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The assemblage 01 lossil birds Irom Moleta Cave (Muleta Cave) is deseribed. The
site was diseovered in 1962 and exeavated by Waldren (1982). Paleontologieal
material s eovered a range Irom 32,000 to 2,000 years b.p. At the time 01 the
exeavations, bird remains were not studied. Between 41 and 50 avian taxa have
now been reeognized. Seventeen are new lor the gymnesie lossil record (Brantal
Anser, Aleetoris el. rufa, Alauda arvensis, Anthus pratensis, Phoenieurus oehruros,
Saxieola rubetra, S. torquata, Oenanthe oenanthe, Sylvia el. sarda, Sylvia sp. el.
S. melanoeephalaleurruea, Fieedula hypoleuea, Passer sp. el. domestieus/
hispaniolensis, Petronia petronia, Carduelis ehloris, Tadorna sp., Calandrella sp.,
SOCIETAT O'HISTORIA
NATURAL DE LES BALEARS Phylloseopus sp. and Sturnus sp.). Six 01 them are al so new lor the insular
Mediterranean. In eontrast with Upper Pleistocene avilaunas 01 other Mediterranean
islands, passerines are extremely abundant while proeellariiforms and birds 01 prey
are underepresented. Unlortunately, available stratigraphie data do not allow strong
eonclusions on the eolonization 01 the island by anthropie launa in the Holoeene.
Keywords: Moleta Cave, Mallorca, Upper Pleistoeene, Holoeene, paleornithology.
AVIFAUNA FOSSIL DEL PLlSTOCE SUPERIOR I HOLOCE DE LA COVA DE
MOLETA (MALLORCA, ILLES BALEARS). L'objeetiu d'aquest treball és donar a
eoneixer el registre aviari lóssil de la Cova de Moleta. El jaeiment lou deeobert
el 1962 per Waldren (1982). Els materials paleontológies eontinguts enregistren un
període de temps compres entre els 32.000 i 2.000 anys A.P. Rere I'exeavaeió,
els materials paleornitológies romangueren sense estudiar. En el moment actual,
entre 41 i 50 taxons aviaris han estat determinats. 17 són nous per a les
Gimnesies (BrantalAnser, Aleetoris el. rufa, Alauda arvensis, Anthus pratensis,
Phoenieurus oehruros, Saxieola rubetra, S. torquata, Oenanthe oenanthe, Sylvia
el. sarda, Sylvia sp. el. S. melanoeephalaleurruea, Fieedula hypoleuea, Passer sp.
el. domestieus/hispaniolensis, Petronia petronia, Carduelis ehloris, Tadorna sp.,
Calandre/la sp., Phy/loseopus sp. and Sturnus sp.). D'aquests, sis són també nous
per a la Mediterrania insular. A dilereneia del que sueeeeix en altres iIIes del
nostre mare geogralie, els passerilormes són extremadament abundants, mentre
que els proeeHarilormes i els rapinyaires estan poe representats. Malauradament,
tot i que el jaeiment enregistre un període de temps estens, les dades
estratigraliques no permeten extreure massa eonelusions sobre la eolonitzaeió de
I'illa per la launa antrópiea durant I'Holoee.
Para u/es e/au: Cova de Moleta, Mallorca, Plistoee Superior, Holoee,
paleornitologia.
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Introduction
Moleta Cave was discovered in
1962 and intensively studied, along with
Abric de Son Matge, as part of a doctoral dissertation (Waldren, 1982). The
latter discusses the excavation process,
and presents and interprets the numerous paleontological and specially
archeological data collected. Nevertheless, most of the fossil microfauna was
ignored. The author was aware of the
relevance of this remains and at the
time considered their possible future
analysis (Waldren, 1982).
The present contribution is based
on avian material found
amongst the vertebrate
40°
microfauna. This was
partly examined by Dra.
Cécile Mourer-Chauviré
and some determinations were published by
Alcover et al. (1981).
Most of the material,
however, remained unpublished. We herein
report on the fossil ornithofauna from Moleta
39°20'
Cave.
o
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of Só/ler (Fig. 1). The cavity. is a karst
dissolution system which has developed
in Jurassic materials. The ga/leries are
disposed on two superposed levels connected by a vertical pitfa/l (Fig. 2). Most
of the excavated sectors are in the
lower part of the cave. The upper part,
where one finds the only two openings,
both of which are sma/l, consists of a
horizontal ga/lery. 7 m from the main
entrance is the chimney which has a
vertical drop of 3 m. As discussed further below, this structure is important
for understanding the taphonomic pro-
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Localization and
description
2"20'

Moleta Cave is in
the Serra de Tramuntana, in the municipality

~40'

3°

3°20'

Fig. 1. Location of Moleta Cave (Mallorca, Balearic Islands).
Fig. 1. Localització de la Cova de Moleta (Mallorca, Balears).
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CAVE UF MULETA' PLAN

MULETA· SECTlON.LOWER CAVE. E.W.

Fig. 2. Topography 01 Moleta Cave (Irom Waldren, 1982).
Fig. 2. Topografia de la Cova de Moleta (tret de Waldren, 1982).
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esses which gave rise to the fossiliferous deposit.

Chronostratigraphy and age
of the materials
The' Moleta Cave displays a
cotinuous stratigraphic series of ca. 105
years (Waldren, 1982). Various periods
have been characterized on the basis of
stratigraphic, paleontological and archeological data. The Presettlement Period
(32,000-7,000 b.p. sensu lato, up to
level 7; Waldren, 1982: 43) includes
most of the avian material, although
some belongs to the oldest part of the
Early Settlement Period (7,000-2,000 b.
p. sensu lato, level 7 and 6), where
human presence in the cave is first recorded. The material studied herein is
however problematic, as the correlation
between the artificial levels determined
by fossil extraction with the natural ones
described by Waldren (1982) is not
clear. The artificial levels contain sedimentary layers up to 1 m thick, and
there are no data on the dip of the
strata. Hence, the great caution which
the valuable information gleaned from
datations at specific points must be interpreted. An approximated age has
been estimated for the excaved materials (Table 1). We consider O 100-150,
CD 100-150 and E 100-150 coetaneous
with Man, while Z 700 and Z 750 appear to be prehuman, with an antiquity
close to 30,000 years b.p. E 150-250, X
200, X 200-300 and Z 200-300, theoretically prehuman, contain anthropic fauna.
Remains of Apodemus sylvaticus have
been recovered, and other workers al so
describe anthropic remains in other sectors at ca. 200 cm (F 200, O 200;
Adrover, 1966). We suggest from this
that the lower layers of E 150-250,
which correspond to the upper ones of

X 200-300 and Z 200-300, are those
which register the arrival of anthropic
fauna. The lower ones of the latter two
levels appear to be prehuman and ca.
15,000 years old.
For a parallel discussion on chronological and stratigraphic problems of
Moleta Cave, see Marcus (in press).

Sediment deposition
and taphonomy
There are useful data on the
taphonomy and sedimentology of the
fossiliferous deposit. On the basis of
geochemical data and paleomagnetic
datation, 0 4 and racemization of aspartic
acid, it is known that sediment deposition started during the Riss Glaciation,
230,000 years b.p. Nevertheless, the
main accumulation took place ca. 80,000
years b.p. The fossil remains of
Myotragus balearicus were deposited
mainly during the last 32,000 years
(Waldren, 1982).
The physical structure of the cave
seems to be of major importance for
explaining the recovery of a large
number of specimens of M. balearicus. 7
m from the opening believed to be the
main entrance, the gallery connects with
a natural well 3 m deep. The small diameter of the opening and of the gallery
interfere with the access of light and
probably animals fe" in it once they
had entered the cave (Waldren, 1982).
This sort of natural trap has al so been
recognized at other sites (e.g. Cueva del
Viento, Tenerife; Rando & López, 1996).
One may see a parallel situation in volcanic tu bes, where vertebrate remains
tend to accumulate, and which in fact
are key sites for knowledge on oceanic
paleocomunities worldwide (e. g. Olson
& James, 1991; James & Olson, 1991;
Rando, 1995; Rando & López, 1996).
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Here light conditions vary on a longitudinal axis and visibility drops with the distance to the opening. A critical point is
recognized, from which visibility is nil
(Fiol, 1996). From here onwards, one
finds most of the fossil remains, be longing to individuals which have lost their
orientation. Thanks to its tri-dimensional
structure, the Moleta Cave reproduces,
at small scale, the conditions in volcanic
tubes, which take place in one direction
over hundreds or thousands of meters.

Material and methods
The fossil material referred to
herein is kept at the vertebrate collection
"Museu de la Naturalesa de les IIles
Balears" (acronym MNCM).
For its determination, material has
be en matched with present-day skeletons
in the same collection. Specimens from
the United States National Museum
(Natural History; USNM) have also be en
compared.
In the case of non-passeriforms, all
skeletal elements have been studied
except ribs and vertebrae. With regard
to passeriforms, usually only the cranium, humerus, coracoid and tarsometatarsus have been studied. The rest of
the postcranial generallY lacks characters
of enough diagnostic value (Weesie,
1988). The anatomical terminology folIows Baumel (1979). Terms used by
Howard (1929) are sometimes used.
The measurements referred to herein
were taken with a caliper graduated to
0.05 mm, as in Seguí (1997, see this
volume).
From a geographic point of view,
Gymnesic Islands refer to Mallorca and
Menorca, while Balearic Islands includes
both Gymnesic and Pityusic Islands.
After determination of each taxon,
there is a brief reference to the present
status of the species in the Balearic
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archipelago (data from GOB 1996,
1997), as well as its fossil record in the
Western Mediterranean islands. The
minimum number of individuals (MNI)
present at the fossil site is given for
each species, corresponding to the maximum number of skeletal elements from
the same side of the body registered.

