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ABSTRACT - Mammuthus lamarmorai (Major, 1883) is the only dwarf proboscidean taxon known from the Pleistocene of Sardinia (Italy). 
The fossil record mainly consists of isolated remains reported from a few localities. The species was, however, created for an incomplete 
skeleton, the first finding of the taxon, fortuitously discovered at the end of the XIX century during the construction of a railway line crossing 
aeolian deposits cropping out near Funtana Morimenta (Gonnesa, south-western Sardinia). Since the discovery until the beginning of the 
XX century, various researchers repeatedly collected elephant bones at the site that they sent to various museums or private collectors. The 
available bone remains of the Funtana Morimenta elephant are currently housed in three museums (Naturhistorisches Museum of Basel, 
NMB, in Switzerland; Museo di Storia Naturale e del Territorio of Pisa, MSNT and Museo Sardo di Geologia e Paleontologia D. Lovisato 
of Cagliari, MDLCA, in Italy). The present paper aims to provide the complete list of the material collected by Forsyth Major during several 
excavation campaigns and currently housed in the NMB. A comparison of the lists of remains from the three museums allowed the authors to 
exclude the presence of duplicate elements and to attribute all the remains found at Funtana Morimenta to a single fully mature individual.

RIASSUNTO - [I resti di Mammuthus lamarmorai (Major, 1883) conservati nel Naturhistorisches Museum di Basilea (Svizzera) ed il 
completo “puzzle-scheletrico”] - Resti di Mammuthus lamarmorai (Major, 1883), elefante di taglia ridotta vissuto in Sardegna durante il 
tardo Pleistocene Medio ed il Pleistocene Superiore, sono segnalati in poche località e consistono per lo più in denti isolati e frammenti di 
ossa lunghe. I primi fossili, rinvenuti in località Funtana Morimenta (Gonnesa, Sardegna sud-occidentale) intorno alla fine del XIX secolo, 
sono tuttavia numerosi ed è stata ipotizzata la loro appartenenza ad un singolo individuo. Il recupero dei resti, rinvenuti fortuitamente durante 
la costruzione di una linea ferroviaria, è stato compiuto in fasi successive almeno sin dall’inizio del XX secolo da più ricercatori che hanno 
inviato i resti da loro recuperati a musei o collezionisti privati. Di conseguenza l’effettiva consistenza del materiale presente a Funtana 
Morimenta non è nota, e i fossili sono oggi conservati in diversi musei italiani e stranieri. I primi elementi ossei raccolti da Acconci furono 
spediti a Pisa per lo studio mentre buona parte del restante scheletro fu recuperato da Forsyth Major in almeno tre successive campagne 
di scavo. Altri resti, verosimilmente appartenenti allo stesso esemplare ma di cui sono ignoti anno e nome dello scopritore, sono conservati 
nel Museo Sardo di Geologia e Paleontologia Domenico Lovisato di Cagliari. Nella presente nota viene elencato e descritto, per la prima 
volta nella sua totalità, il materiale raccolto da Forsyth Major attualmente facente parte dell’omonima collezione conservata presso il 
Naturhistorisches Museum di Basilea (Svizzera) (NMB). I resti sono numerosi (173 campioni), anche se in molti casi si tratta di elementi ossei 
incompleti e frammenti di difficile determinazione. L’esame dei fossili conservati nel NMB ed il confronto con le liste del materiale conservato 
negli altri musei ha reso possibile escludere la presenza di elementi doppi e di attribuire quindi con sicurezza tutti i resti rinvenuti a Funtana 
Morimenta ad un unico individuo completamente maturo, del quale attualmente si dispone di circa il 40% dello scheletro. Da notare, infine, 
che la maggior parte dei campioni del NMB sono coperti da uno strato di arenaria da poco a mediamente cementato, il che se da un lato in 
taluni casi oblitera l’anatomia osteologica e ne rende difficile la determinazione, dall’altro consente di affermare che il materiale non ha 
subito alcun trattamento sin dai tempi della sua raccolta.

