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Late Turolian Bats from Brisighella (Northern Italy)
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ABSTRACT — A preliminary study of ihe jossil berpetofanina cotlected in the site of Brisighelia (Romagna, N ftaly), of Late Miocene age
(MN 13). indicates the presence of the following species: Rana sp.. Trionyx sp., Emydidae gen. et sp.indet., (7) Testudinidae gen. el sp. inder..
vetus (Lavocan), Asellia ¢fr. A. mariactheresae Mein and Myotis ¢fr. M. boyeri Mein. The megadermatid, the Jirst vhinolophid and the
vespertilionid seem more evolved than the corresponding forms from Lissieu (France, Late Turolican). The presence of a megadermatid and tiwo
bipposiderids indicates a warm climate and the presence of the genus Asellia an arid sandy environment,

RIASSUNTO — [T chirotteri del Turoliano superiore di Brisighella (Ttalia scuentrionale)) — in qresta ola vengono esantingti 1 resti el
chirotteri del Turoliano superiore di Brisighella (Romagna. Ttalia settentrionale). Sono state mdividuete sei specie: Megaderma ¢fr. M.
mediterraneum Sige, Rhinolophus ¢fi R, kowalskii Topal, Rhinolophus sp., Hipposideros (Syndesmotis) ofi vetus (Lavocat), Asellia ofr A
mariactheresae Mein e Myotis ¢fi. M. hoyeri Mein, Il megadermatide. il primo rinolofide ed il vespertilionide sembrano piit evoluti delle
corrispondenti forme presenti nel giacimento di Lissicu (Francia, Turoliano superiore). La presenza i un megadermeatide ¢ di due
hipposideridi indica un clima caldo, mentre la presenza di un rappresentante del genere Ascllia suggerisce un ambiente arido, sabbioso

INTRODUCTION

The Brisighella (Romagna, Northern ltaly) fissures
contain a rich mammalian fauna, with murids as a
dominant component of the association. These rodents
and also the other mammals collected here indicate a
Late Turolian age (MN 13). The fossil remains of bats
discovered in these fissures are very scarce. Only eight-
cen specimens belong to the order Chiroptera, but
despite the small number of fossils they arc represent-
cd by six species belonging to four families,

The tooth terminology used in this paper follows
Sige el al. (1982).

SYSTEMATICS

Family MEGADERMATIDAE
Genus MEGADERMA E. Geoftroy, 1810

MEGADERMA cfr. M. MEDITERRANEUM Sigé, 1974

Material — 1 fragment of right C/ (BRS53/1); 1
fragment of left M, (BRS3/1).

Locality — Brisighella (Romagna, N Ttaly).

Age — Late Turolian (MN 13).

A fragmentary right C/ belongs to this form. Only
the root and the cingulum of the tooth are preserved,
but in occlusal view it is possible observe the base of a
strong posterior accessory cusp. A smaller accessory
cusp is placed antero-lingualy. The second tooth be-
longing to this species is also extremely [ragmentary.
Only the crown of the trigonid of a left M, is preseved.
A strong protoconid, a paraconid and a much smaller,
robust metaconid, the former stronger than the latter,
and the lateral compression of this trigonid are the
characteristics of this fossil. All these features are pecu-
liar to the genus Megaderma.

Remarks — Many fossil species of Megacderma
have been described from Cenozoic sites of the Medi-
terranean area: M. brailloni Sigé, M. lugdunensis (De-
peret), M. gaillardi (Trouessary), M. jaegeri Sigé, M.
vireti Mein, M. mediterraneum Sige, M. janossyi Topal,
M. wetwat Bate. On the hase of the scanty material in
our possession we observe that the dimensions of the
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canine and especially its width closely correspond to
the Late Neogene forms M. vireti from Lissicu (France)
and Kohfidisch (Austria) and M. mediterranetnm of
sete (France) (cfr. Mein, 1964; Bachmayer & Wilson,
1970; Sigé, 1974, 1976, Topal, 1974). The dimensions of
our fossils are somewhat larger than these of ML vireti
and for this reason we tentatively ascribe the material
from Brisighella to Megaderme cfr. M. mediterranenunt
Sige.

