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UCMP, specimens that have been taxonomically identified,
and specimens cataloged online. For a complete count of all
specimens present in the UCMP, reference Table 2. A count of
all specimens identified to mammalian order, to other classes
of vertebrate, or as invertebrates, is tabulated in Table 3. For
several of the sites, the online UCMP catalog does not yet
represent the complete South African assemblage.

RESULTS

Fossil localities

There are 40 South African localities represented in the
assemblage at the UCMP (Table 2). These localities fall under
four primary areas: Bolt’s Farm, Buxton Limeworks, Gladys-
vale, and Witkrans (Fig. 1). Each area is briefly described
below, with particular attention paid to three previously
unpublished sites.

Bolts Farm—Frank Peabody surveyed the Bolt’s Farm
area, Gauteng Province, South Africa, assigning numbers
(i.e., FEP numbers) to each locality (Fig. 1, SM1, Table 2).
The area includes a small hill above a seasonal creek, and
is comprised primarily of limestone and chert (Peabody
1954). Most of the localities visited by Peabody have since
been destroyed by mining operations, although excavations
continue at some of the old pits (Thackeray et al. 2008), and
new pits have since been opened (Gommery et al. 2012).
Since Bolt’s Farm specimens are labeled by locality name in
the UCMP, localities are referred to here by name with the
corresponding Pit numbers assigned by Peabody following
in parentheses. It is important to note that the correspon-
dence between locality names used by us at Bolt’s Farm and
those originally assigned by Peabody is not entirely resolved.
Therefore, it is possible that the names we use to refer to the
deposits at Bolt's Farm differ from the names assigned by

Figure 1. Map of South African Plio-Pleistocene localities represented in the UCMP. Pits are mapped from Peabody’s original field
maps (see downloadable supporting material). The exact locations of New Cave (location no. 15, Bolt’s Farm) and Jackal Cave (num-
bered location 16, Bolt’s Farm) are unknown. Although Cooke (1991) reported an alternate location for Gazelle Pit (numbered loca-
tion 14, Pit 25, Bolt’s Farm), here this pit has been placed according to Peabody’s original field maps.
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Figure 2. A-G. UCMP specimens from New Cave (UCMP V67268). The specimens have been relabeled to reflect their association
with New Cave (UCMP V67268) as determined by FEP numbers. What appears to be FEP 56 is actually FEP 55. A. Left proximal ra-
dius (Class: Mammalia) B. Proximal end of rib (Class: Mammalia) C. Premolar and molar teeth (Family: Bovidae) D. Right astraga-
lus (Family: Bovidae) E. Proximal phalanx (Family: Bovidae) E. Coprolite (Class: Mammalia) G. Distal phalanges (Family: Bovidae)

Peabody but the limited provenience information available
precludes the possibility of determining whether this is the
case. During the accessioning process of the UCMP, several
pits have been divided into two locality numbers and given
separate names. For example, Cobra Cave 1 (Pit 3; UCMP
V67258) and Cobra Cave 2 (Pit 3; UCMP V75132) represent
two distinct localities in the UCMP collections, but originate
from a single pit excavation. Corresponding UCMP local-
ity numbers, pit numbers and cave names can be tracked
in Table 2.

Bolt’s Farm localities vary widely in geological age, with

exact age varying across individual pits (Sénégas and Avery
1998, Gommery et al. 2014). Kraal Pit (Pit 1) is dated at ap-
proximately 1 Ma to just under 2 Ma on the basis of faunal
correlations with Olduvai Lower Bed IT and Bed I (Gingerich
1974). The bovid composition of the material collected from
Cobra Cave 1 (Pit 3) suggests an age of 1 to 1.5 Ma (Reynolds
2007). Baboon Cave (Pit 6) and Grey Bird Pit (Pit 10) have
not been specifically dated, although other cercopithecid-
bearing deposits at Bolt’s Farm have been estimated at 1.5
to 2 Ma (Delson 1984, 1988, Cooke 1991). Tit Hill Pit (Pit
23) is dated at just older than 2 Ma based on cercopithecid
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composition (Delson 1984). Bolt’s Farm Dump (Pit 23
Dump) is estimated at 1.5 to 2 Ma, following from the age
assigned to Tit Hill Pit (Pit 23) (Gommery et al. 2008). It was
first suggested by Cooke (1991), and more recently supported
by Gommery et al. (2008), that the Bolt Farm Dump locality
(also Pit 23 Dump) was likely a death trap in which faunal
remains accumulated over time. This suggestion is supported
by the faunal composition of this site, which includes mostly
primate and felid remains (Brain 1981).

Most of the Bolt’s Farm localities represented in the UCMP
collection have been previously described and are therefore
excluded from individual description here (see Table 2 for
first report references; see Thackeray et al. 2008 for a review
of work at Bolt’s Farm). Two newly described Bolt’s Farm sites
are included here: New Cave (FEP 55-New, UCMP V67268)
and Jackal Cave (FEP 55-JC, UCMP V67269).

