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Palaeogeography oof CCrete

Crete, the largest island of Greece, is mainly known for its Pleistocene endemic
taxa, amongst which are dwarf deer, dwarf proboscideans, dwarf hippopotamuses
and large mice. However, Crete was not always an island. Up to the Vallesian age
of the Late Miocene, Crete was connected to the mainland. This is evidenced by
fossil remains of mainland faunas (van der Made, 1996; Athanassiou, 2004;
Poulakakis et al., 2005; see figure 1). Gradually, Crete became fragmented into
small pieces during the late Late Miocene and Early Pliocene. The region became
largely submerged towards the end of Pliocene Period, during what is known as
the Pliocene transgression (Dermitzakis and Sondaar, 1978). As a result, marine
deposits and late Tortonian (8–7 million years ago) foraminifera beds overlie the
remains of the Miocene faunas. Crete was divided into at least four islands during
the Pliocene; the remainder of the former land area was transformed into a shal-
low sea with shoals, as reported by Sondaar and Dermitzakis (1982). No fossils of
terrestrial mammals were found from this period. Later, the region emerged again,
and finally, at the end of the Pliocene or in the Early Pleistocene, Crete was formed
in its present configuration, and could be colonized only by overseas sweepstake

dispersal.
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PART 11: VVERTEBRATE PPALAEONTOLOGY OOF CCRETE

Figure 11. Localities with terrestrial fossil vertebrates in Crete. The pre-Pleistocene locali-
ties are indicated with letters. The Pleistocene localities are indicated with numbers. The
first five pre-Pleistocene localities (A-E) have been reviewed by van der Made (1996). The
material from the sixth locality (F) has been studied by Athanassiou (2004) and from the
seventh (G) by Poulakakis et al. (2005). 
Pre-Pleistocene localities: (A) Kastellios Hill, (B) Melambes, (C) Plakia, (D) Petras, (E)
Vrysses, (F) Maronia, (G) Gela.
Pleistocene localities: (1) Tripiti Cave, (2) Stavros Cave, (3) Agios Georgios Cave, (4)
Avlaki, (5) Cape Meleka, (6) Chania/Souda cave deposit, (7) Liko Caves, (8) Gerani Caves,
(9) Bate Cave, (10) Zourida Cave, (11) Mavromouri Caves, (12) Simonelli Cave, (13)
Koumpes Cave, (14) Panagia Caves, (15) Rethymnon fissure, (16) Mpali Caves, (17) Kalo
Choraphi Cave, (18) Milatos Caves, (19) Katharo basin, (20) Karoumpes, (21) Kato Zakro,
(22) Siteia I. In total there more than 90 sites with Pleistocene mammals on Crete
(Iliopoulos et al., 2010).
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Figure 22. Stratigraphic scheme, showing the land mammal faunal succession of Crete.
Characteristic elements of the successive faunal units are shown to the right. The scheme
of the Pleistocene mammals is based on de Vos (1996) with the modifications noted by
van der Geer et al. (2010). The scheme for the pre- Pleistocene mammals is based on an
overview by van der Made (1996) with the addition of the new findings reported by
Athanassiou (2004) and Poulakakis et al. (2005).



Faunal uunits

The mmainland ffauna oof MMiddle aand LLate MMiocene

The Miocene faunas of Crete have a clearly continental aspect.  There are seven
pre-Pleistocene localities in Crete (see figure 1). Most of them can be directly cor-
related with marine sediments, which makes them ideal for stratigraphy. 

The most important Miocene locality is Kastellios hill. It is a section exposed at the
slope of a hill, 1 km north of the village Kastelliana. The section is formed by a suc-
cession of continental and marine sediments.  The vertebrate fauna consists main-
ly of micromammals (see figure 3). The age, as indicated by foraminifera, is Early
Tortonian, while the age of the mammals is Late Vallesian (de Bruijn et al., 1971).
Sen et al. (1986) studied the magnetostratigraphy of the section and identified it
as part of Chron 5 r of the geomagnetic time scale. According to them, the section
is younger than 11.47 My and older than 10.30 My. 
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Figure 33. The lower jaw of Deinotherium giganteum from Gela (close to Agia Fotia,
eastern Crete). The University of Crete continued to systematically excavate the area
and collected several postcranial elements of this individual (Iliopoulos et al., in press;
Fassoulas and Iliopoulos, in press)  (photograph courtesy George Iliopoulos).



