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A NEW RECORD OF BALEEN WHALE FROM THE PLIOCENE
OF TUSCANY (ITALY)

Abstract - In Summer 1995 the Museo di Storia Naturale e del
Territorio of the University of Pisa ran the excavation of an new
cetacean fossil. This specimen has been discovered from
Pliocene very shallow water deposits in a clay quarry near
Empoli (Tuscany, Italy). The fossil, still partially englobed in
sediment, is probably an undescribed taxon of the family
Balaenidae (Mysticeti). The discovery of a pelagic whale in a
shallow water environment suggests a long drifting of the carcass
after death or, alternatively, the stranding of the still living animal
trapped in the bay. After the decomposition of the soft tissue, the
skeleton was probably disassociated and partially dispersed by
currents. The quick burial prevented its complete destruction.
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Riassunto - Un nuovo ritrovamento di balena nel Pliocene
della Toscana (Italia). Nell’estate del 1995, il Museo di Storia
Naturale e del Territorio Certosa di Calci dell’Universita di
Pisa, ha condotto lo scavo di un nuovo fossile di cetaceo. Tale
esemplare & stato scoperto in una cava di argilla vicino a
Empoli, in depositi pliocenici di acque basse. I fossile, ancora
parzialmente inglobato nel sedimento, appartiene probabilmen-
te ad un nuovo taxon della famiglia dei Balaenidae (Mysticeti).
11 ritrovamento di una balena pelagica in acque basse suggeri-
sce un lungo trasporto dopo la morte della carcassa galleggiante
o, in alternativa, lo spiaggiamento dell’animale rimasto intrap-
polato nella baia ancora vivo. Dopo la decomposizione delle
parti molli, lo scheletro fu probabilmente dissociato e parzial-
mente disperso dalle correnti. Il rapido seppellimento ne impedi
la completa distruzione.

Parole chiave - Cetacea, Mysticeti, Pliocene, Italia, Toscana,
Sistematica, Tafonomia.

INTRODUCTION

In this paper a new cetacean fossil from Pliocene sedi-
ments of Tuscany is reported. The discovery locality is a
clay quarry about five kilometres to southwestern of
Empoli, near Casenuove village (Fig. 1). The fossil has
been discovered by some members of the Gruppo
Paleonlotologico «C. De Giuli» of Castelfiorentino. In
summer 1995 the Museo di Storia Naturale e del
Territorio, of the University of Pisa ran the excavation
with the coordination of the Author.

The fossil, still partially englobed in the sediment,
belongs to the family Balaenidae, a group of Cetacea
Mysticeti today represented by the Greenland right whale
(Balaena mysticetus) and the Black right whale
(Eubalaena glacialis). With regard to the fossil records,

although this family is reported since the lower Miocene
(Cabrera, 1926), it is relatively frequent only from the
late Miocene and the Pliocene. Most records are from
Belgium (Van Beneden, 1880), Italy (Capellini, 1873,
1876, 1902, 1904; Pilleri, 1987; Trevisan, 1941a, 1941b)
and west coast of North America (Barnes, 1976). In par-
ticular, two significant remains from Italy are the skull of
Balaena montalionis and Balaenula astensis, housed in
the Museum of the University of Pisa. An almost com-
plete skeleton of Balaenidae has been recently collected
from Ponte a Elsa (Pisa) (Borselli and Cozzini, 1992),
not far from Casenuove.

In the same quarry, at the same stratigraphical horizon,
the remains of two tapirs (Mammalia, Perissodactyla)
were previously found. Dominici ef al. (1995) described
these two fossils and, on the basis of their record, refer-
red the sediments to the lower Pliocene. These Authors
carried out also a detailed facies analysis of the
Casenuove outcrop and, on the basis of the sedimentary
structures and molluscan assemblages, they interpreted
the environment where the two tapirs were buried as an
interdistributary very shallow bay.
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Fig. 1 - Geographical location of the fossil whale studied in this paper.

