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Introduction
This paper presents the preliminary results of an analysis

of micromammal assemblages recovered from three exca-
vation areas in Cave 13B at Pinnacle Point (from this point
referred to as PP13B), namely the ‘eastern’, ‘western’ and
the ‘LC-MSA’ areas. The geological context of the site,
dating, excavation and stratigraphy of these areas are de-
scribed in detail in Marean et al. (2004, 2007) and Marean
et al. (in press), and are dealt with only briefly here. All the
Optically Stimulated Luminescence (OSL) dates quoted
in this paper were carried out by Zenobia Jacobs at the
School of Earth and Environmental Sciences, University
of Wollongong, Australia. In this paper, we report age
ranges as the maximum spread of all employed dating
techniques, which include OSL and uranium-thorium on
speleothems, with 1 sigma error added on to either side of
the age. Some spreads are corrected and/or narrowed by
other dating techniques. For example, a series of highly
precise uranium-thorium ages shows the cave was closed
to human occupation beginning ~92 ka, providing limits
to the OSL age spreads.

Background

The LC-MSA area
In the northeastern area archaeological sediments are

called the LC-MSA (Lightly Cemented Middle Stone
Age). The LC-MSA is attached to the cave wall and is
capped by a flowstone. The LC-MSA consists of multiple
lenses of burning, within which are faunal bone, shellfish,
lithics and ochre. The LC-MSA is divided into three strati-
graphic aggregates. These aggregates are the LC-MSA
Lower, LC-MSA Middle and the LC-MSA Upper, which
reflect a relatively homogeneous set of formation pro-
cesses. LC-MSA Lower is the oldest facies, is the archaeo-
logically richest, and has the least cemented layers
(Marean et al. 2007; Marean et al., in press). At the bottom
of the currently sampled horizons is water-rounded bed-
rock. The excavations in this area were limited as the
amount of preserved sediment is small.

Micromammals were found throughout the LC-MSA
aggregates, although, to date, sample sizes sufficient for
analysis were found only in the LC-MSA Lower sedi-
ments dated by OSL to 153 to 174 ka, placing it in MIS
stage 6. However, our 3D sea level model (Marean et al.,
2007) shows the coast was only close enough for shellfish

collection around 167 ka, and thus this further constrains
the age spread for the LC-MSA Lower.

The eastern area
In the eastern area the various stratigraphic facies identi-

fied and used for analysis are depicted in Table 1 (from
the bottom to the top of the sequence), along with the
OSL dates obtained for that horizon, and the number of
individual micromammal specimens (NISP) recovered.
The Shelly Brown Sand and Upper Roof Spall were sepa-
rated in excavation, however, the excavators now con-
sider them contemporary due to the overlapping age
estimates and the fact they grade into each other.

The Lower Roof Spall Facies, which represents an MSA
horizon, is at the base of the excavations and rests on
bedrock. Archaeological finds are scarce and tend to be
concentrated towards the top of this facies. The deposits
lie between the bedrock, forming a thick fill which thins
out over the tops of the boulders. Cemented patches are
found and are more common in the southerly parts of the
excavated area. The Upper Roof Spall Facies represents a
richer archaeological horizon than the Lower Roof Spall
Facies and contains lithics, shellfish and fauna and grades
into the Shelly Brown Sand. This facies thickens apprecia-
bly from south to north. In the southernmost area, the
Upper Roof Spall Facies contains both isolated and con-
nected burnt areas which become increasingly more com-
plex and inter-woven towards the northern side of the
facies. Within these areas stratified hearths with associ-
ated lithics and fauna are found. On top of the Upper Roof
Spall Facies and Shelly Brown Sand are the Truncation
Fill, the modern Redeposited Disturbance, and the Sur-
face Sediments.

As Table 1 illustrates, micromammal assemblages of
sufficient size for analysis were recovered from only the
Lower Roof Spall Facies and the Upper Roof Spall Facies,
although sample size was very poor in the latter.