An analysis of pollen collected from Kastellios hill shows that the region was forest-
ed in the Upper Miocene (Sen et al., 1986). Forested areas are also indicated by
the presence of Deinotherium, whose feeding adaptation implies a forested envi-
ronment. According to Athanassiou (2004), the skeleton of Deinotherium gigan-
teum exhibits certain cursorial adaptations, a feature that suggests a landscape
more open than that of a forest. Based on this, the same author concludes that it
is more plausible to suggest an open forest or woodland landscape for Eastern
Crete during the Late Miocene.
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Figure 44 Mammalian fossils collected from
Kastellios hill redrawn from van der Made
(1996). Fossils were collected from four levels
at the slope of the hill. Level K1 is the lowest
and K5 the highest. The fauna, which con-
tains Hipparion, is below Tortonian deposits.
This provided stratigraphic evidence that the
entrance of Hipparion in Europe took place
at the beginning of the Late Miocene  (de
Bruijn et al., 1971). 



The insular fauna of Early-eearly Middle Pleistocene

Typical elements of the fauna for this period are the Cretan rat (Kritimys), the
Cretan dwarf mammoth (Mammuthus creticus) and Creutzburg’s dwarf hippopota-
mus (Hippopotamus creutzburgi), accompanied by a tortoise (Clemmys cf. caspi-
ca) and a frog (Rana cf. ridibunda). The fauna is generally referred to as the Kritimys
zone, based upon the presence of the Cretan rat.

The Cretan rat is represented by three species, together forming a lineage from
the geologically oldest Kritimys cf. kiridus to the younger Kritimys kiridus and end-
ing with Kritimys catreus, as described by Mayhew (1996). The earliest species,
restricted to Siteia, is the smallest, but already larger than a brown rat (Rattus
norvegicus). The different Kritimys species are not found together. It has been sug-
gested that the earliest Kritimys is an immigrant from Rhodes, via Kassos and
Karpathos, based on a similar finding (Kritimys aff. kiridus) in the Damatria
Formation on Rhodes, as reported by Mayhew (1977). The oldest form had rela-
tively low-crowned teeth with a relatively simple cusp morphology.

The earliest finding of the dwarf hippopotamus is at Siteia, the earliest Pleistocene
locality. Here also the earliest form of the Cretan rat is found. In younger localities,
the dwarf hippopotamus is found together with the intermediate form of the
Cretan rat, but never with the largest form, and neither with Mus, as observed by
Spaan (1996). The most famous dwarf hippopotamus locality is the Katharo basin.
This basin is at a height of 1100 m above the sea, which is not exactly a place where
one would expect to find hippopotamuses. The other sites with hippopotamus
bones are all collapsed coastal caves in which the fossils are found in situ in the
limestone. The amount of fossils from these caves is very small, and the material is
often badly preserved, with the exception of Kato Zakros on the east coast.
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Figure 5. A small block
with fossils of Kritimys
(from van der Geer et
al., 2009). 
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Box 1: Simplified evolutionary history of an hypothetical island.

Insular faunas are disturbed in relation to changes in distance to the mainland, area
of the island and climate, mainly through extinctions and new arrivals.  This figure
presents a simplified evolutionary history of an hypothetical island. In stage I the
island is still part of the mainland. The fauna is balanced and of mainland character.
In stage II the island is formed. The fauna of the newly formed island is at the
beginning a subset of the continental fauna of stage I. However, soon the fauna
melts down and only a few (if any) mammalian species survive. In stage III, new 



The Cretan dwarf hippopotamus is smaller than the one from Malta, but larger
than the one from Cyprus. The most likely ancestor of the Cretan dwarf hip-
popotamus is Hippopotamus antiquus. This species – described as H. major by
Cuvier because of its large size – lived in Europe during the Early and early Middle
Pleistocene and was replaced by H. amphibius (= H. incognitus) in the late Middle
and Late Pleistocene, perhaps with a small overlap in time.

