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Boegoeberg 1 (BOGL) is located on the Atlantic coast of South
Africa, 850 km north of Cape Town. The site is a shallow rock
shelter in the side of a sand-choked gully that was emptied by
diamond miners. Abundant coprolites, chewed bones, and par-
tially digested bones implicate hyenas as the bone accumulators.
The location of the site, quantity of bones, and composition of the
fauna imply it was a brown hyena nursery den. The abundance of
Cape fur seal bones shows that the hyenas had ready access to the
coast. Radiocarbon dates place the site before 37,000 *C yr ago,
while the large average size of the black-backed jackals and the
presence of extralimital ungulates imply cool, moist conditions,
probably during the early part of the last glaciation (isotope stage
4 or stage 3 before 37,000 “C yr ago) or perhaps during one of the
cooler phases (isotope substages 5d or 5b) within the last intergla-
ciation. Comparisons of the BOG1 seal bones to those from re-
gional Middle Stone Age (MSA) and Later Stone Age (LSA)
archeological sites suggest (1) that hyena and human seal accu-
mulations can be distinguished by a tendency for vertebrae to be
much more common in a hyena accumulation and (2) that hyena
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and LSA accumulations can be distinguished by a tendency for
hyena-accumulated seals to represent a much wider range of
individual seal ages. Differences in the way hyenas and people
dismember, transport, and consume seal carcasses probably ex-
plain the contrast in skeletal part representation, while differences
in season of occupation explain the contrast in seal age represen-
tation. Like modern brown hyenas, the BOG1 hyenas probably
occupied the coast year-round, while the LSA people focused their
coastal visits on the August—-October interval when nine-to-eleven-
month-old seals were abundant. The MSA sample from Klasies
River Mouth Cave 1 resembles BOG1 in seal age composition,
suggesting that unlike LSA people, MSA people obtained seals
more or less throughout the year. © 1999 University of Washington.

Key Words: fossil brown hyenas; Middle Stone Age; Later
Stone Age; southern Africa.

INTRODUCTION

The Boegoeberg 1 fossil hyena den (hereafter BOG1)
located at 28° 466" S, 16° 34 37" E on the Atlantic Coast of
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the Northern Cape Province of South Africa, approximately
850 km north of Cape Town (Fig. 1). The BOGL1 fauna offers
a rare opportunity to illuminate the Quaternary history of the sqGis I sq H15 [
region, which is poorly known. In addition, the fauna is dom- 50 100 150 200
inated by fur seals, and it can therefore be used to seekgm|:-':'—:|—:—:—'|:_:_:|
similarities and differences between hyenas and stone age
people in fur seal exploitation. Fur seals abound in well-known
Middle Stone Age (MSA) and Later Stone Age (LSA) coastal
sites to the south and east (Fig. 1), where they have suggested
that MSA people occupied the coast year round, while LSA
people occupied it only seasonally (Klein, 1989). The BOG150
hyenas almost certainly remained at the coast all year, and the
seal sample can thus be used to check the idea that MSA people
did likewise. A difference in seasonal transhumanance would
support other indications that LSA people hunted and gathered
more efficiently. This in turn may explain how they spread to
Eurasia, where they replaced the Neanderthals and other Ho
chaic humans. It is the paleoenvironmental and human behav-
ioral implications of the BOG1 fauna that we stress here. Two  FIG. 2. A schematic section through the deposits at BOG1.
of us (R.G.K. and K.C.U.) take primary responsibility for the

behavioral interpretations.

LEast section of Boegoeberg 1 (November 1994)'

approximately 6.7 m above mean sea level

with a grid of meter squares, and each square was subdivid
into 16 sectors, 25 cm on a side. All objects were recorded wit
respect to sector and natural stratigraphic unit. Excavations

) _ ) BOG1 produced numerous bones, while those in BOG2 pr
BOG1 was discovered when Alexcor diamond miners bukll—lded a few bones, abundant shells, and some characteris

dozed sand from a gully in schist bedrock and exposedMéSA stone artifacts. We focus here on BOG1, but note the
shallow, fossiliferous shelter in the gully wall. Sand removei 52 is one of only seven well-documented MSA shell mid

also revealed a second nearby shelter (BOG2) containingy&,s known on South African coasts. We plan to describe
stratified shell midden. The mine geologist notified one of Lfa”y when the artifact analysis has been completed
(J.E.P.), who subsequently recovered a small bone sample fromi '

BOGL1. Unfortunately, the bulldozing had damaged or removed
much of the deposit from both shelters, but in November 1994

and April 1996, two of us (D.H. and T.H.) excavated the The sedimentary fill at BOG1 comprises two major units
SUrViVing depOSit in both shelters. Both sites were Overla.ﬁbach sands to a he|ght of rougm m above mean sea level
overlain by a mix of alluvial and eolian sands (Fig. 2). Frag:
ments of the schist bedrock occur throughout. Bones are abst

h ; j in the beach sands but abound in overlying deposits. Excav

HISTORY OF DISCOVERY AND EXCAVATION

GEOLOGIC ANTIQUITY

[\ bone accumulator: tions exposed five conformable fossiliferous units, differenti
O brown hyenas i ated primarily by the quantity and size of the schist fragment
Il MSA people . " . . .
@ LSA people and by their state of decomposition. The five units are fauni:

- tically identical, and for comparative purposes, we treat thel
as a single unit below. All five provided abundant eggshel
fragments from ostrichStruthio camelus and three eggshell
samples submitted for radiocarbon dating produced the follov
ing results ’C-corrected and in descending stratigraphic or
der).

