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SOUTH AFRICA

and food requirements of the mammalian fauna found
at Blombos Cave in the MSA. This latter study was
combined with an interpretation of the environment
based on these various species. Much of the data
presented draws on information derived from the
Blombos Cave project, led by Chris Henshilwood from
the University of the Witwatersrand, South Africa,
and the University of Bergen, Norway.
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Location
Blombos Cave (Figures 1 and 2) is situated in
the Blomboschfontein Nature Reserve, a small coastal
nature reserve located on the southern Cape shore
of the Indian Ocean (Henshilwood et al. 2001). The
cave is approximately 25 km west of the town of Still
Bay and 300 km east of Cape Town. It is located about
100 m from the ocean and 34.5 m above sea level. The
cave extends over 68 m2 of deposits, 18 m2 forward of
the drip line and more than 50 m2 inside (Henshilwood
et al. 2001:423; d’Errico et al. 2005:6).

Introduction
There were several warm and cold periods during the Middle Stone Age (MSA) in southern Africa
(Volman 1984). A number of scientists, among them
Ambrose and Lorenz (1990), have suggested that the
emergence of ‘modern’ human behaviour could be a
result of these changes in environmental conditions.
One site that has provided evidence of ‘modern’ behaviour is Blombos Cave located in the southern
Cape, South Africa (Figure 1). In particular, engraved
ochre pieces and beads made of Nassarius
krassianus (gastropod) shells dated at c. 75,000 and
that fall within the Still Bay period suggest the
behavior of these MSA people was mediated by symbolism (Henshilwood et al. 2002, 2004). Symbolically
mediated behavior is regarded by some scientists as
one absolute indicator of ‘modern’ behaviorr
(McBrearty and Brooks 2000:453, Henshilwood and
Marean 2003). Gaining information about the MSA
climate and environment at Blombos Cave is a further useful step in understanding the Homo sapiens
that occupied the site.

Dating
Blombos Cave contains evidence of occupation from 143 000 to 290 years ago with an aeolian
dune sand layer, 5-60 cm thick, separating the Later
Stone Age (LSA) layers from the upper MSA unit
(Jacobs et al. 2003a: 601; Tribolo et al. 2006; Jacobs
et al. 2006). The MSA layers at Blombos Cave have
been separated into three different phases; M1, M2
and M3 (Henshilwood et al. 2001). Based on
thermoluminescence (TL) dating, the M1 phase dates
from five burnt lithic samples range between 67,000 ±
7,000 years ago and 82,000 ± 8,000 years ago, with a
mean of 74,000 ± 5,000 years ago (Tribolo et al. 2006).
Optically stimulated luminescence (OSL) dating for
the M2 phase is ranging between 76,800 ± 3,100 years
ago for layer CFD and 84,600 ± 5,800 years ago for
layer CGAC. Layer CH/CI of the M3 phase has been
dated by OSL to 98,900 ± 4 500 years ago, and layer
CJ has been dated to 143,200 ± 5,500 years ago (Jacobs
et al. 2006).

In order to do this I have analyzed various
faunal remains recovered from occupation levels at
the cave. The principal objective has been to describe the vegetation biomes and climatic conditions
during the different occupation periods at Blombos
Cave, and to highlight how the environmental conditions in the area changed during the MSA. The
palaeoenvironmental research methods which have
been used include; first, measuring the size of recovered humeri from the angulate tortoise Chersina
angulata as the size of these reptiles are potential
climatic indicators; second, investigating the habitat

Analysis of tortoise size
Tortoise physiology is affected by climatic
change. Warm and dry conditions promote tortoise
growth, while a cold and wet climate inhibits it (Klein
and Cruz-Uribe 1983). The remains of tortoises at ar-
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Figure 1. Location of Blombos Cave, southern Cape, South Africa.

Figure 2. Blombos Cave, the entrance to the cave is to the right. (Photograph by Christopher Henshilwood).
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and Cruz-Uribe 1983:26, 1984:81). Some analysts suggest that changes in the intensity of tortoise collecting by humans provides the most obvious explanation for long term shifts in average tortoise size (Klein
and Cruz-Uribe 1983, 1984). The collectors, the supporters argue, would tend to take the largest individuals first. Analysis of tortoise size has therefore a
clear potential for elucidating local Stone Age demographic trends, in combination with other lines of
evidence (Klein and Cruz-Uribe 1983).