INTRODUCTION 

The species Elephas lamarmorae (= Mammuthus 
lamarmorai) was established by Major (1883), providing 
neither a description nor illustrations (see below), on 
the basis of some elephant bones retrieved from aeolian 
deposits (sensu lato) cropping out at Funtana Morimenta 
(Fig. 1), a locality in the surroundings of the Gonnesa 
village (south-western Sardinia, Italy). A preliminary 
description of the elephant bones had however already 
been published by Acconci (1881), who identified the 
Sardinian elephant as a new dwarf proboscidean (Elephas 
sp.), larger than the dwarf elephant of Malta, at that time 
ascribed to the Maltese species “Elephas melitensis” 
(Falconer, 1868) (recte Palaeoloxodon), a species later 
regarded by most researches as a young synonym of 

Palaeoloxodon falconeri (Busk, 1867). The attribution 
to a dwarf palaeoloxodont (Elephas vel Palaeoloxodon) 
was maintained in most of papers published between the 
end of the IX and the first half of the XX century (e.g., 
De Stefani, 1891 = Elephas sp.; Novarese, 1913-14 = 
Elephas lamarmorae [Major, 1883]; Rovereto, 1919 = 
Elephas sp. originated from  “E.” antiquus [Falconer & 
Cautley, 1847]; Caterini, 1923 = ”E.” melitensis; Joleaud, 
1926 =  “E.” mnaidriensis [Adams, 1874]; Vaufrey, 
1929 = ”E.” melitensis; Osborn, 1942 = Palaeoloxodon 
lamarmorae). Successively, Malatesta (1954) identified as 
“E.” lamarmorae also the molariform tooth found by the 
author at Tramariglio (Alghero, north-western Sardinia), 
believing that only a single elephant species inhabited 
Sardinia during the Pleistocene. Only some years later, 
the morphological and biometric characteristics of the 
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tooth found at San Giovanni di Sinis (Cabras, central-
western Sardinia) (Maxia & Pecorini, 1968; Ambrosetti, 
1972; Melis et al., 2001), clearly indicate that a dwarf 
mammoth was present in Sardinia. The evidence prompted 
authors to change sic and simpliciter the identification 
of Funtana Morimenta elephant remains referring them 
to Mammuthus, and considering the specimens as the 
type of the species Mammuthus “lamarmorae” (recte M. 
lamarmorai) (see e.g., Azzaroli [1983]: Mammuthus [?] 
lamarmorai; Kotsakis [1980], Palombo [1986], Caloi et 
al. [1988]: Mammuthus lamarmorae; Azzaroli [1998]: 
Mammuthus [or Archidiskodon?] lamarmorai).

Successively, two mammoth teeth larger in size than 
that from San Giovanni di Sinis reported from Campu 
Giavesu (Giave, northern Sardinia) (Palombo et al., 
2005), and an incomplete tusk from the Guardia Pisano 
hill (Funtana Morimenta, Gonnesa) (Palombo et al., 
2012) confirmed the presence of a mammoth population 
in Sardinia during the late Middle and Late Pleistocene 
(Palombo & Rozzi, 2014). More recently, an incomplete 
tibia, found in an unspecified deposit along the coast south 
of Alghero (north-western Sardinia), has been tentatively 
ascribed to the species (Palombo et al., 2017). Pillola & 
Zoboli (2017) reported the presence of footprints of a 
small proboscidean in a stratigraphic section cutting the 
dunal aeolian deposits at Funtana Morimenta sensu stricto. 
The authors assigned the footprints to the ichnospecies 
Proboscipeda panfamilia McNeil, Hills, Tolman & 
Kooyman, 2007, and suggested M. lamarmorai as a 
possible trackmaker.

The still available elephant remains found at Funtana 
Morimenta are housed in the Naturhistorisches Museum 
Basel (NMB, Major’s Collection Ty. 12071) and Museo 
di Storia Naturale e del Territorio of the University of 
Pisa (MSNT). Other remains successively collected in the 
Funtana Morimenta area from aeolian deposits are housed 
in the Museo Sardo di Geologia e Paleontologia Domenico 
Lovisato of the University of Cagliari (MDLCA). The 
Funtana Morimenta footprints are stored at the Museo dei 
Palaeoambienti Sulcitani E.A. Martel of Carbonia (MPC), 
where the plaster casts of some among the bones stored at 
MSNT and NMB are displayed in the exhibitions. 