Systematic paleontology
Order ANSERIFORMES
Family ANATIDAE
Branta/Anser
MATERIAL: O 100-150: MNCM 2658,
medial fragment of radius. MNI= 1.
It is very difficult to differentiate
between the radii of Anser and Branta
(Miller, 1937; Woolfenden, 1961; Olson
& James, 1991). The bone belonged to
an adult animal, and its shaft diameter
(WD=3,60) fits well within the range
found in B. bernicla, while it is rather
smaller in comparison with B. leucopsis
(Bacher, 1967). Nevertheless, important
similarities were stated with material we
were able to examine belonging to a
possible new Anserini from Eivissa
(Ibiza). The description of this material
(McMinn, in prep.) is not yet finished,
thus strong conclusions on the material
discussed may not be stated.
Genus Tadorna
Tadorna sp.
MATERIAL: X 200-300: MNCM 47050,
fragmented synsacrum. MNI= 1.
This fossil belongs to a middle-sized
Anatidae. Important similarities stand out
both with Tadorna tadorna and Anas
plathyrhynchos, the biggest species in
the genus. Despite of the synsacrum
being fragmented, it is clearly seen that
the ridge that originates in the Extremitas
cranialis synsacri and extends ventrally
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through the Corpus vertebra e of the
toracic vertebrae reaches at least the
second one. This situation is also present
in all T. tadorna examined. Against this,
in A. platyrhynchos the ridge reaches just
the first vertebra. The size of the fossil is
slightly bigger than the latter species, fitting better with T. tadorna. It has been
impossible to examine any skeleton of T.
ferruginea, and thus the material is attributed to Tadorna sp.
This is the first record of the taxon
for the Gymnesic Islands. T. tadorna has
also been found in the Pleistocene of
Corsica (Alcover et al., 1992). Nowadays, both T. tadorna and T. ferruginea
are rare in the Balearic Islands.
Order GALLIFORMES
Family PHASIANIDAE
Genus Alectoris
Alectoris cf. rufa.
MATERIAL: CD 100-150: MNCM 2922,
distal fragment of right radius; O 100150: MNCM 2651, distal fragment of
right radius; MNCM 2652, distal fragment
of right tarsometatarsus. MNI= 2.
A. rufa seems not to be autochtonous in the Balearic Islands, beeing
absent from all prehuman insular Mediterranean faunas (Alcover et al., 1992).
Its introduction in Mallorca is first documented for the XIV century (Ferrer et
al., 1986).
The MNCM 2922 fragment shows
sorne incisions which seem to have
been made with a sharp tool. AII materials from CD 100-150 and O 100-150
sectors seem to belong to the level 7
("Early Settlement Period Horizons",
Waldren, 1982) from which sorne
datations are available: SM54 (0175)=
3985 b.c.+/- 109 years; SM56 (0150)=
5185 b.c. +/- 80 years and SM57
(0150)= 6620 b.c.+/- 350 years
(Waldren, 1980). If these stratigraphic

data is correct, the material proves its
presence in the island long befo re historical introductions.
It cannot be excluded that the remains belong to other circummediterranean species of the genus Alectoris,
for example A. barbara (Bonnaterre), A.
graeca (Meisner) and A. chukar (J. E.
Gray), with whom comparison was not
possible. In fact, any of them could have
been introduced in the Balearic Islands
in the past (Blondel, 1987).
Genus Coturnix
Coturnix coturnix (L.)
MATERIAL: Sector CD 100-150: MNCM
41005, right tarsometarsus. MNI= 1.
These remains were obtained from
the first human occupation levels. A
close form was found in the Gymnesic
Islands from Plio-Pleistocene and Lower
Pleistocene sites (Alcover et al., 1981).
Nowadays C. coturnix is a summer visitor as well as migrator in the Balearics,
beeing partially sedentary in Mallorca.
Order GRUIFORMES
Family RALLlDAE
Genus Porzana
Porzana porzana (L.)
MATERIAL: AB: MNCM 2951, distal fragment of right humerus; MNCM 2482,
distal fragment of left metacarpus; Z 200300: MNCM 47056, proximal fragment of
right metacarpus; MNCM 47057, proximal
fragment of left coracoid. MNI= 1.
In spite of the fragmentary state of
the remains, they share all features with
Porzana porzana. A close form was
found in Pedrera de S'Onix (Alcover et
al., 1981), from the Pliocene-Pleistocene
boundary. The species was also recovered in Crete (Weesie, 1988) and in
Corsica (Alcover et al., 1992). The actual status of the species in the Balearic
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Islands is unknown, being established
populations at least in winter and during
migration.
Order COLUMBIFORMES
Family COLUMBIDAE
Genus Columba
Columba sp. cf. C. lív/a Gmelin/oenas L.
MATERIAL: X 200-300: MNCM 47052,
fragmented left tibiotarsus; MNCM
47053, fragmented radius; MNCM 47054,
medial fragment of coracoid. MNI=1.
The fossil material, despite being
fragmented, is clearly attributed to the
genus Columba. Its size is smaller than
C. palumbus. It is difficult to differentiate
between C. lívía and C. oenas (Fick,
1974; Weesie, 1988) and almost impossible with this poorly preserved fossil
material. C. lívía was recorded in three
Upper Pleistocene sites in Mallorca
(Florit & Alcover, 1987a; Alcover et al.,
1992) and, as well as C. oenas, in other
Mediterranean islands (Alcover et .al.,
1992). Nowadays C. lívía is commom in
the Gymnesic Islands, C. oenas being
rather rareo
Order STRIGIFORMES
Family TYTONIDAE
Genus Tyto
Tyto alba (Scopoli)
MATERIAL: O 100-150: MNCM 2669,
fragmented right tarsometatarsus; CD
100-150: MNCM 47055, left tibiotarsus; Z
200-300: MNCM 47051, proximal fragment of right coracoid. MNI= 1.
The fossil material shares all osteological diagnostic features with the living
species. The tibiotarsus MNCM 47055
shows juvenile characters. Tyto alba
was found in three other Holocene sites
in the Gymnesic Islands (MourerChauviré et al., 1977; McMinn & Alcover,
1992). In Moleta Cave, remains of this
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species were exhumed from the first
human occupation levels (Waldren,
1982). There is so far no preholocenic
evidence of the species in the archipelago.
Family STRIGIDAE
Genus Otus
Otus scops (Linnaeus)
MATERIAL: E 150-250: right radius.
MIN= 1.
This complete radius is identical to
those of Otus scops. The species has
also been recorded in two other fossil
sites in Mallorca (Ballman & Adrover,
1970): Pedrera de S'Onix (PliocenePleistocene boundary) and Cova de Son
Bauga (Middle Pleistocene). It seems to
have been a common element of
Pliocene and Pleistocene Mediterranean
insular avifaunas (Alcover et al., 1992).
Nowadays it is widespread in the Balearics.
Genus Athene
Athene noctua (Scopoli)
MATERIAL: Z 200-300: MNCM 2667,
distal fragment of right coracoid; MNCM
2666, fragmented left coracoid, MNCM
2668, proximal fragment of scapula; AB:
MNCM 2969, medial fragment of left
humerus. MNI= 1.
The coracoid of A. noctua and o.
scops, the smaller Western Paleartic
Strigidae can be differenciated due to
the bigger Processus procoracoídeus in
the former species, as well as for its
wider and more angular Facíes artícularí
clavícularís in the lalter. The coracoid of
A. noctua is generally more strongly built
and rather bigger than that of o. scops.
The scapula of o. scops is more
slightly built and its Corpus scapulae,
especially at the Extremítas caudalís, is
more rounded. Humeri of both species
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differ in size, A. noctua being bigger. On
this basis, the medial fragment, has
been attributed to this species.
A. noctua is not present nowadays
in the Balearic Islands The remains from
Moleta Cave are the first evidence of
the species in the Gymnesic Islands, the
material cited by Alcover et al. (1992)
being in fact the one described herein.
The species has also been found in
other insular Mediterranean fossil sites
(Alcover et al., 1992). In Crete (Weesie,
1988) the genus Athene evolved into an
endemic form, A. cretensis, developing a
lager size, longer legs and shortened
wings. On the other hand, remains from
the Moleta Cave are identical to modern
A. noctua.
Order APODIFORMES
Family APODIDAE
Genus Apus
Apus sp. cf. A. apus L. /pallidus
Shelley
MATERIAL: Z 200-300: MNCM 2653, left
ulna. MNI= 1
Although comparison with Apus
melba was not possible, this species
can be excluded due to its larger size
(Florit & Alcover, 1987a). A. affínis is
al so excluded because of its smaller
size. Osteology per se is close to that
of the remaining congeneric species.
Features of the fossil ulna are similar to
those of A. apus, but the bone is rather
stouter. A. pallidus cannot be excluded
due to the lack of a large comparative
series. Morphology of both species
proves to be similar (Weesie, 1988) and
thus the fossil ulna is attributed to Apus
apus/pallidus.
The cited material is the first record
for the Gymnesic Islands, the citation of
Alcover et al. (1992) being the bone
described in this work. Some other
Pleistocene remains of the taxon were

found in Eivissa and Karpathos (Alcover
et al., 1992; Sondaar et al., 1995).
Nowadays A. apus is a commom summer visitor in the Balearics. A. pallidus
is a rather rare summer visitor and migrant.
Order PICIFORMES
Family PICIDAE
Genus Jynx
Jynx torquilla L.
MATERIAL: O 100-150: MNCM 2622,
Distal fragment of right tarsometatarsus.
MNI= 1.
The
tarsometatarsus
of
Jynx
torquilla is easily recognized due to the
large, well developed Troclea metatarsi
IV, the remaining woodpeckers beeing
excluded due to the larger size.
Blondel & Frochot (1976) and
Blondel (1982) consider Jynx torquilla as
a typical element of some modern Mediterranean insular avifaunas. It is present
nowadays in the Balearic Islands, but
has never been found as a fossil species in any other island on the Mediterranean.
Order PASSERIFORMES
Family ALAUDIDAE
Genus Calandrella
Calandrella sp.
MATERIAL: MNCM 47006, MNCM
47007, distal fragment of rostrum. MNI=