Figure 3. Chersina angulata humerus (Drawing
by T. Hillestad Nel after Henshilwood et al.
2001:440).

A calculation of the human predation rate of
tortoises from each MSA phase at Blombos Cave,
show that there is no correlation between high density (predation rate) of tortoise humeri and small tortoise sizes (Table 2). According to the human demographic pressure theory (Klein and Cruz-Uribe 1983,
1984), the tortoise sizes should have been smallest in
the M3 phase where the predation rate is highest and
largest in the M1 phase where the predation rate is
lowest. This is not the case. The middle phase, M2,
has the largest median tortoise size for all three MSA
periods. The M2 phase formed during a warm and
dry period globally (Volman 1984:171), conditions
which promote tortoise growth, and an environmental explanation for the increase in tortoise size during
this period is likely. This data supports a climatic
explanation for variation in tortoise sizes.

chaeological sites comprise mostly carapace and limbbones, such as humeri and femora (Klein and CruzUribe 2000). Even though other species of tortoise
are present at some archaeological sites in South
Africa, Chersina angulata is generally the most abundant. Commonly known as the angulate tortoise, it is
also referred to as the ploegskaarskilpad, rooipens
or duineskilpad. Currently the tortoise is distributed
throughout the Cape coastal region of South Africa;
from East London to southern Namibia extending inland as far as Cradock, with remnant populations in
the moister regions of the Karoo (Branch 1998, Lubke
and de Moor 1998:62). The angulate tortoise occurs
in varied habitats; sandy coastal regions, including
mesic thicket and coastal fynbos, but is less common
in the arid surroundings of these areas (Branch
1998:31).

The larger median from the M2 phase indicates
that this period was warmer and drier than the M1
and M3. The M1 seem to have been the coldest and
moistest of the three MSA sub-phases. Based on an
interpretation of the tortoise sizes, the M3 has more
climatic similarities to the M2 phase, than M1. When
looking at the median from each individual layer,
which contained more than five humeri, the climate
seem to have been relatively uniformly warm and dry
during most of the occupational periods of Blombos
Cave in the MSA. This notion is based on the average to large sizes of tortoises throughout the period.
The exception is layers CA and CD, in the M1 phase.
These members seem to have formed under moister
and colder conditions. On the other hand, layer CGAA
in the M2 phase contain very large tortoise humeri. It
is likely that the tortoises were influenced by optimal
warm and dry conditions during this period. The results of the tortoise analyses should be read in conjunction with other evidence for palaeoenvironmental
change in the Blombos Cave area, for example the
evidence provided by the recovered mammalian fauna
(e.g. Henshilwood et al. 2001).

A tortoises’ body mass is reflected in the dimensions of weight-bearing limb elements such as
the humeri and femurs (Speth and Tchernov 2002:475).
The humeri are used for size measurement rather than
the femora because they preserve better and are easy
to identify. The method is to measure the medio-lateral diameter of the distal humerus (Figure 3) with a
caliper (preferably digital for the best accuracy). The
width of the humerus represents the size of the tortoise, and estimates of average size within a layer or
phase can be made after measuring the specimens
present in the layer (Klein and Cruz-Uribe 2000).
The favored explanation for alteration in tortoise sizes is based on human demographic pressure, and not the effects of shifts in climate (Klein
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Table 1. Division of phases, layers and dating at Blombos Cave.
Phase

Layer

Dating
OSL

TL

Jacobs et al. 2003a, b,
Jacobs et al. 2006
LSA

L1
L2
L3

Tribolo 2003, Tribolo
et al. 2006

Henshilwood 1995

5 (MC 4)

1.7/1.8 ka

Not dated

MSAM1

CA CAB
CAC
CB
CC

64.8 ± 2.7 ka
65.6 ± 2.8 ka
67.3 ± 3.8 ka
67.8 ± 4.2 ka
68.0 ± 2.8 ka
68.8 ± 3.0 ka
69.2 ± 3.9 ka
69.6 ± 3.5 ka
70.9 ± 2.8 ka

Separates the LSA
and MSA

67 ± 7 ka
77 ± 8 ka
Not dated
72.7 ± 3.1 ka

68 ± 6 ka
82 ± 8 ka

CD
CE

MSAM3

C

0.29 ka

DUN

MSAM2Lower

14

1 (COK)

Aeolian dune sand

MSAM2Upper

Notes

CF
CFA
CFB
CFC
CFD
CG
CGAA
CGAB
CGAC

Not dated
Not dated
105 ± 9 ka
Not dated
Not dated
Not dated
76.8 ± 3.1 ka
Possible hiatus
(Henshilwood
pers. comm.)

