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Palaeoecological study of Arrisdrift Mammals

Claude Guérin
UMR 5125 “Paléoenvironnements et paléobiosphere” du CNRS et UFR des Sciences de la Terre, Universite Claude
Bernard-Lyon 1,27-43 boulevard du Il novembre 1918, 69622 Villeurbanne Cedex, France.

The Middle Miocene locality of Arrisdrift has yielded 36 species of mammal. Autecological and synecological analyses of this association reveal that
it corresponds to an open countryside comprising bushy savanna, traversed by the proto-Orange River which was flanked by a gallery forest.

Version francaise abrégée

Le gisement miocéne moyen ancien d’Arrisdrift a livré 36
espeéces de Mammiféres. Cette association est analysée des
points de vue autécologique et synécologique.

Les trois Insectivores sont de petite taille: Prochrysochlo-
ris a celle d’une taupe, Amphechinus rusingensis est plus petit
qu’un hérisson, et Protenrec est trés petit.

Les trois Macroscelidea sont herbivores: le trés abondant
Myohyrax, hyperhypsodonte, pesait environ 500 g. Miorhyn-
chocyon gariepensis, bunodonte, avait une masse de 50%
plus forte.

Rhinolophus est un Chéiroptére entomophage.

Tous les Rongeurs étaient terrestres. Protarsomys, granivore,
avait la taille d’une souris. Megapedetes gariepensis, moins
fort que M. pentadactylus d’ Afrique orientale, atteignait 7 a 8
kg, il était coureur et sauteur; doté de jugales subhypsodontes,
il était probablement omnivore. Megapedetes pickfordi, aux
moeurs probablement identiques, est une forme naine pesant
moins de 1 kg. Paraphiomys, encore plus petit, est brachyo-
donte et devait étre frugivore-granivore. Geofossor, de la taille
d’une taupe, était hypogée et mangeur de racines.

Hyainailourus sulzeri était énorme, depassant 1 m au garrot
et 500 kg. Amphicyon giganteus atteignait 90 cm et plus de
200 kg. Le Canoidea Amphicyonidae Ysengrinia ginsburgi
était un peu plus grand qu’un loup. Namibictis senuti est un
Mustelidae hypercamivore. Orangictis est un Viverridae prim-
itif de taille intermédiaire entre la civette des Indes et la civette
commune. Africanictis meini est un Stenoplesictidaec un peu
plus gros que la genette actuelle; A. hyaenoides, un peu plus
fort, est 1’ancétre probable d’Ictitherium. Diamantofelis est
un félin un peu plus petit qu’un guépard et Namafelis avait la
taille d’un caracal.

Deinotherium, grand Proboscidien brachyodonte lopho-
donte, habitait les galeries forestiéres. Afromastodon, comme
tous les mastodontes bunodontes, vivait dans la forét claire et
la savane arbustive; les dimensions de ses derniéres molaires
montrent qu’il était de trés grande taille.

Orycteropus minutus ne dépassait pas 3,5 a 4 kg mais était
morphologiquement identique a I’oryctérope actuel.

L’hyracoide Prohyrax hendeyi est le mammifere le plus
commun d’Arrisdrift; subhypsodonte, il est deux fois plus gros
que I’actuel daman du Cap et devait peser 20 kg.

Diceros australis est un trés grand rhinocéros brachyodon-
te et cursorial. Il contraste avec Chilotheridium pattersoni,
beaucoup plus rare, aquaphile, hippopotamoide et hypsodon-
te.

Namachoerus est un suidé au museau court, aux jugales lo-
phodontes, sans doute folivore; sa taille était la moité de celle
d’un sanglier moderne. Nguruwe kijivium est un suidé Kuba-

nochoerinae, bunodonte, d’un quart plus petit qu’un sanglier.

Dorcatherium aff. pigotti est un petit Tragulidae brachyo-
donte.

Le grand mammifere le plus abondant est Orangemeryx, Gi-
raffoidea Climacoceratidae relativement hypsodonte et a long
cou. Ses os canons indiquént une taille et un poids analogues a
ceux d’un cerf élaphe actuel.

Namacerus est une antilope un peu plus petite que Eotra-
gus sansaniensis du Miocéne d’Europe; de taille comparable a
celle de I’actuel Raphicerus campestris, ce bovidé devait peser
de 10 a 14 kg.

Les mammiféres d’Arrisdrift témoignent d’une grande bio-
diversité. De nombreux taxons évoquent une savane buisson-
neuse plus ou moins boisée. Tous les micromammiféres sont
terrestres ou souterrains, aucun n’est grimpeur ou arboricole. I
y a peu de macromammiféres forestiers. Chilotheridium, hip-
popotamoide par son allure et ses moeurs, apporté une note
humide. L’environnement d’Arrisdrift devait correspondre a
une forét-galerie étendue le long des rives du proto-Orange,
dans un pays age général trés ouvert.