SOUTH AFRICA

Date in*C years B.P. Unit

37,220 + 5,010, —3,060 (GX-22191) GBS (Square H15)
33,230 + 2,630, —1,980 (GX-21189) schist chips 1 (Square H16)
34,990 + 3,110, —2,240 (GX-21190) brown powdery (Square G15)

12° 16° 20° 249

FIG.1. Approximate locations of BOGL, the Central Namib brown hyena 1he€ dates are indistinguishable when the large standa
dens, and the South African MSA and LSA sites mentioned in the text. errors are considered and should probably be considered m
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ima, since the actual ages could be much greater if the sampdeastal location of the site and from aspects of brown hyer
were only minutely contaminated by more recent carbon. Ezology.
some extent, the true age of the deposit is constrained by the
fauna (described below), which implies relatively cool, moist THE BONE COLLECTOR
conditions. This rules out a full interglacial date within marine
oxygen-isotope substage 5e, between roughly 127,000 andhe BOG1 sample contains no artifacts or bones damag
115,000 yr ago, and perhaps also the relatively mild substadpysartifacts, but it is rich in hyena coprolites, and it differs from
5c and 5a centered on 97,000 and 79,000 yr ago, respectivaigheological faunas in the presence of conspicuously chew
(Bassinotet al., 1994). The most likely age is probably withinor digested specimens (Fig. 3). These observations clea
substage 5d (centered on 106,000 yr ago), substage 5b (¢@plicate hyenas as the principal bone collectors. Both th
tered on 86,000 yr ago), or stage 4 (between roughly 71,00®wn hyena and the spotted hye@adcuta crocutq occurred
and 59,000 yr ago). Even stage 6 (the penultimate glaciatitggionally in historic times, and both occupy similar regions ir
roughly 186,000 to 127,000 yr ago) is possible, but a coblamibia today. However, three circumstantial observation
interval after substage 5e is more probable, assuming that stuggest that only the brown hyena was involved at BOG1.
basal beach sands reflect the high sea-level stand associatédrst, only the brown hyena is represented in the BOG
with substage 5e. Global estimates for this high stand rangdeposit, and two of the three individuals recovered were cul
between 2 ath 7 m above present mean sea level (CLIMA®ho are especially likely to have lived (and died) in a den
Project Members, 1984), and it is probably represented byS&cond, in similar settings in Namibia, where both brown an
4-m shoreline observed elsewhere on the west coast of Sos@etted hyenas survive today, only brown hyenas occupy tt
Africa (Hendey and Volman, 1986). coast (Skinner and van Aarde, 1981). Spotted hyenas reme
Ostrich eggshell from BOG2 produced an age of 44,200 inland, perhaps because onshore breezes often produce c
1200 *C yr B.P. (Pta-6956), but the actual age is probabipisty conditions they cannot tolerate or because they mu
much older, since the fauna implies true interglacial conditior@fink regularly and the coast provides no surface water. Spc
Arguably, BOG2 formed during one of the milder phasei&d hyenas were similarly absent or rare along the entire Sot
(substage 5e, 5b, or 5a) of the last interglacial, while BOGAfrican west coast historically (Skead, 1980), but brown hye
formed during the early or middle part of the succeeding la8fis were so common that early European travelers and settl
glaciation. If this is accepted, then BOG1 dates sometina the Cape of Good Hope called them “strandwolves” (beac
between 71,000 yr ago (the beginning of stage 4) and 37,000lves). Finally, there is the sheer quantity of bone. Botl
¥C yr ago (the minimum age implied by tHé&C dates.) hyena species collect bones at nursery or maternal dens, |
only brown hyenas routinely provision their young (Mills,
1990; Owens and Owens, 1978,1979; Skinner and van Aarc
1991). Thus, assuming a relatively rapid rate of bone accum
lation, only brown hyenas are likely to produce the kind of
Mammals prevail heavily in the BOG1 fauna, followed byjense bone concentrations found at BOG1.
birds (mainly bones from jackass penguigheniscus dem- |n the absence of artifacts and cut-marked bones, in tt
ersus,and eggshell fragments from ostrich) and finally bybundance of coprolites and chewed bones, and in the der
tortoises of undetermined species. There are also rare remaioge concentration, BOG1 recalls other southern African foss
of fish, rock lobster Jasus lalandi, and granite limpetsRa- sites that probably also mark brown hyena nursery dens. T|
tella granating. We argue in the next section that browrmain ones are the late Pleistocene occurrences at Equus Cé
hyenas probably accumulated most of the bones and otl$esa Harvest, Hoedjies Punt 1, the Elandsfontein “Bone Circle
remains, and we compare the mammal bones to ones fry&terfontein, Duinefontein 1, and Swartklip 1 (Cruz-Uribe,
southern African stone age sites. Our purpose is to illuminat®91; Klein et al., 1991), and a late-prehistoric or historic
similarities and differences in behavior between hyenas aadcurrence at Salpeterkop (Avery, 1993). The spotted hyena
prehistoric people. G. Avery is presently analyzing the bincire or absent at each of these sites, and where it does occur
bones from the same comparative perspective. Equus Cave and Swartklip 1), its bones come entirely fror
Table 1 lists the number of identified specimens (NISP) fadults. In contrast, the bones of brown hyenas come main
each mammal species in each BOGL1 unit and the minimdrom cubs, as at BOG1.
numbers of individuals (MNIs) from which the specimens must Like other presumed brown hyena dens, BOG1 differs fror
have come. Klein and Cruz-Uribe (1984) explain the assumiike-aged archeological sites (such as BOG2, Die Kelders Ca
tions and algorithms behind the MNI calculation. In the text (Avery et al., 1997), Blombos Cave (Henshilwood, 1998),
below, we provide Linnaean names only for species not listétkrolds Bay Cave (Brink and Deacon, 1982), and the Klasie
in Table 1. The table shows that fur seals dominate throughoRiver Mouth Caves (Deacon, 1995; Singer and Wymer, 1982
Excepting black-backed jackals, other species are notably ravet only in the absence of artifacts and cut-marked bones b
This may seem an odd result, but it follows directly from thalso in the abundance of terrestrial carnivore remains, parti