THE CETACEAN RECORD

The fossil remain is represented by a partial and disarti-
culated skeleton consisting of the incomplete skull, the
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The bones of the incomplete skull are partially disasso-
ciated. They consist of the occipital, the incomplete left
squamosal, the ?right maxilla, the left premaxilla and
some fragmentary bones that probably represent portions
of right frontal and left maxilla. On the basis of the size
of the preserved skull bones and the complete right man-
dible, the condilobasal length of the skull is extimated to
be about 280 cm.

The occipital is very damaged in its posterior part but the
supraoccipital shows a well preserved anterior margin.
The occipital shield is half circle-shaped, and is less
antero-posteriorly elongated than in living Balaenidae. It
differs from the occipital shield of the Balaenopteridae
and some Cetotheriidae which is triangle or trapezoidal-
shaped.

The left zygomatic process of the squamosal is almost
transverse to the long axis of the skull and ventrally
directed, as in other Balaenidae. Compared with the
zygomatic process in the genus Balaena, it is less robust,
while is similar than to in Eubalaena.

The left premaxillae is very narrow and straight distally
and widens proximally, at the level of the nasal fossa.
The lateral margin of this proximal portion of the pre-
maxilla is very convex, in dorsal view.

The ?right maxilla is narrow and shows an unusually
posteriorly directed lateral process.

Compared with the living Balaenidae, the left premaxilla
and the ?right maxilla are not very arched, in lateral
view. Nevertheless, the deformation suffered during the
diagenetic process might have attenuated this character.
The complete right mandible is 264 cm long. It is relati-
vely robust even if thins and flattens anteriorly. It shows
an evident curvature, in dorsal view. As in the other
Balaenidae, on the posterior portion of the mandible, the
coronoid process is very reduced and the condile is
postero-dorsally oriented

The half circle-shaped occipital shield, the zygomatic
process of the squamosal which is almost transverse to
the long axis of the skull and ventrally directed, the man-

dible whit very reduced coronoid process and postero-
dorsally oriented condile allow the assignement to the
family Balaenidae (Mysticeti).

This specimen might belong to an undescribed taxon of
Balaenidae by having small anterior extension of the
occipital shield and a peculiar shape of maxilla.
Nevertheless, its detailed study and precise systematic
assignement will be possible only after the complete
restoration.

TAPHONOMY

As mentioned above, this partial skeleton of whale was
buried in an interdistributary very shallow bay. This is
not the habitat of the Balaenidae that live in the open sea.
Two hypothesis can be advanced to justify its presence in
this environment:

1) The whale arrived accidentally in the shallow water
where it lost the orientation and was trapped in the bay. The
stranding caused the death of the animal. This hypothesis is
possible even if the death for stranding is relatively rare,
considering the other many possible cause of death.

2) The whale died in the open sea and subsequently the
carcass was transported by currents in the swallow water
where it stranded. Some Authors (Allison et al. 1991,
Martill, 1991; Shéfer, 1972; Slijper, 1962) examined the
taphonomic history of whale carcasses. They observed
that, even if most whale sink after death, their carcasses
may be refloated by decay gas. Besides, some whales, as
the right whales (closely related to the Pliocene whale
here examined) float immediately after death. In both
cases the carcasses are drifting for a long time before they
disintegrate and sink to the sea floor. Shifer (1972) sug-
gested that in relatively small ocean basin, as the North
Sea, the carcasses generally reach a beach before their
complete destruction. Near the coast the body may refloat
and drift by the tidal current before its sedimentation. A
similar history might be happened to the Balaenidae of
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Fig. 2 - Map of disarticulated and disassocia-
ted fossil skeleton of Pliocene baleen whale.
Casenuove, near Empoli (Tuscany, Italy).
Area with thin dots: silts; area with dots and
circles: coarse sands and bioclasts. BT =
branch of tree, MD = mandible, MX = maxil-
la, OCC = occipital, PMX = premaxilla, RB
= rib, ZY = zygomatic process of the squa-
mosal.
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Casenuove. In fact, the carcass might arrive at the coast
from the open sea in a short time because the
Mediterranean in the Pliocene (as today) was not a very
wide basin. The Pliocene coast of Tuscany, very indented
and edged with islands (Ambrosetti et al., 1979), might
acted as «trap» for the carcasses transported by currents.
In the shallow water the carcass here examined probably
refloated, partially disarticulated and subsequently stran-
ded in a sheltered bay. In this environment the complete
decay of the soft tissue occurred and only a partial skele-
ton was preserved.