L’¢étude synécologique a été réalisée a partir de quatre his-
togrammes représentant respectivement, en pourcentages, le
nombre d’espéces présentes regroupées selon leur classifica-
tion (par ordres), leur masse, leur régime alimentaire et leurs
adapations locomotrices. Les categorisations sont données
tabl. 1, et les histogrammes fig. 1. Elle confirme 1’étude auté-
cologique: lors de la formation du gisement, le proto-Orange
encadré d’une galerie forestiere coulait dans une savane buis-
sonneuse plus ou moins arborée, globalement trés ouverte.
Cette interprétation est conforme aux résultats déja acquis par
I’étude géologique: Arrisdrift correspond a une forét-galerie a
sous-bois dense sous un climat subtropical chaud semi-aride.

Introduction

The list of Arrisdrift mammals comprising 36 taxa (this vol-
ume) is as follows (asterisks mean that Arrisdrift is the type
locality).

Autecological study

The comments that follow owe a lot to P. Mein for the micro-
mammals and to M. Pickford for the numerous larger taxa.

The three insectivores are small: Prochrysochloris is a hypo-
gean genus which is not as large as a mole, Amphechinus rus-
ingensis is not as large as a hedgehog, Protenrec is extremely
small.

The two Macroscelidea are herbivores: Myohyrax, hyper-
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Insectivores
Prochrysochioris mivcaenicus
Amphechinus rusingensis
Protenrec butleri®

Macroscelidea
Myehyrax oswaldi
Miorhynchocyon gariepensis*

Bats
Rhinolophus contrarius®

Rodents
Merini sp. indet.
Protarsomys lavocati®
Megapedetes gariepensis*
Megapedetes pickfordi*
Paraphiomys orangenus™®
Genfossor® corvinusae®

Carnivores
Hyainailowrus sulzeri
Amphicyon gigantens
Yvengrimia ginsburg*
Namibictis* senuti*
Crangictis® gariepensis®
Africanictis® mein*
Africanictis* hyaenoides™®

hypsodont, is very abundant at the site, and weighed about
500 g; Miorhynchocyon gariepensis, bunodont, was about
500 to 800 g (B. Senut, oral communication).

Rhinolophus is an entomophagous chiropteran.

All the rodents present were terrestrial; Protarsomys, grani-
vore, was the size of a mouse; Megapedetes gariepensis is
smaller than M. pentadactylus, its mass was up to 7 or 8 kg, it
was a runner and springer, the cheek teeth are subhypsodont
and it was an omnivore; Megapedetes pickfordi is a pygmy
form weighing less than 1 kg, of which the behaviour and
ecological requirements were the same as for the preceding
species; Paraphiomys weighed less than I kg, it is brachyo-
dont and was probably a frugivore-granivore; Geofossor is a
burrowing genus about the size of a mole, eating roots.

Hyainailourus sulzeri is a hyaenodontid creodont of very
large size: it was taller than 1 m at the shoulder and its M1/
which measures 35.2 x 23 mm (Morales et al., 1998; this vol-
ume) indicates a mass in excess of 500 kg. Morales et al.,
(1998) considered that this enormous carnivore predated Or-
angemeryx as well as rhinocerotids and the occasional pro-
boscideans.

Amphicyon giganteus was the size of Amphieyon major
from the middle Miocene of Europe, its shoulder height
reached 90 cm (this volume); the volume of its cheek teeth
(m/135.5x 19 mm, m/2 26.5 x 21.5 mm) and its ursoid aspect
permit the estimation of its body weight as much more than
200 kg. J. Morales et al., (1998) suggested than this large
carnivore preyed preferentially on Orangemeryx, and that it
was also a scavenger.

Ysengrinia ginsburgi is another amphicyonid carnivore, its
p/4 which measures 15.4 x 8.4 mm means that it was larger
than a wolf; the Arrisdrift species is larger than the largest of
the European type species, and it preyed on suids and me-
dium sized ruminants (Morales et al., 1998).