The only site with dwarf mammoth remains is Akrotiri Melekas 1, or Cape Melekas
(= Cape Kiamou), discovered by Dorothea Bate in 1905. In 1973, Sondaar found
here a lower molar with an attached Kritimys kiridus jaw (figure 5.6; reported in Mol
et al., 1996), which indicates that the dwarf mammoth was already present at the
beginning of this period. The deposits here are somewhat younger in age than
those of Siteia, based upon the evolutionary stage of Kritimys.
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Box 1 (cont.)
mammalian species of mainland origin colonise the island. In stage IV the island is
inhabited by endemic species. Meanwhile more colonisers arrive from the mainland.
In stage V the successful establishment of new colonisers to the island, as well as
other factors, such as the reduction of the island size or its habitats, leads to extinc-
tion of many insular species. In stage VI, the arrival of humans and the subsequent
habitat alternation and introduction of alien species, eventually leads to the extinction
of the majority (if not all) of the native mammalian species. The sequence of these
stages does not need to be a straightforward line. For example, the extinction of
insular species of stage V increases the chance of successful colonisation by mainland
species and thus stages II and III may be repeated. Also the island may, at a particular
time, reconnect to the mainland and thus start again from stage I (from van der Geer
et al., 2010).

Figure 6. Mandible fragment with m3 and m2 of the Cretan dwarf hippopotamus
(Hippopotamus creutzburgi), occlusal view. Katharo. Scale bar 5 cm  (from van der Geer
et al., 2010).





than the common house mouse (Mus musculus). The two species belong to a sin-
gle lineage. As in the case of the Cretan mouse of the previous biozone, a long-
term trend for increasing size is attested. The Cretan white-toothed shrew man-
aged to survive on Crete till the present day. The fossil and the living Crocidura
zimmermanni are the same species as shown by Jelle Reumer (1986). Apart from
this species, two more shrews live today on Crete.

The white-toothed shrew Crocidura suaveolens caneae was introduced around
3700–3550 years ago and the red-toothed shrew Suncus etruscus is found in sites
dated to as early as 3370– 3200 years ago. There is no genetic relation between
the Cretan shrew and the later introduced white-toothed shrew, according to
Vogel (1980), nor between the Cretan shrew and the other living European
species. Most likely, the Cretan shrew is related to an Early or Middle Pleistocene
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Figure 8. Reconstruction of the various species of the Cretan deer and metatarsals of
the different size groups (from van der Geer et al., 2010).



species, for example Crocidura kornfeldi. Unfortunately, the Cretan shrew lives
today only in two elevated regions of Crete. It is a unique relict species, being the
only survivor of a once existing completely different world of endemic species,
and deserves therefore active conservation.

Most literature of the previous century dealing with the elephants of the late
Middle and Late Pleistocene of Crete mentions either two separate species  –E.
antiquus of mainland proportions and E. creutzburgi, which is a little smaller – or
just one, E. cf. antiquus. To this a slightly larger species, Elephas chaniensis, was
added in 2000 by Symeonidis and his colleagues. It is about 20% smaller than the
mainland form, and overlaps in size with creutzburgi. The average body mass of
the Cretan elephant(s) has been estimated at 3200 kg by Burness et al. (2001). 

