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ABSTRACT 
 
Jason L. Heaton 
 
TAXONOMY OF THE STERKFONTEIN FOSSIL CERCOPITHECINAE: THE 
PAPIONINI OF MEMBERS 2 AND 4 (GAUTENG, SOUTH AFRICA) 
 

At Taung, the discovery of fossil baboons drew the attention of Raymond Dart, 

in effect leading to the first discovery of Australopithecus remains.  Since then, fossil 

cercopithecoids have served as useful taxa indicating the presence of hominid fossils in 

South African cave sites and providing valuable evolutionary data from the African Plio-

Pleistocene.     

The aim of this study was to conduct a complete taxonomic reanalysis of the 

fossil cercopithecoids from Sterkfontein, focusing upon the craniodental remains of the 

Papionini from Members 2 (~3.3 Ma) and 4 (~2.6 Ma).  This analysis included all 

specimens attributed to Parapapio and Papio, genera closely related to modern mangabeys 

and baboons, respectively.   

Morphological data, mainly craniodental, were analyzed and classified to genus-

species, if possible.  Assessments of inter- and intra-specific variation among the 

primates were completed in order to determine the relative frequency of each species.  

Upon re-evaluation of the papionin taxonomy, the data were used to re-evaluate South 

Africa cercopithecoid biochronology via paleontological statistical techniques, such as 

Unitary Associations and Correspondence Analyses.   
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This analysis identified a suite of morphological characters that can be reliably 

used to identify the fossil papionin species.  Results suggest the existence of three 

sympatric papionin species during the accumulation of Members 2 and 4, rather than the 

six to seven species suggested by earlier analyses.  Overestimates of primate biodiversity 

were found to result from two conditions: (1) an artificial bias in the pre-1966 primate 

collections (i.e. poor provenance) and (2) simple misidentifications of fragmentary 

specimens.  In the biochronological framework developed here, Sterkfontein Member 2 

was found to represent the oldest papionins in South Africa.   

The results of this analysis have far-reaching implications for primate, including 

hominid, evolution.  The fossil evidence for the origin of modern baboons, as presented 

here, is now in agreement with current genetic models.  Additionally, as shown here, 

papionins may prove to be useful indicators of hominid speciation events; perhaps, 

providing insight into the ‘robust’ clade debate.  And lastly, this analysis shows that 

papionins may be used broadly as biostratigraphic indicators providing an alternative 

means of dating South African sites in the absence of more absolute dating methods.   
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CHAPTER ONE  
INTRODUCTION 

 

Statement of the Problem 

In the early 1930s, hominid and cercopithecoid fossils began to be recovered 

from the site of Sterkfontein (Figure 1-1).    The site produced the first adult 

australopithecine (Broom, 1937) and the first species of a new fossil genus of 

cercopithecoid, Parapapio (Jones, 1937).  Since then, Sterkfontein has continued to 

produce notable specimens of each group, as evidenced, for example, by the remarkable 

discovery of the skull and associated skeleton of an Australopithecus individual (Clarke, 

1998, 1999; Clarke and Tobias, 1995).  Additionally, Sterkfontein remains significant 

because it has produced more cercopithecoid remains than any other site in South Africa.   

In the past, the rate of recovery far exceeded the rate of analysis and interest in the 

cercopithecoids.  Remarkably, the last large scale analysis of the taxonomy of these 

primates was conducted over thirty years ago by William Eisenhart (1974), whose 

research focused primarily upon specimens from Member 4 of the deposit.  Continued 

excavations since that time have increased the sample to >3500 specimens including 

both the University of Witwatersrand – Medical School and the Transvaal Museum 

collections (personal observation, 2001-2006), and a need for a systematic reanalysis of 

this collection has been noted by several specialists (Eisenhart, 1974; Frost, 2001; Maier, 

1970; Szalay and Delson, 1979).   

1 



2 

 

Figure 1-1.  Overview of Gauteng Sites.  Major South African fossil hominid sites in 
lation to non-Gauteng sites (ad

Kuman and Clarke 2000). 
close proximity to Sterkfontein are shown in re apted from 
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Thus, the aim of this study was to conduct a complete taxonomic re-evaluati

the fossil cercopithecoids from Sterkfontein with a focus upon cranio-dental remains, as

no direct associations between crania and post-crania have been made to date.  A small 

sample of new, more complete cercopith

on of 

 

ecoid material, derived from Member 2 of the 

Sterkfo

ently, the number of non-human primate 

species

ost of 

apio or 

 

ntein Formation (Pickering et al., 2004a) were also included to aid in the 

identification and description of the fossil papionins. 

Previously, analyses of South African fossil cercopithecoids were hampered due 

to the fragmentary nature of the fossils.  For example, Freedman and Stenhouse (1972) 

discovered that multivariate analyses could not be productively applied to the 

Sterkfontein sample, and as a result, could only attribute a relatively small portion of the 

collection to species and/or sex.  Consequ

 in Sterkfontein Member 4 is unresolved with estimates ranging from four to 

seven species (Eisenhart, 1974; Freedman and Stenhouse, 1972).  Nevertheless, m

the cercopithecoid sample from Sterkfontein can be securely attributed to either P

Parapapio. 

Currently, the relationship between these two genera is not clearly understood, 

but some have suggested that the origin of the genus Papio might rest in an early 

population of Parapapio (Delson, 1973; Jolly, 1966; Simons, 1972).  Arguments have also

been presented that some portion of the Parapapio specimens can in fact be attributed to 

Cercocebus spp. (Delson, 1984; Szalay and Delson, 1979), a phylogeny also favored by  

Fleagle (1999).  Renewed interest in the relationships between the papionini genera 

(Disotell, 1994, 1996, 2000; Fleagle and McGraw, 1999, 2002; Harris, 2000; Harris and 
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Disotell, 1998) emphasize the importance of the three Parapapio species at Sterk

for understanding baboon evolution.     

fontein 

l., 

o 

fontein, a fossil colobine, Cercopithecoides 

williams

it, Sterkfontein Member 2 (Pickering et al., 2004a), as well as more recent 

deposit

 

alysis 

More significant to the paleoanthropologist, the papionins have featured 

prominently in debates concerning the age of the Sterkfontein deposits (Berger et al., 

2002; Clarke, 1994, 2002; Clarke and Tobias, 1995, 1996; McKee, 1996a; Partridge et a

2003; Partridge et al., 1999).  Therefore, it is imperative that an updated analysis of the 

Sterkfontein cercopithecoids be performed, as the presence of a single taxon (e.g. Papi

hamadryas robinsoni) may suggest dates later than 1.7 million years ago (Ma) for significant 

portions of the Sterkfontein Formation.   

In addition to the papionins of Sterk

i has been identified in the deposit.  Fortunately, C. williamsi and the fossil 

papionin, Pp. jonesi, have also been identified in East Africa and could potentially 

function as biostratigraphic linkages between East and South African deposits. However, 

in South Africa, both species were identified in the deposits of most hominid-bearing 

sites, providing little temporal differentiation among South African sites.  For instance, 

C. williamsi and Pp. jonesi are present in the arguably oldest (Partridge et al., 2003) South 

African depos

s like Swartkrans II (Freedman, 1957).  Therefore, the presence/absence of C. 

williamsi and Pp. jonesi are not reliable indicators of a deposit’s age at any site in southern

Africa, as both species appear to be chronologically insensitive.  As a result, this an

focused upon the fossil papionins of Sterkfontein, as they have been the most 

controversial and exhibit the greatest potential as biostratigraphic indicators.     
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As this analysis will show, some general patterns were observed which can be 

used to chronologically tie South African sites into large biostratigraphic categories.  In 

these si t 

 

raphy of Sterkfontein has 

hindere n are 

 

 

ontinuous deposit (Brain, 1958; Cooke, 1938).  In 1957-1958 

during 

able 

 three 

ccia, 

te comparisons, it was discovered that the site which appeared to be the mos

taxonomically similar to Sterkfontein was the fossil site of Taung.  For that reason, the

relationship between the two sites is considered in greater detail later in this analysis.  

Before discussing the potential use of fossil cercopithecoids in the Sterkfontein Valley, a 

brief discussion of the Sterkfontein stratigraphy is in order.          

Sterkfontein Stratigraphy Overview 

The sometimes problematic and complex stratig

d many taxonomic analyses, as secure designations of the origin of a specime

necessary to understand the diachronic and synchronic relationships among taxa (Heaton

and Pickering, 2005).  The following discussion of the Sterkfontein stratigraphy, artifact 

industries and hominid associations is meant to briefly introduce readers to the history of 

the site.  For more exhaustive surveys, see Brain (1981), Clarke and Kuman (2000) and

Klein (1999). 

The first plan and section of the Sterkfontein deposit (Cooke, 1938) suggested 

that the cavern was one c

Extension Site excavations, Robinson (1962) observed irregularities in the 

Sterkfontein deposit that did not agree with the presence of a single conform

deposit.  Rather, Robinson (1962) argued that the Sterkfontein deposit represented

discernible members.  From oldest to youngest, these members were: (1) Lower Bre

(2) Middle Breccia and (3) Upper Breccia.   
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Renewed excavations at Sterkfontein began in 1966 by Tobias and Hughes 

(1969).  In the decades to follow, the stratigraphy came to be seen as divided into six 

depositional members ranging from Member 1, the oldest, to Member 6, the most recent 

(Partridge, 1978).  Member 1, the basal member, appears to be non-fossiliferous (Clarke, 

1994).  Tobias (1979) had investigated the Silberberg Grotto, an underground cavern 

containing Members 2 and 3 (Figure 1-2).  Member 2 was not particularly productive 

until Clarke’s discovery of StW 573 (see Clarke, 1998). 

Member 2 has also yielded numerous cercopithecoid and carnivore remains 

(Clarke, 1994, 1998; Pickering et al., 2004a).  Preliminary estimates have suggested dates 

over 3.3 million years old (Clarke, 1999; Partridge et al., 1999) for the Member 2 deposit 

with dates as old as 4.17 millions years (Partridge et al., 2003) suggested, as well.  McKee 

(1996a) criticized early dates given by Clarke (1999) and has suggested that Member 2 

may be closer in age to Member 4 (~ 2.5-2.6 Ma).  The absence of significant bovid 

remains in this member makes the resolution of cercopithecoid biochronology 

particularly important.   

In the past, attempts have been made to correlate South and East African sites 

using cercopithecoid remains, as an alternative means of determining a sites 

biochronological date.  The absence of significant faunal remains from Member 2 

previously precluded biostratigraphic comparisons of this member to other sites in 

frica; although mention was made in a previous analysis (Delson, 1984) of Members 4 

id sample sufficiently for intra- and inter-site comparisons.  

A

and 5.  Renewed investigation into the Grotto, containing Member 2, has increased the 

cercopitheco
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Figure 1-2.  North-South section through the Sterkfontein Formation.  Note the 
relationship of Member 4d and Member 5c (adapted from Partridge, 2000; Partridge and 
Watt, 1991).
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Additionally, Members 4 and 5 have yielded sufficient faunal material to allow 

comparisons with East African sites.  Currently, dates for Member 4 are in the range of 

2.8-2.4 rtridge, 1986; Vrba, 1985), a date roughly 

corroborated by ESR (Schwarcz et al., 1994) and paleomagnetism (Jones et al., 1986).  As 

noted by Kuman and Clarke (2000), blocks attributed to Member 4 were identified in the 

Member 5 extension site excavations of 1957-1958 (Robinson, 1962).  However, 

Robinson (1962) did not supply the provenance for the Member 4 blocks, but Kuman 

and Clarke (2000) have suggested that they may have been the isolated remnants of  

collapsed Member 4 breccia which once filled part of the Member 5 area.  These 

interdigitations of the Member 4 and 5 deposits are clearly observable in a plan section of 

the Sterkfontein Formation (Figure 1-3).   

er 5 probably formed around 2.0-1.4 Ma (Clarke, 1994; Delson, 1984; 

Partridge, 1986; Vrba, 1985).  Recently, Berger et al (2002) have suggested a later date for 

Member 4 , closer in age to Member 5 than previously concluded, suggesting an age as 

young as 1.5 Ma for Member 4.  However, this conclusion was largely based upon the 

suggestion that the large-bodied papionin, P. h. robinsoni was present during the 

deposition of Member 4 (Berger et al., 2002; Delson, 1984; Eisenhart, 1974).  As a result, 

the pres  becomes central to any analyses of the papionini, and 

Heaton and Pickering (2005) have suggested that its presence in the Member 4 sample is 

artificial.  A full discussion of the presence and/or absence of P. h. robinsoni in the 

Sterkfontein deposits and the circumstances surrounding its prior identification are 

outlined in Chapter Seven. 

Ma (Clarke, 1994; Delson, 1984; Pa

Memb

ence of P. h. robinsoni
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emb r 4 ( ype Site), Member 5, the Stw 53 Infill and the 
Me ber 4 and dep its b twee  grid quar s 49 nd 6

 

Figure 1-3.  S c a S fontein e ti o ns of M e T
er a  of the m  5 os e n  s e a 3 

(adapted from Kuman and Clarke 2000).  

 

urfa e Pl n of terk
post-Member 6 Infill are shown above.  Note, th
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e int digit tions

 



10 

Furthermore supporting an earlier date for Member 4, artifacts have only been 

identifi  (Kuman, 1994a, 1994b, 1998; Kuman and 

Clarke,

 genus 

identified in Member 5 alongside the robust 

genus, ce 

y 

f little 

dryas, 

ica 

n. 

ed in portions of the Member 5 deposit

 2000) although they appear at East African sites, such as Gona (Semaw, 2000; 

Semaw et al., 1997) approximately 2.6 Ma, roughly around the same time as the 

deposition of Member 4.  The archaeological data is supported by the hominid remains 

from the two members, as well.  Clarke (1988) has suggested the presence of possibly, 

two species of australopithecines in Member 4 with the notable absence of the

Homo.  While in contrast, Homo has been 

Paranthropus (Kuman and Clarke, 2000).  These observations along with eviden

to be discussed later suggest that Member 4 of the Sterkfontein deposit is significantl

older than Member 5 with an age greater than 2.0 Ma.  Further refinement of the faunal 

dates of Member 4 and 5 must rely upon additional lines of evidence.   

Lastly, Member 6 of the Sterkfontein formation is dated to after 200 thousand 

years ago (ka) (Clarke, 1994; Delson, 1984; Partridge, 1986; Vrba, 1985) and is o

significance to this analysis.  Primates of modern form, most specifically Papio hama

make their appearance much earlier in Member 5 and persist relatively unchanged for 1.5 

millions years.   

As mentioned previously, this analysis focuses upon the controversial Member 4 

papionins and the newly discovered Member 2 remains.  The following discussion 

reveals the convoluted nature of cercopithecoid species nomenclature in southern Afr

and provides a glimpse into its impact on our understanding of hominid evolutio
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History of South African Cercopithecoid Nomenclature 

Early Cercopithecoid Discoveries 

During the late nineteenth century, South Africa saw a growing interest in the 

mining of underground lime deposits for commercial exploitation.  As an unexpected 

consequence, fossil mammals were recovered during the mining operations, and their 

importance was immediately recognized.  At Taung, the discovery of fossil baboons drew

the attention of Raymond Dart, in effect, leading to the discovery of the first 

Australopithecus remains (Tobias, 1984).   

 

 

n 

 

l.  

The aforementioned, first identified cercopithecoid fossils from Taung were 

demonstrated at a meeting of the Royal Society of South Africa in 1920.  Haughton

(1925) identified these specimens, as part of his newly created species, Papio antiquus.  I

a later analysis, Gear (1926) argued that the fossil material included two newly named 

species for which he suggested the names, P. africanus and P. izodi.  In his analysis, Gear

(1926) refers to Haughton’s notes, but was unfortunately, unaware of the prior 

classification made by Haughton (1925).  In Gear’s (1926) classification, all of the 

specimens examined by Haughton (1925) were attributed to the newly created species of 

P. africanus.  Two new specimens from the Anatomy Department’s collection formed the 

second Taung species, P. izodi.  Thus, Gear’s (1926) naming of the species P. africanus was 

made in error.  According to the International Code of Zoological Nomenclature 

(ICZN), Haughton’s (1925) earlier species designation takes precedence over Gear’s 

(1926).  However, as noted in other analyses (e.g. Freedman 1957), Papio izodi is 

considered a valid taxon, and the name is still applied to a portion of the Taung materia
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Recent evidence (McKee 1993; Heaton and Pickering 2005) has suggested the presence 

of P. izodi in portions of the Sterkfontein deposit, a discussion which we return to later.     

Referring back to the earlier analyses, neither Haughton (1925) nor Gear (1926) 

made the appropriate type designations, as there was no reference to the specimen which 

was considered to be the holotype of P. antiquus.  It was not until a much later analysis 

(Jones, 1937) that two specimens were designated (Figures 1-4 and 1-5), as lectotypes, of 

P. antiquus and P. izodi.  Jones (1937) concluded that these were the most likely specimens 

which Gear (1926) would have considered to be the types for the two Taung species.   

In subsequent analyses (Broom, 1934, 1940; Broom and Jensen, 1946; Jones, 

1937), the state of these two species were repeatedly debated and altered.  Initially, 

Broom (1934) not only failed to recognize the species P. antiquus, as a valid taxon, but 

also failed to realize that Haughton’s (1925) description did not include the Anatomy 

Department specimens (i.e. the P. izodi sample).  As a result, it was concluded that the 

fossil cercopithecoids from Taung represented a single species, which Broom (1934) 

mistakenly identified as P. africanus (Haughton) and later attributed to the genus Parapapio 

(Broom, 1940).  In his analysis, Freedman (1957) concluded that P. antiquus was more 

ppropriately attributed to the genus Parapapio, not Papio.  Furthermore, Freedman (1957) 

Jones (1937).  As a result, the species names for Haughton (1925) and Gear’s (1926) 

species became Parapapio antiquus and Papio izodi which are taxonomic designations widely 

aled in this analysis, a portion of the Sterkfontein 

materials exhibits morphological similarities to the Taung material.  Consequently, the 

Taung sample may need further revision. 

a

suggested that P. izodi  was in fact a member of the genus, Papio, contra the arguments of 

accepted today, but as will be reve
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Figure 1-4.  Type Specimen of Parapapio antiquus.  Partial cranium shown
norma lateralis and (b) norma verticalis. 

 in (a) left 
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Figure 1-5.  Type Specimen of Papio izodi.  Partial cranium shown in (a) left norma 
lateralis and (b) norma verticalis.  
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The Sterkfontein Papionini Problem 

The genus Parapapio was created by Jones (1937) for a group of fossil 

hominid site of Sterkfontein (Broom, 1937) and is still in 

use tod

e, 

size.  

(1940) 

i-modal dental distribution represented three distinct species of  

Parapap

Broom  “it 

 

74; Freedman, 1957, 1961, 1965; Freedman and Stenhouse, 1972; Frost, 

2001; S

cercopithecoids from the fossil 

ay.  At the time, Jones’ (1937) genus included only one species, Parapapio broomi 

(Figure 1-6).  Upon discovering additional material, Broom (1940) concluded that the 

Sterkfontein material was too variable to be accommodated in one species.  In tooth siz

the then-available specimens, still few in number, fell distinctly into three groups.  As a 

result, Broom (1940) interpreted the tooth-size differences to be differences in body 

Since by description, Parapapio was a non-dimorphic species (Jones, 1937), Broom 

concluded that the tr

io.  Two new species of Parapapio were created in the Broom (1940) taxonomic 

scheme.  The two new species were Pp. whitei (Figure 1-7), the largest of the Parapapio 

species, and Pp. jonesi (Figure 1-8), the smallest.  Broom (1940) maintained the species 

name, Pp. broomi, for the medium-sized Parapapio specimens.   

Most taxonomic arguments about Parapapio have centered on the validity of 

’s (1940) species trichotomy.  For example, Brain (1981) commented that

seems remarkable that three closely related species of Parapapio differing only in size, 

should have lived synchronously in the immediate vicinity of Sterkfontein and 

Makapansgat.” The consensus is that the inter-specific distinctions among Parapapio are

ill-defined and ambiguous (Broom, 1940; Clarke, 1999; Clarke and Tobias, 1995; 

Eisenhart, 19

zalay and Delson, 1979; Thackeray, 2004).
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rma verticalis and (c) 

 

 

 

Figure 1-6.  Type Specimen of Parapapio broomi.    Partial cranium shown a ht m e  (b) no
norma basalis. 

 in ( ) rig  nor a lat ralis,
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Figure 1-7.  Type Specimen of Parapapio whitei.  Partial mandible shown in (a) right 
lateral and (b) occlusal views.   

Freedman (1957) noted that new material began to bridge the gaps between the 

three initially distinct species.  But, the fragmentary nature of the Sterkfontein sample 

was a compounding problem in delineating the Parapapio species.  Relatively few crania 

were available for study and most taxonomic classifications of the group relied heavily 

upon dental size differences that were then interpreted to be differences among the 

Parapapio species (Broom, 1940; Eisenhart, 1974; Freedman, 1957; Freedman a

Stenhouse, 1972).   

As the Parapapio material included three species ranging in size from small (e.g. 

Pp. jonesi) to large (e.g. Pp. whitei), it was possible that they represented a chronocline at 

nd 
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Sterkfo

ut differed in skull shape.   Freedman (1957) went 

on to a

able 

) 

ens in his analysis to a species.  Additionally, 

Eisenh  did 

ple 

-9).  

cteristic of Parapapio has been 

questioned.   

ntein.  However, once the smallest species, Pp. jonesi, was identified at the later 

occurring sites of Swartkrans and Kromdraai (Freedman, 1957, 1970; Freedman and 

Brain, 1972, 1977), the suggestion of a species chronocline was rejected (Brain, 1981).   

Freedman (1957) began to compare the Sterkfontein material to that of 

aforementioned Taung specimens and concluded that the two species, Pp. antiquus and 

Pp. broomi, were similar in tooth size b

rgue that the Parapapio species at Sterkfontein probably differed more in cranial 

characters than in dental features, but nevertheless, retained Broom’s (1940) species 

trichotomy. 

Eisenhart (1974) argued that the Sterkfontein specimens exhibited consider

overlap in dental dimensions and for this reason, suggested that tooth size alone was not 

a reliable indicator on which to base species assignments.  As a result, Eisenhart (1974

was able to assign only 35% of the specim

art (1974) reasoned that the three species division of the Sterkfontein material

not seem to best reflect the diversity in cranial morphology of the Parapapio/Papio sam

from the type site (Member 4). 

To add to the complexity of the taxonomic status of Parapapio, it is well-agreed 

(Eisenhart, 1974; Szalay and Delson, 1979) that the dentition of Parapapio is probably 

indistinguishable morphologically from Papio, and that the main anatomical difference 

between the genera lies in the profile of the muzzle when viewed laterally (Figure 1

However, even, this supposedly distinguishing chara
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calis and (

 

Figure 1-8.  Type Specimen of Parapapio jonesi.  Partial cranium shown in (a) left norma lateralis, (b) norma verti c) 
norma basalis.  
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In a study of the mandible and cranium of Papio hamadryas ursinus, Jones (1978) 

observed muzzle morphology that would be attributable to Parapapio if identified in in 

the fossil record in a troop with individuals exhibiting ‘typical’ Papio morphology.  

creator of the genus Parapapio (Jones, 1937)¸ Jones (1978) suggested reconsidering the 

status of the genus and the usefulness of the muzzle profile as a taxonomically dia

feature among the fossil papionins.   

Additionally, many of the characteristic features of Parapapio (such as, a straight-

line nasal profile, an elongated and well-rounded braincase and molar teeth that are 

broad with con

As the 

gnostic 

siderable bucco-lingual flare) can be found in extant species of Cercocebus, 

C. torqu

9) 

 

) 

ect 

 portion of the deposits in the Makapan 

Valley 

atus (Eisenhart, 1974).  This has led some researchers to suggest that some 

Parapapio specimens may be attributable to the genus Cercocebus (Szalay and Delson, 197

or that Parapapio may have been the ancestral stock from which the Papionini genera 

evolved (Delson, 1973; Simons, 1972).   

Many of the problems with previous classifications resulted from the lack of

good specimens on which to base these analyses.  Parapapio broomi, as Broom (1940

discussed, was based by Jones (1937) upon a type specimen represented by an imperf

cranium in which the dentition was very poorly preserved.  As a result, Broom (1940) 

redefined the dental characters of this species.  The correct identification of Pp. broomi is 

of particular importance, as it shows that some

correspond broadly in age with those of Sterkfontein (Kitching et al., 1948; 

McKee, 1995; McKee et al., 1995; Mollett, 1947).   
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Figure 1-9.  Sterkfontein Papionin Cranial Comparison.  The differences in profile 
are most marked in the nasal region as shown here in (a) extant Papio and (b) fossil 
Parapapio (adapted from Brain 1981).  Note; specimens are not to same scale.   
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  Parapapio broomi specimens began to be identified in the material at Makapansgat 

in the late 1940’s (Kitching et al., 1948; Mollett, 1947).  However, Broom and Hughes 

(1949) argued that the Makapansgat papionin were distinct from the Sterkfon

Parapapio and attributed the specimens to a new species, Pp. makapani.  Similarly, Kitching 

(1952) identified a new species, Brachygnathopithecus peppercorni, in the Makapans

cercopithecoid material.  In a later analysis, Freedman (1957) rejected the vali f the 

two species, Pp. makapani and B. peppercorni showing that the two species fit well within 

the Pp. broomi material from Member 4 of Sterkfontein, concluding that both species 

were invalid.   

Furthermore, papionin specimens recovered from Kromdraai (KA 195 and KA 

194) were attributed to the genus, Parapapio, and identified as the species, Pp. coronatus 

(Broom and Robinson, 1950) and Pp. angusticeps (Broom, 1940), respectively.  e again, 

the specimens were shown to be incorrectly classified.  Freedman (1957) described Pp. 

coronatus (Figure 1-10), as a species with ‘unknown affinities’.   Presently, the taxon 

appears to be invalid, as most specimens of the scant Pp. coronatus material display 

features consistent with the Theropithecus specimens found at Kromdraai.  Regarding 

Broom’s (1940) Pp. angusticeps species (Figure 1-11), Freedman (1957) suggested that Pp. 

angusticeps shared more features in common with the genus, Papio and therefore, assigned 

the specimens to the species, Papio angusticeps.  

Representatives of the three Parapapio species for which Sterkfontein serve as the 

type, Pp. whitei, Pp. broomi and Pp. jonesi, are known from other South African sites, such 

as Taung, Swartkrans and Bolt’s Farm (Brain, 1981; Delson, 1984).  The genus is also 

known from several East African sites (Hill et al., 1992; Kalb et al., 1982; Leak 88; 

tein 

gat 

dity o

Onc

ey, 19
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Patterson, 1968; Simons and Delson, 1978; White et al., 1994), but their relationship to 

the South African taxa is currently unknown.  Therefore, it is imperative that the 

taxonomy of this group be clearly defined in light of new evidence and this group’s 

phylogeny reconsidered. 

ay, only four species of Parapapio are recognized in the fossil cercopithecoid 

sample of South Africa.  Species, such as Pp. broomi, Pp. jonesi and Pp. whitei are 

recognized, albeit controversially, at the Sterkfontein Valley Sites and Makapansgat.  In 

contrast, the species of Pp. antiquus has only been identified in the Taung material.  The 

taxonomic scheme that I propose in this thesis derives from the observation that Pp. 

antiquus  Pp. broomi samples share more features in common than previously suggested 

(Delson, 1984; Eisenhart, 1974; Freedman, 1957).  The two species are designated as 

Pp. broomi.  My analysis supports referring all Taung 

specimens to Pp. broomi antiquus, and the Sterkfontein material to P. broomi broomi.  The 

species whitei appears to be an invalid taxon, as the type specimen, Sts 563, belongs to 

a male Pp. broomi broomi.  I contend that only three sub-species in two species of Parapapio 

exist in the South African deposits: (1) Pp. broomi broomi, (2) Pp. broomi antiquus and (3) Pp. 

jonesi.   

Study Significance 

er (1970) has acknowledged that taxonomic schemes for Plio-Pleistocene 

Cercopithecoidea in South Africa were, “unsatisfactory” and part of a “working model, 

reflecting morphological diversity, but possibly far from representing natural units”.  Due 

Tod

 and

Pp. 

Mai

sub-species of a single species, 
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(c) norm s

m sh wn i  (a) l ft no ma l erali (b) n rma ertic lis a d 1-10. Typ Spe me of Parapapio coronatus.  artial rani
a ba alis. 
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Figure   e Speci  a a t s ra b) norm r s (
norma basalis.   

1-11. Typ men of P pio ngus icep .  Partial cranium shown in (a) left norma late lis, (
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to the s using 

 

d 

 the species.  Since then, excavations 

have en e 

ber 2 

kably 

ge et al., 2003; Partridge et al., 1999).  

U emblage appears to be dominated by primates and 

carnivo

er 

ing of 

hortcomings of previously applied techniques, it was hoped that an analysis 

both discrete and non-discrete traits, such as that proposed here, would reveal new 

patterns of variation within the cercopithecoid sample of Sterkfontein not previously

recognized.  Prior taxonomic analyses (Eisenhart, 1974; Freedman, 1957; Freedman an

Stenhouse, 1972) have had little success using multivariate analyses due to the 

fragmentary nature of the assemblage itself.  Instead, they have relied upon univariate 

and bivariate measures of variation to distinguish

larged the cercopithecoid sample and have provided a few remarkably complet

specimens.  The largest portion of these complete specimens comes from the Mem

deposit of Sterkfontein which has been previously noted for its contents of a remar

preserved fauna (Clarke, 1998, 1999; Clarke and Tobias, 1995; Pickering et al., 2004a). 

A successful analysis will not only have significant implications for the 

understanding of cercopithecoid evolution in southern Africa, but also for the evolution 

of hominids within the region.  For example, a few recent analyses (Berger et al., 2002; 

McKee, 1995, 1996a, 1996b) of the Sterkfontein fauna have questioned the recent 

estimated age of Sterkfontein Member 2 (Partrid

niquely, the Member 2 faunal ass

res, almost to the exclusion of other species (Clarke, 1994; Pickering et al., 2004a) 

and in the absence of other taxa, fossil primates have been shown to be useful taxa for 

providing biostratigraphic dates among South African sites (Delson, 1984, 1988).  

Delson (1984) stated that he looks forward to, “fossils from Southern site units old

than Makapan (perhaps, Sterkfontein Member 1-3?), as well as more definite dat

the several known units.”  Thus, it is critical that the taxonomy of the fossil 
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cercopithecoids within the site of Sterkfontein be rendered as accurately as possible in 

order to

pe.   

Foley 

 

diversity during Member 4 times may then indicate a more forested habitat much in the 

agreement of present reconstructions (Avery, 2001; Bamford, 1999; Kuman and Clarke, 

2000).  However, cau

s 

idae 

ronment similar to that of the later-occurring Member 4 

deposit (Pickering et al., 2004a).   

 provide secure biostratigraphic dates using the available framework (i.e. 

Delson’s [1984] African Cercopithecoid Zones) and to provide additional means to 

understanding the evolution of hominids with which they shared the palaeolandsca

Renewed study of the fossil cercopithecoids should also lead to a fresh 

understanding of the paleoenvironment during Member 2 and 4 times.  Eeley and 

(1999) have shown that in extant primates, as species richness increases, range sizes 

decreases and primates become more specialized in terms of the number of habitats and

food types utilized.  If as the present evidence at Sterkfontein suggests, the high species 

tion should be exercised at reaching this conclusion, as the high 

levels of species at Sterkfontein appear to rather reflect ill-defined species distinction

and misconceptions concerning morphological variation.  Earlier analyses of the 

Sterkfontein paleoenvironment (Vrba, 1975; 1976; 1980) relied heavily upon the bov

as environmental indicators.  Vrba (1976) argued that the member 4 bovids indicated a 

medium density woodland with a substantial open component.  Correspondingly, Reed’s 

(1997) analysis of the overall faunal community indicated a period of open woodlands 

for Member 4.  However, Vrba (1980) argued that a faunal shift in Member 5 indicated a 

period of less bush and tree cover than the earlier Member 4 deposit.  A 

paleoenvironmental analysis of the Member 2 fauna in which the primates featured 

prominently indicated an envi
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Additionally, isotope analyses have also been successfully applied to South 

African sites, as a means of inferring diet and the paleoenvironment (Lee-Thorp et al., 

1994; Schoeninger, 1995; Sillen et al., 1995; Van Der Merwe and Thackeray, 1997).  

Some recent carbon i f the Pp. broomi 

roomi and Pp. jonesi samples propose similar, if not identical diets (Thackeray, 2004; Van 

Der Merwe et al    This fact suggests that some of the Parapapio species may have 

been co

2, 1977; 

n, 

 

 of 

d McCrossin, 1990; Benefit, 1999).   

Gene

 

.  

ividual 

Sterkfo

sotope analyses have shown that some portion o

b

., 2003).

mpeting for resources at Sterkfontein.   

Finally, three of the four to six species recognizable at Sterkfontein, Pp. broomi 

broomi, Pp. jonesi and “Pp. whitei”, serve as type specimens for species that are also 

purportedly represented at other African Plio-Pleistocene sites of importance (e.g. 