This research aims to provide for the first time a 
complete inventory of the elephant bones found at 
Funtana Morimenta currently stored in the NMB (Major’s 
Collection), to verify the  consistency of these remains 
with the other bones coming from the same area, and, in 
turn, the presence of a single skeleton at the site. 

A detailed anatomical study of the remains is in 
progress. A critical description of specimens and a 
discussion about the correct identification of the Funtana 
Morimenta elephant will be provided elsewhere.

THE FUNTANA MORIMENTA ELEPHANT: 
HISTORICAL NOTES

The elephant bones currently regarded as the holotype 
of M. lamarmorai were found during the construction of 
a railway in locality Funtana Morimenta/Guardia Pisano 
hill at the end of the XIX century (Acconci, 1881; Major, 
1883; Comaschi Caria, 1965; Palombo et al., 2012; Zoboli, 
2017). A German engineer made the excavation and the 
collected bones were sent to Pisa (currently MSNT) 
where they were preliminary described by Acconci (1881) 
(see above), who considered the Sardinian elephant as a 
new dwarf proboscidean, larger than the dwarf elephant 
of Malta at that time ascribed to “Elephas melitensis” 
(Palaeoloxodon melitensis). The Acconci’s list includes 
the following osteological elements: a fragment of the 
right mandible, a portion of the right scapula, a complete 
right humerus, the incomplete and articulated right 
radius and ulna, the right distal carpals and metacarpals, 
the incomplete left scapula, the distal portion of the left 
humerus, an unspecified right pelvic bone, the distal 
portion of the left femur, the left tibia and fibula and the 
complete left tarsus. 

A few years later, Major (1883) established for 
the proboscidean from Funtana Morimenta, the new 
species “Elephas lamarmorae” in honour of the famous 
Italian general and naturalist Alberto Lamarmora, but 
without providing a diagnosis or figuring any bone. 
Successively, Major conduced various excavations at the 
site and collected, but never described, a large number 
of rib fragments, few vertebrae, and some unidentifiable 
fragments (Major’s Collection, NMB). 

During the second half of the last century, a number 
of authors cited the Funtana Morimenta remains mainly 
in papers dealing with the evolution of the Sardinian 
fauna or insularity and its effects (e.g., among several 
others, Kotsakis, 1980; Azzaroli, 1983, 1998; Palombo, 
1986, 2001, 2007, 2009, 2010, 2018; Caloi et al., 1988, 
1996; Caloi & Palombo, 1994; Chiappini, 2006; Herridge, 

Fig. 1 - (color online) Location map of the Gonnesa area. The arrow 
indicates the probable elephant fossil site.
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2010; Van der Geer et al., 2010; Herridge & Lister, 2012; 
Lomolino et al., 2013), but few provided additional 
information about bone morphology and dimensions. 

Vaufrey (1929, p. 112-113) shortly described the 
humerus and the incomplete ulna and femur, giving some 
measurements, based on which the French palaeontologist 
concluded that the Funtana Morimenta elephant was 
conspecific with the Sicilian elephant from Luparello 
(“E. melitensis”) although the Sardinian one possibly had 
more slender limbs.

Comaschi Caria (1965) provided some information and 
additional data. The Sardinian palaeontologist reported 
that the excavations in the site of Funtana Morimenta have 
been continued for several decades after the first report 
by Acconci, as confirmed by the dates (1881, 1903 and 
1923) reported in the labels of the elephant specimens in 
the Major’s Collection (NMB). Comaschi Caria (1965) 
reported that the material collected at Funtana Morimenta 
included two molars, which were possibly bought by a 
German private collector (Comaschi Caria, 1965), and 
are missing todays. The author figured and gave some 
measurements (Comaschi Caria, 1965, p. 1-5, Tav. I-IV) 
of four incomplete ribs, a thoracic vertebra, the articulated 
left manus, the articulated left pes and some isolated 
bones of the left manus (magnum and unciform) and left 
pes (calcaneous, cuboid, navicular and ectocuneiform). 
Strangely, the author did not mention several elements 
currently stored in Basel, such as a root fragment, several 
vertebrae, and the carpal and metacarpal bones of the right 
manus and a third metatarsal of the right pes. 

