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channel.  As mentioned previously, Hendey has suggested that some of the LQSM
assemblages may have been subjected to alluvial transport during periods of flooding. If such
transport took place, the degree of breakage and lack of water-related rounding in the LQSM
assemblages suggests that the micromammals were not transported over long distances, or
subjected to transport in a high energy situation. As in the MPPM (F) units, the lack of
taphonomic features associated with weathering suggests that burial occurred soon after
deposition, and the bones were not exposed on the ground’s surface for any length of time in

their depositional history.

A study of mole rat incisor digestion indicates that mole rat digestion in both members show a
similar pattern with close to half of the incisors from the LQSM and the MPPM (F) units
showing no digestion, and the percentages of incisors in the other classes differing by 10 % or

less.

Approximately 18-33% of murid incisors in the LQSM units of satisfactory size, and just over
half of the MPPM (F) incisors, show no signs of digestion. It is impossible to ascertain if the
lack of digestion on murid incisors from the two members reflects death by natural causes,
decapitation of prey, or predation by a category | predator as all these would produce
assemblages in which the majority of incisors show no signs of digestion. Predation has
clearly played a large part in the accumulation of the LQSM assemblages as 53.4 % show
class 1 digestion. The difficulty of interpreting incisors which show no digestion makes a
comparison between the role of predation in the LQSM and MPPM difficult. 1t is, however,
possible to state that predation clearly played a large part in the accumulation of the LQSM
units where roughly 65% of the incisors show signs of digestion. There is less clear evidence
for predation in the MPPM (F) units where some 53% of the incisors from the MPPM (F)
units show no signs of digestion. The degree of digestion, as indicated by murid incisors, is
slightly more intense in the MPPM (F) units as compared to those from the LQSM, this is
indicated by the fact that a higher percentage of the MPPM (F) incisors, show class 2
digestion. Around a fifth (21%) of the MPPM (F) units show class 2 digestion, as opposed to
approximately 8 % in the LQSM units. The range of digestion classes represented, and the
differences in the degree of digestion, suggests that a number of different predators may have
contributed to the fossil assemblages. The majority of incisors from the LQSM and MPPM
assemblages appear to have been taken by category land/or category 2 predator(s), or died

natural deaths,
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Chapter seven
The taxonomy of the Langebaanweg
micromammals

This chapter introduces the various genera and species found at LBW, and places them within

the context of the micromammal faunas from other palaeontological sites in Africa.

7.1 Previous research on the Rodentia from Langebaanweg, ‘E’ Quarry

The following section briefly summarises previous research done on the micromammals at

LBW, and briefly discusses issues pertinent to these genera.

7.1.1 Family Muridae Subfamily: Murinae Genus: Aethomys

Two new species of Aethomys were recovered from the LQSM and MPPM during mining
operations, and were identified and described by Denys (1990a, 1990b). These two species,
A. admanticola, and A. modernis, represent the oldest Aethomys species found to date in
Africa. The larger of the two species, A. adamanticola, is thought to represent an advanced,
early Miocene stage of the species, and shows primitive characteristics which are reminiscent
of A. namaquensis and A. hindei, though it looks different from other modern and fossil
Aethomys species (Denys 1990a). A. adamanticola has many characteristics in common with
Dasymys, which may indicate a close relationship between the two species. Representatives
of the two genera suggest that they separated prior to S million years ago (Denys 1990a).
Dasymys has not so far been recorded at LBW. To date, the earliest occurrence of Dasmys is
in the Early/Middle Pliocene sites of Makapansgat, Nosib, and at Bolt’s farm (Dasmys bolti)
(De Graaff 1960, Denys 1999). Denys (1990b) has suggested that the extant Dasymys is not a

direct descendant of any of the fossil forms.

A. modernis looks similar to the South African species of Aethomys, particularly A.
chrysophilus, though the cingular cusps and crests are more strongly developed and are of a
smaller size (Denys 1990a). It is unclear if this genus had a southern or eastern African
origin, as there is no apparently close relationship between the Plio-Pleistocene Aethomys

from East Africa (Denys 1990a).

7.1.2 Family Muridae Subfamily: Murinae Genus: Euryotomys

Pocock (1976, 1987) described the new murid species, Euryotomys pelomyoides, found at
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Langebaanweg as being transitional between the Murinae and the Otomyinae. Pocock (1976)
points out various cranial features of the Otomyinae which he interprets as linking them with
E. Pelomyoides. and goes on to suggest that the Otomyinae are derived from the Muridae, and
that their probable origin within this family can be linked to the genus Pelomys. This
standpoint is supported by molecular data from Chevret ef al. (1993), which points towards a
close relationship between the Murinae and the Otomyinae. Cladistic analyses of craniodental
data from the tribe Otomyinae have confirmed the monophyly of the Otomyinae, and have
also suggested Pelomys (rather than Arvicanthis) as the sister species of the Otomyinae
(Denys in press). Separation between the Arvicanthini and the Otomyinae may have occurred
around 8-9 Ma (Senegas 2001), or 7 Ma (Chevret ef al. 1993). Morphological evidence cited
as linking E. pelomyoides with the Muridae is that in the M', the two posterior rows of cusps
are not parallel and lean at an angle as seen in Otomys sp., but the angle of inclination of t6
and t9 is greater than that of the first row. This is a feature typical of standard murids and the
dental proportions of E. pelomyoides are noted as being generally intermediate between the

Otomyinae and the murids (Denys et al. 1987).

Senegas and Avery (1998) describe Euryotomys bolti, a new species of Eurotomys, found in
the Waypoint 160 deposits from Bolt’s Farm, which lies 3 km southwest of Sterkfontein. The
Waypoint 160 deposits are, on the basis of the dental pattern of £. bolti, thought to be around
4-5 m.y (Senegas and Avery 1998). E. pelomyoides and E. bolti provide evidence for the
murine origins of the Otomyinae, for which a southern African origin, and Early Pliocene
radiation of the tribe of Otomyinae is proposed (Pocock 1976, Denys 1989, Senegas and
Avery 1998, Senegas 2001). No fossil Otomyinae have been recorded from Plio-Pleistocene
East African palaeontological sites, but the family is well-represented in contemporaneous
South African sites (Denys 1989). The oldest Otomys species found in East Africa, is O.
petteri, recovered from Olduvai Bed I, which is dated to 2-1.5 Ma (Denys 1989).

There are two schools of thought as to the relationship between Euryotomys and the
Otomyinae. Senegas (2001) and Senegas and Avery (1998) suggest that Euryotomys is an
ancestor of the Otomyinae, and that the isolation of Euryotomys in the more arid, western part
of South Africa may have led to the development of Parotomys. Denys (1989) suggests, on
the basis of morphological and biogeographical evidence, that E. pelomyoides is not an
antecedent of the Otomyinae, but rather a murid which was undergoing an enlargement of its

molars. Similarities between E. pelomyoides and Saidomys afarensis, a murid found in
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Pliocene sites in Afghanistan and Ethiopia, may indicate that they share a common mund
ancestor (Denys ef al. 1987, Denys in press). Denys et al. (1987) suggest that geographic

isolation led to the southern African development of E. pelomyoides.

If Eurvotomys is not related to the Otomyinae, there is no representative of the family at
Langebaanweg or Bolt’s Farm. This would indicate a relatively rapid development of the
Otomyinae between the time of deposition of the LBW sediments, and the first appearance of
the genus at Makapansgat at 3.3 Ma, and at the Namibian sites of Nosib, Jagersquelle, and
some of the other Otavi Mountain sites in Namibia at around ~3 Ma, (Senut et al. 1992,
Denys 1999). These phylogenetic problems will hopefully be solved when further fossil sites
dating to the Middle and Late Pliocene are found in southern Africa. For the purposes of
discussion, from this point onwards, the Namibian, microfaunal bearing breccias found in

several localities in the Otavi Mountains, will be referred to as the ‘Otavi Mountain sites’.

7.1.3 Family Muridae Subfamily: Acomyinae Genus: Acomys

The presence of Acomys mabele at LBW is evidence that this genus was quite distinct by 5
million years ago (Denys 1992). Morphological and molecular phylogenies support the
monophyly of the spinosissimus clade (Barome et al. 2001). Acomys, and also Uranomys, are
unique among the Murinae for having a t3 cusp on the upper M3, instead of a t1 cusp (Denys
et al. 1992). Denys et al. (1992) note that a phylogenetic analysis of Acomys, based on dental
characteristics, suggests that Acomys and possibly Uranomys, could represent one of the early
offshoots of the initial radiation of the Murinae. Karyological data agrees with this
interpretation (Viégas-Péquignot ef al. 1983). The analysis also suggests that Acomys is not a
Cricetinae or a Dendromurinae. It is suggested that it would be irrelevant to present a
phylogenetic tree with Acomys as a sister-group to other groups as it requires too many
reversals in dental evolution (Denys et al. 1992). The hypothetical ancestor of Acomys
remains unknown, both karyotypically, and palacontologically, but probably occurred in
Africa between 14 and 7 Ma (Chevret ef al. 1993, Denys et. al. 1994).

7.1.4 Family Muridae Subfamily: Dendromurinae Genus: Dendromus

The genus Dendromus makes its first appearance at Langebaanweg and is represented by two,
new species, namely D. averyi, and D. darti (Denys 1994a). The smaller species, Dendromus
darti, shows low-crowned molars with bunodont cusps and Denys (1994a) suggests that its
closest relative is D. melanotis from the western Cape area. The lophodont D. averyi appears

to be related to the extant D. mesomelas (Denys 1994a). When describing the new
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Dendromus species from Langebaanweg, Denys (1994a) noted that the anteroconid of the M,

exhibited a significant variability both in form, and in the attachment to the first lobe.

The abundance of Dendromus and Mystromys genera during the Plio-Pleistocene in southern
Africa, and their absence in the rich faunal sites of Hadar and Omo. have led to the suggestion
that their centre of origin is South Africa (Denys 1990b). Dendromus has been found at
Jagersquelle, Nosib and a couple of the Otavi Mountain sites. in both Late Miocene and Plio-
Pleistocene breccias (Senut er al. 1992, Pickford et. al. 1994). Dendromus has also been
found in the Late Pliocene/Early Pleistocene Humpata Plateau breccias of Angola, and from
similar aged breccias in north-western Botswana (Pickford er. al. 1994). Denys (1990b) notes
that the Dendromus species found at Makapansgat may represent an intermediary stage of
evolution between D. averyi and D. mesomelas. The Dendromus sp. from the Laetoli beds in

Tanzania are much more evolved than D. averyi (Denys 1990b).

7.1.5 Family Muridae Subfamily: Gerbillinae Genus: Desmodillus

The gerbillid found at LBW is among one of the most commeonly occurring species at the site
and has been identified as belonging to the genus Desmodillus (Denys pers. comm.). Other
fossil Desmodillus sp. have been found at the Early/Middle Pliocene fossil site of Jagersquelle
in Namibia (Denys 1999), and in the Otavi Mountains at Aigamas? (Senut et al. 1992).

The extant monospecific species belonging to Desmodillus is D. auricularis which is found
today in the Namib and Kalahari SW Arid Regions, but not the Cape Region, which contains
the genera Tatera and Gerbillurus (De Graaff 1981, Stuart and Stuart 2001). The gerbillid
Tatera afra is today an endemic of the Cape Region. The genus 7Tatera is ubiquitous and is
found at Kanapoi and Hadar, and in the Early to Middle Pliocene in the Upper Ndolanya beds,
the Laetoli beds, Omo B, and Makapansgat. The genera Gerbillurus and Tatera were found
at Jiagersquelle and Nosib during the Early to Middle Pliocene and at several other of the
Otavi Mountain sites in Namibia (Senut et al 1992). Gerbiilurus is also found at the
Sterkfontein type site in the Late Pliocene/Early Pleistocene. The South African gerbillid
species Desmodillus and Gerbillurus are very similar with respect to dental morphology, and
both display a primitiv;e horseshoe pattern of anteroconid which may indicate that they are

related to the taterilline lineage (Pavlinov 1999).

7.1.6 Family Muridae Subfamily: Delanymyinae Genus: Stenodontomys

The Delanymyinae are represented at LBW by Stenodontomys. S§. saldanahae has been
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described from Langebaanweg and represents a relict Miocene lineage (Denys 1994b). As
mentioned previously, this species appears in Late Miocene breccias from the Otavi
mountains at Berg Aukas and Harasib 3a, and in the site of Nosibl, at around 3 Ma. (Senut er
al. 1992, Pickford et. al. 1994). Stenodontomys darti was identified by Lavocat, at
Makapansgat, Rodent corner in situ, Pink breccia collection (Pocock 1987, Denys 1994b). In
terms of extant species, Stenodontomys shows the closest affinities with Delanymys (Denys
pers. comm.). Certain characteristics such as the undivided anterocone and short posterior
cingulum are some of the features which differentiate Stenodontonmys from East African
Miocene Cricetinae such as Africricetodon and Notocricetodon (Denys 1994b). Denys
(1994b) notes that the existence of a mesoloph(-id) in Stenodontomys and Delanymys, and not
in Petromyscus, suggests that the Petromyscinae do not form a natural group and could have
their origins in Early Miocene cricetine lineages which are different to those of the

Dendromurinae.

The extant Delanymys brooksi is a relict species currently found in marshy areas in Eastern
Zaire and western Uganda where there is a variety of sedge and grass affiliated species.
Delanymys is an active climber, and is a very small species, which allows it to exploit very

thin stems, without competing with Dendromus (Kingdon 1974).