Delson, 1984; Freedman, 1957, 1960, 1961, 1965, 1970; Freedman and Brain, 197

Freedman and Stenhouse, 1972; Frost, 2001; Keyser, 2000; Keyser et al., 2000; Patterso

1968).  The correct identification and documentation of the presence or absence of these

primates at Sterkfontein could have far-reaching implications for the understanding

cercopithecoids at several other African sites and their biogeographic distribution 

(Benefit an

ric Level Descriptions 

As noted previously, this analysis focuses upon the two genera of fossil papionins

at Sterkfontein, Papio and Parapapio.  Additionally, each species is given its own unique 

chapter and as a result, some members of the same genera are discussed separately

Therefore, generic descriptions are given here prior to the discussion of ind

ntein papionin species.  These descriptions are largely based upon those 

appearing in Eisenhart (1974), Freedman (1957) and Szalay and Delson (1979). 
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Papio Erxleben, 1777 

Diagnosis:  The cranium of the genus is characterized by a secondarily elongated 

muzzle, as observed in males.  In norma lateralis, the muzzle dorsum exhibits a sharp 

anteorbital drop near glabella.  Anterior to the orbits, the muzzle gradually slopes 

downward to alveolar point.  In males, the muzzle dorsum is flattened and exhib

developed maxillary ridges.  Typically, maxillary fossae are present in both sexes.  

Morphologically, the teeth are indistinguishable from those of other Papionini species.  

Sexual dimorphism is quite marked in all subspecies of this genus.  The type species is 

Papio hamadryas papio (Desmarest, 1820).

its well-

  The genus includes both extant and extinct taxa.   

Par

ital tori 

-developed maxillary 

ridges a

and the 

s 

 

apapio  Jones, 1937 

Diagnosis:  The cranium is characterized in norma lateralis by a straight-line nasal 

profile.  In both sexes, the line from glabella to nasion is either straight or gently 

concave.  The anteorbital drop of Papio is not present in this genus.  The supraorb

are weakly developed and do not project anteriorly resembling the state observed in 

immature Papio specimens.  Neither deep maxillary fossae nor well

re observed in Parapapio.  Sexual dimorphism is usually moderate in the cranium, 

but the sex differences are in size and not morphology.  There are little sexually 

dimorphic size differences in the dentition with the exception being the canines 

sectorial P3.  Morphologically, the teeth are indistinguishable from other species of the 

Papionini.  The type species established by Jones (1937) is Parapapio broomi.  The genu

includes only extinct taxa. 

   

 



 

CHAPTER TWO  
T RIAL ETHODS 

 

Introduction 

A pilot study funded by the David C. Skomp Fellowship of Indiana University 

was conducted in 2001 focusing primarily on a sample of fossil primate specimens from 

the Type Site (Memb ) of terkfon of the udy was o determine the 

extent of the collectio n th  number d post-c nial elem nts, to assess the 

nature of the collection and to test the usefulness of a natural log (ln) method of 

differentiating the Parapapio species.  Several cranio-dental measurements of randomly 

selected Parapapio specimens were used in an attempt to determine alternative means of 

separating the groups, rather than relying exclusively upon M3 length.  Due to the 

fragmentary nature of these specimens, the analysis consequently focused upon dental 

remains.   

st 

e 

ons for 

h 

ations.     

erning in 

 

MA E S AND M

er 4  S tein.  The goal st  t

n i e  of cranial an ra e

The study considered many variables, but the one hypothesized to have the mo

potential in differentiating the species was considered to be the ln transformation of th

mandibular molars, as discussed by Gingerich (1981).  The use of log transformati

differentiating species in extant taxa had been assessed by Vitzthum (1986) whic

concluded that species were not easily diagnosed with transform

On the other hand, the transformations revealed some differential patt

the Sterkfontein material.  Results of the General Linear Model (GLM) were however

30 
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not significant (p > 0.10) when a priori judgments were made, and specimens were 

assigned to species groups.  The near significance of the test was undoubtedly due to

circularity of assigning species based up

 the 

on size, and then, using a measurement of size to 

d ansformations was viewed, the 

sam e showing no clear differential 

pattern

was 

irable in studies of fossil morphological variation (Plavcan and 

Cope, 2

erived 

 

ns 

ifferentiate the specimens.  When the dispersal of ln tr

ple approximated a normal distribution curv

ing.  Eisenhart (1974) noted the presence of similar tooth sizes in specimens 

exhibiting drastically different cranial morphology.  For this reason, the present analysis 

has abandoned the use of ln transformations in favor of a combined set of discrete and 

non-discrete traits, as discussed below. 

Study Sample 

In order to control sources of variation, the site of Sterkfontein formed the 

largest portion of the sample in this analysis; as a result, the main source of variation 

temporal which is des

001). Additionally, comparisons were made between the specimens from 

Sterkfontein and a sample of partial and/or whole specimens from other significant 

South African sites, such as Taung, Makapansgat and Swartkrans. 

This analysis included 3036 fossil cercopithecoid specimens Sterkfontein d

mainly from Members 2 and 4.  Of these, approximately 2300 specimens are held within

the fossil collections of the University of the Witwatersrand, Medical School in 

Johannesburg, South Africa (Sp and Swp material).  The provenance of these specime

was considered when deciding to include a specimen into the study, as much of the 

Sterkfontein collection was recovered from miners refuse.  A list of the dumps and their 

origination within the Sterkfontein deposit is shown in Table 2-1.  As is shown below, 
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some dumps were better provenanced than others.  Only those specimens that could be

confidently attributed to Members 2 and 4 wer

 

e included in this analysis.     

Table 2-1.  Sterkfontein Dumps and Their Associated Members. 

Dump   Member       
            

1  5    
2  5    

4  6?    

6  6?    

 
 

13  4?    

15  4    

3  5    

5  6?    

7  6    
8  4-6?, largely 5  
9  5?, largely 4  
10  4 - between type and extension 
11  5-6    
12  4    

14  4-5    

16  6?    
17  4    
18  4    
19  3-5, largely 4   
20   2       

The approximately 800 remaining cercopithecoid specimens – all purportedly 

from Member 4 – were curated at the Transvaal Museum, Pretoria, South Africa (Sts 

material).  All of the cercopithecoid specimens from the Transvaal Museum were 

included in this analysis, but as was noted by Heaton and Pickering (2005), the 

homogeneity of the Member 4 (Sts) material is questionable.   

Appendices I and II serve as catalogs for cercopithecoid fossils in the 

Witwatersrand collection and Appendices III and IV list those held in the Transvaal 
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Museum collection.  Additionally as a means for comparison, cercopithecoid specimens 

from the sites of Swartkrans, Makapansgat, Drimolen, Bolt’s Farm and Taung were 

compared to the Sterkfontein sample.  

Re Questio dence an

Methods Used in Ta ic Ana

e f ry nature an (1957) 

note  that, “the specif f some trict 

accuracy is at present not possible.”  And while the number of available specimens has 

incr lative ness of th mber of 

isola d teeth now in t ia 

has ly increased by a cimens.  T

Ster atio as provid ranium 

from Sterkfontein.   

For the remain ctio al 

element, and as far as possible, to taxon.  Each specimen was described anatomically 

with descriptions relevant to either functional morphology and/or taxonomy.  For 

isolated teeth or cranial elements lacking diagnostic morphology, specimens were 

assigned to one of four cercopithecoid molar type categories following Delson (1973).  

These groups were: (1) Cercopithecini, (2) Papionini, (3) Theropithecina and (4) 

Colobinae.  However, of significance here, members of the papionini are difficult to 

distinguish based solely upon dental remains.  Sex and species identifications here were 

conservative.  If a specimen did not possess any distinctive morphology, it was assigned 

to the broadest/most general taxonomic category which in some cases was the level of 

search ns, Evi d Methods 

xonom lyses 

Regarding th ragmenta  of the Sterkfontein sample, Freedm

d ic identity o specimens is uncertain and in this regard, s

eased, the re complete e Sterkfontein site has not.  The nu

te he collection is large (~150) while the number of complete cran

on  few spe he exception to this is Member 2 of the 

kfontein Form n which h ed the first complete male P. izodi c

der of the colle n, all specimens were identified to anatomic
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tribe.  In addition to taxonomic categorizations, both, quantitative and qualitative, data 

were collected on the cercopithecoid sample. 

antitative Da

Dental measure llec

Fitzgerald® dental caliper and a Mitutoyo taken 

are s own in Tables 2- ata  into 

a Microsoft Access XP®

specimens, except isolated teeth, using a C h, a 

Canon 18-50mm EF-S lens and a Canon 50mm Macro lens. 

Quantitative m ave been n differentiating the groups 

in this study. One such measure is the degree of molar flare computed in a specimen. 

This feature can be used to assess the var ithin the assemblage, as it is largely 

com osed of members  w

Within extant genera, Lophocebus, Cercocebu ossibly, Mandrillus exhibit greater 

degrees of flare than other Papionini (Fro  used 

to d ferentiate the Pap om other inae.  

One exception is the sub-tribe Allenopithecina (Strasser and Delson, 1987) which 

exhi its highly flaring ract

sugg ts that this may ntion of an t 

s of the 

M3 hyp

  Qu ta 

ments were co ted using the PC interface of a Hillson-

 digital caliper.  The lists of measurements 

h 2 and 2-3.  As d  were collected, they were entered directly

 database.  Digital photographs were also taken of most 

anon Digital Rebel® SLR camera using bot

easures h shown to be useful i

iability w

p  of the papionini ith some possible members of Cercocebus.  

s and, p

st, 2001). Additionally, molar flare can be

if ionini fr taxa, such as the Cercopithecini and Colob

b molars, not cha eristic of the Cercopithecini.  Frost (2001) 

es be a rete  ancestral cercopithecine trait, but adds tha

the cercopithecini can be differentiated from the papionini on the basis of the los

oconulid in the Cercopithecini. 
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Table 2-2.  Measurement Descriptions for Incisors, Canines and Premolars.  

      
  Measurement Description 

Definitions from Freedman (1957) and Frost (2001). 

Breadth Maximum bucco-lingual dimension Incisors and 

 Height Crown height from cervix to apex, measured 

Breadth Maximum bucco-lingual dimension Lower Third 

 Flange Length Distance from apex of protocone to the end 

rown height from cervix to apex, measured 
n lingual surface 

Lo
Premolar Length Maximum mesio-distal dimension 

metaconid 

on the lingual side 
 

Canines Length Maximum mesio-distal dimension 

on buccal surface 
Breadth Maximum bucco-lingual dimension Upper Premolars 
Length Maximum mesio-distal dimension 

 Intercusp Distance between paracone and protocone 
 Height Crown height from cervix to apex, measured 

on buccal surface 

Premolar Length Maximum mesio-distal dimension 

of the mesio-buccal flange 
 Height C

o
Breadth Maximum bucco-lingual dimension wer Fourth 

 Intercusp Distance between protoconid and 

 Notch Height Height of notch above the cervix, measured 

  Height Crown height from cervix to protoconid,
measured on the lingual side 
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Table 2-3.  Measurement Descriptions for Molars.  Definitions from Freedman 
(1957) and Frost (2001). 

  Measurement Description 
Molars Mesial Breadth Maximum bucco-lingual dimension across 

the mesial loph(id) 
 Mesial Notch 

Breadth 
Maximum bucco-lingual dimension across 
the mesial loph(id), meas

 Distal Breadth Maximum bucco-lingual dimension across 
the distal loph(id) 

 Distal Notch 
Breadth 

Maximum bucco-lingual dimension across 
the distal loph(id), measured at the height of 
the buccal notch (uppers) or the lingual 
notch (lowers) 

 Hypoconulid 
Breadth1

Bucco-lingual dimension across the middle 
of the hypoconulid 

 Length Maximum mesio-distal dimension 
 Mesial Intercusp Dimension of the paracone to protocone on 

on uppers, or hypoconid and entoconid on 

lowers 

on uppers or the 
lingual notch on lowers 

ured at the height 
of the buccal notch (uppers) or the lingual 
notch (lowers) 

uppers, or protoconid and metaconid on 
lowers 

 Distal Intercusp Dimension of the metacone and hypocone 

lowers 

 Buccal Intercusp Dimension of paracone and metacone on 
uppers, or protoconid and hypoconid on 

 Lingual Dimension of paracone and hypocone on 
Intercusp uppers, or metaconid and entoconid on 

lowers 

 Notch Height Height of the buccal notch 

  Height Crown height above the cervix to paracone 
on uppers, or apex to metaconid on lowers 

1  Freedman (1957) noted that hypoconulid breadth is an unreliable measurement.   

As Eisenhart (1974) suggests, tooth size alone appears to be a less reliable 

indicator of phylogenetic affinities within Parapapio than has previously been proposed 

(Broom, 1940; Freedman, 1957; 1960; 1961; 1965; Freedman and Stenhouse, 1972).  
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With regard to the Sterkfontein primates, Eisenhart (1974) has suggested that some of 

the differences in dental morphology may be species specific, but suggests that the size 

of the Sterkfontein collection and the duration of accumulation, may also account for 

much of its variability.  Some recent analyses (Frost et al., 2003; Singleton, 2002) of 

papionin cranial morphology have successfully utilized geometric morphometric (GM) 

techniques.  Geometric morphometric techniques were attempted, but ultimately, not 

performed on the Sterkfontein sample, as a result of the fragmentary nature of the 

cercopithecoids.  Many of the cranial landmarks were not present on all specimens, and 

these three-dimensional techniques are difficult to apply in cases where specimens may 

be missing multiple data points (Bookstein, 1991; Marcus, 1993).  Therefore, standard 

two-dimensional measures were favored.   

Recently, Fleagle and McGraw (2002) have shown several cranio-dental and post-

cranial measurements which have proven useful in differentiating the Papionini into 

distinct phylogenetic groups.  These measurements and indices have been included in 

this analysis, as phylogenetic studies of this sort have not been attempted on the 

Sterkfontein cercopithecoid sample.  All indices, descriptive statistics and tests of 

variance will be calculated using SPSS version 13.0 (SPSS Inc., Chicago, Illinois).   

Qualitative Data 

In order to determine the relative age of the papionins, individuals were scored 

based upon the degree of wear observed in the molars or premolars.  As a result, each 

individual tooth will receive a wear score (WS) following the procedure outlined in detail 

by Delson (1973).  The wear scoring method is based upon the degree of dentine 

exposure across a loph(id) (Table 2-4).  For premolars, the calculation of the WS is a 
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simple s 

h) 

recognized by Delson (1973).   Shape represents dentine exposure. 

r 1

oph(id)) 5
Wide Flask (across loph(id)) 7
Ova loph(id)) 8

estimation of the degree of wear across the occlusal surface whereas molar

require evaluation of wear across both lobes.  The result is a range of WS’s from 0 (fres

to 8 (heavily worn) for premolars and 0 (fresh) to 16 (heavily worn) for permanent and 

deciduous molars (Table 2-5). 

Table 2-4.  Posterior Dentition Wear Morphology.  Seven forms of wear scoring, as 

Wear Morphology Score Shape

Point wea
Fresh, unworn 0

Circular (exposure of dentine) 2
Asymmetrical 3
Narrow Flask (across l

l (across  

Delson (1973) also used a wear g  order to assess the potential 

differences in length and/or width, as a  However, the letter grading 

system was not used here; but rather, the WS’s were based solely upon numerical 

designations.  A gr tion  progression of wear in both a 

molar and premolar are shown in Figure

Table 2-5.  Poste  Wear As noted below, the range of possible 
wear scores for pr om 0 ( heavily worn) while molars vary from 
0 (fresh) to 16 (heavily worn).  Table modified after Delson (1973). 

P3-P4
A 0 0
B 1-2 1-5

6-9
D 6-7 10-13

rading system in

result of wear. 

aphic representa of the potential

 2-1.    

rior Dentition
emolars vary fr

 Grading.  
fresh) to 8 (

Wear Grade dM1-M3

C 3-5

E 8 14-16
F Margin or notch breakdown, ovals in contact
X Wear not given or noted  
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Figure 2-1.  Posterior Dentition Wear in the Papionini.  Shown below is the typic

exposure.  Wear scores and grades are given for each example.  (Adapted from Delson 
1973: Figure 25).   

 

al 
progression of wear in a left M1-2 and a left P4.  Darkened areas represent dentine 
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Also as newly discovered and remarkably complete specimens have been 

recovered from Sterkfontein in recent years (Clarke, 1998; Pickering et al., 2004a), this 

analysi -

 at 

 it 

along with quantitative measures to evaluate the morphological differences among 

s will include an analysis of discrete traits to accompany the dental data (Table 2

6).  Previous analyses (Eisenhart, 1974; Freedman, 1957; Jones, 1937) have found 

differences in muzzle profile to be significantly different among the papionin genera

Sterkfontein.  The diagnostic features assessed here relate to muzzle morphology, as

allows comparisons between complete crania and fragmentary muzzle remains in the 

South African sample. 

Table 2-6.  Discrete Trait and State List.  The following characters were assessed 

specimens with similar tooth sizes.   

Character Discrete State 
Steep 
Slightly Concave 

Well-developed 

Anteorbital Profile 

Straight-line 
Maxillary Fossa 

Moderately Developed 
Lightly Developed 
Absent 
Well-developed Maxillary

Moderately Developed 

Absent 
Lightly Developed 

 Ridge 

Horse-shoe 
Elongated Horse-shoe 

Palatal Shape 

Parallel toothrows 
Perpendicular to Rostrum Zygomatic 

Orientation Antero-laterally fleeting 

 

Methods Used in Biostratigraphic Analyses 

Any taxonomic revision of the Sterkfontein cercopithecoids must be 

accompanied by a re-evaluation of their place among other Gauteng and non-Gauteng 
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sites.  Therefore, some paleontological specific calculations, such as Correspondence 

Analyses (CA), Unitary Associations (UA), Spindle Diagrams and Biostratigraphy Graphs 

were completed using the software program PAST, Paleontological Statistics (Hammer et 

al., 2001).  In most cases, presence/absence data for species were recorded for the major 

sites in South Africa.   An intensive review of paleontological statistics and the use of 

PAST is provided by Hammer and Harper (2005).  The paleontological data were used to 

determine the usefulness of the fossil cercopithecoids, as biostratigraphic indicators, in 

southern Africa.  The more “objective” methods of quantitative biostratigraphy 

(Armstrong, 1999; Cubitt and Reyment, 1982; Sadler, 2004; Tipper, 1988) were favored 

here with the hope of minimizing stratigraphic contradictions and maximizing 

correlations between taxa.   

Once taxa were identified, the UA method (Guex, 1991) was conducted in order 

to provide a biostratigraphic zonation for the South African cercopithecoids.   UA’s are 

based on taxa associations rather than events and are a conservative means for 

biostratigraphic computations (Hammer and Harper, 2005).  During the analysis, the 

sites and/or localities were divided into their smallest categories, typically Members.  

Once numerical ranges were computed, the sites and species were correlated using the 

ulate a ed taxa which placed it uniquely into a Unitary 

ociat  oted.  However, when a locality lacked differentiating 

, p d be given.   

ere also analyzed for patterns of superposition.  The 

l w  sequences which might exist between the 

o ie  species are always found above or below other taxa).  

calc
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T , as older as or younger than 

others.

 cercopithecoids, has 

 of 

assessing taxa groupings is Correspondence Analysis (Hammer and Harper, 2005).  

Currently, Correspondence analysis (CA) is the most popular method for assessing 

groupings and geographic trends (Greenacre, 1984; Jongman et al., 1995; Legendre and 

L dre, 1

(PCA).  However, CA attempts to position both samples and taxa in the same space 

while maint er, 2005).  

T efore, e CA.  

A  was c pared to 

t oss re e discussed 

separately in  

Researc

Befo ith a set 

of research hypotheses, as shown in Table 

in Chapters Six and Seven, and the discussion of the Biostratigraphic analyses are 

presented in

his allows a relative comparison and grouping of sites

     

Previously, seriation of the South African taxa, including

been attempted (McKee, 1995; McKee et al., 1995), but a more modern method

egen 998).  Correspondence analyses are similar to Principal Components Analysis 

aining the correspondence between the two (Hammer and Harp

her sites with similar taxonomic compositions should group together in th

 CA onducted here to provide a more refined grouping of sites, as com

he gr sults of the UA.  The results of these biostratigraphic analyses ar

 Chapter Eight.    

h Questions 

re the collection of any data, as outlined above, this analysis began w

2-7.  Results of the hypotheses are discussed 

 Chapter Eight.   
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 Discussed Within: Research Hypothesis
Parapapi whit is a lid ao ei va n s  t . Chapter Seven d di tinct axon
Parapapi broo  and Parapo mi  a jo e en e  s ie Chapter Six pio nesi r pres t th same pec s. 
Tau a i n  i fo n o  ( ro

P
Chapter Six ng p pion ns (Pp. anti

apio sp.). 
quus a d P. zodi) are similar to the Sterk ntei papi nins Pp. b omi and 

Parapapi broo  exh bits ao mi i  distall du  M Chapter Six y re ced 3. 
Ster nt pa i a have P4/M ati m to at a Chapter Six 
A c ti . Chapter Seven 

kfo ein pion n tax 1 r os si ilar  th of P pio. 
ollec on bias exists in the older (pre-1966) material   

Table 2-7.  Research Hypotheses.   
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Site Abbreviations and Location of Curation 

The set of abbreviations used to indicate the site and the location of curation for 

the specimens consulted in this an 8. 

  Table 2-8.  S ric  Site ation catio uration. 

  Site and Location f Cura

alysis are given in Table 2-

outh Af an Abbrevi s and Lo ns of C

 o tion 
BF Bolt’s Farm, D artme tomy ty of

Witwatersrand ohann
ep nt of Ana , Universi  the 
, J esburg 

KA Kromdraai A, Department of Palaeontology, Transvaal Museum, 
Pretoria  

MP Makapansgat, D partm tom ty o
Witwatersrand ohann

SAM Taung, Natural History Collection – Palaeontology, South African 
Museum, Cape Town 

SB Schurweberg, Department of Palaeontology, Transvaal Museum, 
Pretoria 

SK Swartkrans, Department of Palaeontology, Transvaal Museum, Pretoria

SP Sterkfontein (Pre-1966), Department of Anatomy, University of the 
Witwatersrand, Johannesburg 

STS Sterkfontein (Pre-1966), Department of Palaeontology, Transvaal 
Museum, Pretoria 

SWP  Sterkfontein (Post-1966), Department f Anatomy, University of the 
Witwatersrand, Johannesburg 

T Taung, Depart ent of natomy, Uni sity of the W nd, 
Johannesburg and Department of Palaeontology, Transvaal Museum, 
Pretoria 

TP Taung, Depart ent of natomy, Uni sity of the W nd, 
Johannesburg 

ZA Extant Baboon Sample, Hunterian Museum, Department of Anatomy, 
University of t  Witw rsrand, Joha esburg 

e ent of Ana y, Universi f the 
, J esburg 

 o

m  A ver itwatersra

m  A ver itwatersra

he ate nn

 



 

CHAPTER THREE  
PARAPAPIO BROOMI 

 

Parapapio broomi (Jones 1937) 

(= or including Parapapio broomi (Broom, 1940; Broom and Jensen, 1946; Cooke, 

1952; D

, 

ithecus peppercorni (Kitching, 1952). 

   

Intro

broomi 

art, 1949; Eisenhart, 1974; Freedman, 1957; Jones, 1937; Kitching et al., 1948; 

Mollett, 1947).  Parapapio broomi (small) (Eisenhart, 1974).  Parapapio whitei (Broom, 1940

1948; Broom and Jensen, 1946; Broom and Robinson, 1950; Eisenhart, 1974; Freedman, 

1957, 1965; Freedman and Stenhouse, 1972; Hopwood and Hollyfield, 1954).  

Brachygnathop

Holotype:  Sts 564, an edentulous and highly fragmented female cranium.

Repository of Type Specimen:  Department of Palaeontology, Transvaal 

Museum, Pretoria, South Africa. 

Type Site:  Sterkfontein, Gauteng, South Africa.  

Referred Material:  Sixty-five specimens from Members 2 and 4.  See Table 3-1 

for list of specimens. 

duction 

Of the species-identifiable papionin specimens from Members 2 and 4 of the 

Sterkfontein deposit, Pp. broomi remains the most common papionin. Parapapio 

comprises approximately 39.4% of the papionin sample compared to the 32.7% and 

27.9% of P. izodi and Pp. jonesi, respectively.   
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Table 3-1.  Specimens Attributed to Parapapio broomi. 

Sex 
 Female Male Indet. 

  Sts 255 Sts 253 St 2119 
  Sts 259 Sts 260 Sts 250 
  Sts 363 Sts 323 Sts 264 
  Sts 388 a Sts 534 Sts 273 
  Sts 388 b Sts 563 Sts 296 
  Sts 397 Swp 246 Sts 358 
  Sts 562 Swp 1459 Sts 383 
  Swp 389 Swp 1728 Sts 383 a 
  Swp 476 Swp 1879 Sts 385 a 
  Swp 1377 Swp 1884 Sts 432 
  Swp 1460 Swp 2102 Sts 530 
  Swp 1736 a   Sts 544 
      Sts 2117 
      Sts 4208 
      Swp Un1 
      Swp 5 
      Swp 14 
      Swp 19 
      Swp 30 
      Swp 87 
      Swp 261 
      Swp 279 
      Swp 315 
      Swp 324 
      Swp 1023 
      Swp 1230 
      Swp 1772 
      Swp 1775 
      Swp 1797 
      Swp 1874 
      Swp 2223 
      Swp 2850 
      Swp 2882 
      Swp 2887 
      Swp 2915 
      Swp 2919 
      Swp 2929 
      Swp 2937 
      Swp 2939 
      Swp 2940 
      Swp 2945 
      Swp 2946 

Specimen 
Number 

      Swp 2951 
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The taxonomic identity of the Pp. broomi specimens is based upon several 

fragmentary specimens; therefore, it will be useful to draw comparisons between the 

Sterkfontein sample and an exceptional representative of the ‘classic’ Pp. broomi 

morphology, Bolt’s Farm 43 (Figure 3-1).  It should be noted that while BF 43 displays 

much of the ‘typical’ Pp. broomi morphology, it is more robustly built than the much 

earlier occurring Sterkfontein sample, most specifically in the facial region near the 

supraorbital tori.   

Sts 533/534 remains the most complete male of this species identified to date.  

Eisenhart (1974) suggested that Sts 533, a mandible, possibly belonged with Sts 534, a 

partial cranium, and assigned the specimens to Pp. broomi.  This taxonomic identification 

is in disagreement with an earlier analysis (Freedman 1957), but one which this analysis 

supports.   

Sts 534 is a partial cranium preserving most of the muzzle on both sides, 

The premaxillae and the zygomatic arches are missing and/or highly damaged.  The 

i 

e the lack of sexual dimorphism in each species.  In this analysis, it was 

discovered that sexual dimorphism was marked in the species Pp. broomi.  This 

dimorp tures of 

posterior to the canine eminence, and the right half of the neurocranium (Figure 3-2).  

palate of Sts 534 is fairly intact, but lacks the anterior dentition.  Luckily, other Pp. broom

specimens preserve anatomical regions missing for Sts 533/534, and together, provide a 

relatively complete view of the Sterkfontein Pp. broomi anatomy.   

As initially proposed, a distinguishing characteristic of the genus Parapapio was 

considered to b

hism is most readily observed in slight differences in the rostrum and fea

the anteorbital region.  Contrary to previous analyses (Eisenhart 1974; Freedman 1957), 
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s Farm.  However, BF 43 is slightly 

 

Figure 3-1.  Bolt’s Farm 43.  A ic ar io broom m the S f n ey site of Bolt’
l and is comparatively more robustly built.   

i fro terk ontei  Vall

 

‘typ al’ P apap
later occurring than the Sterkfontein materia
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Figure 3-2. Sts 534 – Male Parapapio broomi.  The most complete Parapapio broomi 
partial cranium from Sterkfontein associated with a mandible, Sts 533 (not shown). 

 
males of Pp. broomi display a secondarily-elongated muzzle similar to modern baboons, 

but developed to a much lesser degree (Figure 3-3).  On the other hand, females display 

muzzles which appear to be size-proportionate to their cranial size.  The specific details 

of anatomical similarities and differences between the sexes will be described in greater 

detail below.   

Description 

Much of the anatomy of the papionins and its description centers upon 

differences in craniological form, as morphologically the teeth of Papio and Parapapio are 
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relatively indistinguishable.  As an example, the shape of the muzzle dorsum, when 

viewed laterally, is a useful means to distinguish among papionin species at Sterkf

Eisenhart (1974) had difficulties with this feature, as at the time of his analysis, no 

specimens preserved this anatomical region.  Since his analysis, a few less-fragmentary 

specimens have been recovered from the Sil

ontein.  

berberg Grotto (Dump 20) and Member 2 

excavat

e 

s.  

 

annot be visualized in the male 

Sterkfo

post-

ions.  In this sample, specimens of Pp. broomi show a greater degree of variability 

in the anteorbital region than was previously accepted.   

Cranium 

Frontal 

Both, males and females, exhibit very little development of supraorbital tori 

which contrasts greatly with the tori of Papio specimens at Sterkfontein.  But, weakly-

developed tori are indicative of the genus Parapapio, not just Pp. broomi, and cannot b

used singly as a feature to distinguish among papionins at the site.  The tori are 

consistently weakly developed in both sexes in both their medial and lateral dimension

The result is a rather flat appearing anterior frontal.   

In both Pp. broomi sexes, such as Sts 534 (male) and Sts 564 (female), an 

ophryonic groove does not appear to be present, but in most specimens, the region is 

damaged.  Well-developed temporal lines can be observed emerging from the lateral

margins of the supraorbital tori.  Temporal lines c

ntein specimens, as few preserve this region.  However, in the female, Sts 564, the 

temporal line is well-developed as it leaves the lateral edge of the supraorbital tori and 

travels medially toward the sagittal suture.  Just posterior to the point of greatest 

orbital constriction, the temporal line begins to weaken until it finally fades into the 
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of the Parapapio broomi sexes: (a) Swp 1728 – a male and (b) Sts 564 – a female.   
Figure 3-3.  Male and Female Parapapio broomi.  Shown above are representatives 
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cranial surface near the coronal suture.  The temporal lines cannot be traced posterior to 

this suture.  The male Pp. broomi from Bolt’s Farm, BF 43, exhibits temporal line

morphology indistinguishable from that of Sts 564; therefore, suggesting that had male 

morphology been observable among the Sterkfontein sample, it would not have differed 

greatly from that of the observed females.   

Post-orbital constriction approximates the degree observed in female ex pio 

specimens.  The narrowest portion of the cranium is slightly posterior to the ex

surface of the greater wing of the sphenoid.   

Rostrum 

At first glance, Sts 534, a Pp. broomi male, appears to possess a straight-lin ile 

from glabella to rhinion.  But, this was discovered to be an expression of the fragmentary 

nature of this specimen, not a reflection of its ‘true’ anatomy.  A straight-line na

profile appears to be present in other Pp. broomi males, such as Swp 1731, but again, they 

are usually the result of fragmentation – Swp 1731 is missing the supraorbital reg

completely.  When specimens preserving this region in its entirety are consulted,

sexes appear to possess a slight anteorbital drop, not a straight-line nasal profile.

broomi anteorbital drop is neither as dramatic as that observed in the P. izodi spec  of 

Sterkfontein, nor as that among extant Papio, but rather, somewhere between the

species and that of Pp. jonesi from Sterkfontein.   

The anteorbital drop in Swp 1728, a male, and Sts 564, a female, is presented as a 

slightly concave region between glabella and rhinion.  The steepest portion of this drop 

is found between glabella and nasion.  The slightly concave anteorbital region is 

consistently found throughout the range of Pp. broomi at Sterkfontein – Member 2 (Swp 

 

tant Pa

ternal 

e prof

sal 

ion 

 both 

  The Pp. 

imens

se 
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1728) and Member 4 (Sts 564) – and is shown to persist in Pp. broomi specimens from 

much later occurring sites, such as Bolt’s Farm (BF 43).   

 

wn to exist in the Pp. 

broomi s htly 

 

rety, but a 

an be derived from a composite of female and male specimens preserving 

portion

f the much larger and dimorphic canine of the 

In the region of the anteorbital drop, glabella typically protrudes only slightly 

from the weakly developed supraorbital tori.  The remainder of this region is typically 

‘papionin’.  The inter-orbital distance in Pp. broomi is narrow and is accompanied by 

somewhat circular orbits.   

   A distinctive feature of Pp. broomi is that the nasal bones are slightly raised

above the muzzle dorsum in comparison to the remainder of the rostrum.  From the 

nasal bones, the rostrum angles inferio-laterally until its junction with the maxillary 

ridges.  Contrary to previous analyses, maxillary ridges are sho

pecimens from Sterkfontein.  The ridges are present in both sexes and are lig

developed in all observed specimens (Figure 3-4).  Typically, maxillary ridges are larger 

and more developed in males (Swp 1731), as opposed to females (Sts 564), but in neither 

sex do the ridges approach the size of that observed in extant male Papio specimens.

Unfortunately, no specimens preserve the maxillary ridges in their enti

clear picture c

s of the anatomy.  In Sts 564, a female, the ridges arise posteriorly from the 

zygomatic, near the inferio-lateral margin of the orbit which appears to be typical of the 

species.  The maxillary ridges continue to travel anteriorly until they fade into the canine 

eminence, as can be seen in Swp 1731, a fragmentary male Pp. broomi specimen.  In Swp 

1731, the maxillary ridges appear to flair, as they approach the canine eminence.  In 

females, this phenomenon cannot be verified, as no specimens preserve this region, and 

the anterior flaring may be the result o
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Fig  3-4.  M l i  p gy of a ry e  er  lo i, 
shown in (a) norma verticalis and (b) norma lateralis vie f   a he (c) norma a U  

Parapapio broomi.  M xilla  ridg s are mod ately deve ped in Pp. broom as 
ws o Swp 1731 nd t later lis view of Swp n 1. 

