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Abstract

New discoveries within collections with significant research value are being made each
year. New scientific information and historical context is uncovered revealing rich
collections stories for researchers and the public. This paper details a recently
rediscovered collection of over 60 specimens of the Late Pleistocene mammal Myotragus
balearicus Bate, 1909 at Manchester Museum, along with a very brief overview of the
species and its discoverer, Dorothea Bate. Whilst the small collection may hold some
research potential, there is a great opportunity to use the collection for university
students and members of the public to learn more about the history of science, early
female palaeontologists, and island evolution and extinction.
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Introduction

Museum collections contain a wealth of
undiscovered stories for the public and opportunities
for scientific advancement. Despite the ongoing
curation of natural history collections, there are
still many specimens in museums that remain
unknown by curators and the research community.

In recent years, there have been numerous examples
of specimens that have been ‘rediscovered’. A
number of ichthyosaur specimens in museums
have recently been examined in detail, all for the
first time since their acquisition. One specimen
long thought to be an ichthyosaur cast, turned out
to be a real fossil and a new species: Ichthyosaurus
anningae Lomax and Massare, 2015 (Larkin and
Lomax, 2015; Lomax and Massare, 2015).

Re-examination of ichthyosaur specimens has led
to the identification of several other new species
(for examples see Lomax, 2016; Lomax and
Massare. 2016; Lomax, Massare, and Rashmiben,
2017; Lomax and Massare, 2018), as well as
correctly identifying species that have been
mis-identified (Massare and Lomax, 2013; Lomax,
Evans and Carpenter, 2017).

The holotypes of the ice age cave hyena Crocuta
crocuta spelaea Goldfuss, 1823 and the cave lion
Panthera leo spelaea Goldfuss, 1810 from the
Zoolithen Cave at Geilenreuth, Germany, were
thought to be lost. Research by Diedrich (2008)
has found these specimens, safely stored in two
different museums: the cave hyena holotype in the
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collections at the Goldfuss Museum of the
Reinische Friedrich Wilhelms-Universitat Bonn,
Germany, and the cave lion holotype at the Museum
fir Naturkunde, Humboldt-Universitit, Berlin. The
holotype specimen of the cave bear Ursus spelaeus
Rosenmdiller, 1794 from the same site was also
thought to be lost, but was rediscovered in the
collections at the Museum flir Naturkunde, Berlin
(Diedrich, 2009).

These are just a few examples of specimens that
have been rediscovered or re-examined,
demonstrating the importance of knowing what is
held in museum collections. A large collection of
rare sub-fossils (sensu Butler, 1994) were recently
‘rediscovered’ at Manchester Museum. This paper
outlines the collection in detail, along with a very
brief overview of the species, and the potential
significance of the collection. One of the aims of
this paper is to highlight this collection to the wider
scientific and history of science research community,
contribute to the known dataset for this species
and add to the stories associated with the
collection.

Myotragus discovery

M. balearicus was discovered by Dorothea Bate
(1878-1951) in three coastal cave sites on the large
Mediterranean Island of Mallorca (also called
Majorca): Font de sa Cala (Cova de na Barxa, the
holotype deposit for M. balearicus), near
Capdepera; Cova des Coloms at Cap Farrutx,
Arta; and near Cap Menorca, Alcudia (Bate, 1914).
One Myotragus bone was found at Cala Figuereta,
near Santanyi (Bate, 1914), but the whereabouts of
this specimen is presently unknown. This species
was not just restricted to Mallorca, with a number
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of fossils found at the close by island of Menorca
(Bate, 1914), and specimens have also been
discovered on the two small islands just off Mallorca,
Cabrera and sa Dragonera (Bover and Alcover,
2003).