7.1.7 Family Muridae Subfamily: Mystromyinae Genus: Mystromys

A new species of Mystromys, Mystromys pocockei, was described from Langebaanweg
| (Denys 1991). M. pocockei was found in conjunction with a larger species, M. hausleitneri,
which is also found at Makapansgat and Sterkfontein Valley (Avery 2000a). The presence of
M. hausleitneri at Langebaanweg indicates that this species survived and flourished over a
considerable period of time as it is found at Sterkfontein at 2.8 Ma (de Graaff 1960, Denys
1990b, Avery 2000b) where it dominates the fossil assemblages, together with Palaeotomys
gracilis (de Graaff 1960). M. hausleitneri is also found at the younger Late Pliocene to Early
Pleistocene sites of Kromdraai, and the Schurweberg deposits (De Graaff 1961, Denys 1991,
Avery 2000a).

t)enys (1991) places the new species, Mystromys pocockei, with the Cricetinae, but notes that
this species shows several features which differentiate it from other representatives of the
genus. M. pocockei and Proodontomys cookei have some characteristics in common, such as
the undivided anterocone, which Denys (1991) suggests may be a pnmitive feature

representing an ancestral stage for South African cricetines. Other primitive features shown
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by M. pocockei include its smaller size, less alternated cusps, a less rectilinear longitudinal
crest, and the undivided prelobe of the M. M. pocockei also has several features which may
suggest a parental relationship of Mjystromys with the Petromyscinae, though further

molecular and anatomical research is needed to test this hypothesis (Denys 1991).

M. hausleitneri is noted as being very similar in morphology to the extant M. albicaudatus,
and size was the only criterion which made it possible to differentiate the fossils from the
Makapanagat Cave of Hearths from recent material (de Graaff 1960). Denys (1991) has
shown an overlap in the size of the M, of M. hausleitneri and M. albicaudatus, and has noted
that they form a chronocline. The validity of a subspecies, M. hausleitneri barlowi, found by
Broom from Sterkfontein, has been questioned and is generally discounted (De Graaff 1960,
Denys 1999). A dwarf species of Mystromys has been found at Makapansgat (in the
Makapansgat rodent corner in situ, and the Makapansgat limework dumps) and is as yet
undescribed, though it could prove to be the same as M. pocockei (Denys 1991). If so, this
would make it contemporaneous with Proodontomys which would exclude a phyletic
descendance hypothesis involving these two species (Denys 1991). Mystromys albicaudatus
1s the only living representative of the Mystromyinae, a family which was well-represented in

South African fossil sites during Plio-Pleistocene times.

7.1.8 Family Bathyergidae Subfamily: Bathyerginae Genus: Bathyergus

The Bathyergidac may be divided into two Subfamilies: the Bathyerginae which have
grooved upper incisors, and the Georychinae which contains the genera Georychus and
Cryptomys which have smooth incisors (Skinner and Smithers 1990, Bennett and Faulkes
2000). The roots of the upper incisors lie above the molar teeth in the Bathyerginae but lie in
the pterygoid region behind the molars in the Georychinae (De Graaff 1981, Skinner and
Smithers 1990).

The genus Bathyergus, is the only one which exhibits enlarged foreclaws which are used for
burrowing, the other genera utilise their incisors (Bigalke 1978). The extant Bathyergus
suillus (Cape dune mole rat) is the largest of all the bathyergids and is the largest known
completely subterranean rodent in the world (Skinner and Smithers 1990). Karotype analysis

suggests that mole rats evolved in southern Africa (Nevo ez al. 1985).

All three genera of mole rats have been found in Early Miocene fossil beds dating to around

25 million years ago in Namibia and East Africa (Bennett and Faulkes 2000). Bathyergoides,
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the largest of the three fossil genera, is thought to be related to the Bathyergidae, while
another of the fossil genera, Proheliophobius is similar to the extant Hefterocephalus and
Heliophobius (Bennett and Faulkes 2000). Paracryptomys was found in the Namibian desert
in Early Miocene beds (Bennett and Faulkes 2000). Heterocephalus fossils have been found
together with extinct bathyergid ancestors, which together with molecular data, suggests that

Heterocephalus diverged from the family early on (Bennett and Faulkes 2000).

Mole rats are one of the most common rodent species found at LBW, and Bathyergus hendeyi
and Cryptomys broomi are the two new bathyergid species described from LBW (Denys
1998). Langebaanweg provides vital information in that the presence of these two species
indicates that the differentiation between Cryptomys and Bathyergus occurred before 5-4 Ma
(Denys 1998). Bathyergus hendeyi may be a common ancestor of the extant Cape endemics
B. janetta and B. suillus, though this must remain a theory until intermediate fossils are found.
The fact that Bathyergus is found clearly differentiated from other bathyergids at LBW,
supports an early differentiation of this genus which molecular trees suggest may have
occurred around 12 Ma (Nevo ef al. 1987, Denys 1998). Bathyergus cannot be directly
related to a Miocene ancestor, however, as the fossil record between 5-12 Ma is incomplete
(Denys 1998).

The most striking morphological trait of C. broomi are the low-crowned teeth of this species.
The molar dimensions of C. broomi show a similar variation to that of modern C. hottentotus
s.l. and C. robertsi from Kromdraai B and Sterkfontein sites. C. broomi is the earliest known
representative of this genus and appears to be closely related to either C. hotfentotus s. 1. or C.
damarensis (Denys 1998). The fossil Gypsorychus does not share common characteristics
with B. hendeyi or C. broomn, clearly suggesting a differentiation before 5 Ma (Denys 1998).
Georychus and Bathyergus appear to have differentiated fairly early on, on the basis of skull
and dental morphology (Denys 1998). This is in accord with the molecular evidence (Nevo et
al. 1987). An investigation of karotype differentiation in three genera and four currently
accepted species of mole rat indicated that karotypically 2n = 54, is shared by all species
except C. h. damarensis, and B suillus, and karyotypic evolution is distinct in both diploid

numbers and karotype morphology (Nevo ef al. 1985).

7.1.9 Family: Myoxidae Subfamily: Gliridae Genus: Graphiurus

An undescribed Graphiurus sp. was found at LBW (Pocock 1976, Hendey 1981a). Today,

the genus Graphiurus is represented in southern Africa by four species, two of which (G.
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murinus and G. parvus) are associated with woodland savanna and bush, and the other two
(G. platyops and G. ocularis) with rocky areas (Skinner and Smithers 1990, Stuart and Stuart
2001). G. ocularis may also be found associated with trees (Stuart and Stuart 2001).

7.1.10 Family: Hystricidae Gen. and sp. not det.

Two porcupine species were recovered, one from the LQSM, and another from bed 3aS and
3aN (MPPM). These have not, as yet, been studied. The family Hystricidae consists of two
sub-families, the Atherurinae (brush-tailed porcupines) and the Hystricinae (crested
porcupines (De Graaff 1981, Skinner and Smithers 1990). The crested porcupine, H. cristata,
is found in East Africa and northwards to the coast of the Mediterranean. Hystrix
africaeaustralis (Cape porcupine) is the species found in the more southerly parts of the
continent (Skinner and Smithers 1990). Three subspecies have been described, but are not

accepted by Meester ef al. (1986).

7.2 New additions to the murid faunal list at LBW

This section introduces the various genera which this study has added to the faunal list at
LBW.

7.2.1 Family Muridae Subfamily: Murinae Genus: Zelotomys
Zelotomys has not previously been recorded at Langebaanweg, but three teeth belonging to
these genera were identified in the LQSM and MPPM (F) units. PQL68488 (ES/D2, LQSM)
showed features of Zelotomys, but slight damage to the M;, makes this identification
somewhat tentative. If it is indeed Zelotomys, it is a different species to the other Zelotomys-
like molar, PQL68980 (F10, MPPM), which was notably larger and showed some
morphological differences. PQL68980, an M, has been identified as ‘Zelotomys-like sp’ as
the general cusp physiology appeared similar to Zelotomys, though this tooth was shorter than
those of extant Zelofomys sp. PQL 68906 (F10, MPPM), an M!, was also identified as
belonging to a Zelotomys sp.

Zelotomys aff woosnami appears in the Ngamiland fauna at 3 Ma (Pickford and Mein 1988),
and a Zelotomys sp. is found at Jagergsquelle and Nosibl (Senut et. al. 1992), indicating the
early presence of this genus in the Namib/South West Arid Region. By the Late
Pliocene/Early Pleistocene Zelotomys is relatively common in South African sites, and is also
found at Humpata and in East Africa at Olduvai (Denys 1999). In South Africa, during the
Middle Pleistocene, Zelotomys is found at Makapansgat in the Cave of Hearths, at
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Sterkfontein in Horizons of 2-1.7 Ma, and in the Late Pleistocene, at Nelson Bay Cave (Avery
2000a, 2000b). The fossil evidence indicates that Zelotomys enjoyed a wide distribution and
appears to have been relatively ubiquitous in the Late Pliocene/Early Pleistocene where it is

found at Sterkfontein, Kromdraai, Humpata, and Olduvai (Denys 1999).

7.2.2 Family Muridae Subfamily: Murinae Genus: Thallomys

A Thallomys sp. was identified from an M' from the MPPM units (PQL 68912, F10, MPPM
(F)). Thallomys is not found at Nosib or Jigersquelle, but is found at one of the other,
younger, Otavi mountain sites, namely Aigamas 2, which is 2-1 Ma (Senut ef al 1992). In
South Africa, 7. cf. paedulcus occurs at the Cave of Hearths, and a Thallomys sp. was found
at Kromdraai B (Denys 1990b). Three different species of 7hallomys are described at Omo,
namely Thallomys jaegeri, Thallomys quadrilobatus, and Thallomys sp. indet. (Wesselman
1984). Thallomys laetolilensis was described by Denys (1987b) from the Laetoli Beds, where
it was the most abundant murid. 7. laetolilensis shows certain primitive characteristics which
have lead Denys (1987b) to suggest that the Laetoli form may be ancestral to 7.
quadrilobatus.

One species of extant Thallomys, namely Thallomys paedulcus, is recognised in Eastern and
Southern Africa (Kingdon 1974, Denys 1987b). It is generally thought that these two
populations are distinct, although their status, possibly that of sub-species, has not yet been
established (Jaeger 1976, Denys 1987b). The southern African Thallomys paedulcus shares
several primitive traits with the fossil 7. quadrilobatus and T. laetolilensis. The East African
T. paedulcus appears to be more derived in relation to the primitive Laetoli form (T
laetolilensis), and to show fewer primitive traits than fossil forms from Olduvai and the extant

T. paedulcus in South Africa (Denys 1987b).

7.2.3 Family Muridae Subfamily: Murinae Genus: Rhabdomys

It is generally agreed that the Genus Rhabdomys currently contains only one species, R.
pumilio (Avery 1998). This species has an extremely wide distribution and shows variability
in size and proportions in the specimens from different areas of southern Africa (Avery 1998).
Rhabdomys is currently a ubiquitous species and is found in the Somali-Masai, Zambezian,
Highveld, Namib, Kalahari-SW Arid and Cape Regions, and is closely related to the
Lemiscomys-Pelomys-Arvicanthis group on one hand, and the East African Hybomys, on the
other (Misonne 1969). In terms of the Early-Middle Pliocene fossil sites, this species is found
at LBW, Makapansgat, Nosib and Aigamas2 (Senut ef al. 1992). Two species of Rhabdomys,
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one large and one small, have also been recorded from the Otavi Mountain breccias listed as
being Post-Miocene age by Pickford ef al. (1994). There appear to be two, or possibly more,
species of Rhabdomys at LBW, providing evidence of the early differentiation of this genus in
South Africa. Rhabdomys was found at Kromdraai, Sterkfontein, and in early Pleistocene
deposits at Swartkrans (Avery 1998). De Graaff (1960, 1961) adds Bolt’s farm (this species
was identified as R. cf. pumilio) and Taung to this list. Rhabdomys occurs in Pleistocene
deposits at Olduvai, but has not been found in any older East African fossil sites (De Graaff
1960, 1961, Denys 1999). Rhabdontys is not found on the faunal list of microfaunal samples
recovered from north-western Botswana which are Late Pliocene-Early Pleistocene in age
(Pickford er al 1994). There is, however, some evidence that a nocturnal predator
accumulated the assemblage. Absence in the faunal assemblage may not, therefore, reflect
absence in the region. In conclusion, the present fossil evidence suggests that Rhabdomys
was represented by more than one species at approximately 5 Ma in Namibia in the Otavi
mountain Breccias, and in South Africa at LBW. A single species, R. cf. pumilio, was
recovered from Bolt’s farm which, according to Senegas and Avery (1998), is close in age to

LBW. The fossil evidence to date thus suggests a southern African derivation for this genus.

7.2.4 Indeterminate species from LBW

This section briefly lists the other murid species found at LBW which have been identified to
genus only. Several new Mus and Acomys-like species were recorded on the spreadsheet
under the description of ‘Acomys sp.”, ‘Mus sp.’, and in one case where the genus was
uncertain, ‘Mus or Acomys sp.”. One of the Acomys species, represented by a single molar,
was considerably larger than A. mabele and the other Acomys specimens, this specimen was

recorded as “Acomys sp., large’. 7.5

7.3. The Insectivora from Langebaanweg

Shrew, elephant shrew, and golden mole bones and teeth are found in conjunction with the
rodents in both the LQSM and MPPM and it is thus appropriate to mention them very briefly
at this point. The shrews and golden moles have been included in the taphonomic analysis of

the postcranial bones from the MPPM (F).

7.3.1 The Chrysochloridae (Golden moles)

Golden moles differ from true moles in that they have only four digits on their front feet while

the latter have five (Skinner and Smithers 1990). There is a general lack of basic information
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on the golden moles and golden mole species such as Visagie's golden mole (Chrysochloris
visagiei) and Van Zyl’s golden mole (Cryprochloris zyli), were identified by a single
specimen each (Skinner and Smithers 1990). The golden moles show a marked evolutionary

convergence with the other subterranean species such as the mole rats (Bigaltke 1979).

All the golden moles are insectivorous but most will take earthworms (Skinner and Smithers
1990). Most golden moles prefer to live in light, sandy soils, as in the case of Eremitalpa
granti which lives in light dune sand (Skinner and Smithers 1990). Very dry soils would be
unsuitable for chryochlorids as they would lack soil fauna for the insectivores to feed on
(Andrews and Van Couvering 1975). Soil types suitable for chrysochlorids could range from

intermediate woodland to savanna soils (Andrews and Van Couvering 1975).

Speciation of the Chrysochloridae has taken place mainly in the southern parts of Africa, and
this family is found today in non-forested areas of the South West Arid, South West Cape,
and the Northern and Southern Savanna zones, in a wide diversity of habitats (Bigalke 1972).
For example, Eremitalpa granti occupies areas which reach into the Namib desert while
Chrysospalax villosus occupies areas of moist grassland (Bigalke 1972).  Fossil
Chrysochloridae found in Pleistocene deposits in southern Africa have undergone minimal

morphological change since that time (Skinner and Smithers 1990).

