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PALEOECOLOGICAL FACTORS THAT CONTROLLED THE
SURVIVAL AND ADAPTATION OF THE PLEISTOCENE MAN ON THE
MEDITERRANEAN ISLANDS*

by
P.Y.SONDAAR', M.D. DERMITZAKIS?, H. DRINIA® & J. DE VOS®

I. INTRODUCTION

Man colonized islands relatively recently, in the Neolithic period. However, in some
cases migration of hominids across sea barriers must have occurred much earlier.
Colonization of islands has been well-investigated (AZZAROLI, 1979, 1981, DIAMOND,
1987b, GOTELLI & GRAVES, 1990, GUENTHER, 1988, HIGGS, 1981, HOREGGER, 1966,
HOOIJER, 1967a, b, KEEGAN & DIAMOND, 1987, KUsSS, 1973, 1975, MCARTHUR &
WILSON, 1967, SIMBERLOFF, 1974, STRID, 1971).

An island’s rate of colonization varies according to its size, its proximity to other land,
upon climatic conditions, temperature and currents of the surrounding sea, on the
biological, edaphological and geological resources of the island, and on the capacities and
needs of plants and animals, including humans to exploit these resources. If an essential
resource is overexploited, colonizers will have to adapt to the new conditions or else
disappear.

Palaeoecological conditions on islands led to the development of faunas with dwarfed
species, showing a low gear locomotion due to lack of large carnivores (LEINDERS &
SONDAAR, 1974). Dwarfs of large mammals, such as elephant, deer and Hippopotamus
are often present. Their presence in the monotonous endemic island faunas can be
explained by the good swimming capacity of their mainland ancestors.

This pattern is also found on islands outside the Mediterranean, including Japan and
the Indonesian Archipelago (HOOLJER, 1975, SONDAAR, 1977, 1981, AZZAROLI, 1982).

Paleontologically, there are no reliable traces of hominids on the Mediterranean
island prior to Upper Pleistocene Homo s. sapiens. Archaeologically, there is evidence for
the presence of Homo on Sardinia in the Middle Pleistocene.

The aim of this paper is to review the mammal faunal pattern of the Mediterranean
emphasizing to the islands of Crete, Cyprus, Milos and Sardinia and to set the paleo-
ecological factors which controlled the survival of Paleolithic Man in these islands.
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II. FAUNAL PATTERN

Fossil Quaternary mammals are known from several islands of the Mediterranean and
especially from Aegean archipelago.

It is evident that in a region like the Aegean with all its islands, the composition of the
fauna depends greatly on which animal could come where and when, especially in the case
of land mammals for which a sea is mostly an insurmountable obstacle. DERMITZAKIS &
SONDAAR (1978) distinguished four possible dispersal routes:
1.~ A corridor in which faunal interchange from one region to another is possible.

2. Afilter dispersal where spread is probable for some animals but definitely improbable
for others.

3. A sweepstake where spread is impossible for most and very improbable for some
animals, but does occur accidentally.

4. The pendel route, a route which is easily crossed by some mammals but an
insurmountable barrier for others.

The faunal evolution of a region depends highly on the possible dispersal route. If
there is a corridor to the continent, the fauna will not differ essentially from other parts of
the continent, but if an island becomes populated by sweepstake dispersal, only very few
taxa will reach the island and when survival is achieved there will evolve an endemic
fauna with very few taxa (unbalanced). The other way round, if we find an endemic
unbalanced fauna, we can suppose that the animals had lived on an island and that their
ancestors had reached it by waif dispersal or sweepstake route; in other words there
existed a wide sea barrier between the mainland and this island.

The endemic mammals from islands underwent changes from the moment they
became isolated on the island, and it might be assumed that there is some correlation
between the degree of changes and the time of being on the island in a different
environment.

One major factor determining the composition of insular faunas is the presence or
absence of terrestrial carnivores. Larger carnivores are generally absent from endemic
island faunas (so-called unbalanced faunas). The explanation is of course that large
carnivores are worse swimmers than the mammals usually present in such faunas
(ruminants, elephants, hippopotamus, see SONDAAR, 1977; DERMITZAKIS & SON-
DAAR, 1978).