The western area
In the western area of the site the deposits appear to

resemble a midden or dump. However, micromorpho-
logical evidence is somewhat contradictory as combus-
tion features appear to be in situ, but do not appear to be
hearths, as seen in the eastern area and LC-MSA
(Karkanas & Goldberg, in press). Some of the sediments
have strong anthropogenic signatures, whereas others
appear to be geogenic in origin. There are areas with
substantial geogenic disturbance as a result of faulting,
slippage, or subsidence, and there were at least two events
of erosion or anthropogenic cutting of MSA sediments.
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Table 1. OSL dates and NISP for the eastern area facies.

Dates NISP

Surface sediment Modern 2
Re-deposited Disturbance Modern 1
Truncation Fill No OSL dates available, but 7

possibly dates between 35-39 ka
Shelly Brown Sand 92–98 ka 1
Upper Roof Spall Facies 92–98 ka 17
Lower Roof Spall Facies 106–114 ka 27



There has also been a modern disturbance in at least one
area. Maximum and minimum age spreads have been
developed and Table 2 illustrates a simplified sequence of
the various western area facies. The Laminated Facies is
composed of a thick series of sediments which lie at the
base of archaeological deposits. The Dark Brown Sand
Facies contains series 4a to 4c. DB Sand 1 was later identi-
fied as representing the same horizon as DB Sand 2 and
was eventually grouped with it.

Materials and methods
Stratigraphic Units (lenses, features, and other discrete

sedimentary units) were initially identified during exca-
vation, and then later verified by projecting 3D total station
shots of the units onto section drawings and photographs,
by generating 3-D point clouds, and lastly using
micromorphological observations to develop reconstruc-
tions of the sequence of deposition, alteration, and erosion
of the various facies. The stratigraphic units were grouped
into larger stratigraphic aggregates, which reflected a
homogeneous set of formation processes. The micro-
mammal assemblages from each stratigraphic aggregate
were analysed as a unit.

The use of the methodology initially proposed by
Andrews (1990) and Fernandez-Jalvo & Andrews (1992)
for the analysis of micromammal assemblages has become
more or less standardized (e.g. Manthi 2002; Matthews
1999, 2002, 2006; Matthews et al. 2006; Dewar & Jerardino
2007) and was used for recording the breakage and
taphonomy of the PP13B assemblages. Only selected
results from the taphonomic analysis of the PP13B assem-
blages, pertaining directly to the identity of the accumulat-
ing agent/s are presented in this paper, which concentrates
on the paleoenvironmental implications of the micro-
mammals in PP13B.

From this point onwards, the three molars of the murid
mandible will be referred to as the M1–3, and the three
maxillary molars, as the M1–3, respectively.

Taphonomy
Identifying the predator/s or agents responsible for

accumulating a fossil micromammal assemblage is essen-
tial if reliable palaeoenvironmental information is to be
extracted (Matthews 1999; Matthews et al. 2006). Variation
within a fossil micromammal assemblage over time may
be attributable to changes in the identity of the predator
responsible for the accumulation, rather than environ-
mental change. Also, different predator species have
different requirements for selecting prey species from the
available local micromammal population.

A most useful tool for identifying the predator/s involved
in a micromammal accumulation is the pattern of diges-
tion on enamel and dentine of incisors. The following
categories describe and record incisor digestion on both
isolated and in situ incisors. Incisors that suffered damage
and that could not be properly assessed were excluded.

Class 0: No visible digestion on the incisor. The early
stages of digestion may not be detectable with a light
microscope and it is possible that some incisors falling
into this category sustained very light, but indiscernible
digestion.

Class 1 (light): Light etching and removal of the upper
layers of small areas of enamel and/or dentine.

Class 2 (moderate): The area of digestion may not be
much greater than Class 1, but the digestion has pene-
trated much deeper through enamel layers, down to, or
very close to dentine. The dentine shows a deeper degree
of penetration and loss.

Class 3 (heavy): The area of digestion is more extensive
than Class 2 digestion, with complete removal of enamel in
areas, and digestion and removal of underlying dentine.

Class 4 (extreme): Extreme digestion of both enamel and
dentine, with some teeth having all enamel removed and
much dentine removed. The edges of dentine or enamel
may be collapsing in on themselves.

Samples of incisors from modern barn owl and spotted
eagle owl pellets were examined to provide a comparative
database.