The golden moles at Langebaanweg have not been studied in any detail and are merely
recorded as Chrysochloris sp. (Hendey 1981a). They have been found in the LQSM and
MPPM (beds 3aN and 3aS).

7.3.2 The Soricidae

Shrews are the most common species of insectivore in Africa and are presented in the
southern African subregion by four genera and 15 species (Skinner and Smithers 1990). All
shrews are capable of burrowing but these tunnels generally consist of short, blind escape
tunnels running from the nest (Skinner and Smithers 1990). They are capable of climbing
under certain circumstances but are generally terrestrial (Skinner and Smithers 1990). Shrews

have a very high metabolic rate and feed throughout a 24 hour period.

All the African species of shrew belong to the subfamily Crocidurinae and are represented by
the four genera; Myosorex, Sylvisorex, Suncus and Crocidura. Three species of Myosorex
have been found in the subregion, these are M. varius, M. cafer and M. longicaudatus

(Skinner and Smithers 1990). Extant members of the genus Myosorex have fossorial
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adaptations and are generally confined to moister areas in forests, or near rivers and streams
(Skinner and Smithers 1990). Sylvisorex is restricted mainly to tropical Africa, but Suncus
has a far wider distribution and is found in Eurasia and the Oriental Region (Skinner and
Smithers 1990). Crocidura is the largest genus of African shrews and is represented in the

subregion by eight species (Skinner and Smithers 1990).

Genetic differences between M. varius, M. sclateri and M. cafer are typical of well-
differentiated species (Maddalena and Bronner 1992). Maximum parsimony and likelihood
analyses of electrophoretic data suggest that Myosorex diverged from the Crocidurinae at

nearly the same time as the Soricinae (Maddalena and Bronner 1992).

Much research is still needed into the taxonomy and biogeography of shrews. Hendey
(1981a) lists an undescribed species of Mysorex and Suncus in the LQSM, and other,
indeterminate species of shrew in both the LQSM and MPPM (Beds 3aN and 3aS).

7.3.3 The Macroscelididae

Members of the Family Macroscelididae are found only in Africa (Skinner and Smithers
1990). As seen in the chrysochlorids, speciation has been most active in the southern part of
the continent. These shrews eat insects and fill the role of predators arid, despite some
differences between the species, they are all rather similar (Bigalke 1972). Their body forms
suggest that the Macroscelidae evolved in open areas, a view which is supported by their
present distribution (Bigalke 1979). Only two of the present species occur in forests, the

others are found in arid and savanna areas.

Early Oligocene beds in Egypt (~ 30-35 million Ma) and deposits in the Namib desert dated
to 20-22 Ma were found to contain some of the earliest fossil elephant-shrew remains
(Skinner and Smithers 1990). The Macroscelidae are represented at LBW by an undescribed
species of Elephantulus, which was found in the LQSM and MPPM (Hendey 1981a).

7.4 The Aethomys species at Langebaanweg

Identifying 4. modernis and A. adamanticola was not always easy as there was considerable
morphological variation within both species, and many of the specimens consisted of isolated
teeth. Accession number PQL69250 (F11, MPPM) contained a maxilla with an MU' which
differed from other A. adamanticola specimens and has been called ‘Aeth. adamanticola-like’

on the spreadsheet. This MU' looked like an A. adamanticola but differed in two respects.
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Firstly, it had no anterior cingulum as described by Denys (1990a) for 4. adamanticola, and
secondly, it had a well-defined cingular crest on t8, whereas 4. adamanticola is described as

having a trace of a posterior cingulum.

PQL 68918 (F10, PPM) contained a maxilla with an MU' which has been recorded as
‘dethomys modernis-like, pc present’. This molar showed all the features of the M' of an 4.

modernis, but had a large, round posterior cingulum, a feature not shown by A. modernis.

Several other Aethomys and Rhabdomys-like species were found and were identified to genus
only as these species were for the most part, represented by only one, two or three molars.
They were arbitrarily given names, such as Aethomys sp. 1, Aethomys sp. 2, Aethomys
intermediate and so on, in order to differentiate between them. A brief description of the
following Aethomys and Rhabdomys species is given in Appendix J, but the exact
classification of the new, and as yet indeterminate Aethomys, Rhabdomys and other species,
will have to be delayed until such time as larger samples of the fossil micromammal material
from the excavation area becomes available. No attempt was made to match upper with lower
molars due to the presence of what appears to be several new species, together with small

sample sizes. The following Aethomys and Rhabdomys species were identified:

¢ Aethomys intermediate and dethomys sp. 3 - identified from an M' molar
¢ Aethomys sp. 1 and Aethomys sp. 4 - identified from an M, molar
¢ Rhabdomys sp. 1, and Rhabdomys sp. 2, identified from an M; molar

& Rhabdomys intermediate identified from M' molars

Aethomys sp. 3’ is the name arbitrarily given to describe an Aethomys-like sp. of which only 3
maxillae were found in Unit F10. These specimens were of particular interest as this species
showed similarities to A. adamanticola, which showed features not seen in other fossil and

modern Aethomys species.

The molars called ‘small Aethomys or small Rhabdomys® probably come from more than one
species of murid. These molars were markedly smaller than the other, larger species of

Rhabdomys and Aethomys

7.4.1 Measurements of the upper and lower first molars of the Aethomys and Rhabdomys
species at LBW

The length and breadth measurements made of all the Aethomys and Rhabdomys species
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shown in the following figures may be found in Appendix K (M;) and Appendix L (M").
Sample size in Figure 7.1, Graph a, is too small to make any conclusive remarks, but there is

clearly overlap in size of the various Aethomys and Rhabdomys species.

The small, and therefore unsatisfactory, sample sizes of the species appearing on the
following figures are unsatisfactory, and render the following resuits provisional. The A.
adamanticola specimen on the top right in Figure 9.1, Graph b is PQL68758 (Unit F10,
MPPM). This was the only measurable A. adamanticola My recovered from the MPPM (F)
excavation site and this specimen is markedly bigger than the rest, which are all from the

LQSM. This relatively large size was not seen in the A. adamanticola M"'s from Unit F10.

This suggests either that this molar is an unusually large A. adamanticola, or that the tooth
came from another Aethomys species similar to Adamanticola, but larger. The anomalously
small A. adamanticola My seen on the bottom left of Figure 7.1, Graph b (PQL 68484
ES/Eles, LQSM) was a relatively worn tooth, and this may have affected the measurements,
which are clearly smaller than other 4. adamanticola specimens. Alternately the wear on the
tooth may have also affected identification of the species, causing it to be mis-identified,

although identification was double-checked.

Figure 7.1, Graph c, indicates that Aethomys modernis molars are generally smaller than those
of A. adamanticola, but there 1s some overlap in the length and breadth of the two species.
Breadth, rather than length, appears to be the main feature separating 4. modernis and A.
adamanticola. The measurements of A. modernis from the LQSM and MPPM (F) were very

similar and no size differences were observed.

Figure 7.2 illustrates the measurements made on the M' molars from the various Aethomys
and Rhabdomys species. There is not a great deal of variation in the length and breadth of the
M, of 4. modernis specimens from the MPPM (F). The smallest 4. modernis molar in the
bottom left of the graph (PQL 68584, TP1, LQSM) is the only positively identified A.
modernis M1 recovered from the LQSM units. Interestingly, it is smaller than those from the
MPPM (F), but sample size is too small to indicate if this is significant. Unfortunately no
positively identified 4. modernis M"’s were found in the LQSM units. Tt is possible that the

specimens from the LQSM represent another subspecies, or even species.
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Figure 7.1: A comparison between the length and breadth of the M, of the Aethomys
and Rhabdomys species from the MPPM (F) and LQSM units
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Figure 7.2: A comparison between the length and breadth of the M" of the Aethomys
and Rhabdomys species from the MPPM (F) and LQSM units :

Upper M! molars from 4. Adamanticola were recovered in relatively high numbers compared
with the other Aethomys species. There is no marked difference between the size of the A.
adamanticola specimens from the LQSM and MPPM (F). 4. adamanticola tends to be larger
than 4. modernis, though, as seen in the M;’s, there is some overlap in size between 4.
adamanticola and A. modernis. As may be seen in Fig. 7.2, Graph. ‘d’, the two molars
Aethomys modernis-like PQL 68918 (F10, MPPM), and the Aethomys adamanticola-like
PQL69250 (F11, PPM), are smaller than the other A. modernis and A. adamanticola molars.
This adds support to the identification of these teeth as being different to 4. modernis and A.

adamanticola.

Size is clearly not a good indicator to use when separating out Aethomys intermediate,
Aethomys sp. 3 and the other dethomys species found at LBW as Figure 7.2, Graph ‘d’ and
‘e’, clearly show overlap in size between the various species. These species also overlap in

terms of size with the various indeterminate Rhabdomys sp., though on average, the M"’s of the
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Rhabdomys intermediate species appear to be smaller than 4. modernis and the other
Aethomys sp. The species called ‘dethomys intermediate’ appears to be closer to 4.
adamanticola, rather than 4. modernis, in size, but this may be an artefact of the tiny sample
size. De Graaff (1960) calls Aethomys a ‘borderline genus”, and the similarity of Aethomys to

others of the Arvicanthis group frequently makes identification of fossil species difficult.

7.5 Molar length and breadth measurements of Euryotomys pelomyoides

The measurements relating to the M, of £ pelomyoides, as illustrated by Figure 7.3, may be
seen in Appendix M. The M, was the only tooth which showed a size difference between the
MPPM (F) and LQSM, and a generally greater length in the molars from the MPPM (F) units
was observed. The M' and M, were also measured but no discernible differences in size were

observed.
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Figure 7.3: Variation in the length and breadth of the molars of E. pelomyoides (M,)
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The reasons for the increase in molar size in the MPPM (F) units is unclear, but the difference
is interesting as it suggests a difference between the LQSM and MPPM (F) in one of the
parameters affecting tooth size of Euryotomys. The author measured teeth from the recent
excavation area (MPPM (F)), and Christiane Denys measured specimens recovered from the
MPPM during mining operations. Despite the fact that different samples from the MPPM
were measured, both samples contained k. pelomyoides teeth of a relatively larger size to
those from the LQSM units.

7.6 Summary: The rodent genera and species of Langebaanweg

Table 7.1 presents a list of the various rodents found at Langebaanweg. Species identified
during previous research on the micromammals from the MPPM and LQSM are shown
separately from the new species identified in this thesis. The term ‘indet.” (indeterminate)
following the genus name of the new species listed in Table 7.1 is used to indicate that these
species were identified to genus only. The new, indeterminate species are noted as being
identified from an upper or lower molar, or both. As may be see on Table 7.1, several new
species have been identified in this study, but not yet formally described. The majority of
these come from the MPPM (F). A detailed breakdown of the species identified in all the
LQSM units, and in unit F10 and F11 of the MPPM (F), may be seen in Appendix N (LQSM)
and Appendix O (MPPM (F)). The Aethomys and Rhabdomys species identified as yet only to
genera in Table 7.1 may indicate quite profuse speciation of these genera. The enlargement of
the sample, and a more detailed identification will clarify the extent of speciation of Aethomys
and Rhabdomys at LBW.

Murid mandibles and maxillae which had retained the first molar were identified to species, as
were isolated upper and lower first molars. There is good specific diversity at LBW in that
the Dendromurinae are represented by two species, the Mystromyinae by two species, and
Aethomys and Rhabdomys by what may be more than three species. In terms of genera,
Langebaanweg shows a generic diversity very close to that of Omo B and C, and the
Namibian sites of Jagersquelle and Nosib. The number of undescribed species in many of the
East African fossil sites makes a direct comparison of specific diversity with LBW difficult,
however, as noted in Chapter two, there is, on average a greater diversity of genera and

species in South African sites (Denys 1996a).
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Rodentia

LQSM

MPPM

MPPM (F)

Species identified by previous researchers

Hystricidae

Gen. and sp. not det. A {Hendey 1981a)
Gen. and sp. not det. B (Hendey 1981a)

X

Bathyergidae
Cryptomys broomi (Denys 1998)
Bathyergus hendeyi (Denys 1998)

*

“~ X

Myoxidae
Graphiurus sp. (Hendey 1981a)

Gerbillidae
Desmodillus sp. nov.

Dendromurinae
Dendromus averyi (Denys 1994a)
Dendromus darti (Denys 1994a)

Delanymyinae
Stenodontomys saldhanae (Denys 1994b)

Mystromyinae
Mystromys pocockei (Denys 1991)
Mystromys hausleitneri (Denys 1991)

? Otomyinae
Euryotomys pelomyoides (Pocock 1976)

Murinae

Acomys mabele (Denys 1990c)
Aethomys adamanticola (Denys 1990a)
Aethomys modemis (Denys 1990a)
New species indentified in this study

Aethomys modemis -like, pc present (indet.) M"*

Aeth. adamanticola-like (Indet.) M'
Aethomys sp. 1 (Indet.) M,

Aethomys sp. 3 (Indet) M'

Aethomys sp. 4 (Indet.) M,

Aethomys intermed. (Indet.) M'
Rhabdomys Intermed. (Indet.) M'
Rhabdomys sp. 1 (Indet.) M,
Rhabdomys sp. 2 (Indet.) M,

Mus or Acomys-like sp. (Indet.) M and M,

Small Aethomys or small Rhabdomys (Indet.) M,

Acomys sp. (large) (Indet.) M
Thallomys sp. (Indet) M'
Zelotomys-like sp. (Indet.) M, »
Zelotomys sp. (Indet.) M'

XX NI AVXXNXEAXX SAS [N (NS (S SN S S S xS

PR N P P O OO S S D G D S RN

i

CHAXEHRAXACNCNANNCNNN SSS S IS S (xS |8 %

Table 7.1: The Rodentia at Langebaanweg from the LQSM and MPPM (F) (MPPM faunal

list after Hendey 1981a, page 53)

Key: = species present X = species absent
# = more than one indet. species is included in this category
? = identification of genus is uncertain

= = gpecies not recorded in previous studies of MPPM material
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The Gerbillinae are represented by an undescribed Desmodillus sp. at LBW, and there are
approximately six murine genera. If LBW is compared with other Early-Middle Pliocene
sites in East and South Africa, LBW shows a ratio of Murine to gerbillid genera which is
similar to that of the fossil sites of Hadar and Omo B. The number of Murine genera from the
Namibian sites of Jagersquelle and Nosib is slightly lower than LBW, and the number of
gerbillid genera slightly higher. Five Murine genera were represented at Hadar, Jigersquelle,
and Nosib, together with one, three and two gerbillid genera, respectively (Denys 1999). Five
Murinae, and one gerbillid are found at Omo B, and five Murinae (no gerbillid) at Omo C.
The Ngamiland caves yielded a large number of gerbillids and Pickford and Mein (1988) list
four different species, and three different genera, found together with three Murine genera
(Denys 1999).