The islands of the Mediterranean are well known for their unbalanced endemic
Pleistocene mammalian faunal structures. It is clear that the endemic island mammals
must have had close relatives on the mainland.

Of the larger mammals we find only those with good swimming ability (elephant,
deer, Hippopotamus).

Today’s elephants are excellent swimmers. One then should not be surprised that
Upper Cenozoic elephants reached Sardinia (AMBROSETTI, 1972), Sicily (BURGIO et al.,
1988), Cyprus (BATE, 1904, SWINY, 1988), Malta, Crete, Serifos, Delos, Naxos, Tilos and
Rhodes in the Mediterranean.

Hippopotamus does not need land-bridges to reach islands. In Mediterranean they
reached Cyprus (BATE, 1904, BOEKSCHOTEN & SONDAAR, 1972, SIMMONS, 1988a, b),
Crete (BOEKSCHOTEN & SONDAAR, 1972), Malta, Sicily (BURGIO et al, 1988),
Sardinia (ESSA & KOTSAKIS, 1988) and probably most other Mediterranean islands
(Reese, 1975).

Furthermore, endurance, small size, living in and around trees made possible for
animals like mice, rats, dormice and insectivores to reach the island by drifting on wood,
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islets, etc.
On the islands the animals underwent changes that made them more adaptable to

island life. The most striking products of such seclusion are gigantic forms of formerly
small vertebrates like rodents or flightless birds, and dwarf forms of originally large
animals like elephants, hippos and cervids.

The dwarfing of large animals is readily understood. The limited territory and food
resources on an island favour a reduction in body size- the smaller the animals become
the more likely they are to survive.

Gigantism in island reptiles and rodents is probably due to the reduction of
carnivorous enemies. Islands support only small terrestrial carnivores.

A further aspect of island endemization is a reduction in birth rates. In the absence of
carnivores, population densities of herbivores are limited by trophic factors and
occasional natural disasters.

On the Mediterranean islands, dense populations of Pleistocene dwarf elephants,
hippos, cervids, bovids (Myotragus) or ochotonid like Prolagus must have had a
devastating effect on the vegetation. Hungry elephants eat just about everything
(BARNES, 1983, KORTLANDT, 1976, MULLER-DUMBOIS, 1989, OTTICHILO, 1987,
SMART et al.,, 1985), and Myotragus with its rodent-like incisors did not come in a bad
second. Grazing hippos prevent the formation of river-side forests (FRADRICH, 1968).

The fewer the species that are involved, and the more efficient their dentition, the
quicker the deforestation (ADAMS, 1975, MENSCHING, 1990). If newly arrived or
introduced herbivores do not have their numbers controlled by carnivores, woods
disappear within the lifetime of the local trees and are replaced by invading grasses and
shrubs.

The dense green woods of the Pleistocene that some botanists constructed for the
Mediterranean islands seem to be no more than wishful thinking. These woods were
doomed when the first elephant, hippo or deer appeared.

The best thing that ever happened to these woods was the arrival of man, who
devoured the unwary herbivores populating the islands. The devastated vegetation of the
islands certainly offered even less vegetable food, suitable for primates, than on the
continents.

The disappearance of insular faunas when they are brought into contact with
continental faunas is a normal phenomenon: the more competitive forms displace the
highly specialized forms from their niches.

Crete

Crete is part of an island-arc of non-volcanic origin which probably owes its formation
to the subduction of Mesozoic ocean-bottom under the Aegean part of the European
megaplate (JACOBSCHAGEN, 1986). It is unlikely that Crete was ever connected to the
mainland in the last 5 million years. It was isolated by deep canyons during the Messinian
Salinity Crisis, and the Sea between Crete and Cycladic Islands is far too deep to have
been drained during Pleistocene low sea levels.

If we take into consideration the mammal fauna from Crete, we can distinguish two
types, which can be explained by the paleogeography:

1. The Miocene fauna (VAN DER MADE, 1996) which is similar to the mainland fauna
of Eurasia. The dispersal route must have been a corridor.