Bate was one of the earliest women to be
employed as scientific staff at the British Museum
(Natural History) (now the Natural History Museum,
London) in 1898, and worked there for 50 years,
mostly as a volunteer before made a permanent
member of staff at the age of 69 at Tring in
Hertfordshire (Shindler, 2005). Although initially
undertaking a variety of work with bird skins and
preparing a large diversity of fossils, she began to
explore the Mediterranean islands in search of
fossils, initially at her own expense (Shindler, 2005).
Bate made significant finds on several these islands,
and substantial contributions in Late Pleistocene to
Early Holocene island fauna (Shindler, 2004).

Overview of M. balearicus

Myotragus arrived on Mallorca around 5 and a half
million years ago (Bover et al., 2014), when the
Mediterranean Sea was almost completely dry, and
the Mediterranean islands were connected to the
mainland through exposed land bridges (Clauzon
et al., 1996; Manzi et al., 2013). Flooding of the
Mediterranean through the Gulf of Gibraltar
severed contact from mainland populations, where
it evolved in isolation (Bover et al., 2014; Mas et dl,
2018).

It was a small animal, measuring just 50cm high at
the shoulder (Figure 1) (Bover and Alcover, 1999;
van der Geer, Lyras and de Vos, 2010). The small
skull had two small, slightly curved horns growing

Figure I. The enigmatic Myotragus
balearicus compared to a human
182cm tall. Measuring just 50cm at the
shoulders, M. balearicus underwent
dramatic reduction in size as a response
to island evolution.
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backwards from the frontal bone (Figure 3A, C, D)
(Bate, 1914). The lower jaw had two large
continuously growing incisors (Figure 3B), similar
to that seen in rodents (Bate, 1909), but it also
very unusual for an Artiodactyla and not found in
any extant species, and as with other caprines
there are no incisors on the upper jaw. Myotragus
most likely ate everything that it could, including
tougher plants (Jordana and Kéhler, 201 1; Jordana
et al,, 2013), with the continuously growing incisors
beneficial to this varied vegetation diet. Whilst
orbital sockets in all other caprines are located on
the side of the heads, in Myotragus they are facing
forwards like those of carnivores.

The post-cranial skeleton demonstrates more
anatomical peculiarities, which Andrews (1915),
Bover & Alcover (1999), Bover, Fornés and
Alcover (2005), Spoor (1988a), Spoor (1988b)
describes in detail. The humerus (Figure 3G) and
femur are both reduced in size, being very short
and thick. All limb bones are short and robust,
with the radius and ulna not as robust as the femur
and humerus. The metacarpus, metatarsus and
phalanges are all short and very thick. The smaller
body size in Myotragus shows the limb bones
developing extreme shortening and increased
robustness, which are likely a result of a predator-
free environment, with this species losing the need
for speed (Spoor, 1988a; Spoor, 1988b).

It was very successful and adapted uniquely to life
on the islands without predators. Its overall body
size was much reduced (Figure |), which, following
Foster’s rule, has been seen in many species of
herbivores that have been isolated on islands
(Foster, 1964). Other examples include dwarf
elephants on Cyprus (Bate, 1903), dwarf hippos on
Crete (Evans, 1925), the Cretan dwarf mammoth
(Bate, 1907; Herridge and Lister, 2012), and even
within our own Genus, with Homo floresiensis

Brown et al. 2004 (Brown et al., 2004). Isolation
from populations on the mainland, a lack of
predators, a smaller land mass, and more available
food led to relatively rapid and extreme evolution
of mammals on islands (Foster, 1964).

Mpyotragus became extinct around 4,035 years ago
(Bover et al., 2016). The cause of its extinction has
been hotly debated. Climate changes on the islands
of Mallorca and Menorca have been suggested to
be the main driver (Lull et al., 1999; Jalut, et al,
2000; Pérez-Obiol et al., 2000; Pérez-Obiol et al.,
2001), however there are some researchers
whom favour humans as the main cause of their
extinction (Ramis and Bover, 2001; Bover and
Alcover, 2003; Bover et al,, 2016). There is currently
no evidence to suggest that Myotragus and humans
overlapped, and the exact cause of the extinction
of M. balearicus is unknown (Ramis and Bover,
2001; Bover and Ramis, 2005).

