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Waypoint 160 is a breccia occurrence in a dolomite solution cavity
on Bolt’s Farm on the southern margin of the Cradle of Humankind
World Heritage site in South Africa. The calcified breccia has yielded
microfauna that has been dated between 4.0 and 4.5 million years.
Here we present the first evidence for Parapapio, an extinct monkey,
from Waypoint 160. This site is of particular interest as Parapapio is
associated with Pliocene or Pleistocene hominids in Africa, for
example at Sterkfontein, Taung, Kromdraai, Swartkrans and
Makapansgat in South Africa, as well as at Lothagam in East Africa.

Introduction
Several sites on Bolt’s Farm have yielded an interesting
macrofauna (including primates and non-primates) of PlioPleistocene age.1–4 Waypoint 160 is the oldest site on Bolt’s Farm.
It was discovered by B. Senut, M. Pickford and J. Michaux in
1996.4 The microfaunal assemblage from a dump discarded by
lime miners about 60 years ago5,6 is slightly younger (4–4.5 Myr)
than the microfauna from Langebaanweg (around 5 Myr),
which also yielded remains of Parapapio.7
Macrofaunal fossils are rare at Waypoint 160, which has been a
focus of fieldwork and research conducted by French and South
African members of the HOPE (Human Origins and Past Environments) programme, based at the Transvaal Museum in Pretoria. Microfaunal taxa indicate local palaeoenvironments,5,6,8
whereas the macrofauna serves to reflect regional palaeoenvironments that prevailed between 4 and 4.5 million years
ago. Hominids certainly existed within this period in Kenya,
notably at Lothagam9 and in the Baringo Basin.10 The question
arises as to whether hominids also existed in southern Africa
during the same period. Waypoint 160 offers the potential
opportunity to explore this possibility.
Materials
We report on fossils from two blocks of breccia from
Waypoint 160. WP02-2 was collected on 16 August 2002 by
D. Gommery and J.F. Thackeray, and was prepared in acetic acid
by F. Sénégas. It yielded several primate postcranial bones that
probably belong to a single individual, and some microfaunal
remains that were used to estimate an age between 4 and
4.5 Myr. All the primate specimens from this block of breccia
(Figs 1 & 2) have the prefix WP, including a humerus (WP 1), a
femoral shaft (WP 2), a patella (WP 3), a thoracic vertebra dorsal
arch (WP 4) and a rib (WP 5). The second block, WP 07-10,
was collected on 15 May 2007 by D. Gommery, J.F. Thackeray and
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S. Potze, and includes a molar fragment and the impression of
part of a crown of a tooth. The tooth is catalogued as WP 6
(Fig. 3).
These postcranial and cranial elements are all attributed to
Parapapio sp., and are compared with extant primate skeletons
housed at the Transvaal Museum. The fossils are also compared
with two well-preserved fossil monkey bones (SK 591A and C
from Swartkrans (Brain 1981) curated at the Palaeontology
Department of the Transvaal Museum). SK 591A and C can be
attributed to Parapapio. SK 591 A is a left femur with the proximal end and shaft. SK 591C is a complete left humerus. The
morphology of SK 591A is comparable to KNM-LT 2974 from
Lothagam9 and A.L.363-1d from Hadar,11 which have both been
attributed to the genus Parapapio. SK 591C is comparable to
KNM-LT 23074, 23077 and 416 from Lothagam, 9 and to
A.L.363-12 from Hadar,11 also identified as Parapapio.
The following extant specimens were examined for purposes
of comparison with the Waypoint 160 primate postcrania
(M = male, F = female, R = right and L = left):
• Papio ursinus (baboon): AZ/191 (M), AZ/767 (F), AZ/2921 (?M),
AZ/147 R & L (M)
• Mandrillus sphinx: AZ/1427 (F), AZ/1971 (F), AZ/1972 (F)
• Cercopithecus albogularis: AZ/1050 R & L (M)
• Cercopithecus mitis (samango monkey): AZ/328 R & L (M),
AZ/779 R & L (M), AZ/327 R & L (F)
• Chlorocebus aethiops pygerythrus (vervet monkey): AZ/587 L,
AZ/645 R (M), AZ/576 R & L (F), AZ 575 R & L (M), AZ/990 R & L
(F), AZ/759 R & L (M)
• Colobus guereza: AZ/981 R & L (M), AZ/1437 R & L (M)
Results
WP 1 (Figs 1 & 2) is a left humerus with a preserved length of
133.8 mm, similar in size to the humeri of vervet or samango
monkeys. The articular ends of WP 1 are missing because they
were unfused, indicating that the individual was juvenile at the
time of death. Most of the anterior part is broken.
In anterior (Fig. 1) and posterior (Fig. 2) views, the shaft of WP 1
is straight, as in the humeri of SK 591C, Papio, Mandrillus,
Cercopithecus albogularis and Colobus. In vervet and samango
monkeys, the shaft is curved medially. In medial and lateral
view, the humerus is slightly curved posteriorly in its proximal
first third as in baboons and SK 591C. It is more curved in the first
half in vervet and samango monkeys. The shaft is almost straight
in Colobus guereza and Mandrillus sphinx.
In posterior view (Fig. 2) , the shaft is well preserved with a
convex appearance on the superior fragment, and flat inferiorly.
Superiorly, the pillar under the head is situated medially as in
cercopithecids. This pillar has a more central position in Colobus
guereza. The robust aspect of the pillar is similar to what is seen in
Mandrillus. Distally, the crest of the supinator is straight and
robust. This morphology is similar to that of baboons. The proximal part of the olecranon fossa is preserved and the border is