In terms of the South African Early-Middle Pliocene fossil sites, one gerbillid genus is found
at Makapansgat rodent comer in sitw and at Makapansgat exit quarry red mud, together with
eight Murine genera. Makapansgat limework dumps contains no gerbillid genera, but nine
Murine genera are represented. As these figures indicate, there are more Murine genera

represented at Makapansgat, than LBW, although both sites contain only one gerbillid.

Langebaanweg shows certain similarities in terms of generic and specific diversity with
several other fossil sites, both in East and South Africa. The diversity of species and genera
observed at LBW is likely to have been affected by a number of factors, including the
depositional history of the various horizons, the taphonomy of the site, and many other issues,

all of which are explored further in Chapter 8.
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Chapter eight

The palaeoecology of the Langebaanweg
micromammals

This chapter compares the micromammal assemblages from the LQSM and MPPM (F) and
discusses how representative these may be considered to be of the micromammal population
living at LBW during the period of deposition of these horizons. Various other taphonomic
issues relating to the taxonomic mix of micromammal taxa found in both members are
reviewed. The chapter concludes with a palaeolecological reconstruction of the LBW area, as

suggested by the fossil micromammal population.

8.1 The effect of sample size on species diversity

Before presenting the results of a taxonomic study of the micromammals from LBW, it is
important to say something about the effect that sample size may have on the diversity of a
fossil assemblage. This issue is particularly relevant given the fact that many of the units

from the LQSM contain very small samples.

It has long been accepted that the diversity and richness of a fossil sample are highly
correlated with sample size (Cruz-Uribe 1988). In an extensive study of micromammal fossil-
bearing sites throughout Africa, Denys (1999) found that the number of species and genera
were dependant upon the MNI. Other micromammal researchers such as Manthi (2002) have
also correlated a lower general diversity (H) with a relatively smaller sample size. A further
discussion of generic and species diversity in the west coast fossil sites and owl-pellet

assemblages may be seen in Chapter twelve.

The depositional history of the assemblages from the LQSM and MPPM (F), and in the case
of the LQSM units, the manner of recovery, may have affected the taxonomic mix of species,
and the species diversity, found in the various assemblages. These so-called ‘assemblages’
are assemblages only in the sense that they represent micromammals from the LQSM or
MPPM (F) fossil horizons. Given their complex depositional and taphonomic histories, these
assemblages may potentially have very little in common with the original micromammal

accumulations from which they came.
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8.1.1 Murid species diversity at LBW

Table 8.1 shows murid species richness for the LQSM and MPPM (F) units. The number of
individual specimens (NISP) indicates the total number of M' and M; molars, both isolated
and in situ in mandibles and maxillae. Murid species richness is calculated by counting the
number of species represented by these molars, which are listed in Appendix P. Molars of

uncertain identification are excluded from Table 8.1,

The specific diversity of F11 as shown by the M' and M, molars is actually 12, however, the
identification of an M® from a gerbillid in Unit F11, and an M; in unit F10, indicated that this
species was found in the MPPM (F) and species richness was therefore increased to 13. The
number of species found in ES/D2, the combined elephant sites, and the MPPM (F) units F10
and F11, is an under-estimate as a small number of new, undescribed species have been put
together under a general heading, such as ‘small Aethomys or small Rhabdomys (Indet.)’ (see

Table 6.1, Chapter 6).

Unit Species Richness NISP
LQSM units

ES/D2 ~13 417
Combined Eles ~11 104
ES/SQ1 7 49
ES/TP1 7 27
PB 4 13
ES/TP4 3

Combined ES/bed2 3

ES 1

LQSM (all units combined) ~16 619
MPPM (F) units

F10 ~19 131
Fi1 13 66
Unit F10 and F11 combined ~20-22 197

Table 8.1: Murid species richness in the LQSM and MPPM (F)

Figure 8.1 illustrates the figures shown on Table 8.1, and plots murid species richness against
the NISP. Thé number of species in unit F10 and F11 combined, namely ~22, has been
calculated with the assumption that the M' and M, molars from the various Aethomys species
each represent a different species. Due to the small number of specimens, no attempts have

been made to match the upper and lower molars, and it is possible that one or more species



Chapter 8: The palacoecology of the LBW micromamimals 143

have been double-counted. M' molars were more common than the M;, and if the more
numerous M' molars are used to calculate the number of species, species richness in unit F10

and unit Fl11 combined decreases to ~20. Both points are shown in Figure 8.1.
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Figure 8.1: The relationship between richness and MNI in the LQSM and MPPM (F) units

ES/D2 represents micromammals recovered from a dump area and contains the largest
micromammal assemblage of all the LQSM units. The relatively large sample size of ES/D2,
as well as the fact that it was presumed to contain assemblages which came from a number of
different areas, led to the expectation that ES/D2 would show a relatively greater richness
than the other, smaller LQSM units, recovered from more discrete areas. Surprisingly, this
unit does not show a substantially greater richness than the micromammals which came from
the combined elephant sites, which represent a relatively small and discrete area at LBW.
ES/D2 is distinguished from the other LQSM units in Figure 8.1 by the fact that the relatively
large sample size has not resulted in a proportional increase in species richness. This suggests
that the available pool of murids in the environment has been sampled. A similar scenario
may be seen in ES/SQ1 and ES/TP1, where both units show a richness of seven species,
though the former assemblage is almost two times larger than the latter. Combining all the
LQSM units together (the point on Figure 8.1 labelled ‘LQSM - all units combined’)
increases sample size, which, predictably, increases species richness. Given the effect that
sample size usually has on richness, the MPPM (F) units show a distinctively greater species
richness than the large micromammal sample from ES/D2, and indeed from all the LQSM

units combined. The markedly higher species richness in the MPPM (F) relative to the
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LQSM is clearly illustrated by the fact that Unit F11 (NISP = 66) contains the same variety of
species as the considerably larger sample from ES/D2 (NISP = 417).

The relatively high richness of unit F10, as compared to unit F11, is another feature of the
MPPM (F) assemblages that should be noted. The higher richness in the former unit cannot
be completely explained by sample size and indicates considerable variability in species
richness in two adjacent areas of the river channel. Many of the species found in the MPPM

(F) assemblages are identified on the basis of one, two or three molars.

Table 8.2 shows the Shannon-Wiener index of diversity for the various units, this index takes

into account the number of species and the evenness of their representation.

LQSM  units MPPM(F)
units

ES/D2 Combined ES/SQ1 PB ES/TP1 ES/TP4 Combined, F10 F1i1 F10

elephant ES/bed2 and
sites Fi1
Shannon-
Wiener 0.61 0.78 0.69 047 085 0.46 0.48 0.78 0.71 0.79
index of
diversity
(H)

Table 8.2: Murid species diversity in the LQSM and MPPM (F) as indicated by the
Shannon Wiener index of general diversity

Using the Shannon Wiener index to calculate diversity presents a somewhat different picture
to when a simple count of the number of species is used. When diversity is quantified using
this index, the combined elephant sites are seen to show the same diversity as the MPPM (F)
unit, F10, and the diversity in F11 is seen to be relatively close to that of ES/SQ1. The units
of unsatisfactorily small sample size, namely PB, ES/TP1, ES/TP4 and combined ES/bed2,
show a generally low diversity. ES/D2 once again shows a diversity that is considerably
lower than that of unit F10 and F11. If the Shannon-Wiener index is used, it becomes evident
that the ES/D2 assemblage shows a lower general diversity than the combined elephant sites,
and ES/SQ1, which come from more discrete areas. The Shannon-Wiener index thus serves
to confirm a feature of the ES/D2 assemblage, namely that ES/D2 shows a surprisingly,
relatively low diversity for an assemblage of large sample size which is thought to contain a
mixture of assemblages from different areas. There are a number of possible explanations for
this, and one of the most likely is that the methods used during recovery have affected species

richness in this assemblage. As mentioned in Chapter 3, the dumps were bulk samples of
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sediment which were removed from the mine by earth-moving machines and then sieved at
leisure near Hendey’s field camp. Hendey (pers. comm.) noted that micromammals are likely
to be under-represented in the dump samples owing to the mesh size of the screens used, and
the interests of the person(s) doing the screening, as the recovery of large mammal bones
tended to be the main focus of sieving activities (Hendey pers. comm.). It would appear that
the low diversity in ES/D2 may be an artefact of recovery. The fact that the combined
elephant site units show the same diversity as unit F10 (MPPM) when the Shannon-Wiener
index of diversity is used, suggests that assemblages with a high species diversity (that is,
diversity as measured by the Shannon-Wiener Index) were found on the LQSM floodplain. It
is perhaps significant that a higher species diversity is observed in the units which came from
a relatively small, discrete area of excavation, where there may have been a more concerted
effort to recover a// the micromammals within an area. The lower diversity in terms of actual
numbers of species in the LQSM units may be partially the result of recovery methods which
were not geared to retrieve rare species represented by one or two molars or jawbones. All
micromammal remains were retrieved from the MPPM (F) horizons, however, if sampling
had been selective (as may have occurred in the case of many of the LQSM units) and only
parts of the assemblage had been recovered, the species represented by one, two or three
molars may well have been overlooked, and species richness would have been

correspondingly lower.

The MPPM (F) units show a markedly greater diversity than all the LQSM units when a
simple count of the number of species is used. When general diversity s calculated using the
Shannon-Wiener index of diversity, certain similarities in diversity between some of the
LQSM units, and F10 and F11, become evident. This discrepancy in results when using
different methods to assess diversity occurs because, as mentioned above, the MPPM (F) units
contain a number of species which are generally represented by only one, two or three molars
(See Appendix P). The big difference in the actual number of species found in two 1m” areas
adjacent to each other in the recent excavation site indicates that variability within an area
may greatly affect the results obtained from an excavation. It is sobering to consider the fact
that if only the micromammals from unit F11 had been analysed, general species diversity
would have been assumed to be similar to that of the LQSM units, and the Shannon-Wiener
index would have suggested that diversity in the combined elephant sites was greater than that
observed in F11. Other possible reasons for the differences in species richness between the

MPPM (F) and LQSM assemblages will be discussed further in this chapter.
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8.1.2 Murid species diversity in modern owl pellet assemblages from the west coast

Figure 8.2 below shows the relationship between diversity and MNI of modern owl pellet
collections from the West Coast National Park (WCNP) and Steenbokfontein (Stbk) which were
investigated by Avery (1992b, 1999).
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Figure 8.2: The relationship between diversity and MNI in the modern owl pellet
collections from the West Coast National Park{(WCNP) and Steenbokfontein {Stbk) {(After
Avery 1992b, Table 3, page 391 and Avery 1999, Table 4, Page 175

Key: @ = West Coast National Park modern owl pellet collections

A = Steenbokfontein modern owl pellet collections

The micromammal assemblages from the modern barn owl pellet collections are obviously very
different to the fossil assemblages from LBW which have suffered all kinds of post-depositional
alteration and breakage, however, the diversity of patterning observed in Figure 8.2 makes an
interesting comparison. Figure 8.2 indicates the difference in diversity which may be observed
between assemblages both from the same, and different, areas in the west coast. The
Steenbokfontein owl pellet assemblages show a greater diversity than those from the West Coast

National Park, indicating that the owls at Steenbokfontein prey on a wider range of species.

The West Coast National Park assemblages illustrate a relatively wide range of diversity which
has resulted from pellet assemblages accumulated by the same type of predator (a barn owl),
within an area which contains a number of microhabitats. Clearly the range of species diversity
shown by one type of predator may vary widely within an area of a few km®. The diversity shown
by an assemblage which has been contributed to by a number of predators, possibly hunting in
different areas, could be expected to vary even more. The point to the right of Figure 8.2

indicates an extremely large pellet collection which shows a diversity which
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is greater than the majority of others, but which clearly represents a point at which an increase
in sample size is unlikely to increase diversity as the majority of micromammal species living
within the hunting range have been sampled. Given the range of species diversity shown by
the above barn owl pellet assemblages, the spread of species diversity observed in the various

units at LBW does not show any particularly striking or anomalous features.

8.2 Proportional representation of the murid and mole rat species at Langebaanweg
in the MPPM (F) and LQSM

Figure 8.3 illustrates the percentage of gerbillid mandibles and maxillae present in the various
LBW units, relative to those from the other murids, and the bathyergids. The numbers
relating to this figure may be seen in Appendix Q.

(MPPM) (F)
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Figure 8.3: The percentage of gerbillids, murids and bathyergids in the LQSM vs the
MPPM (f) units

As Figure 8.3 illustrates, the murids dominate all the LBW units, with the exception of ES and
the combined elephant sites, which contain a higher percentage of bathyergids. The
anomalously high percentage of bathyergids in the unit ES is due to small sample size. This
unsatisfactorily sized unit, ES, is the only LQSM unit which does not contain any gerbillid
mandibles and maxillae (as mentioned previously, only two isolated gerbillid molars were
found in the MPPM (F) units).

The gerbillid species at LBW is found in percentages of 17-32 % in the LQSM units, relative
to the various murid and bathyergid species. It is difficult to explain the small number of
gerbillids found in the MPPM (F) units relative to the LQSM, as a number of different
scenarios may have resulted in this pattern. This issue will be discussed further on in this

chapter. The combined elephant sites, which come from a discrete area of the LQSM show a
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relatively high percentage of bathyergids, suggesting that bathyergids were common in certain
areas of the floodplain. It is interesting to note that bathyergids occur in similar percentages
in ES/D2 and the elephant site, even though the former is thought to contain ‘mixed’
assemblages from several different areas. The gerbillids and bathyergids occur in high
percentages relative to the murids, considering that these families are represented by one

species in the case of former, and mainly by B. hendeyi in the case of the bathygergids.

