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boisia santeng

Elephas hysudrindicus

Stegodon trigonocephalus

Bubalus palaeokerabau



Hystrix brachyura Pongo pygmaeus

Bibos banteng
Tapirus indicus

Sus barbatus Muntiacus muntjac



Macromammal Stratigra

Fauna Mastodon/Geochelone Stegodon/Homo erectus Fauna Elephas/Homo sapiens
Fauna Fauna
. . Trinil Kedung L Tild | Ngd Il
F | t Satir
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PRIMATES

Trachypithecus cristatus (e)
Macaca fascicularis (m) —
Macaca nemestrina (m)
Hylobates syndactylus (m)
Hylobates cf. lar (m)
Pongo pygmaeus (m)
tus (m)
sapiens (m)
RODEMNTIA (sel.)
Hystrix brachyura (m)
Hystrix lagrelli (m) ——
CARNIVORA
Lutrogale palaecleptonyx (e) e
Ursus malayanus (m) I
Cuon trinilensis (g)
Pachycrocuta brevirostris (m)
Fanthera tigns (m)
Panthera pardus (m)
Neofelis nebulosa (m)
Prionailurus bengalensis (m)
Viverra zibetha (m)
Epimachairodus zwierzyckii (e) I
PHOLIDOTA
Manis palacojavanica (e)

PROBOSCIDEA
Sinornastodon bumiajuensis (g) I

Stegodon tnigonocephalus (e)
Stegodon? hypsilophus (e) I
Elephas hysudrindicus (&)
——
I

Elephas maximus (m)

PERISSODACTYLA
Tapirus indicus (m)
Rhinoceros sondaicus (m)
Rhinoceros umicomis (m)

ARTIODACTYLA
Sus stremmi (e)
Sus brac) thus (e)
Sus macrognathus (e)
Sus viltatus (m)
Hexaprotodon simplex (&) I
Hexaprotodon sivalensis (m)
Muntiacus munijak (m)
Axis lydekkeri (e)
Axis ngebungensis (m)
Cervus (Rusa) sp.' (m)
Naemorhedus sumalraensis (m)
Duboisia sanfeng (e)
Epileptobos groeneveldtii (e)
Bubalus palasokerabau (g)
Bubalus bubalis {m)
Bibos palaesondaicus (&)
undescribed bovid sp." (m)

Hertler et al. (in prep.)
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Flores




Flores, Early Pleistocene Unbalanced fauna (typical island fauna)

Localities: Tangi Talo (Soa Basin), Ola Bula Member A, Wolo Sege

Endemics on the species level

Dwarf stegodont (Stegodon sondaatri)
Komodo dragon (Varanus komodoensis)
Giant tortoise (Collosochelys azzizi)

Inferred:
Homo (as indicated by artifacts in situ at Wolo Sege)

- -

Varanus komodoensis (Museum Senckenberg, Frankfurt am Main



Flores, Middle Pleistocene

Unbalanced fauna (typical island fauna)

Localities: Dhozo Dalu, Ola Bula Member B, Mata Menge, Boa Leza

Endemics on the species and genus level

New colonisation:

Small stegodont (Stegodon florensis florensis)
Humans (Homo erectus, inferred from artefacts)
Middle-sized mice (Hooijeromys nusatenggara)
Crocodile (perhaps resident)

Resident taxon:

Komodo dragon (Varanus komodoensis)



Flores, Late Pleistocene (c 0.1-0.02 Ma)
Locality: Liang Bua
Endemics on the species and genus level

()

(b)

S florensis insularis, Van den Bergh et al., QI 2008

Unbalanced fauna (typical island fauna)

In situ evolution:

Dwarf stegodont (Stegodon florensis insularis)
Humans (Homo floresiensis)

Giant mice (Papagomys armandvillei, P
theodorverhoeveni) and large mice rats (->
Paulamys naso, Komodomys rintjanus)

Likely as well: Spelaeomys florensis, Varanus
hooijeri, endemic birds (e.g. Leptoptilus robustus)
and bats

New colonization:
Small rat (-> Rattus hainaldi)

Resident taxon:
Komodo dragon (Varanus komodoensis)

Artefact (Verhoeven

collection, NBC) H floresiensis, cast, photo Paul Storm
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Timor, Pleistocene

Localities: Liang Leluat, Fatak Laen

Endemics on the genus and species level

Varanus sp.(vertebra)
Stegodon timorensis (cast)

Unbalanced fauna (typical island fauna)

Fossils:

Dwarf stegodon (Stegodon timorensis )
Giant tortoise (Collosochelys)

Smalll stegodon (S timorensis subsp.D)
Giant monitor (Varanus sp.)