2. The Pleistocene fauna (impoverished, endemic and umbalanced) arrived when Crete
was isolated (DE VOS, 1996, WILLEMSEN, 1996, REUMER, 1996) indicating that
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Crete was an island at that time and the ancestors of the Pleistocene fauna reached the

island by the sweepstake route.

It is clear that the Pleistocene fauna of Crete only contains cervids, hippos, murids,
shrews, elephants, birds and reptiles, while large carnivores, with the exception of the
otter are lacking (DERMITZAKIS & DE VOS, 1987). The cervids are by far the most
widely represented and widespread forms, while hippopotamus and elephant remains are
fewer (SONDAAR et al., 1996). The latter are present in two forms of different size. The
smaller, Elephas creticus, is older and is found in the Kritimys kiridus zone (MAYHEW,
1996). Some authors report the presence of a form, with a size comparable to that of
Elephas antiquus (LAX, 1996).

The mammals found in Crete were endemic, which means that they were restricted to
Crete itself. The endemic unbalanced fauna points to isolation of Crete during the
Pleistocene (DERMITZAKIS, 1990). According to SONDAAR & BOEKSCHOTEN (1967)
and DERMITZAKIS & SONDAAR (1978) the mammals, including the cervids, reached the
island by swimming or drifting. Pleistocene artifacts of Crete are not known, there are no
large murids that could support paleolithic Man. Further there are no indications that
Man lived together with the endemic island fauna neither indications that man tried to
domesticate the island mammals.

The extinction of the endemic cervid Candiacervus must have been caused by
Neolithic Man who took with him domestic animals. This we can deduce from the finds of
the section Gerani 2; above the main layer Ge2, in which we find only Candiacervus there
is a layer without species, but with traces of human activities. In this layer Mus minotaurus
is still present. There is no clear sedimentary break between this layer and the layer Ge2.
The extinction of Candiacervus must have taken place in the Holocene, with the arrival of
Man, about 8000 BP. The somewhat later extinction of Mus minotaurus probably was
caused by competition of Rattus and recent Mus, which accompany every human
invasion. Based on the data given above it is very unlikely that Homo sapiens colonized
Crete before 8000 BP.

The original endemic mammal faunas on Crete became extinct due to anthropogenic
factors such as hunting, attempted domestication, predation by introduced carnivores,
competition with introduced species, and habitat destruction. The extinction process on
the islands was certainly not a sudden process, but one that took several millenia. This
has several reasons. In the first place, introductions by man of other mammal species did
not happen at once. Furthermore it will have taken different lengths of time for different
species to respond to the changes in their environment.

In 1987, FACCHINI & GIUSBERTI claimed to have rests of a skull from Homo sapiens
sapiens discovered by SIMONELLI in 1893 in the island of Crete, which was dated by the
method of Protoactinium/Uranium at an age of 51.000+12.000 years. The question arise
if Crete fulfilled the requirements mentioned above and if the supposed colonization of
Crete by Man in the Pleistocene can be effected.

Cyprus

The animals reached Cyprus from the mainland by swimming; smaller animals may
have reached the island by rafting on floating vegetation or trees. Even during the
Pleistocene glaciations, when sea levels were at their lowest, Cyprus remained separated
from the nearest mainland shore, the now submerged Gulf of Alexandretta on the coast
of Turkey, by at least 30 km. Today the closest coast is 69 km away.

The reason for such animal migration is not clear, but it may have been due to over-
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population on the mainland and/or decreased availability of food sources. Over time,
these pygmy forms descended from their normal-sized mainland ancestors. The small size
of these once-large mammals gave them greater mobility in the mountainous island
environment. It also enabled them to utilize their food sources more efficiently, thus
permitting a larger population.

Exactly when such animals arrived on Cyprus is also not yet clear; geological
observations suggest it was probably some time in the later Pleistocene, between 250.000
and 100.000 years ago.

The fossil pygmy mammals were first scientifically studied by Bate over 90 years ago.
The fossils were re-examined by the Dutch scientists 20 years ago. Several new fossil sites
have been found since 1988.

Recently, much attention has been refocused on these animals because of the discove-
ry of an eroded rockshelter, known as Aetokremnos, on the coastal cliffs of the Akrotiri
RAF base in the south. Here pygmy hippos and pygmy elephants are found with bird and
snake bones, numerous marine shells and, for the first time, with manmade stone tools
and stone and shell ornaments.