 

axil ary R dge Mor holoure
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males.  Therefore, maxillary ridge flaring near the canine eminence may not be a species 

specific trait.  

the maxillary ridges – Swp 1731, a male and Sts 564, a female.  This is contradictory to 

Freedman’s (1957) conclusion that the maxillary fossae may be completely absent in 

females while in males the fossae may be present in varying degrees, or may altogether be 

absent.  It should be noted that in Pp. broomi, the fossae are more the result of the 

presence of well-developed maxillary ridges, rather than a distinct depression in the 

maxillary bone (e.g. like that observed in Papio).  The result is maxillary fossae that are 

slightly concave when viewed in bucco-lingual cross-section. 

Consequently, the product is a rostrum that in cross-section appears to be a 

pyramid sitting atop a slightly bi-concave hourglass.  The widest points of the muzzle are 

to be found both at the maxillary ridges and at the buccal surface of the palatal alveolus.  

This feature appears to be consistent across males and females at Sterkfontein, and 

rostral shape is a feature that can be used to diagnose the papionin species at 

Sterkfontein. 

The state of the premaxillae of Pp. broomi cannot be determined, as the anterior 

muzzle of most specimens attributed to this species is heavily damaged.  The specimen, 

Sts 254a, previously used by Freedman (1957) to describe this anatomical region is in this 

analysis attributed to the species P. izodi.  The damaged outline of the nasal aperture of 

Swp 1731, a male Pp. broomi, approximates an ellipse, but is possibly slightly wider at is 

posterior margin.  The ‘true’ nature of this anatomical structure must await the recovery 

of more complete Pp. broomi crania.    

Additionally, both sexes exhibit lightly developed maxillary fossae just inferior to 
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Palate 

When viewed from norma basalis, the differences in the male and female muzzle

become apparent (Figure 3-5).  In Swp 1884, a male Pp. broomi specimen, the palate

 

 

appear ts 

 

rior dentition.  It 

should , 

fferences, or reflections of a fragmentary sample.     

or palatine foramina appear to be rather large for 

a specim

 

a and observations are tentative.  

s to be elongated anteriorly when compared to that of the female specimen, S

385a.  Female Pp. broomi specimens appear to be roughly horse-shoe shaped displaying a

slightly convex curve in each palatal half.  The female palate, Sts 385a, appears to be 

rather broad in comparison to the palate of the male, Swp 1884.  This is mainly the result 

of sexually dimorphic size differences among Pp. broomi and the secondarily elongated 

male muzzle.  The male muzzle, Swp 1884, exhibits maxillary toothrows that are 

noticeably more parallel than that of female specimens from Sterkfontein.  This 

observation may possibly result from the much larger canines of male, e.g. Swp 246, 

resulting in a palate that is as wide at the canine, as it is at the poste

 be noted that male specimens do show some convexity in their palatal dentition

but with the elongation of their muzzles, much of the convexity has been lost.  The 

recovery of more complete specimens from Sterkfontein will reveal whether these are 

‘true’ male-female di

In the male, Sts 253, the posteri

en of this size, and unfortunately, no females preserve this region intact.  As a 

result, the range of size variation in the foramina is currently not known, and it is 

questionable, as to whether Sts 253 is typical for the species.  Additionally, the palatine

foramina do not appear to be protected by a lingula, but Sts 253 is slightly damaged in 

this are

The palatal dentition is papionin in form and provides little aid in differentiating  
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Figure
broomi specimen exhibits an elongated horse-shoe shaped palate while the female (b) Sts 

 3-5.  Palatal Morphology of Parapapio broomi.  (a) Swp 1884, a male Pp. 

385 exhibits a horse-shoe shaped palate which is rounded throughout the arch.   
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between the species at Sterkfontein.  As discussed previously in brief, the exception to 

this rule is the posterior dentition – a size discrepancy between premolars and molars.  

We will return to a discussion of this observation in Chapter Six of this analysis.    

Most notably, the canine of Pp. broomi was found to be significantly sexually 

dimorphic (Figure 3-6).  In females, Swp 389 and Swp 324, the canine approximates in 

size, th

 

as 

 male canine was larger than any 

other p  is 

ne, and is comparable in size to that of other males at the site, Swp 1884 and Swp 

Un 1.  ut 

 

to originate 

g this region, Swp 389, the root origin appears to be nearer to the mesial loph 

of M3. 

The size of the zygomatic arch was previously unknown in earlier analyses, as this 

e breadth and length, of the third premolar.  In contrast, the canine of male Pp. 

broomi specimens is approximately twice as large in these dimensions, as seen in Swp 246

and the alveolus of Swp Un 1.  Canine height comparison cannot be made at this time, 

no Pp. broomi females provide an intact canine.  Observations of male Pp. broomi 

specimens, such as Swp 246 and Sts 260, show that the

apionin at Sterkfontein.  The canine is not as large as that of extant Papio, but

significantly large for a papionin of this sample’s age (pre-2.0 Ma). 

In Swp 246, a large canine diastema is observed between the lateral incisor and 

the cani

The diastema in females, Swp 324 and Swp 389, is only proportionally smaller, b

still easily visible.    

Mid-Face and Zygomatic Arch 

The root of the zygomatic and its origin appears to vary with both, age and sex. 

In Pp. broomi males, Sts 534 and Swp 1879, the root of the zygomatic appears 

near the distal loph of M2 and the mesial loph of M3, respectively.  In the only female 

preservin
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broomi exhibits the typical sexually dimorphic canine in (a) norma lateralis and (b) occlusa

 

region was heavily fragmented in most specimens.  But, new evidence suggests that the 

zygomatic arches in both, male and female, Pp. broomi’s, were well-developed.    

Morphology in the male and female arches are slightly different; the male zygomatic 

being only slightly larger, as a result of their secondarily elongate muzzle.  In Swp 389, a 

Figure 3-6.  Male Canine Morphology of Parapapio broomi.  Swp 246, a male Pp. 
l 

views.   

female, the zygomatic arch can be seen to 

The zygomatic arch in females, such as Sts 564, moves from the zygomatic bone 

to the temporal along roughly the same horizontal plane while in males, as observed in 

Swp 1728, the zygomatic can be seen to move acutely superior as it nears the temporal 

maintain a uniform thickness throughout its 

extent.  The arch in the male, Swp 1728, is again similar, but much more difficult to 

observe due to adhering breccia.  In Sts 534, a male, and Swp 389, a female, the large 

post-glenoid processes typical of this species can be observed.   
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bone.  At the posterior termination of the zygomatic arch, a small crest is formed which 

then becomes a slight nuchal crest in males (e.g. Sts 534).  In females, the nature of this 

crest is do 

ior 

ly 

 

e distance between the orbits is typical of the other papionins.  The inter-

orbital 

htly 

y 

ior margin of the 

orbit.  T

s 

 unknown, as no specimens preserve this region intact.  The temporal fossae 

not appear large in specimens preserving this region.   

Orbit 

In observable specimens, the orbits appear sub-circular with the most infer

portion being located near the zygomatico-maxillary suture.  The eyes appear relative

large in respect to the face in the females, such as Sts 564, while in males (e.g. Sts 534)

the expanded rostrum causes the orbits to appear smaller.  But in absolute terms, the 

orbits in males and females are roughly equal in size.   

Th

distance is relatively small in respect to the remainder of the cranium.  The 

distance is at its narrowest near the fronto-nasal suture.  The orbital region is very lig

built.   

The genus is distinctive in its supraorbital region when compared to the other 

genus, Papio, found at Sterkfontein.  Swp 389, a large female Pp. broomi, displays a lightl

built supraorbital region, and the tori are continuous across the super

he most anterior projecting region of the orbit is near glabella.  Unfortunately, 

no males at Sterkfontein are complete enough in this region to make further 

comparisons, but Swp 389 is strikingly similar to BF 43, a male Pp. broomi, from Bolt’

Farm.   
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Calvaria and Temporal 

Posterior to the gracile tori, the cranium begins to rise until the approximate 

osterior region of the cranium appears to be well-rounded, but overall, the cranium 

a 

nium than males (e.g. Sts 534) which appear to have more 

dolicho  

appears to be its thickest near inion and weaken as it stretches anteriorly toward the 

external acoustic meatus.  The presence and state of a nuchal crest in females cannot be 

verified, as no females preserve this cranial region intact.  The nuchal plane in Sts 564, a 

female, is more rounded and less inclined from the horizontal plane than in the Pp. broomi 

males.  For example, a Pp. broomi male, Sts 534, exhibits a nuchal plane that is more sub-

circular and inclined significantly from the horizontal plane.  Inion is very weakly 

developed in the specimens that preserve the region.   

Very few specimens preserve an undamaged temporal bone.  The post-glenoid 

process of the temporal bone exhibits a wide breadth and appears high in both males 

(e.g. Sts 534) and females (e.g. Swp 389).  As previously mentioned, the posterior root of 

the zygomatic appears to be heavily built in both sexes.   

Mandible 

A few complete specimens of Pp. broomi exist, and a description of mandibular 

morphology, as observed in both sexes, is now possible.  In previous analyses, Sts 533, a 

point of bregma upon which the calvarium begins to steadily curve inferiorly.  The 

p

appears to tend toward dolichocephaly.  Females of Pp. broomi, such as Sts 564, exhibit 

more globular neurocra

cephalic crania.  Nonetheless, the crania of both sexes are not as rounded as that

observed in the females of extant Papio.   

Posteriorly, the male, Sts 534, exhibits a lightly developed nuchal crest.  The crest 
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mandible associated with Sts 534, was used for mandibular description.  But, Sts 533 was 

badly damaged, and more complete specimens are now available.   

Males and females of Pp. broomi are distinct in a few features.  For example, 

females, such as Sts 363 and Sts 562, display a mandibular symphysis that is 

comparatively long ending distally near the distal aspect of M1.  This can be observed in 

both, lateral and occlusal, views (Figure 3-7).  Females also display rather shallow 

mandibular corpora.  In contrast, the symphysis of the male, Sts 563, is steeper and 

appears to end near the middle of the sectorial P3.  This can only be estimated in the 

current specimen, as the posterior aspect of the symphysis is obscured by breccia.  Males 

also exhibit mandibular corpora that are comparatively deeper than females of this 

species.   

On the anterior surface of the mandible in both sexes, converging lines can be 

region than the females.  On the posterior surface of the symphysis, the symphyseal 

 

, 

  This is 

sting considering that both males and females exhibit distinct, but lightly built 

max  

ss-

visualized.  The male mandibles appear to be more robustly built in the symphyseal 

foramen can be observed in several female specimens, Swp 1736 and Sts 363, but no

males preserve this region.  A short incisal shelf can be observed in Sts 363, a female

extending posteriorly from the incisors to near the distal P3 level.      

Mandibular fossae are not present in male or female Pp. broomi specimens.

intere

illary fossae.  Rather, the lateral surface of the corpus appears slightly convex in

cross-section compared to extant and fossil Papio which display a more concave cro

section resulting from the presence of mandibular fossae.  Sts 563, a male Pp. broomi, 
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563 – a m
Figure 3-7.  Mandibular Morphology of Parapapio broomi.  Shown above are (a) Sts 

ale Pp. broomi and (b) Sts 562 – a female Pp. broomi.  Note, the male, Sts 563, 
was the Type Specimen for the now redundant species, Pp. whitei.   

 

lay v-

possesses multiple mental foramina while in the females, only a single foramen can be 

observed.     

In occlusal view, Sts 323 and Sts 363, a male and female, respectively, disp

shaped mandibular corpora (Figure 3-8).  No specimens in the male sample display 

bilaterally undamaged corpora.  Therefore, female mandibular morphology is considered 
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Figure 3-8.  Additional Parapapio broomi Mandibular Comparisons.  Above are 
t omi, Sts 36 and t ale, Sts show (a and orma lis 
and (b and d)occlusal views, respectively.   
 

to be typical for the species.  While the corpora, as a whole, appear to be v-shaped, the 

posterior dentition appears to be nearly parallel.  In lateral view, the mandibular corpus 

in the male, Sts 563, and th male  562, ap to be est at evel  

mesial loph of M2.  From this point posteriorly, orpus ves sm hly to

g

63 and Sts 363 lay  intact g l regio In the ecim he 

gonial angle is greater than ninety degrees and is derived from a smooth curve arising 

from the inferior margin of the mandibular cor ddit ly, the endin us of 

P pears to be me ly fle along its terior in, as  be seen in the 

he female Pp. bro 3, he m  363, n in  c) n  latera

e fe , Sts pear deep  the l of the

the c  cur oot ward 

onion. 

Sts 5  disp fairly onia ns.  se sp ens, t

pus.  A ional  asc g ram

p. broomi ap dial xed  pos marg  can
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male, Sts 563, and female, Sts 562, specimens.  Only Sts 562 and Sts 563 preserve 

coronoid and condyloid processes.  The region i ghtly d ged in th spe s, 

but the sigmoid notch appears shallow in both sexes.   

  

rms of dentitio is among the largest species at Sterkfontein.  

Unfortunately, all three papionin species at Ster ein, Pp. broomi, P nesi an izodi 

exhibit a great deal of overlap in most dimensions.  The only exception is the canines of 

P ear to he m dimorph d lar f the kfon

sample.  The differences between the male and e den aract s not icant, 

b izable.

, Pp. bro  appears to be very similar in h, ov crani

morphology and dentition, to the P pio spec t Taun p. antiquus.  Previously, the 

reduction of the distal loph of the M Pp. antiq was used

o pio species, most specifically from Pp. broomi ( hart, ; Free , 

1 duced  wer served i Sterk in Pp. broomi sample, as 

well.  Further discussion of this significant finding is reserved for Chapter Six of this 

docum

oted by Eisenh  (Eisenhart, 1974) ual dim hism paren e 

cra . broomi, but the differences in dental dimensions only significantly differed 

in sexu ed 

ive 

ries.    

s sli ama  bo cimen

Dentition

In te n, Pp. broomi 

kfont p. jo d P. 

p. broomi which app be t ost ic, an gest, o  Ster tein 

femal tal ch ers i  signif

ut is readily recogn    

Additionally omi  bot erall al 

arapa ies a g, P

3 in uus  to distinguish it from the 

ther Parapa Eisen 1974 dman

957).  However, re M3’s e ob n the fonte

ent.   

As n art , sex orp is ap t in th

nium of Pp

ally dimorphic teeth (e.g. canines and sectorial premolars).  The mean center

coefficient of variations (CV) are listed below (Table 3-2) along with the descript

statistics for the combined sample (i.e. both members and both sexes).  Individual 

measurements for each specimen analyzed are listed below under the dental catego
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As can be observed in Table 3-2, a large degree of variation exists in the 

hypoconulid breadth of the Pp. broomi sample, as exhibited by its high CV.  However, the 

breadth of the hypoconulid is difficult to reliably measure, as noted by Freedman (1957) 

Table 3-2.  Descriptive Statistics for rapap broom ote, m surements given 
in millimeters (mm). 

 N nimum Maximum Mean
 

Deviation CV 

who has previously discussed its inaccuracy.     

Pa io i.  N ea

Mi
Std.

I1 Length 1 7.7 7.7 7.7   
I2 Len
I1 Breadth 

I  Height 2 9.6 10.7 10.2 0.8 0.08 

I  Height 1 9.3 9.3 9.3   

C  Height 2 12.6 27.6 20.1 10.6 0.53 

1

gth 2 4.7 5.6 5.2 0.6 0.12 
3 6.3 6.4 6.3 0.1 0.01 

I1 Length 3 5.4 5.8 5.6 0.2 0.03 

1

I2 Breath 2 6.0 6.4 6.2 0.3 0.05 
I2 Length 2 4.8 5.5 5.2 0.5 0.10 

2

C1 Breadth 6 7.0 8.7 7.7 0.6 0.08 
C1 Length 2 6.8 11.2 9.0 3.1 0.35 

1

C1 Breadth 1 5.8 5.8 5.8   
C1 Length 1 7.3 7.3 7.3   
C  Height 1 14.2 14.2 14.2   
PP 0.9 0.12 
P3 Length 16 4.5 6.6 5.5 0.6 0.10 

3 Breadth 15 5.0 8.7 7.3 

PP 2.1 0.31 
P4 Breadth 23 6.1 9.8 8.2 0.9 0.11 
P4 Length 24 
P4 He h 4  .9 .1 .19 
P3 Breadth 11 4.7    .13 
P3 Length  5    0 
P3 Hei
P3 Flange Height 5 3.4 15.5 9.9 4.5 0.45 

04 
P4 Length 14 5.9 8.6 7.0 0.8 0.11 

3 Height 3 4.5 8.6 6.5 

5.0 7.6 6.2 0.6 0.10 
ig t 4 .4 6.8 5 1 0

6.6 5.7 0.7 0
11 .1 18.2 7.5 3.7 0.5

ght 4 4.8 8.1 6.1 1.4 0.23 

P4 Breadth 12 6.7 7.7 7.2 0.3 0.
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 N Minimum Maximum Mean
Std. 

Deviation CV 
P  Height 5 3.5 5.5 4.6 0.7 04 .16 
M eadth 18 8.3 10.3 9.4 0.6 0.06 
M1 Distal Breadth 18 7.6 9.6 8.8 0.5 0.06 
M1 Len

M  Mesial Breadth 24 9.4 12.8 11.2 0.9 0.08 

2 

 

M  Distal Breadth 22 7.4 11.2 9.1 0.9 0.10 
 24 9.1 12.3 10.7 0.8 0.07 

M3 He
M1 Mesial Breadth 

M  Length 13 7.0 10.3 8.6 0.9 0.10 

1  

M  Distal Breadth 10 8.9 11.0 9.8 0.5 0.05 

7 7.4 6.4 0.8 0.12 
M3 Mesial Breadth 10 8.6 11.4 10.3 0.8 0.08 

9 0.09 
M3 Hypoconulid  

Breadth 
11 5.0 14.6 7.2 2.6 0.36 

M3 13  14.4 0.9 0.06 
M3 Height .0 8.0 6.9 0.8 0.12 

1 Mesial Br

gth 24 6.8 10.6 8.9 0.8 0.09 
M1 Height 6 5.0 6.0 5.6 0.4 0.07 

2

M2 Distal Breadth 24 8.7 12.2 10.4 0.8 0.07 
M Length 27 8.1 12.8 10.6 1.0 0.10 
M2 Height 7 6.4 7.4 6.9 0.5 0.07
M3 Mesial Breadth 24 9.2 13.7 11.0 1.0 0.09 

3

M3 Length
ight 12 5.9 7.6 6.8 0.5 0.08 

9 7.5 9.2 8.3 0.6 0.07 
M1 Distal Breadth 10 7.8 9.1 8.3 0.5 0.06 

1

M  Height 1 4.3 4.3 4.3  
M2 Mesial Breadth 12 9.5 11.9 10.3 0.8 0.07 

2

M2 Length 18 9.6 12.6 11.1 0.9 0.08 
M2 Height 4 5.

M3 Distal Breadth 10 7.4 10.1 9.4 0.

 Length 12.5 15.4 
6 6

Incisors 

Previously, little evidence of the morphology of the Pp. broomi in sors was

available ( enhart, 1974).   In this study, no females have been identified with 

measurable maxillary incisors.  The available maxillary incisors exhibit morphology 

similar to that of the extinct Sterkfontein papionins and extant Papio.  The lateral 

ci  

Eis
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maxillary incisor (I2) is slightly smaller in all dimensions than the mesial maxillary i

(I

ncisor 

e da  are still scarce for this species (Table 3-3).  Additionally, Sts 260, a male 

Pp its a small diastema between the I2 and C1.   

Table 

1), but th ta

. broomi exhib

3-3.  I1 and I2 Dimensions (mm) for Parapapio broomi.  

 
I1 

Breadth
I1 

Length
I2 

Breadth 
I2 

Length 
  Male   Sts 260    4.7 
      Swp 246 5.7 5.7 5.6 5.3 
  Indet.   Sts 530  7.7  5.6 

 

The lower incisor sample is represented by both sexes, but again, there are few 

individuals represented (Table 3-4).  In this analysis, Sts 563, the type specimen of Pp. 

whitei, has been identified as a male Pp. broomi.  The specimen, Sts 563, is nearly identical 

in all dimensions to that of Sts 323, a specim r y i d le Pp. broomi 

(Eisenhart, 1974; Freedman, he man Pp. 

broomi crania from Sterkfontein and Taung.  T e ma ular ors o e Pp. broomi 

sample are typically papionin g the s e m olog the ma illary incisors 

(i.e. smaller I2).  The greatest n in th mand lar in s is th height, but 

unfortunately, on  spec as measu ble (T e 3-4

Table 3-4.  I1 and I2 Dimen m) fo    

en p eviousl dentifie as a ma

 1957).  T dible, Sts 563, also fits well with male 

h ndib incis f th

 exhibitin am orph y as x

 dimensio e ibu cisor e 

ly one imen w ra abl ).   

sions (m r Parapapio broomi. 

 
I1 

Breadth I1 L
I2 I2 

ength Breadth Length I2 Height 
Female Swp 1377 6.4 5.8    
Male Sts 323 6.3 5.6 6.0 5.5  

    

Sts 563 6.3 5.4 6.4 4.8 9.3 

Additionally, the mandibular incisors are lacking enamel on their lingual surface, a 

feature observed in extant Papio.  Regrettably, no specimens preserved both the 
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mandibular and maxillary incisors.  Therefore, their relative sizes cannot be compared, 

but the typical papionin pattern of larger maxillary incisors would be expected. 

Maxillary and mandibular canines are represented in the Sterkfontein Pp. broomi 

sample, and the degree of variation between the s

Pp. broomi canines are sexually dimorphic and the height of the male maxillary canine (e.g. 

Sts 260) is over twice that of the female (e.g. p 1460).  The dimorphism is less 

pronounced in maxillary canine length, and virtually non-existent in maxillary canine 

breadth.   

The only specimen preserving the ma ibul nines ts 563, he Pp. whitei 

type specimen.  The Sts 563 st over h f the of th le C1

Typically, the mandibular canine is smaller than its maxillary counterpart, but 

unfortunately, there are no a  crania d ma bles in  Sterkf ntein sample.  

Therefore, the size of the C ndividu l repr ted b s 563 w uld have 

possessed is not currently kn

Table 3-5.  C1 and C1 Dim mm) f  Parapapio broomi.   

Canines 

exes can be visualized (Table 3-5).  The 

 Sw

nd ar ca  is S  t

 C  is ju1 al size e ma ’s in this sample. 

ssociated an ndi  the o

1 that the i a esen y St o

own.     

ensions ( or

 
C1 

Breadth
C1 

Length 
C1 

Height 
C1 

Breadth
C1 

Length 
C1 

Height 
Swp 476 7.3      Female 
Swp 1460 7.6 6.8 12.6    

Male Sts 253 7.0      
Sts 260 8.7 11.2 27.6    
Sts 563    5.8 7.3 14.2 
Swp 246 7.7 10.0 26.7    
Swp 1728 8.1      

  

Indet. 

  

Swp 2946 7.3      

As mentioned previously, the canines and premolars of the Pp. broomi sample are 

the only significant differences observed in the group.  In the some dimensions, the 
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males are typically much larger, sometimes approaching two times the size of the 

females.    

Prem

ted 

olars 

The Pp. broomi posterior dentition – premolars and molars – is better represen

than incisors and canines in the Pp. broomi sample.  However, this is typical for all 

papionin species in the Sterkfontein deposit.  The sample also contains a wide range of 

individuals from the various age groups from young adults to older adults, as noted by 

their given wear score (WS).   

 

Table 3-6.  P3 Dimensions (mm) for Parapapio broomi.  

P3 P3 P3 
WS Breadth Length Height 

Sts 259  7.4 5.5  
Swp 389 8 6.5 4.6  
Swp 476 8 7.6 5.5  

Female 

Swp 1460  7.3 5.7 6.5 
Male Sts 253 3 8.1 5.9  

Sts 260  7.5 6.2  
Swp 246 8 7.2 5.0  
Swp 1728  7.4 5.7  
Swp 1879  7.6 6.6  
Swp 1884 8 6.8 5.4  

Indet. Sts 530  6.6 4.5  
Swp 14 4 7.3 5.5  
Swp 19 3 6.7 4.8  
Swp 1772  8.3 5.8 8.6 
Swp 1775 4  5.4  
Swp 2937  5.0 6.2 4.5 

    

Swp 2946 

 

f 8.7 5.2  
 

f the maxillary premolars, however, is quite variable, and 

undoubtedly related to the degree of wear and age of the individual.  The age of all 

individuals could not be derived, as some specimens were fragmented and a wear score 

The height o
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could not reliably be estimated.  However, in the current sample, very little difference can 

be observed in the range of heights for similarly aged individuals.   

Tab  3le -7.  PP Para io broo  4 Dimensions (mm) for pap mi.  

P4 P4 P4 

WS Breadth Length Height 
Sts 259  8.1 5.5  
Swp 389 8 7.1 5.0  
Swp 476 8 8.6 5.7  

Female 

Swp 1460   7.8 6.6  
Male Sts 253 5 8.6 6.4  

Sts 60 2  8.4 6.2  
Swp 246  8 8.2 6.3  
Swp 1459 8  5.9  
Swp 1728  8.7 6.8  
Swp 1879 3 8.5 6.5  
Swp 1884 8 8.3 5.8  

Indet. Swp Un1 4 8.8 7.0  
Sts 250 8 7.3 6.3  
Sts 383  8.5 6.6 6.8 
Sts 385 a 5 8.0 5.4  
Sts 544 2 7.2 5.9 6.7 
Swp 14 4 8.6 6.1  
Swp 19 3 7.9 6.0  
Swp 261  8.8 6.1  
Swp 1230 7 8.2 6.2 5.8 
Swp 1772  9.8 6.6  
Swp 1775 4 8.3 7.6  
Swp 2882 0a 6.5 6.6  
Swp 2937  6.1 5.2 4.4 

     

Swp 2946 f 9.4 5.9  
 

The s u or i s bse ed in the canines can also be observed in 

some portion re o the axi ary p lars,

ex al dim ph sm that wa  o rv

s of the p m lars.  In m ll remo  PP nd P4, there is very little 

dimorphism h ited be e p. b omi xes (Tables 3-6 and 3-7)  The P3 and P4 

of male and female Pp. br m ns re ilar readt ngth height.  There 

is a wide degree of overlap, and males do not appear to possess larger maxillary 

premolars than females.  Of the maxillary premolars, the P4 appears to be slightly larger 

3 a

en the P ro  seex ib tw . 

oo i specime  a  sim  in b h, le and 
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in all dimensions.  Sts 259, a female Pp. broomi exhibits a P4 that is larger in breadth than 

the P3, 

t in the maxillary dentition.  The breadth of the maxillary premolars appears to 

e between the P4 and P4 

of the Pp. broomi is the most notable.  In both sexes, the mandibular premolar appears to 

be smaller in breadth than its maxill q  T s o  

maxillary versus mandibular, is misleading, as more females are represented in the 

maxillary sample.  But individually, the dimensional difference between the maxillary and 

mandibular premola s to persist.    

Within the mandibular premolars, sexually dimorphism is relatively marked.  The 

degree o rphis d in t terk ein Pp. broomi sample is among the 

highest of any of the remaining papionin species.  In the male, the sectorial P3 rger in 

all dimensions (Tab Males an femal pear to erlap w egard t  

breadth, but in length, height and flange length the differences between the sexes are 

dramatically distinct , a mal . bro xhibits ange le  84% lar er than 

the available female It is n lear i s dramatic difference is typical for the 

species, but the other dimensions support the considerable size differences between 

males and females. 

but of similar length.  This appears to be consistent within the species.   

The greatest difference between the maxillary and mandibular premolars appears 

to be in breadth, as the flange length of the mandibular premolars does not have an 

equivalen

be larger than that of the mandibular premolars.  The differenc

ary e uivalent. he mean f the two groups, 

rs appear

f dimo m observe he S font

 is la

le 3-8).  d es ap  ov ith r o P3

e pP omi, e.  Sts 323  a fl ngth g

, Sts 255.  ot c f thi
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Table 3-8.  P3 Dimensions (mm) for Parapapio broomi.   

WS
P3 

Breadth P  Length3 P3 Height 
P3 Flange 
Length 

  Female   Sts 255   4.7 5.7 5.7 8.4 
      Sts 363   5.7 5.3   
      Swp 1377  8 4.9 5.1   
      Swp 1736 a  8 6.3 5.9   
  Male   Sts 323   6.6 8.1 8.1 15.5 
      S  5ts 63   5.7 8.4 4.8 10.3 
  I end t.   S  2ts 64   6.6 5.1   
      Sts 296   5.6 7.4  12.1 
      Sts 358   6.3 8.2   
      Swp 315  8 4.8 6.9   
      Swp 2915  1b 5.1 6.4 5.9 3.4 

 

Sexual dimorphism is again reduced in the P4 of room le 3-9 Pp. 

broomi male, Sts 323, wh nge le  w rly tw e the siz  of the f male, Sts 

255, exhibits breadth and height dimensions only slight larger than its sexual counterpart.  

Length, however, remains different between the two sexes.     

Table 3-9.  P4 Dimensions (mm) for arap  bro   

Pp. b i (Tab ).   The 

ose P3 fla ngth as nea ic e e

P apio omi. 

WS
P4 

Breadth
P4 

Length 
P4 

Height 
  Female   Sts 255  4 6.9 6.0 4.4 
      Sts 363   7.2 6.8  
      Sts 562   7.6 6.8  
      Swp 1377  8 7.4 6.3  
      Swp 1736 a  8 7.3 7.9  
  Male   Sts 323   7.3 7.5 4.6 
      Sts 563  3 7.4 7.2 4.8 
  Indet.   Sts 264   6.8 5.9  
      Sts 296   7.7 6.5 3.5 
      Sts 358    8.6  
      Swp 315  8 7.0 6.3  
      Swp 1797  8 7.5 7.1  
      Swp 2915  0a 6.7 7.1 5.5 
      Swp 2939    7.8  
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Molars 

Even in this mixed sample, the degree of sexual dimorphism is not marked.  The 

molars of both sexes exhibit a large degree of overlap.  However the males are marginal

larger in most cases.  Tables 3-10 through 3-15 provide the mola

ly 

r data for the Pp. broomi 

Table 3-10.  M1 Dimensions (mm)for Parapapio broomi. 

sample.  

WS
M al 1 Mesi
Breadth 

M l 1 Dista
Br h eadt

M1 
M1 HeightLength 

Sts 259  9.9 9.3 8.2  
Swp 389 15 8.3 7.6 8.1  
Swp 476 f 9.7 9.3 7.9  

Female 

Swp 1460    9.1  
Male Sts 253 12 9.5 9.6 8.8  

Sts 260 16 9.7 8.9 9.1  
Swp 246 f 10.6 8.1 9.5  
Swp 1459 16   8.4  
Swp 1728    8.9  
Swp 1879 10 9.9 9.0 9.5  
Swp 1884 16   9.0  

Indet. Swp Un1 11 9.1 9.1 9.5  
Sts 250 16   6.8  
Sts 383 6 9.4 8.8 9.6 6.0 
Sts 385 a 16 9.5 8.4 9.0 5.8 
Sts 530  9.1 9.1 8.8 5.0 
Sts 544 8 8.6 7.8 8.9 5.8 
Sts 4208   8.6   
Swp 14 16 9.8 8.8 9.4  
Swp 19 15 9.1 8.4 8.1  
Swp 261  10.0 9.0 9.6  
Swp 1023    8.4  
Swp 1230 15 9.6 9.1 7.9  
Swp 1772 7 10.3 9.5 9.8  
Swp 1775 16   8.5  
Swp 2882 0a 8.4 8.3 9.0 5.3 

     

Swp 2951  9.9  10.6 5.4 
 

The molars are bilophodont which is possibly a derived cercopithecoid 

characteristic (Strasser and Delson, 1987).  More specifically, the molars of Pp. broomi are 

typically papionin in overall morphology, and are not distinguishable from other 
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papionins at Sterkfontein.  Lingual notches are present on the maxillary molars while the

mandibular molars exhibit buccal notches.  

Table 3-11.  M

 

ns (mm) for Parapapio broomi.  2 Dimensio

WS

M2 
Mesial 

Breadth

M2 
Distal M2 M2 

Breadth Length Height 
Sts 259  12.6 11.3 10.2  
Sts 388 a 7 11.4 10.4 10.8 7.2 
Swp 389  9.4 8.7 8.7  
Swp 476 16 11.9 11.1 10.9  

Female 

Swp 1460  10.8 10.8 11.3  
Male Sts 253 10  10.5 11.1  

Sts 260 16 11.8 10.7 11.5  
Swp 1459 16   9.7  
Swp 1728  11.1 10.5 11.4  
Swp 1879 8 12.1 11.0 11.4  
Swp 1884 16 10.6    
Swp 2102    11.5  

Indet. St 2119 16   8.1  
Sts 250 16   8.7  
Sts 273 16 11.2 10.3 10.9  
Sts 383 1 10.7 9.8 10.9 7.3 
Sts 385 a 13 11.4 10.3 10.1  
Sts 530  10.4 10.0 10.2 7.4 
Sts 544 6 10.4 9.7 10.3 6.5 
Sts 4208 5 11.1 9.7 10.7 6.4 
Swp 14 8 10.8 9.7 10.8  
Swp 19 8 9.9 9.9 10.1  
Swp 30 16 11.9 11.1 11.5  
Swp 261  11.5 10.6 11.0  
Swp 1023 12 11.4 10.4 10.6  
Swp 1230 11 11.2 10.3 11.0  
Swp 1772  12.8    
Swp 1775 6 11.9 11.1 11.9  
Swp 1874 16 12.0 12.2   
Swp 2882 0a 9.4 8.8 9.3 7.3 
Swp 2946 16f 11.9 10.7 11.2 6.4 

     

Swp 2951 3b  10.9 12.8  
 

The greatest portion of the molar sample was sexually indeterminate, because in

the absence of sexually diagnostic canines or premolars, molar size is not clearly 

indicative of

 

 sex.  In Pp. broomi, the fourth premolar is more similar in size and shape to 
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the mo  in lar than in extant Papio.  The same can be said for the molar- to-premolar ratio

Pp. jonesi.  Molar-to-premolar ratios have been shown to be a useful indicator of 

distinguishing groups among the papionini (Fleagle and McGraw, 2002)  and may be a 

feature of cladistic value with respect to the extinct papionins.   