Family RHINOLOPHIDAE
Genus RHINOLOPHUS Lacepede, 1799
RHINOLOPHUS cfr. R. KOwaLsKll Topal, 1979
Material — 1 right M* (BRS6/2a); 2 left M,

(BRS3/3a; BRSO/2b); 1 left M, broken (BRS6/2¢); 1 left
M, (BRS3/3b).

Locality — Brisighella (Romagna, N Ttaly).

Age Late Turolian (MN 13).

Five teeth belong to a large rhinolophid. A right M-
shows the typical morphology of the genus Rbino-
lophus with a strong protocone and a heel without a
hyvpocone. Four lower molars were collected in two
different fissures. Three of them are M, or M, They
present 4 nyctalodont condition, thin labial cingulum,
and the hypoconulid is more labial than entoconid.
The talonid is more robust but shorter than the trigo-
nid. In the single M, the trigonid is wider than the
talonid. The dimensions are similar to those of living K.
Serrumeguinum of Central Europe (Topal, 1979).

Remcarks — The most common large European
species of Rbinolophus during the Miocene is Rbino-
lophus  delphinensis  Gaillard.  According to  Topal
(1979) the dimensions of some specimens [rom the
type locality, La Grive St. Alban (France), are smaller
than those of some populations from Pliocene sites of
Poland and Hungary which have dimensions very simi-
lar to those of K. ferrumeguinim. Also Mein (1964)
describes the remains from Lissieu (France) as smaller
than R. ferrumeguinun. On the other hand the dimen-
sions given by Gaillard (1899), Zapfe (1950), and Ses¢
(19806) for Miocene specimens from La Grive (France),
Devinska Nova Ves (= Neudorf) (Czechoslovakia), Es-
cabosa de Calatanazor (Spain) are slightly bigger (dow-
er limits of living R. ferrumeguinum populations). Ac-
cording to Mein (1964) the lower molars of K. del-
phinensis are wider and lower than in R. ferremequti-
num and the labial border of the upper molars is
rectilineal. None of these characters is present in the
material from Brisighella. Recently Topal (1963, 1979)
erected many species for Pliocene and Pleistocene fos-
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sil remains of the K. ferrumequinium- group from Hun-
gary and Poland: Rhbinolophiis kowalskii Topal of Po-
dlesice (Poland), Rbinolopbus estramontis Topal of
Osziramos 1 (Hungary), Rbinolophus postdelphinensis
Topal of Osztramos 1c (Hungary), Rhinolophus ma-
crarbinus Topal of Beremend 4 (Hungary) . The most
important characters for the erection of these species
are concentrated in the premolars and we have no
premolars in the material of Brisighella. Nevertheless
the dimensions of our material and the morphology of
the molars agree better with the specimens from Po-
dlesice. These fossils have been ascribed by Kowalski
(1936, 1962) first to R. cfr. ferrumeguinum Schreber
and later to R delphinensis and have been considered
as the type population of K. kowelskii by Topal (1979).
So, tentatively, we ascribe the specimens of the big
rhinolophid from Brisighella to R. cfr. kowealskii Topal.

RHINOLOPHUS sp.
Material — 1 right M, (BRS5/3).
Locality — Brisighella (Romagna, N Ttaly).
Age — Late Turolian (MN 13).

A right M, is similar to the molars belonging to the
previous species but is more hypsodont and of smaller
dimensions.

Remarfes — The morphology of this specimen is
typical of the genus Rhinolophus. Small rhinolophids
from Neogene sites of Europe are assigned to numer-
ous species: Rhinolopbus grivensis (Depéret), of La
Grive (France), Rhinolophus lissiensis Mein of Lissieu
(France), Rhinolophus variabilis Topal of Osztramos 1
and 9 (Hungary), but their dimensions arc smaller than
those of the M, from Brisighella (Mein, 1964; Topal,
1975; Bachmayer & Wilson, 1978; Sesé, 1980). Compa-
rison with another form, Rhinolophus tatonifer Kretzol,
from the Late Vallesian of Csakvar (Hungary) (Kretzoi,
1952) is impossible. From the figure published by Hell-
er (1930) as Rbinolophus neglectus Heller from Gun-
dersheim 1 (Germany) and by the measures inferred
from his table, our specimen is very similar to this form,
but the material, limited to only one tooth does not
permit a classification at the specific level.