2.
The rostrum of Alaudidae possesses a Crista tomialis that narrows at
the anterior end of the narial openings
(Moreno, 1985). Both in Calandrella and
in Melanocorypha, narial openings are
round and smaller in proportion to the
size of the beak, and the Processus
dorsonarialis and the whole rostrum is
stouter than in the remaining genera in
the family. Comparison with a single
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specimen of M. calandra was enough to
discard this species, much larger than
fossil remains. Coincidence of features
and size with Calandrel/a species was
high, but not fui!. A more developed
bony ridge ventrally to the Processus
dorsonarialis and the general thoroughness of the fossil material are the main
differences. In spite of this, attribution to
this genus is attempted.
No other record of this taxon is
known so far for the Balearic Islands.
Genus Alauda
Alauda arvensis Linnaeus
MATERIAL: Z 200-300: MNCM 2623,
right humerus; MNCM 2631, MNCM
2630, left humerus; MNCM 2633, proximal fragment of left coracoid; MNCM
2634, right coracoid. MNI= 1.
Jánossy (1983) characterized the
humerus of Alaudidae by having a
unique, pneumatized depression in the
proximal epiphysis, the Fossa pneumoanconaea. In the distal epiphysis, the
Processus supracondylaris dorsalis is
weakly developed. AII these features are
shared by the exhumed bones. Within
the group, species distinction can be
done merely on size (Jánossy, 1983).
The coracoid of Alaudidae is also
well defined due to the Foramen
pneumaticum, located at the ventral surface of the proximal epiphysis. The
Spina lateralis is lacking and the
Processus lateralis is heavily developed
(Moreno, 1985). Lul/ula arborea and both
Calandrel/a species are smaller than
fossil coracoids while Galerida cristata
and G. tecklae differ from the fossil
material in their larger size, as well as
in the different shape of the proximal
epiphysis, in which the weakly developed
Facies articularis clavicularis is a main
feature. Coincidence of characters with
Alauda arvensis is fui!.
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Alauda arvensis has never been
found in a Gymnesic site before. It was
recorded in Eivissa (Alcover et al., 1992;
Sondaar et al., 1995). Nowadays the
species is a common winter visitor and
migrant in the Balearic Islands.

Alaudidae sp.
MATERIAL: E 150-250: MNCM 2624,
right humerus; MNCM 2626, proximal
fragment of humerus.
Sorne poorly preserved material has
been attributed to the family Alaudidae .
Family MOTACILLlDAE
Genus Anthus
Anthus pratensis (Linnaeus)
MATERIAL: O 100-150: MNCM 2659,
right humerus. MNI= 1.
AII features described by Jimossy
(1983) to define the family Motacillidae
are shared by the fossil humerus. Comparison with Anthus and Motacilla species proves that the material should be
assigned to the first taxon due to the
development and position of the spine
located between the diaphysis and the
Processus supracondylaris dorsalis. In
Motacilla the spine is sharp and long,
and is located in the middle of the angle
between the diaphysis and the processus. In Anthus it is a rather rounded
tuberculum (in some cases slightly elongated) placed on the processus. Inside
the genus, the humerus was compared
with A. campestris, A. spinoletta, A.
trivialis, A. berthelotii and A. pratensis,
being atributed to the latter mainly on
biometric criteria (Moreno, 1986).
The cited material is the first of the
species for both the Gymnesic archipelago and for the rest of the Mediterranean islands. Nowadays A. pratensis is
common in winter and during migration
in Mallorca.
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Motacillidae sp.
MATERIAL: O 100-150: MNCM 2660,
proximal fragment of left humerus; Z
200-300: MNCM 2684, MNCM 47099,
proximal fragments of right humeri;
MNCM 2685, proximal fragment of left
humerus. MNI= 2.
These four fragmented humeri lack
features for a specific attribution, and
are referred to just family level.
Family HIRUNDIDAE
cf. Hirundo sp./ Ptyonoprogne rupestris
(Scopoli)
MATERIAL: Z 200-300: MNCM 2942,
proximal fragment of left ulna. MNI= 1.
The fact that osteology of the
Hirundinidae is well defined (Moreno,
1986) enabled the determination of this
ulna, while for the rest of the small
Passeriformes this skeletic element was
not studied.
Riparia riparia and Delichon urbica
were excluded because of their smaller
size. Comparison with H. daurica was
not possible, and distinction between P.
rupestris and H. rustica very difficult
(Moreno, 1986). The fossil bone may
belong to either of these species.
Only P. rupestris has been recove red in the Gymnesic Islands (Florit &
Alcover, 1987a) but almost all living species have been found on other Mediterranean islands (Alcover et al., 1992).
Nowadays there are both sedentary
and migratory populations of P. rupestris
in the Balearics, while H. rustica is a
summer visitor. H. daurica is also seen
in summer, but it seems to be rather
scarce.

Family PRUNELLlDAE
Genus Prunel/a
Prunella modularis (Linnaeus)
MATERIAL: AB: MNCM 47009, distal
fragment of rostrum. MNI= 1.
The premaxilla in Prunel/a is characterized by a Processus dorsonarialis
which bends upwards at the distal end
of narial openings. This feature is al so
shared by so me Anthus species as well
as by some Muscicapidae (Moreno,
1986), but in both cases the bill is more
slender. Although comparison with
Prunella collaris was not possible, this
species may also be excluded due to its
larger size (Moreno, 1987).
P. collaris was cited from two other
gymnesic fossil sites: the Cova Nova
(McMinn & Alcover, 1992) and the Pedrera de S'Onix (Mourer-Chauviré et al.
1977). There are no fossil records of the
species on the remaining Mediterranean
islands. Nowadays the species is a winter visitor and migrant in the Balearics.
Family TURDIDAE
Genus Erithacus
Erithacus rubecula (Linnaeus)
MATERIAL: E 150-250: MNCM 2615, left
humerus; Z 200-300, MNCM 2739,
MNCM 2740, MNCM 2741, MNCM 2742,
left humeri; MNCM 2743, proximal fragment of left humerus; CD 100-150:
MNCM 2939, proximal fragment of right
humerus; O 100-150: MNCM 2725, proximal fragment of right humerus; MNCM
2726, proximal fragment of left humerus;
AB: MNCM 2962, left coracoid. MNI= 7.
In the humerus of Erithacus and
Luscinia, the Fossa tricipitalis is less
developed than in the remaining smallsized Turdidae and Muscicapidae
(Jánossy, 1983). In Muscicapa striata,
the proximal epiphysis is stouter and
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more quadrangular, the Crista pectoralis
diaphysis by a biearenated erest, defining a groove (Fig. 3). This situation
more prominent, with a straight edge.
never happens in E. rubecula, whieh
Ficedula hypoleuca may show, in a few
shows a pointed and generally redueed
cases, a weak Fossa tricipitalis and
Angulus medialis.
some Erithacus a rather developed one,
differentiation being dificult. The smaller size in
F. hypoleuca, in spite of
some overlap of humerus
length for some individuals (Moreno, 1987), enabies a correet attribution
in most cases.
Distinetion between
Erithacus and Luscinia is
diffieult due to the similar
humeral morphology showed by both species. In
spite of this the proximal
edge of the Fossa tricipitalis is elongated in Luscinia, and the Caput humeri flattened and wider
than Erithacus rubecula
(MeMinn
&
Aleover,
1992). The general proportions of the humerus
of Luscinia are also
slender.
The unearthened eo10mm
raeoid is sligthly built, with
a well developed, eurved
Facies articularis clavicularis and a Facies articularis humeralis whieh
defines a shallow groove
at the junetion with the
proximal epiphysis. These Fig. 3. Coracoids of (from left to right and downwards)
eharaeters
are
also Muscicapa striata (MNCM 21730), Phoenicurus ochruros
shared with small Tur- (MNCM 12521), Saxicola rubetra (MNCM 21787), Erithacus
didae and Museieapidae. rubecula (MNCM 20630), Ficedula hypoleuca (MNCM 21716)
M. striata can be ex- and Saxicola torquata (MNCM 12513). Left side, dorsal view.
eluded due to the always Fig. 3. Coracoids de (d'esquerra a dreta i de dalt a baix)
Muscicapa striata (MNCM 21730), Phoenicurus ochruros
well developed Angulus (MNCM 12521), Saxicola rubetra (MNCM 21787), Erithacus
medialis, possessing a rubecula (MNCM 20630), Ficedula hypoleuca (MNCM 21716)
dorsal, three-dimensional and Saxicola torquata (MNCM 12513). Costat esquerre, visió
spine whieh joins the dorsal.
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Phoenicurus species were also excluded due to a ventral depression 10cated between the Facies articularis
clavicularis and the Pocessus acrocoracoideus. E. rubecula shows a reduced
or absent depression, and the Facies
articularis clavicularis is shorter and less
rounded.
The proximal epiphysis is built in
another way in S. rubetra, the spine on
the Angulus medialís being reduced or
absent, the Processus lateralis is less
developed and bigger than in E. rubecula. The coracoid of S. torquata, as
well as that of F. hypoleuca is difficult to
distinguish from that of E. rubecula. The
bone of S. torquata is smaller and rather
slender. In F. hypoleuca it is al so of
smaller size, and the Processus acrocoracoideus and
Facies articularis
clavicularis are stouter than in E.
rubecula. In spite of this, the biometric
overlap and character variation make a
correct attribution in some cases impossible. Luscinia species compared were
also excluded because of their larger
size and slender proportions, showing a
rather different morphology.
Fossil E. rubecula was recorded in
Mallorca in the Cova Nova (McMinn &
Alcover, 1992) as well as in the
Pleistocene of Corsica (Alcover et al.,
1992) and Eivissa (Sondaar, 1995). In
the Pedrera de S'Onix (Alcover et al.,
1981) and in the Pleistocene of Crete
(Alcover et al., 1992) close forms were
found. Nowadays it is a very common
winter visitor in the Balearic Islands.
cf. Erithacus rubecula /Luscinia sp.
MATERIAL: Z 200-300: MNCM 47003,
right tarsometarsus. MNI= 1.
The morphology of the fossil
tarsometatarsus proves that it belongs to
a small Turdidae. AII osteological features are similar to Erithacus rubecula,