The earliest find of the Cretan deer is in Charoumbes 2 (not dated); the youngest
is Simonelli Cave I (about 21,500 years ago). The Cretan deer is represented by no
less than eight different morphotypes, ranging from dwarf size with withers height
of about 0.40 m for the smallest species, to very large with withers height of about
1.65 m for the largest species. De Vos (1996) and de Vos and van der Geer (2002)
explain this phenomenon as sympatric speciation followed by an adaptive radia-
tion to occupy all possible empty niches ranging from dense forest to jagged
rocks. The coexistence of various environments has been confirmed by studies on
the rich fossil avifauna by Weesie (1988). The avifauna consists of, among others,
an endemic long-legged walking owl (Athena cretensis), which is most abundant,
and an endemic very large golden eagle (Aquila chrysaetos simurgh), next to con-
tinental birds.
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Figure 99. Skeleton and reconstruction of a small-sized Candiacervus species (from van
der Geer et al., 2009)



The most typical Cretan deer are the two smallest species (figure 9). They have
not only relatively and absolutely short limbs, but also long and simplified antlers.
These species occupied a niche close to that of the wild goat of Crete today: bar-
ren rocks with thorny bushes, as shown by features of their osteology and goat-
like body proportions. Fossils of males and females of the smallest sizes are found
in the ratio 1:1, indicating a gregarious species with mixed herds. A further tapho-
nomic peculiarity is that all ontogenetic ages are represented, from very young to
very old.

The massivity of the limbs of the smaller sizes of the Cretan deer led Falconer and
Bate to assume that the fossils belonged to goats or antelopes. Goats, however,
made their first appearance on Crete with the colonization by human settlers, and
are unknown from the fossil record. The roebuck that Falconer identified from
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Box 2: The island rule

Body-mass trends for populations of insular mammals. Si = relative mass of insu-
lar forms expressed as a proportion of body mass of their mainland relative.

On islands small vertebrates tend to increase in body mass whereas large
vertebrates tend to decrease in body mass. This trend is particularly evi-
dent in the fossil record, which provides some of the best examples: some
insular elephant species were almost 100 times smaller than their mainland
ancestors and some micromammals were over five times larger. The trend
is so common in island species, that it has been dubbed the island rule.
Lomolino (2005) suggested that the major factor behind these body-mass
changes is the shift towards an optimal body mass for a particular design
and ecological resource exploitation strategy.



Tripiti cave is probably based on the small-sized deer teeth or antler fragments. He
could not combine the deer cranial remains with the ‘bovid’ postcranials because
the existence of insular deer with robust limbs was still unknown to science. The
only insular dwarfs that Falconer was aware of were the elephants and hippopota-
muses from Sicily and Malta.

The largest species are equally bizarre. They developed extremely thin and elon-
gated metapodials and do not resemble any known mainland form. Their limbs
were even longer than those of the giant deer Megaloceros giganteus. Probably
the larger forms were typically browsers, based on the molars which show more
ridges. Both the small and the large forms deviated so much from mainland deer
that it is impossible to indicate with certainty their ancestors. The most likely can-
didates are the giant deer from the Megaloceros verticornis group.

The Cretan otter is the only carnivore known from the Pleistocene of Crete; the
other fossil carnivores (beech marten and badger) are of a Holocene age. Its only
remains consist of a nearly complete skeleton found in the deer layer. Later, a left
mandible, two left first molars and a left femur were added to this species, as
reported by Willemsen (1996). The Cretan otter was less aquatic than both the
common otter (Lutra lutra) and the smooth-coated otter Lutrogale perspicillata)
and comparable in this aspect to the African clawless otter (Aonyx capensis). This
is explained as a secondary development as the result of adaptation to the differ-
ent conditions on Crete. Its diet consisted mainly of fish, with crustaceans as an
important addition and possibly also small land vertebrates such as mice. The
most likely ancestor is, according to Willemsen (1992), Lutrogale perspicillata. At
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Figure 10. The fossil site Gerani Cave. Most of the Pleistocene fossil sites of Crete are
in caves , collapsed caves or fissure fillings (from van der Geer et al., 2009)
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Figure 111. Carapax of the endemic Cretan tortoise (Testudo marginata creten-
sis).