The percentage representation of the various micromammal species found in the LQSM and
MPPM (F) are shown in Figure 8.4.and Figure 8.5. The percentages in which the various
species occur were calculated using mandibles and maxillae to represent the number of
individuals for each species. In order to exclude small samples, LQSM units which contained
a total of less than 10 murid mandibles and maxillae are not shown. Isolated teeth, and teeth

of doubtful identification, were excluded from the following analysis.

The categories used on the graphs shown in Figures 8.4 and 8.5 include the following species;

% Murid species identified only to genus, with the exceptlon of Aezhamys and Rhabdomys
sp., are shown under the heading ‘Other: Indet. sp.’.

<% Indeterminate Aethomys and Rhabomys species identified only to genus, are shown as
‘Indet. Aeth. sp.” and ‘Indet. Rhab. sp.’, respectively.

% Aethomys adamanticola, and Aethomys modernis are shown together under the legend
‘Aethomys sp.’.

*
°ne

Dendromus averyi and Dendromus darti are shown together ‘and appear as ‘Dendromus
sp.” on the graphs.

»
0.0

Mpystromys pocockei and M. hausleitneri are shown together as ‘Mystromys sp.’.

-’
0.0

The ‘gerbillid’ legend appearing on the graphs below represents the only gerbillid species
appearing at Langebaanweg, a Desmodillus sp.

8.2.1 The LQSM units

In the LQSM units, indeterminate Aethomys and Rhabdomys species are represented by single
molars and do not therefore appear on the graph. Figure 8.4 illustrates the peréentage

representation of the micromammals from the LQSM.
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Fiaqure 8.4: The percentaae representation of the micromammals from the LQSM units
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8.2.2 The MPPM (F) units

Figure 8.5 shows the proportional representation of the micromammal species in the MPPM units

F10 and F11, both separately and combined. In this figure, the category ‘Indet. Aeth. sp.” includes

the various indeterminate Aethomys species listed in Table 6.1, Chapter 6. The category ‘Indet

Rhab.” includes only the species called ‘Rhabdomys intermediate’. The category ‘other’ includes

an Acomys sp. and a Zelotomys-like sp.
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Figure 8.5: The percentage representation of the micromammals from the MPPM (F)

8.2.3 A taxonomic comparison between the MPPM (F) and LQSM units

The LQSM units ES, PB, ES/TP4, ES/TP1 and the combined ES/bed2 sites are all of an
unsatisfactorily small sample size, and though percentage representation in these units is
mentioned in the following discussion, small sample size renders them unreliable. For the
purposes of this discussion, these units will be referred to as the ‘small units’. If the small
units are excluded from the discussion, B. hendeyi shows a percentage representation of 36 %
in both the two largest LQSM assemblages, that is ES/D2 and the combined elephant sites,

and makes up 15 % of the micromammals in the third largest unit, ES/SQ1. The MPPM (F)
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units are closest to the latter unit in that 12 % of the micromammal assemblage in these units
is comprised of B. hendeyi. The small units show a varied percentage representation of B.
hendeyi which ranges from 0 % (in the case of TP1), to percentages of 25-90 % in the other

units.

Denys (1998) notes that mole rats are the most common rodent found at ‘E” Quarry and are
well represented in the LQSM and MPPM (F) members, comprising over 80% of the total
rodents in the bed 3aN (MPPM) member. As illustrated by Figure 8.5, however, mole rats
were not nearly so common in the recently excavated MPPM (F) deposits, and Acomys
mabele and Euryotomys pelomyoides occur in higher frequencies than B. hendeyi.. Species
analysis in this thesis is more eﬁcom;)assing than previous studies as a larger number of fossil
material was included in the analysis. This more in-depth study shows that B. hendeyi does
not dominate the faunal assemblage as much as previous research has suggested, and the
murid, Euryotomys pelomyoides, and the gerbillid species found at LBW, dominate the
various faunal assemblages in both the LQSM and MPPM (F) to an extent which has, as yet,

not been recorded or quantified.

Euryotomys pelomyoides is found in all the LQSM units, excluding three of the small units. It
1s found in percentages of 35 % in unit F10, 37 % in F11, and 36.4 % in the LQSM unit
ES/D2. Most of the other LQSM sites show a relatively close percentage representation to the
above and occur in percentages of 27 % in ES/SQ1, and 33 % and 38 % in ES/TP4 and
ES/PB, respectively, indicating a homogeneity in the percentage occurrence of this species in
several units, and in both geological members, at LBW. The combined elephant sites shows a
notable exception to this pattem as E. pelomyoides forms only 1.5% of the species in this unit.
Sample size has in all probability affected the diversity of the small units which lack E.
pelomyoides, but the combined elephant sites (n=135) contain a more satisfactory sample size

and are thus more likely to reflect a real difference in the representation of this species.

The gerbillid appears to occur in similar frequencies of 17-32 % throughout most of the
LQSM units. The gerbillid makes up 31.9 % in the combined Elephant site units, 19 % of the
species in ES/D2 and ES/SQI1, 21 % in ES/TP1, 25 % in PB, and 16.7 % in ES/TP4. One
noticeable difference between the MPPM (F) and LQSM units lies in the lack of gerbillids in
Unit F10 and F11. Only two single gerbillid molars were found in the MPPM (F) units and
thus no gerbillids appear on the MPPM (F) graph. This low percentage representation of

gerbillids does not appear to have occurred in the MPPM micromammal assemblages
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retrieved during mining operations, as a preliminary study of the micromammals indicated

that this species was relatively common (pers. ob.).

E. pelomyoides, A. mabele and B. hendeyi are the three most common species in the MPPM
(F) units, in that order. The fact that 4. mabele occurs in a higher percentage than B. Hendeyi,
and forms one fifth of the taxa in the MPPM (F), is a feature not seen in any of the LQSM
units, excepting ES/TP1, where 4. mabele greatly dominates the faunal assemblage at 65%.
ES/TP1 is, however, one of the small units and thus unreliable. The largest LQSM unit,
ES/D2, contained no 4. mabele mandibles and only thirteen positively identified 4. mabele
isolated molars were retrieved. A. mabele is also found in generally low frequencies in the
other two larger LQSM units, that is the combined elephant sites and ES/SQ1, at 0.7 and 2 %,

respectively.

Mystromys hausleitneri 1s found in only one of the LQSM units, namely ES/D2, where a total
of only one mandible, one maxillae and one M' from this species was found. This species was
also found in very low frequencies in the MPPM (F) units, where only three jawbones and

two M'’s were recovered.

Mystromys pocockei is the more commonly occurring species of Mystromys at LBW, and is
found in low frequencies of 3-9 % in the combined elephant sites, ES/D2, ES/SQI, PB and in
the MPPM (F) units. This species appears to have been ubiquitous as it appears in all the

larger units, and in both geological members.

Stenodontomys saldanhae is another species which appears regularly, in low frequencies of
0.5 % in all three of the larger LQSM units, and in 1 % in the MPPM (F) units. It is only
absent in two of the small LQSM units, ES and PB. It is found in the highest frequency,
namely 9 %, in the Combined ES/bed 2 unit, however, sample size is tiny and this percentage
represents only one mandible. S. saldanhae 1s thus another species which shows homogeneity
in its distribution throughout the LBW area. This homogeneity is the more surprising in that
this species occurs in such low frequencies that, as a seemingly rare species, it is surprising to
see it so consistently represented in both the MPPM (F) and the LQSM.

One D. averyi maxilla was the sole representative of the Dendromurinae found in the MPPM
(F) units. More Dendromus specimens may come to light when a larger sample size from the
recently excavated MPPM (F) deposits is analysed, however, it appears as if this genus is

relatively scarce when compared with the LQSM deposits. The two Dendromus sp. are the
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third most common species in the combined elephant units where they form approximately 18
°%o of the taxa, and appear in frequencies of 25 % in ES/SQ1, and in a rather lower frequency
in ES/D2 at 3.4 %. Dendromus was absent from all the small units, excepting ES. The
smaller Dendromus, D. darti, appears to be more common than the larger D. averyi in the
LQSM units.

C. broomi is absent from the MPPM (F) units, the LQSM unit ES/SQ1, and the three smallest
LQSM units. In ES/D2 and the combined elephant sites, C. broomi makes up 1.2-1.5 % of
the murid and mole rat population, respectively. It appears that this species was either absent,
or present in only very low frequencies, throughout LBW. The absence of C. broomi from the
MPPM (F) units is not surprising, considering the fact that, relative to B. hendeyi, C. broomi
is always present in very low proportions in the LQSM, and mole rats are not present in high
frequencies in the MPPM (F) units. C. broomi occurs in the highest frequencies in PB at 6.3
% and in the combined ES/bed2 umts at 27 %, however, extremely small numbers of
mandibles and maxillae are involved, N= 1 in the case of PB, and N=3 in the case of the
combined ES/bed2 units.

Two Rhabdomys speéies were identified in the MPPM (F) units (see Table 6.1, Chapter 6).
The species, Rhabdomys intermediate, was represented mainly by single molars, and is thus
slightly under-represented in the MPPM (F) units at 3 % where it appears in Figure 8.3 under
the title ‘Indet. Rhab. sp.’. The so-called Rhabdomys sp. 2 found in unit F10 was represented
by a single molar and does not therefore appear on the graph. Only one Rhabdomys sp.,
Rhabdomys sp. 1, was found in the LQSM units, ES/D2 and ES/NE/Eles. This species was
represented by single molars in both of these units, however, and so does not appear in Figure
8.4.

A. modernis is absent in almost all the LQSM units with the exception of ES/TP1, where one
A. modernis mandible was found. No other positively identified A. modernis mandibles,
maxillae or single molars were found in any other LQSM units. Aethomys modernis appears
in relatively low frequencies in the MPPM (F) as only 4 mandibles and maxillae from unit
F10, and 2 from unit F11, of this species were recorded. Aethomys modernis is rather under-
represented in Figure 8.5, however, as twelve isolated A. modernis molars were found in the
MPPM (F) units, 10 of which were found in unit F10.
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Three A. adamanticola jaws, and four isolated upper and lower first molars were found in the
MPPM (F). lsolated 4. adamanticola molars were relatively more abundant in the LQSM
unit ES/D2, where ten isolated molars from this species were recorded. Low frequencies of
isolated 4. adamanticola teeth were found in the other LQSM units, indicating that this
species may have been relatively more common in the LQSM. as opposed to the MPPM (F).
A. modernis appears to be relatively more common in the MPPM (F) than in the LQSM. The
numbers of specimens involved are, however, small and these patterns should not receive too
much emphasis. Three of the small units, namely ES, ES.SQ1 and ES/TP4 are the only

LQSM units in Figure 8.4 which did not contain any A. adamanticola teeth, isolated or in situ.

There are a number of similarities between the MPPM (F) and LQSM in terms of faunal

composition, for example;

¢ M. pocockei and S. saldanahae are found in low frequencies in the MPPM (F) units,

ESD?2 and the combined elephant site units.

¢ B. hendeyi features as one of the species occurring in the top three highest percentages in
the MPPM (F) assemblages, and the LQSM units ES/D2, ES/SQ]1, the combined elephant

site units and PB.

¢ E. pelomyoides is the most common rodent in the MPPM (F) units, and the LQSM units
ESD2, ES/SQ1 and PB.

& Mystromys pocockei appears in the MPPM (F) units, and in the large LQSM units ES/D2,
ES/SQ1, and the combined elephant sites, in low frequencies of .3-9 %.

¢ C. broomi is absent, or found in extremely low frequencies in the larger units from the

LQSM, and is absent from the MPPM (F). B. hendeyi dominates the Bathyergidae in both

members.

¢ There are a minimum of ten murid and one mole rat species held in common by the
MPPM (F) and LQSM units.

Differences between the MPPM (F) and LQSM include:

¢ The lack of gerbillids in Unit F10 and F11. The Desmodillus sp. at LBW is found in
relatively high percentages in almost all the LQSM units (exceptions were the two small

units ES and combined ES/bed2) and was one of the three most commonly occurring
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species in these units. A preliminary investigation of the MPPM micromammal
assemblages recovered during mining operations indicated that the gerbillid is relatively
more abundant in other areas of the MPPM (pers. ob.). The lack of gerbillids in the
MPPM units F10 and F11, would thus appear to be aAfeature of the recently excavated
hornizons, rather than a widespread faunal difference between the MPPM and LQSM.

¢ The MPPM (F) units appeared to be relatively depleted in the two Dendromus species as
only one D. averyi maxilla represented this genus in units F10 and F11. A different
scenario was observed in some of the LQSM units as D. darti was the third most common
species found in the combined elephant units, and the second most common species. in

ES/SQ1 and ES. Dendromus was also present in ES/D2, although in low proportions.

¢ A. mabele occurs in generally lower frequencies in the LQSM, as compared with MPPM

(F), with the exception of one of the small units (ES/TP1).

¢ There are a number of new, undescribed Rhabdomys and Aethomys sp. in the MPPM (F)
units which are not found in the LQSM units, and the diversity of species found in the
MPPM (F) is much greater.

As the above points indicate, the similarities between the LQSM and MPPM (F) units are
generally greater than their differences. The resident micromammal populations at LBW
during the time of deposition of the LQSM and MPPM (F) members appear to have been very
similar in that they have many species in common, and differences relate to those species
appearing in relatively low frequencies. There are no obvious morphological changes in the
species from the two members, although Euryotomys pelomyoides shows some increase in the
size of the M; in the MPPM (F), relative to the LQSM, horizons. The most striking
differences lie in the lack of gerbillids in the MPPM (F), and in the greater diversity of species
observed in the MPPM (F). As noted previously, the lack of gerbillids would appear to be a
feature of the recently excavated horizons, rather than a widespread faunal difference between
the MPPM and LQSM. Interpreting the difference in diversity between the two members is
extremely difficult as these differences may be related to recovery methods used in retrieval
of the micromammal assemblages, to differences in the depositional history of the LQSM and
MPPM (F) assemblages, or to changes in the environmental and climatic factors goveming

the micromammal populations. These issues are discussed further in the following section.
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8.3 Interpreting the patterns of relative abundance

The micromammals from the fossil assemblages which came originally from pellets or scats
would be representative of the micromammal population living within the hunting range of
the predator, which may have extended several kilometers beyond the vicinity of ‘E’ Quarry.
Micromammals which came from pellets or scats which were alluvially transported are likely
to have been recovered fairly close to the area in which they were deposited because, as
argued in Chapter six, scats and pellets are not likely to survive long distance alluvial
transport. Korth (1979) noted that owl pellets placed in water became saturated within
seconds but continued to float. Slow disintegration followed, with a total break up of the

pellets occurring after 200 m of transport.