Giant rats (Coryphomys buehleri, C.
musseri, 3 more genera under study by Ken
Aplin)

Medium- and normal-sized murids (4 genera,
under study by Ken Aplin)

Extrapolated:
Shrew (Crocidura tenuis)







Philippines (Greater Luzon), Pleistocene

Endemics on the genus and species level

Sus philippinensis o

Unbalanced fauna (typical island fauna)

Fossils:

Dwarf proboscideans (S luzonensis,

Elephas beyeri)

Rhinoceros (Rhinoceros philippinensis)

Dwarf ruminants (Bubalus “mindorensis”,
small sambar, could be Cervus
mariannus)

Pig (Celebochoerus cagayanensis)

Celebochoerus cagayanensis (Museum Manila)

Extrapolated:

Rodents (28+ “Old Endemics”, 6 “New
Endemics”)

Shrew (Crocidura grayi)

Deer (Cervus mariannus)

Pig (Sus philippinensis)



Philippines (Greater Negros-Panay), Pleistocene Unbalanced fauna (typical island fauna)

Endemics on the genus and species level
Fossils:

Dwarf buffalo (Bubalus cebuensis)

Dwarf proboscideans (Elephas and/or

Stegodon)

Forest rat (Rattus everetti)

Dwarf deer (Cervus sp., could be C
alfredi)

16 1 18 19 20 21 2223 2L 29

Cervus sp. (Masbate; Rattus everetti (Masbate;
Manila Museum) Manila Museum)

Extrapolated:

Rodents (1 “Old Endemics”, 2 more
| Rattus)

5 Shrews (-> Crocidura mindorus, C
__& negrina, C panayensis)

; Small deer (Cervus alfredi)

Pig (Sus cebifrons)

Flying lemur (Cynocephalus volans)




Philippines (Greater Mindanao), Pleistocene Unbalanced fauna (typical island fauna)

Endemics on the genus and species level

Fossils:

Dwarf proboscideans (Stegodon mindanensis)

Extrapolated:

Carlito syrichta

Murids (10 “Old Endemics”, 9 “New Endemics”),
Moonrats (-> Podogymnura truei, P aureospinula),
Treeshrew (Urogale everetti)

Flying lemur (Cynocephalus volans)

Pig (Sus philippinensis)

Small deer (Cervus mariannus)

Shrews (-> Crocidura beatus, C grandis)

Tarsier (Tarsius (or Carlito) syrichta)

Sciurids (Sundasciurus philippensis, Petinomys crinitus,
Exilisciurus concinnus)

P . -
Podogymnura truei (©Field Museum)



Sulawesi




Sulawesi, Early Pleistocene Unbalanced fauna (typical island fauna)

Faunal level: Walanae faunal unit)

\

Endemics on the genus and species level Fossil:
Dwarf proboscideans (Stegodon
Celebochoerus heke\reni (© H. Brinkerink) Sompoensis’ Stegok)phodon celebensis)

Giant pig (Celebochoerus heekereni)
Giant tortoise (Collosochelys)
Soft-shell tortoise (Trionychidae)
crocodile

Rtegodon
Sompoensgis

4110 oijer
DM dexte
HOIOTYPE

Stegolophodon celebensis



Sulawesi, Middle and Late Pleistocene Unbalanced fauna (typical island fauna)

Faunal level: Tanrung and later
Endemics on the genus and species level

Sl JRENTELE Giant pig (Celebochoerus, short-legged form)
Middle-sized stegodon (Stegodon sp. B)
Dwarf elephant (Elephas sp.)

“ ﬁ ‘ Fossils (Middle Pleistocene, Tanrung FU):

Fossils (Late Pleistocene; mainly surface
findings, same area):

Anoa sp. (-> Anoa depressicornis + A quarlesi)
Pig (Sus celebensis)

+ lithic artefacts

Extrapolated (Late Pleistocene):

Cuscus (-> Ailurops ursinus)

Pig (Babyroussa, possibly since Oligocene)

Tarsiers (-> Tarsius spp.)

Palm civet (-> Macrogalidia)

Macaques (-> Macaca spp.)

Shrews (Crocidura spp., two waves, “Old -”
and “New Endemics”)

Squirrels (-> 3 genera, Rubrisciurus,
Prosciurillus, Hyosciurus, waves?)

Murids (-> 36 endemic species / genera)

=

S e

Sus celebensis

.‘\ J
e
z ..\

Tarsius spp.
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Do our observations on the fossil record of Southeast Asian islands fit into the
island rule?

Is there a difference between extant mammals (introduced and native) and the
fossil record?