Luscinia megarhynchos and L. svecica.
The length of the bone (26,90 mm)
may allow attribution to Luscinia in accordance to published data (Moreno,
1987), but several Erithacus specimens
in MNCM clearly overlap in tarsometatarsus length with Luscinia. The fossil
bone was found in the Z 200-300 level,
dated 14.650 years b.p. (SM 63;
Waldren, 1980) probably a colder period
in which species are suspected to be
bigger than nowadays. For these reasons the bone is better attributed to cf.
Eríthacus rubeculalLuscinia sp.
Genus Phoenicurus
Phoenicurus sp. cf. P. phoenicurus/
ochruros
MATERIAL: Z 200-300: MNCM 47002,
left coracoid. MIN= 1.
The presence of a depression in
the coracoid, ventrally to the proximal
epiphysis and the development and curvature of the Facies articularis clavicularis, as described aboye for the genus Phoenicurus, allows atribution to it.
Osteologic or biometric differences between P. phoenicurus and P. ochruros
were not found.
Fossil remains attributed to this
genus were al so found in Eivissa
(Sondaar et al., 1995)
Phoenicurus ochruros (Gmelin)
MATERIAL: O 100-150: MNCM 2671,
proximal fragment of right humerus .
. MNI= 1.
The bone, despite of being fragmented, shares all features with living
species, belonging to the morphology
described by Jánossy (1983) for small
Turdidae. The main features are the two
well devéloped Fossa pneumoanconaea
and tricipitalis, clearly separated by the
Crus dorsale fossae. Oenanthe deserti,

B. Seguí et al., Fossil avifauna from Moleta Cave

whose humeral length overlaps with
Phoenicurus ochruros (Wessie, 1988)
may be excluded for geographical reasonso
The cited material is the first record
of the species for the gymnesic Pleistocene. It has neither been found on
other of the Mediterranean islands.
Nowadays P. ochuros is common in winter and during migration on the Balearic
Islands.
Genus Saxicola
Saxicola rubetra (Linnaeus)
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Angulus medialis, already described in
this work, while in S. rubetra the homologous structure is reduced or absent.
The Processus latera lis is less developed in S. rubetra than in any of the
species described.
S. rubetra had never been found in
the Gymnesic Islands, but it has for the
Pleistocene of Corsica (Alcover et al.,
1992). Nowadays it is a common migrant, with some breeding attempts in
Mallorca.
Saxicola torquata (Linnaeus)

MATERIAL: Z 200-300: MNCM 2690,
MATERIAL: Z 200-300: MNCM 2723, left
right coracoid. MNI= 1.
tarsometatarsus. MNI= 1.
The fossil coracoid belongs to the
Some differences were stated begeneral pattern already described for
tween the tarsometatarsus of PhoeErithacus rubecula, also shared by
nicurus and Saxicola. The Foramen
Phoenicurus phoenicurus, P. ochruros,
vasculare distale is more distally located
Saxicola rubetra, S. torquata, Muscicapa
in the latter (Fig. 4) and the distal
striata and Ficedula hypoleuca. Compariepiphysis is wider. A difference was
son with all of them allows exclusion of
made between S. rubetra and S.
E. rubecula for reasons already di storquata thanks to the Fossa metatarsi "
cussed. Differences with S.
torquata and F. hypoleuca
were stated in reference to
size, being the homologous bone of both of them
clearly smaller and sligthlybuilt. M. striata,
both
Phoenicurus species and
6mm
S. rubetra overlap in
length with the exhumed
coracoid, but the osteology
proves identity with the latter species. Phoenicurus
species are excluded due
to the already described
depression ventral to the
proximal epiphysis, as well
as to the long and curved
Fig. 4. Tarsometatarsus 01 Saxicola torquata (MNCM 20720,
Facies articularis clavi- left) and Phoenicurus phoenicurus (MNCM 12540, right).
cularis. AII these features
Right side, dorsal view.
are lacking in S. rubetra.
Fig. 4. Tarsmetatars de Saxicola torquata (MNCM 20720,
Muscicapa striata posesquerra) i Phoenicurus phoenicurus (MNCM 12540, dreta).
Costat dret, visió dorsal.
sesses a well developed
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which possesses a more developed
tuberculum in the latter species. A second tuberculum, located on the Fossa
ligamen tus collatera/is, is again more
conspicuous in S. torquata, the profile
of the whole structure being more sinuous. Fossil biometrics (TL= 23,00 mm)
reinforces attribution to S. torquata
(Moreno, 1987).
Up to the present the species was
unknown in the fossil record of Mediterranean islands. S. torquata is nowadays
sedentary in Mallorca.
cf. Saxico/a rubetralPhoenicurus
phoenicurus
MATERIAL: X 200-300: MNCM 2721,
right humerus. MNI=1.
Humerus of Saxico/a shares, as
well as that of Phoenicurus morphological similarities with Muscicapa, Ficedu/a
and Oenanthe, the features being described by Jánossy (1983). Exclusion of
M. striata and F. hypo/euca as well as
of P. ochruros is due to differences already described in this work. S. torquata
is of slender proportions, with less developed Crista bicipita/is and less stout
proximal epiphysis. Coincidence is with
P. phoenicurs and S. rubetra. Biometric
overlap (Weesie, 1988; Moreno, 1987)
does not allow exclusion of any of them.
Genus Oenanthe
Oenanthe oenanthe (Linnaeus)
MATERIAL: O 100-150: MNCM 47001,
right humerus. MNI= 1.
The humeral osteology of Oenanthe
is identical to that described for smaller
Turdidae. Biometry allows clear intrageneric discrimination (Weesie, 1987;
Moreno, 1987), the material (TL= 19,15
mm) being attributed to Oenanthe
oenanthe.