The collection of Myotragus balearicus at
Manchester Museum

Manchester Museum is one of the largest university
museums in the UK with over 4.5 million
specimens dating back to 1820s. The collection
includes natural history, archaeology, ethnography
and Egyptology.

A collection of 60 bones of Myotragus balearicus
were recently discovered in the collections store
room. The collection was purchased from
Dorothea Bate for £10, brokered by Dr Charles
Andrews of the British Museum (Natural History)
in October 1914 (Figure 2). Dr Andrews was a
curator in the Department of Geology, who
worked with fossil mammals from around the
world (Woodward, 1924), and published a detailed
monograph of M. balearicus (Andrews, 1915). The
type specimens of M. balearicus are held at the
Natural History Museum, London.

/%/4‘ g S ﬁ\/ :
c’?;o, et

A

i Oy Figure 2: The accompanying label with
the Myotragus collection at Manchester
Museum. The label has been annotated
by an unknown person with the
publication details and the £10 price with
‘Want’ crossed through (possibly implying
they were sent on approval).

Image Manchester Museum.
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Figure 3: A selection of Myotragus balearicus specimens held in the collections at Manchester Museum, all previously unfig-
ured. (A) Skull with fine grained cave earth still attached (L10465.1); (B) Left mandible (L10465.9); (C) Horn-core (L10465.5);
(D) Horn-core (L10465.7); (E) 7 incisors from the lower jaw (L10465.22); (F) Right tibia (L10465.41); (G) Left humerus

(L10465.31). Scale bar = Icm. Images Manchester Museum.

The specimens were accessioned in October 1914
soon after they were purchased for the Museum.
The accession register records the following
information:

‘L. 10465, Oct, Myotragus balearicus, Majorca,
Purchased £10 from Miss Bate’

Although there is no field locality information with
the collection, the good preservation and lack of
stalagmite coating on this collection is also noted
in the fossils described by Bate (1914). The fossils
are most likely from three possible sites in the
Jurassic Limestone: Fuente de la Cala (Cova de na
Barxa, the holotype deposit for M. balearicus), near
Capdepera Mallorca, Cuevas de los Colombos,
Cap French, or a cave near Cavo de Menorca,
Alcudia. Future work on the isotopic signatures on
this collection may provide more information
about the site they were discovered.

The bones are exceptionally well preserved, but
often incomplete with breakages (Figure 3). The
fragmented skull (L.10465.1, Figure 3A) has
cave-earth embedded in the back of the skull,
which is fine grained and pink-brown in colour.
The cave earth contains a number of broken bone
fragments, indicating that the bones in this
collection may have been broken prior to, or after
deposition, rather than during excavation. The
collection includes most of the skeletal elements of
M. balearicus, representing at least five

individuals (Table 1).

Significance and potential of the collection

Specimens of M. balearicus have been used for
research from the collections in at least the
Natural History Museum, London, the Institut
Mediterrani d’Estudis Avancgats, Mallorca, the
Societat d’Historia Natural de les Balears, Mallorca,
the Deia Archaeological Museum, Mallorca, the
Museum Belear de Ciéncies Naturals, Mallorca, the
Institute of Earth Sciences, Utrecht, the American
Museum of Natural History, New York, and the
National Museum of Natural History, Smithsonian
Institution, Washington D.C. (for example: Spoor,
1988a; Spoor, 1988b; Waldren, 1999; Lalueza-Fox
et al., 2002; Bover, Quintana and Alcover, 2010;
Jordana et al., 2013). These collections have
allowed detailed work to be carried out in an
attempt to answer many questions about the
natural history of this species, and island evolution
in general. Whilst this collection at Manchester
Museum is not a significantly large compared to
these other institutions, this collection offers some
new research potential and is another piece of the
jigsaw illustrating the work of Dorothea Bate.