New Cave (FEP 55-New, UCMP V67268) is a site at Bolt’s
Farm. The exact location of the site is unknown and is not
recorded in the expedition field notes. A total of 13 speci-
mens from this site locality are stored in the UCMP (Fig. 2),
although only two (UCMP 89565, 89566) have been added to
the online catalog. The assemblage excavated from New Cave
is comprised of extant bovids (Family: Bovidae) and a single
equid tooth (Family: Equidae), suggesting a Late Pleistocene
to Holocene date for the site (Vrba 1979, Eisenmann 1992).
Specimen 89565 is a collection of bovid teeth (n=7) identi-
fied as Damaliscus pygargus Pallas, 1767. Specimen 89566
is a lower left second molar identified to Alcelaphus Pallas,
1766. Two pedal bones, a right phalanx and a right astragalus
are identified only to Bovidae. There is also one upper left
third premolar identified as Equus burchelli Boddaert, 1785
(Equidae), an extant species of common zebra (Gray 1824).
Six mammalian bone fragments including a rib fragment,
the proximal end of a left radius, a partial mandible, two
isolated teeth and a fossil coprolite have yet to be identified
beyond class.

Jackal Cave (FEP 55-JC; UCMP V67269) is a site at Bolt’s
Farm from which only a single specimen (UCMP 89567)
is housed at the UCMP. Specimen 89567 is the incomplete
skull of Canis mesomelas Schreber, 1775 (Family: Canidae)
in breccia (Fig. 3). The black-backed jackal, still present in
South Africa today, has a rich Pleistocene fossil record and
is considered one of the most basal members of the canids
(e.g., Ewer 1956, Klein et al. 1991, Walton and Joly 2003).

Buxton Limeworks—The sites in the Buxton Limeworks
area are all travertine caves formed in the Kaap escarp-
ment, the eastern rim of a large plateau commonly known
as Campbell Rand (Peabody 1954). The Buxton Limeworks
are composed of a series of successive travertine depos-
its including Thabaseek, Norlim, Oxland, and Blue Pool

(Peabody 1954; Figs. SM2, SM3, SM4, SM7). The economic
value of limestone has motivated extensive travertine mining
operations throughout the Buxton Limeworks area. Many
of the fossiliferous sites mentioned here are now protected
by recognition of Buxton Limeworks as an UNESCO World
Heritage site in 2005 (World Heritage Committee 2005).

Early reports estimated geological age for the Buxton
area to be approximately 1 Ma (Partridge 1973, Vogel and
Partridge 1983), but these estimates have been reevaluated
more recently (Delson 1984). Current estimates date the
Buxton Limeworks area at approximately 2.3 Ma on the basis
of a questionable application of cercopithecid biochronol-
ogy (Delson 1984, 1988), 2.4 to 2.6 Ma based on broader
faunal analysis (McKee 1993), and 2.6 to 3 Ma as the result
of a multidisciplinary approach incorporating radiometric
ages, paleomagnetic records, and biochronology (Herries
et al. 2013). Considering these three recent estimates in
combination, the age of the Buxton material corresponds
approximately to the Pliocene-Pleistocene boundary at 2.58
Ma (Gibbard et al. 2010).

Most of the Buxton Limeworks localities represented in
this collection have been described extensively in the litera-
ture, and are therefore are not described individually here
(see Table 2 for locality references). However, one Buxton
Limeworks site is described here for the first time: Tunnel
Wall (FEP 38-8; UCMP V67278).

Tunnel Wall is a small excavation in the wall of a tunnel
40 feet north of the entrance to the Oxland Travertine. The
site is associated with Tunnel Mouth Bank (UCMP V67274),
and New Tunnel Ditch (UCMP V67273), although no speci-
mens for either of these associated localities are stored in the
UCMP. Overlapping locality information on some specimens
suggests that other sites (FEP 38-4, 38-7b), including Equus
Cave (FEP 38-7a), may also be associated with Tunnel Wall,
although the nature of this association remains unclear as a
result of limited curatorial records. Tunnel Wall and associ-
ated caves are all dated to the MSA and LSA by the presence
of stone tools (Anthropology Accn. 988). Only one Tunnel
Wall specimen (UCMP 89754), including several ostrich
eggshell fragments (Struthio Linnaeus, 1758), could be
located in the UCMP (Fig. 4). Other specimens excavated
from Tunnel Wall but not held at the UCMP include equid,
bovid and microfelid fragments (Anthropology Accn. 988).

Gladysvale—Gladysvale is a well-documented dolomitic
cave occurring in the Eccles formation, located in the John
Nash Reserve area (Broom and Schepers 1946). Continued
excavations have assigned additional names to this site,
including Uitkomst Cave (Brain 1981) and John Nash Cave
(Martini and Keyser 1989). The geologic age of Gladysvale
is estimated at 1.7 to 2.5 Ma on the basis of macromammal
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Figure 3. UCMP specimen from Jackal Cave (V67269). Canis mesomelas partial cranium in breccia, with the palate in oblique ven-
tral view, UCMP 89567. The rostrum extends upwards toward the middle of the block, and the left maxillary dentition is visible to
the right. The breccia block also contains several micro-mammalian bone fragments.