Identification
Murid M1 and M1 teeth (in situ and isolated) were identi-

fied to species whenever possible, and these were used to
quantify the different species present in the fossil assem-
blages. An exception was made in the case of Otomyinae
(the vlei rats), where the more diagnostic M3 rather than
the M1 was used to quantify this murid subfamily. Occa-
sionally, breakage, wear or digestion of the tooth pre-
cluded identification. Teeth of uncertain identification
were not used for analysis.

Differentiating between Otomys saundersiae and Otomys
irroratus was frequently difficult due to great variability
in size and shape of the laminate teeth of these two
species. Some specimens could not be allocated with
certainty to either species and were thus recorded simply
as O. saundersiae/O. irroratus.

General diversity
The Shannon Wiener index of general diversity was

used to assess diversity of the fossil micromammal assem-
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Table 2. Sequence of stratigraphic relationships of the western area facies
in sequence of formation (after Marean et al., in press).

Facies name Age of horizons within
facies

Boulder Beach –
Laminated Facies 375–451 ka, probably MIS 11
Light Brown Silt Facies 153–375 ka, maybe MIS 11
(abbreviation: LB Silt) or just after
Dark Brown Sand Facies DB Sand 2 92–102 ka
(abbreviation: DB Sand) DB Sand 3 92–102 ka

DB Sand 4 117–375 ka – probably just
postdates the LC-MSA
Lower in MIS 6

Light Brown Grey Sand LBG Sand 94–134 ka
Facies (abbreviation: LBG LBG Sand 2 117–166 ka
Sand) LBG Sand 3 152–375 ka

(Note: LBG Sand 2 and 3
also probably just postdate
LC-MSA Lower in MIS 6)

Light Brown Sand Facies 92–94 ka
(abbreviation: LB Sand)
South Pit Fill Modern
North-east Fill Modern
Surface Sediments Modern



blages. This index accounts for both the number of taxa
present, and relative frequency (evenness of representa-
tion) of each taxon (Cruz-Uribe 1988). The Shannon
Wiener index is calculated using the equation:

H = –Σ Pi loge Pi ,

where Pi = n/N, that is, the proportion of the total sample
represented by each species.

Results

Taphonomy
Figure 1 shows the incisor digestion patterns typical of

modern barn owl (Tyto alba affinis) and spotted eagle owl
(Bubo africanus) pellet assemblages. The characteristic
incisor digestion patterns of spotted eagle and barn owls
were verified by studying several modern comparative
assemblages (Matthews, unpubl. report). The results
from two barn owl, and three spotted eagle owl pellet
assemblages are averaged in Figure 1 to facilitate compari-
sons with the fossil assemblages. These owl species roost
on the floor or on ledges of caves and rocky overhangs,
and are thus the most likely contributors to the fossil
micromammal assemblages in PP13B. The only small

carnivore likely to build up an accumulation of scats in a
cave is the small-spotted genet (Genetta genetta), which
frequently uses caves and rocky overhangs as midden
areas, however, this predator was excluded on the basis of
incisor digestion patterns.

The barn owl assemblages were distinguished from
those of the spotted eagle owl on the basis that a far higher
proportion of incisors showed no digestion, and very
few incisors fell into the ‘moderate‘ digestion category.
Neither the barn or spotted eagle owl assemblages
contained incisors that showed heavy or extreme diges-
tion, although incisors with these advanced degrees of
digestion do occasionally occur in pellet assemblages
from both owl species (T.M., pers. obs.).

Figure 2 shows the incisor digestion patterns found in
various fossil assemblages from the western, eastern and
northeastern areas of PP13B. The number of incisors in
each facies is shown above the individual bar graphs.
Facies which contained very few or no incisors are
omitted.

Incisor digestion patterns in the LC-MSA Lower suggests
that a barn owl was responsible for the accumulation of
the micromammal assemblages. The sample of incisors in
the LC-MSA Upper is too small for comment. In the eastern
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Figure 1. Incisor digestion patterns of modern spotted eagle owl and barn owl pellet assemblages from the south coast.