There is nothing to suggest these specimens have
been examined by researchers since their sale to
Manchester Museum in 1914. They have not been
previously published and are not included in the
catalogue of type and figured specimens (Jackson,
1952). The specimens have been overlooked for
over 100 years. Their association with the
pioneering female scientist, Dorethea Bate means
they are of historical, if not scientific, significance.
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Element Number of bones Accession number
L.10465.1, L.10465.2, L.10465.3, L.10465.4,
Skull and fragments 8 L.10465.19, L.10465.20, L.10465.21,
L.10465.23
Horn-cores 4 L.10465.5, L.10465.6, L.10465.7, L.10465.8
Left jaw I L.10465.9
Right jaw 4 t:g:zz:g, L.10465.11, L.10465.12,
Thoratic vertebrae 18 L.10465.14, L.10465.15
Lumbar vertebra 3 L.10465.16, L.10465.17, L.10465.18
Incisors 6 L.10465.22
Molars I L.10465.22
Metacarpals 6 L.10465.24, L.10465.25, L.10465.26,
L.10465.28, L.10465.33, L.10465.34
Right femur | L.10465.38
Proximal right femur 3 L.10465.27, L.10465.35, L.10465.38
Proximal femur | L.10465.44
Distal left femur | L.10465.36
Left radius-ulna | L.10465.39
Distal right radius-ulna I L.10465.45
Right ulna 2 L.10465.40, L.10465.41
Left ulna 2 L.10465.42, L.10465.29
Proximal right radius and ulna I L.10465.55
Proximal right radius | L.10465.30
Left humerus I L.10465.31
Distal left humerus I L.10465.43
Right humerus | L.10465.37
Distal phalanx s L.10465.56, L.10465.57, L.10465.58,
L.10465.59, L.10465.60
Tarsal 16 L.10465.46
Rib | L.10465.61
Sacrum 3 L.10465.48, L.10465.49, L.30465.50
Scapula 4 L.10465.51, L.10465.52, L.10465.53,
L.10465.54
Bone fragments I L.10465.47

Table I: The complete list of skeletal elements of Myotragus balearicus held at Manchester Museum.




This collection has a lot of untapped potential for
use in education and display for students and for
visitors. Connecting real objects with people in
new ways is a powerful way to tell stories and give
an insight into the passions of their collectors. The
bones have recently been used in teaching
undergraduate biology students about dwarfism in
island species, prior to their fieldwork in Mallorca.
These specimens open the door to illustrate a
range of different topics, including: the history of
science, female palaeontologists, island evolution
and extinction. The Natural History Museum,
London, which holds the type material for M.
balearicus, is currently the only museum to display
this genus in the UK, and this rediscovered
collection offers many possibilities of reaching
numerous new audiences.

Acknowledgements

The authors would like to thank Dean Lomax and Ross Barnett
for providing examples of ‘rediscovered’ collections within
museums, and Roula Pappa, Curator of Pleistocene Mammals, at
the Natural History Museum, London. Thank you to the
reviewers who provided constructive comments to improve
this paper.

References

Andrews, C. W. |915. A description of the skull and
skeleton of a peculiarly modified rupicaprine
antelope (Myotragus balearicus Bate), with a notice of
a new variety Myotragus balearicus var. major.
Philosophical Transactions of the Royal Society of London
B. 206. pp.281— 305.

Bate, D. M. A. 1903. Preliminary note on the discovery
of a pigmy elephant in the Pleistocene of Cyprus.
Proceedings of the Royal Society of London. 71. pp.498-
500.

Bate, D. M. A. 1907. On elephant remains from Crete,
with description of Elephas creticus, sp. n. Proceedings
of the Royal Society B: Biological Sciences. pp.3193.

Bate, D. M. A. 1909. Preliminary Note on a New
Artiodactyla from Majorca, Myotragus balearicus, gen.
et sp. nov. Geological Magazine. 6 (9). pp.385-388.