Many of the bones have been burnt by man, and several crude hearths and pits have
been recognized. This site is dated by a suite of Carbon-14 dates with an average of about
8500 BC or around 10.000 years ago. This is about 2000 years earlier than man was
thought to have been present on Cyprus, during the Aceramic Neolithic period.

To date, this has been the only undisputable evidence of coexistence of Pleistocene
large mammals with man on a Mediterranean island

Milos

On Milos island the remains of a dwarf elephant were recognized as well as a molar
belonging to Equus caballus. The presence of E. caballus may be linked to the presence of
an uppermost Pliocene-Low Pleistocene landmass west of Milos and the possible
connection of the present day island to the mainland towards the west.

It is known that the opsidiane found in geological beds of the Mesolithic period in the
Frahthi cave in Argolidha province, was coming from Milos. The discovery of opsidiane
in a distance of 150 km from Milos proves not only the early navigation in Mediterranean
Sea but the existence of Man during that period as well.

PERLES (1979) mentions that opsidiane should have been found in this locality quite
earlier as the bed which is overlain by small qunatities of opsidiane has been dated by the
method of C14, 10880160 years B.C. The origin of opsidiane from Milos is certain.

The study of paleogeographic data of the islands and of the eastern coasts of
Peloponnese during the Middle-Late Pleistocene showed that the connection which
existed between Milos and Peloponnese during Late Pliocene-Early Pleistocene ceased
in the Middle Pleistocene. This means that a possible communication way of the Paleo-
lithic Man is through a discontinued island bridge either from the Laureontic peninsula
towards the islands Andros, Naxos and Milos or from Argolis towards the Falconera
landmass and Milos island (DERMITZAKIS, 1994). According to this, travellers of the
Paleolithic period had to cross the sea-corridors between the islands next to the island
bridge. In these corridors primitive rafts or primitive floating means were navigating all
the time.

We should conclude therefore that the discovery of opsidiane in Milos was accidental
and it was due to a well known kind of travelling and exploring among the islands.
Howerver, there is not any archaeological evidence for this.
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Sardinia

Sardinia was formed by plate-tectonic splitting and drift, some 30 million years ago.

The Pleistocene mammalian fauna of Sardinia is endemic and consists of only a few
taxa, indicating island conditions at the time.

The case of Sardinia is more complicated. The evolutionary trend of mammals does
not fit the evolutionary models of other islands where large carnivores are absent
(SONDAAR, 1977). In comparison to other island faunas in the Mediterranean, the
unbalanced fauna of Sardinia is exceptional. The deer is not at all small, and it does not
show a low gear locomotion. Further, the fauna contains the endemic canid Cynotherium
sardous. It is logical to project that this Pleistocene endemic dog was responsible for the
difference in the accepted normal evolutionary pattern.

Within the Pleistocene of Sardinia two faunas can be distinguished (KOTSAKIS, 1981):
1. ayounger Tyrrhenicola fauna with Megaceros cazioti, Prolagus sardus and Tyrrhenicola

henseli.

2. and an older one, the Nesogoral fauna with Nesogoral melonii, Rhagamys minor and

Prolagus figaro.

Stone artefacts of Lower Paleolithic appearance and traces of working on the bones of
fossil deer point to paleolithic human occupation. The stratigraphic situation of some of
the finds seems to place them in the Middle Pleistocene, which would make Homo erectus
the first human inhabitant of Sardinia (ARCA et al., 1982a, b). There are no further traces
of human presence on the island until the arrival of Homo s. sapiens in the late Upper
Pleistocene.

SPOOR & SONDAAR (1986) also found human bones exhibiting beginning endemisa-
tion in Corbeddu Cave. The bones come from a stratum radiocarbon-dated 8750+150
BP, which would archaeologically place them in the Mesolithic period.

Based on taphonomical data of animal bones from lower strata, Sondaar places the
date of human presence to 14600 BP.