Figure 2. Incisor digestion patterns in the east, western and northeastern areas of PP13B.



area poor incisor sample size precludes identification of
the predator, although digestion patterns are closer to the
barn owl than the spotted eagle owl. in the western area
barn owl predator activity is clearly suggested by incisor
digestion patterns in all facies. LB Silt differs slightly in the
high percentage of incisors showing moderate digestion,
but this will be discussed later.

Identification
The proportional representation of micromammalian

taxa found in the LC-MSA Middle and LC-MSA Lower
Facies is shown in Fig. 3, and those of Roof Spall-Upper
and Roof Spall-Lower (eastern area) in Fig. 4. The values
pertaining to these figures may be seen in Appendix A.
The NISP in all the following figures was calculated by
counting the number of upper and lower first molars
(isolated and in situ). Figure 5 illustrates micromammal
percentage representation in the western area assemblages
containing a NISP of 28 or more, namely LB Sand 1, DB
Sand 3, LBG Sand 1 and LB Silt.

Table 3 shows the number of each micromammal species
present in the western area facies, including those
depicted in Fig. 5.

General diversity (H)
Table 4 gives micromammal diversity for the various

facies of PP13B and, for the purposes of comparison,
Table 5 shows the general diversity in several micro-
mammal- bearing south and east coast archaeological
sites (after Avery, 1986).

Discussion
Sample size in the LC-MSA Middle Facies is too small for

paleoenvironmental analysis and species which are pres-
ent are catholic in their ecology. Otomyinae dominate the
micromammal assemblages, a feature seen in the majority
of facies throughout the western area as well. Sample size
in the LC-MSA Lower is larger, but once again no clear
pattern of environmental conditions emerges from the
ensemble of species represented. Incisor digestion
patterns suggest that a barn owl was responsible for the
accumulation of this facies. Barn owls are generalist feed-
ers and produce pellet assemblages that provide a broad
sample of the micromammal population living within the
hunting range of the owl (Andrews 1990; Avery et al. 2005)
so predator bias with regard to selection of prey species
should not be affecting the suite of species to any marked
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Figure 3. The micromammalian population from the LC-MSA Middle and Lower Facies.

Figure 4. The micromammalian population from the Upper Roof Spall and Lower Facies.



degree. The fact that all the species present are species
found in a variety of habitats and are thus presumably
adaptable to changing conditions may in itself be signifi-
cant, but this must be substantiated by further research
into micromammal assemblages from other Pinnacle
Point cave sites.

The fact that O. saundersiae dominates in the LC-MSA
Lower Facies, and O. irroratus throughout most of the
western area facies, may indicate relatively drier conditions
in the LC-MSA, but this interpretation is tentative as both
these Otomys species are frequently found together in
modern comparative barn owl assemblages from the
south coast (Avery et al. 2005; Matthews, unpubl. report).
This suggests that these two species can occupy the same
areas simultaneously, although they may inhabit different
microhabitats. Changes in relative proportions of the two
species may thus have little to do with changes in rain-
fall/environment over time. The presence of Otomys
unisulcatus, albeit in very low frequencies (this species was
represented by one mandible and one isolated M1), does
lend some credence to the suggestion that conditions
were somewhat drier in the LC-MSA as O. unisulcatus is
known to shun damp situations (De Graaff 1981). It is not
found along the southern coast today, but is distributed
some distance inland from the coast. During the forma-
tion of the LC-MSA Lower and Middle the coastline was
further away than it is today, but still within several kilo-
metres of PP13B. However, species which might be
expected to reflect drier, more sparsely vegetated or sand-
ier environments, such as S. krebsii, A. namaquensis and
G. afra are not found in greater abundance in these older
facies, so the picture is not clear. In addition, the soricid,
Crocidura flavescens, which is generally associated with
dense vegetation and reportedly shows a preference for
relatively moist environments, appears only in the older

facies of all three areas (i.e. the LC-MSA Lower in the
northeastern, the Roof Spall Lower sediments in the
eastern, and in LB Silt in the western area). The absence of
this species during later periods at Pinnacle Point was
confirmed by the micromammal assemblages from PP9C
(PP9C lies along the coast approximately 100 m north of
PP13B) which are currently undergoing analysis. The
implications of this are presently uncertain.