Figure 112. Skull and lower jaw of the Cretan otter (Lutrogale cretensis). Scale
bar 5 cm (from van der Geer et al. 2010)



present this species is restricted to Asia, but it is thought to have had a much
wider distribution – including Asia Minor or even Greece – in the past. Fossils of
Lutrogale, however, are very rare and the only fossils species known so far are two
Javanese species and the Cretan species. No fossils are known from the extant
species, so conclusions about its Pleistocene distribution are based on very weak
evidence. The main reason to attribute the Cretan otter to Lutrogale is found in
peculiarities of the dentition and the thoracic vertebra. 

The faunal turnover between this period and the previous was not sudden,
because a molar and a tusk fragment of the elephant and an antler fragment of
the deer are found close to the hippopotamus remains at Katharo, as briefly
reported by Dermitzakis et al. (2007). Remains of the Cretan shrew were found
together with fossils of the last Kritimys species at Xeros, as reported by Lax
(1996). This implies that there was an overlap between the biozones to an
unknown extent. The second faunal zone of the Pleistocene Period went  extinct
just before or after the arrival of the first humans on the island. 

Problems of dating and the lack of Palaeolithic artefacts and human remains
obscure this point. In 2009, Kopaka and Matzanas reported Paleolithic tools in
situ, dating back to perhaps ca. 120–75 kyr, from the island of Gavdos, off the
south coast of Crete, a first indication that humans may have colonized Crete
before the Holocene. In 2010, Strasser and colleagues reported paleolithic tools
from Plakias (Southern Crete). In any case the fauna of the second biozone was
already completely extinct at the Aceramic Neolithic level of Knossos, and
replaced by newcomers who came together, or along, with the humans. The new
fauna included ancestors of the extant endemic species, such as the beech
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Figure 113.. The most typical element of the Late Pleistocene fauna of Crete is the small-
sized Candiacervus (=Cretan deer). In the Holocene, the deer was ecologically replaced by
the wild goat (Capra aegagrus), which arrived on the island sometime in the Holocene and
still occurs in some uninhabited parts of Crete. The logo depicts the deer and the goat of
Crete, the island itself and the official logo of EAVP. Logo design and photograph of the
skeletons George Lyras. 
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marten (Martes foina bunites) and the badger (Meles meles arcalus). The
Holocene fossils of these mustelids are intermediate between the recent endem-
ic species and their Near Eastern relatives, as pointed out by Steensma and Reese
(1996). This indicates an eastern origin of the human settlers and the accompany-
ing fauna, as suggested previously by Evans (1968).
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Katharo PPlateau

Geology oof KKatharo

The Katharo basin is a level depression on the Dhikti mountains, at 1100 meters
above the sea. According to Psarianos (1961) the basin is a polje, formed by lime-
stone at the rims and crystalline schists at the bottom. The Pleistocene sediments
of Katharo consist mainly of clays, clayey sands and angular gravels. Boekschoten
and Sondaar studied the sedimentology of the basin in 1966. According to them,
the sediments contained no limestone grains with the exception of some lime-
stone pebbles in the gravels and the strata with fossils. The same authors
explained the sediments as lacustrine deposits. Boekschoten and Sondaar also
sampled the sediments for pollen, however, they found pollen in only one sample,
which contained “some badly corroded pollen grains of Pinus, Quercus,
Liquliflorae and Gramineae”.

PART 22: FFIELD TTRIP SSTOPS

Figure 114. Profiles close to the site Digenis Anaspa in Katharo basin. The pro-
files were drawn  by Hannie de Visser in 2001.



Palaeontology oof KKatharo bbasin

The majority of the fossils found on Katharo belong to Hippopotamus creutzbur-
gi. According to Boekschoten and Sondaar (1966), who named the species, it is a
small-sized Hippopotamus with considerable anteroposterior flexibility on its foot
articulations. The later feature was explained by the authors as an adaptation to a
less-aquatic life in the rockier and mountainous terrain of Crete (see box 4).  The
body proportions of the Cretan dwarf hippopotamus differed slightly from those
of H. antiquus. The humerus was relatively long whereas the radius was relatively
short. Also the pes and manus were relatively shorter. With regard to the mor-
phology of the knee, the femur and tibia seem to have been less vertically
arranged than in the extant hippopotamus, as described by Spaan (1996). 