Table 3-12.  M3 Dimensions (mm) for Parapapio broomi.   

WS
M3 Mesial 
Breadth 

M3 Distal 
Breadth 

M3 
Length M3 Height

Sts 259  12.6 11.2 12.3  
Sts 388 a 3 11.4 8.6 10.5 7.4 
Sts 388 b  11.7 8.7 10.9 7.3 
Sts 397 10 10.3 8.3   

Female 

Swp 389 4 9.2 7.7 9.1 5.9 
Male Sts 260 16 11.9  11.5  

Sts 534 13 11.5 9.2 11.3 6.8 
Swp 1459 13   9.9  
Swp 1728  10.9 9.4 11.4 6.6 
Swp 1879 7 11.8 9.8 11.2  
Swp 1884    9.5  
Swp 2102    10.8  

Ind  et. Swp Un 1  11.4 10.8 12.0  
St 2119  10.8    
Sts 250 16 10.8 8.7 10.1  
Sts 273 11 9.5 7.4 9.9  
Sts 383 0 10.2 7.9 11.1  
Sts 385 a 5 11.0 8.8 11.0 6.9 
Sts 432 1 10.2 9.0 11.4 7.6 
Sts 530  10.4 9.2 10.1  
Sts 544 1 10.3 8.8 10.3 7.6 
Swp 30 16 10.9 9.5 10.7  
Swp 87 4 10.7 9.1 10.7  
Swp 1023 8 10.3 8.5 10.4  
Swp 1230 3 11.4 9.6 11.4 6.2 
Swp 1775 1 11.2 9.3 10.4 6.6 
Swp 1874 16 13.7 10.2   
Swp 2945 12d 9.8 8.8 9.8 6.4 

    

Swp 2946 

 

5b 10.8 9.2 11.1 6.8 
 

The molar pattern in Pp. broomi appears to show that the M  and M  are similar in 

size, and both are larger than the M  (Tables 3-10 through 3-12).  As such, the maxillary 

pattern in Pp. broomi appears to show the following:  M  < M  = M .   This pattern holds 

2 3

1

1 2 3
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true for all dental dimensions in the Pp. broomi sample, except for the length of the M3.  

The length of the M3 is longer than either the M1 or M2, as its complement, M3, 

The maxillary molars also exhibit mesial breadths relatively longer in respect to 

their distal widths which remains tru p 1 .  T s pos  

a retention of the ancestral catarrhine pa

Table 3-13.  M  ( ) o rapap oomi.  

possesses a hypoconulid.  

e for the P . broomi M , M2 and M3 his i sibly

ttern (Szalay and Delson, 1979).    

1 Dimensions mm f Pa io br

WS

M1 
Mesial 

Breadth

M1 
Distal M1 

Length 
M1 

Breadth Height 
  Female   Sts 2  55  16 7.5 7.8 8.0  
      Sts 5  62  16 8.8 8.6 9.1  
      Swp 77 13   16 8.0 8.3 8.9  
      Swp 36 17  a  f 9.2 9.1 8.9  
  Male   Sts 3  23   7.8 7.9 9.9  
      Sts 5  63  12 8.1 7.9 8.9 4.3 
  Indet.   Sts 264   9.0 8.0 8.1  
      Sts 2117  15   8.1  
      Swp 5  15 8.8 9.0 10.3  
      Swp 315  f 7.8 7.9 7.0  
      Swp 1797  16   8.4  
      Swp 2223    8.1   
      Swp 2919     8.9  
      Swp 2937  f   7.9  

 

As stated previously, males and females cannot be sexed based on maxillary 

molar morphology.  This is valid for the mandibular dentition, as well.  On average, the 

mandibular molars appear smaller in some dimensions than their maxillary counterparts, 

but this is most probably an artifact of the sex representation in each sample.  

Unfortunately, as stated previously, there are few associated crania and mandibles that 

preserve sufficient morphology for the maxillary and mandibular morphology to be 

compared. 
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In contrast to the consistent pattern observed in the maxillary dentition, the 

mandibular molars cannot be typified by any one mesial breadth-to-distal breadth 

pattern.  The M1 Pp. broomi sample includes some individuals that possess larger mesial 

breadths than distal, and others in which the opposite pattern can be observed.  For 

example, the female, Sts 255, displays a distal breadth marginally larger than its mesial 

breadth.  The Pp. broomi specimens appear to possess mesial and distal breadths very 

similar in size (i.e. square M1’s) which may explain the mixed pattern observed in the 

Sterkfontein sample (Table 3-14).     

Table 3-14.  M2 Dimensions (mm) for Parapapio broomi.     

WS

M2 
Mesial 

Breadth

M2 
Distal 

Breadth
M2 

Length 
M2 

Height 
  Female   Sts 363  16   9.7  
      Sts 562  12 10.4 9.7 11.1  
      Swp 1377  12 10.4 9.7 11.0  
      Swp 1736 a  15 10.3 9.8 12.1  
  Male   Sts 563  6 10.4 9.8 12.2 5.7 
  Indet.   Sts 264   10.4  10.5  
      Sts 358     12.5  
      Sts 383 a     10.3  
      Swp 5  5 11.6 11.0 12.0 7.4 
      Swp 279  f 9.5 9.8 10.1  
      Swp 315  f 9.6 9.8 9.6  
      Swp 1797   11.9    
      Swp 2223  7 10.4 9.6 11.2  
      Swp 2850     10.6  
      Swp 2887     12.6  
      Swp 2915  2b 9.6 8.9 11.4 6.0 
      Swp 2919     10.9  
      Swp 2937  f   11.2  
      Swp 2939  2b 9.6 9.8 11.7 6.6 

 

The square molar pattern applies to the M2 and M3 samples, as well (Tables 3-14 

and 4-15).  The M3 possesses a hypoconulid typical of the other papionins at 

Sterkfontein.  The hypoconulid dimensional differences between the Sterkfontein 
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papionin groups is difficult to measure, as the hypoconulid cannot be reliably measured 

(Freedman, 1957). 

Table 3-15.  M3 Dimensions (mm) for Parapapio broomi.     

M3 
M3 Mesial M3 Distal 

WS Breadth Breadth 
Hypoconulid M3 M3 

Breadth Length Height 
  Female   Sts 363       15.4  
      Sts 562   7 10.0 9.5 6.7 14.5 6.0 
      Swp 1377   4 10.3 10.0 6.7 13.4 6.3 
      Swp 1736 a   10 10.4 10.1 7.2 15.4  
  Male   Sts 563   0 10.5 9.5 6.0 14.7 7.4 
  Indet.   Sts 383 a   5 8.6 7.4 5.0 12.5 6.1 
      Swp 5   1 11.4 10.1 5.4 14.7 8.0 
      Swp 279   16 11.1 9.6 6.8 14.7  
      Swp 2223   1 10.2 9.4 7.2 15.4 7.4 
      Swp 2850       13.4  
      Swp 2919       14.5  
      Swp 2929    9.6 8.3 6.5 14.1  
      Swp 2937   f   14.6   
      Swp 2940   16e 10.6 9.8 6.6 14.4  

 

An

Pp. , the maxillary ridges of Pp. 

broomi are w

papionins.  Additionally, the maxillary fossae are moderately developed and appear to be 

morphologically midway between the fossae observed in Pp. jonesi, the least developed, 

and P. izodi

stra

tha

ant he 

two

be d exual dimorphism present 

atomical Summation 

broomi can be diagnosed by several features.  Firstly

ell-developed; typically, the most developed of any of the Sterkfontein 

, the most developed.  The anteorbital region is typically Parapapio (i.e. 

ight-line nasal profile); however, the region appears to be more variable in Pp. broomi 

n in its smaller Parapapio counterpart, Pp. jonesi.  Pp. broomi also shares with Pp. jonesi 

ero-laterally fleeting zygomatics – another feature that can be used to distinguish t

 Parapapio species from the sole Papio taxon in Members 2 and 4.  Pp. broomi may also 

istinguished from Pp. jonesi and P. izodi by the degree of s
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in t onins.  The dentition of 

Pp. broomi is non-diagnostic and typically papionin.  However, the premolar-to-molar 

ratios of the two Parapapio species are more similar to each other than either is to P. izodi 

(see Chapter Six).

he Pp. broomi sample; the largest of the Member 2 and 4 papi

 



 

CHAPTER FOUR  
PARAPAPIO JONESI 

 

Parapapio jonesi (Broom 1940) 

(= or including Parapapio jonesi Broom 1946; Kitching, Wells and Westphal, 1948; 

Dart, 1949; Hopwood and Hollyfield, 1954; Freedman, 1957; Eisenhart, 1974.  

Cercopithecoides williamsi Broom and Hughes, 1949) 

e:  Sts 565, a damaged partial cranium belonging to a female with near 

comple

isenhart, 1974; Freedman, 1957), tooth-size 

was co h 

ertheless, the current analysis utilized non-discrete, as well as discrete, 

traits to distinguish Pp. jonesi from the other papionins.   

Holotyp

te dentition. 

Repository of Type Specimen:  Department of Palaeontology, Transvaal 

Museum, Pretoria, South Africa. 

Type Site:  Sterkfontein, Gauteng, South Africa. 

Referred Material:  Fifty-one specimens from Members 2 and 4.  See Table 4-1 

for list of specimens. 

Introduction 

In earlier analyses (Broom, 1940; E

nsidered to be a significant indicator of species affinity.  The usefulness of toot

size alone in species designation is questionable; however with Pp. jonesi being the 

smallest of the papionins, its tooth-size continues to serve as a reliable means of 

identification.  Nev

81 
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Table  Specimens attributed to Parapapio jonesi.   4-1. 

Sex 
 Female Male Indet. 

 Sts 329 Sp 9 Sp 8b 
 Sts 355 Sts 348 Sp 12 
 Sts 565 Sts 367 Sts 301 
 Swp 270 Sts 368 a Sts 306 
 Swp 1742 Swp 1 Sts 333 
   Swp 11 Sts 340 
   Swp 245/15 Sts 369 a 
   Swp 1727 Sts 381a 
   Swp 2947 Sts 421 
     Sts 456 
     Sts 3053 
     Swp 3 
     Swp 7 
     Swp 9 
     Swp 13 
     Swp 17 
     Swp 22 
     Swp 59 
     Swp 83 
     Swp 273 
     Swp 379 
     Swp 389 
     Swp 548 
     Swp 1230 
     Swp 1283 b 
     Swp 1293 
     Swp 1412 
     Swp 1441 
     Swp 1448 
     Swp 1449 
     Swp 1738 
     Swp 1745 
     Swp 1784 
     Swp 1796 
     Swp 2914 
     Swp 2935 
     Swp 2936 

Specimen Number

     Swp 2938 
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As this papionin is the smallest, it is, also the least well-preserved.  Very few 

specimens are complete, and most of the Pp. jonesi sample is highly fragmentary.  

Undoubtedly, this is most probably related to their bone density, as density has been 

shown to be a probable indicator of preservation (Pickering and Carlson, 2002).  The 

other, slightly larger papionins, Pp. broomi and P. izodi, are represented by more comp

specimens.  However, the Member 2 fauna have long been known for their completeness

(Clarke, 1998, 1999; Pickering et al., 2004a), and two relatively complete m

lete 

 

ales have been 

recovered from Member 2.  Here I will describe male and female Pp. jonesi cranial 

morphology. 

Descr

 

d one 

 

 2 

logy was known from Swp 245/15, a relatively complete mandible.  As a result, 

inform

iption 

Of the attributed specimens at Sterkfontein Members 2 and 4, Parapapio jonesi 

represents approximately 29.7% of the sample.  Of the three papionin species, Pp. jonesi 

proved the most difficult to sex, at least in part due to the fragmentary nature of the 

collection.  Additionally, most of the Pp. jonesi specimens were represented by mandibular

and/or maxillary fragments.  Only, three relatively complete crania – two males an

female – are now assigned to Pp. jonesi.  The female is the well-known type specimen, Sts

565, from Member 4 while the males, Swp 1727 and Swp 2947, derive from Member

of the Sterkfontein deposit (Figure 4-1).   

Prior to the discovery of Swp 1727 and Swp 2947, most of the male Pp. jonesi 

morpho

ation about Pp. jonesi cranial morphology was derived from the fragmentary type 

specimen, Sts 565.
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isons. Shown above are rapapio i s w 72 d S
y pe en  

 (c) wp jones male  (a) S p 1 7 an  PaFigure 4-1.  Male and Female Parapapio jonesi Compar
2947 and (b) the female t pe s cim , Sts 565.
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The female morphology was similar enough to the male to not have posed a signific

problem for systematists

ant 

.  Now though, the differences and similarities between the Pp. 

jonesi se  is 

ted 

 in 

f 

n the female, Sts 565, the region is damaged.  So, the extent of supraorbital 

develop  

 

.  

xes can be highlighted in both cranial and mandibular morphology.  The data

still insufficient to define the degree of intra-specific variability that should be expec

within a Pp. jonesi population.  However, an adequate amount of information is now 

available to describe the characteristics that define Pp. jonesi morphology and the ways

which Pp. jonesi can be diagnosed from other papionins at Sterkfontein.   

Cranium 

Frontal 

In all of the available Pp. jonesi cranial specimens, the frontals are damaged to 

varying degrees, but as a group, the specimens are complete enough to get a picture o

the underlying morphology of the species.  In Pp. jonesi, supraorbital tori are practically 

absent.  I

ment in the female of the species is unknown, but the tori are only faintly visible

even in male specimens (e.g. Swp 2947).  Rather, the supraorbital region appears 

relatively flat, as can be seen in both males, Swp 1727 and Swp 2947.  The tori of both, 

males and females, are postero-laterally directed.  The supraorbital tori appear to be 

uniform in thickness across the orbit of the male, Swp 2947.  Additionally, glabella 

appears to be the most anteriorly projecting structure in the supraorbital region of both 

sexes.   

Directly from the tori, the frontal begins to rise giving Pp. jonesi a more globular

neurocranium than that of other papionin species at Sterkfontein, Pp. broomi or Pp. izodi
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Parapapio jonesi does not possess a well-developed ophryonic groove, but immediately 

posterior to its expected placement, a slight increase in the cranial cavity can be detected.    

The degree of post-orbital constriction is difficult to gauge, as the temporal 

fossae of all cranial specimens are filled to varying degrees with breccia on one or both 

sides.  For what can be visualized, Pp. jonesi appears to posses a moderate level of post-

orbital constriction.  The degree of constriction appears to be similar in the males, Swp 

2947 and Swp 1727, and the female, Sts 565 and is typical for the genus, Parapapio.     

Rostrum 

Previously, male morphology was only rep nted by a few isolated muzzles.  

With the new specimens, the complete rostral region can be visualized and its relation to 

the neurocranium be discussed.  Of the Sterkfontein papionins, the anteorbital region of 

Pp. jonesi appears to be the most morphologically c istent.  This may possibly be the 

result of the small number of specimens preserving this region. 

Both, the males and the female, exhibit high and stout muzzles.  The anteorbital 

drop appears to be only slightly concave from glabella to rhinion.  In Pp. jonesi, the 

muzzle is relatively shorter and nasal bones more sharply inclined when compared to that 

of the other Sterkfontein Parapapio, Pp. broomi.   This can even be recognized in the 

isolated muzzle, Sts 367.  The result is a muzzle that can be described as a straight line 

from glabella to alveolar point in most P. izodi crania.  The exception is the male, Swp 

1727, which exhibits a slightly elevated rhinion.  A straight-line nasal profile was 

considered to be a distinguishing characteristic of o, but the region is highly 

variable in Pp. broomi, as discussed in the previous chapter.  Currently, Parapapio jonesi 

rese

ons

Parapapi
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appears to be the only species for which this taxonomic character can currently be 

applied successfully.      

In cross-section, the muzzle of the males, Swp 1727 and Swp 2947, and 

female, Sts 565, reveals a muzzle shape best described as most closely resembling a 

parabola (Figure 4-2).  The nasal bones are at the apex of the parabola.  The breadth of 

the nasals is difficult to estimate reliably, as most specimens are damaged, but in the 

male, Sts 367, the nasals appear to be broad.  The posterior third of the nasal aperture is

surrounded by the nasal bones.  In shape, the nasal aperture is ovoid.  Also, the nasal 

aperture is wide in relation to the remainder of the muzzle.  The width of the female

the 

 

, Sts 

565, is misleading, as the nasal aperture is filled with breccia and slightly damaged giving 

it an ov

f the 

 

he 

 

 

xillary 

 

more well-developed maxillary fossae and 

rid   This may be a reflection of the robustness of 

this ind

erly broad appearance.  In both sexes, the premaxillae appear to be wide, but 

again, the exact nature of their morphology is obscured by the fragmentary nature o

sample. 

In contrast to other Sterkfontein papionins, Pp. broomi and P. izodi, the shape of

the Pp. jonesi muzzle is not significantly affected by the presence of maxillary fossae.  T

maxillary fossae of Pp. jonesi can be observed in Sts 565, Swp 1727 and Swp 2947, but are

present only as an extremely shallow depression.  The maxillary ridges are also barely

visible, but appear to travel from the root of the zygomatic to the canines.  The ma

fossae and ridges of Pp. jonesi are the most lightly built of the Sterkfontein papionins.  Sts

367, an isolated male muzzle, exhibits slightly 

ges than the other cranial specimens.

ividual, but may hint that the feature (e.g. maxillary ridges and fossae) is more 
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Figure 4-2.  Parapapio jonesi Rostrum Comparison.  Shown above in norma verticalis are (a) Swp 2947, a male and (b) Sts 565, a 
female.  
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variable than currently concluded.   The recovery of more material should provid

to the variability that should be expected in Pp. jonesi.   

The available Pp. jonesi material does not appear to possess infra-orbital 

depressions.  In Sts 565, the female Pp. jonesi, a small infraorbital depression is de

but is in unclear, as to whether the depression is due to a ‘true’ infra-orbital depression, 

or perhaps, a reflection of the slightly anterior flexed

e clues 

tected, 

 zygomatics.  The only species at 

Sterkfo

f 

 

 

bscure other palatal features, such as the palatine bones and 

foramina, the incisive foramina and the premaxillae.  Therefore, little can be said about 

the stat

ntein exhibiting well-developed infra-orbital depressions is P. izodi, discussed in 

the next chapter.  As a result, the absence of infraorbital depressions is characteristic o

the genus Parapapio, and not a feature that would be useful for identifying Pp. jonesi. 

Palate 

In both sexes, the palate of Pp. jonesi can be best described as horseshoe-shaped 

and similar to the female Pp. broomi morphology.  The breadth of the palate is at its 

widest near the mesial loph of M2.  Unfortunately, the depth cannot be visualized, as the

specimens either are obscured by breccia (e.g. Sts 565 and Sts 367) or have mandibles 

still attached to the maxillae (i.e. Swp 1727).  The only specimen in which the palatal 

surface can be seen is Swp 2947 (Figure 4-3).  Breccia covers 80% of the palate, but the

visible portion of the palate appears to be shallow.  Additionally, the breccia and/or 

adhering mandibles o

e of the aforementioned structures.    

Mid-Face and Zygomatic Arch 

The differences in males and females of Pp. jonesi appear to exhibit continuity.  

The morphology in both sexes appears to be very similar with only size related 
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 565 a 

 

Figure 4-3.  Palatal Morphology of apapio es h a  i r a  are (a) Sw ts , 
fem   Note, most of palatal morphology is obsc  dh g c

p 2947, a male and (b) S jon i.  S own bove n no ma b salis
ured by a erin brec ia.  

 

Par
ale.

 



91 

differen

lar to 

that of

zodi, 

are anteriorly flexed (e.g. parallel to the coronal plane) with a well-developed and 

diagnos ars to 

47 and 

nd Swp 1727, and the female, Sts 565.  The infraorbital 

 

her Sterkfontein papionins.  In the female, Sts 565, the orbit 

ces.  Further samples may show the species to be more variable that can 

currently be concluded from the available data (i.e. three complete crania).  The root of 

the zygomatic appears to show some reliability in its placement in Pp. jonesi.  In both 

sexes, the anterior root of the zygomatic arises near the level of the mesial M2.  

Although, in available female, Sts 565, the placement is slightly posterior (e.g. distal M2) 

to that of the two males, Swp 1727 and Swp 2947.   

The zygomatics also appear to present morphology that is slightly dissimi

 the other papionins at Sterkfontein.  In Pp. broomi, the zygomatics are postero-

laterally oriented which is in direct contrast to that of P. izodi.  The zygomatics of P. i

tic infraorbital depressions.  Yet, the morphology observed in Pp. jonesi appe

be an amalgamation of the features found in the Pp. broomi and P. izodi.  In Swp 29

Sts 5656, the zygomatics are more posteriorly flexed than those previously discussed in 

the species, Pp. broomi.  Additionally, Pp. jonesi possesses a slight infraorbital depression 

which is not typically observed in its sister species, Pp. broomi.   This depression can be 

observed in males, Swp 2947 a

depression appears to be developed to a similar degree as that observed in the maxillary 

fossae in Pp. jonesi.   

Orbit 

As previously mentioned, the supraorbital region of Pp. jonesi exhibits gracile 

appearing tori.  This is a diagnostic characteristic of the genus and cannot be used to 

distinguish among the Parapapio species.  On the other hand, the orbits of Pp. jonesi are

more circular than the ot
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appears to be slightly more circular than in the males, Swp 2947 and Swp 1727.  But, this 

is not a taxonomically diagnostic feature.  The orbits are set high upon the face and are 

large in respect to the remainder of the splanchnocranium.   

In addition, the inter-orbital distance observed in Pp. jonesi is typically papionin, as 

exhibited by a small inter-orbital distance.  The inter-orbital constriction appears to be 

greatest at a point slightly inferior to the fronto-nasal suture – similar to that s Pp. 

broomi.   

Calvaria and Temporal 

The crania of Pp. jonesi are comparatively complete for the few availabl

specimens, and a few generalizations can be drawn from the existing material. 

instance, Pp. jonesi does not possess a well-developed or pronounced glabellar region.  In 

Swp 1727, glabella does not protrude anteriorly past the lightly built supraorbital tori.  Sts 

565 appears to possess a more developed and prominent glabella than the two le 

males.  It is not clear, at present, as to whether this is a reflection of the fragmentary 

nature of Sts 565, or if this is normal intra-specific variation for the species.  Further 

specimens are needed.   

The neurocranium of Pp. jonesi is among the most globular of the Sterkfontein 

papionins.  For example, Sts 565 exhibits a cranium which is well-rounded from glabella 

to bregma.  The exact nature of the parietal and occipital regions of Sts 565 is 

known.  The cranial vault is fractured in these regions, and only an endocast is present.  

Nevertheless, the males, Swp 1727 and Swp 2947, exhibit rounded crania, as w e 

males appear to have relatively elongated crania with respect to Sts 565, but th

roundness of Swp 2947, a male, may be a reflection of its fragmented occiput. 

een in 

e 

 For 

 availab

not 

ell.  Th

e 
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In lateral view, the nuchal region appears to be lightly built in Pp. jonesi, as typical

of other Sterkfontein papionins, but only, Swp 1727 possesses an undamaged occipi

region.  In Swp 1727, the nuchal region is slightly more developed when compared to the 

existing Pp. jonesi specimens.  Near inion, the cranium appears to project posteriorly into

an external occipital protuberance.  The protuberance is not visible in either Sts 565 or 

Swp 2947, as the specimens are incomplete in this region.  Therefore, the exact nature o

the nuchal region in Pp. jonesi will require the discovery of additional specimens. 

The post-glenoid processes of the three crania are also damaged.  Therefore, the

assessment of the processes is not possible with the material currently available.   

Mandible 

Similarly to the cranial material, the mandibul

 

tal 

 

f 

 

ar sample is fragmentary and 

relative

 

t 

i exhibit 

the most complete Pp. jonesi of the 

Sterkfo  

g 

r 

ales, 

ly few specimens could be assigned to a sex.  The sample is dominated by 

specimens possessing elements of the posterior dentition, but not the sexually dimorphic

anterior dentition (i.e. sectorial P3).  In the absence of the P3, sexual attribution canno

assertively be accomplished, as males and female dental measurements in Pp. jones

some distributional overlap.   

A young adult male specimen, Swp 245/15, is perhaps 

ntein sample (Figure 4-4).  In Swp 245/15, the left toothrow is complete, but the

right is missing the M2 and M3.  The symphysis is well-preserved and the ascendin

ramus is complete, but missing the coronoid and condyloid processes.  The mandibula

corpus of Pp. jonesi appears to be slender in males, Swp 245/15 and Swp 11, and fem

Swp 1742 and Sts 355.  The corpus also appears to be slender relative to its thickness 

when viewed laterally.   
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p 2 /15 s sh
) occ ews.

 

Para o e h l  j s men, Sw 45 , i own in (a) norma lateralis and 
(b) occlusal views, an m y, female, Swp 2, u ed c) norm te  and (d lusal vi    

papi  jon si.  T e ma e Pp. onesi peci
174 is ill strat  in ( a la ralis

 

Figure 4-4.  Mandibular Morphology of 
d si ilarl the 

 



 95

The depth of the mandibular corpus appears to increase from the symphysis to 

about the level of the mesial loph of M2 in Swp 245/15.  This is consistent with the 

morphology observed in ot  m es s,  a .  In trast, 

the greatest corpus depth in Swp 1742, a fragmentary female mandible is near gonion.  

Breccia adhering to Swp 17 may ure som the an ical m holog , the 

irregularity in mandibular depth observed in Swp 1742 may rather be a reflection of its 

fragmentary and obscure nature.  The mandibul rpus a ars to -shap  Sp 9, 

a male, and Swp 1742, a female.  Swp 245/15 ex ts abn al corp l morp gy 

and appears to be bilaterally distort While the corpus approaches a v-shape, the 

posterior dentition are typically parallel in males  in the ales, oster

dentition appears to be slightly horse-shoe shaped.   

thermore, the an rior su e of the bular symphysis is sexually variable 

i  In the male, Sw 245/ he symp s slope ore dr tically than the 

symphysis of Swp 1742, an adult female.  The mandibular symphysis appears to end 

i  the level of the ctoria in the m  while female phys

terminates slightly posterior to the mesial loph of M1.  Additionally, the male mandibular 

symphysis appears to be slightly more robustly built.   

 the posterior su ce of symphys n incis elf can  obser  In 

the male, Swp 245/15, the shelf appears to end  the di

A the female specim s pos  a slight re slo  symp s, Swp 2 

appears to possess a shelf that is similar in nature to that of the male.  On the other 

hand, a female, Swp 270, has a more slightly terminating incisal shelf.  T e shelf in Swp 

2  the dista alf of  P4.   

her ale Pp. jon i specimen Swp 11 nd Swp 1  con

42 obsc e of atom orp y.  So

ar co ppe be v ed in

hibi orm ora holo

ed.  

, and  fem the p ior 

Fur te rfac  mandi

n Pp. jonesi. p 15, t hysi s m ama

nferiorly at  se l P3 ales,  the  sym is 

On rfa the is, a al sh  be ved. 

near stal surface of the P3.  

lthough en sess ly mo ping hysi  174

h

70 ends nearer to l h  the
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Swp 245/15, a male, does not appear to possess a mandibular fossa.  As the most 

c n, its morphology is considered to be typical for the species and is 

consistent with the other av able s imens.  For example, Swp 1742, a fragmentary 

f ossess a m ndibu ossa an her d wp 11 ale Pp. jonesi.  

T e of mandibular ssae i ical of t nus, P apio and can be used to 

distinguish Parapapio from Papio material.  Mental foramina are present on a few 

specimens and appear to be sexually variable.  The male, Sts 348, disp  two f ina 

o i l surface while t fema ts 355, p ss a si foram   

cimens d lay w reserved ndibul mi co ent w . 

j l morphology.  Parapapio jonesi crania d

possess, mandibular rami that are short and bro This is st perc ble in

specimens, such as Swp 1 and Swp 245/15, in w  the b th of t amus er 

50% larger than the corpus.  The condyle is only preserved in a single specimen, Swp 1.  

In this specimen, the condyle appears to be superior to the coronoid process.  However, 

the coronoi ssibly not representative of typical Pp. jonesi 

morphology.   

Morphologically, the dentition of Pp. jonesi is very similar to that of the other 

Sterkfontein papionins.  However, as the result of the recovery of additional material, 

Parapapio jonesi’s dentition, particularly male dentition, is now better known than in 

previous analyses (Eisenhart 1974; Freedman 1957).   

omplete specime

ail pec

emale, does not p a lar f d neit oes S , a m

he absenc  fo s typ he ge arap

lays oram

n ts latera he le, S osse ngle en. 

Several spe isp ell-p  ma ar ra ith Ppnsist

onesi crania isplay short stout muzzles and equally 

ad.   mo epti  

hich read he r  is ov

d of Swp 1 is damaged and po

Dentition 
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Table 4-2.  Descriptive Statistics for the Parapapio jonesi Dentition.  Note, 
measurements given in millimeters (mm). 

 N Minimum Maximum Mean 
Std. 

Deviation CV 
I  Breadth 1 6.2 6.2 6.2     

1

I1 Length 3 7.0 7.3 7.1 0.1 
I1 Height 3 9.9 13.1 12.0 1.8 0.15 

I

0.02 

I2 Breadth 1 5.3 5.3 5.3     
 

I2 Height 

0.09 
0.5 0.10 

I1 Height 5 3.8 13.4 9.2 3.9 0.43 
0.7 0.13 

I2 Length 6 .6 4.7 4.3 0.4 0.1
I2 Height 4  
C1 Bre 4 .0 5.8 5.5 0.4 0
C1 Length  5.5 7.2 6.6 0.8 0.1
C1 Height 3 11.5 14.3 12.6 1.5 0.12 
C1 Breadth 5 3.7 8.9 6.1 1.9 
C1 Len

7 6.5 7.8 6.9 0.4 0.06 

2 Length 2 4.8 5.3 5.0 0.3 0.07
2 9.4 10.8 10.1 1.0 0.10 

I1 Breadth 4 5.1 6.3 5.9 0.5 
I1 Length 6 4.5 5.9 5.3 

I2 Breadth 4 4.5 6.2 5.5 

3

5.1
0 

0.28 10.3 8.9 2.5 
adth 5 .07 

4 2 

0.30 
gth 7 3.7 8.8 5.9 1.6 0.27 

C1 Height 6 9.8 21.6 12.7 4.5 0.35 
P3 Breadth 
PP

P

3 Length 8 4.4 6.1 5.1 0.5 0.11 
P

3 Height 2 4.6 6.8 5.7 1.6 0.27 
P P 0.11 

4 Breadth 8 7.1 9.7 7.9 0.9 
P4

P 5.0 6.4 5.8 0.5 0.09 
P4 Height 4 5.7 7.2 6.1 0.7 
P3 Brea

 
3 7 6.3 9.0 7.5 1.1 0.14 

P  Breadth 

0.07 

M1 Mesial Breadth 8 8.3 9.6 8.8 0.5 0.06 

 Length 9 

0.12 
dth 14 4.6 7.1 5.8 0.9 0.16 

P3 Length 14 4.8 9.6 7.1 1.3 0.18
P  Height 

P3 Flange Length 8 2.7 16.6 8.9 5.1 0.57 
4 17 5.5 7.2 6.2 0.5 0.08 

P4 Length 19 6.0 7.4 6.6 0.4 
P4 Height 10 3.8 5.9 5.0 0.7 0.13 
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 N Minimum Maximum Mean 
Std. 

Deviation CV 
M1 Distal Breadth 6 7.4 9.1 8.0 0.6 0.08 
M1 Length 7 7.9 9.4 8.5 0.5 0.06 
M1 Height 1 4.9 4.9 4.9     
M2 Mesial Breadth 6 9.1  .9 0.8 

2 Distal Breadth  
 8.7   .7 

M2 Height 6.2      
M l Breadth 8.9   .9 
M3 Distal Breadth 7.5  0.8 
M 7 8.9 11.4 9.7 0.9 0.09 
M 6 5.9 6.7 6.4 0.3 0.05 
M1 Mesial Breadth 22 6.3 8.3 7.1 0.6 
M1 Dis

1 11 3.7 5.6 4.8 0.6 0.13 

31 8.8 11.9 10.3 0.7 0.07 

M  Mesial Breadth 

0.09 
onulid Breadth 27 4.0 13.6 5.8 2.2 0.39 

M3 Length 27 6.0 14.1 12.7 1.5 0.12 
1.2 0.19 

11.2
10.3 

9
9.3 

0.08 
M 5 8.5 0.7 0.08 
M2 Length 7  11.0 9.9 0 0.07 

1 6.2 6.2
3 Mesia 7  11.4 9.7 0 0.10 

7 9.6 8.2 0.09 
3 Length 
3 Height 

0.08 
tal Breadth 23 6.0 8.4 7.2 0.6 0.09 

M1 Length 29 6.0 10.5 8.5 1.0 0.11 
M  Height 

M2 Mesial Breadth 27 7.3 9.9 8.8 0.6 0.07 
M2 Distal Breadth 30 7.0 10.0 8.4 0.7 0.08 
M2 Length 

M2 Height 16 4.9 6.6 5.9 0.5 0.08 
3 27 8.1 10.9 9.3 0.7 0.08 

M3 Distal Breadth 27 6.3 9.6 8.2 0.7 
M3 Hypoc

M3 Height 14 2.8 7.5 6.2 
  

a  d  can ob in m n e

previously it was o ented a few ndibular fra nts.   4-

2 shows the descr istics f he Ste ntei jonesi s mple.  In terms o

dentition, the Ster p. jone mple is comparable in size to that of Swartkrans 

and Kromdraai.  