There are a couple of species not found in the LC-MSA
Lower that the eastern and western areas hold in
common. These are the woodland mouse, T. dolichurus
and the chestnut climbing mouse, D. mystacalis. T.
dolichurus provides evidence for the presence of a wood-
land/forest/thicket environment in the vicinity over 114 ka
up until at least 92 ka (as indicated from its appearance in
the eastern area in the Roof Spall Lower Facies at 114 ka,
and in the western area in LBG Sand 1 and DB Sand 4a).
Today this species is found on the eastern coast in Albany
thicket, and may indicate that this biome extended further
down the south coast in the past. D. mystacalis requires a
habitat of tall grasses and rank vegetation. Such grasses
could be provided by both a fynbos, or more typically
grassland, habitat. This suggests that vegetation was
denser during MIS 5 than the preceding MIS 6 (as repre-
sented by the LC-MSA Lower Facies).

Steatomys krebsii is found only in the western area of
PP13B, in surface sediments. In the fossil sediments only
one specimen was recovered from LB Sand 1. Avery (1977)
noted that on the basis of fossil evidence from Boomplaas A,
S. krebsii arrived at the south coast at the onset of the Holo-
cene. The appearance of S. krebsii in the western area
suggests that this species was present in the Mossel Bay
area around 100 ka.

In the eastern area, two horizons dated from 92–98 ka
(Upper Roof Spall) and 106–114 ka (Lower Roof Spall)
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Figure 5. The micromammalian population in larger (NISP ≥ 28) samples from the western area facies.



contained micromammals, but only the latter horizons
contained a sample size sufficient for analysis. The pattern
of incisor digestion is closer to that of the spotted eagle owl
rather than the barn owl, although incisor sample size is
unsatisfactorily small and the identity of the predator/s is
uncertain. The diversity of species is high considering the
relatively small sample, and suggests that the predator/s
took a broad selection of prey species. The pattern of
species representation of the Roof Spall Lower was
unusual in that it shows none of the peaks and dominance
of 1–3 taxa commonly seen in barn and spotted eagle owl
pellet assemblages. Roof Spall Lower shows a pattern of
low percentage representation from a number of different
species, and a diversity which is relatively high compared
to other areas in PP13B.

Incisor digestion patterns indicate that a barn owl was
responsible for deposition of micromammals in all western
area facies containing larger samples. LB Silt contains
more incisors in the moderate digestion category than
observed in modern barn owl assemblages, but a high

percentage of undigested incisors suggests the predator
is also a barn owl. This is supported by the fact that the
frequency of micromammal species found in LB Silt is
similar to those in the surrounding facies. It may be that a
young barn owl was contributing to the assemblage as
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Table 4. Micromammal diversity in the various facies of PP13B.

H No. of species NISP

Western area
Surface sediments 2.15 11 20
LBG Sand 1 1.78 17 207
LB Silt 1.57 9 57
LB Sand 1 2.13 12 39
DB Sand 3 1.46 9 28
DB Sand 2 1.54 9 20

Eastern area
Upper Roof Spall 1.76 7 17
Lower Roof Spall 2.58 13 27

LC-MSA area
LC-MSA Lower 1.98 12 63

Table 3. The micromammals from the western area facies.

Genus and species South Pit Fill Northeast Fill LB Sand 1 DB Sand 2 LB Sand 2 DB Sand 3 LBG Sand 3

S. varilla 2
M. varius 1 1 2 1 1
C. flavescens 1
Crocidura sp. 1
Zelotomys sp. 1
G. afra 3 2 2
M. albicaudatus 2 1
S. krebsii 1
D. mystacalis 1 1
R. pumilio 4 4 1 2
O. irroratus 1 13 8 3 17
O. saundersiae 7 4 1 1
M. verreauxi 2 1
M. minutoides 2 1
Indet. chrysochlorid 1 1
Indet. bathyergid 1
Indet. Chiroptera 2
Myotis sp. 1

NISP 2 1 39 20 11 28 1

Genus and species DB Sand 4a LBG Sand 1 LBG Sand 2 DB Sand 4b DB Sand 4c LB Silt and Laminated
LB Silt G Facies