ISOLARIO

[sland biodiversity and cultural evolution



Fisure 3. A oraphical model of body size evolution over space and time.
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Gigantism

Deinogalerix koenigswaldi
S;=207.3

(mainland ancestor)

Leithia melitensis

Eliomys quercinus
S;=135 y5 g

(mainland ancestor)

Dwarfism

Palaeoloxodon antiquus
(mainland ancestor)

ippopotamu
antiquus
mainland ancestor)

Palaeoloxodon
falconeri

Hippopotamus minor
5,=0.04




Lomolino et al 2013 Supporting Information and Lyras et al 2010

Body size changes in insular deer and bovids
Duboisia santeng / Boselaphus tragocamelus Si =49/180, Si=0.27
Bubalus cebuensis / Bubalus bubalis Si =157/950, Si=0.17

Body size reduction in insular Proboscidea

Stegodon trigonocephalus / S. ganesa Si=2773/3680, Si=0.75
Stegodon florensis / S. ganesa Si=1738/3680, Si=0.47
Stegodon sompoensis / S. ganesa Si=724/3680, Si=0.20

Body size evolution in insular Carnivora
Mececyon merriami / X. lycaonoides, Si=10.5/26.6, Si=0.39

Body size changes that cannot be estimated

E.g. Anoa quarlesi, A depressicornis, Coryphomys buehleri, Homo floresiensis,
Celebochoerus (unknown or unavailable mainland ancestors)

E.g. Elephas beyeri, Lutrogale palaeoleptonix, L robusta (unsuitable material for reliable
body mass estimations)
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Pattern (island rule, or better, island trend) is clear (dwarfism of large
animals, gigantism of small animals)

However, testing of extant insular mammals (376 species across 7
orders) shows a considerable scatter !
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Several factors

Time in isolation

Type of resource (mainly terrestrial versus aquatic)

Nature of ecological assemblage (competitors / predators)
Island area (habitat diversity) and isolation (immigrant selection)



Extant mammals  5;=1.00

(N=1,530)
< 20g Body Mass S g
110 (729) 091 (801)
<15 Body mass >15¢ L Prey type
errestrial Aquatic
1.07 (528) 0.89 (698) 1.06 (103)
<l4g|  Bodymass |>14g Prey type <813kg| Body Mass |>813kg

Terrestrial ~ Aguatic

1.04 (109 107 (527) 089 (694)

Source
Native Non-native

105 (448)

031 (4

%;'%c’)ths



Rodentia: Ecological, Geographic and Climatic Variables (note latitude).

All Rodents S.=1.18 (N=239)

<245¢g >245¢g
Body Mass
1.26 (117) 1.03 (122)
= 54.5 <282 ¢ >282¢g
<64.5 Area (km?) Body Mass
1.12 (43) 1.14 (94) 0.84 (28)

<17.1 km Isolation

()

1.22 (28)

>89.2 km Isolation >89.2km | One other tree within 1 SE in prediction

accuracy of this tree added one
additional predictor variable to the tree
163 (36) 123 (0) — Maximum Elevation (at split marked
with ~, = rodents ranging in size from
24.5to 282 g).

a oths OI10r code:

Red — counter or partially contrary to
predictions (modal patterns)

* Green outlines denote most extreme gigantism or dwarfism.



Development of Island Rule Patterns in Recent and Ancient Mammals

(€) Deinogaleryx

Mainland ancestors |
and Island colonists

Recent introductions

Ancient introductions
and Extant natives

Palacoloxodon ( Elephas) falconeri
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Another phenomenon that may interfer with the body size evolution trend:
speciation (radiation) within one island - (XS), S, M, L (XL) co-occurring !

SAislands: Flores, Philippines, Timor (murids)

A ‘mini’ giant cloud rat © AFP
(Musseromys gulantang)



B number of colonizers

[0 number of species at the end of the Pleistocene




All Extant, Non-Volant Mammals: Summary

* Gigantism most prevalent for -

— Island Rule (sensu stricto): Small mammals (< 2.7 kg; < 282 g)

— Ecological release:
* Onsmall (64.5 km?), low and isolated (> 16 km) islands

* Onislands lacking competitors and predators

— Bergmann’s Rule™:

* In high-temperate latitudes (between 27 and 51 degrees)
* In regions that are cold and highly seasonally, and/or dry

* * but, most prevalent in small species, and for insular vs. mainland
populations (remember, S, is standardized by body size of mainland
population at about the same latitude)

( (3 Of i<
‘. n i -

Emammoths



All Extant, Non-Volant Mammals: Summary

* dwarfism most prevalent for -
— Island Rule (sensu stricto): Large mammals (> 2.7 kg)
— Resource Limitation: species dependent on terrestrial (vs. agquatic)
resources, although
* Contrary to predictions, no evidence for area-per-se resource
limitation predicted for large mammals
— Consistent with predictions, body size evolution in large mammals
not influenced by isolation, latitude or climate
e Large mammals with aquatic resources (bears) tend toward gigantism

on islands lacking their competitors (other bears)




This research was co-financed by the European Union (European Social Fund)
and Greek national funds through the Operational Program "Education and
Lifelong Learning" of the National Strategic Reference Framework (NSRF)---
Research Funding Program: THALIS---UOA “Island biodiversity and cultural
evolution: Examples from the Eastern Mediterranean, Madagascar, Mauritius and
Philippines during the past 800,000 years” (MIS375910, KA:70/3/11669).

ISOLARIO

[sland biodiversity and cultural evolution
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