The m le entition now be  ser ed v  tw  coo pl  craete ia er wh  

nly repres  b  y fragmentary ma gme Table

iptive stat or t rkfo n Pp. a  f 

kfontein P s ai s
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Inc

nd 

sample n the I2, 

 

isors 

The Pp. jonesi upper incisor sample is only represented by a few male specimens 

(Table 4-3).  The adult female type, Sts 565, possesses a damaged anterior dentition, a

no further maxillae possessing this region have been confidently assigned to the female 

.  In the males, the incisors are broad and high.  The I1 is slightly wider tha

but is noticeably greater in length and height.   But, the measurements of the two 

complete male crania assigned to Pp. jonesi should be considered merely estimates, as

breccia still adhered to some surfaces of the specimens’ dentition. 

Table 4-3.  I1 and I2 Dimensions (mm) for Parapapio jonesi.    

I1 I1 I1 I2 I2 I2 
 Breadth Length Height Breadth Length Height 

Sts 368 a 6.2 7.3 13.1 5.3 4.8 10.8 
Swp 1727  7.0 13.1  5.3 9.4 

  Male   

Swp 2947  7.1 9.9    
 

In Sts 355 and Swp 245/15, the lingual surface of the lower incisors does not 

contain any enamel – a feature observed in extant Papio, as well.  The lower incisors of 

both sexes are much better represented than the upper incisor sample (Table 4-4).  Sts 

355 is the best preserved female mandible of Pp. jonesi, and the only specimen, displaying 

an undamaged incisor row.   

The incisors of both, Swp 245/15 and Sts 355, reflect the pattern observed in the 

upper male sample.  The incisors are high and broad, but in contrast to the upper 

incisors, the degree of difference between the I1 and I2 is much less marked in both 

sexes.  The two lower incisors, I1 and I2, are appreciably closer in size in all measured 

dimensions than their maxillary counterparts.   However, Sts 355, an adult female, 
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exhibits an I1 and I2 that is slightly larger in breadth than the male, Swp 245/15.  

Nevertheless, Swp 245/15 is larger in all other dental dimensions.   

Table 4-4.  I (mm  fo Para io jo .   1 and I2 Dimensions ) r pap nesi

  
I1 

Breadth
I1 

Length
I1 

Height 
I2 

Breadth 
I2 

Length
I2 

Height 
Female Sts 355 5.9 4.5 6.6 5.8 4.0 5.1 
Male Swp 245/15 5.1 5.0 11.6 4.5 4.6 9.9 

Swp 1727  5.3 10.6  4.7 10.2 
Indet. Sts 340 6.2 5.9 13.4 6.2 3.6 10.3 

Swp 7 6.3 5.1  5.6 4.4  

    

Swp 1784  5.8 13.8  4.7  
 

 

p. jonesi are small.  

In reality, the height of the male canines, Swp 1727 and Swp 2947, approach the size of 

ntein, Pp. jonesi canines are 

moderate in size with respect to canines of the other papionin species, broomi and P. 

izodi.   

Table 4-5.  C1 and C1 Dim mm) fo  Parapapio jonesi.   

Canines 

The upper canines of the male were previously unknown, but with the recovery

of Swp 1727 and Swp 2947, the male morphology can now be described (Table 4-5).  

When compared to extant male Papio specimens, the canines of male P

canine height observed in extant female baboons.  At Sterkfo

Pp. 

ensions ( r

 
C1 

Breadth
C1 

Length 
C1 

Height 
C1 

B th read
C1 

Length 
C1 

Height 
Sts 355    3.7 6.5 9.8 
Sts 565 5.4 5.5     

Female 

Swp 1742    5.9 4.5 10.4 
Male Sts 348    5.7 8.8 12.7 

Sts 368 a 5.8 7.1 14.3    
Swp 245/15    8.9 6.2 21.6 
Swp 1727  7.2 12.1  5.9 10.6 
Swp 2947 5.7 6.7 11.5    

Indet. Sts 301 5.0      
Swp 7    6.4 3.7  

   

Swp 2935     5.8 11.3 
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The distinguishing characteristic of Pp. jonesi is the greater length-to-height ratio, 

as compared to Pp. broomi males.  The C1’s in Pp. jonesi appear to be short and stout, not 

elongated, as in Pp. broomi males.  Unfortunately, the upper canine height in females 

cannot be compared to the males, as Sts 565, the female type, is heavily fragmented.     

However, the canine sample for P  jones ears e high imor

according to the differences in the lower canine dimensions.  The greatest difference 

between the two sexes can be observed in the height of the canine.  Males exhibit a 

moderate degree of variability in C1 heigh  Spe ns, s Swp 1 , exhibit C1 

heights approximately r than th of th rgest ale w Swp 245/15 is 

over twice the size of the largest female.  However, the range of variation is perhaps not 

representative, as both sexes are described by only a few fragmentary specimens.   

Premolars 

Compared to P  b e sexu  di rphis f the Pp. jonesi sample is not 

marked i th premola d able 4-6 rough 4-9).  For all premolars, except the 

sectorial , e sexes o e degre of erlap most c , isolat remolars 

and molars cannot be identified to the sex, due to the dimensional similarities between 

males and females.  

In most dimensions, the male P3 sample is larger than the female (Table 4-8).  

Yet, the n  length  t he on  sig ficantl rger di sion in t e male 

specimens when compared to the female am e.  Th tting e of the .e. the 

flange le th is again e  larg r th  that of the avai  female specimens.  

So, sexual dimorphism is present in Pp. jonesi, but only in the canines and sectorial 

premolars.   

p. i app to b ly d p  hic

t. cime uch 727

50% large a  t e la fem hile 

p. roomi, th al mo m o

n e r entition (T s  th

 P3 th sh w a wid e  ov .  In ases ed p

fla ge of he P  is 3 t ly ni y a l men h

 s pl e cu dge P  (i3

ng ) ov r 50-100% e an lable
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Table 4-6.  P3 Dimensions (mm) for Parapapio jonesi.   

WS
PP

3 
Breadth

P3
P  

Length 
PP

3 
Height 

Female Sts 565 8 6.7 4.4  
Male Sts 368 a  6.9 5.6 6.8 

Swp 1727   5.0  
Swp 2947 8e 6.8 5.2 4.6 

Indet. Sts 1 0 7.8 6.1  
Sts 456  6.9 5.3  
Swp 59 1 6.7 4.9  

    

Swp 389 

 

8 6.5 4.6  
 

The premolars of the Parapapio species at Sterkfontein more closely approx

the size of their molars.  This observation gives the impression that the size of the 

posterior dentition gradually increases from P3-M

imate 

2, then decreases in size again from 

2-M3.  However, in P. izodi, the molars are appreciably larger than the premolars and 

r Six).   

 

Table 4-7.  P4 Dimensions (mm) for a o

M

specimens are easily differentiated between genera (see Chapte

Par papio j nesi.   

WS
P4 

Breadth
P4 P4 

Length Height 
Female Sts 565 8 7.4 5.5  
Male Sts 368 a  8.1 5.7 7.2 

Swp 1727   5.3  
Swp 2947 8e 7.3 6.3 5.7 

Indet. Sts 301 0 9.7 6.4  
Sts 456 5 7.2 5.4 5.8 
Swp 59 2 8.1 6.1  
Swp 389 8 7.1 5.0  

     

Swp 1230 7 8.2 6.2 5.8 
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Table 4-8.  P3 Dimensions (mm) for Parapapio jonesi.   

WS
P3 

Breadth
P3 

Length 
P3 

Height 

P3 
F e lang
Length 

Sts 329  4.6 6.3  8.4 
Sts 355  4.8 4.8  7.8 

Female 

Swp 1742  6.2 5.8   
Male Sp 9  6.5 7.7 7.5 16.6 

Sts 348  4.9 7.5 6.7 2.7 
Swp 1  7.1 6.0   
Swp 245/15  5.0 7.6 6.6 15.8 
Swp 2947  7.1 6.6 6.3  

Indet. Sts 0306 0 6.8 7.1   
Sts 3053  4.7 9.6  10.3 
Swp 3  5.7 6.9 7.7 4.8 
Swp 1441 6 5.3 6.4   
Swp 2936 0a 5.9 9.0 8.7 5.1 

     

Swp 2938  6.4 8.2 9.0  
 

Table 4 . s m) or rapa  jone-9  P  Dim4 en ions (m  f Pa pio si.   

P4 
WS Breadth P4 Length P4 Height

  Female   Sts 329  2 5.8 6.7 4.9 
      Sts 355  7 6.1 6.0  
      Swp 270  8 6.1 6.0  
      Swp 1742  7 6.8 6.5  
  Male   Sp 9  2 6.4 6.9 5.2 
      Swp 1  2 6.9 6.8 4.6 
      Swp 245/15  1 5.5 6.6 5.6 
      Swp 1727  8f  6.5  
  Indet.   Sp 8b  15 5.7 6.8  
      Sp 12  2 7.2   
      Sts 381a   6.2 6.9 5.9 
      Sts 3053  8  7.4  
      Swp 3  1 5.5 6.9 5.6 
      Swp 9  4 6.0 6.0 3.8 
      Swp 13    6.9  
      Swp 273  4 5.7 6.8  
      Swp 1412   6.0 6.1 4.6 
      Swp 1441  8 6.4 6.2  
      Swp 2936  0a 6.4 7.3 5.7 
      Swp 2938   6.5 6.1 4.5 
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Molars 

As mentioned previously, the maxillary t rows Pp. jonesi appear outwardly 

convex (e.g. horse-shoe shaped).  In rela  ze r h ary 

molars of the complet esi crania (i.e. Swp 7, Sw 47 a ts 565) appear 

small.  The molars are t and c nly b  descri as ex ing the

generalized papionin p elso 973)  the a ce o ines a

premolars, esi specimens are difficult to attribute to x cat y.  Thi statement 

holds true for all Sterk papionins t so imes,  in th esence of 

dimorphic teeth, sexin ssible du  the e ove  in de  dime ns in the 

Pp. jonesi sample (see Tables 4-10 throug -15)

 

Table 4-10.  M1 Dime mm) fo arapa io jone .  

ooth

to the si

 of 

 of the ction anium, t e maxill

e Pp. jon  172 p 29 nd S

not distinc an o e bed hibit  

attern (see D n, 1 .  In bsen f can n  d

Pp. jon  a se egor s 

fontein , bu met  even e pr

g is impo e to  wid rlap ntal nsio

h 4 . 

nsions ( r P p si   

S
M1 

W eadth

M1 

Br
Distal 

eadth
M1 M1 

Br Length Height 
Female Sts 565 16 8.6 7.7 8.6  
Male Sts 367    8.7  

Sts 368 a  9.6    
Swp 2947 14d 8.4 7.9 8.1 4.9 

Indet. Sts 333 3 8.6 7.4 9.4  
Sts 456  8.5    
Swp 59 9 8.9 8.5 8.7  
Swp 389 15 8.3 7.6 8.1  

     

Swp 1230 15 9.6 9.1 7.9  
 

As in Pp. broomi, the mesial breadth of all of the maxillary molars is larger than th

distal breadth.  This is a characteristic trait of cercopithecids common among the 

papionini (Szalay and Delson, 1979). 

e 
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Table 4-11.  M2 Dimensions (mm) for Parapapio jonesi.   

WS

M2 
Mesial 

Breadth 

M2 
Distal 

B thread
M2 

Length 
M2 

Height 
  Female   Sts 565  16 10.1 9.7 9.6  
  Male   Sts 367  16   10.2  
      Swp 2947  10c 9.1 8.5 9.7 6.2 
  Indet.   Sts 333     10.3  
      Swp 59  7 10.3 9.5 9.7  
      Swp 389   9.4 8.7 8.7  
      Swp 1230  11 11.2 10.3 11.0  
      Swp 2914    9.1    

 

Table 4-12.  M3 D ns (mm) r Para apio jo .   imensio  fo p nesi

WS

M3 
Mesial 

Breadth

M3 
Distal M3 M3 

B hreadt Length Height 
Female Sts 565 8 9.1 7.5 8.9  
Male Sts 367  10.6 8.2 9.4 6.7 

Swp 2947 8e 9.1 7.5 9.4 6.4 
Indet. Swp 59 1 9.6 8.5 9.6 6.5 

Swp 389 8 9.2 7.7 9.1 5.9 
Swp 1230  11.4 9.6 11.4 6.2 

    

Swp 

 

2914  8.9 8.7 10.4 6.6 
 

The mandibular molars of Swp 245/15, a young a lt male bit high nd 

widely separated cusps.  Each loph is characterized by wide and well-developed enamel 

pillars, but the enam are not evel  as tho bserve s.  

Between each loph ly broad uccal 

are reminiscent of those found in the much larger papionin species, Papio (Dinopithecus) 

ingens, found at Swartkrans.  Pp. jonesi also displays little buccal flare from the cervix to 

the apex of the molar teeth.  The teeth are only slightly convex on their buccal surface.   

du , exhi  a

el pillars  as d oped se o d  Theropit in hecu

, a relative  b cleft can be observed.  These buccal clefts 
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Table 4-13.  M1 Dimensions (mm) for Parapapio jonesi.   

 WS

M1 
Mesial 

Breadth

M1 
Distal 

Breadth
M1 

Length 
M1 

Height 
Sts 329 15 6.9 7.1 8.5 4.1 
Sts 355 16 6.9 6.9 8.0  
Swp 270 16 6.4 6.4 7.6  

Female 

Swp 1742 16  8.4 7.8  
Male Sp 9 15   8.8  

Swp 1 16 7.8 7.9 9.0 4.4 
Swp 245 5/1 8 7.8 7.5 9.1  
Swp 1727 16f   8.9  

Indet. Sp 8b 8 6.5 7.0 8.1  
Sp 12 15 8.3 8.4 10.2  
Sts 306 5 6.8 6.8 9.2 5.6 
Sts 340  6.4 6.3 7.5 3.7 
Sts 381a 13 6.7 6.9 9.1 4.9 
Sts 3053 16   6.0  
Swp 3 7   9.4  
Swp 9 11 7.1  7.4  
Swp 13 14 7.8 7.4 8.6  
Swp 22 16  6.8 7.5  
Swp 83 13 7.4 7.2 9.0  
Swp 273 16   7.7  
Swp 379 13 7.6 7.4 9.3 5.3 
Swp 548 16 6.7 6.8 7.7  
Swp 128 b 3  6.3 6.0 8.5 4.6 
Swp 1412 7 6.5 6.4 8.4  
Swp 1441 16 7.2 7.7 8.1  
Swp 1738  7.0 7.0 9.0 4.7 
Swp 1784  7.8 7.8 10.5 5.4 
Swp 2936 12d 7.4 7.5 9.7 5.6 

    

Swp 2938 

 

 7.8 7.8 7.7 4.5 
 

Overall, the variation observed in the molar dentition is low.  However, the 

hibits a high degree of variability (CV = 0.39).  The 

variable

 

 

breadth of the hypoconulid ex

 pattern can be observed in viewing the differences in the male specimens, Swp 

11 and Swp 245/15.  In Swp 11, the hypoconulid is broad relative to the distal loph of

the M3.  In contrast, Swp 245/15 exhibits a small hypoconulid.  This pattern is observed

in the female sample, as well (e.g. Swp 1742 and Sts 329). 
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Table 4-14.  M2 Dimensions (mm) for Parapapio jonesi.   

WS
M2 Mesial 
Breadth 

M2 Distal 
Breadth 

M2 
Length M  Height2

Sts 329 6 8.4 8.0 11.1 6.2 
Sts 355 15 8.7 8.7 10.3  
Swp 270 16 8.2 8.0 8.8  

Female 

Swp 1742 10 9.7 9.3 10.4  
Male Sp 9 8 9.5 9.1 10.5 6.3 

Swp 1 19 9.1 8.3 10.2 5.8 
Swp 11 9 8.8 8.3 10.0  
Swp 245/15 3 8.7 8.5 10.7 5.6 
Swp 1727    9.9  

Indet. Sp 8 b 2 8.3 7.5 10.0  
Sp 12 8 9.9 10.0 11.8  
Sts 306 0  7.4 9.4  
Sts 340  7.3 7.0 9.9 5.3 
Sts 381 a  9.1 8.4 11.0 6.0 
Sts 421  8.6 8.0 10.4 4.9 
Sts 3053 16 9.1 9.2 9.4  
Swp 3  8.6 8.1 10.9 5.6 
Swp 9 11 8.8 7.8 10.3  
Swp 13  9.4 8.7 10.4  
Swp 17   8.5   
Swp 22 16 8.5 8.3 9.7  
Swp 83 5 8.9 9.0 10.6 5.9 
Swp 273 15 8.5 8.6 10.3  
Swp 379 5 9.1 8.4 10.7 6.6 
Swp 548 14 8.5 7.9 9.5  
Swp 1412 2 8.0 7.8 10.1 6.3 
Swp 1441 15   10.3  
Swp 1448   9.2   
Swp 1449    9.4  
Swp 1784  9.3 9.3 11.9 6.3 
Swp 1796  8.3 8.2 11.4 5.4 
Swp 2935 3b 8.0 7.7 9.5 5.2 
Swp 2936 4b 8.8 8.1 11.2 6.2 

    

Swp 2938 

 

 9.7 8.7 10.7 6.2 
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Table 4-15.  M3 Dimensions (mm) for Parapapio jonesi.   

 WS

M3 
Mesial 

Breadth 

M3 
Distal 

Breadth

M3 
Hypoconulid 

Breadth 
M3 

Length 
M3 

Height
  Female   Sts 329   2 8.3 7.4 4.5 13.3 6.6 
      Swp 270   12 9.1 8.0 4.6 11.4  
      Swp 1742   4 9.8 9.1 5.9 13.3 5.5 
  Male   Sp 9   3 9.4 8.2 5.6 14.0 6.8 
      Swp 1   4 9.6 8.4 5.1 13.0  
      Swp 11   4  8.9 8.2 4.7 12.6 
      Swp 245/15   0 8.5 8.2 4.0 13.0 6.7 
  Indet.   Sp 8 b   1 8.5 7.9 5.7 13.0  
      Sp 12   2 9.7 6.3 13.6   
      Sts 369 a    10.0 8.9 5.9 14.0 5.0 
      Sts 421     8.2 4.4 12.6 6.3 
      Sts 3053   16 10.7 7.9 4.9 12.0  
      Swp 3    8.5 7.3 4.4 12.9 6.9 
      Swp 9   1 8.8 7.4 4.8 11.0 6.3 
      Swp 13   5 10.9 9.6 7.8 14.1 7.5 
      Swp 17   2 9.6 8.3 6.6 13.0  
      Swp 22   4 8.8 8.0 5.0 12.4  
      Swp 83   1 8.9 8.4 6.1 13.3  
      Swp 273   9 9.1 8.1 4.6 13.2 6.3 
      Swp 379   2 9.1 8.1 4.7 13.3 7.4 
      Swp 548   13 9.4 8.3 5.1 12.7  
      Swp 1293   4 9.9 9.6 5.8 14.1  
      Swp 1441   12 9.1 8.7 4.8 13.0  
      Swp 1448   2 9.2 8.6 5.4 13.5 6.8 
      Swp 1449       12.5  
      Swp 1745   11 8.1 7.6 4.0 13.0  
      Swp 1796    8.3     
      Swp 2935    9.7 8.5 12.3 6.0 2.8 
      Swp 2936   1b 8.8 7.9 4.8 13.5 6.4 
      Swp 2938    10.0 9.1 5.3 12.3  

 
 
Anatomical Summation 

key fea

onin 

ophryonic groove is not present in either species.  The Pp. jonesi muzzle morphology is 

Pp. jonesi, the smallest of the Sterkfontein papionins, can be diagnosed using a few 

tures.  Typically, the anteorbital region of the Pp. jonesi sample presents a more 

straight-line nasal profile from glabella to nasion than either of the remaining papi

taxa.  Just as with Pp. broomi, Pp. jonesi exhibits no development of supraorbital tori and an 
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diagnostic among the Sterkfontein papionins.  Pp. jonesi typically displays lightly-

developed maxillary ridges paired with lightly-developed maxillary fossae.  The Pp. jonesi 

palate is the least prognathic of the papionins resulting in similar palatal morphology 

both males and females.  Both sexes typically display horse-shoe shaped palatal outline

when the palate is viewed from norma basalis.  The zygomatics of Pp. jonesi are typically 

Parapapio and are antero-laterally fleeting.  The Pp. jonesi dentition is papionin in 

morphology and displays premolar-to-molar ratios similar to Pp. broomi.  

in 

s 

 



 

CHAPTER FIVE  
PAPIO IZODI 

 
 

 izodi (Gear 1926) 

ncluding Papio izodi Gear 1926; Jones, 1937; Freedman, 1957.  Papio 

africanus , 1934, in part.  Papio sp. Eisenhart, 1974.  Papio wellsi, Freedman 1961. 

Parapap i (small) Eisenhart 1974.  Parapapio izodi Broom 1940, 1948; Dart, 1949; 

Hopwood and Hollyfield, 1954.  Parapapio whitei Freedman, 1965.) 

pe:  TP 7, formerly known as AD 992 (lectotype), a severely damaged 

 by Jones (1937) to represent species.  Maxillary dentition is 

fragme

itory of Type Specimen:  Department of Anatomical Sciences, University 

of the Witwatersrand, Johannesburg, South Africa. 

ite:  Taung, North West Province, South Africa. 

ed Material:  Fifty-four specimens from Members 2 and 4.  See Table 5-1 

for list of specimens. 

Introd

analyses of the Papio specimens from Sterkfontein depended heavily 

upon the Sts material for descriptions, as very little of the Swp material had been 

recovered at the time (Eisenhart, 1974; Freedman, 1957, 1970; Freedman and Stenhouse, 

Papio
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 Broom

io broom

Holoty

ntary. 

Repos
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Referr
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female cranium, selected
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1972).  In the influential analysis of the Sterkfontein papionins, Eisenhart (1974) 

correctly identified a specimen, Sts 262 (Figure 5-1), as a member of the genus Papio, but 

ies.  In a later analysis, McKee 

(1993) identified the specimen as belonging to the fossil papionin species, Papio izodi.  

Until this analys , Sts 262 was the on en in ber 4 of Sterkfontein referred 

to P. izodi.  This o bora e’s observation and identifies additional 

specimens of P. izodi from rkfon  this . iz  second-most 

commonly occurring papio n taxo rkfon  rec very of 

comparatively complete crania from the Member 2 excavations has significantly 

contributed to these identifications.  As a result, descriptions of male and female Papio 

izodi morphology, as it is known from Sterkfont

Papio izodi is represented by 54 specimens from both M  and 4.   This 

material includes specimens e.g. S  31) previo ly attribute obinsoni.  The 

significance of these ‘misid tified pecimens in sorting out the taxonomy of the 

Sterkfontein papionins is profound.  Most specimens exhibiting large molars were 

routinely categorized as members of P. h. robinso  with little other anatomical support 

for that designation.   

A specimen now attributed to P. izodi, Swp 31, was used by Berger et al (2002) to 

argue for a young date of Sterkfontein Member ased upon ification of this 

specimen as belonging to the large apio species . h. robinsoni nalysis during the 

course of this study revealed that much of the morphology of this specimen is clearly P. 

was unable to attribute the specimen further to a spec

is ly specim  Mem

 analysis c rro tes McKe

Ste tein.  In  analysis, P odi is the

ni n at Ste tein.  The ent reco

ein, are now possible. 

embers 2

 ( wp us d to P. h. r

en ’ s

ni,

4 b  their ident

P , P .  Closer a
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Figure 5-1.  St 2 ju il Sts 262 was the first, and only, speci P. izodi alysis.  Its 
fragmentary an ve m h y p es its diagno u r e s ti c le u
forms for com o  

men identified of until this an
sis, b t mo e rec nt di coveries, have provided rela vely omp te ad lt 

s 26 – a ven e Papio izodi.  
d ju nile orp olog com licat
paris n.    
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izodi.  Much of the confusion in assigning this specimen to a species derived from 

incorrect conclusions regarding the size of this specimen.   

Table 5-1.  Specimens Assigned to Papio izodi.   

Sex 
 Female Male Indet. 

  Sts 254 a Sp 10 Sp 22 
  Sts 254 b Sts 263 Sp 24 
  Sts 262 Sts 370 a Sts 251 
  Sts 274 Sts 370 b Sts 266 
  Sts 352 Sts 414 a Sts 267 
  Swp 4 Sts 414 b Sts 268 
  Swp 10 Swp 2 Sts 277 
  Swp 27 Swp 12 Sts 280 
  Swp 2946 Swp 29 Sts 303 
  Swp 2948 Swp 29a Sts 322 
    Swp 31 Sts 325 
    Swp 58 Sts 330 
    Swp Un2 Sts 335 
      Sts 374a 
      Sts 396 a 
      Sts 398 a 
      Sts 410 a 
      Sts 410 b 
      Sts 411 b 
      Sts 411a 
      Sts 416 a 
      Sts 542 
      Sts 548 
      Sts 2122a 
      Swp 21 
      Swp 282 
      Swp 365a 
      Swp 376 
      Swp 422 
      Swp 472 
      Swp 1017 
      Swp 1733 
      Swp 1774 
      Swp 1882 
      Swp 2848 
      Swp 2907 
      Swp 2943 

Specimen 
Number 

      Swp 2953 
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The fragmentary palate, Swp 31, (Figure 5-2) does appear broad for its size.  

However, its morphology is not biological in nature.   Upon closer analysis, an 8mm strip 

of breccia separating the palate into left and right halves can be observed (Figure 5-3b).  

When the breccia is accounted for, the specimen is clearly identifiable as P. izodi, not only 

in tooth size, but in multiple other features associated with the rostrum (Figure 5-3c).  As 

a result, a critical eye was cast upon specimens attributed to large Papio species and the 

enigma omi (small) species of Eisenhart (1974).  Most of the specimens 

attribut e two groups, Papio and Pp. broomi (small), now appear to belong to one 

species A small number of problematic large-bodied specimens still exist in the 

Sterkfontein collection, but these are only found in the pre-1966 (Sts) collection.  An 

artificia n bias has been suggested to account for the pre-1966 bias by Heaton 

dealt with in greater detail in Chapter Seven of this thesis.  

The remainder of this discussion focuses upon features that aid in diagnosing P. izodi 

from similarly sized Papionins at Sterkfontein. 

Descr

P. izodi to be identified at Sterkfontein (McKee, 1993) was referred to 

Parapapi y Freedman (1957), but Sts 262 displays diagnostic Papio features in the 

anteorbital region of the cranium (i.e. the fronto-nasal region).  Just as with Sts 251, a 

sub-adu , many features are not developed to the degree in which they are 

observed in the mature adult form.  However, a few adult specimens belonging to P. izodi 

have been recovered from Member 2.  In dental and cranial dimensions, Papio izodi 

tic Pp. bro

ed to thes

, P. izodi.  

l collectio

iption 

The first 

o broomi b

lt P. izodi

and Pickering (2005).  A topic 
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Figure 5-2.  Swp 31 – Purported Papio hamadryas robinsoni from Sterkfontein 
Member 4.  Shown here are (a) right norma lateralis, (b) norma verticalis and (c) palatal 
views of Swp 31.  Note, specimen is highly fragmented and an 8mm strip of breccia 
currently separates the palate into left and right halves.   
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e type of P. izodi, TP 7, (b) the purported P. h. 
robinsoni, Swp 31 and (c) a digitally modified photograph of Swp 31.  Note, only, the breccia was removed from the photograph 
shown in (c) and several points of articulation between the left and right halves were maintained.   

Figure 5-3.  Papio izodi Type Specimen and Swp 31.   Shown here are (a) th
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specimens from Sterkfontein compare well with Papio izodi samples from Taung, as will

be discussed in Chapter Six.     

Cranium 

 

Fro

nature 

and 

 both sexes 

and appears to thicken laterally in the sub-adult specimen, Sts 262.  This lateral 

thicken

 to 

tent across the orbits of the male 

and fem

back 

ples 

 the 

ial trace, 

ntal 

The supraorbital region of P. izodi is a diagnostic feature among the papionin 

genera at Sterkfontein.  Many juveniles, sub-adults and adults preserve this region, and a 

complete description of this region is now possible.  The supraorbital tori and the 

of glabella are of ‘typical’ Papio form in both sub-adults (Sts 262 and Swp 2948), 

adults (Swp Un2 and Swp 2946; Figure 5-4).  The torus is well-pronounced in

ing is less developed in the well-preserved adult specimens, Swp Un2 and Swp 

2946.  Glabella is well-pronounced in this species, and the supraorbital tori appear

originate from this point reaching their maximum height approximately mid-orbit before 

descending laterally.  Tori thickness is roughly consis

ale specimens, Swp Un2 and Swp 2946, respectively.   

Arising laterally from the tori, the origin of the temporal lines can be traced 

posteriorly.  Of the available specimens, Swp 2946 exhibits the best preserved exam

of this region.    The temporal lines originate anteriorly at the lateral most point of

supraorbital torus and parallel the frontal until the point of maximum post-orbital 

constriction.  Posterior to the constriction, the temporal lines continue their med

as the neurocranium begins to expand laterally.  The temporal lines can be traced 

posteriorly to a position slightly anterior to the coronal suture.  The lines cannot be 
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own ere  nor a la ralis re a mal (a) S p 29 6 an a 
mal    

 

Figure 5-4.  Female and le r l p gy.  Sh  h in m te a fe e w 4 d 
  Note, the n y g m  of the e.

 

 Ma  Papio izodi C ania Mor holo
male (b) Swp Un2 P. izodi. seco daril elon ate uzzle
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traced posterior to the coronal suture in any specimens, male or female.  Additionally, 

the degree of post-orbital constriction observed in male and female P. izodi specimens 

approximates the level of constriction observed in extant female baboons.   

w of 

curve toward inion.   

Ros

 from 

ithecoides williamsi).   

bella to 

t 

sion 

ly 

Posterior to the tori, a well-developed ophryonic groove can be observed from 

both, norma lateralis and norma verticalis.  This region is best preserved in Swp 2946, 

but the male, Swp Un2 and Swp 2948, a sub-adult female, present the best lateral vie

this region.  When viewed in Frankfurt horizontal, the cranium begins to rise just 

posterior to the ophryonic groove and reaches a high point near bregma.  Then 

immediately posterior to bregma, the calvaria begins to 

trum 

P. izodi specimens possess a narrow inter-orbital breadth.  This feature is typical 

of all papionins at Sterkfontein.  It is therefore not a useful diagnostic feature for 

assigning papionins to species, but is useful for separating papionins at Sterkfontein

other cercopithecoids (e.g. Cercop

Additionally, the muzzle of P. izodi displays a smooth concavity from gla

the prosthion.  Three remarkably complete specimens from Member 2 exhibit the 

amount of variability that can be observed in the glabellar region of P. izodi.  These 

specimens are: (1) Swp 2946, (2) Swp 2948 and (3) an un-numbered P. izodi male 

hereafter referred to as Swp Un2.  Swp 2948 and Swp Un2 are here suggested to bes

represent ‘archetypal’ P. izodi female and male morphology, respectively.   Both 

specimens, Swp Un2 and Swp 2948, display nasals with a smooth concavity from na

to rhinion.  Previously, an accurate description of this region was difficult, as the on

specimen referred to this taxon, Sts 262, was damaged near rhinion.  Recent discoveries 
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have shown the damage of Sts 262 to not have been a significant factor in the 

determination of its morphology, and it was a good approximation of P. izodi specimens 

at Sterkfontein.  Although slightly damaged, Sts 262 exhibits the typical anteorbital drop 

observ  

ed, 

male P. 

2 

, 

 region appears to be longer and more concave than that of the female, 

Swp 29

l P. 

 

reminiscent of the species Pp. broomi.  The area surrounding the nasal aperture, both 

anterio ect 

t-line 

ed in Papio, particularly P. izodi specimens from South Africa.  Furthermore, slight

differences in the morphology between males and females in this region are observ

possibly related to the secondary elongation of the rostrum in males.  Swp Un2, a 

izodi, exhibits a longer rostrum than the females from this site (e.g. Swp 2948).  Swp Un

displays the ‘typical’ anteorbital drop of P. izodi from glabella to rhinion, but additionally

displays a second concavity from rhinion to prosthion.  The exact nature of this second 

concavity cannot be known from Swp Un2, as the premaxillae are damaged near 

prosthion, but the

48 (Figure 5-4).   