Suncus sp. 1 1
S. varilla 1
M. varius 13 1
C. flavescens 1
Indet. soricid 1
T. dolichurus 1 2
Zelotomys sp. 2 2
G. afra 6 5
D. mysticalis 1
R. pumilio 2 41 2 7
O. irroratus 4 92 4 1 11 27 1
O. saundersiae 1 33 4 13
O. saundersiae/O. irroratus 7 3
M. verreauxi 3 2
M. minutoides 4
Indet. chrysochlorid 1
Myotis sp. 1
Indet. bathyergid 1
G. capensis 1
Elephantulus sp. 1 2
Indet. Chiroptera 1
Rhinolophus sp. 1 ?1

NISP 8 210 7 1 18 59 6



young owls digest bones and teeth of prey to a greater
degree than adults (Andrews 1990).

In the western area there is a lower diversity of species in
the facies of small samples (as would be expected), relative
to the larger samples. Nevertheless, the general pattern of
species representation is very similar, with O. irroratus
dominating, and R. pumilio and O. saundersiae occurring in
far lower frequencies, and representing the second or
third most common species. O. irroratus is one of the two
vlei rat species that are associated with moist and marshy
habitats; however, they are also found in drier habitats
such as grassy hillsides.

The western area micromammals differ from those of
the other two areas in that shrews (the Soricidae), as a
group, are poorly represented in the western area and
make up only 6.8% of the micromammals, as opposed to
25% in the eastern area, and 13.15% in the northeastern
area. The western area also contains three species which
do not occur in the LC-MSA and eastern areas, namely,
Zelotomys woosnami, Elephantulus edwardi, and Georychus
capensis. All these species are generally associated with
sandy substrates and/or rocky areas and sparse vegetation.

In terms of distribution, Zelotomys was the most surprising
find at PP13B as this species is currently confined to arid
and semi-arid areas of the subregion and in the Kalahari
region of South Africa (Stuart & Stuart 2001). Levinson
(1985) notes that Zelotomys is likely to have undergone a
habitat change since 250 ka as this species shows very few
marked desertic adaptations, such as enlarged bullae,
long hind legs, or a bushy tip to the tail. The presence of
this species on the south coast in PP13B deposits certainly
suggests that, in the past, this species lived in very differ-
ent environments compared to its modern habitat.
Zelotomys was found in DB Sand 3, LBG Sand 1, and
LB Silt, indicating its presence in the area from early in
MIS 6, to around 92 ka. A cf. Zelotomys woosnami was identi-
fied in the late Middle Pleistocene site of Hoedjiespunt 1
(Saldhana, west coast, Western Cape Province), but this
find was less surprising as it is still found in the west coast
region today, albeit several hundred kilometres to the
north (Matthews et al. 2005).

Some features common to all PP13B micromammal
assemblages were noted. The gerbilline, Gerbilliscus afra,
appears in consistently low frequencies in many facies in
all three areas of PP13B. This species is known to be associ-
ated with sandy soil rather than any particular type of
vegetation and suggests the presence of a sandy compo-
nent in the surrounds of PP13B over a long period of time,

with a surprising lack of variation in the proportion of
G. afra in the landscape. In a study made of modern barn
owl roost collections throughout the western cape, G. afra
was frequently found to be one of the top two best repre-
sented species and occurred in percentages which ranged
from 20.1–80.9% (Avery et al. 2005). In several of the west
coast fossil sites dating from Late Pleistocene to Holocene,
two species of gerbilline (G. afra and Gerbillurus paeba),
four soricid species, and three species of Otomyinae were
always represented, although one particular gerbilline or
otomyine species usually dominated in terms of overall
numbers (Matthews et. al. 2005). The pattern at PP13B is
very different, and G. afra is the only gerbilline repre-
sented, and appears in very low frequencies of 4–9% in
various areas of PP13B. The fact that it is common in
modern, but not fossil, barn owl assemblages may be
related to the fact that it thrives in environments anthro-
pogenically modified by farming. G. afra was not found in
the Klasies River assemblages, but was found in similarly
low levels in LSA levels of De Kelders at 4.1% (Avery 1979).