Finally, the shallow water currents caused the disarticula-
tion, the disassociation and the horizontal dispersion of
the bones. Probably in the meantime, a quick burial pre-
served the bones from the destruction.

Some bones together with two branches of a tree (that
probably were trapped) are juxtaposed (Fig. 2). On the
whole the bones show an apparently chaotic reorientation
that is probably consequence of their different shape and
their mutual obstruction. Nevertheless, two principal
directions almost at right angle are observed, as generally
observed in water transported bones (Behrensmeyer,
1990, 1991). These two directions are the same observed
in the disposition of the remains of the two tapirs by
Dominici et al. (1995).

It is possible that other bones of the whale were disloca-
ted by the current relatively far from those collected. In
particular, the massive vertebrae might be suffered a
shorter transport from the original place of stranding of
the whale.

There are coarse sands and bioclasts (molluscs and cru-
staceans) on one side of the whale skeleton. Among the
molluscs, Ostrea edulis, Cerastoderma edule, Conus sp.,
Potamides tricinctus, Hadriania truncatula, and Natica
tigrina, are relatively frequent. The crustaceans are repre-
sented by fragments of crab skeletons and barnacle shel-
Is; among the latter, several complete shells and isolated
plates of Chelonibia testudinaria have been collected. It
is possible that near the whale bones there was a carapa-
ce of marine turtle, because Chelonibia testudinaria
today lives only on these reptiles (Zullo, 1986).

The presence of coarse sands and bioclasts just on one side
of the whale skeleton may have been due to the hydraulic
barrier actions of the bones. Considering the location of
these deposits and the orientation of the bones, presuma-
bly the stronger current flowed southeastward.

Figure 3 summarized the possible taphonomic history of
the whale. The dashed lines indicate hypothetical alternati-
ve ways. The death in shallow water or the swift transport
from the open sea may have prevented the disarticulation of
the skeleton before its stranding. In that case the lack of part
of skeleton was only caused by the transport and dispersion
of the current in the sea floor, after the decay of soft tissue.
Other taphonomic characters, such as abrasion, cracking
and breakage of the bones (cf. Behresmeyer, 1991;
Martill, 1991) will be examined when the fossil have will
be completely cleared of the sediment.

CONCLUSION

The preliminary study of the fossil whale skeleton from
Casenuove, still partially englobed in the sediment and

no restored, allows to formulate some hypotheses concer-
ning its systematic assignement and taphonomic history:
— The relatively large skeleton (length of skull about 280
cm) shows some distinctive characters of the family
Balaenidae and, on the basis of some peculiar features, it
belongs probably to a new taxon.

— The presence of this pelagic whale in shallow water
deposits suggests a long drifting of the carcass from the
open sea after death, or, alternatively, the stranding of the
animal still living trapped in the bay.

— The disassociation and the hydraulic orientation of the
preserved skeleton indicate a limited current transport
after the stranding and after the complete decay of the
soft tissue.

— The location of the coarse sands and bioclasts around
the skeleton and the orientation of the bones indicate the
presence of currents flowing mainly southeastward.

— The final dispersion of the bones was probably contem-
poraneous to the quick burial that preserved the remains
from the destruction.
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Fig. 3 - Hypothetical and schematic taphonomic history of the fossil
whale. For explications see text.
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