The cited material is the first record
of the species for any Mediterranean
island. Nowadays O. oenanthe is a
rather rare migrant and summer visitor
on the Balearic Islands.
Genus Turdus
Paleartic species of the genus
Turdus share a homogeneous osteology
and their biometrics strongly overlap
(Stork, 1967; Moreno, 1987; Weesie,
1988). The generic determination of fossil humeri was done through comparison
with recent material of Sturnus vu/garis,
S. unicolor, Montico/a solitarius, M.
saxati/is,
Oenanthe
oenanthe,
O.
hispanica, O. /eucura as well as with
six western Paleartic Turdus species: T.
i/iacus, T. phi/ome/os, T. meru/a, T.
torquatos, T. pi/aris and T. viscivorus.
The genus Oenanthe, des pite sharing with Turdus a humeral morphology
in which both Fossa tricipita/is and
pneumoanconaea are well developed
and completely separated by the medial
bar (Jánossy, 1983), is discarded due to
its smaller size (Moreno, 1987). In
Montico/a species, contrary to Turdus,
the medial bar possesses a ridge that
extends ventrally into the Fossa pneumoanconaea. Differences with Sturnus,
of similar biometrics (Moreno, 1987), are
located also in the medial bar. From a
caudoventral view, this structure is seen
as a flat wall in Turdus, while in Sturnus
there is some degree of inclination, giving Fossa tricipitalis a different shape. At
the same time there is an imprint
ventrally under the Caput humeri which
extends longitudinally through the Margo
cauda/is at least until the middle point of
the Fossa pneumoanconaea in Sturnus.
In Turdus it never extends further from
the described point.
Fossil tarsometatarsi where distinguished from those of Montico/a thanks
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to the slenderness of the bone in this
genus. Sturnus, on the other hand, possesses shorter and stouter tarsometatarsi. Plantar crests are more developed and the Fossa intracotilaris dorsalis
is deeper and wider, provoking a lateral
tuberculum in the medioventral side of
the bone, beside of the fossa. Within,
the
bony
bridge near Foramina
vascularia proximalia is generally shorter
(resembling a half ring) in Sturnus, while
in Turdus it is longer (resembling a half
cylinder). Nevertheless, juveniles of
Turdus often have a poorly ossified
bridge. At the distal end of the
tarsometatarsus, Trochlea metatarsi 111 is
more developed in Sturnus, nsmg
dorsally over the plane defined by
Trochlea 11 and IV. Trochlea metatarsi 11
possesses in Sturnus a small lateral
tuberculum beside Fovea ligamen tus
collateralis, giving to the bone a more
sinuous profile than in Turdus.
Coracoids of Oenanthe and Monticola are smaller and more slender than
in Turdus, while in Sturnus there is
again coincidence of size and stoutness
with Turdus species. Nevertheless, there
are some osteologic differences which
allow discrimination of both genera. The
edge of the Processus lateralis is sinuous in Sturnus, provoking a sharp tip in
its cranial end, where the process joins
two small crests. The profile of the
structure is less sinuous in Turdus, the
tip being rather undeveloped.
No differences were found in the
proximal end of the bone, some proximal
fragments remaining undetermined.
Intrageneric discrimination based on
osteological features is very difficult
(Wessie, 1988; Moreno, 1987), none of
the differences stated by Jánossy (1983)
being reliable in our reference material.
The criteria used for the humerus by
Weesie (1988) were adopted for the
postcranial elements studied. Size
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groups were formed for the humerus
and the coracoid, from published data
as well as from the authors' reference
material (MNCM). Tarsometatarsus were
not considered because no complete
remains were found ..
Humeral total length data both from
the authors and from Weesie (1988)
were considered, belonging to Turdus
iliacus,
Turdus phi/omelos,
Turdus
merula, Turdus torquatos, Turdus pilaris
and Turdus viscivorus. Assuming a normal distribution of the values of every
species, the 90% confidence interval of
the elements was calculated. In this
way, overlap among species was reduced, despite assuming a 10% error.
Size groups are defined as in Fig. 5.
In the case of the coracoid, both
Total length and Partial length were
studied, the last measurement being
better preserved in the fossil remains.
Correlation between both parameters is
high (r= 0.964, std. error= 0.468, n= 32)
for the six species considered together,
Partial length being an indirect estimation of Total length. Despite the sample
being small, size groups are defined as
in Fig. 5.
Fossil material atributed to Turdus
was measured and referred to one of
the size groups. Two rnain weak points
of this methodology should be kept in
mind: on one hand samples are not always representative, especially if they
are small. On theother hand, it is
proved that species size has varied
since the Upper Pleistocene (Florit &
Alcover, 1987b). Some remains be long
to Z 750 level, dated 32,000 years b.p.
(SM 74; Waldren, 1980), though most of
them come from Z 200-300 level and X
200-300, dated 14.650 years b.p. (SM
63; Waldren, 1980). This chronology
refers the fossil materials to a
postwürmian age, hotter than the period
described by Florit & Alcover (1987b)
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Fig. 5. A) Intervals grouping 90% of TL of the humerus (mm) for Turdus species and
formation of size groups. Data from the authors (specimens from MNCM) combined with data
published by Weesie (1988). B) Intervals of TL of the coracoid and formation of size groups
in the same species. The same methodology has been aplied to PLc of the coracoid. Data
from the authors (MNCM collection). The triangle over the bar indicates the mean of the
sample.
Fig. 5. A) Intervals que inclouen el 90% de la TL (longitud total) de I'húmer (mm) per a les
especies del genere Turdus i formació de les classes de talla. B) Intervals de TL del coracoid
i formació de les classes de talla en les mateixes especies. El mateix metode s'ha aplicat
a la PLc (longitud parcial) del coracoid. Dades deIs autors (col.lecció MNCM). El triangle sobre
la barra indica la mitjana de la mostra.
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but cooler than the present one, as
proved by the finding of species that
nowadays are distributed further north as
well as by the stoutness of others compared with conspecific modern forms.
Modern samples are, thus, not entirely
representative of the species variation
achieved in the past.
HUMERUS
GROUP 1: Turdus iliacus.
TL< 25.80 mm

MATERIAL: X 200-300: MNCM 2619,
right humerus. MNI= 1.
GROUP 2: Turdus sp. cf. T. iliacus/
philomelus
25.80<TL<26.65 mm

MATERIAL: X 200-300: MNCM 2604, left
humerus. MNI= 1.
GROUP 3: Turdus sp. cf. T. iliacus/
philomelos/merula
26.65<TL<27.80 mm

MATERIAL: X 200: MNCM 2750, right
humerus; MNCM 2966, MNCM 2752, left
humerus. MNI= 2.
GROUP 4: Turdus sp. cf T.
philomelos/merula
27.80<TL<28.20 mm
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GROUP 6: Turdus sp. cf. T. merula/
torquatos
28.80<TL<29.20 mm

MATERIAL: X 200-300: MNCM 2793,
right humerus; X 200: MNCM 2792, right
humerus. MNI= 2.
GROUP 7: Turdus sp. cf. T. merula/
torquatos/pilaris
29.20<TL<30.20 mm

MATERIAL: Z 200-300: MNCM 2974, left
humerus. MNI= 1.
GROUP 8: Turdus sp. cf. T. merula/
torquatos/pilaris/viscivorus
30.20<TL<31.50 mm

MATERIAL: X 200-300: MNCM 2770, left
humerus; Z 200-300: MNCM 2835,
MNCM 2837, left humeri; MNCM 2836,
right humerus. MNI= 3.
GROUP 9: Turdus sp. cf. T. torquatos/
pilaris/viscivorus
31.50<TL<32.90 mm

MATERIAL: Z 200-300: MNCM 2834,
MNCM 2833, right humeri; MNCM 2832,
left humeri: Z 750: MNCM 2821, left
humerus. MNI= 2.
CORACOID

MATERIAL: Z 700: MNCM 2751, right
humerus; X 200-300: MNCM 2601, left
humerus. MNI= 1.

GROUP 2: Turdus sp. cf. T. iliacus/
philomelos
23.65<TL<24.65 mm
22.70<PL<23.65 mm

GROUP 5: Turdus merula
28.20<TL<28.80 mm

MATERIAL: O 100-150: MNCM 2775,
MNCM2612, left coracoids. MNI= 2.

MATERIAL: AB: MNCM 2965, right humerus. MNI= 1.

GROUP 3: Turdus sp. cf. T. iliacus/
philomelos/merula
24.65<TL<25.90 mm
23.65<PL<25.55 mm
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MATERIAL: Z 200-300, MNCM 2804,
MNCM 2805, right coracoid; MNCM
2808, MNCM 2775, MNCM 2779,MNCM
2976, MNCM 2613, left coracoid. MNI=

5.
GROUP 4: Turdus sp. cf. T. meru/a1
torquatos/pi/aris/viscivorus
TL>25.90 mm
PL>25.55 mm

MATERIAL: Z 200-300: MNCM 2876,
MNCM 2873, MNCM 2874, MNCM 2881,
MNCM 2875, MNCM 2880, right
coracoids; MNCM 2877, MNCM 2879,
MNCM
2878,
MNCM
2872,
left
coracoids; Z 750: MNCM 2823, right
coracoids; O 100-150, MNCM 2824,
MNCM 2830, left coracoids. MNI= 7.
Turdus sp.

MATERIAL: AB: MNCM 47014, MNCM
47015, distal fragment of rostrum;
MNCM 47019, proximal fragment of left
mandible; CD 100-150: MNCM 2929,
proximal fragment of left humerus; O
100-150: MNCM 2787, proximal fragment
of right coracoid; MNCM 2753, proximal
fragment of left humerus; MNCM 2791,
distal fragment of right tarsometatarsus;
MNCM 2759, MNCM 2767, MNCM 2768,
proximal fragments of right tarsometatarsi; X 200-300: MNCM 2771,
proximal fragment left coracoid; MNCM
2776, distal fragment of left coracoid;
MNCM 2605, medial fragment of right
humerus; MNCM 2602, MNCM 2603,
fragmented right humeri; MNCM 2606,
fragmented left humerus; Z 200-300:
MNCM 2883, proximal fragment of
coracoid; MNCM 2891, distal fragment of
right coracoid; MNCM 2807, MNCM
2885, MNCM 2886, MNCM 2888, proximal fragments of right coracoids; MNCM
2882, distal fragment of left coracoid;
MNCM 2806, MNCM 2810, MNCM 2884,