More recently, Palombo et al. (2012) figured for the 
first time some bones from Funtana Morimenta currently 
stored at MSNT (a largely incomplete left scapula still 
articulated with a fragment of the caput of the humerus, 
an almost complete right humerus, an incomplete and still 
articulated right radius-ulna and a distal portion of the 
left femur), as well as the carpals and tarsals previously 
published by Comaschi Caria (1965), and the left manus 
and left pes stored at NMB. According to Palombo et al. 
(2012), the Funtana Morimenta material stored at NMB 
includes: nine vertebrae, several rib fragments, fragment 
of the right scapula, fragments of the pelvic bones, the 
diaphysis of the left humerus, left radius and ulna (fused) 
and carpals and metacarpals of the left manus. The authors 
underlined the absence of some bones listed by Acconci 
(1881) (tibia, fibula and right mandibular fragments) in 

NMB and MSNT, suggesting a possible misidentification 
of these elements. 

In addition to the remains stored in Pisa, Palombo et al. 
(2012) figured for the first time three thoracic vertebrae in 
anatomical connection housed at MDLCA. Unfortunately, 
the associated label written by Comaschi Caria reports 
only the name of the locality of discovery (Cuccu de 
Cori, a toponym very close to Funtana Morimenta) but 
not the name of the collector and the time of discovery. 
Considering as concrete possibility a mistake on the 
precise location of the collection site of these three 
thoracic vertebrae and according to their general features, 
size and state of preservation, the hypothesis that the 
vertebrae may belong to the same sample collected in 
the Funtana Morimenta aeolian deposit has to be taken 
into consideration. Palombo et al. (2012) also reported a 
fragment of a mammoth tusk from Guardia Pisano hill 
and currently housed at MPC. The attribution of these 
remains to the Funtana Morimenta elephant can neither 
be confirmed nor excluded.

Finally, Palombo et al. (2012) revised the location of 
the elephant fossil site, demonstrating that the disused 
railway cited by Acconci (1881) run at the top of Guardia 
Pisano hill. Accordingly, the authors guessed that the 
elephant bones were retrieved from the aeolian deposit 
still visible on the slope of the hill, instead than from the 
dunal deposits present at Funtana Morimenta sensu stricto, 
as previously believed.

MATERIALS AND METHODS

All of the available material of M. lamarmorai from 
Funtana Morimenta stored at NMB (collection number 
Ty. 12071) has been directly examined and photographed. 
The identification of skeletal elements has been performed 
comparing them with skeletons of extant and extinct 
proboscideans housed at NMB.

THE MATERIAL HOUSED AT THE NMB

The osteological elements stored in Basel, about 200 
specimens, were collected by Forsyth Major during the 
excavations made in the late XIX, early XX century in 
the aeolian sediments at the top of Guardia Pisano hill 

Fig. 2 - Proportional occurrences of bone elements of Mammuthus lamarmorai (Major, 1883) housed at NMB.
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(Funtana Morimenta). The small dimensions of several 
fragments (52 possibly belonging to ribs, vertebrae, and 
pelvic bones), and the presence of a hardly cemented 
sandy crust on several bones make sometimes difficult to 
correctly identify some specimens. Most of bones were not 
restored as the presence of recent plant roots on the surface 
of several samples suggests. Carpals, metacarpals, tarsals 
and metatarsals are the only cleaned and restored bones, 
while in some specimens only a small surface has been 
cleaned in order to write the inventory number. To note that 

some rhizoconcretions have the same inventory number as 
the elephant bones they are associated with. About a half 
of elephant remains of the collection Ty. 12071 consists 
of indeterminate bone fragments, the other specimens 
are teeth, vertebrae, ribs and appendicular skeletal bones, 
mainly represented by small to large fragments (Fig. 2).

The revision of the material led to the identification of 
the following cranial and postcranial bones.

Teeth
A small root fragment of a molariform tooth was 

identified for the first time. To date, it represents the only 
available dentognathic element belonging to the Funtana 
Morimenta sample (Fig. 3).

Assial skeleton
The Major’s Collection counts 12 vertebrae, mostly 

incomplete, and a number of rib fragments.
Cervical vertebrae are documented only by an 

incomplete body nearly round in shape (Pl. 1, fig. 1). The 
available characteristics exclude it may belong to the first 
two vertebrae but a precise identification of the element is 
not possible due to the very poor preservation.