Interestingly, the species appears to be more variable in the distinctive anteorbital 

region than previously thought.  Swp 2946, a specimen from Member 2, had previously 

been assigned to the species Pp. broomi by Pickering and colleagues (2004a).  This 

diagnosis was based upon a suite of features, but the state of the glabellar region, 

specifically the anteorbital drop, played the greatest role in its misidentification.  In al

izodi specimens except Swp 2946, the anteorbital region displays a sharp drop from

glabella to rhinion, as described previously.  This concavity is more abrupt in males than 

in females.  But, Swp 2946, an adult female P. izodi, displays an anteorbital region 

rly and posteriorly, is slightly damaged.  The damage does not significantly aff

the morphology of this region, but may play a small role in the misleading straigh
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appearance of the glabellar region when viewed laterally.  If the specimen had not been 

damaged, it is concluded that Swp 2946 would still have displayed an anteorbital drop 

deviant from the ‘typical’ P. izodi morphology (e.g. Swp 2948).            

 nasal aperture, damaged in most specimens, appears to be typically ovoid in 

both males and females.  The only major difference between males and females derives 

from the relatively larger muzzles that males of P. izodi possess.  In males, the nasal 

aperture appears to be slightly elongated relative to that of female specimens.  The 

difference does not appear to be significant, as most papionins at Sterkfontein share 

similar morphology regardless of taxonomic identities. 

ll available P. izodi specimens from Sterkfontein, the maxillary ridges are not 

as well developed as in some species at Sterkfontein (e.g. Pp. broomi).  When a maxillary 

ence of a well-developed maxillary fossa, and its 

state is directly correlated with the maxillary fossa.  The larger the fossa, the more 

developed the maxillary ridge.   

 fossae is variable within P. izodi, as some 

specimens exhibit larger fossae than others, but this state may be age and/or sex related.  

Specimens, such as Swp 2946 and Swp Un2, exhibit the typical maxillary depression 

observed in P. izodi specimens. In contrast, Sts 262, a sub-adult female, exhibits a shallow 

maxillary fossa which is not as well developed as in the adult P. izodi specimens.  In 

comparison, Swp 2948, a sub-adult female, although displaying a Pp. broomi-like 

anteorbital region, is diagnostic P. izodi in this anatomical region.  Viewed in norma 

verticalis, the development of a well-defined maxillary fossa just inferior to a slight 

maxillary ridge can be visualized.  In Swp Un2, an adult male, the maxillary fossa appears 

The

In a

The development of maxillary

ridge is present, it is the result of the pres
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to be developed to a comparable degree, as that in female P. izodi specimens.  Therefore, 

age appears to be a more important factor in determining maxillary fossae developm

in P. izodi when compared to the sex of the individual specimens. 

Additionally, the maxillary fossae of all P. izodi specimens are carried posteriorly 

onto the zygomatic resulting in a diagnostic infraorbital depression resulting from 

anterior facing zygomatics (Figure 5-5).   In Sts 262, the maxillae are only slightly 

depressed infra-orbitally, again, presumably due to the young age of this specimen.  In 

contrast, the adult infraorbital depression is usually well-developed, as in Swp 2948 and 

Swp Un2.  These maxillary fossae and infraorbital depressions are typica

ent 

l for P. izodi and 

can be ionina 

 

ome 

he 

 

used to diagnose members of this species from other members of the pap

at Sterkfontein.   

One of the few specimens preserving the pre-maxillary region, Sts 262, shows 

relatively narrow premaxillae.  Additionally, the anterior margins of the nasal aperture are 

outlined by the premaxillae.  Adult morphology may differ slightly from that of Sts 262, a

sub-adult female, but no other P. izodi specimens display undamaged premaxillae.  The 

only relatively complete male, Swp Un2, is heavily damaged in this region, while s

adult female specimens, Swp 2946 and Swp 2948, appear similar to the morphology 

observed in Sts 262.  The anterior margin of the premaxillae is damaged in most 

specimens, but the alveoli for the incisors are still present in Swp 2946 and Sts 262.  T

features of this region will be discussed in the next section on the P. izodi palate.   

Palate 

Sts 262 displays a typical P. izodi short, broad palate and can be described as 

horse-shoe shaped. The palate of P. izodi males (e.g. Swp Un2) differs by being  
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nfraorbital Morphology of Papio izodi.  Shown here in norma verticalis is Swp 2.

 

Figure 5-5.  Zygomatic and I
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secondarily elongated resulting in an elongated horse-shoe shaped palate.  Males display 

f 

 

false im

 

 

 

unately, 

 2946 

cimens, such as Swp 2946.  Superio-inferior 

structures to the spine, such as the greater wing of the sphenoid, preserve very little 

anatom p 

the typical curvature of the posterior dentition, most notably the molars, while the 

incisors and canine alveoli are less curved than in the females (Figure 5-6).  The palate o

P. izodi appears to be narrow, a result of the relatively large molars of the species.  This

pression is more pronounced in females (Swp 2946) than in males (Swp Un2).   

In actual fact, the palate is of comparable breadth to similarly sized Parapapio specimens.  

In Swp Un2, an adult male, the palate is comparatively long, but in both sexes, the palate

is broadest across the mesial loph of M2.  In both, males and females of P. izodi, the hard

palate is shallow, and the palatine foramina are moderately developed.   

When viewing the palate of P. izodi, the relatively large molars become a 

diagnostic feature that can be used to separate these groups (Papio vs. Parapapio).   The 

palate of Swp 2946 is among the best preserved of all the P. izodi specimens with median

and transverse palatine sutures, as well as the premaxillae suture, preserved.  Fort

the palatine bones are relatively complete.  The posterior palatine foramina of Swp

are partially filled by breccia, but appear to be typically Papio in form.  The foramina can 

be better visualized in a few male specimens, such as Swp 29a and Swp 12.  The 

posterior nasal spine is visible in some spe

ical detail, as most are damaged or covered in breccia.  On its right side, Sw

2946 preserves the medial and lateral plates of the pterygoid processes, and these 

sphenoidal structures are indistinguishable from extant Papio.  

The moderately developed incisive foramina are anteriorly situated on the palate 

around the level of C1.  As a result of their placement, the incisive foramina are  
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 are (a) Figure 5-6.  Palatal Morphology of Papio izodi.  Shown here in norma basalis
Swp 2946, a female P. izodi and (b) Swp Un2, a male P. izodi.    
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completely enclosed in the premaxillae, whereas in most cases of extant Papio, the 

incisive foramina are bisected by the premaxillary-maxillary suture with portions of the 

foramin

e 

ecimen, 

latal morphology are 

related to the dentition of the specimen, Sts 262.  In Sts 262, neither the left nor the right 

canine  

 

 

adult, Sts 262 would have been a female. 

Mid-face and Zygomatic Arch 

As with many features in P. izodi, the zygomatic exhibits some age-related 

morphological differences.  For example, in Sts 262, a sub-adult female, the zygomatic 

bone appears to be lightly built, but observations are tentative, as very little of the 

zygomatic arch remains.  In specimens preserving more of this region, the zygomatic and 

arch appear more heavily built (e.g. Swp 12 and Swp 29a) suggesting that the lightly built 

a located in both bones.  In Sts 262 and Swp 2946, the foramina are filled with 

breccia, but the premaxillary-maxillary suture can be seen posterior to the foramina.   

During the course of this analysis, only insignificant age-related differences in th

palatal anatomy of P. izodi specimens were observed.  For example, a sub-adult sp

Sts 262, displays many of the features typical adult P. izodi morphology, but usually, to a 

lesser degree.  The only differences between adult and sub-adult pa

is present, but the alveoli can be visualized.  The canine appears not to be sexually

dimorphic in this species (see dentition discussion).  In Swp Un2, much of the C1 crown 

is missing, but length and breadth measurements are determinable.   The measurements 

of the C1 of Swp Un2 are only slightly larger than those of its P3.  In Swp 12, an 

additional adult male, only the C1 alveolus is visible, but the specimen exhibits the 

‘typical’ male non-sexually dimorphic canine.  The same is true for females of the species

(e.g. Swp 2946).  Additionally, the small size of the canine alveolus suggests that as an
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state of the zygomatics in Sts 262 may be age-related.  The zygomatics, especially the 

lateral margins, are directed more anteriorly than other Papionins at Sterkfontein.   The 

 typical of the 

morphology observed of P. izodi specimens at Sterkfontein and parallel P. izodi specimens 

(S.A.M. 11728, T.-13, TP 11) from the fossil site of Taung. In Sts 262, the antero-inferior 

root of the zygomatic arch originates at the mesial loph of the M2.   In contrast, adult 

specimens of P. izodi exhibit some variability in the placement of the anterior root.  In 

female specimens, the root originates, as far anterior as the distal loph of M2 (e.g. Swp 

29a) and as far posterior as the mesial loph of the M3 (e.g. Swp 2946).  In the most 

complete adult male from Sterkfontein, Swp Un2, the zygomatic root is placed 

posteriorly at the level of the mesial loph of M3.  An additional male specimen, Swp 12, 

though fragmentary, exhibits a zygomatic root with morphology matching that of Swp 

Un2.  Differences in the form of placement of the zygomatic may show some sex related 

differences, but many of the specimens exhibiting the morphology in this region are of 

undetermined sex.  It is clear, though, that sub-adult specimens have smaller muzzles and 

accompanying those smaller muzzles, are more anteriorly placed zygomatics.   

The plane of the zygomatics, both, the lateral and mesial margins, are directed 

more perpendicularly to the occlusal plane than in other species at Sterkfontein, such as 

Pp. broomi which have lateral margins which are posteriorly oriented.  In conjunction with 

the perpendicular zygomatics, all specimens attributed to P. izodi display an infraorbital 

fossa diagnostic of the species (see detailed discussion in Rostrum section).  The 

infraorbital fossa is consistently present in adults, but its state varies with age, as well.  In 

the adult male, Swp Un2, and female, Swp 2946, specimens, the adult infra-orbital fossa 

zygomatics of Sts 262, although a sub-adult, are in other features
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is well-developed while in Sts 262, a sub-adult female, the fossa is only lightly developed

(Figure 5-7). 

The temporal fossae of adult P. izodi’s, such as Swp 2946, appear to be slightl

larger in size than that observed in comparably sized e

 

y 

xtant females.  In Sts 262, a sub-

adult fe

ral 

i at Sterkfontein appears to be a conservative feature with 

specim dult 

s to 

males 

male, the left temporal fossa does not appear to be as large, as the fragmentary 

adult male, Swp 12, or the female, Swp 2946, but this region in Sts 262 is highly 

fragmented.  Developmental age and sex may also play a role in the size of the tempo

fossa, as Sts 262, a female, is significantly younger than Swp 12.     

Orbit 

Orbital shape in P. izod

ens showing relatively low levels of variability in the feature.  Sts 262, a sub-a

female, displays typical Sterkfontein Papio orbital anatomy.  The orbits are large relative 

to the face and are sub-circular in shape.  The most inferior point of the orbit appear

be just medial to center of the orbit.  The orbits in adult males (Swp Un2) and fe

(Swp 2946) exhibit similar morphology to that of the sub-adult (Sts 262), but the orbits 

are proportionately smaller in the adults.  Additionally, in Swp Un2, the most lateral 
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Figure 5-7.  Rostral Morphology of Papio izodi. Shown here in norma verticalis are 
(a) Swp 2946, a female P. izodi and (b) Swp Un2, a male P. izodi.
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portion of the orbit appears to be near superior margin, a trait reflected in females (e.g. 

Swp 2946), but to a lesser degree.  Additionally, the inter-orbital distance is small – a 

feature typical of all papionins at Sterkfontein.  The narrowest point of inter-orbital 

constriction is situated near the front-nasal suture.     

In comparison to the genus Parapapio, the orbital region of P. izodi (e.g. Swp Un2 

and Swp 2946) is developed more robustly (Figure 6-7).  Among the boundaries of the 

orbit, the inferior, medial and lateral orbital margins are comparatively thin, but well 

defined.  In contrast, the supraorbital tori are well-developed and are thickest near their 

lateral margins.   

Calvaria and Temporal 

The calvaria of the available P. izodi specimens appear relatively consistent.  

Although posteriorly fragmented, Sts 262 displays a well-rounded cranium.  In most of 

the parietal and occipital regions, cranial bone is absent and/or fragmentary.  Those 

regions are additionally obscured by unworked breccia.  Although some cranial 

easurements were estimated, cranial breadth appears to be greatest in the region of the 

ss fragmentary 

than the right.  It is on the left side of this specimen that a probable nuchal crest is 

visualized.  The well-developed crest appears to originate at the termination of the 

posterior root of the zygomatic and continues posteriorly to inion, although obscured by 

breccia.  The difficulty of this crest is that it is present in a sub-adult specimen (Sts 262) 

while adult specimens, such as Sts 254a, exhibit little if any evidence of a nuchal crest.  

Yet, these characteristics are consistent with the observations of adult P. izodi specimens.  

Swp 2946, a female, and Swp Un2, a male, display very similarly shaped crania with Swp 

m

mastoid processes of the temporal bones.  The left side of Sts 262 is le
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Un2 being only slightly longer.  In a lateral view of the male, Swp Un2, a breccia 

obscured protuberance exists near inion, but its exact nature is undeterminable.  

Fortun .  

e.  

 

 

lar corpus.    However, the 

weathering observed on the specimen does not obscure its morphology, and no evidence 

of mandibular fossae appears on any of the available P. izodi specimens.   

ately, Swp 2953, a male(?) cranium with a fractured muzzle, preserves this region

A well-developed external occipital protuberance can be observed in Swp 2953.  In spite 

of that, a well-developed nuchal crest does not appear to be associated with any of the P. 

izodi specimens, even among the males, Swp Un2 and Swp 2953.      

Mandible 

Currently, very few mandibles of P. izodi are preserved in the Sterkfontein sampl

Much of the sample is heavily fragmented preserving only small portions of the 

mandibular anatomy.  The only associated specimens of P. izodi are Swp 29a, a 

fragmentary male cranium, and Swp 29b, a fragmentary mandible (Figure 6-8).  

Therefore, the following description of P. izodi mandibular features is largely based upon 

this specimen and comparisons with other taxonomically identifiable specimens of P.

izodi. 

Swp 29b is a left mandibular corpus with a partial ascending ramus lacking the 

anterior dentition.  Additionally, much of the posterior dentition (P3-M3) is represented 

by only buccal enamel, but mandibular anatomy can be viewed buccally.  The preserved 

portion of the anterior margin of the mandible exhibits a receding symphyseal region.  

The lateral surface of Swp 29b appears to be exfoliated for much of its surface.  Sts 370,

a sub-adult male, also exhibits an exfoliated mandibu
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Figure 5-8.  Swp 29a-b, an Associated Mandible and Cranium of io izo

ntero-inferior ed of th ndible terminates near the mesial marg

the P nferior margins o wp 2 re fragm d, but wp 28 is reg s 

preserved.  On the lingual side of Swp 282, the inferior margin is significantly narrower 

than the alveolar portion of the mandible.  Gonion is absent in Swp 29b and is damaged 

in most other specimens (e.g. Sts 370a and Sts 374a).  The co  appe o be o

slightly smaller in dimension than the ascending ra   In S 2, the dibul

Pap di.  

 

The a ge e ma in of 

3.  The i f S 9b a ente  in S 2, th ion i

rpus ars t nly 

mus. ts 35  man ar 
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corpus appears to have its greatest depth around the level of mesial M2

specimens preserve this regio ee 7

cending ramus i road s anterior-posterior dimension, but its exact 

height can only be estimated.  Laterally, the height appears to be low when compared to 

the he mandibular c us.  I p 29b, ondy roces the m le 

is preserved and appears to be buttressed to a greater extinct on its medial aspect than 

that observed in extant Papio.  Additionally, the mandibular condyle of Swp 29b is 

rectangular in cross-section while in extant Papio, t ondyle ore se oidal  

coronoid process of Sts 374a is more angular than comparab tant s mens, the 

process is placed in an inferior position to the posteriorly placed condyloid process.  But, 

Sts e damag in the a, and conclusions regarding this region of the 

anatomy should wait for the recovery of more complete specimens.  In all other available 

specimens, the coronoid process is fragmented; th re, th ent of  sigmo

notch is indeterminable.   

lly e exte l oblique e obsc  the M poco .  

This feature can be observed in Sts 352 (female?) and Swp 29b (male) and appears to be 

a predictable feature in P. izodi.  In occlusal view, Sts 335 and Sts 370 appear to display a 

v-shape ct 

l P3 level.      

, but few other 

n (s  also, Sts 3 4a).   

The as s b in it

 depth of t orp n Sw  the c loid p s of andib

he c  is m sam .  The

le ex peci  and 

 374a appears to b ed  are

erefo e ext  the id 

When viewed latera , th rna  ridg ures 3 hy nulid

d toothrow, but both specimens are fragmentary and/or distorted.  So, the exa

nature of the mandibular toothrow cannot be reliably determined.  A short incisal shelf 

extends posteriorly to around the dista
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Dentition 

In most P. izodi specimens, anterior dental elements, such as incisors, are absen

and therefore, only, a cursory description of these elements is attempted below (see 

t, 

Table 5-2 for metric data).   

Table 
millimeters (mm).   

Std. 

5-2.  Descriptive Statistics for Papio izodi.  Note, measurements given in 

 N Minimum Maximum Mean Deviation CV 
I1 Length 1 6.1 6.1 6.1     
I1 Height 1 8.9 8.9 8.9     
I2 Length 1 4.9 4.9 4.9     

2

I
I  Height 1 8.9 8.9 8.9     

1 6.4 6.4 6.4     
I2 Length 

I2 H 1 10.2 10.2 10.2     

C1 Length 

 
P  Breadth 20 6.7 9.0 7.5 0.6 0.09 

2 Breadth 

1 5.0 5.0 5.0     
eight 

C1 Breadth 7 5.7 7.3 6.8 0.5 0.08 
4 6.7 8.3 7.3 0.7 0.10 

C1 Height 2 11.9 14.9 13.4 2.1 0.16 
C1 Breadth 2 5.1 7.1 6.1 1.4 0.23

3

PP 0 
P

3 Length 18 5.0 6.7 5.8 0.6 0.1
P

3 Height 9 6.0 8.9 7.3 1.0 0.14 
P P 0.07 

4 Breadth 27 7.3 9.4 8.3 0.6 
P4

P 26 4.9 7.2 6.2 0.6 0.10 
P4 Height 12 5.4 8.2 7.0 1.0 0.14 

.5 0.5 0.09 
P3 Length 8 5.4 7.2 6.3 0.6 0.10 
P3 Height 5  14.1 0.61 
P3 Flange  5.5 12.9 9.7 3.1 0.32 
P4 Breadt 10 5.9 7.1 6.6 0.4 0.06 
P4 Length 11 5.9 7.4 6.6 0.5 0.07 
P4 Height 7 4.2 5.9 5.1 0.7 0.13 
M1 Mesial Breadth 24 7.9 11.1 9.6 0.7 0.07 
M1 Distal Breadth 24 6.3 10.9 8.9 0.9 0.10 

 Length 

P3 Breadth 6 5.0 6.2 5

 3.8 6.9 4.2 
 Length 4
h 
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 N Minimum Maximum Mean 
Std. 

Deviation CV 
M1 Length 29 7.0 1.1 0.12  12.9 9.3 
M1 Height 6.6 0.8 0.15 
M2 Mesial Breadth 29 8.3 13.0 11.0 1.0 0.09 

al Breadth 30 8.2 12.5 10.1 0.9 0.09 
M  Length 31 9.7 12.8 10.8 0.9 0.08 
M2 H

2

0.12 

M3 Height 9 6.2 8.1 7.1 0.6 

M1 Length 12 7.9 10.2 9.1 0.8 0.09 

 

 
2 12 8.3 10.3 9.2 0.7 0.08 

10.3 13.2 11.1 0.8 0.07 
M  Height  0.5 0.08 

3 9 8.7 10.7 0.7 0.07 
M3 Distal Breadth 9 7.4 10.4 0.10 
M3 Hypoco ulid Breadth 9 4. 0.19 
M3 Length 13  1.0 0.07 
M3 Height 7.2 8.3 7.7 0.5 0.06 

6 4.3 5.5 

M2 Dist
2

eight 11 6.2 9.7 7.6 1.1 0.14 
M  Mesial Breadth 18 8.8 12.7 10.7 1.0 0.10 
M3 Distal Breadth 17 7.6 11.7 9.2 1.1 
M3 Length 22 9.6 13.4 10.8 1.0 0.09 

0.09 
M1 Mesial Breadth 11 7.1 9.7 7.8 0.7 0.09 
M1 Distal Breadth 12 6.7 9.6 7.9 0.9 0.12 

M1 Height 6 4.5 5.7 5.1 0.5 0.10
M2 Mesial Breadth 13 8.6 10.8 9.5 0.7 0.07
M  Distal Breadth 

M2 Length 15
2 5 5.9 7.2 6.4

M  Mesial Breadth 9.6 

8.8 

5.7 

0.9 

1.1 n 2 7.0 

12 11.7 15.0 .4

4 
 

However, the anterior dentition is only useful in distinguishing papionin from 

non-papionin specimens (e. msi) and usually, other anatomical f atures can be 

used in absence of this information.   

In the Sterkfontein sample, the posterior dentition is much better represented in 

the taxonomically identifiable elements.  Additionally, the posterior dentition is more 

useful in distinguishing among the various papionins at Sterkfontein – specifically, Papio 

g. C. willia e

 



 136

and Parapapio.  The relationship between the size of the premolars and molars are of 

greatest worth in differentiating the papionin species at Sterkfontein and may suggest 

xtant Papionini (see Chapter Six).    

Incisors 

Swp 2  n  s taxonomically identified P. izodi hat preserves 

the anterior dentition relativ .  Labia he incisors of Swp 29a appear typically 

papionin.  On th  side, t I2 are preserved.  The I arger oth, length 

and height, dimensions when compared to the I2.  The lingual surface of the incisors is 

covered with breccia; theref urther a omi etail e max ary incisors of 

Swp 29a can be derived. 

A mandi  414a ves both ciso  and n the side.  The 

right I1 appears to be distort iorly, bu t incisors seem to 

be relatively intact.  The man  incisors flect morp gy of  maxillary 

incisors.  The I1 is larger tha ut to a sser degree than that observed in the 

maxillary incisors.  In spite of minor damage, the lingual surface of I1 and I2 can be 

visualiz

phylogenetic affinities with one or more groups in the e

9a is the o ly pecimen  to  t

ely intact lly, t

e left he I  a1 nd 1 is l  in b

ore, no f nat cal d of th ill

ble, Sts , preser  in rs, I1 I2, o left 

ed anter t the aforementioned, lef

dibular  re  the holo  the

n the I , b2  le

ed, and the I1 and I2 are devoid of any lingual enamel – a feature common among 

fossil and extant papionins. 

Table 5-3.  I1 and I2 Dimensions (mm) of Papio izodi.     

 
I1 

Breadth
I1 

Length
I1 

Height 
I2 I2 

Length Height 
  Male   Sts 414 a  6.1 8.9 4.9 8.9 
      Swp 58 7.4 6.4 10.7   
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Table 5-4.  I1 and I2 Dimensions (mm) of Papio izodi.     

 
I2 

Breadth
I2 I2 

Length Height 
  Male  Sts 370 a 6.4 5.0 10.2 

 

As mentioned previously, P. izodi exhibits low levels of sexual dimorphism in 

cranio-dental features.  Yet, canines are 

especially Papio, but very little dimorphism is observed among male and female P. izodi 

specimens at Sterkfontein (Table 5-5).  In Swp Un2, an adult male, the left canine is 

damaged, but the remaining gment dicat at C1 uld ha een only 

slightly broader than the P3.  Additionally, P. izodi specimens exhibited heavily worn 

canines suggesting a possibl side grinding motion during mastication (Ron 

Clarke, personal communication).    

Table 5-5.  C1 a Dim s (mm) o Papio izodi.  

Canines 

typically dimorphic among extant papionins, 

 dental fra  in es th  wo ve b

e side-to-

nd C1 ension f    

 
C1 

Breadth
C1 C1 

Length Br headt
C1 

Bre th ad
Sts 254 b 5.7 7.3   
Swp 2946 7.3    

Female 

Swp 2948 6.6 6.9   
Male Sts 263 6.9    

Sts 370 a    7.1 
Sts 370 b 7.0 8.3 14.9  
Sts 414 a    5.1 
Swp 29a 7.1 6.7 11.9  

    

Swp Un2 6.7    
 

Premolars  

The posterior dentition of P. izodi is comparatively better preserved than the 

anterior dentition.   As mentioned previously, this is typical of the entire Sterkfontein 

papionin sample.  The posterior dental P. izodi sample contains a wide range of ages from 
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relatively young adults to very old adults, as indicated by their premolar and molar wear 

scores (Table 5-6).  

Table 5-6.  P3 Dimensions (mm) of Papio izodi.     

WS
PP

3 
Breadth

P3
P  PP

3 
Length Height 

Sts 254 a  7.9 5.1  
Swp 10  7.3 6.3 7.0 
Swp 27 8 7.3 5.4  
Swp 2946  8.7 5.2  

Female 

Swp 2948  7.2   
Male Sp 10  6.8 5.5 7.8 

Sts 263 0 7.0 6.7 8.9 
Sts 370 b  7.6 6.5 7.6 
Sts 414   b  7.2 5.8 6.2 
Swp 12 8 7.2 5.0  
Swp 29   a  7.9 6.1  
Swp 58  7.5 5.3  
Swp Un  2 7 7.9 6.4 6.0 

Indet. Sp 22 2 8.3 5.5 8.3 
Sts 266 0 6.8 6.1 6.1 
Sts 267 6 7.2   
Sts 277  6.7 5.9  
Sts 398 a 8 7.2 5.4  
Swp 21 0 9.0 6.4 7.6 
Swp 472  7.2 5.4  
Swp 1774 8 6.7 5.0  

     

Swp 1882  7.1 5.7  
 

In P. izodi, the canine was not observed to be highly sexually dimorphic, and this 

pattern

po he P3 

 was repeated in the maxillary and mandibular premolars.  The maxillary 

premolars, P3 and P4, exhibited very little dimorphism between the sexes of P. izodi 

breadth, length and height (Tables 5-6 and 5-7).   

A wide degree of overlap exists within the sample, but Sts 263, a male, appears to 

ssess a premolar that diverges from the ‘typical’ P. izodi morphology.  However, t

is from a young adult male which exhibited very little premolar wear.  The aberrant 
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dimension, P3 height, is most probably a reflection of the specimen’s young age, and not 

a divergent morphology.   

 

Table 5-7.  P4 Dimensions (mm) of Papio izodi. 

WS
PP

4 
Breadth

P4
P  PP

4 
Length Height 

Sts 254 a  9.4 5.7  
Sts 262  7.4 6.4 5.4 
Swp 10  8.1 6.3 7.1 
Swp 27 4 7.9 5.8  
Swp 2946 f 9.4 5.9  

Female 

Swp 2948  7.7   
Male Sp 10  7.3 6.2 7.5 

Sts 263 1 7.9 7.0 8.2 
Sts 370 b  8.4 6.7 8.1 
Sts 414 b  8.1 6.1 7.0 
Swp 2 1 8.6 7.1 6.9 
Swp 12 8 8.7 6.2  
Swp 29a  9.1 6.6  
Swp 31 4 9.3 7.2  
Swp 58  8.4 5.9  
Swp Un2 7 8.6 7.1 5.4 

Indet. Sp 22 3 8.6 5.8  
Sp 24 8 7.8 6.1  
Sts 251  8.3 6.5 8.0 
Sts 266 1 7.5 6.4 7.8 
Sts 267 6 8.3 4.9  
Sts 277  7.5 6.5  
Sts 330 8 8.2 5.6  
Sts 398 a 8 7.8 5.2  
Sts 548  8.6 6.1  
Swp 21 0 9.2 6.7 6.6 
Swp 472  8.0 5.5  
Swp 1017 0 8.7 6.8 7.0 
Swp 1882  8.1 5.5  

     

Swp 2907  8.3 5.5 6.2 
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The maxillary dentition of the P. izodi sample is better preserved than that of t

mandibular dentition.  But, some generalizations c

he 

an be drawn from the sample.  The 

reatest difference in the maxillary and mandibular premolar sample was in the breadth 

isons of flange length, as the 

maxillary dentition does not have a corresponding measurement.  

Table 5-8.  P i

g

dimension, only.  However, this does not include compar

3 Dimensions (mm) of Pap o izodi.     

WS
P  3

Bre thad
P  3

Length 

P  3
P3 Flange 

Height Length 
Sts 352   6.2 6.0 4.1 9.9 Female 
Swp 4  0 5.0 6.8 6.3  

Male Sts 370 a   5.8 7.2  12.9 
Sts 414 a   5.7 6.7 14.1  
Swp 29    5.5   

Indet. Sts 280   5.3 6.3 6.1 10.4 
Sts 335   5.0 6.1 3.8 5.5 

    

Sts 548    5.4   
 

Overall, the breadth of the maxillary premolars a rs to

than that of the mandibular premolars (Tables throu -9), b is tren  was also 

observed in the Pp. broo .  The fere etwe he P3 3 of the P. izodi 

sample was the most no bserved. 

In both sexes, th ular pr olar ears  sma n brea  than its 

maxillary equivalent.  Although the maxillary sample is represented by over twice as 

many teeth, the difference is not a reflection of varying representations of the sexes (i.e. 

more females in one sample).  Individually, the dimensional difference appears to persist. 

Within the mandibular premolars, sexu

males, 

ppea  be dramatically larger 

 5-6 gh 5 ut th d

mi sample  dif nce b e  tn  and P

table o   

e mandib em  app to be ller i dth

ally dimorphism is relatively unmarked.  

However, the exception is the flange length of the sectorial premolar.  In P. izodi 

the sectorial P3 is slightly larger and in only the flange length (Table 5-8).  In all other 
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dimensions, males and females overlap, significantly.  The P3 breadth and length of b

sexes are nearly indistinguishable.  Sts 370a, a male P. izodi, exhibits a flange length o

24% larger than the female, Sts 3

oth 

nly 

52.  In comparison, a male Pp. broomi specimen 

ossessed a flange length over 84% larger than that of the female Pp. broomi specimens.  

Therefore, the degree of dimorphism observed in the P. izodi sample is relatively small 

for the Sterkfontein papionin sample.  The lac n sexu imorp  is again 

observed n . able -9) res  it is  typical for the 

species, but other denta ions su rt t pare ck o al dim rphism in 

the P. izodi s . 

Table 5-9.  P4 Dimensions (mm) of Papio izodi.   

p

k of sig ificant al d hism

 i  the P4 of P  izodi (T  5 .  P ently,  not clear if this is

l dimens ppo his ap nt la f u sex o

ample

WS P4 hBreadt P gth4 Len P4 Height 
Sts 352 3 7.1 7.0 5.1 Female 
Swp 4 0 5.9 5.9 4.7 

Male Sts 370 a 1 6.3 7.4 5.9 
Sts 414 a 6.9 6.3 5.7 
Swp 29  6.8  

Indet. Sts 280 6.2 6.3 4.4 
Sts 335 6 6.8 6.1  
Sts 411a 6.1 6.4 5.6 
Sts 542 7 6.9 7.3 4.2 
Swp 282 6.7 6.7  

   

Swp

 

 2848 6.6 6.8  
 

Molars 

Morphologically, the molars are indisti

Tables 5-10 through 5-1  the m ar da r the odi sample.  Again, the 

degree of sexual dimorphism in the P. iz i sam s no rked eve e 

relatively larger molars when compared to the breadth and length of the P. izodi 

premolars are somewhat diagnostic among the papionin sample at Sterkfontein.  Even in 

nguishable from the typical papionin.  

5 provide ol ta fo  P. iz

od ple i t ma .  How r, th
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the presence of premolars, sex determination was complicated by the fact that these 

typically dimorphic teeth were rather deceptive.   

 

Table 5- . m n mm  fo  10   M1 Di e sions ( ) r Papio izodi.   

M  1

WS
Mesial 

Brea thd

M  1

Distal 
Br hea td

M  1 M1 
Length Height 

Sts 254 a  10.0 9.4 8.6  
Sts 274  8.9 8.8 9.6  
Swp 10  9.4 8.9 9.9  

Female 

Swp 27 16   8.3  
Male Sp 10    8.5  

Sts 263 5 9.7 9.5 10.3 6.0 
Sts 370 b  10.9 10.9 10.6  
Sts 414 b  9.0 8.1 9.0 5.6 
Swp 2 12 9.8 8.9 9.6  
Swp 29a 16 10.0 9.5 9.9  
Swp 31    9.0  
Swp 58  9.6 9.0 9.7  
Swp Un2  9.5 9.3 10.5 4.8 

Indet. Sp 22 8 9.4 8.8 8.5  
Sp 24 16   8.2  
Sts 251 8 9.7 8.7 9.4 5.5 
Sts 266 10 8.6 8.1 9.1  
Sts 267 16 9.5 9.0 9.1  
Sts 277 6 9.6 8.3 9.7  
Sts 330 16 9.3 9.0 8.6  
Sts 398 a 16 9.6  8.6  
Sts 410 a  10.2 9.4 10.4  
Sts 548  9.6 9.1 9.7  
Swp 21 1 11.1 10.3 12.9  
Swp 365a  7.9 7.5 8.0  
Swp 376  9.5 8.9 10.1 6.6 
Swp 472  10.1 9.5 8.4  
Swp 1017 4 9.2 8.4 10.3 6.1 
Swp 1733 0 10.0 9.2 10.2  
Swp 1774 16 9.3 8.8 8.5  
Swp 1882  8.9 8.5 9.1  

     

Swp 2943   6.3 7.0 4.3 
 

olar.   

 ratio in P. izodi was the most similar of the 

Sterkfontein papionins to that of extant Papio.  As previously mentioned, molar-to-

In P. izodi, the fourth premolar was smaller in size and shape than the first m

Interestingly, the molar- to-premolar
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premolar ratios were shown to be useful indicators of taxonomic groups within the 

papionini (Fleagle and McGraw, 2002)  and may be a feature of cladistic value with 

respect to the extinct papionins. 