Bate, D. M. A. 1914. On the Pleistocene Ossiferous
Deposits of the Balearic Islands. Geological Magazine.
1 (8). pp.337-345.

Bover, P., Fornds, J. J., and Alcover, J. A. 2005. Carpal
bones, carpal fusions and footprints of Myotragus:
clues for locomotion and behaviour. In Alcover, ].A.
and Bover, P. (Eds). Proceedings of the International
Symposium Insular Vertebrate Evolution: the
Palaeontological Approach. Monograpfies de la
Societat d’Historia Natural de les Balears. 12. pp.59-72.

Bover, P., Quintana, . and Alcover, J.A. 2010. A new
species of Myotragus Bate, 1909 (Artiodactyla,
Caprinae) from the Early Pliocene of Mallorca
(Balearic Islands, western Mediterranean). Geological
Magazine. 147 (6). pp871-885.

Bover, P., Rofes, J., Bailon, S., Agusti, J.,Cuenca-Bescos,
G, Torres, E., and Alcover, J. A. 2014. The Late
Miocene/Early Pliocene vertebrate fauna from
Mallorca (Balearic Islands, Western Mediterranean):
an update. Integrative Zoology. 9. pp.183-196.

Freedman, |, and Gelsthorpe, D. 202 1. JoNSC. 8. pp.66-72.

Bover, P., and Alcover, J. A.1999. Physical characteristics
of neonate Myotragus balearicus Bate 1909. In
Reumer, |. W. F. and de Vols, J. (Eds), Elephants have
a snorkel! Papers in honour of Y Sondaar. Denisea. 7.
pp-33-35.

Bover, P., and Alcover, J. A. 2003. Understanding Late
Quaternary Extinctions: the case of Myotragus
balearicus (Bate 1909). Journal of Biogeography. 30. pp.
771-781.

Bover, P., and Ramis, D. 2005. Requiem for Myotragus
balearicus domestication. In Alcover, J. A., and Bover,
P. (Eds). Proceedings of the International Symposium:
‘Insular vertebrate evolution: the palaeontological
approach.” Monographies de la Societat d’Historia de les
Balears. 12. pp.73-84.

Bover, P, Valenzuela, A,, Torres, E., Cooper, A,, Pons, J.,
and Alcover, J. A. 2016. Closing the gap: New data
on the last documented Myotragus and the first
human evidence on Mallorca (Balearic Islands, West-
ern Mediterranean Sea). The Holocene. 26(11).
pp.1-5.

Brown, P., Sutikna, T., Morwood, M. ., Soejono, R. P.,
Jatmiko, E., Wayhu, S., and Rokus, A. D. 2004. A
new small-bodied hominin from the Late Pleistocene
of Flores, Indonesia. Nature. 431(7012). pp.1055-
1061.

Buttler, 1994. Damage to sub-fossil bone. In Child, R. E.
(Ed) 1994. Conservation of Geological Collections.
Archetype Publications. pp.9-13.

Clauzon, G, Sug, J. P, Goutier, F., Boger, F., and Loutre,
M. F. 1996. Alternative interpretation of the
Messinian salinity crisis: controversy resolved.
Geology. 24. pp.363-366.

Diedrich, C. G. 2008. The holotypes of the upper
Pleistocene Crocuta crocuta spelaea (Goldfus, 1823:
Hyaenidae) and Panthera leo spelaea (Goldfuss, 1810:
Felidae) of the Zoolithen Cave hyena den (South
Germany) and their palaeo-ecological interpretation.
Zoological Journal of the Linnean Society. 154. pp.822-
831.

Diedrich, C. G. 2009. The rediscovered cave bear Ursus
spelaeus Rosenmiiller 1794 holotype of the
Zoolithen Cave (Germany) from the historic
Rosenmdiller collection. Slovensky Kras Acta
Carsologica Slovaca. 47(1). pp.25-32.