MNCM 2889, MNCM 2890, MNCM 2892,
MNCM 2893, proximal fragments of left
coracoids; MNCM 2809, fragmented left
coracoid; MNCM 28, proximal fragment
of right humerus; MNCM 2839, MNCM
2840, proximal fragment of right humerus; MNCM 2841, distal fragment of
left humerus; MNCM 2843, MNCM 2795,
MNCM 2842, proximal fragments of left
humeri; MNCM 2819, proximal fragment
of tarsometatarsi; MNCM 2912, MNCM
2993, distal fragments of right tarsometatarsi; MNCM 2817, MNCM 2907,
MNCM 2909, proximal fragments of right
tarsometatarsi; MNCM 2820, MNCM
2911, MNCM 2913, MNCM 2914, MNCM
2915, distal fragments of left tarsometatarsi; MNCM 2818, MNCM 2908,
proximal fragments of left tarsometatarsi;
MNCM 2916, distal fragment of right
tarsometatarsi.
Some fragments of humerus,
coracoid and tarsometatarsus, impossible
to be measured, were only generically
determined. There is al so in this category a distal fragment of rostrum, attributed to Turdus after comparison with
several species of Oenanthe, Orio/us
orio/us,
Sturnus
vu/garis,
Sturnus
unicolor,
Montico/a
solitarius
and
Montíco/a saxati/is. Oenanthe species
were excluded due to their smaller size,
against Orio/us, whose rostrum is
stouter, wider and with a less developed
palatal concavity than in Turdus. Both
Montico/a species were excluded because of their flat palate, as well as for
their elongated, slender beak. Both features are also shared with Sturnus, having a longer bill, wider in this case than
Turdus and with a less developed palatal concavity.
A proximal fragment of the left
mandible was also attributed to Turdus;
Sturnus and Orio/us being discarded due
to their slender proportions, more developed Fenestra mandibu/ae and differ-
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ent curvature of the Angu/us mandibu/ae.
The
Processus
retroarticu/aris
in
Montico/a is of different shape, the
Processus mandibu/ae media/is is less
protruded and the Fenestra mandibu/ae
less developed.
Finally, a mandibular symphysis was
al so referred to Turdus, due to its
shorter symphysal length in reference to
Sturnus and Orio/us. Comparison with
Montico/a allows exclusion from this genus, the mandible being narrower in reference to the length of the Pars
symphysa/is. Concavity of the bone is
greater in the fossil and the proximomedial side of both mandibular rami,
beside the Pars symphysa/is, is different
than that in Montico/a but similar to
Turdus.
Remains of Turdus species were
recorded from many quaternary fossil
sites from the Gymnesic and Pityusic
islands as well from all Mediterranean
islands with known fossil record (Alcover
et a/., 1992). Nowadays, Turdus meru/a
is sedentary in the Balearic islands,
while T. iliacus, T. phi/ame/os, T.
torquatos, T. pi/aris and T. viscivorus
are winter visitors and migrant in the
archipelago.
Family SYLVIIDAE
Genus Sy/via
Sy/via cf. sarda Temminck
MATERIAL: AB: MNCM 2957, left
tarsometatarsus. MNI= 1.
The distal epiphysis of the tarsometatarsus of Phylloscopus differs from
those of Sy/via, in the morphology of the
Incisura intertroch/earis media/is. Within
the genus Sy/via, discrimination is more
subtle. The fossil bone belongs to a size
class including smaller species. Morphology is very similar to S. sarda, S.
curruca being stouter, with a wide distal
epiphysis. Fossa metatarsi / is very con-
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cave in Sy/via cantillans giving a prominent aspect to the Troch/ea metatarsi 1/.
These features are shared by S.
undata, despite only two individuals being examined. In S. sarda, Fossa metatarsi / shows a sinuous profile, and the
shape of the Troch/ea metatarsí 1/ is different. Comparison with S. conspicillata
was not possible, so the material is
tentatively referred to Sy/vía cf. sarda.
The genus has already been recorded in the Gymnesic Islands (Ballman
& Adrover, 1970) as well as in other
Mediterranean islands (Alcover et a/.,
1992). Nowadays S. sarda is sedentary
in the Balearic archipelago, though
Menorcan populations seem to be nonbreeding (Gargallo, 1991).
Sy/via cf. Sy/via me/anocepha/a/curruca

MATERIAL: O 100-150: MNCM 2724,
right humerus. MNI= 1.
Some humeral differences between
Phylloscopus and Sy/via are stated by
Jánnosy (1983). Our observations prove
that Fossa tricipita/is is less developed
in Sy/via, but the longitudinal fold described by Jánossy is ill-defined in so me
individuals. Crista pectoralis is shorter
and narrower as stated by the author,
giving to the proximal epiphysis a less
globose aspect than in Phylloscopus.
The size of the bone refers it to a
middle-sized species (i.e. S. me/anocepha/a, S. curruca). No comparison with
S. conspicillata was possible, and humeral measurements were not found in
the bibliography. We think the species
can be excluded on their general external biometry (Cramp & Simmons, 1992),
which refers the species to the smallsized Sy/via group. Despite osteological
and biometric similarities with the two
formerly mentioned species, specific attribution was not attempted because the
comparison series of S. curruca is rather
small.
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Sylvía sp.

MATERIAL: Z 200-300: MNCM 2679,
proximal fragment of right hume rus.
MNI= 1.
The material belongs to the smallsized Sylvía group (vgr. S. undata, S.
sarda, S. cantillans and possibly S.
conspícillata, the latter not compared).
The poor preservation of the fossil only
allows a generic determination.
Genus Phylloscopus
Phylloscopus sp.
MATERIAL: O 100-150: MNCM 2677,
proximal fragment of right humerus.
MNI= 1.
Humeral features of Phylloscopus
and discrimination from Sylvía have already been treated in the text. An
intrageneric determination was impossible
due to biometric overlap (Moreno, 1987)
and to the fragmentary condition of the
fossil material.
The cited material is the first record
from the Gymnesic Islands as well as
from the other paleornithologically known
Mediterranean islands. Nowadays only
P. collybíta and P. trochillus are common in the Balearic Islands in winter
and during migration.
Family MUSCICAPIDAE
Genus Fícedula
Fícedula hypoleuca (Pallas)
MATERIAL: X 200-300: MNCM 2731,
fragmented right hume rus; MNCM 2732,
proximal fragment of right hume rus.
MNI= 2.
The similarities of the hume rus of
the Muscicapidae are with small
Turdidae. The genera Phoenícurus and
Saxícola were discardeddue to their
longer and narrower proximal epiphysis,
less developed Crísta pectoralís with

sinuous profile, and in general, for their
slenderness (Moreno, 1987). AII these
features are coincident with Eríthacus
and Luscínía, which in addition possess
an
undeveloped
Fossa
trícípítalís
(Jánossy, 1983) -although this feature
has sorne degree of variation-. The osteology of Muscícapa striata is similar
to F. hypoleuca, but biometrics prove
the latter being smaller (Moreno, 1987).
The cited material is the first record
of the species for the Gymnesic Islands
(Alcover et al.,
1992). Nowadays
Fícedula hypoleuca is a common migrant
in the Balearics.
Family PARIDAE
Genus Parus
Parus ater Linnaeus
MATERIAL: Z 200-300: MNCM 2578, left
humerus. MNI= 1.
The humerus of Parídae is very
well defined due to the pneumatization
of the Fossa trícípítalis (Jánossy, 1983).
Within the family, the size is coincident
with P. ater. The only individual compared is osteologically identical and the
Total length of the bone (12,35 mm) is
in agreement with published data
(Moreno, 1987).
A close form of Parus ater was
found in the Pedrera de S'Onix (Alcover
et al., 1981). No Parídae have been
recorded from any other Mediterranean
island (Alcover et al., 1992). The species
is nowadays uncommom in the Balearic
Islands.
Family LANIDAE
Genus Laníus
Laníus cL L. excubítor L./mínor Gmelin
MATERIAL: Z 200-300: MNCM 2621,
proximal fragment of right hume rus; O
200: MNCM 47166, braincase; O 100150, MNCM 2620, left humerus. MNI= 1.
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Jánossy (1983) describes the humeral morphology of Lanius characterized by a shallow Fossa tricipitalis, tending to be pneumatized and without a
longitudinal fold. The well developed
Crista pectoralis posesses an impression
in the Margo caudalis. AII these features
are shared by the fossil material.
Intrageneric comparison was made with
Lanius senator, L. col/urio and L.
excubitor. L. minor was not available,
but Jánossy's published biometric data
of this species (1983), fully agree with
the fossil humerus (Total length= 25,15
mm, MNCM 2620). The author proposed
an intrageneric attribution of the species
based on size. Nevertheless, in our reference material L. excubitor overlaps
with Jánossy's data of L. minor. The
material is consequently attributed to
Lanius cf. excubitor/minor.
Both L. excubitor and L. minor
were recorded in Cova Nova (Florit &
Alcover, 1987a), but this atribution
should be revised due to the biometric
overlap stated. Recoveries were also
achieved in the Pleistocene of Eivissa
and Corsica (Alcover et al., 1992;
Sondaar et al., 1995). Nowadays their
presence in the Balearic Islands is very
rare.
Family CORVIDAE
Genus Pyrrhocorax
After comparison with Western
Palearctic Corvidae, the material was
attributed to Pyrrhocorax. Intrageneric
assignment of postcranial elements is
difficult. Biometry seems to be a basic
tool (Weesie, 1988; Moreno, 1986;
Mourer-Chauviré, 1975). Specific attribution was done attending to published
biometry from both würmian and
present-day populations (Florit & Alcover,
1987; Mourer-Chauviré, 1975).
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Pyrrhocorax graculus (Linnaeus)

MATERIAL: Z 200-300: MNCM 2713,
left coracoid; MNCM 2708, distal fragment of left humerus; MNCM 2707, right
humerus; MNCM 2711, right carpometacarpus; MNCM 2716, fragmented
left tarsometatarsus; X 200: MNCM
2706, right tarsometatarsus; MNCM
2715, fragmented right tarsometatarsus;
MNCM 2710, distal fragment of left ulna;
MNCM 2709, proximal fragment of left
ulna; AB: MNCM 47018, distal fragment
of rostrum; MNCM 2953, distal fragment
of right tarsometatarsus; MNCM 2954,
distal fragment of left tarsometatarsus; Z
750, MNCM 2701, distal frament of left
femur;
MNCM
2717,
fragmented
carpometacarpus; O 100-150: MNCM
2718, proximal fragment of right
carpometacarpus; MNCM 2720, distal
fragment of left tibiotarsus. MNI= 3.
The distal fragment of rostrum was
discriminated from that in P. pyrrhocorax
due to its shortness and curvature. The
species is a common faunistic pleistocenic element in the Mediterranean
(Alcover et al., 1992). In Mallorca it was
found in Avenc de na Corna, Cova
Nova, Cava de Llenaire and Cova des
Moro (Bate, 1928; Lambrecht, 1933;
Mourer-Chauviré et al., 1977; Alcover et
al., 1981; Florit & Alcover, 1987a).
Nowadays
the
species
is
very
uncommom in the Balearic Islands.
Pyrrhocorax pyrrhocorax (Linnaeus)

MATERIAL: Z 750: MNCM 2699, proximal fragment of femur; MNCM 2698,
fragmented left femur; MNCM 2703,
proximal fragment of left tarsometatarsus;
MNCM 2702, distal fragment of right
tarsometatarsus; MNCM 2695, right ulna;
MNCM 2696, distal fragment of left ulna;
MNCM 2700,
fragmented left ulna;
MNCM 2712, proximal fragment of right
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ulna; CD 100-150: MNCM 2925, fragmented left tibiotarsus. MNI= 2.
P. pyrrhocorax was found in the
Cova Nova and Cova de Llenaire
(Mallorca; Mourer-Chauviré et al., 1977;
Florit & Alcover, 1987a) as well as in
Cala En Blanes 1974 (Menorca;
Reumer, 1982). As for P. graculus, P.
pyrrhocorax is a common element in the
insular Mediterranean fossil record
(Alcover et al., 1992). Nowadays P.
pyrrhocorax is vagrant in the Balearic
Islands.
Pyrrhocorax sp.