Absolute dates (AAR and ESR) were provided for hippopotamus  molar fragments
from Katharo, and range between 850,000 and 375,000 years ago. A 14C date on
hippopotamus bone from  the Katharo indicated a much younger age of only
about 12,500 years ago, but these were considered unreliable by Reese et al.
(1996) and are in conflict with the tooth enamel dating.

The majority of the fossils from Katharo belong to hippopotamuses. However, a
few fossils of a dwarf elephant (Poulakakis et al., 2002) and a medium-sized deer
(Dermitzakis et al. 2007) have also been discovered. The elephant fossils are a

lower third molar (Herridge, 2010) and a tusk fragment. Poulakakis et al. (2006)
gave a detailed description of the material, together with its importance for our
understanding on the faunal evolution on Crete. The deer fossils (an antler frag-
ment and some postcranials) have not yet been studied in detail. Dermitzakis et al.
(2007) attributed the specimens to a Megacerini and hypothesized a direct phylo-
genetic relationship between the Katharo deer and the Candiacervus species of
the Late Pleistocene.
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Figure 115. Reconstruction of the Cretan dwarf hippopotamus. The outline in the
background is of its mainland ancestor (from van der Geer, 2009). 
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Figure 16. Map of Katharo basin and location of the fossil sites.

Figure 17. Profile of the Pleistocene deposits in the Katharo basin. The verte-
brate fossils are found within the lower levels of the deposits. They are gray to
brown poorly-sorted terrigeneous sediments that consist of sand in a muddy
matrix,  clays and sands. 
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Box 4: Katharo basin and the change in carrier of a palaeontologist

The Dutch palaeontologist Paul Yves  Sondaar (1934-2003) wrote many
unpublished autobiographic anecdotes. In one of them he described his
very first discovery of fossils of insular mammals, being a tibia and an
astragal from the dwarf hippo of Crete. This discovery had a big impact
on him, as from that moment on, he switched his scientific focus from
horses to insular mammals.

He wrote (in translation):

“It was more a professional routine than real interest which played a role,
when I compared the two bones from the hind foot [of the Cretan dwarf
hippo] with those of an extant hippo. They were much smaller, but what
arose my interest most was that they had a different shape. It was pure
coincidence that I found just two bones from the ankle joint that fitted
each other perfectly well. It appeared to me that the ankle joint of the
dwarf hippo had been much more mobile than that of its large continen-
tal ancestor. They could walk much better and more tiptoed. Very differ-
ent from all hippos from the past and present, in fact more like a goat.
After having made the walk to the mountain of Katharo myself, I thought,
of course, a normal hippo would never have made it. No degeneration
but adaptation to the landscape of Crete! Besides, land bridges are also
geologically unlikely, and offer no explanation for why only elephants,
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Box 44 ((cont)

hippopotamuses and deer crossed them. The very same animals, elephants,
hippos and deer, happen to be good swimmers, and because of their
digestion system where gasses develop, they are at the same time good
floaters. The trunk of an elephant is comparable to a snorkel. Predators do
swim, but hardly ever in herds, besides, their buoyancy is very poor. Deer,
elephants and hippos came to the uninhabited islands and evolved. The
evolutionary changes are to be considered adaptations to a predator-free
island environment, where it turned out that being small was advantageous.
Deer developed short legs in time; being fast was not important, in contrast
to increased stability in the mountains. Short legs as the first gear in a
jeep..”.

Figure 118.. Astragals of mainland hippopotamus (left) compared with an astragal of

Hippopotamus creutzburgi (right) . Scale bar 5 cm (from van der Geer et al 2010).

Figure 119. Occlusal view of a lower third molar of Elephas antiquus
creutzburgi found on Katharo (from Poulakakis et al., 2002).