In absolute terms the western area of PP13B contained
the highest number of micromammalian taxa with some
twenty species represented, the eastern area contained
16, and the LC-MSA yielded 12 species. General diversity
is highest in the eastern area in Lower Roof Spall, in the
western area in LB Sand 1, and in the LC-MSA in LC-MSA
Lower. Small sample size hampers the interpretation of
diversity in some of the smaller assemblages (diversity
and richness of a fossil sample are highly correlated with
sample size (see Cruz-Uribe 1988; Denys 1999; Manthi
2002; Matthews 2004) but low general diversity appears to
be a real feature of LB Silt, and possibly DB Sand 3. It is
uncertain how to interpret this as, in a study by Avery
(1999b), proportions of micromammalian taxa from barn
owl pellets were analysed with climatic variables in order
to investigate the relationship between the two. Diversity
indices were not found to be closely related to any climatic
factors. It is thus uncertain how to interpret changes in
diversity between the various facies. Diversity in the sur-
face sediments is higher than in any of the fossil assem-
blages, with the exception of Lower Roof Spall. Both
Lower Roof Spall and LB Sand 1 show a relatively high
diversity relative to the other PP13B facies, and also to
Nelson Bay Cave and Border Cave. The relatively high
diversity appears to be a real feature of these assemblages
rather than an artefact of sample size as these facies repre-
sent comparatively small samples. Upper Roof Spall also
shows a high diversity given the small sample size.
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Table 5. Diversity H in fossil micromammal assemblages from south and east coast archaeological assemblages (values after Avery (1986) unless
otherwise indicated).

Archaeological site Shannon Wiener index of general diversity (H) Age/age range covered by micromammal-
bearing deposits

Klasies River Mouth 1.9–2.3 (the majority of assemblages fell below 2.2) (Avery 1987) Late Pleistocene
Die Kelders 1 2.27–1.75 MSA
Die Kelders 1 2.10 LSA
Boomplaas 2.44–1.69 Last Glacial Maximum
Nelson Bay Cave 1.62–1.42 18 000–5 000
Border Cave 1.97–2.74 (Avery 1992) 134 000–24 000
Byneskranskop I 2.48–2.14 Holocene



In terms of comparison with the younger sites such as
Byneskranskop I and Die Kelders 1 general diversity is
relatively low in the PP13B facies, with the exception of
Lower Roof Spall, LB Sand 1 and LC-MSA Lower. Avery
(1987) noted that an index H of 2.2 appears to be a fairly
consistent cut-off point between Holocene interglacial
scores and Late Pleistocene glacial scores in South Africa,
with the latter generally falling below 2.2. The PP13B
facies show a similar pattern to the Late Pleistocene glacial
sites, with the exception of the eastern area which con-
tains a relatively high general diversity and which indi-
cates that diversity has fluctuated quite considerably over
time.

In Avery et al.'s (2005) comparative study of 27 Barn owl
roost sites (multiple collections were made at some of
these sites) from the Western Cape, H ranged from 1.39 to
2.58. In terms of this, and also, in comparison with modern
owl pellet data from the south coast (Matthews unpubl.
report), the range of variability of general diversity seen in
the PP13B micromammals falls within that of modern
barn and spotted eagle owl pellet assemblages. Differ-
ences between the PP13B facies could be related to differ-
ences in the season, or in the area in which the owl was
hunting, as well as climatic change.

In terms of density, the micromammal assemblages en-
joyed an inverse relationship with shellfish (Antonieta
Jerardino, pers. comm.), and were scarce when shellfish
were abundant. This suggests that owls were occupying
the cave when people were absent. A low general diver-
sity was observed in large mammal assemblages from the
site (Amy Rector, pers. comm.).