Hendey (1981a) argued that the MPPM fauna is likely to have washed down river from areas
further away and could thus represent different environments to that in the viciﬁity of ‘K’
Quarry. The LQSM horizon, on the other hand, was thought to be representative of animals
that lived and died in the immediate area of the floodplain (Hendey 1981a). Chapter six has,
however, presented a case for the MPPM (F) micromammals in which it is suggested that
‘there is no evidence for long distance transport, or immersion in water for a long period prior
to burial of the micromammals, and they are, therefore, likely to have been deposited close to

the area in which they died, or were deposited in pellets and scats.

The taphonomic evidence for the LQSM micromammal assemblages indicates minimal, or no,
reworking of deposits, and post-depositional transport of micromammal bones over short
distances is indicated. The taphonomy thus suggests that both the MPPM (F) and LQSM
assemblages are likely to represent the micromammal population in the vicinity and surrounds
of ‘E’ Quarry. The similarity of the micromammal taxa from the LQSM and MPPM (F) fossil
assemblages is in accord with, and supports, the taphonomic evidence. There is no evidence

to suggest that the micromammals from either the LQSM or MPPM (F) came from re-worked
deposits.

The micromammals from LBW represent different areas and, potentially, different micro-
habitats. Interpretation of the assemblages from the various units is complicated by the fact
that many of these units are likely to contain mixed assemblages which were accumulated by
different agents. This is particularly likely in the case of the MPPM (F) assemblages, which
are known to be alluvially accumulated, but may also be applied to the LQSM unuts, as these

too may have been affected by alluvial transport. In the case of ES/D2, further mixing of
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assemblages would have occurred during removal and dumping of sediment, and during
reccvery through the sieving of these deposits. The LBW units analysed in this thesis may
therefore be expected to provide general, rather than specific. information on the local

micromammal population and environment.

An explanation for the general homogeneity in species representation of the larger LQSM
units may be that these units all contain mixed, or time averaged assemblages. Homogeneity
is, however, also observed in the taphonomy of the micromammals from these units, which
suggests that they were accumulated by similar category predator/s. The observed
homogeneity may not therefore be entirely attributable to the mixing of deposits. This
homogeneity is also not so extensive as to suggest that time averaging has resulted in all loss
of characteristics of the original assemblages within an area. There are some differences in
terms of species composition between the micromammal populations from the largest
assemblages from the LQSM, which suggests that some of the patterning of the original,
general pattemns of species distribution within the landscape may have been retained. For
example, the low frequency in which E. pelomyoides occurs in the combined elephant units
and ES/TP1 suggests that this species, for some reason, was not accumulated in these areas,
although it was clearly common and widespread throughout many areas of LBW. It is the
most commonly occurring rodent in the MPPM (F) units, and several LQSM units (ESD2,
ES/SQ1 and PB). It is impossible to rule out the possibility that the method of recovery
played a role in the low occurrence of the species in these units, although similar recovery
methods used elsewhere yielded large samples of Euryotomys. The elephant sites were from a
relatively discrete area in which the micromammal assemblage contained extremely low
frequencies of E. pelomyoides, and high frequencies of the gerbillid and B. hendeyi. The low
frequency of E. pelomyoides may indicate the absence in the area of some variable governing
the distribution of this species. Alternatively, the assemblages in this area may show some
predator-related bias. The many unknown variables regarding the processes and agent/s of
accumulation active at LBW make it impossible to substantiate which, if either, case is
applicable. If the combined elephant sites do reflect some such bias, it would indicate that
certain of the LQSM units have retained a taxonomic pattern which may be related to the area,
or manner, in which the fossils were deposited. This would provide further evidence that the
LQSM units may generally be considered good indicators of the micromammal population in
the surrounds of LBW, ‘E’ Quarry, and may even provide quite refined information as to the

spatial distribution of different species in the landscape.
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Another issue which needs to be addressed, is the possibility that the author, or the people
who recovered the micromammals, created homogeneity by adding together samples for the
purposes of analysis. A look at Appendix N and O, which list the various species found in the
LQSM and MPPM (F), indicates that small units, including those too small to appear on
Figure 8.2, show a very similar pattern to larger units, with B. hendeyi, E. pelomyoides and
the gerbillid being the species most commonly found. In other words, the abundance of
certain species in the fossil assemblages appears to reflect their prevalence throughout the
Langebaanweg area. Species which are found in low frequencies in the larger units are
generally scarce in small units as well. For example, a similar consistency in relative
abundance is illustrated by species such as M. pocockei, S. saldanahae, and A. adamanticola,
which are consistently found in low frequencies in the MPPM (F) and many of the LQSM

units.

The taxonomy and the distribution of micromammal species in the various assemblages may
be used to assess how representative the units may be of the original micromammal
population from which they came. The MPPM (F) assemblages are mixed in the sense that
they are alluvially accumulated, however, it has been argued that the MPPM (F) units should
provide a picture of the micromammals found in the general surrounds of LBW at the time of
deposition. The MPPM (F) units serve as a kind of control for the LQSM units, in that al/
micromammal bones and teeth were recovered from the deposits, and they were excavated
from a discrete area, under controlled conditions. The possible effects of the mixing of
different horizons, or bias towards the collection of certain species during recovery, may
therefore be discounted. Sampling and recovery methods may have caused the similarities
observed between the LQSM units, but this cannot be the explanation for the similarity
observed between the MPPM (F) and LQSM assemblages. The fact that the same general
micromammal population is observed in the various LQSM units, and in the MPPM (F), adds
support to the suggestion that the LQSM units provide a good general reflection of the
micromammal population in the surrounds of LBW, ‘E’ Quarry, despite the rather
unsystematic sampling of this member. The many similarities between the MPPM (F) and
LQSM assemblages suggests that a similar micromammal population existed during the time

of deposition of these members.
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8.4 Assessing faunal differences between the MPPM (F) and the LQSM

Differences between the micromammal assemblages of the MPPM (F) and LQSM in terms of
specifies diversity could reflect changes in the local micromammal population, and hence in
climate and environment, over time at LBW. This is not considered a likely explanation,
however, as environmental change would surely involve a more radical transformation and
change of the general micromammal population than that observed between the LQSM and
MPPM (F) horizons. Faunal differences between the two assemblages are mainly related to
those species occurring in low frequencies, and approximately ten Murid species are held in
common. The MPPM (F) and the LQSM horizons show the same, or very similar, relative
abundance of several micromammal species. The only clear evidence for change in some of
the variables influencing the micromammals at LBW during deposition of the MPPM relative
to the LQSM, is the fact that £. pelomyoides shows an enlargement of the M; in the MPPM
(F) horizons. There are many different factors which may have lead to such an increase in
tooth size, however, and they need not necessarily be related to changes in climate or
environment. The lack of compelling evidence for any marked changes in the LBW
micromammal population between the time of deposition of the MPPM (F) and LQSM,
suggests that the depositional history of the MPPM (F) deposits, and also fossil recovery
methods, may have contributed to the high species diversity in the MPPM (F), relative to the
LQSM. Further research into a larger sample of rodents from the MPPM is needed, however,
before any definite conclusions may be reached as to differences and similarities in the

micromammal populations from these two members.

The relatively greater diversity of micromammal species found in the MPPM (F) units may
be, at least partially, attributable to the fact that the MPPM (F) sediments were deposited by a
river. The river would have acted as an accumulating agent and micromammals from
different areas, and different predator assemblages, are likely to have become mixed together.
The scarcity of gerbillids in the MPPM (F) units is not shown by the other MPPM horizons
and clearly doesn’t result from a lack of gerbillids at LBW.

The variety of different predators contributing to a fossil assemblage is likely to influence
species diversity. For example, a relatively high species diversity in level FLKN4 at Olduvai
bed I was attributed to the fact that two different predators, namely the Verreaux eagle owl
(Bubo lacteus) and a small carnivore, had contributed to the fossil assemblage (Fernandez-

Jalvo et. al. 1998). A higher percentage of incisors in the MPPM (F) were noted as showing
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rather more intense digestion than was generally observed in the LQSM units, and a far
greater percentage of incisors showed digestion in the LQSM units. These differences,
together with the greater species diversity observed in the MPPM (F) units, suggests that
different combinations of predators may have been involved in the deposition of the
micromammals in both horizons. There are however, similarities in the incisor digestion
patterns of the MPPM (F) and LQSM in that the incisors showing digestion fall mainly into
class 1 or class 2. These similarities have been interpreted as suggesting that generally similar
categories of predator/s contributed to the accumulation of the fossil assemblages at LBW.
The greater species diversity in the MPPM (F) assemblages is uanlikely to be solely
attributable to predator-related causes, but this may well have been one of the contributing
factors. It has been suggested previously in this chapter that the lower species richness in the
LQSM units may also be partially the result of recovery methods which were not geared

towards the retrieval of rare species.

In conclusion, it is suggested that the greater species diversity observed in the MPPM (F) may
have been caused by a number of variables. These include differences in the manner in which the
fossil assemblages from the MPPM (F) and LQSM were accumulated, the contribution of a
different variety of predators to the assemblages, and to the recovery methods used for the LQSM
micromammal assemblages. There is no compelling evidence to support the idea that marked
environmental/climatic change took place during the period of deposition of the LQSM and
MPPM (F). The similarities between the faunal assemblages of the two horizons suggest that the
time period in which the two members were deposited may even have been relatively short.
Hendey (1981a) has suggested that the MPPM and LQSM were deposited over a time period of
not more than 0.5 Ma, but a question mark remains over the length of the period of deposition of
these members. As mentioned in Chapter 3, minor morphological and possible size differences
have been observed in three taxa between bed 3aS and bed 3aN (Hendey 1978b, Hendey 1980, De
Muizon and Hendey 1980). These changes have been interpreted as suggesting that an appreciable
time interval lapsed between the deposition of the fossil-bearing members (Hendey 1978b, Hendey
1980, De Muizon and Hendey 1980). Interestingly, there is no discussion in the literature of specific
morphological differences between animals in the LQSM and MPPM, bed 3aS, though size
differences in Tragelaphus horn cores have been tentatively identified (Gentry 1980). Hendey
(1978b, 1980) has noted the morphological differences in the taxa between bed 3aS and bed 3aN as
being small, and not sufficient to warrant taxonomic distinction at species level. It could be argued

that, as possible (not definite) morphological differences have been observed in only a small number
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of taxa. and as the modifications are small, they need not necessarily have occurred over a
long period. The micromammals provide no clear evidence to support the theory that there
was a long time break between deposition of the LQSM and MPPM. The question as to
whether or not there are significant differences between the taxonomy and morphology of
some faunal species from the LQSM and MPPM, and the period involved in the deposition of

these horizons, will hopefully be resolved when more of the LBW fauna is studied in detail.

8.5 The palaeoenvironment of Langebaanweg as indicated by the micromammals

Using the habits and characteristics of living micromammal populations to reconstruct that of
extinct genera and species carries with it the evident problem that they may not have behaved
in a similar way to their antecedents. Fernandez-Jalvo er al. (1998) note, however, that the
level of inference is particularly good where there is a strong correlation of phylogenetic
series with ecology, for example, all gerbils occupy similar ranges of open to arid
environments. The following reconstruction of the palacoenvironment at LBW uses such

correlations, and connects them where possible with other lines of evidence.

Components of both the Sandveld and Strandveld vegetation types were found in the LBW
pollen samples, which were dominated by the Ranunculaceae, but also contained pollen from
the Cyperaceae, Proteaceae, Ericaceae, Restionaceae, and Asteraceae fynbos families (Scott
1995). All these fynbos families have representatives living in the west coast area, and the

south western Cape, today.

One requirement that all mole rats have in common is that they are found in areas where there
are geophytes, as these form their staple diet, though the genus Bathyergus also eats some
aerial vegetation (Bennett and Faulkes 2000). There is indeed a symbiotic relationship
between geophytes and mole rats as geophytes use mole rats to disperse their underground
organs. Some irises produce two kinds of corm clusters, one of which is a large cluster which
entices the mole rat, and other, spine tipped corms which reproduce when the larger cluster is
consumed (Cowling and Richardson 1995). Lovegrove and Jarvis (1986) have even
suggested that some of the Iridaceae co-evolved with mole rats. There are numerous
geophytes, including many endemic species, in the west coast area today (Manning and
Goldblatt 1996). The extant murid, Myomyscus verreauxi, endemic of the southwestern Cape,
is thought to be dependent on proteas for its existence, and some ground proteas depend on

this murid for pollination (David 1978). Clearly the relationship between many fynbos and
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micromammal species is a long-standing one. The presence of two mole rat species at LBW,
together with the relatively high frequencies in which B. hendeyi appears in the LQSM units
of ES/D2, and the combined elephant sites, indicates that there were sufficient geophytes in
the area to provide food for a relatively large local mole rat population. The mole rats at
LBW thus provide indirect evidence that geophytes were well established at the time of
deposition of the LQSM. The pollen evidence suggests that other fynbos species were also
well established in the area at this time. Authors such as Cowling and Richardson (1995) and
Coetzee (1983), note that by approximately S Ma, fynbos appears to have been well
established in the west coast, and to have begun its rise to predominance. Climatic conditions
at this time were favorable for the growth of fynbos adapted to winter rainfall pattems as
modern oceanic circulation patterns were in place, and Franz-Odendaal’s (2002) research has
provided further evidence for the development of an essentially modern climatic regime at the
time of deposition of the Varswater formation. Just to the north of LBW, in Namaqualand,
pollen from Mio-Pliocene deposits indicates the presence of Karoid shrubland with fynbos
and woodland elements (Scott 1995), and it is probable that a very similar scenario existed to
the south in the area of LBW. The extant gerbillid, Desmodillus auricularis, which is found
in the more arid, western areas of southern Africa, prefers hard ground with some grass cover,
or karoid bush (De Graaff 1981, Stuart and Stuart 2001). The presence of a Desmodillus sp.
at LBW is in accordance with the presence of high proportions of pollen from plant families
such as the Asteraceae, Chenopodiaceae, and Amaranthaceae which indicate relative dryness
(Scott 1995), as gerbillids are frequently associated with arid conditions (Denys et al. 1996b
Fernandez-Jalvo et al. 1998). The pollen data was noted as containing very few diagnostic
elements of an open vegetation (Scott 1985). The presence of the gerbillid in the LQSM units

thus supplements the pollen data, and indicates that open, relatively arid areas existed in the
surrounds of LBW.