" Two other Miocene species of the group of R. ferrumegui
num, Khinolophus mellali Lavocat of the Middle Astaracian of Beni
Mellal (Morocco) and Khinolophus csakearensis Kretzoi of the Late
Vallesian of Csakvar (Hungary) are clearly smaller (Lavocat, 1961,
Topal. 1979).
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Family HIPPOSIDERIDAE
Genus HIPPOSIDEROS Gray, 1831
Subgenus SYNDESMOTIS Peters, 1871

HIPPOSIDEROS (SYNDESMOTIS) cfr. T1.(S.) VETUs (Lavocat,
1961)

Material — ?1 left M* (BRS21/1); 1 fragment of left
mandible with M, and M, (BRS2L1/2); 1 left M,
(BRS21/3).

Localily — Brisighella (Romagna, N Italy)

Age — Late Turolian (MN 13),

A fragment of a left mandibular ramus, broken
anteriorly at the alveolus of the canine and posteriorly
at the anterior alveolus of M, and bearing M, and M, is
the best preserved specimen in the entire collection of
bats from Brisighella. Three alveoli correspond to two
premolars, the first onc-rooted and the sccond two
rooted. The M, and M, are nyctalodont, with very thin
cingulum. A second M, shows the same morphology.
Perhaps a left M* with the postprotocrista linked to the
crest of the posterior cingulum and closing the proto-
fossa, belongs to the same species.

Remarks — Morphologically the lower molars of
the mandibular fragment are very similar to the man-
dible from the Middle Miocene of Beni Mellal (Moroc-
co) ascribed by Lavocat (1961) to Asellia vetis Lavocal.
This form has been transferred to flipposideros (Syn-
desmotis) by Legendre (1982a2) who tentatively as-
signed to the same species some remains from the Late
Ruscinian site of Séte (France). The dimensions of our
fossils correspond better to these last fossils. Also the
morphology of a left M? collected in the same fissure is
intermediate between the M* of Beni Mellal illustrated
by Lavocat (1961) and that of Séte illustrated by Le-
gendre (1982a). For all these reasons we classify our
fossils as Hipposideros (Syndesmotis) cfr. H.(S.) vetus
(Lavocat).

Genus ASELLIA Gray, 1838
ASELLIA ¢fr. A, MARIAETHERESAE Mein, 1958
Material — 1 left M* (BRS6/1).
Locality — Brisighella (Romagna, N Italy).

Late Turolian (MN 13).

Age

A single left M* is subquadrate, without hypocone.

The preprotocrista is continous with the anterior cingu-
lum while the postprotocrista almost reaches the base
of the metacone. The posterior cingulum is almost
united to the posterolingual cingulum. The maorphol-
ogy of this specimen is characteristic of the fossil Euro-
pean form of the genus Asellia.

Remarks — European fossil hipposiderids are as-
signed 1o three distinet genera: Palacophyllophora,
Hipposideros (with three subgencra) and Asellia (sce
Legendre, 1982a). The last genus is known by one
species, Asellia mariaetheresae Mein, a form collected
in four French layers of Early and Middle Miocene age
(Mein, 1938; Legendre, 1982a). The morphology and
the dimensions of the M* of Brisighella is identical with
the corresponding molar of A. mariaetheresae from
Port-la-Nouvelle  (France)  illustrated by Legendre
(19824). However as we are in possession of only one
tooth, we prefer to ascribe this fossil o Asellia cfr. A.
mariaetheresae Mein. This discovery is stratigraphically
the most recent one for the genus Aseflia in Europe.

Family VESPERTILIONIDAE
Genus MyoTis Kaup, 1829
MyOTIS cfr. M. BOYERI Mein, 1964
Material — A fragment of left mandible broken in
the second alveolus of M., bearing M, (BRS5/2a); 1
right M, , (BRS3/2); 71 fragment of right mandible with

P, fragmentary (BRS5/2b); 1 fragment of C (BRS3/2¢).

Locality — Brisighella (Romagna, N Ttaly).

Age — Late Turolian (MN 13).