82.2 ± 3.6 ka
81.1 ± 4.2 ka
81.1 ± 4.2 ka
84.6 ± 5.8 ka

CH/CI
CI

98.9 ± 4.5 ka

CJ

143.2 ± 5.5 ka

76 ± 7 ka

Not dated,
possibly same date
as CH/CI
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Table 2. Density ratio (predation rate) of tortoise humeri per m3 at Blombos Cave in the MSA based on volume
excavated (1992-2005) and total amount of humeri that have been measured.
MSA
phase

Number of
buckets

Volume
excavated
(m3)

Amount of measurable
tortoise humeri in each
phase (Hillestad Nel data
and Henshilwood et al.
2001)

Density ratio
(Number of
measurable
humeri per m3)
showing
predation rate

Median

M1

417.4

4.59

315

68.63

7.94

M2

329.1

3.62

288

79.56

8.13

M3

341.9

3.76

339

90.16

8.06

any of the other three phases (Table 3).

Mammalian fauna analysis

Wildebeest and hartebeest are grazers and need
grassland to forage (Klein 1976: 78). The incidence of
wildebeest and /or hartebeest in both M1 and M3
also suggest grassy conditions prevailed in these
periods (Table 3). The common duiker only occurs in
M2, which could indicate greater presence of bush in
this phase as it is a browser, feeding on trees and
shrub (Table 3). The presence of Cape zebra in M3
might point towards more arid conditions, but still
with grassland (Klein and Cruz-Uribe 1987:142; Plug
and Badenhorst 2001: 103).

Most mammals have specific habitat requirements, making the presence of one, or the absence of
another, at archaeological sites valuable for
palaeoenvironmental analysis (Vrba 1980; Yalden
2001). The size of the mammal samples identified at
Blombos Cave are relatively small hence no definite
conclusions can be made about the
paleaoenvironment and species frequencies based
on these alone but their study does provide an additional indication of the environment during the MSA
and the LSA phases. During the MSA sub-periods
at Blombos Cave, there appear to be many environmental similarities between the M1, M2 and M3
phases. The majority of the ungulate species present
in the MSA layers favored open environments (Table 3).

Discussion
This analysis of tortoise humeri and mammalian fauna has provided new knowledge about the
climate and environment in which the Blombos Cave
occupants lived. It is likely that the sizes of the
angulate tortoises in the MSA at Blombos Cave relate to climatic conditions as the number of people
occupying Blombos Cave does not necessarily relate to the quantity of tortoises that were brought to
the cave and eaten. The results show that the predation rates (density of humeri per cu. m) from the various MSA phases do not affect the tortoise sizes at
Blombos Cave (Table 2). It is important to note therefore that large human populations may not result in
smaller tortoise sizes. It is also not a given that higher
occupation densities at the cave meant that more
tortoises were collected. Dietary preferences, new
technology, changes of traditions and culture etc.
are all factors that play a part in humans’ choice of
food (Solomon 1983:4). In conclusion, the results

As opposed to the known drier conditions in
the LSA after ca. 5 000 years ago (Klein and CruzUribe 2000:179), it seems rainfall was higher in the
MSA and consequently there was more standing fresh
water, perhaps in vleis or pans. This is especially
indicated by the presence of southern reedbuck at
Blombos Cave, a species that is highly water-dependent (Plug and Badenhorst 2001:199), in all three MSA
sub-phases (Table 3), but not in the LSA phase. The
number of species demanding a fresh water supply is
larger in the MSA phases than in the LSA (Table 3).
Within the MSA, the M1 and M3 phases seem to
have been moister than M2, as fewer water-dependant species occur in this sub-phase (Table 3). In addition, there are more grazers, which indicate moister
and more open conditions, in the M1 phase, than in
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Table 3. Summary of habitat characteristics and presence of species occurring at Blombos Cave based on
Henshilwood et al. 2001, Skinner and Smithers 1990 and Stuart and Stuart 2001. v = present.
Environment