Among the five incomplete thoracic vertebrae, four 
still articulated each other and in anatomical connection, 
one is represented by an incomplete body (Pl. 1, figs 2-3). 
In the other four vertebrae only the incomplete neural 
arches and incomplete articular processes are preserved, 

Fig. 3 - (color online) Root of a molariform tooth (Ty. 12071, NMB). 
Scale bar corresponds to 1 cm.

EXPLANATION OF PLATE 1

Mammuthus lamarmorai (Major, 1883) stored at NMB, vertebrae (Ty. 12071).

Fig. 1 - Incomplete body of an indeterminate cervical vertebra.
Fig. 2 - Incomplete body of a thoracic vertebra in cranial (a), caudal (b), lateral right (c) and dorsal (d) view.
Fig. 3 - Four articulated thoracic vertebrae (laminae) in dorsal (a), lateral left (b), ventral (c) and lateral right (d) view.
Fig. 4 - Two incomplete sacral vertebrae (distal elements) in dorsal (a), lateral left (b), ventral (c) and lateral right (d) view.
Fig. 5 - Two articulated caudal vertebrae in dorsal (a), lateral left (b), ventral (c) and lateral right (d) view.
Fig. 6 - Two articulated caudal vertebrae in dorsal (a), lateral left (b), ventral (c) and lateral right (d) view.

Scale bar corresponds to 10 mm.

EXPLANATION OF PLATE 2

Mammuthus lamarmorai (Major, 1883) housed at NMB, incomplete ribs (Ty. 12071). Scale bar corresponds to 10 cm. The material is here 
considered as a whole collection of incomplete ribs with no distinction of separate elements.

EXPLANATION OF PLATE 3

Mammuthus lamarmorai (Major, 1883) stored at NMB, limb bones (Ty. 12071).

Fig. 1 - Fragment of the dorsal border of the right scapula in lateral (a) and medial (b) view.
Fig. 2 - Fragment of the dorsal border of the left scapula in lateral (a) and medial (b) view.
Fig. 3 - Fragment of the posterior border of the ?right scapula in lateral (a) and medial (b) view.
Fig. 4 - Incomplete right scapula (posterior part of the glenoid cavity) in lateral (a), frontal (b), medial (c), posterior (d) and distal (e) view.
Fig. 5 - Incomplete left humerus (diaphysis) in anterior (a), medial (b), posterior (c) and lateral (d) view.
Fig. 6 - Proximal fragment (diaphysis) of the articulated left ulna-radius in lateral (a), anterior (b) and proximal (c) view.
Fig. 7 - Distal fragment (diaphysis) of the articulated left ulna-radius in anterior (a) and posterior (b) view.
Fig. 8 - Fragment of the right ilium in posterior (a) and anterior (b) view.

Abbreviations: r, radius; u, ulna. Scale bar corresponds to 10 cm.
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in two thoracic vertebrae the right transverse processes 
are still present, while the spinous processes are broken. 
Two incomplete sacral vertebrae, likely the last ones, are 
present (Pl. 1, fig. 4). In the most complete, the caudal 
articular and left transverse processes are preserved, while 
in the fragment the other only consists in the posterior 
portion of the body. The caudal vertebrae are represented 
by two couples of still articulated elements (Pl. 1, figs 
5-6). In the first couple (Pl. 1, fig. 5), only a portion of 
first vertebral body is preserved, while in the second 
vertebra, more complete, the vertebral body, a portion 
of the vertebral arch, and the incomplete left transverse 
process are present. The other two still articulated caudal 
vertebrae consist of complete bodies (Pl. 1, fig. 6), a large 
part of the left transverse process of the first vertebra and 
a portion of the left vertebral arch of the second. Although 
the caudal vertebrae are completely covered by a sandy 
incrustation, the general morphology suggests they be part 
of the middle-proximal portion of the tail.

Most of the numerous fragments of ribs, 77 in total (Pl. 
2), are difficult to collocate due to their preservation status 
and the presence of hardly cemented sandy incrustations. 
It has been possible, however, to reconstruct eight 
incomplete ribs and to determine either the most probable 
position of several elements or to identify their side.