THE FAUNA
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TABLE 1
The Mammalian Species Represented at BOG1

GBS Spall & bone Schist chips 1 Brown powder Schist chips 2 All

NISPs MNIs NISPs MNIs NISPs MNIs NISPs MNIs NISPs MNIs NISPs MNIs

Small hare (Leporidae gen. et sp. Indet.) 4 1 0 0 3 1 0 0 0 0 7 1
Namaqua dune moleraBéthyergus janetfa 2 1 1 1 3 1 0 0 0 0 6 1
Black-backed jackalGanis mesomelas 361 12 132 7 104 9 25 3 38 3 630 21
Cape fox Yulpes champ 5 2 5 1 2 1 0 0 1 1 12 3
Bat-eared fox Qtocyon megalotjs 1 1 0 0 3 1 0 0 0 0 4 1
Cape fox and/or bat-eared fox 8 2 6 1 6 2 0 0 1 1 20 3
Hunting dog Lycaon pictuy 2 1 0 0 0 0 0 0 0 0 2 1
Striped polecatl€tonyx striatu$ 1 1 0 0 0 0 0 0 0 0 1 1
Honey badgerNlellivora capensis 1 1 1 1 0 0 5 1 0 0 7 1
Gray mongooseHerpestes pulverulentys 2 1 1 1 1 1 0 0 0 0 4 1
Suricate Buricata suricatt® 1 1 0 0 0 0 0 0 0 0 1 1
Gray mongoose and/or suricate 13 3 1 1 1 1 0 0 0 0 15 3
Brown hyena yaena brunneg 36 2 11 2 11 1 5 1 3 1 64 3
Wildcat (Felis libycg 0 0 0 0 1 1 0 0 0 0 1 1
?Lion (Panthera led 1 1 0 0 0 0 0 0 0 0 1 1
Cape fur sealArctocephalus pusillys 2190 18 1418 12 688 10 255 3 122 3 4641 32
Black rhinoceros Diceros bicorni$ 1 1 0 0 0 0 0 0 0 0 1 1
Black rhinoceros and/or white rhinoceros 10 1 8 2 0 0 0 0 0 0 18 2
Gemsbok Qryx gazella 7 1 6 1 2 1 0 0 1 1 17 1
Southern reedbuckRedunca arundinujn 4 1 0 0 0 0 0 0 0 0 4 1
Blue wildebeestConnochaetes taurinyis 3 1 1 1 0 0 0 0 0 0 4 1
Springbok Antidorcas marsupialis 22 3 7 2 3 1 1 1 1 1 34 4
Steenbok Raphicerus campestjis 3 1 0 0 4 1 1 1 0 0 8 1
Bovids, general

Small (steenbok-size) 3 1 1 1 4 1 1 1 0 0 10 2

Small-medium (springbok-size) 75 4 35 2 23 2 12 1 3 1 152 5

Large-medium (reedbuck/gemsbok/blue

wildebeest-size) 33 2 9 1 6 1 4 1 2 1 54 2

Dolphin(s) (Delphinidae gen. et sp. Indet.) 0 0 3 1 0 0 0 0 0 0 3 1
Whale(s) (Cetacea gen. et sp. Indet.) 3 1 1 1 1 0 0 0 1 0 6 1

Note. The columns show the number of identifiable specimens (NISP) for each species in each stratigraphic unit (top row) and the minimum nur
individuals (MNI) from which they must come. The numbers for the individual bovid species are based on dentitions only. The numbers for the bov
categories are based on all elements.

