stream Carpestii Mici, hard, calcareous marl is exposed.
This is underlain by a 7 cm deep, greenish-grey clay layer, which con-
tained the dolphin skeleton and some bony fish remains. The fossiliferous
layer of the Tasad-1 locality can be correlated with the grey clayey marl
of Tasad-2, ca. 3,5 m above the dolphin skeleton. On the basis of the
molluscs and the terrestrial microvertebrates, this layer was deposited during
the Early Sarmatian (Volhynian, MN 7-8; Hir et al., 2002).

Material & Methods

All dolphin remains of the Tadsad-2 locality belong to one individual.
The incomplete skeleton consists of a mandible fragment; 28 teeth or tooth
fragments; two fragments of the occipital region of the skull; left and right
tympanic bullae; right periotic; right stylohyal; all seven cervical vertebrae;
two thoracic and four caudal vertebrae; one chevron bone; several rib
fragments; one scapular fragment; one radius; both ulnae; numerous car-
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Figure 2. Geological profile of the T3sad-2 locality. The dolphin symbol points to the layer
in which the skeleton was found.

pals, metacarpals, phalanges and a number of unidentifiable fragments
(MTC 22404); left periotic and stapes (MAFI V.21679/1-2); left humerus
(MAFI V.21680), and three more teeth (MAFI V.21683/1-3).

In the terminology of the ear bones we follow Kellogg (1927), Fras-
er & Purves (1960), Kasuya (1973), Fordyce (1983), Bames & Mitchell
(1984), Muizon (1987) and Luo & Marsh (1996). Anatomical terminology
for the other elements is mainly derived from Flower (1870), Abel (1931),
Slijper (1936) and Rommel (1990). Relative centrum lengths were calcu-
lated with the method of Buchholtz (2001). All measurements were taken
with the same digital caliper.
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Figure 3. Measurements of the mandible (4), the humerus (B), the radius (C) and the ulna (D).
The numbers refer to Table 1 (4) and Table 3 (B-D).

Description of the skeletal elements

Skull — Only two fragments of the occipital condyles and the adja-
cent exoccipitals could be unambiguously identified as skull remains. The
condyles do not prominently protrude posteriorly from the exoccipitals. A
few thin bony plates possibly represent other parts of the skull, but none
bear diagnostic features.
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Table 1
Kentriodontidae indet. (unnamed n. sp.) from Tisad (Bihor County,
Romania). Measurements of the periotic, tympanic and mandible (in mm;

with the mandible: £ 0.5 mm; e: estimated value; —: missing data).
left right
1. Length of periotic (from tip of anterior process to tip of
posterior process) 244 243
2. Anteroposterior diameter of cochlear portion 12.1 12.6
3. Greatest transverse width of periotic 16.5 16.7
4. Greatest diameter of articular facet of posterior process 93 94
5. Least distance between the margin of fundus of internal
auditory meatus and aperture of endolymphatic foramen 3.1 33
6. Least distance between the margin of fundus of internal
auditory meatus and aperture of perilymphatic foramen 24 22
7. Length of tympanic (from anterior tip to posterior end of
outer posterior prominence) 30e  29e
8. Distance between anterior tip and posterior end of inner
posterior prominence 27e  27e
9. Greatest width of tympanic bulla 142 —
10. Width of tympanic bulla in the level of the sigmoid process 16.3 —
11. Length of mandible as preserved 184 —
12. Distance between last dental alveolus and preserved
posterior end of mandible 113 —
13. Length of mandibular hiatus 915 —