Namibictis senuti is a musteline Mustelidae, a hypercarni-

Diamantafelis* ferox*

Namafelis* minor*
Lagomorphs

Austrolagomyvs hewdeyi®
Proboscideans

Deinotherium hobleyi

Afromastodan® coppensi*
Tubulidentates

(hrycieropus minuiLs
Hyracoids

Prohyrax hendeyi®
Perissodactyls

Diceros australis*

Chilotheridium pattersoni
Artiodactyls

Anthracotheriidae indet,

Nouruwe kifivinm

Namachoerus morworofi

Dorcatherivm aff. pigoiti

Chrangemeryx* hendeyi*

Namacerus* gariepensis®

Pecora indet. sp. 1

Pecora indet. sp. 2

vore (Morales et al., 1998; this volume). Orangictis is a prim-
itive viverrine Viverridae, the size of which was intermediate
between extant Viverricula indica and Viverra zibetha (Mo-
rales et al., 2001; this volume); its habits were probably close
to those of these two species.

Africanictis meini is a Stenoplesictidae a bit larger than the
extant Genetta genetta, with much the same kind of ecologi-
cal requirements (Morales et al., 1998; this volume ).

Africanictis hyaenoides is another Stenoplesictidae, larger
than the previous species, and is possibly the ancestor of /c-
titherium (this volume).

Diamantofelis ferox is a feline somewhat smaller than a
modern cheetah (Morales ef al., 1998; this volume).

Namafelis minor is a feline the size of extant caracal.

Deinotherium, which was lophodont, inhabited gallery for-
ests. The dental dimensions of the specimens from Arrisdrift
(P4/=45.3 x 48 mm, M3/ = 58 x 60 mm, p/4 =47.5 x 43.2
mm, m/3 = 68 x 53.3 mm; Pickford, this volume) indicate D.
hobleyi was a very large mammal.

Afromastodon, like all the bunodont mastodonts, lived
preferentially in open forest or wooded savannah. The dimen-
sions of its back teeth (M3/ =190 x 90 mm, m/3 = 190 x 80
mm; Pickford, this volume) show that it was huge.

Orycteropus minutus which was not heavier than 3.5 to 4
kg (Pickford, this volume) is a reduced version of the extant
O. afer which can weigh as much as 80 kg; the latter is ex-
clusively a consumer of termites, it is nocturnal and digs bur-
rows; it inhabits open savannah, dry regions and open forest.

Prohyrax hendeyi is the most abundant mammal at the site.
It is subhypsodont, and was twice the size of extant Procavia
capensis (the linear dimensions of its skeleton vary between
1.6 and 2.1 times that of the latter), and it is more cursorial
(Pickford, 1994 and this volume). Its mass can be estimated
as about 20 kg. Extant Procavia are hypsodont and eat vari-
ous plants, dry grass, lichen, bark and fruit; they are rupicole
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Figure 1: Ecological histograms of basal middle Miocene mammals from Arrisdrifi.

and inhabit rocky areas of savannah and arid regions.

Diceros australis is a very large brachyodont, cursorial rhi-
noceros.

Chilotheridium pattersoni is a small aquaphile hippopota-
moid rhinoceros, with hypsodont cheek teeth (Guérin, 2000
and this volume).

Namachoerus moruoroti is a small suid with short muzzle
and lophodont cheek teeth (Pickford, 1995 and this volume).
The dental dimensions published by M. Pickford, notably
those of the P4/ and M3/, show that relative to a mean of
sixty extant Sus scrofa from western Europe and the Middle
East, N. moruoroti was about twice as small; it was probably
a folivore.

Nguruwe kijivium is a bunodont Kubanochoerinae suid; the
dimensions of its teeth show that it was a quarter smaller than
extant Sus scrofa.

Dorcatherium is a small, brachyodont Tragulidae. Dorcath-
erium aff. pigotti from Arrisdrift resembles Dorcatherium
naui from the Miocene of Europe and extant Hyemoschus,
the dimensions of its talus (21 x 11 mm, this volume) reveal
that it was the same size.

Orangemeryx hendeyi is a large climacoceratid Giraffoidea
with elongated cervical vertebrae and with relatively hypsod-
ont cheek teeth; it is the most abundant large mammal in the
site (Morales et al., 1999 and this volume). The anterior and
posterior cannon bones are about as long as those of a large
deer (Cervus elaphus) but are narrower, and the talus is a bit
smaller, so the mean body mass must be about the same order
of magnitude.

Namacerus is an anti lope that is smaller than Eotragus
sansaniensis from the Miocene of Europe, but was more
hypsodont; in size it was comparable to the extant anti lope
Raphicerus campestris, with a mass of between 10 and 14 kg
(this volume).

The Arrisdrift mammals reveal a high biodiversity. Numer-
ous taxa (Afromastodon, Diceros australis, Prohyrax, Dor-
catherium, Orangemeryx, Namacerus, the small carnivores,

Table 1: Ecological categorisation of basal middle Miocene
mammals from Arrisdrift.