ularly those of black-backed jackals. The abundance of jackalenas subsist largely on scavenged seal carcasses (S&inne
bones is a consistent marker of hyena activity, and it no dowddt, 1995,1998; Skinner and van Aarde, 1991). They als
reflects the frequent interaction between brown hyenas aswimetimes kill seal pups, scavenge dead sea birds and oc
jackals at carcasses (Mills, 1990). Jackals that are too slowsownal dead springbok and gemsbok, and compete with blac
too daring become additional food for brown hyenas. backed jackals. Seals remain a key food item even where |
BOG1 differs from other fossil brown hyena sites in th@ermanent seal colonies exist, although in such circumstanc
rarity of ungulates and in the remarkable abundance of fscavenged springbok and gemsbok gain in dietary importan
seals. However, the other sites divide between ones that ghegery et al., 1984).
located far inland and ones that are coastal today but werelhrough the courtesy of J.D. Skinner, we examined seal ar
much farther from the sea when the bones accumulated. Swgatkal bones from two recently active Namibian brown hyen
klip 1, for example, is now immediately adjacent to False Bapursery dens, and we use them for comparative purpos
30 km southeast of Cape Town, but the granulometry of tibelow. Both dens are shallow rock-shelters similar to BOGI
sedimentary matrix, the composition of the ungulate asseand one is located 8.2 km from the sea. If this distance is take
blage, and the very large size of the jackals (discussed belaa/pe the maximum over which hyenas will move large num
imply that the Swartklip bones accumulated under peak-glack#rs of seal bones, BOGL1 could not have formed under pea
conditions when global sea-level depression displaced thkacial conditions, when the coastline would have been mol
coast up to 50 km seaward. Observations near fur seal colordéestant. However, in the time range we envision for BOG1, se
on the Namibian coast show that where seals abound, brolewel considerations eliminate only isotope stage 2, betwec
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(Schist Chips 1 G16/8) could not sustain. The BOG1 bones thus accumulated at a tir
perforation LA cancellous of greate_r rainfall, significantly cooler temperatures (reduce
3\ bone evaporation), or both.
A > 3 The black-backed jackals can be used to investigate tf
cancellous N2 r 5 o8 3 ) possibility of cooler temperatures, because in historic popul
bone —~— == perforation . . . . .
“sculpling” tions, average adult size increases with distance from tf

Equator, in keeping with “Bergmann’s Rule,” an ecologica

(SAM 37082) generalization which states that all other things being eque

larger body size is advantageous in cooler climates. Figure

(top) illustrates the positive relationship between jackal siz
and temperature, using lower carnassialMngth as a proxy

for individual size and latitude as a proxy for temperature. Th

sloping line in the center of the figure is the least-squares line

[ — — le regression of lower carnassial length on latitude. The curves ¢

either side of the regression line are its 95% confidence limit

FIG. 3. (Top) A steenbok calcaneum from BOG1 damaged by hyena \y/a chose the lower carnassial as an index of individual siz

gastric acid. Damage includes the development of perforations in the boE)]e it i . fi lecti
exposure of the cancellous interior, and “sculpting” along the edges. (Botto ?Cause It1S common In museum comparative collections,

An intact steenbok calcaneum from the comparative collection of the Sotgually the most numerous element in fossil assemblages (d
African Museum (SAM). to its robusticity), and is easily identified to jackal species

Thackeray and Kieser (1992) demonstrated that carnass

length and body mass are closely related in black-backe
roughly 24,000 and 12,000 yr ago, which the radiocarbon dajeskals. We employed latitude rather than temperature becat
also categorically preclude. The coastline was mostly, if nate could not obtain reliable temperature estimates for many ¢
always sufficiently, close during the cooler substages of tiige localities that provided our modern jackal sample. Th
previous interglaciation (stage 5) and even during the immesgression shows that lower carnassial length increases sigr
diately succeeding early or middle last glacial phases to whigantly with latitude, and the failure of individual specimens tc

we have tentatively attached the site. cluster more tightly around the line probably partly reflects th
unavoidable use of proxy variables. In part, it also reflects th
THE PALEOENVIRONMENT tendency for male jackals to be significantly larger than fe

males at any given latitude. Regressions calculated for each s

The coastal strip including BOGL1 receives less than 100 nmsrparately are much tighter, but they are not useful for eval
of rain per annum, but sea mists ensure sufficient vegetatiorating fossil jackal size, since jackal carnassials cannot
support the Namaqua dune molerat, a large burrowing rodeinjependently assigned to sex.
and small numbers of springbok, gemsbok, and steenbokFigure 5 (bottom) summarizes black-backed jackal lowe
Onshore breezes from the cold Benguela Current maint@iarnassial length at BOG1 and other hyena dens in a mee
relatively cool temperatures throughout the year. Mean Januagsed boxplot format and compares each boxplot to the regre
temperature (summer) is 16°C; mean July temperature (winteiyn of carnassial length on latitude illustrated in Figure °
is 13°C (Schulze, 1986). Cold-water upwelling supplies nutritop). The caption describes the boxplot format. The key ele
ents that sustain large numbers of fish, and these in turn noumsént in each plot is the diamond near the center, which marl
numerous fur seals, jackass penguins, cormordalacro- the 95% confidence limits for the mean. Loosely speaking
corax spp.), and other marine birds. A large fur seal hauling-
out colony occurs only 4-5 km from BOG1, and the abun-
dance of seals in the site suggests a similar colony existed
nearby when the bones accumulated.