Box 55: CChronology oof tthe ppalaeontological rresearch oon KKatharo

The French geologist F lix Victor Raulin visited Crete in 1869. During his stay,
Raulin received some hippopotamus fossils from the people of Kritsa village at
the foot of the Dikti Mountains. They had been found at Katharo. He forwarded
the fossils to the French anatomist and zoologist Henri Marie Ducrotay de
Blainville, who ascribed them in 1847 to Hippopotamus amphibius, the extant
hippopotamus. Two years before, Richard Owen had mentioned fossil teeth of
Hippopotamus medius from the same Katharo basin. They had been given by
Mr Ittas from Heraklion to Captain Graves, who in turn gave them to Owen. The
species name medius had been applied by the French naturalist Anselme
Ga tan Desmarest in 1822 to remains of what he and his teacher Georges Cuvier
had considered a fossil medium sized hippopotamus (‘moyen Hippopotame fos-
sile’) from Saint- Michel-en-Chasine, western France. In reality, the remains
belonged to the Miocene sea cow Metaxytherium medium. Owen simply
applied the same name to the Cretan species, based upon the illustration of a
left lower jaw by Cuvier in 1804. 

In 1865 the British navy officer Thomas Abel Spratt explored Crete, after his suc-
cessful excavations on Malta a few years before. One of his motives was to
explore the Katharo basin, the locality of dwarf hippopotamuses. He applied the
name Hippopotamus minor to the Katharo fossils, using the name Desmarest
had given in 1822 to the dwarf hippopotamus which Cuvier had illustrated in
1804 as ‘hippopotame petit’; neither Cuvier, Desmarest nor Spratt knew that the
fossils on which the drawing was based originated from Cyprus.

In 1904, the British palaeontologist Dorothea Bate  went to Crete to relocate the
deposits described by Spratt and Raulin in order to find fossils of dwarf ele-
phants and dwarf hippopotamuses. The trip was not easy, travelling by foot and
on horseback in cold and windy weather and sleeping in flea-infested rooms.
Against official regulations, she managed to ship a lot of material back to
London. Her account of the travels was published in 1905. 

The Cretan dwarf hippopotamus had to wait for its own specific name until 1966
when Bert Boekschoten and Paul Sondaar named it Hippopotamus creutzburgi,
based on material from the Katharo collected by Bate 60 years earlier, together
with some new material. Before 1966, the hippopotamus had been given the
names of  the Sicilian, Maltese and Cypriot dwarf hippopotamuses, respectively
H. pentlandi, H. melitensis and H. minor or minutus.

Since then, several scientists visited Katharo and collected fossils of hippopota-
muses. So far the most extensive collection has been done by Paris Pavlakis and
Michael Dermitzakis of the Univ. of Athens (Dermitzakis et al., 2005). 

Hippos however, is not the only taxon known from Katharo. Nikos Poulakakis and
his colleagues described a molar of the Cretan dwarf elephant (E. creutzburgi).
Although just a molar, this is a rather important finding, since it provided strati-
graphic evidence that elephants were present in Crete already since the middle
Pleistocene.
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Figure 20. Although there are several sites with fossil hippos on the Katharo, the most
important one is at Digenis Anaspa. The site was discovered by Giannis Siganos and
was  excavated for three seasons by Paris Pavlakis and Michael Dermitzakis of the
University of Athens (Dermitzakis et al., 2005). In this site, the remains of several hip-
popotamus individuals were discovered.



Prassas ssection

Prassas section is located 6 km east of Heraklion. This locality is known for its marine
fish fauna. The site has been dated between 2.6-2.1 Ma (Late Pliocene). According to
Gaudant et al. (1994) the majority of the fossils (53,7%) are Spratelloides gracilis.
Other fishes collected from this section are Boops, Blennius, Bregmaceros and an
undetermined Percoid. These are all fishes that inhabited the neritic zone. Therefore
during the Late Pliocene the region was a shallow sea near the sea-shore (Gaudant
et al., 1994).
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Figure 221. Pliocene fishes from Prassas cross section: (1) Spratelloides gracilis,
(2) Bregmaceros albyi, (3) Blennius cf. pavo (from Gaudant et al., 1994).
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