composition (Berger 1993, Berger et al. 1993). The UCMP
houses 761 specimens from this locality, the majority of the
sample consisting of artiodactyls, rodents, soricomorphs,
perissodactyls, and chiropterans (Table 3).
Witkrans—Witkrans is a cave formed in a mass of traver-
tines built out from a cliff of dolomite that forms the escarp-
ment (Peabody 1954; Figs. SM5, SM6). Despite the moniker,
Witkrans 2 (FEP 43, UCMP V4743) is the primary cave at
Witkrans, located approximately 750 meters northwest of
Witkrans and four and half kilometers southeast of the Nor-
lim post office. The site is a deposit in an unroofed cave carved
out in lime built out from the escarpment (Peabody 1954).
Peabody excavated stone tools from the MSA and LSA of the
Wilton Industry and suggested that the deposition of bone

and artifacts reflects some level of continuous occupation by
modern humans (Peabody 1954). A total of 579 specimens
from this locality are housed in the UCMBP, although only
76 are cataloged. The majority of the assemblage from this
locality consists of artiodactyls and unidentified mammals
(Table 3).

The superficial layer at Witkrans 2, also known as Wit-
krans Pothole (FEP 43-loose, UCMP V67285), is correlated
with Little Witkrans on the basis of LSA Wilton artifacts
(Peabody 1954). A total of 62 specimens from this locality
are housed in the UCMP, of which 20 are cataloged.

Little Witkrans (FEP 40, UCMP V4740) is an LSA deposit
under the shelter of a small travertine cliff on the edge of the
Kaap escarpment, located 0.3 miles south of Witkrans. Only
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Figure 4. UCMP specimens from Tunnel Wall (V67278). Eleven ostrich (Struthio) eggshell fragments. Note that the fragments do

not appear to reconjoin.

one specimen from this locality, an equid premolar (UCMP
89601), is stored in the UCMP. Peabody (1954) reports the
occurrence of Wilton culture artifacts, including decorated
eggshells and beads. The Witkrans area has been dated on
the basis of recovered archaeological material, with MSA
artifacts recovered from the lower layer and LSA artifacts
from the upper layer (Peabody 1954).

Iscor Lime— Approximately five miles north of Buxton
Limeworks, Iscor Company’s quarrying activity removed
nearly all the limestone from a travertine mass built out
from a canyon incising the edge of the Kaap escarpment. The

resulting abandoned quarry is known as Iscor Lime (FEP
41, UCMP V4741) (Peabody 1954). A small assemblage of
fossil mammals was collected from the cave breccia in the
walls still intact around the area, as well as from the mining
dumps (Peabody 1954). A total of nine specimens from this
locality, all unidentified mammals, are housed in the UCMP,
although only one is cataloged (UCMP 89602). Peabody
(1954) suggests that this locality is possibly comparable
in age to the older Buxton travertines, although quarrying
activity has made it impossible to reconstruct the history of
this travertine.
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Boetsap (Fossil Hill)—Fossil Hill (FEP 42, UCMP V4742)
is separated from the main travertine located near the Kaap
escarpment in the Boetsap area, and the only fossils known
from this locality occur in the western side of Fossil Hill,
two miles southeast of Boetsap. Fifteen specimens from this
locality are housed in the UCMP including 11 artiodactyls
and four perissodactyls (12 of these specimens are cataloged:
UCMP 89603-89614). In additional to faunal remains,
plant remains were also collected from Boetsap during the
UC Africa Expedition, although no artifacts were collected
(Peabody 1954). Peabody (1954) estimates that this young
travertine is approximately early Pleistocene in age.

Faunal composition

The assemblage as a whole is dominated by artiodac-
tyls and rodents, represented at almost every locality. The
most notable absence of artiodactyls is at Kiln Pit (UCMP
V67257), dominated exclusively by small mammals and
birds. Other well-represented taxa in the assemblage include
primates, perissodactyls and birds. The assemblage from
Upper Australopithecus Cave (UCMP V67275) is comprised
almost entirely of primates. The diversity of taxonomic rep-
resentation, and its distribution across the assemblage, is
likely a reflection of the disparity in taphonomic processes
and geologic age of the sites.

CONCLUSION

This manuscript provides a review of the UC Africa Expe-
dition and the history of study on the UCMP Plio-Pleistocene
South African collection. In doing so, we note the influence
that this collection has had across various fields of study. We
provide a summary of the results of our curatorial efforts with
the South African Plio-Pleistocene UCMP material, offering
a brief overview of the Plio-Pleistocene South African fossil
localities represented and the description of three previously
unreported South African fossil localities: New Cave, Jackal
Cave, and Tunnel Wall. The locality details offered here,
including the faunal composition of fossil material, serve
to illuminate this UCMP collection and demonstrate the
amount and quality of material available for study.

The UC Africa Expedition encompassed varied research
aims resulting in the collection of diverse material including:
vertebrate, invertebrate, and extant plant and fossil specimens
spanning early Permian to modern flora and fauna of South
Africa, as well as musical, photographic, ethnographic, and
archaeological materials. In describing these collections, we
aim to highlight the diversity and remarkable quantity of
material collected during the UC Africa Expedition, thereby
emphasizing the positive and long-acting impact of large-
scale research expeditions.
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