Most of the BOG1 mammals would have been at home in
the historic environment, and their relative numbers are histor-
ically predictable given the tendency of brown hyenas to focus
tightly on fur seals when these are locally abundant. However,
th_e fossil assemblage includes two ungulate species—the blue reedbuck (Redunca arundinum)
wildebeest and the southern reedbuck—that were not recorded (GBS I16/10)
locally and that could not survive in the historic environment.

Both would require much denser vegetation. at least seas FIG. 4. Southern reedbuck lower right deciduous fourth premolar, perma
wou qui u veg lon, Rght first molar, and erupting permanent second molar from BOG1. The tee

ally. The occurrence of reedbuck (Fig. 4) is particularly strikgere found isolated but in immediate proximity to each other (in sector 10 c
ing, since it indicates a nearby marsh that historic conditiosguare 116). They probably come from a single dentition.
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21 " recently active Namibian dens referred to above.) The figur
. f“elﬁllzle LT e oG indicates that the BOG1 jackals resembled those from SH |
207 - unknown sex L T being only moderately “too large” for their latitude. We con-
519- . ‘ H clude that BOG1 formed under cooler-than-historic conditions
= b_ut probably not under the especially cool climate implied fo
ENG . . sites such as ZW1.
- ;;: i The cool, moist climate, the obvious proximity of the sea
%17_ I . and the radiocarbon dating underlie our assignment of BOC
%’ ’iz C . to the earlier part of the last glaciation or to one of the coole
161 :_§=. . lower M, length = 0.06477 (lticude) phasc_es W|th_|n the preceding interglaciation. If a more precis
L . . +16.8183 mm (* = 0.431) date is obtained, BOGL1 could become a key datum for testir
151 = . models of regional Quaternary climatic change.
(I)° 1‘0° 2(|)° 36"

SEAL SKELETAL PART REPRESENTATION
231
The Cape fur seal that dominates BOG1 also abounds
coastal Middle Stone Age (MSA) and Later Stone Age (LSA
archeological sites occupied under interglacial or modera
glacial conditions (Fig. 1). The most important MSA sites are
Klasies River Mouth Cave 1 (Deacon, 1995; Klein, 1976
Singer and Wymer, 1982) and Die Kelders Cave 1 (Avetry
al., 1997; Grineet al., 1991). The principal LSA sites are
Nelson Bay Cave (Inskeep, 1987; Klein, 1972), Die Kelder
Cave 1 (Schweitzer, 1979), Kasteelberg A and B (Klein an
Cruz-Uribe, 1989; Smith, 1987), Elands Bay Cave (Klein ant
Cruz-Uribe, 1987; Parkington, 1988), and the Dune Field Mid
. . l den (Cruz-Uribe and Klein, 1994; Parkingtenal.,1992). The
260 B i ©5) 32 34 two MSA occurrences antedate 60,000 yr ago, while the fiv
LSA occurrences are all younger than 13,000 yr. Archeologic:
FIG. 5. (Top) Black-backed jackal lower carnassial length and latitudgjtes with seal bones from the intervening 50,000 years a

(Bottom) Boxplots summarizing black-backed jackal lower carnassial lengthiat ., : . " . LT
BOG1 and other southern African brown hyena dens. The large dot near l%gkmg’ partly because regional aridity during this interva

center of each plot marks the arithmetic mean, the vertical line bisecting tfeduced the visibility of human_pC’pUIat'ons and partly be_caus
mean designates the standard error of the mean, the vertical dimension oftfi@ coastline was sometimes displaced far seaward, particula

diamond around the mean marks the 95% confidence limits for the mean, &fter 30,000 yr ago. Sites related to drowned coastlines are,
open rectangle encloses the middle half of the data (between the 25th and €&{yrse, now inaccessible.

percentiles), the short horizontal line inside the rectangle marks the median: :
(the 50th percentile, usually close to the mean), and the equally short horiz Figure 6 compares seal skeletal part representation amo

tal lines above and below the rectangle set off the upper and lower 10% of %nQGl’ the MS_A samples from Klasies River Mouth Cave 1
data, respectively. (KRM1) and Die Kelders Cave 1 (DK1), and the LSA sample:

from Elands Bay Cave (EBC) and Kasteelberg B (KBB). The
EBC and KBB samples were chosen to represent the LS
fossil jackals can be considered “too large” for their latitude lhecause they are very large, they contrast in age (mostly ne
the pertinent 95% confidence limits for a sample do not overldg,000 yr ago at EBC and mostly between 1300 and 880 yr ag
the 95% confidence limits for the regression line. at KBB), and they differ sharply in the abundance of carnivore
The figure shows that jackals were much larger than eghewed bones (conspicuous only at KBB, where domestic do
pected at ZW (Swartklip) 1, DFT (Duinefontein) 1, EFTBCprobably did the chewing). The figure shows that the arche
(the Elandsfontein “Bone Circle”), and EQC (Equus Caveédgical samples tend to resemble each other and BOG1
1B-2B, at each of which the associated fauna, sediments,omerall composition, including especially a shared tendency fc
both imply peak or near-peak glacial conditions. They wetge flippers (podials, metapodials, and phalanges) to be und
somewhat larger than expected at SH (Sea Harvest), whererégresented relative to the principal limb bones. This is readil
associated fauna implies somewhat milder glacial climate, andderstandable since the flippers possess little food value a
essentially the same size as modern jackals at CND (Centta flipper bones tend to be comparatively small and fragile
Namib Dens), EQC1A, EFTM (Elandsfontein Main), and SPBoth hyenas and people are thus more likely to leave flippe
(Salpeterkop), where dating, the associated fauna, or bathcarcasses or to destroy the flippers they remove.
imply interglacial climate. (The CND jackals are from the In most respects, the BOG1 sample differs from the arch
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are suffused with marrow and grease, which hyenas cou
extract only by total consumption.
Unfortunately, the BOG1 abundance of vertebrae cannot |

The mininum numbers of
Cape fur seals represented
by various anatomical regions
at BOGI and representative
South African archeological sites

relatively better represented

, %g%% n atthe BOG 1 brown hyena den c_hecked at_ the recently active Namibian _hye_na dens, becat

Z= i field collection emphasized crania and major limb bones. How

Middle Stone Age mLaterStoneAge ever, if additional modern or fossil dens confirm the BOG]

, BOGL o KRML ° 0 DKL - EBC - KBB pattern, the relative rarity of seal vertebrae could be added

cervical vme*lfrz: L - the artifacts, hearths, and cut-marked bones which imply th

thoracic vertebrae ( < people and not hyenas collected the seals at Klasies Riv
lumbar vertebrae Mouth, Die Kelders, and other archeological sites.

pelvis b

ribs no data
sternum < no zliata
scapula 35 35
B . o 2=0003

humerus 304 .
radius/ulna D > - 304

front flipper | "« < < 251 - 25 - ..
femur 3 > > 204 -, . BOGI —"—-f
tibia/fibula /1 y sl _ 0. - .

rear flipper

FIG. 6. The minimum numbers of Cape fur seals represented by various s 10+
anatomical regions at BOG1 and at representative South African archeologicg| S

sites. The horizontal gray bar highlights the position of vertebrae in eaChg g . Klasi ST 220216
sample. Vertebrae are relatively more common at BOGL than in the arche§ 50 asies  sof
logical samples. o ’ River <7
= - Mouth 7.
= Cavel *] .
. _ = MSA ‘|
ological samples no more than they differ from one other, witl2 0+ '
one prominent exception. This is the clear tendency for vertex
brae to be more common at BOG1. The reason cannot kg Die 1 ' =0.063
relatively great vertebral density in the face of unusually String Kelders 1o

gent pre- and post-depositional destructive pressures, sinfe
density measurements on Cape fur seal bones (Woodborn2,

Cavel | \

MSA

1996) and on bones of phocid seals (Chambers in Lymagg — °] . .. =035 . .
1994) imply that vertebrae are among the softest bones in tim
seal skeleton. The fur seal vertebral column, however, is relly  '*T~ - 100 T
tively rich in associated flesh and grease (Woodborne, 199 7 L Elands .
and the greater abundance of vertebrae at BOG1 could megh @7 . ; Bay ] .-
that hyenas encountered fresh seal carcasses more often tEan / Cave ——
did stone age people. In support of this possibility, Figure E 0{ 2 LSA Z1+°
shows that BOG1 resembles the archeological sites in the ol - =004 .
relationship between skeletal part abundance and bone density 250
or hardness, but it differs from them in a tendency for more . ?=0.031
nutritious parts (those with greater food utility) to be more ] = | Kasteel-2071-
common. = ' berg B s |

However, Figure 7 also shows that hardness and food ®7 - LSA \
utility tend to explain relatively little skeletal part variation 07 ] i

in any of the samples, probably because their effects have o 50

been overridden by other factors, including skeletal part size

and shape (apart from density) and the energetic costs of

separating, transporting, and consuming various seal partsi. 7. The relationship between the density of different Cape fur sea

(apart from their food value). Thus, the greater abundancesséletal parts and their abundance (left) and between the food (flesh a

vertebrae at BOG1 may simply reflect differences in howarease) utility of various anatomical regions and their abundance (right

hyenas and people usually dismember and transport carc‘ﬁ?%dbome (1996) provides the density and food utility estimates. Meat utilit
vV

t it Id that dt le. h alues obtained by Savelkt al. (1996) for the closely related California sea
segments, or it could mean that compared to people, yerl]@r?(Zalophus californianusproduce a very similar result. Binford (1978)

are more prone to destroy seal limb bones and to leapBoduced the concept of skeletal part utility as it is used here. Grayson (198
vertebrae. Seal limb bones lack medullary cavities, but theyposed the analytic protocol on which the figure is based.