It has been suggested in Chapter 6 that the abundance of B. hendeyi in the fossil record in
some of the LQSM units, and the presence of this species in the MPPM (F), may have been
partially attributable to the preference of this species for making burrows in sandy areas
and/or areas of sandy alluvium. The relatively large numbers of B. Hendeyi, and possibly a
few other micromammal species found in the LQSM and MPPM (F) units, may be taken to
indicate the presence of sandy microhabitats at LBW. These sandy areas may have been
covered in a vegetation very similar to that of today with grassy and fynbos components.

Restionaceae and Asteraceae pollen was recovered from LBW, and many of the species from
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these families growing in the area today are associated with sandy flats or coastal forelands
(Scott 1985). Further indirect evidence for areas of sandy substrate in the area may be
inferred from the presence of large quantities of golden moles, as numerous earbones were
recovered from the LQSM (Hendey 1981a). The majority of golden moles utilise sandy soils,
although it must be acknowledged that a couple of species are able to cope with light clay or

loamy soils, or are found in forested areas {Andrews and Van Couvering 1975).

It has been suggested above that the presence of the gerbillid at LBW indicates relatively arid
and open areas. It is also possible that this gerbillid inhabited areas of sandy soil. This
suggestion is put forward as most of the extant, southern African gerbillids from the genus
Gerbillurus and Tatera, are associated with sandy soils, and Desmodillus is an exception in
being associated with hard ground. If the gerbillid and B. hendeyi do indeed indicate the
presence of areas of sandy soil, the majority of LQSM units would be dominated by species
associated with a sandy substrate. The relative abundance of bathyergids and gerbillids in the
ES/D2 and combined elephant site assemblages in particular, may have something to do with
the preferred habitat of these animals. An alternate explanation is that they were accumulated
by a predator(s) which hunted preferentially in more open habitats. There are no obvious
differences in the digestion pattemns on the incisors from these two assemblages, relative to
the others, but it is possible that the same predator(s) hunting in different areas could produce
very different assemblages (a point illustrated earlier in this chapter). The LBW gerbillid and
B. hendeyi may not have had the same habitat requirements, however, as B. hendeyi is found
in both members, while the gerbillid is barely represented in the MPPM (F) deposits. The
virtual non-appearance of the LBW gerbillid in the MPPM (F) is puzzling as this species was
recovered from other horizons of the MPPM. 1t is possible that the gerbillid may have been
associated with a particular environmental feature, which led to the representation of this
species in the floodplain, but not the river channel, deposits. The gerbillid may not have lived

in the immediate vicinity of the river depositing the MPPM (F) sediments.

Whether the gerbillid at LBW was associated with sand, hard ground with some grass cover,
or Karoid-like vegetation, the large proportion of gerbillids and B. hendeyi specimens found
in the LQSM units suggests that the floodplain upon which the majority of the LQSM
micromammals were accumulated contained sandy areas and/or areas vegetated with a
relatively sparse, scrub-like vegetation. Relative aridity in these areas may also be indicated

as most gerbillids are associated with arid environments, and the extant Bathyergus janetta
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lives in arid areas of the west coast of South Africa today (Femandez-Jalvo ef al. 1998, Stuart
and Stuart 2001). The present-day fynbos of the west coast is adapted to relatively arid
conditions and it is very possible, given the presence of Restionaceae and Asteraceae pollen
from LBW, that at least some of the species from these families growing at LBW were
associated with relatively arid areas, such as may be seen today in sandy areas and coastal
forelands. The mole rats and the gerbillids from the LQSM units thus indicate the presence of
microhabits at LBW which have not been connoted by the large mammal species found on the
floodplain, which have been interpreted as indicating wooded and grassland habitats, (Klein
1981, 1982, Hendey 1983c¢).

Extant species of Acomys live in a wide variety of conditions which range from extreme
desert to moist savanna (Denys 1992). Acomys subspinosus, which is today endemic to the
western Cape, is found mainly in rocky habitats or woodlands, but may also be found
associated with alluvium along rivers and on sandy ground. Any of these habitats may have

been favoured by Acomys mabele, the Acomys species found at LBW.

If the preferred habitat of the extant Zelotomys may be applied to the Zelotomys at LBW, this
species may also be taken to indicate the presence of dry areas at LBW, with sandy soil and
sparse vegetation (Stuart and Stuart 2001).  As noted in Chapter 2, however, this genus
previously enjoyed a far wider distribution than it does today, and there are indications that

the adaption of this species to dry conditions is a more recent development (Levinson 1985).

The only extant species of Mystromys, M. albicaudatus, is found in a variety of habitats.
These include grassland and heath, and, in the western Cape, Succulent Karoo, Cape Macchia
and Renosterveld vegetation, indicating that this species is well adjusted to the fynbos
vegetation of the west coast and surrounding areas (De Graaff 1981, Stuart and Stuart 2001).
The presence of two Mystromys species at LBW adds support to the proposed scenario that
fynbos may have been a significant part of the environment around LBW. The size difference

n the two Mystromys species at LBW suggests that they exploited different ecological niches.

The Dendromurinae, or climbing mice, are represented by two species at LBW. The four
extant species found in southern Africa are associated with tall grass and rank vegetation, and
the presence of two species at LBW possibly indicates the presence of these habitats. The
extant D. melanotis is frequently associated with riverine conditions, and is also found in dry,

savanna environments (Skinner and Smithers 1990). It is therefore possible that the
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Dendromus at LBW may represent dry, grassy habitats, or it may have lived in the surrounds
of river banks. The presence of Mvstromys together with Dendromus, has been interpreted as

indicating a grassland environment by Denys (1994a).

The large percentage of Ranunculaceae pollen found in the Varswater deposits clearly
indicates that swamps/marshes were present in the LBW area (Scott 1985). Delanymys is an
extant species which provides the best analogy for Stenodontomys (Denys pers. comm.), and
if the habits of the extinct Stenodontomys saldanahae may be extrapolated from Delanymys,
the presence of this species at LBW also testifies to the presence of tall grasses and marshy
areas. Delanymys uses its small size to avoid competition with Dendromus (Kingdon 1974),

and the tiny Stenodontomys found at LBW may reflect a similar strategy.

The variety of preferred habitats shown by extant species of Aethomys makes it difficult to
extrapolate as to what environmental parameters are indicated by the presence of the various
Aethomys species at LBW. This is particularly true in the case of A. adamanticola which
shows unique dental characteristics. The extant 4. namaquensis and A. granti are mainly
restricted to rocky areas, but 4. chrysophilus is found in a diverse number of habitats which
range from grassland to savanna, open woodland, rocky outcrops, or areas of sandy alluvium
(De Graaff 1981, Stuart and Stuart 2001).

Species associated with rocky areas are found in all the west coast fossil sites dating from the
Late Pleistocene to the present (see Chapter 12) and it is likely that these microhabitats
existed in the vicinity of ‘E’ quarry. The presence of indeterminate macroscelid species at
LBW provides evidence for the occurrence of rocky habitats in the area, and such areas may
also be represented at LBW by one or more of the Aethomys species, by Acomys mabele, or
the undescribed Graphiurus sp. (Hendey 1981a). The presence of the latter species may
indicate the presence of rocky areas, woodland savanna or bush, if the habitats of extant

species are considered.

A Thallomys molar was recovered from the MPPM (F). The presence of this species may be
taken to indicate the presence of woodland, as Thallomys is associated today with areas of
open woodland, particularly in acacia-dominated areas. No Acacia pollen has been recovered
from LBW to date.

The preferred habitats of Euryotomys pelomyoides cannot be related to those of extant species

with any certainty while the phylogenetic history of this species remains uncertain. Senegas
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(2001) suggests that Euryotomys was a grazer, however, this suggestion is based on

supposition that Eurvotonys is an ancestor of the Otomyinae.

It appears that more than one Rhabdomys species is present at LBW. Extant Rhabdomys
species occupy a wide range of habitats and it is impossible to make any definite
palaecoenvironmental assumptions from the presence of this genus. It is worth noting,
however, that in the west coast area today, Rhabdomys is common in areas of open scrub,

where low bushes are interspersed with sandy areas (pers. ob.).

In summary, the murids and mole rats at LBW suggest a varied environment which contained
a number of different habitats. These include marshy areas fringed with tall grass and rank
vegetation, open woodland, grasslands, open scrub vegetation, sandy areas (including areas of
sandy alluvium), and probably rocky areas or outcrops. Some of the micromammal species at
LBW represent genera which are today found on the west coast in association with Strandveld
and Sandveld vegetation, and genera, such as Bathyergus and Acomys, are endemics in the
region today. The endurance and continuation of certain genera of micromammals and
fynbos on the west coast from the Mio-Pliocene until the present lends support to the
suggestion that fynbos microhabitats were well established at the time of deposition of the
LBW sediments. As mentioned earlier, it has even been suggested that certain plant and
micromammal species evolved together. The fact that approximately nine of the murid,
bathyergid and muscardinid genera found in the LQSM and MPPM horizons are found in the
west coast area today, or alternately, appear in west coast fossil sites dating from the late
Middle Pleistocene to the Holocene, suggests the presence of a developed and established

Fynbos vegetation in the west coast area as far back as the Mio-Pliocene.
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Chapter nine

The Saldanha Bay area and background to
the site of Hoedjiespunt 1

This chapter provides a background to the geology and setting of the Saldanha Bay area, and
then focuses on the palaeontological site of HDP1. Previous work done on the site is

summarised, and the fauna from the site is introduced.

9.1 The geology of the Saldanha Bay area

Figure 9.1 shows the geological setting of the Saldanha Region. Typical stratigraphic
sequences In the area comprise wave cut platforms in granites of the Cambrian Cape Granite
Suite, overlain by shallow marine shelly gravel (Velddrif Formation), which in turn is
overlain by Langebaan Formation aeolianites (Tankard 1974, Roberts and Brink 2002). This
sequence 1s thought to have been formed during a sea level regression. The wave cut
platforms in the vicinity of the S sites mentioned below ranges from 6-10 m above mean sea

level (amsl) (Roberts pers. comm.).

The Langebaan Formation aeolianite consists mainly of comminuted shell and quartz grains
cemented by secondary carbonate, interbedded with calcretes (Roberts and Brink, 2002).
Each calcrete-bounded sequence records an episode of dune mobility, followed by the
establishment of vegetation and the development of pedogenic calcretes and general dune
calcification. These processes may be rapid, occurring within a period as brief as 5-10 ka, a
consequence of the high bioclastic carbonate content (Roberts and Berger 1997; Roberts
Brink 2002). The Velddrif Formation is not evident at HDP1, HDP2 & HDP3, but can be
seen to be overlain by the Langebaan Formation at Sea Harvest and SBYC, and at Bomgat
just north of HDP1 (Roberts in press). The younger, unlithified calcareous aeolian deposits
form the Witsand Formation.

The age of the aeolianite;q and marine deposits in the vicinity of the Hoedjiespunt Peninsula,
which rest on a wave cut platform at 6-10 m amsl, is contentious. Butzer (as quoted in Grine
and Klein 1993) suggested that the sandstone cliff that hosted the Sea Harvest site was formed
during one or more of the colder intervals within the Last Interglacial, but there is no evidence

to support this. Extinct molluscs in the Velddrif Formation exposures at Sea Harvest and
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the nearby Bomgat suggest an earlier Pleistocene age (Pether, as quoted in Dale and Mc
Millan, 1999). An infrared stimulated luminescence date of ~1 Ma was obtained on
feldspar in primary dune deposits at HDP1 (Roberts in press), but this date is older than the
generally accepted limits of this dating technique and may not be reliable. Microfossils
indicate a Middle Pleistocene age (Dale and Mc Millan, 1999). but the chronologies linked to
the biostratigraphic data is questionable (Roberts and Brink, 2002). It should also be noted
that the aeolianites in the Saldanha environs are mainly composite, comprising increments
which can vary greatly in age (Roberts and Berger, 1997; Roberts and Brink 2002). As the

above discussion clearly indicates, the age of the HDP1 aeolianites remain contentious.
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Figure 9.1: The geological setting of the Saldanha Bay area, and location of the
Saldanha Bay fossil sites
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9.2 Archaeological and palaeontological sites in Saldanha Bay area

Several archaeological and palacontological sites have been found on, and near, the
Hoedjiespunt Peninsula (Grine and Klein 1993, Stynder 1997, Manthi 2002). All of these
sites are intrusive into the Langebaan Formation aeolianites. These include the Saldanha Bay
Yacht Club site (SBYC), the Sea Harvest site, and the Hoedjiespunt sites, Hoedjiespunt 1
(HDP1), Hoedjiespunt 2 (HDP2) and Hoedjiespunt 3 (HDP3). The site at the Saldanha Bay
yacht club, SBYC, has been described in Chapter 1.

9.2.1 The Sea Harvest site

The Sea Harvest site comprises a cemented shell midden situated above the levels of
palaeontological deposits. The following site information, unless otherwise stated, is from
(Grine and Klein 1993). A hyaena is thought to have been responsible for the
palaeontological accumulation of large mammal bones. The latter included a rich mammalian
fauna and abundant coprolites, as well as human remains, comprised of a manual distal
phalanx and a maxillary premolar. Material was collected from the site as it eroded out of the
cliff face and this may have resulted in the mixing of fossils from different depositional
horizons (Parkington pers. comm.). In 1977 a particularly rich bone pocket was excavated
and Grine and Klein (1993) suggest that this collection provided a representative sample of
the fauna. A Last Interglacial age is suggested for the site as the fauna contains no clearly
mid-Pleistocene (or older) forms. The most likely minimum age is currently thought to be
between 128 000-74 000 years B.P. (Grine and Klein 1993, Stynder 1997). An abundance of
grazing ungulates at Sea Harvest has been interpreted as indicating that the ancient vegetation

in the area was significantly richer in grasses than during historic times.

