Morphology of articular surfaces can
solve a phylogenetic issue:
one instead of two ancestors for
Candiacervus (Mammalia: Cervoidea)

Alexandra van der Geer, George Lyras, John de Vos, Hara Drinia

ISOLARIO

=

o]
¢ National and Kapodistrian
UNIVERSITY OF ATHENS [sland biodiversity and cultural evolution



Mediterranean Islands
Elephants, mammoths, deer, gorals,
hippos, hyaenas, hamslers, shrews,

pikas, hedgehogs, otters, dogs,
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Candiacervus — van der Geer

A mini-continent

Rugged topography with
high plateaus
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Dwarf mammoth (Mammuthus creticus)

Dwarf hippo
(HippopotaWburgi)
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Mus zone:

late Middle — Late Pleistocene
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flightless owls, shrews Dwarf, middle and giant deer
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Candiacervus — van der Geer

Coastal cave deposits with
vast amounts of deer fossils
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Mainly Liko Cave



Liko. cav Candiacervus — van der Geer

Majority of material
excavated before 1980



Candiacervus — van der Geer

So much that we could reconstruct and assemble a skeleton



Smallest species
(Candiacervus ropalophorus)
Withers height ¢ 40 cm V.,
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Candiacervus — van der Geer

Short, massive limbs and hypsodont teeth: more a goat than a deer!

Domestic goats in trees along the road to Katharo, Crete



If a goat can do it,
then | can do it




Largest species,
Candiacervus major

Withers height ¢ 165 cm




Candi

Size variation

Hem

Withers height ¢ 40 cm to 165 cm

W

Fig. 8. The length of the metatarsals of the six groups compared to cach other,



Antler variation




Candiacervus — van der Geer

Taxonomical History
type species 1907-1975

1907 Anoglochis cretensis, new species for Crete, by SIMONELLI

1929 Cervus (Eucladoceros) creticus by VAUFREY analogue to Corsican Cervus
(Eucladoceros) cazioti of Déperet 1897, species name lapsus kalami

1955 Megaceros (Anoglochis) cretensis, incl. Corsican species, in Comaschi Caria
1960 Cervus cretensis by SIGOGNEAU

1967 Nesoleipoceros cretensis, new genus for island “megacerines” by RADULESCO
& SAMSON (type species cazioti of Corsica)

1967 Megaceros cretensis, transfer back to giant elk by SONDAAR & BOEKSCHOTEN
1968 Praemegaceros cretensis, genus name update by KURTEN

1975 Candiacervus cretensis , new genus for Crete by Kuss (type species
cretensis), link with Corsica-Sardinia dismissed
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Taxonomical History
other species (1967-1992)

1967 two more species (Bate Cave), " Cervo taglia media" and " Cervo taglia
grande® in KOTSAKIS ET AL.

1975 a red deer-sized species is recognised as C. rethymnensis by Kuss; he also
included Karpathos material: cerigensis, pygadiensis

1979 eight morphotypes (six size classes, three antler morphotypes), from small to
large: Candiacervus sp. I, C. spp. Il (a, b and c¢), C. cretensis, C. rethymnensis, C.
sp. V, and C. sp. VI in DE Vos.

1984 smallest species is named Candiacervus ropalophorus by DE Vos.

1986 “Cervo taglia grande” of KOTSAKIS ET AL (=sp. VI of DE Vos) is named Cervus
major by CAPASSO BARBATO & PETRONIO.

1989 size | and Il (a, b and c) of DE Vos are lumped together into Megaceros
ropalophorus by CAPASSO BARBATO.

1992 “Cervo taglia media” of KOTSAKIS ET AL. (=sp. V of DE Vos) is named Cervus
dorothensis by CAPASSO BARBATO.
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Phylogenetic history

Single species, related to Eucladoceros (e.g. SIMONELLI 1907) or to Praemegaceros
/ Megaloceros (e.g. SONDAAR & BOEKSCHOTEN 1967)

Monophyletic (anagenetic) lineage (Kuss 1975), unrelated to megacerines
Monophyletic (cladogenetic) genus (DE Vos 2000), unknown relationship
Biphyletic group, small-sized species related to Megaloceros (=Praemegaceros)
verticornis and large-sized species either to Cervus peloponnesiacus or to Cervus

philisi (=Metacervoceros rhenanus) (e.g. CAPASSO BARBATO 1989)

Biphyletic group, small-sized species related to Megaceroides (=Praemegaceros)
and large-sized species to ?Pseudodama (e.g. CALOI & PALOMBO, 1996)



THE [sLaNDs aND THER Faumas

A Radiating Bush or Multiple Invasions?

The Cretan deer is a typical example of taxonomical problems involving
endemic insular mammals, due to the much larger variety than on the main-
land, and the strong endemism, which obscures taxonomy. De Vos (1979,
1964) and de Vos and Dermitzakis (1986) include the eight morphotypes into
one single genus (Candiacervus). Other scholars, starting with Capasso
Barbato and Petronio (1986), do not follow this scheme, and include the
three larger species either in a Cervus-like genus (Leptocervus) or a fallow
deer-like genus (Pseudodama) and the two smaller species, regarded as one
species only, in the genus Megaloceros, thus implying two different ances-
‘tors. Caloi and Palombo (1996) made a new division, recognizing three dif-
ferent groups. They assigned sizes 1 and 2 of De Vos both to Megaceroides
{Candiacervus) ‘ropalophorus. Candiacervus cretensis was renamed
Megaceroides (Candiacervus] crefensis, the species rethymnensis was

Sizes Mames used by de Yosin 1979 Mames used by Caloi and Palombo in 1096 -
| Candiacanus ropalopharis Meagacaroidas | Candiacanius) ropalaphorus {\
I Candiacarvus splla, spllb, splle  Magaceroidas {Candiacanvus) rapafaphoris
I Candiaceriis cratansis ' Megacaroidas { Candiacarvus) cratensis
v Candiacarius rethymnansiz 7 Peaudodama rathymnansgis
W Candiacarvus sp " Praudodama (Laplocanius) dorothansis
Vi Candiacansus sp V| ? Peaudodama (Laptocanvus) major
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No precise data yet, but clearly,
the only info on Candiacervus
available from the caves;
Katharo can not resolve the
mono/polyphyletic problem

Candiacervus — van der Geer

Katharo, “Middle Pleistocene” ?

New geological research: two layers, with
the latest / Late Pleistocene layer with
deer above the Middle Pleistocene layer
with hippo

Lee Arnold measuring background radiation of sample area
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New approach:
Morphometrics

Landmarks (14) on metatarsus
Indicators of body mass

Indicators of freedom of movement
Etc.

Data acquisition TPS, analysis MorphoJ
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Why? Because at visual inspection of distal MT, articulation area does not
scale proportionally; expansion stays behind in large Candiacervus

Candiacervus
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C.ropalophorus
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Small Candiacervus species:
too robust for their size,

large Candiacervus species:
too slender for their size

All Cervidae
Candiacervus spp.

Normally, the larger th
robust its mtt (BM incr
In Candiacervus, the |
more slender its mtt (-
increase proportionally




Not scaled-down
and scaled-up
versions of a
“middle” size
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Thank you for
your attention
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