T T T T T
0 05 10 15 20 25 30

bone density food utility
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SEASON OF BONE ACCUMULATION 15 30 43 60 75

Fur seal bones have a unique potential to reveal the season(s)
when bones accumulated at a fossil site. The reason is that until

1941, when fur seals were first legally protected from human 2y
predation, they bred almost exclusively on offshore rocks
(David, 1989; Skinner and Smithers, 1990). The vast majority (Arcioeits masillus)

of births occurred within a few weeks in late November and

early December, and adults forced the young from the rocks

about nine months later. In recent times large numbers K“%gi_é%mmwmmw
nine-to-eleven-month-old seals then washed up ashore, Xy monms @)

hausted or dead._lt is the short _fur_s_,eal birth season and %%WNHYENASAMPLES
consequent peak in onshore availability that allow estimatesmici @2). + . 2 . o
when fur seal bones reached fossil sites. In cases where &dfal Namib Dens (all) (134)
fossil seal ages cluster tightly around nine to eleven month&stal namio Dens (= 9 mos.) (80) B O —
bone accumulation probably centered tightly on the Augusfs, sampLis .

October period of superabundance of nine-to-eleven-montk- 11.000-400 yrs B.P)

.~ Dune Field Midden (67) }—JEH 0
old seals. Where ages cluster more loosely around nine t0° *
: . Frlands Bay Cave layers 1-5 (14) 8 I ° *
eleven months, bone accumulation probably included not on
the August-October period but also other times. And whefg"® B2y Cave layers 10-19.GO) 1l
ages fail to cluster near the nine-to-eleven-month average, tHgifelbers B 209 o {0 o W %
accumulation probably fell largely outside that period. Kasteelberg A (34) F——{E
In fur seals, as in most other mammals, juvenile age can BigKelders 1 LSA (189) o I f——fememton k¢ ok
determined from bone size. In most fossil fur seal samples, thison Bay Cave (87) oA e o *

most useful bones for estimating age composition are humeiksa sSAMPLE
ca. 127,000-57,000 yrs B.P.)

radii, or femora, because they tend to be relatively well pre= ="
) lasies River Mouth (71) I'—r‘m—|
served and abundant. We rely here on humeri, because they are i

the most complete and most readily measurable elements at
both BOG1 and the fur-seal-rich archeological sites. Since the

humerus measurements are age-dependent, they need nqt fJ&- 8. Boxplots summarizing the mediolateral diameters (*breadths”) o
. fur seal humeri in known age individuals and in the bone samples from BOG:

norma“y distributed, and we therefore describe them in tfe Central Namib Dens, and South African Middle Stone Age (MSA) anc
boxplot format based on the median. Later Stone Age (LSA) sites. In each plot, the vertical line near the center
Figure 8 presents boxplots for the mediolateral diameteghs median, the open rectangle encloses the middle half of the data (betwe
(“breadths”) of distal humeri in modern known-age fur Seafge 28" and 7% perpentiles), the haphur_ed rectangle is the 95% confidenc
and in the fur seal samples from BOG1, the Central N(,:lmlirE}erval for the medlan, and the vgrtlcal lines near the _ends mark the range
. . ore or less continuous data. Circles and asterisks indicate extreme vall
hyena dens, the MSA layers of Klasies River Mouth Cave ilroints far removed from the main body of data). Sample sizes are given
and the LSA layers of the Dune Field Midden, Elands Bayarentheses. Samples for which the 95% confidence limits do not overlap ¢
Cave, Kasteelberg B, Die Kelders Cave 1, and Nelson Bhg considered significantly distinct in the conventional statistical sense.
Cave. Klasies River Mouth is the only MSA site that has
provided enough seal humeri for meaningful comparison to
other samples. The key elements in each plot are the mediduat fur seals have established since 1941. The rarity or abser
represented by a vertical line near the middle, the middle half newborns in all the remaining samples indicates that n
of the data represented by the open box around the median, brekding colony existed nearby. Recall that the colony th:
the 95% confidence limits for the median, represented by thecurs near BOG1 today is used only for “hauling out” nof
shaded box. Other elements are described in the figure captiomeeding, and the lack of newborns at BOG1 implies that th
To aid visual assessment, the vertical gray bar extends tecient colony was similar, or perhaps that there was no color
range for known nine-month-olds through the diagram. at all. The consistent shortage of newborns in all the foss
Figure 8 shows first that the BOG1 median lies just abowamples implies that the fur seal tendency to breed exclusive
the range for nine-month-olds, while the median for the receoffshore has great time depth. Offshore breeding was an effe
Central Namib dens lies just above its lower limit. The smatfive response to human predation on newborns, since historic
size of the Central Namib median reflects the presence of &dservations indicate that indigenous foragers lacked seawt
humeri from newborn seals. The abundance of newborns in thy watercraft.
Central Namib sample was expectable, since the dens ar€&igure 8 shows second that when individuals under nin
immediately adjacent to one of the mainland breeding colonie®nths of age are eliminated from the Central Namib sampl