The density of micromammal remains in PP13B suggests
that the owls responsible for micromammal accumula-
tions did not roost in the cave for long periods so it is likely
that the micromammals offer a glimpse of the micro-
mammal population in the area over a brief period of time.
The reasons for the lack of long-term visits are uncertain,
but it is unlikely that lack of prey was the reason as there
were clearly a variety of prey species available as indicated
by the diversity index in several facies. The short occupa-
tion periods are also puzzling given that Taylor (2002)
found that once barn owls selected a nest site, they keep it
for life (strong site fidelity is a characteristic of hole-
nesting species). In a study of occupancy in relation to site
quality in barn owls (Tyto alba) in south Scotland, Taylor
(2002) found that sites with the lowest amount of pre-
ferred foraging habitat and lowest long-term breeding
success were occupied just as often as sites with opposite
characteristics.

Conclusions
It is impossible to extrapolate any definite picture of the

paleoenvironment reflected by micromammals from the
LC-MSA Facies as species present are all catholic in their
habitat requirements. Whether there was selection for
species which are adaptable and opportunistic must be
substantiated by further research into micromammal
assemblages from other Pinnacle Point cave sites bracket-
ing the LC-MSA Lower in age, and from similarly aged
deposits. There are some faunal differences between

micromammal assemblages from the LC-MSA and the
eastern and western areas and it appears that vegetation
was less dense during MIS 6 compared to MIS 5. Further
research into micromammal assemblages dating to both
MIS 5 and MIS 6 should aid in establishing if this impres-
sion is correct.

Not only is there no indication for marked environmental
change over the long time period represented by the
western area facies, but there is surprising consistency in
the pattern of species abundance over time. The degree of
consistency is quite remarkable, even considering that the
same predator, a barn owl, was responsible for the accu-
mulation of almost all the assemblages.

In the eastern area the pattern of species representation
of Roof Spall Lower was unusual, and general diversity is
high for a relatively small sample. Some evidence suggests
that the environment was less open and moister during
deposition of eastern area sediments, but differences in
micromammal populations between eastern and western
facies of similar age could conceivably be linked to different
hunting strategies of owls, sampling different micro envi-
ronments near the cave.

Zelotomys was the most surprising find in PP13B and
serves as a reminder that using habitat requirements of
extant species to extrapolate that of their fossil rela-
tives may be problematic. The presence of Zelotomys in
PP13B deposits suggests that this species enjoyed a far
wider distribution in the past, and adaptation to arid envi-
ronments occurred recently in its evolutionary history.
Apparently, prior to 92 ka, Zelotomys had very different
ecological requirements to that of today.

On-going research into the micromammalian assem-
blages from other Pinnacle Point archaeological sites aims
to place the PP13B micromammalian assemblages within
context, and to provide a well elucidated continuum of
how micromammal populations on the south coast
reacted to paleoenvironmental and paleoclimatic change
over time.
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APPENDIX A

The micromammal fauna from the eastern area of PP13B
Surface Re-deposited Truncation Fill Shelly Brown Upper Roof Lower Roof Section

sediments Disturbance Sand Spall Spall Cleanings

Thamnomys dolichurus 1
Gerbilliscus afra 2 1 1
Mystromys albicaudatus 2
Dendromus mysticalis 2
Suncus varilla 2 2 cf. 2 cf.
Myosorex varius 2
Myosorex sp. 2
Rhabdomys pumilio 1 1
Otomys irroratus 1 1 1 3 3 1
Otomys saundersiae 1 4 6 3
Myomyscus verreauxi 1 2
Mus minutoides 2
Crocidura flavescens * 1
Aethomy namaquensis 1
O. saundersiae/O. irroratus 2
Cryptomys hottentotus 1
Indet. chrysochlorid 1 1 2
Indet. Chiroptera 1 1

*= represented by teeth other than the M1 or M1, or by maxillary fragments.

The micromammal fauna from the northeastern area of PP13B
LC-MSA Middle LC-MSA Lower

Suncus sp. 1 2
Myosorex varius 2 1
Crocidura flavescens 0 3
Gerbilliscus afra 0 7
Mystromys albicaudatus 0 1
Rhabdomys pumilio 0 1
Otomys irroratus 4 13
Otomys saundersiae 3 24
Otomys unisulcatus 0 2
O. saundersiae/O. irroratus 0 7
Cryptomys hottentotus 0 1
Indet. bathyergid 0 1
Indet. chrysochlorid 0 1
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