inclined as in baboons but less so than in Mandrillus. The medial
supracondylar ridge is complete and robust. The distal shaft and
the lateral epicondyle are preserved.
In medial view, the lesser and greater tuberosities are not
fused. A deep and moderately long fossa (12.4 mm long and
1.5 mm broad) is present below the beginning of the lesser
tuberosity and on the Crista tuberculi minoris. This fossa corresponds to the point of insertion of M. teres major. It is situated in a
position similar to that which is observed in SK 591C from
Swartkrans, very close to the femoral head and close to the
proximal position of the maximum development of the Crista
tuberculi major. In other primates, where the insertion of M. teres
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major exists, it looks more like a tubercule.
Posteriorly to the insertion of M. teres major, a small crest exists (9.5 mm long) and
probably corresponds to the insertion of
the M. corabrachialis caput profondus.
The medial border associated with the
Crista tuberculi minus is well defined on the
distal part of the shaft, as in SK 591C. This
border is less marked in Cercopithecus
albogularis and Colobus, and more blunt in
Papio and Mandrillus.
In lateral view, just a part of the shaft is
preserved. The shaft is thick, as in Papio
and Mandrillus, and different from the humerus shaft of Cercocopithecus. The shaft is
not flattened as in vervet or in samango
monkeys. The crest is straight. The border
of the crest is thick and robust, more so
than in SK 591C. It is similar to KNM-LT
23074 from Lothagam. In comparison with
the maximum length of the humerus, the
crest is longer in Colobus and shorter in
other primates compared here. The crest
of WP 1 is similar to that of Papio, but less
developed because the Waypoint 160
primate is smaller.
In conclusion, WP 1 has many similarities with SK 591C, attributed to Parapapio,
but is more robust.
WP 2 is a proximal fragment of a left
femoral shaft 96.8 mm long (Figs 1 & 2). In
anterior view (Fig. 1), close to the lateral
border, two depressions exist. A small
depression (7.7 mm long) is located proximally and corresponds probably to the
end of the gluteal tuberosity. The longer
depression is situated on the distal part
(37.4 mm long) and is associated with a
rounded and robust crest. The fossa and
this crest correspond to the linea aspera.
The medial ridge of the linea aspera is
poorly marked in baboons.11 The fossa is
deep as in juvenile or old specimens and,
in baboons, is the place of the insertion
of M. adductor magnus.11 In posterior view,
the shaft surface is very convex medioFig. 1. Anterior views of Parapapio bones from the breccia block WP02/2 from Waypoint 160, Bolt’s Farm, South
laterally, as in SK 591A.
Africa: WP 1, left humerus; WP 2, left femur; WP 3, right patella; WP 4, thoracic vertebral dorsal arch; WP 5,
WP 3 is an almost complete right patella proximal part of a rib.
(Figs 1 & 2). The lateral border of the distal
part is broken. It is 17.9 mm in length, 14.3 mm in breadth and and medial Vasti and the M. rectus femoris. The morphology of
8.3 mm thick. The characteristic of this bone in Catarrhini is its the proximal part is closer to that of the vervet monkey. It is flat in
lengthening in the vertical direction.12 The patella is less elon- Papio and Mandrillus, whereas it is rounded in Colobus.
gated than in baboons, but more so than in vervet monkeys.
WP 4 is a fragment of a thoracic vertebra dorsal arch (20.7 mm
In anterior view, the medial part is convex and short long, 23.3 mm wide) (Figs 1 & 2). The spinous process is present
medio-laterally. The lateral part is less convex and relatively and well preserved. The left lamina is preserved together with
large. In posterior view, the medial facet is high and short. This the inferior articular facet seen in anterior view. This facet is elonfacet is concave proximo-distally. The lateral facet is low and gated medially to laterally (5.1 mm long and 7.5 mm broad). The
large with an almost flat aspect in comparison with the medial articular surface is concave from medial to lateral. The robust
facet. Distally, the apex is low, large and has a rounded aspect. transverse process is preserved but is eroded at the tip. The
The two facets have a morphology similar to that found in beginning of the costal facet is present in superior view. This
baboon patellae, and completely different from the situation specimen could be the first thoracic vertebra.13
that occurs in Colobus. The proximal part of the patella is much
WP 5 is the proximal part of a rib (28.1 mm long) (Figs 1 & 2).
less developed than the distal part. Proximally, a superficial The neck is long and well developed. The head is eroded. The
groove is observed and corresponds to the insertion of the lateral tubercle is broken but a crest starts on the origin and separates
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the surface in two parts as described by
Olivier & Laffont14 for a first rib. The proximal
portion of the costal body is 6.2 mm in length,
and slightly curved. This fossil is probably a
left first rib.
Dentition
WP 6 is a broken primate tooth with the
partial mold of the crown (Fig. 3). Some
enamel is preserved on the lingual border.
The mold of the crown is almost square. The
tooth is probably a right upper M1 or a right
upper M2.
Tooth
fragment

