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Tab. 3. Relative amount of compact Candiacervus bones from Mavro Mouri showing semi-digestion.

type of compact bone n total n semi-digested % semi-digested
scaphoid 21 10 47.6
other carpals 75 14 18.6
patella 2 1 50.0
astragalus 52 46 88.5
calcaneum 76 59 77.6
navico-cuboid 67 15 22.4
sesamoids 23 7 30.4
total 316 152 48.1

Fig. 2. Regurgitated goat (Capra hircus) and chamois (Rupicapra rupicapra) bones from bearded vulture nests in the French Pyre-
nees compared to Pleistocene Cretan deer (Candiacervus cretensis) bones from Mavro Mouri. – 1. Calcaneum. 1a. Capra hircus; 1b. 
Candiacervus cretensis. 2. Phalange I. 2a. Capra hircus; 2b. Candiacervus cretensis. 3. Metatarsus. 3a. Rupicapra rupicapra; 3b. 
Candiacervus cretensis.
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sample and the recent bone sample is in the percentage of 
metapodia preserved: 17.7 % in Mavro Mouri versus 5.1 % 
in the recent material. Bearded vultures are the only spe-
cies known capable of swallowing and regurgitating entire 
metapodials without breaking them in the process. Given 
the high percentage of attacked metapodia in Mavro Mou-
ri, metapodia were apparently indispensible in the bird’s 
diet. But, apart from this difference, damage locations and 
damage intensity are identical in our fossil material when 
compared to modern ungulate bones regurgitated by the 
bearded vulture.

We wonder why scavenging by bearded vultures has so 
far escaped from researchers’ notice when evaluating the 
Mavro Mouri bones, especially given the fact that the bird 
still lives on Crete nowadays. WEESIE (1988), unfortunate-
ly, did not analyse the full depth of the consequences of the 
composition of his avian faunules. He supposed that dwarf 
elephants were transported through the air by the large 
eagles of which remains were found: the very young ele-
phants and hippopotamuses were envisaged as eagles’ 
prey. For this, he used the mythical Roc as an example: in 
a Persian legend a large bird of prey carried three live 
(baby dwarf?) elephants in its claws at the same time. Re-
cent Aquila chrysaetos preys preferably on animals of 
around rabbit-size (marmot, hare, neonate chamois, alpine 
grouse, etc., see DUQUET 1995), so, in Pleistocene Cretan 
reality, the eagles would have nourished themselves pref-
erably with birds (prey like rails, ducks, crows, etc.), and 
probably the available mice and shrews instead. WEESIE 
(1988: 63) hypothesized that the large Aquila chrysaetos 
simurgh took mainly endemic deer as its prey and that the 
extinction of the deer led to the extinction of the large ea-
gle.

In his discussion WEESIE appears to have missed the 
dietary habits of bearded vultures: “However, vultures 
usually feed on carrion and they never carry away entire 
prey” (WEESIE 1988: 61). Apparently, the feeding habits of 
vultures (Gyps, Aegypius) that preferably feed on soft car-
rion are mistakenly also applied to the bearded vulture 
that habitually does transport entire prey carcasses (TER-
RASSE 2001).

It thus appears that the seemingly pathological changes 
of the Cretan bones have been caused by the bearded vul-
ture Gypaetus barbatus. It is therefore of post-mortem 
origin, and a case of taphonomy, not of pathology. Analys-
ing the quantity of Candiacervus bones, we can conclude 
that successive pairs of bearded vulture probably nested in 
the Mavro Mouri cave during a few centuries, and in this 
period produced the remarkable faunal accumulation that 
has caused so much misinterpretation.

Bones that were digested by bearded vulture’s gastric 
juices may have escaped attention more often. As an ex-
ample, VALENTE (2004: 618) depicts digested deer bones 
(phalanges, carpalia) with the caption “Carnivore damage: 

digested deer bones (hyena scats?)”; thus interpreting 
them as of mammalian coprolithic origin.

5.2. Evolutionary theory

SONDAAR (1977) provided the first illustration of an 
inflicted bone from Mavro Mouri in his seminal paper on 
mammalian island evolution. He then used the – in his 
view – diseased osteoporotic bones as evidence for mam-
malian island evolution, i. e., dwarfism in larger mam-
mals, when he wrote: “There is fossil evidence indicating 
mass starvation and malnutrition which could point to 
overpopulation through lack of predators and the conse-
quent overgrazing and destruction of otherwise suitable 
biotopes. After this the population density declined drasti-
cally which might have been an important factor promot-
ing the rapid evolution of island mammals.” Thus, his line 
of reasoning was as follows: large herbivorous mammals 
arrive on an island (through a sweepstake route), they pro-
liferate in the absence of suitable predators, then they 
overpopulate the island, and suffer from a lack of food and 
malnutrition. This malnutrition shows its effects in the 
bones, viz. the ‘osteoporotic’ bones from Mavro Mouri. 
This stage is followed by a population collapse, the popu-
lation then goes through renewed genetic bottleneck(s), 
favouring animals that require less food, i. e. herbivores 
with smaller body mass. Dwarfed mammals are the final 
result.

The peculiar aspect of the deer bones from Mavro 
Mouri is, however, not due to any disease, and neither to 
malnutrition leading to severe osteoporosis. All the deer 
present in this cave assemblage died naturally and part of 
the material was carried inside by the vultures. As malnu-
trition is not the reason of the phenomena, it cannot be 
used as an explanation for endemic morphological devel-
opments such as dwarfism, or for final extinction of the 
endemic deer in the island of Crete. We consider island 
dwarfism to have adaptive reasons that may certainly be 
related to the limited size of the islands, to the absence of 
terrestrial predators and/or to the potentially limited 
amount of available nutrition, but it is not triggered by 
malnutrition.
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