 
Table 5-11. Dime m) fo Papio izodi.     M2 nsions (m r 

WS

M2 
Mesial 

Br headt

M2 
Distal 

Br headt
M2 M  2

Length Height 
Sts 262 7 10.2 9.1 10.4  
Sts 274 6 10.4 9.4 10.4  
Swp 10  10.9 9.8 11.4  
Swp 27 13 10.4 9.3 9.8  

Female 

Swp 2946 16f 11.9 10.7 11.2 6.2 
Male Sp 10  10.0 9.4 9.8 6.3 

Sts 263 0 11.1 11.0 12.7 8.7 
Sts 370 b  12.4 12.1 12.5 8.5 
Sts 414 b  10.6 9.6 11.0 6.9 
Swp 2 1 12.1 10.6 12.1  
Swp 12 16 10.7 9.9 9.9  
Swp 29a 7 11.9 10.7 12.1  
Swp 31    11.4  
Swp 58  11.8 11.0 10.7 7.4 
Swp Un2  12.5 11.0 12.8 7.2 

Indet. Sp 22   10.2 10.0  
Sp 24  11.2 10.2 9.7  
Sts 251 2 11.0 9.8 10.5 7.2 
Sts 266 3 10.0 9.6 10.3 7.0 
Sts 267 13 11.9 10.9 10.4 7.6 
Sts 277 2 10.4 9.6 10.1  
Sts 303  13.0 12.5 11.5  
Sts 322  10.3 9.1 10.9  
Sts 325 0 10.4 10.0 10.1 7.9 
Sts 330 13 10.9 10.6 10.3  
Sts 398 a 13 11.0 10.3 10.0  
Sts 410 a  10.3 8.2 10.1 9.7 
Sts 548  11.8 10.7 11.7  
Sts 2122a 10 10.1  11.4  
Swp 365a  8.3 8.3 10.7  
Swp 472  11.2 10.2 10.3  
Swp 1017 0 10.7 8.8 11.1 7.9 
Swp 1774 10 11.3 10.3 10.4  
Swp 1882  10.8 11.0 12.2 6.9 

     

Swp 2907   9.8   
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Table 5-12.   M3 Dimensions of Papio izodi.  Note, measurements given in 
millimeters (mm).   

WS

M3 M3 
Mesial 

Breadth
Distal M3 M3 

Breadth Length Height 
Sts 262 2 11.0 10.1 11.6 6.2 Female 
Swp 27 6 9.7 8.2 9.9  
Swp 2946 5b 10.8 9.2 11.1 6.8 

Male Sts 414 b  8.8 7.6 10.1 7.6 
Swp 12 9 10.3 9.2 10.6  
Swp 29 a    12.5  
Swp 0058  10.6 9.0 10.9 8.0 
Swp U 2 n  12.6 10.0 12.3 8.1 

In tde . Sp 22 0 11.3 8.7 10.8 7.1 
Sp 24  9.9  9.9  
Sts 251 0 10.5 8.2 10.3  
Sts 266 1 9.8 8.2 10.4  
Sts 267 11 10.9 9.8 11.0 7.3 
Sts 303  12.7 11.7 11.7  
Sts 322  12.1 10.9 13.4  
Sts 325 0 9.8 7.7 10.2 7.7 
Sts 330 4 10.0 8.3 10.0  
Sts 39 a 6 16   10.3  
Sts 398 a 3 10.7 8.9 10.7 6.7 
Sts 416 a    10.3  
Sts 2122a    10.8  
Swp 472  11.4 9.7 11.2 6.3 

    

Swp 1774 

 

4 10.9 10.0 9.6  
 

The P. izodi sample appears to exhibit M2 and M3 s which are very similar in size, 

and both are larger than the M  (Tables 5-13 through 5-15).  Second mandibular molars 

appear to exhibit similar and sometimes slightly larger distal breadths when compared to 

the third mandibular molars.  As such, the mandibular molars in P. izodi appear to show 

the following pattern with respect to molar breadth:  M  < M  = M .   However, the 

 respect to molar length.  Again, the M2 is 

larger with respect to the M1, but due to the presence of the hypoconulid, the M3 is 

comparatively longer than the M2.   

’

1

1 2 3

pattern appears to be slightly different with
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Table 5-13.  M1 Dimensions (mm) of Papio izodi.   

WS

M1 
Mesial 

Breadth

M1 
Distal 

Breadth
M1 

Length 
M1 

Length 
Sts 352 10  9.4 9.9  Female 
Swp 4 10 7.7 7.5 8.7 5.5 

Male Sts 370 a 8 8.0 8.4 9.9 5.4 
Sts 414 a  7.3 7.2 9.2 5.7 

Indet. Sts 268  7.7 7.9 9.9  
Sts 280  7.3 7.0 8.1 5.1 
Sts 335 16 7.9 8.6 9.0  
Sts 411 b 11 7.5 6.7 9.0 4.5 
Sts 411a 9 7.1 7.1 9.0 4.5 
Sts 416 a  9.7 9.6 10.2  
Swp 282  8.5 8.1 8.1  

    

Swp 2848 

 

 7.5 7.3 7.9  
 

Table 5-14.  M2 Dimensions (mm) of Papio izodi.   

WS

M2 
Mesial 

Breadth

M2 
Distal 

Breadth
M2 

Length 
M2 

Height 
Sts 352 7 10.6 10.3 12.0 6.6 Female 
Swp 4 2 9.2 8.6 10.5 6.0 

Male Sts 370 a 1 9.9 10.0 13.2 7.2 
Sts 414 a  9.4 8.4 10.4 6.5 
Swp 29    11.2  

Indet. Sts 268 7 9.3 9.3 11.6  
Sts 280  8.8  10.4  
Sts 335 16 10.8 10.2 11.2  
Sts 374a 12 9.2 8.9 10.4  
Sts 411a 2 8.8 8.3 11.7 5.9 
Sts 416 a 16 9.8 9.7 10.3  
Sts 542 16 9.4 9.3 10.7  
Swp 282  10.1  11.6  
Swp 422 16  9.1 10.8  

    

Swp 2848 

 

 8.6 8.6 10.3  
 

As previously noted, males and females cannot be sexed based upon molar 

morphology.  Females, in some cases, exhibit molars which are larger than males in the 

same sample resulting in a wide range of overlap between the sexes.  As much of the 

dentition is non-sexually dimorphic, sex assignment of isolated mandibular or maxillary 
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fragments is precarious.  In P. izodi, sexual assignment can only confidently be 

accomplished with additional pieces of information, such as palatal shape or in the best 

case, the presence of a P3.        

Table 5-15.  M3 Dimensions (mm) of Papio izodi.   

WS

M3 
Mesial 

Breadth

M3 M3 
Distal 

Breadth
Hypoconulid M3 M3 

Breadth Length Height 
  Female   Sts 352   3 10.6 10.4 7.0 15.0 7.6 
  Male   Sts 414 a    9.4 7.4 4.2 14.7 7.2 
  Indet.   Sts 280       13.5  
      Sts 335   7 10.7 9.7 6.2 13.3  
      Sts 374a   7 9.3 8.8 4.9 12.1  
      Sts 410 b     8.0 4.3 13.3 8.3 
      Sts 411 b   0 9.0 8.4 6.0 14.0 7.5 
      Sts 416 a   16 10.0   13.5  
      Sts 542   7 9.2 8.4 5.4 12.6  
      Sts 548       13.1  
      Swp 422   8 9.7 8.9 7.0 14.1  
      Swp 2848    8.7 9.1 6.4 11.7  

 
 
Anatomical Summation 

P. izodi is more easily diagnosed from the other papionin taxa, because the other 

two taxa, Pp. broomi and Pp. jonesi share several features in common.  Most probably, 

these features reflect the more recent common ancestry of the Parapapio groups.  

However, even during Member 2, P. izodi was diagnostically a member of the genus Papi

in many features.  For example, both sexes exhibited well-developed supraorbital tori 

which distinguish the species from t

o 

he other Sterkfontein papionins.  Additionally, P. 

izodi displays a distinct, sharp anteorbital drop from glabella – another differentiating 

character.  However, the maxillary ridges are lightly developed, as in Pp. jonesi; but unlike 

Pp. jonesi, the maxillary fossae in P. izodi are the most developed of any Sterkfontein 

papionins.  The maxillary fossae for P. izodi exhibit their greatest depth near the 
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zygomatico-maxillary suture and are present as infraorbital depressions – a state not 

observed in Parapapio.  Additionally, the zygomatics are more anteriorly oriented an

typically perpendicular to

d are 

 the rostrum in P. izodi.  Palatal shape varies depending upon 

sex and is similar to form to that observed in Pp. broomi.  However, in comparison to the 

Parapapio species, P. izodi molars are larger with respect to their premolars (i.e. smaller 

premolar-to-molar ratio) and are more similar to the extant Papio groups (see Chapter 

Six).

 



 

CHAPT IX  
STINGUISHING THE STERKFONTEIN PAPIONINA 

 

During the course of this analysis, it e a ent that several discrete and 

non-discrete traits existed which could be used for taxonomically diagnostic purposes 

(Table 6-1).  With regard to cranial features, most anatomical differences were observed 

in either the anteorbital region or the muzz e l  mandibles were difficult 

to identify to species and in some cases could not be attributed to even the generic level.  

However, some differences in dental size and proportions were indicative of genus 

an r spe ll.  Most he analys complete or partially 

complete crania, as a means to understand the relationships between the diagnostic 

fe of h t s Eisenhart (1974 ted, th reat deal of overlap in 

m en apio a, and ate, ensions alone have proven 

ineffective f ons (see Eisenhart, 1974; Freedman, 1957; 

Freedman and Stenhouse, 1972).  Therefore, the approach taken here, one of using not 

on tal ns, but al ite of d  tra ars to be a somewhat 

successful approach.   

arlier analyses (Eisenhart 1974; Freedman 1957) suggested that members of the 

sp ibited a s ht-line n  profile from glabella to nasion, but more 

recently recovered material exhibits anteorbital regions mid-way between Pp. jonesi (i.e. 

high-stout muzzle with a straight-line profile) and P. izodi (i.e. a distinct anteorbital drop 
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reminiscent of modern Papio).  Additionally, intra-specific variability in the degree of 

anteorbital drop among the papionins of Sterkfontein is much more variable than 

previously considered.   

Interestingly, many of the specimens attributed to Pp. broomi (small) by Eisenh

(1974) were in fact P. izodi specimens.  In many features, there is morpholo

art 

gical overlap 

betwee tal 

us 

izodi displays a well-developed supraorbital region.  

The dif

p 

n P. izodi and Pp. broomi specimens.  In fact, this analysis suggests that anteorbi

drop alone is not a reliable feature upon which to base species designations.  Supporting 

this argument, Jones (1978) found the anteorbital region to be highly variable among 

interbreeding groups of modern Papio.  Jones (1978) questioned the diagnosis of the 

genus he created, Parapapio, suggesting that the anteorbital region was perhaps more 

variable than his initial diagnosis allowed (Jones, 1937).   Typically, members of the gen

display no supraorbital tori while P. 

ficulty arises when dealing with juveniles of the papionin species in which adult 

morphology may not yet be apparent, as in Swp 2948.  Additionally, palatal shape in Sw

2948 was also difficult to distinguish from that of the ‘typical’ Pp. broomi morphology.  

Thus, it was concluded that both, palatal shape and anteorbital drop, are overlapping 

characters in P. izodi and Pp. broomi, and as a result, should not be used in isolation to 

determine species assignments.  Other features must be used in conjunction with thes

features to support any taxonomic design

e 

ations to these species.   

 

esi 

ng 

On the other hand, males of P. izodi and Pp. jonesi were also readily distinguishable

on the basis of cranial morphology, most specifically in the anteorbital region.  Pp. jon

specimens display short, stout and high muzzles while P. izodi specimens display varyi

 



 

 

Pp. broomi Pp. jonesi P. izodi .    

Anteorbital 
Regio

axill ry 
Fossa 

axil ry 
Ridge 
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Table 6-1.  Diagnostic Characters of the Sterkfontein Papionins.  a cal elem , s
Chapters Three ( ), Four ( ) or Five ( )

  n 
M a M la P

R *
a l g ti

e o

For greater detail on a particular an tomi

4/M1 
atio  

P lata
Shape 

Zy
Ori

ent ee 

oma c 
ntati n 

Papio izodi 
oje  o
aor r

tl ve d M 56
a 6

horse oe

n ar
os  

steep drop well-developed, 
pr cting nto 

infr bital egion

ligh y-de lope
M

ax. - .1 
nd. - 2.8 

♀ - Horse-shoe 
♂ - Elongated 

-sh   

perpe
r

dicul  to 
trum

Parapapio broom Gradual drop, mo te
de e

ell el M 60
and. - 6

horse oe

r era
le  

Parapapio jonesi high, stout - lightly deve tl ve d Max. 61.
and. - 6

 rs
s

ro-latera
fleeting 

  

i  but 
variable 

dera ly 
velop d 

w -dev oped 
M

 
straight-line 

loped ligh y-de lope
M

    

ax. - .0 
8.8 

♀ - Horse-shoe 
♂ - Elongated 

-sh   

ante
f

3 
6.8 

♀, ♂ - Ho e-
hoe 

ante

 

o-lat l 
eting

l 

* P4/M1 Ratio calculated as:  100 x ((P4 d x b )/(M m-d b-l)) llow g Fle

d = esio-distal (breadt ), b-l = bucco lingu  (leng ) 

m- -l 1 x fo in agle and r 20  
          Note:  m- m h - al th   

 McG aw ( 02) 
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degrees of concavity in the anteorbital region.  In most cases, this anteorbital drop can be 

significant and parallels that observed in modern Papio specimens, but again, this feature 

 be variable in the extinct species considered here.  Therefore, the morphology of the 

anteorbital region alone can be misleading, but when used in conjunction with other 

features (e.g. presence of infraorbital fossa), classification is quite reliable. 

The differences in the papionin species became apparent when the maxillary 

fossae and/or infraorbital depressions were assessed in individuals preserving the region.  

It was observed that P. izodi displayed the most marked maxillary fossae and were the 

only species exhibiting well-developed infraorbital depressions.  The maxillary fossae in 

males and females of P. izodi resembled those observed in the female of extant Papio 

groups.  The fossae were shallowest on the anterior muzzle and grew in depth, as they 

approached the infraorbital region. 

ed to a lesser degree.  In Pp. broomi and Pp. jonesi, the maxillary 

ssae are present as shallow depressions throughout their range.  The maxillary fossae 

of Pp. broomi are more the result of well-developed maxillary ridges than well-developed 

maxillary fossae.  The shallow fossae of Pp. jonesi are paired with lightly built maxillary 

ridges.  When maxillary fossae are used in conjunction with maxillary ridges, species 

diagnosis can be quite confidently made. 

Additionally, the zygomatics allow separation of the Sterkfontein papionins, but 

unfortunately, can only be used to separate the genera.  Parapapio specimens display 

zygomatics which are antero-laterally fleeting – the lateral margins of the zygomatics 

project posteriorly.  In contrast, the zygomatics of P. izodi are directed perpendicularly to 

can

In the Parapapio species, the maxillary fossae are no less diagnostic than those of 

P. izodi, but are develop

fo

 



152 

the ros but 

ount 

izodi 

 exceptionally useful and widely used in this analysis to 

distingu olar ratio.  

o 

ong 

n (Figure 6-1).  For example, specimens attributed to P. izodi 

always   

                                               

trum.  There appears to be little variability within this diagnostic feature, 

diagnoses utilizing the direction of the zygomatics should be supplemented with other 

anatomical details, when possible. 

As mentioned previously, the Sterkfontein papionins display a substantial am

of overlap, especially in dental characters.  It was discovered that specimens of P. 

were typically larger in most tooth dimensions than those of the genus Parapapio, 

particularly Pp. jonesi.  But, unless the specimen is at the upper-end of the Pp. broomi – P. 

izodi range or lower-end of the P. jonesi range, dental dimensions alone would be 

ineffective in diagnosing taxa.   

One feature was deemed

ish among the papionin species at Sterkfontein was the premolar-to-m

Previously, Fleagle and McGraw (1999; 2002) had employed premolar to molar ratios t

distinguish species within the extant papionini.  In their analysis, it was demonstrated 

that the papionins could be separated into two groups: (1) a group with reduced 

posterior premolars (e.g. Lophocebus, Papio and Theropithecus) and (2) a group with enlarged 

maxillary and mandibular posterior premolars (e.g. Cercocebus and Mandrillus)1.  This 

method was productively applied to the Sterkfontein fossil sample, and systematic 

differences in the size of the posterior premolars were found to be identifiable am

the papionins at Sterkfontei

displayed a reduced premolar consistent with that observed among modern Papio. 

 
1 The reduction or enlargement of posterior premolars was observed in both, the maxillary and 

mandibular, dentition. 
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a) 
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Maxillary Premolar-to-Molar Ratio
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Parapapio jonesi
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Figure 6-1.  Premolar- Sterk n Papio Shown above the 
mean premolar-to-mola papio a at Ster in in the (a) 

axillary and (b) mandib
terval for the mean. 

 

to-Molar Ratios in fontei nins.  
r ratios for the three 
ular dentition.  Error bars represent the 95% confidence 

nin tax kfonte
m
in
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On the other hand, specimens attributed to both species of Parapapio at 

Sterkfontein, Pp. jonesi and Pp. broomi, display comparatively enlarged premolars relative 

the remainder of the posterior dentition.  So, the relative size of the fourth premola

the first, or second, molar was a secure way 

r to 

in arriving at taxonomic identifications 

among

usly, 

 

 (2002), all

 the papionins at Sterkfontein.  In Parapapio, the premolar enlargement, as 

discussed here, is in respect to comparisons with P. izodi, and not an suggestion that 

Parapapio exhibits molarized premolars, as extant Cercocebus and Mandrillus do.  Previo

Cercocebus had been identified at Makapansgat (Eisenhart, 1974), but no specimens 

exhibiting premolar-to-molar ratios similar to the extant Cercocebus-Mandrillus clade have

been identified at Sterkfontein. 

When compared to the data given by Fleagle and McGraw  

Sterkfo s-

n, P. 

Moreover, the 

 both 

 

divergence between the Parapapio-Papio groups must have occurred prior to Sterkfontein  

ntein papionins exhibited P4/M1 morphology similar to the Papio-Theropithecu

Lophocebus clade and exhibit similar levels of variation (Table 6-2).  At Sterkfontei

izodi was already exhibiting modern Papio premolar-to-molar proportions during the 

Pliocene, showing that this trait evolved before the origin of extant Papio.  

Parapapio groups, paticularly Parapapio broomi, were found to share a number of dental 

features in common with extant Lophocebus.  For example, Pp. broomi and Lophocebus

share:  (1) reduced M3 distal lophs, as discussed in the next section and (2) similar 

premolar-to-molar ratios.   

As a result, the Parapapio species at Sterkfontein appear to be too derived to have

given rise to later Papio species.  The early, small bodied species of Papio from 

Sterkfontein, P. izodi, was already diagnostically within the genus.  Therefore, the 
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Table 6-2.  Degree of Premolar Molarization in Sterkfontein Papionins.   For 

mandibular, toothrows.  Sampl
descriptive statistics. P4/M1 Ratio calculat

extinct taxa, the mean and standard deviation are given for both, maxillary and 
e size (N) is given in parentheses following extinct taxa 

ed as:  100 x ((P4 m-d x b-l)/(M1 m-d x b-l)) 
followi

1

2 Extant data taken from Fleagle and McGraw (2002: Table 1) 

ng Fleagle and McGraw (2002). 

 Extinct data from this analysis 

 PP

14/M P /M4 1

Extinct1

Papio izodi ♂♀ 56.1 + 6.2  (18) 62.8 + 7.0 (8) 
Parapapio broomi ♂♀ 60.0 68.8 + 5.7 (16) + 7.5 (8) 
Parapapio jonesi ♂♀ 61.3 + 6.3 (5) 66.8 + 6.8 (12) 

    

Extant2

Lophocebus albigena ♂ 58.6 + 5.4 58.9 + 5.5 
Lophocebus albigena ♀ 57.2 + 4.8 55.6 + 7.9 
Papio hamadryas ♂ 56.0 + 5.5 60.1 +  5.5
Papio hamadryas ♀ 56.7 + 5.8 61.9 + 11.5 
Theropithecus gelada ♂ 59.0 + 7.6 57.0 Lo

ph
oce

bu
s –

 
Pa

pio
 –

 
Th

ero
pit

he
cu

s 
Cl

ad
e 

Theropithecus gelada ♀ 54.0  58.3 
     

Cercocebus torquatus ♂ 77.9 + 12.8 81.2 + 11.7 
Cercocebus torquatus ♀ 77.4 82.3 
Cercocebus agilis ♂ 86.7 + 5.9 88.9 + 12.8 
Cercocebus agilis ♀ 82.7 + 7.8 86.0 + 7.4 
Cercocebus atys ♂ 78.7 + 12 84.3 + 7.9 
Cercocebus atys ♀ 75.0 + 4.6 79.1 + 10 
Mandrillus sphinx ♂ 84.2 + 16.6 94.1 + 15.1 
Mandrillus sphinx ♀ 84.8 + 3.3 88.4 + 7.2 
Mandrillus leucophaeus ♂ 81.5  80.6  
Mandrillus leucophaeus ♀ 83.0 80.7  Ce

rco
ceb

us
 –

 M
an

dr
ill

us

Macaca nemestrina ♂ 78.6  82.4  

 C
lad

e 

Macaca nemestrina ♀ 80.6  86.6  
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Member 2 times.  However, the Parapapio groups may be ancestral to the Lophocebus 

species, as fossil representatives of this genus or its ancestors are currently rare  (Groves, 

1978, 2000).  Further analyses may reveal the true relationship between the extinct 

Parapap d the extant Lophocebus species. 

des the above similarities to extant groups, the Sterkfontein papionins were 

also noted to share some morphological features with species from other South African 

sites.  This analysis revealed some continuity across southern Africa from Taung to 

Makapansgat.  However, in terms of taxa represented, Taung appears to be the most 

similar to the older members of Sterkfontein, Members 2 and 4.  Yet, this does not fit 

with conventional wisdom, and therefore, an explanation of the problem follows below.     

Taxonomic Relationships of Sterkfontein and Taung 

rently, only two taxa are confidently identified at Taung, P. izodi and Pp. 

antiquus  shown here, P. izodi is one of the most commonly occurring taxa at 

Sterkfontein suggesting that there might a temporal and/or geographic link between the 

Sterkfontein and Taung fauna.  Therefore, a brief reanalysis of the Taung 

cercopithecoids was completed focusing upon the Transvaal Museum, University of the 

Witwatersrand and South African Museum collections.  The type specimen of Pp. 

antiquus erived from the Taung sample, and initial analyses suggest that the Taung 

Parapapi ared many similarities with the Sterkfontein specimens    Although Eisenhart 

(1974) admitted similarities between the Pp. antiquus and Pp. broomi dentition, they were 

still con  to be distinct taxon based upon cranial features.  Additionally, Freedman 

(1957, 1 uggested that Pp. antiquus could be distinguished from other taxa on its 

io an
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possession of a distally reduced M3.  Both of these conclusions are rejected here based 

on the 

.3 

een 

elative 

 

hows that females display more greatly reduced M3 distal 

lophs t tio 

 

arger 

t 

ts 

ws a comparison between 

Sterkfontein Pp. broomi and Taung Pp. antiquus specimens. 

following arguments.   

Out of five Taung Pp. antiquus specimens, the mesial loph was approximately 1

times larger than the distal loph (i.e. mesial breadth divided by distal breadth).  In the 

same feature at Sterkfontein, the mesial loph was on average 1.2 times larger than the 

distal loph in the combined Member 2 and 4 Pp. broomi samples.  The difference betw

the two samples, Taung (e.g. 1.3) and Sterkfontein (1.2) can be explained by the r

frequency of males in the two samples.  In the Taung sample, four out of five specimens

used to compute the relative size of the M3 lophs were female.  While on the other hand, 

the Sterkfontein sample included 22 specimens, most of which were of male or 

indeterminate sex.   

The Taung sample s

han males, and this is repeated in the Sterkfontein sample.  For example, the ra

of mesial breadth-to-distal breadth in T 20, a female from Taung, was 1.39 while a male

from Taung, SAM 5356, exhibited a mesial loph that was approximately 1.13 times l

than its distal loph.  Interestingly, a male specimen, Swp 1728, exhibits one of the leas

reduced M3’s in the Sterkfontein sample, but still, displays a more reduced M3 than i

counterpart, SAM 5356, at Taung (e.g. 1.19 versus 1.13).  One of the three Sterkfontein 

male specimens, Sts 534, exhibits a ratio (1.25) which falls within range of the Taung 

females (1.19-1.41).  Additionally, female Sterkfontein specimens, such as Sts 388, Sts 

397 and Sts 389, display mesial breadth-to-distal breadth ratios indistinguishable from 

those of the Taung females, T17, T20 and T16.  Figure 6-2 sho

 



 

 
 

r 2.  Shown below are (a) T17, a female Pp. antiquus and (b) Swp 
i.

Figu e 6-   M3

1728, a male Pp. broom    
 Distal Loph Reduction at Taung and Sterkfontein. 
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3 

difference is not s nificant enough  distinguish the o taxa b ed upon this feature, 

as the samples ex bit considerable over ggestion is made here that 

the two species, P s and Pp. gional variants of the same 

species.  Additional support for this argument can be fou in the ial features of the 

Pp. antiquus group . 

Using the character suite outline in Table 6-1, Pp. antiquus appears to be most 

similar to the Sterkfontein Pp. broomi

edentulous Pp. ant

favorably with the type.  The Pp. antiquus 

developed suprao , (2) an a

variable, drop, (3) well-d es with mo eratel loped fossae, (4) 

a palate that is ho shaped, m

antero-lateral fleeting an Pp. broomi.  For 

comparison, Table 6-3 records selected prem r-to-molar ratios among a few of the 

South African sites disp ing a rang thecoid  

 

In these samples, the degree of reduction of the M3 appears to be allometrically 

related with smaller individuals exhibiting higher degrees of distal breadth reduction.  

Therefore, it would follow that the Taung specimens exhibit a slightly more reduced M

than the Sterkfontein sample, because they are also slightly smaller in overall cranial size.  

The same allometric trend – larger overall size, slightly less reduced distal lophs – is 

reflected in the Pp. broomi material from Makapansgat.   However, the degree of 

ig  to tw as

hi lap.  As a result, the su

p. antiquu  broomi are perhaps only re

nd  c nra

, as well

 sample.  These comparisons were based upon the 

iquus type specimen, SAM 5364, and those specimens comparing 

samples was observed to display: (1) lightly 

rbital tori nteorbital region with a gradual, but sometimes 

eveloped maxillary ridg d y deve

rse-shoe ore elongated in males, (5) zygomatics which are 

d (6) premolar-to-molar ratios consistent with 

ola

lay e of cercopi  taxa. 
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cranium of the type specimen, SAM 5364 and T17, a fragmentary muzzle.  As discussed 

a gradual drop, (3) well-developed maxillary ridges with moderately developed fossae
d (5) antero-lateral fleeting zygomatics.   

However, one of the Pp. antiquus premolar-to-molar ratios is not consistent with 

the remainder of the Taung sample.  SAM 11731 exhibits a premolar-to-molar ratio of 

75.1, reminiscent of the Cercocebus-Mandrillus clade while other Pp. antiquus

Figure 6-3.  Diagnostic Parapapio antiquus Features.   Shown above is the partial 

above, the features are: (1) lightly developed supraorbital tori, (2) anteorbital region with 
, (4) 

a palate that is horse-shoe shaped an

 specimens 

exhibit ratios consistent with Pp. broomi and therefore, the Lophocebus-Mandrillus- 

Theropithecus clade.  This may simply reflect a misidentification of SAM 11731 and/or 

possibly suggest the presence of an as yet unidentified species, as the two species at 

Taung, P. izodi and Pp. antiquus, display less molarized premolars.  Further analysis is 
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needed to determine if a third species exists at Taung; however, the specimens of Pp. 

antiquus, as a group, are still more similar to the Sterkfontein Pp. broomi than any other 

South African fossil cercopithecoid.  However, the problem remains that the provenance 

of h p t

Chapter Seven, unreliable provenanc affect a site’s taxonomy.   

Table 6-3.  Comparative Site Premolar-to-Molar Ratios.  Listed below are premolar-
to-mola , 
Makapa e 

 Species P4/M1 P4/M1

 much of t e Taung de osi  was not reliably controlled, and as will be shown in 

e can dramatically 

r ratios for the major South African sites and taxa.  Shown are Kromdraai A
nsgat, Swartkrans and Taung.  Species designations are the authors and wer

made during the course of this analysis. 

        

KA 194 P. angusticeps 60.8  
KA 605 G. major 63.2  

MP 17 Pp. broomi 51.9  

MP 44 T. darti  71.1 

SAM 11731 Pp. antiquus  75.1 
SK 408 P. robinsoni  71.5 

SK 546 P. ingens 61.7  

MP 2 Pp. broomi 60  
MP 11 Pp. jonesi  69.5 
MP 12 Pp. jonesi  55.4 
MP 15 Pp. jonesi  68.5 

MP 18 Pp. jonesi  66.2 

MP 66 T. darti 59.7  
MP 72 C. williamsi  75 
MP 77 Pp. broomi 60.1  
MP 87 Pp. broomi 63.6  
MP 174 Pp. broomi 50.6  

SK 409 P. robinsoni  68.4 

SK 604 a P. ingens 62.1  
SK 14083 P. robinsoni  66 
T 10 Pp. antiquus 62.8  
T 17 P. izodi 65.7  
T 88-17 Pp. antiquus 61.9  
TP 89-154 Pp. antiquus 65.8   
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Sterkfontein falls directly between the two s

Therefo

rinciple 

Pp. broomi groups:  (a) Taung – 

Pp. broo

ps 

, 

ture of 

                                               

Based upon these observations, Pp. antiquus currently appears to have been more 

geographically distributed than previously concluded (i.e. from Taung to Sterkfontein to 

Makapansgat).  A trend in overall size was also detected ranging from Taung, as the 

smallest of the group to Makapansgat, the largest.  The Pp. broomi material from 

ites in both morphology and location.  

re, it is suggested here that the Pp. antiquus and Pp. broomi samples do in fact 

belong to the same species, Pp. broomi.  This taxonomic designation follows the P

of Priority as outlined by the International Code of Zoological Nomenclature (ICZN).  

In this scenario, Pp. broomi, a junior synonym for Pp. antiquus, takes precedence because 

of its widespread usage in the literature.  Recommendations here would be to consider 

Pp. antiquus, a nomen oblitum2 while replacing it with Pp. broomi, a nomen protectum3.   

As such, the following names are suggested for the 

mi antiquus (Haughton, 1925) and (b) Sterkfontein and Makapansgat – Pp. broomi 

broomi (Jones, 1937).  The sub-species’ names reflect the taxonomic history of the grou

and the conservativeness of sub-species designations proposed here.  Morphologically

the Pp. broomi sub-species compare well with the main difference simply being slight 

variations in overall size, as mentioned previously.  Nevertheless, until the exact na

the Taung Pp. broomi specimens can be determined – and the existence of a third species 

be answered – the sub-species designations should be utilized.   

 
T

2
TA name t has priority for a taxon, but is nevertheless not used in order to continue usage of a 

widely used and accepted name.   
hat 

3 A name given precedence over an unused senior synonym which has been designated a nomen 
oblitum. 
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CHAPTER SEVEN  
THE P. H. ROBINSONI PROBLEM AND THE FATE OF 

PP. WHITEI 
  

At Swartkrans, the pioneering work of C.K. Brain began a period of more 

enlightened views of cave site formation and taphonomy in South Africa.  As Brain 

noted, the complex nature of cave sites brings with it a set of unique problems (see Brain 

1981).  These may include difficulties in identifying: (1) food remains resulting from 

carnivore activity, (2) food remains resulting from hominid activity, (3) the role of 

porcupine and owls, and ultimately, (4) the complex stratigraphic relationships of 

assemblages within the cave, itself.  Depending upon local factors, cave sites may form 

through a varying combination of these factors, and perhaps, some not discussed here.  

For example, Member 2 of the Sterkfontein Formation appears to have been formed as a 

result of a natural occurring death-trap (Pickering et al., 2004a) while evidence from 

Member 4 suggests that carnivores played a larger role in its accumulation (Pickering et 

al., 2004b).   

As a result, taxonomists must take into account the role of taphonomy in the 

formation of their sample, most especially when discussing questions of faunal 

biodiversity.  However, Brain (1981) was aware that natural factors were not the only 

ones that must be accounted for in studies of this nature.  Brain (1981) proposed the 

existence of a potential bias against post-cranial elements in early Sterkfontein 
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rain 

  

le, 

ure 

te 

s and 722 were postcranial 

s llection is approximately 2.5 times larger than the 

collections, which was attributed to the ease with which cranial elements could be 

d collected.  When you factor in the long history of sites, like Sterkfontein 

and Taung, sample consistency may become an issue.  Provenance in early excavations 

may not have been as tightly controlled as that of the last 40 years. 

The Presence of an Artificial Collection Bias 

Aware of the potential bias, this analysis considered the problem posed by B

(1981).  Was the Sterkfontein sample biased in some artificial way?  My analysis 

corroborates Brain’s assertion, as a clear and determinable bias was observed in the fossil 

cercopithecoid sample from Sterkfontein.  Whether this bias is also reflected in other 

portions of the Sterkfontein sample (i.e. carnivore, hominid, etc) remains to be answered.

However, the evidence would suggest that the bias is not restricted to the non-hominid 

primate collections.   