9.2.2 The Hoedjiespunt sites 2 and 3

Hoedjiespunt 2 (HDP2), which is situated on the northern side of the peninsula, contains a
closely contiguous mixture of human and hyaena occupation horizons (Stynder 1997). A
small excavation done at this site revealed thick occupation deposits containing ash, charcoal,

bone, stone and ochre (Parkington pers. comm. as quoted by Stynder 1997).

Preliminary investigations at the site of Hoedjiespunt 3 (HDP3) suggest that this site may
contain only archaeological material. It has been dated by ESR analysis of marine shell to the
Last Interglacial (Yoshida 1996). This date must, however, be considered as provisional until

the age of this site is confirmed by further dating (Parkington pers. comm.).
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9.3 Hoedjiespunt 1

This section introduces the palaeontological and archaeological site of Hoedjiespunt (HDP1),
one of the two sites analysed in this thesis. HDP1 is situated approximately 150km northwest
of Cape Town, on the southern edge of the Hoedjiespunt Peninsula at Saldanha Bay (See
Figure 9.1). HDPI1 is a fossil hyaena lair, intrusive into calcareous aeolianite of the

Langebaan Formation.

9.3.1 The stratigraphy of the archaeological deposits

The following description of the stratigraphy of HDP1 and associated assemblages is obtained
from Stynder (1997), unless otherwise stated. The aeolianite hill into which HDP1 is set, is
capped by approximately 2 m of calcrete, at the base of which is a cemented shell midden,
SHEM (shell midden, Fig.). This horizon contained marine shells, stone tools, animal bones,
ashy lenses, eggshell fragments and ochre. Beneath SHEM is NOSA (nodular sand), a
cemented sand with nodules. DAMA (dark material) lies beneath NOSA and is a dark, loamy
horizon, rich in marine vertebrate bone and small animals. The stone tools are mainly in vein

quartz, of which 90% are adiagnostic, the remainder are almost certainly Middle Stone Age
(MSA).

9.3.1 The stratigraphy of the palaeontological deposits

A fine, stiff, shelly sand horizon called SHES (shelly sand) separates the archaeological from
palaeontological assemblages. SHES contained no bones, but a layer of gastropod shells was
found in this unit (Parkington pers. comm.). BONS (bone sand) which underlies SHES, is
less shelly, and contains bone. Under BONS was a layer of consolidated blocks composed of
fine shelly sand, similar to that from SHES, these blocks formed the horizon called ROOF. It
is thought that the blocks may represent parts of the roof of the shelter or cave of the original
hyaena lair. BONS was differentiated from ROOF during excavation but the division
between these two horizons was not clear cut and they graded into one another (Parkington
pers. comm.). A few shells are mixed in with the stone roof blocks of ROOF and may have
come from the archaeological assemblages above. Below the blocks of ROOF, the horizons
consist of fine, and coarser grained sand. Beneath ROOF lies HOMS (hominid sands), the
main bone-bearing horizon in the palaeontological assemblage, and the horizon in which

hominid remains were found.



Chapter 9. The Saldanha Bay area and background to the site of Hoedjiespunt 1 172

- ROAD
Calcrete boulders

Calcret
SHEM (shell midden) alcrete

T w
NOSA (nodular sand)

DAMA (dark material)

——e o

SHES (shelly sand

BONS (bone sand)

NT

Figure 9.2: The stratigraphic sequence at HDP1 (After Stynder 1997, Figure 3.4, Page
31 - not drawn to scale)

FISS (lower fine shelly sand)

The micromammals analysed from HDP1 came from the horizons ROOF and HOMS. A thin
horizon termed HOMS/ROOF was identified in-between the horizons of HOMS and ROOF.
This horizon consists of the very lowest portions of ROOF, and the uppermost portions of
HOMS. HOMS/ROOF was kept distinct during excavation as a cautionary measure, although
it is not a distinct, depositional horizon. HOMS is extremely rich in bone, the majority of
which come from large ungulates such as Connochaetes/Alcelaphus and camivores such as
the jackal, Canis mesomelas. Hominid remains found in HOMS included fragments of a
human maxillary molar, a right maxillary third molar, and two mandibular incisors (Stynder
et al. 2001). In addition, a human tibia was recovered during excavations in 1996 (Stynder et
al. 2001). Very few marine shells were found in this horizon and those that were, may have
filtered down from the archaeological deposits. Ostrich eggshell fragments are common in

this horizon.

HOMS can be separated into fossil-bearing and non-fossiliferous deposits. The non-
fossiliferous material is more consolidated than the fossiliferous areas and is found in the

form of pillar-like structures, which may represent the walls of the original hyaena den. Grain
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size analysis confirms that there is indeed a difference between the non-fossiliferous and
fossil bearing material as the latter is finer-grained and less well sorted (pers. comm. D.

Roberts as quoted by Stynder 1997).

Below HOMS is a smaller, bone-bearing horizon of coarse shelly sand, LCSS (lower coarse
shelly sand). A grain size analysis of LCSS indicates that there is a close correspondence
between this horizon and the non-fossiliferous HOMS horizon, suggesting a similar derivation
of these sediments (pers. comm. Roberts as quoted by Stynder 1997). There is however, not a
huge difference in grain size between LCSS and the fossil-bearing horizons in HOMS. Below
HOMS is a bone-rich gully, GUFI (gully fill). The state of preservation of the bone in GUFI
is different to that of HOMS. HOMS contains many near complete or complete bones from
large mammals, whereas GUFI contains fragments of larger bones, and bones from small
bovids and carnivores. The gully, GUFI, may represent a separate occupation area from the
main hyaena den. A fine, shelly sand (FISS) horizon underlies the palaeontological horizons.
A detailed description of the methods of excavation used at HDP1 may be found in Stynder
(1997).

9.4 The age of the Hoedjiespunt 1 horizons

9.4.1 The archaeological horizons

The calcrete capping on the Hoedjiespunt hill yielded a date of approximately 300 000 years
BP with U series analysis (Vogel, as quoted in Berger and Parkington 1995).
Thermoluminescence (TL) and infrared stimulated luminescence (IRSL) dating on sediments
from the DAMA horizon gives a date of approximately 117 000 years BP, sometime during
the Last Interglacial (marine isotope stage Se) (Woodborne 2000). Dating of the
archaeological horizons to an interglacial period is in agreement with the large number of

shell fish and other marine vertebrate fauna found in these horizons (Stynder et al. 2001).

9.4.2 The palaeontological horizons

TL and ISRL dates on HOMS suggest an accumulation during the Middle Pleistocene, and a
maximum age of 550 000 years BP is given for the site (Woodborne 2000). The fauna from
HOMS is typical of the Florisbad Faunal Span which would place a maximum age of 250 000
years BP on the horizon (Stynder ef al. 2001). 1t is suggested on the basis of stratigraphic
observations, and the dates obtained, that the site was probably deposited some time between

200 000 to 300 000 years ago (Stynder ef al. 2001). The dental metrical features of the
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hominid teeth recovered from HDP1 are noted as being comparable with other African and
European hominids from the Late Middle Pleistocene (Stynder et al. 2001). Some uncertainty
still remains as to the actual age of HDP1 as the large mammals suggests a broad time period
of deposition some time between the Middle Pleistocene and 10 000 years BP. A date for the

site, such as marine isotope 6, cannot be ruled out (Parkington pers. comm.).

9.5 The Hoedjiespunt 1 macrofauna

The information in this section, as in the previous section, was obtained from Stynder (1997).
Table 9.1 shows the various mammal species found in the excavated sample from HDP1. The
HDP1 macrofauna is dominated by grazing ungulates and carnivores. The white rhino is
present, but other large herbivores such as the Giraffidae, Proboscidae and Hippopotamidae

are absent.

The kudu, Tragelaphus strepsiceros, 1s the only large bodied browser present in the sample.
The other small browser found at HDP1 is the extant small grysbok, Rhaphicerus melanotis,
which shows a present day distribution which is restricted to a narrow belt along the south-
western and southern coastal belt, and the adjacent interior (Stuart and Stuart 2001). The
kudu found at HDP1 appears to be generally smaller than modern specimens and Stynder
(1997) suggests that the species at HDP1 may represent a kudu species, found in the later
Pleistocene of the western Cape, which was intermediate in size between the greater and
lesser kudu. The palaeontological fauna from HDP1 is basically a modern one, with five, or
possibly six, extinct species (Stynder 1997). The extinct species include, Antidorcas
australis, Pelorovis antiquus, Equus quagga, Equus capensis and Hippotragus leucophaeus,
and possibly Tragelaphus (strepsiceros) (Stynder 1997). Of these species, only Hippotragus
leucophaeus and Lquus quagga have been recorded locally in historic times, the other species
became extinct during the Terminal Pleistocene-Early Holocene (Stynder 1997). The
majority of species found in HDP1 were present during the Middle Pleistocene, however,
there is an absence of species such as Rabaticeras arambourgi which was present in the
Middle Pleistocene fauna of Elandsfontein. This suggests that HDP1 may have been

deposited after the Middle Pleistocene.
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Scientific name Common name NISP MNI
Homo sapiens Human 147 2?7
Pelea capreolus vaalribbok 12 2
Antidorcas australis springbok 64 4
Pelea/Antidorcas vaalribbok/springbok 57 3
Redunca/arundinum southern reedbuck 8 3
Damaliscus dorcas bontebok 16 2
Redunca/Damaliscus reedbuck/bontebok 56 2
Tragelaphus ?cf. strepsiceros kudu 34 3
Connochaetes gnou/ black wildebeest

Alcelaphus buselaphus Cape hartebeest 479 16
Connochaetes/Alcelaphus/ black wildebeest/hartebeest

Tragelaphus kudu 112 2
Raphicerus sp. steenbok/grysbok 143 10
Hippotragus lecuophaeus biue anteiope 1 1
Taurotragus oryx efand 29 1
Syncerys caffer Cape buffalo 10 1
Pelorovis antiquus giant buffalo 2 1
Taurotragus/Megalotraus/

Syncerus/Pelorovis 24 2
Hyaena brunnea brown hyaena 4 1
Crocuta crocuta spotted hyaena 1 1
Hyaenid general 19 3
Felis lybica wiidcat 14 2
Feiis nigripes small spotted cat 1 1
Felis serval/Felis caracal serval/caracal 27 2
Panthera pardus ieopard 22 2
Pathera leo lion 3 1
Lycaon pictus wild dog 8 1
Vulpes chama Cape fox 15 2
Canis mesomelas black-backed jackal 343 11
Mellivora capensis honey badger 5 1
Aonyx capensis clawless otter 9 2
Ictonyx striatus striped polecat 5 2
Herpestes ichneumon Egyptian mongoose 7 1
Atilax paludinosus water mongoose 3 1
Genetta tigrina genet 3 1
Suricata suricatta syricate 2 1
Viverrids - general 3 1
Equus capensis giant' Cape zebra 7 1
Equus quagga plains zebra 1 1
Ceratotherium simum white rhinoceros 5 1
Suid - general 3 2
Lepus capensis Cape hare 4 1
Lepus saxatilis scrub hare 1 1
Bathyergus suillus dune molerat 32 3
Procavia capensis rock hyrax 79 8
Hystrix africaeaustralis porcupine 2 1
Delphinidae gen. and sp. indet. dolphin 5 1
Arctocephalus pusillus Cape fur seal 34 2

Table 9.1: The mammals from Hoedjiespunt (excluding the micromammals (After Stynder

(1997), Table 4.1, page 45)
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Extinct large-bodied forms such as Pelorovis equus and Equus capensis were extremely large
roughage grazers, requiring a grassland high in primary production to survive (Stynder 1997).
These species have not been replaced in modern grassland systems. Syncerus caffer also eats
fibrous food, and this species, together with above-mentioned grazers, prepare the grazing
succession for fresh grass grazers that prefer shorter stalks, such as Alcelaphus buselaphus,
Damaliscus dorcas dorcas, Ceratotherium simum, Connochaetes gnou, Redunca arundinum,

and Hippotragus leucophaeus (Stynder 1997).

All of the large camivores found at HDP1 are absent from the area today. The largest of the
carnivores that remain are the caracal (Felis caracal) and the black-backed jackal (Canis
mesomelas). Many of the camivore and ungulate species show a robusticity in their limb
bones, a trend which has been noted in other fossil sites such as Florisbad (Brink 1987, as
quoted by Stynder). It is thought that this robusticity may reflect a general trend in mammal
evolution in southern Africa, rather than being a reflection of cold, climatic episodes and a

resultant increase in mean body size.

9.6 The agents of accumulation of the Hoedjiespunt 1 macrofauna

Porcupines do not appear to have been significant agents in the accumulation of the
Hoedjiespunt 1 macrofauna as less than 1% of the bones show evidence of gnawing (Stynder
1997). Hyaenas were identified as the main accumulators of the HDP1 fauna for three
reasons, the first being that the numerous coprolites found together with the bones were
similar in shape and size to those of hyaenas (Stynder 1997). Second}y; the dense
accumulation of bone indicates the hyaena as the égent of accumulation as no other carnivores
accumulate such large quantities of bone. Hyaenas are known to introduce certain biases into
the faunal accumulations that they collect, for example, they produce assemblages which
show a high camivore to ungulate ratio (a feature show by the HDP1 faunal assemblage), and
there is selection of certain prey species (Cruz-Uribe 1991). Thirdly, the pockets in which
bones are found in the lower horizons of HDP1 may represent sections of the collapsed
burrow system of a hyaena den (Stynder 1997). Circumstantial evidence points towards the
brown hyaena (Hyaena brunnea) as the most likely species to have accumulated the HDP1

assemblage.

9.7 Post-depositional breakage of the Hoedjiespunt 1 macrofauna

Stynder (1997) notes that post-depositional destruction has had a major effect on the

























































































































































































































































































































