Evans, A. 1925. The Early Nilotic, Libyan and Egyptian
relations with Minoan Crete. The Journal of the Royal

Anthropological Institute of Great Britain and Ireland. 55.

pp.199-228.

Foster, J. B. 1964. The evolution of mammals on islands.
Nature. 202(4929). pp.234-235.

Herridge, V. L., and Lister, A. M. 2012. Extreme insular
dwarfisms evolved in a mammoth. Proceedings of the
Royal Society B: Biological Sciences. 279(4929). pp.234
-235.

Jackson, ). W. 1952 Catalogue of Types and Figured
specimens in the Geological Department of
Manchester Museum. Manchester Museum Publication
No. 6.

Jalut, G., Esteban, A, Bonnet, L., Gauquelin, T., and
Fontiugne, M. 2000. Holocene climatic changes in
the Western Mediterranean, from south-east France
to south-east Spain. Paleogeography, Paleoclimatology,
Paleoecology. 160. pp.225-290.

71



Freedman, J., and Gelsthorpe, D. 202 1. JoNSC. 8. pp.66-72.

Jordana, X,, and Kohler, M. 201 I. Enamel microstructure
in the fossil bovid Myotragus balearicus (Majorca,
Spain): Implications for life-history evolution of dwarf
mammals in insular ecosystems. Palaeogeography
Palaeoclimagology Palaeoecology. 300. pp.56-66.

Jordana, X., Marin-Moratalla, N., Moncunill-Solé, B.,
Alcover, J. A, and Kohler, M. 201 3. First fossil
evidence for the advancement of replacement teeth
coupled with life history evolution along and
anagenetic mammalian lineage. PLos ONE. 8(7).
E70743. https://doi.org/10.1371/
journal.pone.0070743

Lalueza-Fox, C., Shapiro, B., Bover, P., Alcover, |, A,
and Bertranpetit, J. 2002. Molecular phylogeny and
evolution of the extinct bovid, Myotragus balearicus.
Molecular Phylogenics and Evolution. 25. pp.501-510.

Larkin, N. R. and Lomax, D. R. 2015. An unexpected
journey: the fall and rise of Ichthyosaurus anningae,
from fossil to plaster cast to holotype. The Geological
Curator. 10(3). pp.107-119.

Lomax, D. R., and Massare, J. A. 2015. A new species of
Ichthyosaurus from the Lower Jurassic of West
Dorset, England. Journal of Vertebrate Paleontology. 35
(2). DOI: 10.1080/02724634.2014.903260

Lomax, D. R. 2016. A new leptonectid ichthyosaur from
the Lower Jurassic (Hettangian) of Nottinghamshire,
England, UK, and the taxonomic usefulness of the
ichthyosaurian coracoid. Journal of Systematic
Palaeontology. 15(5). pp.387-401.

Lomax, D. R., and Massare, J. A. 2016. Two new species
of Ichthyosaurus from the Lowermost Jurassic
(Hettangian) of Somerset, England. Papers in
Palaeontology. pp.1-20.

Lomax, D. R., Evans, M., and Carpenter, S. 2017. An
ichthyosaur from the UK Triassic-Jurassic boundary:
A second specimen of the leptonectid ichthyosaur
Wabhlisaurus massarae Lomax 2016. Geological Journal.
pp-1-8.

Lomax, D. R., Massare, J. A,, and Rashmiben, T. M. 2017.
The taxonomic utility of forefin morphology in
Lower Jurassic ichthyosaurs: Protoichthyosaurus and
Ichthyosaurus. Journal of Vertebrate Paleontology. 37(5).
DOI: 10.1080/02724634.2017.1361433

Lomax, D. R., and Massare, J. A. 2018. A second
specimen of Protoichthyosaurus applebyi (Reptilia:
Ichthyosauria) and additional information on the
Genus and species. Paludicola. 11(4). pp.164-178.