Two lower molars (one of them in position in a
fragmentary left mandible with the alveoli of M, and
M,) belong to the family Vespertilionidae. They are
characterized by myotodont condition and thick labial
cingulum at the trigonid and thin cingulum at the
talonid. The trigonid is shorter and narrower than the
talonid. The posterior border of these teeth is rectili-
near. The metaconid is higher than the paraconid and
entoconid. Tentatively we ascribe to the same species a
fragment of a right P, belonging to the family Vesperti-
lionicdae and also a fragment of canine. Both these
fossils were collected in the same fissure which yielded
the fragment of mandible with M,

Remarks — The morphology of the molars is typ-
ical of the genus Myotis. To this genus have been
assigned @ great number of species [rom European
Neogene and Early Pleistocene sites (Kormos, 1934;
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Heller, 19306; Viret, 1951; Kowalski, 1956, 1962; Mein,
1964; Topal, 1983, 1985, etc.). Our material is very
scanty for a classification beyond any doubt, but the
morphology of our specimens agree perfectly with the
material from Lissieu (France, Late Turolian), illustrated
by Mein (1964) under the name Myotis boyeri Mein. On
the contrary, the dimensions of the vespertilionid of
Brisighella indicates a more robust bat. Despite this
difference in size, for morphological reasons we classi-
fy these remains as Myotis cfr. M. boyeri Mein.

Megacderma clr. M. medilerranetim
C/ 1 1=3.35 1=2.00

M, 1 L/T=1.80 I/T=1.65
Rhinolophus clr. R. kowalskii

M? 1 1=2.17 1=2.95

M, 2 L=2.20-2.25 1=1.42-1.55

M; 1 L=1.95 1=1.30

Rbinolophus sp.
M, 1 L=1.80 1=1.02

Hipposideros (Syndesmotis) clr. H.(S.) velus
M, 2 L=1.50-1.53 [=0.93-0.95

M, 1 L=1.41 1=0.90

M7 1 1=1.48 1=1.80

Asellia cfr. A. mariaetheresce
M* 1 L=1.50 1=1.82

Myotis cfr. M. boyeri

M, 1 L=1.65 1=1.10

M,, 1 L=1.62 1=1.05

Tab. 1 - Mecasurement of the Chiroptera of the Monticino quarry.
The dimensions are expressed in mm. L= length; |= width;
T= trigonid.

CONCLUSIONS

Six species of bats are present in the site of Bri-
sighella: Megaderma cfr. M. mediterraneum Sigé, Rhi-
nolophiis cfr. R kowalskii Topal, Rhinolophus sp., Hip-
posideros (Syndesmotis) cfr. H. (S vetus (Lavocat),
Asellia cfr. A, mariaetheresae Mein and Myotis cfr. M.
boyeri Mein.

Stratigraphically the chiropteran fauna of Brisighel-
la is more recent than that of Lissieu (MN 13) as
indicated by the evolutionary level of three species. In
fact Megaderma [rom Brisighella seems closely allied to
the Megederme of Séte (MN 15), the big rhinolophid is
more robust than the classical R. delphinensis of Mio-
cene sites still present at Lissieu and is very similar to
the big Pliocene forms of Eastern FEurope, and the
Myotis of Brisighella probably belongs to a more
evolved stage of the lineage of M. boyeri from Lissieu.

Ecologically three of the species collected in Bri-
sighella, the two rhinolophids and the vespertilionid,
are similar to forms living today in Burope and in
particular in the same arca of the site. On the contrary
the megadermatid and the two hipposiderids belong to
genera living in tropical and sub-tropical areas. If the
conditions of life of the fossil megadermatid were simi-
lar 1o that of the living species of the family, we must
presume temperatures not lower than 14/15 centigrade
(sige, 1976). The presence of two cavernicolous hippo-
siderids confirms the tropical character of the associa-
tion. On the other hand living Asellia prefer arid sub-
desertic areas. For the site of Port-la-Nouvelle (France),
Legendre (1982h) postulated a littoral sandy area as the
environment of A. mariaetheresae. Very probably, si-
milar conditions were present near the site of Brisighel-
la. The high temperatures indicated by the bats are
confirmed by the presence of a varanid and also the
aridity of the environment of Brisighella is confirmed
by the predominance of the anguid Ophisauris cfr. O.
pannonicis Kormos among the reptiles. Also a sandy
covered area is indicated by the presence not only of
Asellic but also by a fossorial snake of the subfamily
Erycinae (Kotsakis, 1989).
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