Appendicular skeleton
The master specimens of the collection are the well-

known foot bones, described and illustrated by various 
authors (see among several alios Acconci, 1881; Comaschi 
Caria, 1965, 1968; Palombo et al., 2012 and references 
therein; Scarborough, 2018). In addition, only few long 
bone fragments have been identified in the NMB Major’s 
Collection (Pl. 3). The collection includes a diaphysal 
portion of a left humerus (Pl. 3, fig. 5) and two fragments 
of the still articulated and fused left radius and ulna (Pl. 
3, figs 6-7). The fusion of the radius and ulna had already 
been observed in the right elements housed at the MSNT 
(Palombo et al., 2012). This feature is rather rare among 
large-sized continental proboscideans (Palombo et al., 
2010) ad occurs quite frequently among small-sized 
insular elephant species (e.g., Palaeoloxodon falconeri 
and P. mnaidriensis), possibly representing a locomotory 
adaptation (Ambrosetti, 1968; Ferretti, 2008). Some bone 
fragments may be referred to the scapulae (Pl. 3, figs 1-4), 
in particular, a fragment of the glenoid cavity of a right 
scapula has been identified (Pl. 3, fig. 4). The pelvis is 
documented by a fragment of the right ilium (Pl. 3, fig. 8).

The best preserved bone elements, left manus and 
pes uncovered from the arenaceous matrix, are mounted 
in anatomical connection on a plaster pedestal and the 
missing bones have been also molded (Pl. 4, figs 1, 6). The 
original bones of the left manus and pes are respectively 
the magnum, unciform, complete metacarpals II and III, 
incomplete metacarpals IV and V (Pl. 4, figs 1-3), and the 
calcaneus, astragalus, navicular, cuboid, ectocuneiform, 
and the complete metatarsal IV (Pl. 4, fig. 6). The newly 
identified basipodium bones of the right manus are: 
magnum, unciform, trapezoid and incomplete metacarpals 
II, III, IV and V (Pl. 4, fig. 4). The right metacarpal V 
and the unciform are still articulated. The only complete 
element of the right pes is the metatarsal III (Pl. 4, fig. 
5). A new detailed morphofunctional analysis on the 
basipodium of M. lamarmorai is currently underway. 
Results obtained may confirm whether the Palaeoloxodon-
like morphology of the unciform of M. lamarmorai might 
be due to a change in its proportions related to the dwarfing 
process, as suggested by Palombo et al. (2012), or may 
have any taxonomical significance.

REMARKS

The material housed at NMB represents the result 
of years of excavation works by Forsyth Major, who 
unearthed several elephant bones in the locality of 
Funtana Morimenta (Guardia Pisano hill) during the late 
‘800 and the early ‘900. Except for the foot bones, the 
material collected by Major has never been described 
and only partially figured. Furthermore, the previous 
authors never listed all bone elements housed in Basel 
and the previous available lists of the material were 
incomplete. The sample housed at NMB consists of 
relatively small fragments of limb bones and numerous 
small elements (indeterminable fragments, ribs, and foot 
bones) allow to hypothesize that the fossils collected by 
Major represent the not-showy material left by the first 
discoverers during the initial excavation in occasion to 
the construction of the railway at the end of the XIX 
century. The largest and most complete bones of the 
Funtana Morimenta elephant (a right incomplete scapula, 
a left incomplete scapula articulated with a proximal part 
of the humerus, the right humerus, the incomplete and 
articulated proximal portion of the right ulna and radius, 
the distal portion of the left humerus, the incomplete left 
ilium and a fragment of pubic bone) are currently kept at 

EXPLANATION OF PLATE 4

Mammuthus lamarmorai (Major, 1883) stored at NMB, manus and pedes (Ty. 12071).

Fig. 1 - Articulated left manus in medial (a), frontal (b) and lateral (c) view.
Fig. 2 - Articulated left metacarpals (II-V) in proximal view.
Fig. 3 - Articulated left carpal bones in proximal view.
Fig. 4 - Articulated right carpal and metacarpal bones in frontal (a) and medial (b) view.
Fig. 5 - Right metatarsal III in dorsal (a), lateral (b) and volar (c) view.
Fig. 6 - Articulated left pes in medial (a), frontal (b) and lateral (c) view. 