III. SURVIVAL AND ADAPTATION OF THE PLEISTOCENE MAN
ON ISLANDS

All Mediterranean islands were invaded by man prior to the Neolithic. The islands
which were directly visible from the mainland were certainly visited very early, those
which appeared on the horizon during a voyage, but before the continent or another
island passed out of sight, probably later. The former case applies to, for instance, Corso-
Sardinia, the latter to Crete or Malta.

The disappearance of Pleistocene mammalian faunas on islands can be used to
calculate the dates of unrecorded human invasions.

The disappearance of insular faunas when they are brought into contact with continental
faunas is a normal phenomenon: the more competitive forms displace the highly
specialized insular forms, from their niches.

Man’s role in the extinction of most large and mega-herbivores in the Pleistocene is
readily explained by the same parameter: The edible fauna disappeared.

The more easterly Mediterranean islands were settled by dwarf elephants and hippos.
The dwarfed deer with its low gear locomotion on an island like Crete, must have been
casy prey for early man, and hence any potential food stock must have been exhausted
rather fast. Furthermore, such animals as the murids, although coexisting with other
mammals, were too small to be of interest to Paleolithic man as a potential meat source.
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Before the introduction of domestication and agriculture, hunters had little chances of
survival once the endemic fauna was depleted.

On the other islands where Paleolithic man was living, like Flores, Timor, Sulawesi
and Philippiine islands, giant rats would have offered the main food sources. Prolagus
sardus seems to have acted as such a food source for the Paleolithic inhabitants of
Sardinia. From the fossil record it appears that huge quantities of the ochotonid Prolagus
lived on Sardinia and Corsica during the Pleistocene. They were a major and constant
source of food for Paleolithic Man. Deer might have been hunted more occasionally, for
gathering food, and also for making tools. Sardinia, with Prolagus, must have been
suitable for paleolithic settlements during the whole Pleistocene. In both Nesogoral and
Tyrrhenicola faunas, Prolagus was present in abundance. So it seems likely that the
possible downfall of any Paleolithic culture on Sardinia would have taken place with the
arrival of Neolithic man.

On the rest of the Mediterranean islands, where the extinction of the most of the
endemic fauna took place during the Pleistocene or earliest Holocene, there is little
unequivocal evidence for the coexistence of man and Pleistocene fauna.

The first requirement for a Paleolithic settlement on an island is a continuously
sufficient stock of food for a hunter-gatherer population. If we accept that the Paleolithic
Man was highly dependent on sufficient meat supply, then the faunal composition of the
Mediterranean islands must be the reason that most of the islands do not show the
prolonged settlement of hunter-gatherer groups.

Many Pleistocene islands in the Mediterranean did not have animals sufficient in size
and quantity to offer permanent food for a hunter-gatherer population. The dwarf
elephant, deer and hippo must have been an easy prey for paleolithic Man. The rate of
reproduction of these mammals is low, and in case of hunting the population must have
been reduced or exterminated quickly. So, no ecological equilibrium could be
established, and continuous human settlement was not possible.

Small rodents with a high reproduction rate were present on most of the islands, but
they likely were too small to allow the gathering of sufficient proteins by a hunting
population.

Islands are suitable for permanent colonization by Pleistocene Man only, if
exploitation of the natural resources on the island can support a viable human population
over a larger period of time, without exhaustion of the resources. On islands with an
endemic and unbalanced fauna with a low diversity, the presence of a mammal, large
enough in size, with a high rate of reproduction seems to be essential for the permanent
settlement of a hunter-gatherer population.

The discovery of opsidian, derived from the Cycladic island of Milos, in the Frahthi
cave in the Argolid of the mainland of Greece, dated as Upper Pleistocene, indicates that
Paleolithic Man must have had sufficient boat technology for overseas travel (CHERRY,
1981, PERLES, 1979). The geological structure of the island of Milos is a good explanation
why there was never a real colonization in this island. The small size of the island and the
type of its soils on one hand, and the fear of Paleolithic Man for the volcanic activity on
the other hand may be the two possible reasons. Therefore, it is concluded that the trips
to Milos were periodical and short enough to collect opsidiane as a secondary work for
the search of new sea resources.