Periotic (Plate 1a-d) — The periotic of the Tasad fossil dolphin is
small. It shows the sinusoid shape characteristic of kentriodontids in gen-
eral. The dorsal surface of the periotic is convex both in lateral and in
anterior views. In other words, an elliptical dorsal plateau is absent in this
periotic. The highest point of the bone in lateral view is the superior
process. When viewed laterally, the dorsal margin of the periotic body
closes at ca. 120° with the posterior process. In dorsolateral view, the
hiatus epitympanicus forms a deep V-shaped notch between the ventrolat-
eral tuberosity and the posterior process. The internal auditory meatus
(IAM) is elongated, and it continues as a long, slit-like groove anterolat-
erally. The anterior process is slender, triangular, moderately long and
slightly bent medially in dorsal view. It is not significantly constricted from
the sides. A strong cleft separates the groove for the tensor tympani muscle
from the anterior base of the pars cochlearis. The small cochlea is broadly
joined to the body of the periotic and is rather low medially. It is only very
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slightly bent toward the anterior process. In medial view, the pars cochle-
aris is slightly compressed dorsally. The perilymphatic foramen and the
fenestra rotunda are separated by a prominent boss, which protrudes pos-
teriorly. The perilymphatic foramen is a tiny opening, which lies approx-
imately on the prolonged long axis of the internal auditory meatus, and it
opens medially. The endolymphatic foramen opens dorsally as a slit in a
depressed, triangular area medial to the superior process. In ventral aspect,
the fossa for the head of the malleus is a shallow, almost circular depres-
sion. The fossa incudis starts at the posteromedial comner of the fossa for
the head of the malleus. The fenestra ovalis has an elliptical shape and
opens ventrolaterally. A bony rim separating the fenestra rotunda from the
groove for the stapedial muscle overhangs the latter. The posterior process
projects posterolaterally in ventral view. It has a pentagonal, concave
posterior bullar facet, which bears a few fine striae.

Tympanic (Plate le-h) — The description is based on the better
preserved left tympanic bulla. The posterior part of the lateral wall is
fragmentary in the left tympanic bulla, and the conical and posterior pro-
cesses and the accessory ossicle are either damaged or displaced.

As is usual with the Delphinida (sensu Muizon, 1988a), the involu-
crum has a sinusoid dorsal profile in medial view. This sinusoid shape,
however, is not very pronounced because the anterior portion of the in-
volucrum is only slightly above the dorsal margin of the posterior part.
The involucrum is dorsoventrally compressed, its dorsal surface is smooth.
No anterior spine is present. The transverse thickness of the lateral lobe is
larger than that of the medial. The width across the posterior prominences
is small; the tympanic is broadest at the center of the anteroposterior length
of the bulla. The outer posterior prominence extends considerably farther
posteriorly than the inner posterior prominence. Between both prominenc-
es a fairly deep interprominential notch is present, which continues ven-
trally in a short median furrow. The lateral wall is moderately high, the
presence of a lateral furrow is questionable. The sigmoid process is slender
and has an L-shape in lateral view, as is usual with the Delphinoidea. The
articular facet of the posterior process is roughly triangular and finely
striated medially, smooth elsewhere. The posterior process is directed
posterolaterally in dorsal view. The elliptical foramen is wide open.

Stapes — The stapes is basically similar to the same bone of Kentri-
odon pernix. The foot plate is broad with a concave surface.

Mandible — The left mandible is preserved. Except for the last ca. 2
cm, the symphyseal part is lacking. Hence, the total length of the mandible
is unknown. The preserved part of the symphysis shows a finely structured
attachment site for the opposite mandibular ramus, indicating that the two
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rami were not fused. The preserved posterior part is strongly damaged,
lacking the angulus and the coronoid process. The condyle is ca. 20 mm
deep and broad. Medially, there is a large, elongated mandibular hiatus.
The pan-bone is thin. The overall shape of the mandible shows a strong
S-curvature in lateral view, where the anterior part is arched dorsally, the
posterior part ventrally (Plate 2: 1a-b). The preserved part of the mandible
bears 17-20 small dental alveoli. The interalveolar septa are partially ab-
sorbed, resulting in a more or less continuous alveolar groove, as is com-
mon e.g. in the modern Phocoena.

Teeth (Fig. 4) — All thirty teeth found loose in the matrix are hom-
odont and single rooted. Their total lengths vary between 8,0-8,7 mm,
their greatest diameters are 1,7-1,9 mm. The crowns take up more than
half of the total length, sometimes almost two-thirds of it. The crowns are
slim, slightly curved and antero-posteriorly(?) compressed, linguo-labial-
ly(?) broadened, so that their form resembles a sickle. The enamel is
smooth. The roots of most teeth are curved in a different plane than the
crowns, so that the teeth are twisted along their long axes. The tooth necks
are swollen as a result of cement deposition. Differences in the amount of
the encircling swelling and in the degree of the curvature of the roots are
most likely due to the different original positions of the preserved teeth in
the mandible (or rostrum).

Figure 4. Two teeth of the Kentriodontidae indet. (unnamed n. sp.) from Téagad (Bihor
County, Romania). Left: anterior or posterior view. Right: approximately lingual view.
Scale bar: 5 mm.