Abbreviations: m, magnum; u, unciform; t, trapezoid; II-V, metacarpals; c, calcaneus; a, astragalus; n, navicular; e, ectocuneiform; cu, cuboid. 
Scale bar for 1 and 6 corresponds to 10 cm, for 2-5 to 5 cm.
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MSNT. As said above, some other bones found at Funtana 
Morimenta are currently housed in the MDLCA (three 
thoracic vertebrae) and MPC (a portion of tusk). In spite 
of the same provenance (or very close to that) of these 
remains, it was not proved to date that all the specimens 
belong to the same skeleton.

A comparison among the samples kept at the different 
museums confirms that there are not duplicate skeletal 

elements (Tab. 1). The evidence and the fact that the 
NMB, MDLCA, and MSNT samples include several 
articulated elements (e.g., radius and ulna of both 
arms, right humerus and radius-ulna, left scapula and 
humerus and some thoracic and caudal vertebrae), their 
consistently comparable stage of growth (the epiphyses 
of the long bones are fully fused), and the quite uniform 
characteristics of the matrix covering the elephant bones 

bone elements side repository

teeth
root fragment of a molariform tooth ? NMB

portion of tusk* ? MPC

assial
skeleton

incomplete cervical vertebra NMB

incomplete thoracic vertebra NMB

four articulated thoracic vertebrae NMB

three articulated thoracic vertebrae* MDLCA

two incomplete sacral vertebrae NMB

two articulated caudal vertebrae NMB

two articulated caudal vertebrae NMB

77 fragments of ribs L-R NMB

appendicular
skeleton

three fragments of scapula R NMB

incomplete scapula R MSNT

fragment of scapula L NMB

incomplete scapula and caput humeri L MSNT

fragment of scapula L? MSNT

fragment of ilium R NMB

incomplete ilium L MSNT

fragment of pubis L-R MSNT

humerus R MSNT

diaphysal portion of humerus L NMB

distal portion of humerus L MSNT

incomplete radius and ulna R MSNT

two fragments of radius and ulna L NMB

magnum L NMB

unciform L NMB

metacarpals II-III L NMB

incomplete metacarpals IV-V L NMB

magnum R NMB

unciform R NMB

trapezoid R NMB

incomplete metacarpals II-V R NMB

calcaneus L NMB

astragalus L NMB

navicular L NMB

cuboid L NMB

ectocuneiform L NMB

metatarsal IV L NMB

metatarsal III R NMB

Tab. 1 - Repository of the bone elements of the elephant skeleton from Funtana Morimenta: MNB, Naturhistorisches Museum Basel; MDLCA, 
Museo Sardo di Geologia e Paleontologia D. Lovisato of Cagliari; MSNT, Museo di Storia Naturale e del Territorio of Pisa; MPC, Museo dei 
Palaeoambienti Sulcitani E.A. Martel of Carbonia. L, left; R, right. (*) The portion of tusk (housed at MPC) and the three thoracic vertebrae 
(housed at MDLCA) are here considered belonging to the same individual.
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strongly support the hypothesis that all of the elephant 
fossil remains found at Funtana Morimenta belong 
to a unique and fully mature individual. Based on the 

available bones, nowadays about 40% of the skeleton of 
M. lamarmorai is preserved, although it is impossible 
to estimate the actual amount of the remains collected 

Fig. 4 - The drawings show the main identified bones of the skeleton of Mammuthus lamarmorai (Major, 1883) from Funtana Morimenta. The 
identification of some ribs, vertebrae, and molar root is general and does not indicate a specific side or location. The tusk fragment housed at 
MPC and the three thoracic vertebrae housed at MDLCA are here considered belonging to the same individual. Several small rib fragments 
and indeterminate bone fragments have been omitted. The different colors/textures indicate the museums where the fossils are currently 
housed. The lost/mystified bones refer to bibliographic data (see text). Scale bar corresponds to 1 m.
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by various researchers and the original consistence of 
the bones found at Funtana Morimenta (Guardia Pisano 
hill) (Fig. 4).

The complete list of the fossils housed in Italy and 
Switzerland supplies fresh data to provide for the first 
time the complete inventory of the skeletal bones of 
Mammuthus lamarmorai nowadays available among 
those discovered during the various excavations conduced 
in the last century in the Funtana Morimenta area.
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