MATERIAL: Z 200-300: MNCM 2714,
proximal fragment of left coracoid; CD
100-150: MNCM 2924, proximal fragment of right scapula; MNCM 2923,
proximal fragment of radius; O 100-150:
MNCM 2705, distal fragment of right
femur; MNCM 2719, distal fragment of
right carpometacarpus; MNCM 2704,
distal fragment of left carpometacarpus;
AB: MNCM 2952, proximal fragment of
left carpometacarpus.
Some fragmented material is determined only to generic level.
Family STURNIDAE
Genus Stumus
Sturnus sp.
MATERIAL: O 100-150: MNCM 2766,
right tarsometatarsus. MNI= 1.
Distinction between the tarsometatarsi of Turdus and Sturnus has
already been stated in this paper.
Monticola species possess a slender
tarsometatarsus, with undeveloped pIantar crests, quite different from the fossil
material. Intrageneric assignment of the
remains was not possible because osteologic differences between Stumus
species studied were not found. Biometric segregation was neither possible(Moreno, 1987).

The cited material is the first record
of the genus in the Gymnesic Islands,
although it is already known from other
Mediterranean islands (Alcover et al.,
1992).
Family PASSERIDAE
Genus Passer
Passer sp. cf. P. domesticus
hispaniolensis
MATERIAL: X 200-300: MNCM 47010,
left tarsometatarsus. MNI= 1.
Carduelidae of similar size possess
a more slender tarsometatarsus than
Passer. Nevertheless, the fossil greatly
resembles Carduelis chloris, but the
diaphysis is longer in this species in reference to the width of the epiphysis.
Emberizidae were excluded due to the
particular development of Trochlea metatarsi 11, which looks rotated, stout and
flattened.
Within the Passeridae comparison
was made with Montifringilla nivalis,
Petronia petronia, Passer hispaniolensis,
P. domesticus and P. montanus. M.
nivalis was excluded for its bigger size.
In Petronia petronia, tarsometatarsus is
stouter and shorter. Passer montanus is
smaller. There is a clear coincidence
with
Passer domesticus
and
P.
hispaniolensis. It is impossible to find
reliable osteologic characters or biometric seggregation between them.
The genus has never been recorded for a Mediterranean island with
known fossil record. Alcover et al.
(1992), state that both P. domesticus
and P. hispaniolensis, which today inhabit some islands, have colonized them
in the Holocene. This argument is
against chronostratigraphic data, referring
materials from Z 200-300 to 12,00015,000 years b.p. (Waldren, 1982).
Anthropic mammals (Mus, Apodemus... )
are al so present in this level, thus
datation probably is not accurate.
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Nowadays only P. domesticus is
present on the Balearic Islands, being a
common sedentary species.
Genus Petronia
Petronia petronia (Linnaeus)
MATERIAL: X 200-300: MNCM 47013,
distal fragment of rostrum; MNCM
47012, fragmented mandible. MNI= 1.
The unearthened cranial fragments
probably belong to a single individual.
The fossil form is slightly stouter than
the modern skeletons of the species
compared.
P. petronia has never been recorded from a gymnesic fQssil site, but it
has been for Corsica (Alcover et al.,
1992). Nowadays the status of the species in the island is not clear, but there
seems to be a sedentary population.
Genus Montifringilla
Montifringilla nivalis (Linnaeus)
MATERIAL: AB: MNCM 47017, left
coracoid; E150-250: MNCM 47004, proximal fragment of left coracoid; O 100150: MNCM 47008, distal mandibular
fragment. MNI= 2.
Fossil coracoids were compared
with homologous elements of bigger
Carduelidae, Fringillidae, Emberizidae
and Passeridae. Coccothraustes, Pinicola
and Loxia species were discarded due
to their larger size and robustness, as
well as to the less prominent Facies
articularis clavicularis. Miliaria calandra is
stouter and its Facies articularis
clavicularis is more slender. Among the
Passeridae, Passer domesticus, P.
hispaniolensis and Plectrophenax nivalis
are smaller and their Facies articularis
clavicularis are less developed and less
curved than in M. nivalis. P. petronia is
stouter despite the bone being shorter.
Sulcus musculus supracoracoidei is extremely wide in this species.
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The fossil mandibular symphysis
resembles those of bigger Western
Paleartic Passeridae. Osteological characters are difficult to study in this poorly
preserved material, but the relation between symphysal length and maximum
width of the fragment clearly resembles
M. nivalis, which possesses a long and
slender bill. Size is coincident also with
P. petronia, but the fossil rostrum and
mandible assigned to this taxon (see
aboye) are stouter than our fossil material as well as our reference one. This
does not happen with the fossil
coracoids attributed to M. nivalis, because they are coincident in size with
modern species.
Montifringilla nivalis was al so recorded from the Cova Nova (McMinn &
Alcover, 1992). The species is also
known in Eivissa (Sondaar et al.,
1995). Nowadays it is a rather rare winter visitor in the Balearic Islands.
Family FRINGILLlDAE
Genus Fringilla
Fringilla sp. cf. F. coelebs/montifringilla
MATERIAL: E 100-150: MNCM 2614, left
humerus; AB: MNCM 2495, left humerus; X 200-300; MNCM 47070, fragmented right humerus; MNCM 47069,
right humerus. MNI= 2.
The presence of a smal fossa in
the Crus vent(ale allows identification of
the humeri of the genus Fringilla
(McMinn & Alcover, 1992), among those
of similar sized Carduelidae, Emberizidae
and Motacillidae. Nevetheless, intrageneric determination was not possible.
Differences between F. coelebs and F.
montifringilla stated by Jánossy (1983)
are not clearly seen in our reference
material.
F. coelebs is known from Pedrera
de s'Onix and Cova de Llenaire
(Mourer-Chauviré et al., 1977). Close
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forms were also found in Pedrera de
s'Onix (Alcover et al., 1981) and Cova
Nova (McMinn & Alcover, 1992). The
taxon was also recorded for Eivissa
(Sondaar et al., 1995), Corsica (Alcover
et al., 1992), Tavolara (Lydekker, 1891)
and Crete (Weesie, 1988).
Nowadays F. eoelebs is sedentary
in Mallorca and a winter visitor in
Menorca. F. montifringilla is a rather rare
migrant and winter visitor in the archipelago.
Genus Carduelis
Carduelis ehloris (Linnaeus)
MATERIAL: X 200-300: MNCM 47068,
right humerus; MNCM 47071, left
tarsometatarsus; Z 200-300: MNCM
2635, right humerus; MNCM 2650, right
tarsometatarsus. MNI= 2.
Among the medium-sized Emberizidae, Carduelidae and Motacillidae, C.
ehlolris is unique in its proportions due
to the stoutness of the epiphysis with
regard to the length of the bone. Confusion with Fringilla is not possible if we
consider the features already described
in the humerus of this genus.
The main similarities of the
tarsometatarsus of C. ehloris are with
Fringilla and Passer. Emberizidae were
discarded due to the special morphology
of Troehlea metatarsi 1/ in this family.
Passeridae tend to be stouter, with narrower proximal epiphysis and with
trochleae built in another way. Some
differences between Passer and C.
ehloris have already been discused.
Among Carduelidae and Fringillidae, the
size is coincident with Fringilla. Proportions are, nevertheless, more slender in
this genus, with the epiphysis less stout
and with a thin diaphysis.
C. ehloris has never been cited in
the Gymnesic Islands, but it has in
Eivissa (Sondaar et al., 1995), Corsica

and Crete (Alcover et al., 1992; Weesie,
1988) and Malta (Fischer & Stephan,
1974). Nowadays the species is sedentary in the Balearics, with the population
increasing in winter and during migration.
Carduelis sp. cf. C. earduelis/eannabina