Spiibick wyshematic mass wigat bero o tion
Pinctysochions mincaencus | 48 En Fa
Argechiug Nl i AR En BT
Protsnmo butis | g En PT
Byodwimy fasmhl A [+ #HH PY
Brobypifarniidi 4f A [+ HH PT
Macrascabdrd noel ' A HE PT
Aminaiophus ooreanus A AR En L)
Herire miel A A FT
Protarsomys rvocsl R AR Fis FT
Mg QAnapanss U] [+ (w] PT
Mogapedetes prchioed ] AR (s ] PT
Pnraphimys crnrgeLs A AR Fi PT
il SO ifnsaan 1} KB HB Fa
Hyninstourus szarn = L] z Gl u
Amphecyon giganhes (o] G z @ro
TARGIR gnsbung [+ o z GTa
Marmebiciia samai [ c z T
Cramgicis garecerss [ C r (= ]
Atrcaniclis main [+ c z T
Atrcaneti Fanitas [+ o F (=10}
Dis=aniclabs lsoz c E rd GT e
Hamaleis minor [+ D z AT u
Drainorsm Foblig Fra H HE ari
Abomasiodan soppans P H HE alu
OfyCinropUs minutus A [+ En FT
Austrangormys handesl L] [+ HH F1
Brophyrax etk A 3] HH Gl w
Dot ausirals Piax H M oT e
Chigihaddium patieraoni Fla a HH dhry
Hgunen kiivium A 4] [a] GTi
Wamachporus mons A E b ar
At perhafibias o F a

Oorcatherum aff, gagett A il Ha GTu
Crmrgamanys Fardnye iy G i) GTc
Hamacaius garepeTn iy o L GTe
Pacon indat 1 A x]

Pacora incdet 2 Ay o

Tiotal < a7 - 34

most of the micromammals) evoke a more or less wooded
bushy savannah; all the micromammals are terrestrial or sub-
terranean, none is a climber or arboreal. There are few forest
forms (Deinotherium, the two suids); Chilotheridium, which
had hippo-like habits, indicates a more humid environment,
compatible with the above indications, perhaps a gallery for-
est along the banks of the proto-Orange in a generally open
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countryside.
Synecological study

The method used is that conceived by T. H. Fleming (1973),
and brought up to date by Andrews et al., (1979) and modi-
fied by Guérin (1998). A locality is characterised (or a level
within a locality) by a group of four histograms expressing as
a percentage the number of species present grouped according
to zoological classification (taxonomic histogram), size (mass
histogram) dietary adaptations (dietary histogram) and loco-
motor adaptations

- The taxonomic histogram has 8 classes corresponding to
Orders: R (Rodents), I (Insectivores), Pri (Primates), Ar (Artio-
dactyls), C (Carnivores plus Creodonts), Per (Perissodactyls),
Pro (Proboscideans), A (others).

- Mass histogram has 7 classes: AB =less thanl kg ; C=1 to
10 kg; D =10 to 45 kg; E =45 to 100 kg ; F = 100 to 200 kg;
G =200 to 1000 kg ; H=more than 1000 kg.

- Dietary histogram comprises six categories:

En = entomophage; FG = trugivores and granivores; HB =
brachyodont herbivores; HH = hypsodont herbivores; Z = car-
nivores (zoophages); 0 = omnivores.

- Locomotor histogram has six classes:

GT for large terrestrial mammals, subdivided into f (forest),
u (ubiquitous) and c (cursorial); PT for small terrestrial mam-
mals; Gr-Ar for climbers and arboreal forms; Aq for aquatic;
Ae aerial; Fo for burrowers.

Table 1 indicates the ecological categorisation of each mam-
mal taxon from Arrisdrift. Figure 1 corresponds to 4 histograms
defined above. The following remarks are called for:

- the large number of carnivores, artiodactyls and rodents re-
veals that the milieu was predominantly open, which confirms
the importance of zoophages as well as the limited quantity of
large forest forms and arboreal climbers.

- the equivalence of hypsodont and brachyodont herbivores,
the elevated number of medium sized species and the strong
representation of entomophages and omnivores show that
there were forested sectors, which were less extensive than the
open regions.

- the large number of large sized species indicates a certain
humidity.

The synecological study confirms, therefore, the results of the
autecological study: while the Arrisdrift locality was forming,
the proto-Orange, flanked by gallery forests, flowed through a
bushy savannah which was more or less wooded, but globally
quite open. This agrees with the interpretation of Pickford et
al., (1996) who considered on the basis of geological features
that the palacoenvironment at Arrisdrift corresponded to a gal-
lery forest with dense understory under a warm subtropical
semi-arid climate.
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