Lull, V., Micéd, R., Rihuete, C., and Risch, R. 1999. La Cova
des Carritx y la Cova des Mussol. Ideologia y Sociedad en
la prehistoria de Menorca. Edit. Consell Insular de
Menorca, Ajuntament de Ciutadella, Fundacié Rubio
Turdri Andromaco, Barcellona.

Manzi, V., Gennari, R., Hilgen, F., Krijgsman, W., Lugli, S.,
Roveri, M., and Sierro, F. J. 2013. Age refinement of
the Messinian salinity crisis onset in the Mediterranean.
Terra Nova. 25. Pp. 315-327.

Mas, G, et al,, 2018. Terrestrial colonisation of the
Balearic Islands: new evidence for the Mediterranean
sea-level drawdown during the Messinian Salinity
Cirisis. Geology. 46. pp.527-530.

Massare, J. A, and Lomax, D. R. 2013. An Ichthyosaurus
breviceps collected by Mary Anning: new information
on the species. Geological Magazine. 151(1).
pp-21-28.

72

Pérez-Obiol,R,, YII, E. I., Pantaleén-Cano, J., and Roure,
J. M. 2000. Evaluacién de los impactors antroépicos y
los cambios climaticos en el paisaje vegetal de las

Islas Baleares durante los Gltimos 800 anos. Colonizacion
humana en ambientes insulares. Interacciéncon el medio
y adaptacion cultural. (Eds Guerrero, V. M., and
Gornés, S.). pp.77-98. Universitat de les llles Balears,
Palm de Mallorca.

Pérez-Obiol,R,, YII, E. I., Pantaleén-Cano, J., and Roure,
J. M. 2001. Cancis en El paisatge vegetal de les llles
Balears Durant el final del Quaternari. Monogrdfies de
la Societat d’Historia Natural de les Balears. 9. Pp.69-
89.

Quintana, J. 1998. Approximacion a los yacimeientos de
vertebrados del Mio-Pleistoceno de la isla de
Menorca. Boll. Soc. His. Balears. 41. pp. 101-117.

Ramis, D., and Alcover, J. A. 2001. Revisiting the earliest
human presence in Mallorca, VWestern Mediterranean.
Proceedings of the Prehistoric Society. 65. pp.261-269.

Ramis, D., ad Bover, P. 2001. A review of the evidence
for the domestication of Myotragus balearicus Bate
1909 (Artiodactyla, Capinae) in the Balearic Islands.
Journal of Archaeological Science. 28(3). pp.265-282.

Shindler, 2004. Bate, Dorothea Minola Alice. Oxford
Dictionary of National Biography. doi: https://
doi.org/10.1093/ref:odnb/67163

Shindler, K. 2005. ‘Discovering Dorothea: the life of the
pioneering fossil hunter Dorothea Bate.” Harper Collins
Publishers.

Spoor, C. F. 1988a. The limb bones of Myotragus balearicus
Bate, 1909. Palaeontology. Proceedings B. 91(3).
pp.295-309.

Spoor, C. F. 1988b. The body proportions in Myotragus
balearicus Bate, 1909. Palaeontology. Proceedings B.
91(3). pp.285-293.

van der Geer, A, Lyras, G., and de Vos, J. 2010. Evolution
of Island Mammals: Adaptation and Extinction of
Placental Mammals on Islands. Wiley-Blackwell.

Waldren, W. H. 1999. Indications of possible sexual
dimorphism in the horn cores and certain cranial
bone components of the insular, endemic ruminant
Myotragus balearicus. In Reumer, J. W. F,, and De
Vos, |. (Eds). Elephants have a snorkel! Papers in
honour of Paul Y. Sondaar. Denisea. 7. pp.383-400.

Woodward., A. 1924. Dr. C. W. Andrews,

F.R.S. Nature 113, pp. 827-828.


https://doi.org/10.1080/02724634.2014.903260
https://doi.org/10.1080/02724634.2017.1361433
https://doi.org/10.1093/ref:odnb/67163
https://doi.org/10.1093/ref:odnb/67163