MATERIAL: E 100-150: MNCM 2616, left
humerus. MNI= 1.
The features of the bone indicate
affiliation to a small Carduelidae, of the
size of C. earduelis and C. eannabina.
Nevertheless, it was not possible to recognize in our material the differences
between these species stated by
Jánnosy (1983).
Both species have been recorded
from several localities on the island
(Ballman & Adrover, 1970; Alcover et al.,
1981; Alcover et al., 1992). C.
eannabina is also known from Eivissa
(Sondaar et al., 1995). Their status in
the Balearics is sedentary with the population increasing in winter and during
migration.
Genus Loxia
Loxia eurvirostra Linnaeus
MATERIAL: O 100-150: MNCM 2656,
distal fragment of right tarsometatarsus.
MNI= 1.
The fragmentary state of the material makes determination difficult, but
osteological features show identity with a
middle-sized heavy-billed passerine.
Greater similarities are with Coeeothraustes eoeeothraustes and with L.
eurvirostra, but Foramen vaseulare
distale is more distally placed in the
former species, while Troehlea metatarsi
1/ is stouter in the latter and possesses
a more sharpened tuberculum beside
the Fovea ligamentus eollateralis.
This taxon was recorded for the
Cova Nova (Florit & Alcover, 1987a). It
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is unknown in the fossil record of the remaining Mediterranean islands (Alcover
et al., 1992). Nowadays it is sedentary
in Mallorca.
Genus Coccothraustes
Coccothraustes coccothraustes
(Linnaeus)
MATERIAL: Sector CD 100-150: MNCM
2919, distal fragment of right humerus;
E 150-250; MNCM 47062, proximal fragment of left humerus; MNCM 47063,
right tarsometatarsus; AB: MNCM 2958,
right humerus; X 200-300, MNCM
47058, mandible; MNCM 47059, right
humerus; MNCM 47060, fragment iof
right humerus; MNCM 47061, proximal
fragment of left humerus; Z 200-300:
MNCM 47064, right humerus; MNCM
47065, proximal fragment right humerus;
MNCM 47066, left humerus; MNCM
47067, proximal fragment of left humerus; Z 700: MNCM 2628, right humerus. MNI= 7.
The humerus of C. coccothrautes
exhibits all the features of the bigger
Carduelidae (Jánossy, 1983). Comparison was done with Loxia curvirostra, L.
leucoptera and Pinicola enucleator. Loxia
species were discarded due to the great
width of the proximal epiphysis, causing
the bone to be stouter. Pinicola is bigger and its humeral osteology is peculiar
in the family (Jánossy, 1983).
C. coccothraustes was already
known from the Pliocene and Pleistocene gymnesic fossil record (Ballman
& Adrover, 1970; Alcover et al., 1981). lt
was also known in more recent sites
form Eivissa (Sondaar et al., 1995) and
in the insular Mediterranean: Corsica
and Armathia (Alcover et al., 1992),
Crete (Weesie, 1988), Tavolara (Lydekker, 1891) and Malta (Fischer
Stephan, 1974).
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Nowadays the species is a rather
rare migrant and winter visitor in
Mallorca.
Family EMBERIZIDAE
Emberiza sp. cf. E. cirlus/citrinella
MATERIAL: Sector Z 200-300: MNCM
47013, fragmented mandibular symphysiso MNI= 1.
The beak in the Emberizidae is
characterized by the angle affecting both
mandible and premaxilla (Moreno, 1985).
The size of the fossil is similar to E.
sChoeniclus, E. cia, E. cirlus and E.
citrinella. In the two latter species,
Angulus mandibulae is laterally widened,
as in the fossil, but not in E.
schoeniclus and E. cia. No clear differences were found between E. cirlus and
E. citrinella.
The genus has been recorded just
once in the Gymnesic Islands (E. cia!
hortulana) , al so from a mandible fragment from Cova Nova (McMinn &
Alcover, 1992). Other non-specific determinations are known from other Mediterranean islands (Alcover et al., 1992).
Nowdays E. cirlus is sedentary in
Mallorca, while E. citrinella is arare
migrant.

Undetermined materials
Some material remains undetermined, mainly due to its poorly preserved condition and lack of diagnostic
features. Most of it belongs to the Order Passeriformes.
MATERIAL: 2 phalanges, 36 scapulae,
29 vertebrae, 2 radii, 3 furculae, 12
sterni, 44 tibiotarsi, 22 mandibles, 75
ulnae, 4 sinsacri, 16 ribs, 5 humeri, 52
carpometacarpi, 16 femora, 4 coracoids,
2 rostra, 93 unknown elements.
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SPECIES

Branta el. bernicla
Tadorna sp.
Alectoris cf. rufa
Coturnix coturnix
Porzana porzana
Columba sp. el. C. livia/oenas
Tyto alba
Otus scops
Athene noctua
Apus sp. el. A. apus/pallidus
Jynx torquilla
Ca/andrella sp.
A/auda arvensis

CD 100-150 E 150-250 Z 200-300
0100-150
X 200
X 200-300
E 100-150
6.000-9.000 Y. 9.000-15.000 Y. +1- 15.000 Y.
b.p.
b.p.
b.p.
+
+
+
+
+
+
+
+
+
+
+
+

Motaeillidae sp.
el. Hirundo sp./Ptyonoprogne rupestris
Prunella modu/aris
Erithacus rubecu/a
el. Erithacus rubecu/a/Luscinia sp.
Phoenicurus sp. el. P. phoenicurus/ochuros
Phoenicurus ochruros
Saxico/a rubetra
Saxicola torquata
el. Saxicola rubetra/Phoenicurus phoenicurus
Oenanthe oenanthe
Turdus ifiacus
Turdus merula
Turdus sp.
Sy/via el. sarda
Sylvia sp. el. S. me/anocepha/a/curruca
Sy/via sp.
Phylloscopus sp.
Ficedu/a hypoleuca
Parus ater
Lanius sp. el. L. excubitor/minor
Pyrrhocorax gracu/us
Pyrrhocorax pyrrhocorax
Pyrrhocorax sp.
Sturnus sp.
Passer sp. el. P. domesticus/hispanio/ensis
Petronia petronia
Montifringilla nivalis
Fringilla sp. el. F. COélébs/montifririgilfa
Carduelis ch/oris
Carduelis sp. el. C. carduelis/cannabina
Loxia curvirostra
Coccothraustes coccothraustes
Emberiza sp. el. E. cir/us/citrinella

AS
unknown

+1· 30.000 Y.
b.p.

+

+
+
+

Alaudidae sp.
Anthus pratensis

Z 750
Z 700

+
+

+

+
+
+

+
+

+
+
+

+
+
+
+
+
+
+
+

+

+

+
+

+
+
+

+
+
+
+
+

+

+
+
+
+

+
+

+
+

+
+
+

+
+
+
+
+

+

+
+

+
+

+

+
+

+
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Discussion
Table 1 presents the stratigraphic
distribution of the fossil ornithofauna
from the Moleta Cave. A minimum of 41
and a maximum of 50 species have
been determined. At least 14 are new to
the Gymnesic Islands: Branta cf.
berniela, Aleetoris cf. rufa, Alauda
arvensis, Anthus pratensis, Phoenieurus
oehruros, Saxieola rubetra, S. torquata,
Oenanthe oenanthe, Sylvia cf. sarda,
Sylvia sp. cf. S. melanoeephala/eurruea,
Fieedula hypoleuea, Passer sp. cf.
domestieus/hispaniolensis,
Petronia
petronia and Carduelis ehloris. Four others belong to genera new for the fossil
record of Gymnesic Islands: Tadorna
sp., Calandre/la sp., Phy/loseopus sp.
and Sturnus sp. Of the taxa mentioned,
13 are new for the Balearic Islands (cf.
Sondaar et al., 1995). Aleetoris cf. rufa,
Anthus pratensis, Phoenieurus oehruros,
Saxieola torquata, Sylvia cf. sarda and
Sylvía sp. cf. S. melanoeephala/eurruea
have never been cited as fossils from
any other Mediterranean island.
Apart from the absolute abundance
of taxa, another notable aspect of the
Moleta Cave is the frequency of
Passeriformes not belonging to the family Corvidae. This group is poorly represented in the fossil record due to the
fragility
of
its skeletal
elements
(Weesie, 1988) and its small size. Other
factors, such as the techniques used for
gathering and processing materials, as
well as the greatest interest shown by
paleontologists in the study of nonpasserines rather than the smaller and
osteologically more complex passerines,
may accentuate this bias. The smallsized passerines represent 73-78 % of
the fossil ornithofauna of the Moleta
Cave. In the avifauna of Liko Cave
(Crete, Weesie, 1988) the figures drop
to 20%. At the l'Alghero (Sardinia;
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Malatesta & Suriano, 1970), to 28.6%.
At Es Pouas (Eivissa) to 42% (Sondaar
et al., 1995) and at the Cova Nova
(Mallorca) to 59% (Florit & Alcover,
1987a; McMinn & Alcover, 1992).
The lack of raptors and marine
birds at the Moleta Cave is difficult to
explain. They are well represented in
other insular fossil sites of similar age
and representative fossil record (e.g.
Cova Nova, Es Pouas, Liko Cave). This
scarcity may be tentatively explained
by the more forested environment at the
Moleta Cave. This may have favoured a
greater abundance of Passeriformes and
nocturnal birds of prey, which agrees
with the taphonomy of the cave. Mainly
forest species were recovered (e.g.
Loxía eurvírostra, Parus a ter, Jynx
torquí/la) but others may suggest the
presence of wetlands (vgr. Tadorna sp.,
Branta ef. berniela, Porzana porzana)
and openareas (e.g. Coturnix eoturnix,
Anthus pratensis, Alauda arvensis). The
combined presence of moist meadows
and forests seems to have been frequent during the lattermost Pleistocene
of other Mediterranean islands and of
the mainland (Sánchez, 1996).
Another element related to the
abundance of Passeriformes has to do
with the aforementioned taphonomic
processes. We believe that the origin of
the deposition of microvertebrate remains
is chiefly by bioaccumulation. Among the
candidates we find Athene noetua and
very especially Tyto alba, which may be
the species responsible for the accumulation of remains of small birds through
pellet deposition.
Some taxa at the Moleta Cave,
such as Turdus and Pyrrhoeorax, would
need a more expanded discussion. They
are highly representative of Upper
Pleistocene avifaunas in the Western
Mediterranean, and have also been recorded at the Cova des Moro, a site
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partially coetaneous with the Moleta
Cave. An approach to paleoecological
and biogeographic aspects related to
them can be found in the paper dealing
with that cave (Seguí, 1997, in this volume).
Due to its rich paleornithologic record, the data from Moleta Cave reinforce the views on the mallorcan Upper
Pleistocene (see Seguí, 1997, in this volume). The study of the island of Minorca may enable a full understanding
of paleofaunistic trends of the Gymnesic
subarchipelago during the late Quaternary.
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