Tooth fragment and
the crown mold

Mesio-distal
diameter (mm)

8.7

9.3

Bucco-lingual
diameter (mm)

8.3

8.7

It is difficult to make direct comparisons
between the dimensions of WP 6 and other
specimens of Parapapio, but the dimensions of
the tooth from Waypoint 160 are very similar
to the second molar of Parapapio lothagamensis.9
Discussion and conclusions
Postcranial bones of Pliocene cercopithecoid primates are rare in sub-Saharan sites,
and difficult to attribute to particular
taxa.9,15–19 The difficulty of identifying Parapapio in South Africa is complicated by the fact
that isotopic and metric analyses suggest that
specimens attributed to Parapapio jonesi might
include female specimens of Parapapio
broomi.20
The primate postcranial bones from the
block of breccia WP 02-2 (humerus, femur
and patella) have cercopithecid affinities, especially with papionins. The bones are
heavily built, suggesting a terrestrial or a
semi-terrestrial adaptation. The associated
microfauna at Waypoint 1605,6,8 suggests an
open environment that was drier than that of
today. The robust postcranial bones of the
primate from Waypoint 160 may be related to
such environments. El-Zaatari et al.21 concluded that the dietary habits of some species
of Parapapio reflect temporal variability, but
spatial variability in southern Africa also
needs to be considered. The Parapapio from
Waypoint 160 is probably different from the
Parapapio represented in the upper phase
breccia of Makapansgat Limeworks,1,2,22,23
associated with humid and closed palaeoenvironments. Some species of Parapapio may
have been frugivorous, while others may
have consumed hard food in dry and open
habitats, as for example at Waypoint 160.
The morphological patterns of the Waypoint 160 primate postcranial bones, described here, indicate that it is referable to the

Fig. 2. Posterior views of Parapapio bones from the breccia block WP02/2 from Waypoint 160, Bolt’s Farm,
South Africa: WP 1, left humerus; WP 2, left femur; WP 3, right patella; WP 4, thoracic vertebral dorsal arch;
WP 5, proximal part of a rib.

Fig. 3. WP 6 from breccia block WP07-10 from Waypoint 160, Bolt’s Farm, South Africa.
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genus Parapapio. This is the oldest known primate in the Cradle
of Humankind World Heritage site. Because Parapapio is known
to co-occur with hominids in both South Africa and East Africa,
we emphasize that Waypoint 160 deserves attention as a potential hominid site, penecontemporary with Lothagam, Chemeron
and Tabarin in East Africa.
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