Species

Common name
LSA

Need water regularly

Need dry conditions

Graze

Browse

Open area

Phase
M1 M2

Papio ursinus

Chacma baboon

Aonyx capensis

Cape clawless otter

Loxodonta africana

African elephant

Diceros bicornis

Black rhinoceros

Hippopotamus amphibius

Hippopotamus

Hippotragus leucophaeus

Blue antelope

v

Redunca arundinum

Southern reedbuck

v

Connochaetes gnou

Black wildebeest

v

Alcelaphus buselaphus

Red hartebeest

v

Syncerud caffer

Buffalo

v

v

Lepus capensis

Cape hare

v

v

Canis mesomelas

Black-backed jackal

Equus capensis

Cape zebra

Hippopotamus amphibius

Hippopotamus

Hippotragus leucophaeus

M3

v
v
v
v

v

v

v

v
v

v
v

v

v

v
v
v

v

v

Blue antelope

v

v

Redunca arundinum

Southern reedbuck

v

v

Connochaetes gnou

Black wildebeest

v

v

Alcelaphus buselaphus

Red hartebeest

v

v

Syncerus caffer

Buffalo

Diceros bicornis

Black rhinoceros

Sylvicapra grimmia

Common duiker

Oreotragus oreotragus

Klipspringer

v

Raphicerus melanotis

Grysbok

v

v

v

v

Pelea capreolus

Vaalribbok

v

v

v

v

Lepus capensis

Cape hare

v

v

v

v

Canis mesomelas

Black-backed jackal

v

Hippotragus leucophaeus

Blue antelope

v

Connochaetes gnou

Black wildebeest

v

v

Alcelaphus buselaphus

Red hartebeest

v

v

Antidorcas sp.

Springbok

Raphicerus campestris

Steenbok
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v

v

v

v
v

v
v

v
v

v

v

v
Table continued on page 58
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Table 3 continued from page 57.
Environment

Species

Common name
LSA

Phase
M1 M2

M3

Forest – bush –

Papio urinus

Chacma baboon

woodland

Sylvicapra grimmia

Common duiker

Raphicerus melanotis

Grysbok

v

v

v

v

Felis libyca

Wildcat: over 100 mm
annual rainfall

v

v

v

v

Taurotragus oryx

Eland: over 300 mm
annual rainfall

v

v

v

v

Arctocephalus pusillus

Cape fur seal

v

v

v

v

Delphinidae indet.

Dolphins

v

v

v

Rainfall specifics

Ocean

v
v

Table 4. Summary of the results of the analyses of mammalian fauna and tortoise size at Blombos Cave.

Phase Climate

Vegetation

LSA

Drier

Fynbos and scrub Less fresh water
available than
in the MSA

Colder sea temperature
than in the MSA

M1

Moister

Grassy and
open plains

Fresh water
available in
the vicinity

Warmer sea
temperature than
in the LSA

Colder and moister

M2

Drier than
Grassy, but with
M1 and M3 more bush than
in M1 and M3

Fresh water
available in
the vicinity

Warmer sea A
temperature than
in the LS

Warmer and drier

M3

Moist, but
drier than
M1

Fresh water
available in
the vicinity

Warmer sea
temperature than
in the LSA

Warmer and drier,
but not as warm
and dry as in M2

Grassy and
open plains

Fresh water
supply
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show that the variation in tortoise sizes at Blombos
Cave does not necessarily provide information about
the numbers of people occupying the cave. Rather
the variations in tortoise sizes seem to be determined
by climatic changes that occurred in the Blombos
Cave area in the MSA (Table 4).

Branch, B.

The mammalian fauna give indications about
the climate, vegetation, fresh water supply and sea
surface temperature (Table 3 and 4). No definite conclusions about the palaeoenvironment could be made
with regard to the Blombos Cave faunal material since
the sample is small. Suggestions of vegetation and
environmental conditions can be deduced based on
the absence or presence of certain species rather than
the amount of individuals within each species. It is
reasonable to assume that species occurring in one
or several phases but not in others might indicate
changes in vegetation and environment between the
phases. Further analyses of macro- and micro-faunal
material from the Blombos site and the planned sampling of speleothems in the adjacent De Hoop Nature
Reserve in 2008 (Henshilwood pers. comm.) will supplement our knowledge of the environments in which
early Homo sapiens evolved and add continuing richness to the archaeological record for this important
region.
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