15 30 45 60 75
mediolateral diameter of the distal humerus (mm})
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median distal humerus breadth and the degree of dispersionprojectile weapons, all of which are documented only fo!
around the median increase significantly. The wide dispersitire LSA (Deacon, 1984). It is also in keeping with the greate
in humerus size reflects the Namib hyenas’ presence yesize of tortoises and shellfish in MSA sites, implying lighter
round, including the August—October period when nine-tddSA predation pressure and thus less dense MSA hum:
eleven month olds are especially common and the remaindepopulations. The MSA/LSA transition occurred betweer
the year when only older animals are available. When t/&®,000 and 40,000 yr ago, and enhanced LSA hunting
newborn seals are ignored, the Central Namib and BOGL1 plggthering ability could help explain the nearly simultaneou
are closely similar, and we conclude that the BOG1 hyenagpansion of fully modern Africans to Eurasia, where they

also occupied the coast year-round. replaced the Neanderthals and other nonmodern humans.
Figure 8 shows third that the LSA plots exhibit relatively
little dispersion (that is, each shows relatively tight packing SUMMARY AND CONCLUSION

around the median). Together with the tendency for the LSA

medians to lie within or just above the range for known The absence of artifacts and cut-marked bones and t
nine-month-olds, the limited dispersion suggests that LSA pegresence of coprolites and chewed or digested bones indic:
ple focused their coastal visits on the August-October intervhiat hyenas accumulated the bones at BOG1. The most prc
when nine-to-eleven-month-old seals were especially abuable accumulator was the brown hyena, which far outnumbere
dant. Median variation among the LSA sites probably refledige spotted hyena in similar coastal settings historically. It i
variability in the precise timing of coastal visits, conditionedglso far more likely to have produced the dense bone accum
for example, by the need for some LSA people to ensultion found at BOG1, since unlike the spotted hyena, it pro
pasture for their sheep and cattle. visions its young at communal nursery dens.

Finally, Figure 8 shows that the LSA plots all differ from the Radiocarbon dates place the BOG1 accumulation befo
plot for the Klasies River Mouth MSA sample, in which theé37,000*“C yr ago, while the large size of the black-backec
median is very large and the wide degree of age dispersi@skals and the presence of extralimital ungulate species img
recalls BOG1 and the Central Namib dens. A reasonable #Pol, moist conditions relative to the present. Extreme glacic
ference is that the Klasies River Mouth people accumulaté@nditions are ruled out by the abundance of fur seal bone
seal bones nonseasonally, either continuously or in seasonalfyich indicate that the coast remained nearby, and a tin
unfocused coastal visits. The very large median size of tiéthin one of the cooler phases of the last interglaciatiol
Klasies River Mouth seals may imply that neither a breedir{global isotope stage 5) or the earlier part of the last glaciatic
colony nor a hauling-out colony existed nearby. (between 71,000 and 37,000 yr ago) seems likely.

The Klasies River Mouth pattern obviously requires corrob- The BOG1 sample is much richer in fur seal vertebrae tha
oration from other MSA sites, but if the pattern is substanttomparable MSA and LSA archeological samples, probabl
ated, it would reflect a significant difference in seasonal moveecause prehistoric people usually dismembered, transport
ments between MSA and LSA people. This reason could beconsumed seal carcasses differently than hyenas. The BO
that unlike LSA people, MSA foragers lacked water containeg@mple resembles the large MSA sample from Klasies Rive
(documented only for the LSA (Deacon, 1984)), or it coul/louth Cave 1 in seal age representation, but it contras
even be that MSA people failed to recognize seasonal variatsittongly with LSA samples in this respect. The similarity to the
ity in fur seal availability. In either case, MSA people werddSA sample suggests that MSA people resembled brow
relatively disadvantaged, since seasonal transhumanancehgénas in their tendency to patrol the coast year-round or
lows optimal exploitation of seasonally variable resources, afgasonally unfocused visits. In contrast, LSA people seem
both ethnohistoric and archeological observations indicate tifi@ve focused their coastal visits on the August-October perio
most South African LSA hunter-gatherers were transhumanaviten they could literally harvest nine-to-eleven-month-olc
(Deacon, 1984). In the western part of the country, seasof&RlSs.
fluctuations in useful animals and plants suggest that foragerdf BOG1 can be dated more precisely, it could become a
should visit the coast more frequently in winter and turn inlanignportant datum for reconstructing the pattern of late Quate
mainly in other seasons (Parkingtenal.,1988), and this is the nary climatic change in southern Africa. Even without a mor
pattern that the LSA seals imply. precise date, it shows how a nonarcheological site can illum

If more limited seasonal mobility is confirmed for MSAnate the behavior of prehistoric people.
people, it could be added to the list of MSA/LSA contrasts
which suggest to one of us (R.G.K.) that MSA people were ACKNOWLEDGMENTS
relatively ineffective hunter-gatherers (Klein, 1989). The most
conspicuous contrast is the tendency for remains of fish, airWe thapk J.D. Skinner for access to't'h.e Central Namib bone samples, t
borne birds, and dangerous terrestrial ungulates to be m 88 uth African Museum for research facilities, and the L.S.B. Lea_key F(_)gndz

. ! ; . . ) ; for research funding. Mr. Hermanus Mostert (Alexcor Security Division)
rarer in MSA sites. The difference is consistent with thggilitated the excavation at Boegoeberg 1, and Messrs. Mzwondile Sasa a
absence of artifactual evidence for fishing and fowling gear andunzima Mjikaliso (University of Cape Town Archaeology Contracts Office)
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