Islands with Paleolithic settlements outside the Mediterranean are Flores, Timor,
Sulawesi and the Philippines. On these islands giant rats were and are present. Still now,
they are eaten by the people on these islands, and they must also have been an important
source of food for Paleolithic Man there.
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ABSTRACT

The islands of the Mediterranean are well known for their unbalanced endemic
Pleistocene mammalian faunal structures. Paleoecological conditions on islands have led
to the development of faunas with dwarfed species, showing a low gear locomotion due
to lack of large carnivores. In this aspect, the younger Pleistocene fauna in Sardinia is
different.

On islands with an endemic and unbalanced fauna with a low diversity, the presence
of a mammal, large enough in size, with a high rate of reproduction seems to be essential
for the permanent settlement of a hunter-gatherer population. The ochotonid Prolagus of
Pleistocene Sardinia/Corsica fullfilled this requirement. The size of Sardinia/Corsica, and
its position not too far from the mainland, made it the only island in the Mediterranean
suitable for permanent colonization of Paleolithic Man.

IIEPIAHWH

O amouopds TV YNouhy oo tov AvBpwmo éhafe Moo oyeTrd TEOoEUT, KUTA THYV
NeoMBuxn mepi0d0. & 0QLOUEVES OUME TEQUTTMOELS 1) HETAVAOTEVOT TV AvOpwmdmbv
péneL va Ehafe ymoa vipitepa.

AmtapaiTnTn TEOUIMOBETN Y1t TOV UITOLXLOUO TV YNOLHV amo Tov AvBpwrmo ftav 1
Vrapgn aveEdvtAntov guorov topwv. O AvBpwmog eiye aviyxn dautpogig mhovolag og
Connéc TOMWTEIVES, YEYOVOS OV CTTALTEL (Lt LOOQQOTC HETAEY TNG TOTWANG VNOLWTLENG
mavidag no Tov AvBommov. Ou evONUIKES VNOLWTIRES TAVIOES LE Xounhn TowhoTnTa, 1
apovoia Onhactxdv neydhov oyennd oe néyebog rouw pe VMo pubpd avamagoymyngs,
EnauEe OVOLAOTIXO QOAO GTNV TETUYNUEVY EYRATACTAOY TOV AvOpWItov.

Zta vnow tov [Miewotoxraivou, omov 1 avida dev mepthauPave cagrogaya Loa, To
uéyeBog éxaoe v onuaota tov. To uxd péyebog Ho propovoe va ey ®ot TheoVEXRTHU
vy tovg €Eng hOyoug: MyOTeEQYN avoyroict MUEENOL TOOOTNTA TEOYNG, UEYUAUTEQO
EUALVNOL0L ¥ou Pelwon Tng Cotrng epLoyng »abe Laov.

O ahharyég ov VITECTNOY Ta ONAAoTIXE TOV YOOV UroEovv va eEnynBoiv mg ua
TEOCUEUOYT| TTOOG TO TEQLRAALOV TWV VNOLOV.

Tt Meooyelo ta ThEov OmOdERTA MEYOL ONUEQH TUQUIEIYUAUTO UTTOLALOUOY VNOLDV
amoterovv 1 Kimpog xaw ) Zapdnvia. H Kimgog omwg waw ) Ko, arouxnOnray and tov
Neolbuzd AvOQmIo 0 0TT0L0g EPEQE T ROTANL, TNV YEWQYIH RUL TNV ULYYELOTAUTTURY KOL
aMoEe dpaotrd ™ Com tov vnowdv. T o youd autd VIdEyovy aroun Aoyurég
augohles Yoo TOV YEOVO YRUTAOTAOEMS TOU mahawoMBxoy avBpmmov. AvtibBeta yua
v Zoednvic Ta OTOLYELRL GUVIYOQOUY VTTEQ TV GITOSOYNS TNG TOMLUNG EYRUTUTTUCEMS
Tov AvBodmov. Avtifeta, oty Mnho dev €xouvue avarahnpel, TOVAUYLOTOV WEXOL
ofuepa, evOElEeLS ETOiXLONG Xou EYRATAOTAONS avBomrmy. Towg autd va ogeiletan oTig
NPUOTELOHES ATIOES TTOV TAUREPELVALY EV OOALTEL GTO YNGL kAL 0T YOO TEQLOYY).
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