In this analysis, the question of bias was limited to the cercopithecoid samp

only.  The numbers of cranial and postcranial element specimens were calculated for 

Member 2 (c. 4.0 – 3.0 Ma.), Member 4 (c. 2.8 – 2.6 Ma.) and Member 5 (c. 2.0 – 1.4 

Ma.). Comparisons of the observed values revealed a strong predominance of cranial 

specimens in the earlier (pre-1966) Sts collections. Of the 884 identifiable primate 

specimens from the Sts sample, only 50, less than 6%, of those were postcranial (Fig

7-1).  In comparison, the Swp sample (post-1966) contained 2168 identifiable prima

elements.  Of those, 1446 were craniodental specimen

pecimens. So while the post-1966 co
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Figure 7-1.  Sterkfontein Collection Comparison.  Cranial-to-postcranial element 
percentages show a clear and determinable bi
1966 collec
 

pre-1966 sample, the post-1966 pr  nearly 14.5 times larger.   

 post-

cranial ratio from the Swp ( 1; while a 20:1 ratio is observed 

in the Sts (pre-1966) s  expected from the 

deposition of complete primate skeletons. The divergence from the expected ratio in the 

Swp sample might be explained with reference to density-mediated attrition, while 

analyst selectivity is implicated in the clear bias for more easily identified skeletal 

as against postcranial elements in the pre-
tion.  

imate post-cranial collection is

When the isolated teeth are removed from both collections, the cranial to

post-1966) sample is nearly 1:

ample. Neither ratio approximates the value
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elements (i.e. craniodental remains) that exist in the Sterkfontein Sts sample. Importantly, 

this collection bias has significant implications for previously published taxonomies of 

fossil primates from South Africa.  The obvious effect of irregular collection practices is 

that specimens may be identified in samples in which they did not naturally occur.  As a 

result, specimens may be attributed to specific geological members without much 

stratigraphic control, and in South Africa, cercopithecoid species have been used, 

somewhat successfully, to relatively date the sites in Gauteng, the North West Province 

and the Northern Province.  Therefore, the reliability of species identification depends 

upon the homogeneity of the fossil sample from which it is taken. A bias may not only 

affect concepts of species richness at sites, but may potentially pose problems for 

biostratigraphic dates when the taxa in question are utilized.  Nowhere is this more 

evident than when considering the large-bodied papionins and their occurrence in 

Member 4 of Sterkfontein.   

The Papio robinsoni problem 

A recent analysis (Berger et al., 2002) argued that the presence of large-bodied 

papionins, most specifically P. h. robinsoni, signified a potentially young age (~ 1.5 M

Member 4 of the Sterkfontein Formation.  However, as presented here, the occurrence 

of P. h. robinsoni appears to be the result of the artificial collection bias, as discussed 

above.  Specimens attributed to P. h. robinsoni do not exist in the Swp (post-1966) sam le, 

but only in the artificially biased Sts or Sp samples.  An example is Sp 1, a large-bodied 

papionin, from the biased pre-1966 collection whose size rivals that of males from extant 

Papio samples (Figure 7-2).  The large body size of extant Papio and some Sp and/or Sts 

specimens, such as Sp 1, is in dramatic contrast to the Papio specimens observed in the 

a) for 

p



 

 

dryas rsinu and ) Sp , an 
re-1 6 St rkfo ein c llect ns.  he 

 

w : a , le io hama  u s (b  1
unidentified large-bodied o. e e e p q ionable d es m the p 96 e nt o io T
extant s m a , o a m

Figure 7-2.  Large-bodied Papionin Comparison.  Sho n are (a) Z  251 a ma  Pap
Papi  Th prov nanc  of S  1 is uest and eriv  fro

peci en, Z  251 is a y ung dult ale.
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Swp (p 966) collection (Figure 7-3).  However, Sp1 is not an isolated example.  Sts 

365, a male mandible, is close in both size and morphology to the mandible of Za 251, 

an extant male Papio (Figure 7-4c).  Sts 365, also, exhibits a modern-like sectorial 

premolar exceeding its complement in Za 251 in overall size.  Additionally, Sts 265, a 

right maxillary fragment, exhibits an M2 and M3 which is similar in morphology to SB 7, 

the type specimen of P. (Dinopithecus) ingens.  Consequently, large-bodied papionins have 

been identified at Sterkfontein, but unfortunately, only in the pre-1966 (Sts or Sp) 

collections of Member 4 – collections with a clear artificial bias.   

yas robinsoni and Theropithecus oswaldi have been documented in the 

later occurring Member 5 deposit at Sterkfontein (Delson, 1984; Pickering, 1999).  

However, their presence in the older deposits of Member 4, must now be questioned.  

Papio or 

Theropithecus he post-1966 (i.e. Swp) Member 4 sample.  

Specimens attributed to large-bodied species in previous analyses (e.g. Berger et al., 2002) 

that are derived from the post-1966 Swp collection were simply misidentifications.  For 

example, Swp 31, a P. izodi specimen, exhibits a fragmented and distorted palate which 

led to its previous attribution to the large-bodied P. h. robinsoni.  However, as previously 

discussed in Chapter Five, an 8mm section of breccia separates the palate into left and 

right halves; thereby, giving the false impression of an overly broad palate (Figure 7-5).  

When the breccia is accounted for, the palate matches well with the type specimen of P. 

izodi, TP 7 ch as a horse-shoe shaped palate, the nature of the 

maxillary fossae and dental measurements, indicate that this specimen is a small-bodied 

P. izodi, not the much larger P. h. robinsoni.  

ost-1

Papio hamadr

 have been identified in t

 (Figure 5-3). Features, su

To date, no specimens representing any of the large-bodied species of 



 

 
 

Figure 7-3.  Exampl  and Post-1966 Papionins.  Shown here are: (a) Sp 1, an unidentified large-bodied papionin and Swp 
Un2, a male P. izodi, from Member 2.  Sp 1 is representative of some of the large-bodied specimens identified in the pre-1966 
collections while all sp attributed to Papio from the post-1966 excavations are more similar in size to Swp Un2. 

e of Pre-

ecimens 
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Figure 7-4.  Large-bodied Papionins from the Biased Sts Sample.  All of the above 
comparisons are with Za 251, an extant male Papio.  Shown above are (a) Sts 350 and Za 
251 in norma lateralis, (b) Sts 265 and Za 251 in norma basalis and (c) Sts 365 and Za 
251 in occlusal view.   
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specimen previously attributed to P. h. robinsoni.  Note, breccia separating the palate int
.  Arrowheads mark the outer margins of the breccia.  See Chapter 

Five for full discussion and Figure 5-3 for comparison between Swp 31 and TP 7, the P. 
izodi type specimen.   

 

Figure 7-5.  Swp 31 - A Misidentified Papio izodi.  Shown above is Swp 31, a 
o 

left and right halves
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cataloged as ‘Type Site?’, or in some cases,

oni without any additional 

supporting morphology, as a result of the larg

Therefore, it can be argued that the large-bodied Papio species are observed in the 

Sterkfontein Member 4 collections only under two conditions.  The first is that previous 

analyses assumed the pre-1966 collections were a homogenous sample, but as shown 

earlier (Heaton and Pickering, 2005), a clear artificial bias exists in the pre-1966 

collections.  As previously mentioned, Robinson (1962) recognized some Member 4 

material during his Extension Site excavations in 1957-1958.  It would follow that some 

Member 5 material may have worked its way into the pre-1966 type site excavation 

material.  This is supported by the observation that none of the large-bodied specimens 

attributable to P. h. robinsoni have been identified in the post-1966 material although some 

misidentifications of this species for Member 4 have been made previously (Berger et al., 

2002; Delson, 1984; Eisenhart, 1974).  Provenance appears to have been a problem for 

the earlier collections, and therefore, a critical view should be taken when utilizing the 

pre-1966 collections for taxonomic analyses.  Some pre-1966 Sp material is only 

 simply ‘Sterkfontein’.  Future taxonomic 

studies must account for this discrepancy and control for levels of security in provenance 

attribution.  Analysts must be careful in assuming that the pre- and post-1966 collections 

are: (1) homogenous, (2) equal and (3) representative.   

As a result of the artificial collection bias, some specimens in the post-1966 

sample were misidentified based on the idea that the Sterkfontein collections (pre- versus 

post-1966) were homogenous.  Specimens in the post-1966 sample which appeared to 

possess a large dentition were often attributed to P. h. robins

e-bodied specimens being identified in the 

pre-1966 material.   
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Consequently, all specimens previously attributed to P. h. robinsoni were observed 

to fall into one of two groups during this analysis.  The first group was comprised of 

do appear to be large-bodied specimens (e.g. 

ere derived only from the pre-1966 material.  On the other hand, the second

group was comprised of specimens who were attributed to P. h. robinsoni, but upon close

analysis, were confidently attributable to one of the other papionin species at 

Sterkfontein.  Typically, this second group of misidentified specimens is now attributa

to either, Pp. broomi or P. izodi.  Prior to this analysis, only one specimen, Sts 262, 

representing P. izodi had been identified in the Member 4 material (Eisenhart 1974; 

McKee 1993).  Thus, specimens exhibiting Papio-like morphology were often put

other species categories, usually P. h. robinsoni, but these identifications were in error

most were in fact P. izodi individuals.  As noted in Chapter Five, P. izodi is now th

 commonly occurring papionin taxon at Sterkfontein. 

Additionally, misidentifications can cause difficulties in analyses based upon the 

taxonomic identification of individual specimens.  A recent analysis (El-Zaatari et al., 

2005) investigating the dietary specializations of South African cercopithecoids utili

several individuals from Sterkfontein.  Among those specimens were individuals 

attributed to P. h. robinsoni.  One of the specimens used, Sts 263, is from the biased pre

1966 collection while the other is attributed here to P. izodi.  Therefore, any dif

in taxonomic identification can produce misleading conclusions, if for example, the 

taxon is found to be based upon misidentified

Upon reanalysis, it was found that P. h. robinsoni was not the only problematic 

taxon at Sterkfontein.  New evidence suggested that the taxonomic status of Pp. whitei
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p 

Pp. broomi had larger dental 

dimensions than their male Pp. whitei counterparts.  This could have possibly resulted 

from either misidentifications and/or unidentified taphonomic factors resulting in the 

preservation of fewer Pp. whitei males.  Eisenhart’s second reason for questioning the 

validity of Pp. whitei was that many of the Pp. whitei specimens displayed features 

consistent with P. h. robinsoni.  It now appears that the species, Pp. whitei, is actually 

comprised of specimens attributable to other species identified at Sterkfontein.   

For instance, some portion of the Pp. whitei sample can be identified as the 

species, Pp. broomi, while others are identified as P. izodi.   Males of Pp. broomi sample were 

often identified as Pp. whitei specimens, because as defined, Parapapio was a non-sexually 

dimorphic species.   As revealed here, males were actually substantially larger than 

females, but the degrees of difference were in size only; cranial shape was largely 

unaffected by the dimorphic differences.  However, the degree of sexual dimorphism 

does not approach that observed in extant Papio.  Specimen misidentification 

undoubtedly resulted in the abnormalities in tooth sizes (i.e. females with larger teeth 

than males) observed by Eisenhart (1974).    

Moreover, some P. izodi specimens were categorized as belonging to the Pp. whitei 

group, as a result of their larger molar size.  Previous taxonomic analyses (Eisenhart, 

needed reassessing – the topic of discussion in the next section.  Again, the 

circumstances were complicated by the artificial collection bias previously discussed.  

The Fate of Parapapio whitei 

As mentioned in Chapter Three, Pp. whitei is here concluded to be an invalid 

taxon.  Eisenhart (1974) had previously questioned the taxonomic validity of the grou

based upon two observations.  The first was that females of 
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Sterkfontein collection, and as a product, Pp. 

whitei became a taxon which was a junk categor

At the time of its naming, Broom (1940) did not have a complete cranium with 

which to compare the type mandible of Pp. whitei, Sts 563.  However, recent excavations 

have recovered crania exhibiting typical Pp. broomi morphology.  A fragmentary male Pp 

broomi antiquus from Taung fits well with the type of “Pp. whitei” (Figure 7-6).  For 

illustrative purposes, the cranium from Taung was used, in lieu of a specimen from 

Sterkfontein, because it is one of the most complete specimens exhibiting Pp. broomi 

broomi-like morphology.  Furthermore, as mentioned in Chapter Six, the Pp. broomi 

antiquus sample from Taung is nearly indistinguishable from the Sterkfontein Pp. broomi 

broomi and can be useful in demonstrating morphological features found in the groups 

(i.e. Pp. broomi).   

The addition of the “Pp. whitei” material to the Pp. broomi hypodigm did not 

significantly increase the range of dental dimensions in the Pp. broomi sample.  When 

compared to Freedman’s (1957) analysis, the range of dental measures for Pp. broomi in 

this study only slightly increased when evaluating molar dimensions (Table 7-1).  In some 

cases, the range of the Pp. broomi sample decreased here, usually only by tenths of a 

millimeter.  In a few cases, the dimensional range increased by over one millimeter with 

the largest single increase being 1.4 millimeters over that of Freedman’s (1957) analysis.  

1974; Freedman, 1957; Freedman and Stenhouse, 1972) depended heavily upon molar 

dimensions, as a means to distinguish among the Parapapio of Sterkfontein.  Often, 

complete crania were not preserved in the 

y for specimens with large tooth sizes.  

The result was a group with ill-defined features and ultimately, the persistence of an 

invalid taxon.   
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As a result, there is no support for the presence of an additional Parapapio species (i.e. 

“Pp. whitei”) and no feature which can be used to demonstrate that “Pp. whitei

distinct species. 

Returning again to a question posed earlier (Eisenhart 1974), are portions of the 

“Pp. whitei” collection composed of members of the species, P. h. robinsoni?  This analysis 

suggests that this is not the case.  P. h. robinsoni, a valid species, does not exist at 

Sterkfontein, contrary to previous analyses (Berger et al., 2002; Delson, 1984; Eisenh

1974; McKee, 1993).  During the course of this analysis, it was found that all of the Swp 

material attributed to P. h. robinsoni was attributable to other species at Sterkfontein, in 

most cases, P. izodi.  The remainder of the Sterkfontein sample was collected prior to 

1966 (e.g. Sts and Sp).  It was in these pre-1966 samples that the only specimens 

attributable to a large Papio species were found.  Additionally, evidence suggests that an 

artificial bias was operating the earlier collections.  The pre-1966 sample is heavily bi

against post-crania with cranial specimens dominating 20-to-1.  Both of these 

observations have led to the conclusion that the pre-1966 collections are artificially 

biased; potentially a collector bias toward more readily identifiable elements (i.e. cranial 

and dental fragments).  Consequently, P. h. Robinson’s presence at Sterkfontein is highly 

questionable and improbable.       

Thus, Eisenhart (1974) was correct to question the validity of “Pp. white

members do indeed belong to other species.  However, all are attributable to  

and P. izodi, not P. h. robinsoni.  Subsequently, Pp. whitei can no longer be argued to 

represent a distinct taxon, and as Sterkfontein serves as the type-site for the species, 

” was a 

art, 

ased 

i”, as its 

Pp. broomi

Pp. 
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Figure 7-6.  Composite of 
ibiti g the

Note, the Taung specimen is fragmented in

Parapapio broomi antiquus Cranium and “Parapapio whitei” Mandible.  Sh ov
specimen, exh n  ‘typica . i ia orphology in articulation with type specimen mandible of Pp. whitei, 

 a rbital region, but maintains much of the diagnostic muzzle morpho

ow e is a Taung 
Sts 563.  
logy.   

l’ Pp broom cran l m
 the nteo
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shown below demonstrate the range of Freedman’s (1957) Pp. broomi molar 

 
). 

Table 7-1.  Study Comparison of Dental Measures for Parapapio broomi.  The data 

measurements.  The Pp. broomi sample of this analysis includes some specimens 
previously attributed to Pp. whitei.  Note, the dimensional increases are typically less than
one millimeter on one or both ends of the range (measurements below are in mm

 This study Freedman 1957 

  Minimum Maximum Minimum Maximum 
M2 Mesial Breadth 9.4 12.8 10.3 12.1 

M2 Distal Breadth 9.8 11.1 8.7 12.2 

M2 Length 8.1 12.8 9.8 11.9 

M3 Mesial Breadth 9.2 13.7 9.3 12.3 

M3 Distal Breadth 7.4 11.2 7.9 10.3 

M3 Length 9.1 12.3 10.4 12.1 

M  Mesial Breadth 9.5 11.9 9 10.2 2

M2 Distal Breadth 8.9 11 8.5 10.6 

M  Length 9.6 12.6 10.5 12.4 2

M  Mesial Breadth 8.6 11.4 9.0 10.5 3

M3 Distal Breadth 7.4 10.1 8.4 10.0 

M  Length 3 12.5 15.4 13.4 15.3 

 

whitei m

, as 

lt’s 

ust be considered both a nomen nudum4 and nomen dubium5. 

Intriguingly, only sites which possess individuals attributed to “Pp. whitei” are sites 

at which Pp. broomi also occurs.  Preliminary analyses of the Makapansgat and Bolt’s 

Farm Pp. whitei specimens suggest that their taxonomic assignments are questionable

well, and most probably belong to the species Pp. broomi.  Therefore, no evidence exists 

which suggests that a species of Parapapio larger than Pp. broomi subsisted. 

In comparisons, specimens from Makapansgat and Bolt’s Farm are typically 

slightly larger than the specimens from Sterkfontein and Taung (i.e. Pp. broomi).  At Bo

                                                
 A name that has been published or mentioned without 

5

4 a proper and complete description. 

T T A name that is of unknown or doubtful application. 
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Farm, this is most proba

mi 

slightly larger.  At Bolt’s Farm, Pp. broomi appears to be slightly more robustly built and 

may be more derived than the Sterkfontein specimens.  However, relatively few 

specimens are available for comparisons between the Bolt’s Farm and Sterkfontein 

samples.  Among these South African sites, the size differences may be a reflection of 

the spatio-temporal distribution of Pp. broomi, as each group adapted to local conditions, 

but additional research is needed to understand the exact nature of the Pp. 

antiquus/broomi’s continuum. 

Revised Taxonomic List for Sterkfontein 

As a result of the invalidation of Pp. whitei and the recognition of an artificial 

collection bias, a revised taxonomic list for Members 2 and 4 of the Sterkfontein 

Formation is necessary (Table 7-2).  In the four studies considered here (Delson, 1984; 

Eisenhart, 1974; Freedman, 1957; Pickering et al., 2004a), the number of papionins 

believed to have occurred during Member 4 range from three to six species.  During the 

course of this analysis, it was found that the species composition of Member 2 and 

Member 4 were remarkably similar.  Only, two species of Parapapio are now thought to 

exist in South Africa, and both species, Pp. broomi and Pp. jonesi, occur in Sterkfontein 

Members 2 and 4.  Additionally, the small-bodied Papio species, P. izodi, has now been 

securely identified in the Sterkfontein deposit.   

bly due to its later date, but at Makapansgat, age is not a 

significant factor in the difference.  Rather, a cline appears to exist across the Pp. broo

range.  The smallest Pp. broomi-like specimens occur at Taung, and the largest at 

Makapansgat.  Based upon current evidence, the Pp. broomi sample from Sterkfontein 

appears to more closely resemble the Taung specimens in size and shape, but is only 



180 

 

The resulting conclusion is that only three papionin species, Pp. broomi broomi, Pp. 

P. izodi can confidently and securely be identified in the early  (pre-2.0Ma) 

its of Sterkfontein (i.e. Members 2 and 4).  Now with an updated taxonomic list, 

te the significance of cercopithecoids as biostratigraphic indicators in South Africa.   

jonesi and 

depos

the aim of the next chapter is to discuss Sterkfontein’s chronological position and 

evalua
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Table 7-2.  Taxonomic List of Majo u  e k ein Pa i N li l oes not include the extinct 
colobine species, Cercopithecoides william hi a n nt  in all s es the Sterkfontein cercopithecoids.  Presently, 
no other fossil colobine appears to exist in southern Africa.   
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CHAPTER EIGHT  
BIOSTRATIGRAPHY 

 

In order to understand Sterkfontein’s place among other South African 

cercopithecoid and hominid bearing sites, a biostratigraphic comparison of nine major

sites was conducted (Table 8-1).  So

 

me sites were further sub-divided into stratigraphic 

ember/locality were identified. 

The most commonly occurring taxa a ll sites was the sole South African fossil 

ntified 

he only site which did not contain 

any identifiable C. williamsi specimens was Taung.  On the other hand, some 

cercopithecoid species, for example Gorgopithecus major, were identified only at single site.     

Table 8-1.  Sites Utilized for Biostratigraphic Comparison.    

        

members (i.e. Sterkfontein) while some were represented by several localities (i.e. 

Kromdraai A and B).  A total of 17 members and/or localities were consulted and the 

taxa comprising each m

t a

colobine, C. williamsi (Table 8-2).  Out of the sites considered, C. williamsi was ide

at some level in seven of the eight sites considered.  T

Site   Member/Locality

Bolt's Farm Pit 6, Pit 23 
Drimolen  - 
Kromdraai 
Makapansgat Mbrs 2, 3, 4 
Schurveburg - 
Sterkfontein Mbrs 2, 4, 5 
Swartkrans II - 
Swartkrans Mbrs 1, 2, 3 

A, B 

Taung  - 

182 
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Taking into account species distribution, the South African cercopithecoid sites 

appear to be divided into two main taxa groups, UA 1 and UA 2 (Table 8-3).  The old

sites, and therefore species, are found in the UA 1 group while the more recent occur

taxa fall into the UA 1 group.  Small-bodied papionin species, such as Pp. broomi and P. 

izodi, dominate UA group 1; on the other hand, sites containing large-bodied papionins,

such as T. oswaldi and P. h. robinsoni, fall into the later-occurring UA 2 group.  Within

UA group, several taxa that could serve as diag

er 

ring 

 

 each 

nostic biostratigraphic indicators were 

 
Africa considered in this analysis.  For the purpose of this computation, Swartkrans and 
Swartkrans II were combined resulting in only eight sites, rather than the nine shown in 
Table 8-1.  Cercopithecoides williamsi was identified at seven of the eight localities – Taung 
being t

Parapapio broomi 5
4

Papio izodi 3

Theropithecus oswaldi 2

identified.   

Table 8-2. Taxon Frequency.  Shown are taxa present at the nine major sites in South

he exception.  

Species Localities

Papio robinsoni 5

Parapapio jonesi

Cercopithecoides williamsi 7

Papio (Dinopithecus) ingens 2

Gorgopithecus major 1
Papio angusticeps 1
Theropithecus darti 1

 

Table 8-3.  Unitary Associations.  Analysis of taxa show that South African 
cercopithecoids can only be divided into two broad association groups.  Unitary 
Association 1 (UA 1) contains the older taxa while UA 2 contains the younger taxa.  The 
number of taxa in each UA group is denoted by N.   
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Although the cercopithecoid species could not be sub-divided into finer 

biostratigraphic categories, it was observed that some taxa were better chronologic

indicators than others.  The numerical ranges for each taxon were computed and th

al 

e 

First an

 

taxa are UA specific while others, such as Pp. jonesi and C. williamsi, are identified in both 
. 

2
Papio robinsoni 2 2
Theropithecus oswaldi 2 2
Cercopithecoides williamsi 1 2
Parapapio jonesi 1 2
Papio izodi 1 1
Parapapio broomi 1 1
Theropithecus darti 1 1

d Last Unitary Association group appearances were calculated (Table 8-4).  Two 

species, C. williamsi and Pp. jonesi, were identified in both Unitary Association groups, UA

1 and 2.  Therefore, C. williamsi and Pp. jonesi could not reliably be used as stratigraphic 

indicators.  However, three of the ten taxa were identified in only the first UA group 

(UA 1).  These three taxa, Pp. broomi, P. izodi and T. darti, when identified together or 

separately indicate sites which are among the earliest in South Africa.  Theropithecus darti 

was only identified at Makapansgat while Pp. broomi and P. izodi were identified at sites, 

such Sterkfontein (Members 2 and 4) and Taung.  As mentioned previously, UA 1 

appears to be dominated by small-papionins. 

Table 8-4.  Numerical Ranges for Cercopithecoid Taxa.  As shown below, some 

UA groups.  Table gives the first appearance and last appearance UA for each species

Taxon First UA Last UA
Gorgopithecus major 2 2
Papio (Dinopithecus) ingens 2 2
Papio angusticeps 2

 

In comparison, the large-bodied papionins, G. major, P. ingens and P. h. robinsoni 

were only identified in the UA 2 cercopithecoid group.  Two small-bodied papionins 
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were identified in UA 2 (e.g. P. angusticeps and Pp. jonesi), but were usually, the only small-

bodied taxon at their respective sites. 

However, all of the localities considered here could be placed uniquely into one 

of the two UA categories based upon taxa present within the sample (Table 8-5).  Sites 

containing Pp. broomi, P. izodi and/or T. darti were placed within the UA 1 group, and this 

included sites, such as Sterkfontein Members 2 and 4, Makapansgat and Taung6.  If the 

site included any of the large-bodied papionins, the site was placed within UA group 2.  

This included the later-occurring sites, such as Swartkrans and Drimolen.   

Sites containing a deep stratigraphic record, such as Sterkfontein, a differentiation 

between the earlier (Members 2 and 4) and later (Member 5) groups could be observed.  

ldi and P. h. 

robinsoni.  Interestingly, specimens from Bolt’s Farm, Pit 23, were more similar to 

sites/lo group.  

 was 

-6).  P. h. 

ers 5 vs. 

Sterkfontein Member 5 falls into UA 2 based upon the presence of T. oswa

calities in the UA 1 group while those from Pit 6 fell into the UA 2 

The superpositioning of taxa –positioning of one above or below another –

also considered here.  Superpositions were only observed at two sites, Sterkfontein and 

Bolt’s Farm – the only localities containing species of both UA groups (Table 8

robinsoni was observed overlying Pp. broomi and P. izodi at Sterkfontein (Memb

Members 2 and 4) and Bolt’s Farm (Pit 6 vs. Pit 23).  Additionally at Sterkfontein, T. 

oswaldi was observed to be superpositioned over Pp. broomi and P. izodi (Member 5 vs. 

Members 2 and 4).  These superpositional relationships were assessed at the remaining 

South African cercopithecoid sites.  No contradictory superpositions were observed 

                                                
6 For the sake of simplicity, Pp. broomi is used interchangeably here with Pp. antiquus, as the two 

pear to be at least sub-species of the same taxon (see Chapter Six). ap
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signifying that no P. h. robinsoni or T. oswaldi specimens were observed in sediments below 

Pp. broomi or P. izodi.  These relationships suggest that the presence of Pp. broomi and/or 

P. izodi would indicate an earlier date than those sites/members containing T. oswaldi 

and/or P. h. robinsoni.   

Table 8-5.  Correlation Table for Unitary Associations.  Shown below are the 
specific UA groups for each site/member considered here. 

 

Makapansgat Mbr 2 1 1

Level First UA Last UA
Swartkrans II 2 2
Swartkrans Mbr 3 2 2
Swartkrans Mbr 2 2 2
Swartkrans Mbr 1 2 2
Drimolen 2 2
Bolt's Farm Pit 6 2 2
Schurveburg 2 2
Kromdraai A 2 2
Kromdraai B 2 2
Sterkfontein Mbr 5 2 2
Bolt's Farm Pit 23 1 1
Taung 1 1
Sterkfontein Mbr 4 1 1
Makapansgat Mbr 4 1 1
Makapansgat Mbr 3 1 1

Sterkfontein Mbr 2 1 1
 

Table 8-6.  Taxa Superpositions for South African Cercopithecoids. 

Taxon above Taxon below Frequency Site/Member of Later Occurring Taxa
P. h. robinsoni Pp. broomi 2 Sterkfontein Mbr 5, Bolt's Farm Pit 6
T. oswaldi Pp. broomi 1 Sterkfontein Mbr 5
P. h. robinsoni P. izodi 1 Sterkfontein Mbr 5
T. oswaldi P. izodi 1 Sterkfontein Mbr 5

 

From the available Unitary Association and superpositional data, a 

biostratigraphic graph showing species relationships across time and space can be 
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demon , strated (Figure 8-1).  Cercopithecoides williamsi, the most commonly occurring taxon

has been identified in association with all nine of the remaining South African 

cercopithecoid taxa.  Therefore, C. williamsi cannot successfully be used as a 

biostratigraphic indicator.  On the other hand, Pp. broomi was found in association with

only four other taxa, Pp. jonesi, P. izodi, C. williamsi and T. darti.  Out of the four species 

found with Pp. broomi, only T. darti and P. izodi, are chronologically sensitive taxa.  If any 

of the three taxa, Pp. broomi, P. izodi or T. darti is identified at a South African site, the 

containing member would be attributed to the UA 1 group. 

  

 

 

Figure 8-1.  Biostratigraphic Graph for Cercopithecoid Taxa.  Shown abo
taxa co-occurrences and superposition data for the South African cercopithec

Superpositions are shown in red with dashed and dotted lines. Dashed lines represe

Table 8-5 for more information on species superpositions.   

ve are the 
oids, as 

revealed in this analysis.  Taxa co-occurrences are represented by solid blue lines.  
nt the 

species above (i.e. superpositioned species); dotted lines represent species below.  See 
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In order to achieve further site differentiation, a CA was performed.  The results

a scatterplot showing samples and taxa in the same ordination space can be seen in 

Figure 8-2.  The resulting eigenvalues can be viewed as correlation coefficient

the species scores and the sample scores.  Eigenvalue 1 (0.7533) and eigenvalue 2 

(0.5948) scores account for 32.7% and 25.8% of the variability between the species an

, 

s between 

d 

sample scores. 

 
Figure 8-2.  Correspondence Analysis.  Legend:  (BF 6) Bolt’s Farm Pit 6, (BF 23) 
Bolt’s Farm Pit 23, (DM) Drimolen, (KA) Kromdraai A, (KB) Kromdraai B,  (MP 2-4) 
Makapansgat Members 2, 3 and 4, (Sc) Schurveburg, (SK II) Swartkrans II, (SK 1) 
Swartkrans Member 1, (SK 2) Swartkrans Member 2, (SK 3) Swartkrans Member 3, (S 
2,4) Sterkfontein Members 2 and 4, (S 5) Sterkfontein Member 5 and (T) Taung. 
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Additionally, the results of the CA show a separation of the South African sites 

along the first and second axis.  Sites containing small-bodied papionins are separated 

along the first axis from sites containing large-bodied papionins (Figure 8-2).  Sites which 

are taxonomically similar are plotted together.  For example, Sterkfontein Members 2 

and 4 are clustered closely with Makapansgat Members 2-4 and Taung.  While although 

the taxonomic list for each site may be slightly different, these sites appear to share more 

in common with each other than they do with other South African sites.  Bolt’s Farm Pit 

23 is also clustered near the Makapansgat-Sterkfontein-Taung group.  This appears to 

suggest that these sites and/or members are broadly similar in age, and perhaps, can only 

be grouped into a pre-2.0 Ma group.  The group falling to the right side of Axis One in 

the CA scatterplot (Figure 8-2) appears to broadly represent a post-2.0 Ma group. 

Axis two, on the other hand, appears to assess the taxonomic distinctness of each 

unique taxonomic composition.  Two species, Gorgopithecus major and Papio angusticeps, are 

found only at Kromdraai.  In contrast, Swartkrans II, Drimolen and Bolt’s Farm Pit 6 are 

composed of the exact same taxa, P. h. robinsoni and C. williamsi, and therefore, cluster 

together along the second axis of the CA scatterplot. 

Chronologically distinguishing among the South African sites is difficult, as the 

UA analysis showed only two broad groups of separation, but some sense of 

chronological order was attempted.  A spindle diagram showing the chronological 

relationships of taxa and site members is shown in Figure 8-3.  The difficulty becomes 

site.  Sites with similar taxonomic classifications are clustered together, and again, the 

Makapansgat-Sterkfontein-Taung samples can be seen to group together.  However, 

Kromdraai A and B are separated from the other South African sites due mainly to their 
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sites, such as Drimolen, which could be early or late in the chronological order, but do 

not contain any diagnostic taxa.  The Drimolen sample contains only two cercopithecoid 

taxa, C. williamsi and P. h. robinsoni (Keyser, 2000; Keyser et al., 2000).  Thus, 

chronologically  such 

as this, the evaluation of other non-primate taxa will shed light upon this problem.   

ies, a general pattern can be deduced for the South 

African tax

upo

rep

upo

Vrb

h. ro

Ma

site

pos

abil

(i.e.

Ster

 it could be earlier, later or of similar in age to Swartkrans.  In cases,

Being aware of the difficult

a.  Observing the spindle diagram, one can see a separation of the sites based 

n the presence or absence of Pp. broomi and P. izodi.  This demarcation appears to 

resent the separation of the pre- and post-2.0 Ma cercopithecoid taxa which is based 

n the probable dates of 1.7-2.0 Ma for Kromdraai (Delson, 1988; Jones et al., 1986; 

a, 1995).  The two unique Kromdraai species, G. major and P. angusticeps, along with P. 

binsoni appear to represent the first of the post-2.0 Ma groups.  Beyond the post-2.0 

 boundary, the exact order of sites becomes complicated by the fact that all of the 

s, except Schurveburg, contain P. h. robinsoni.  Regardless whether observing pre- or 

t-2.0 Ma groups, most sites contain the fossil colobine species, C. williamsi.  So, the 

ity to chronologically distinguish the South African sites is only broadly successful 

 pre- vs. post-2.0 Ma), but is a reliable means of establishing relative dates among the 

kfontein Valley sites. 
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Figure 8-3.  Spindle Diagram for South African Taxa.  Shown above is a potential 
chronological sequen or th rcopithecoid taxa.  The spindle diagram was computed 
with the goal of maintaining taxonomic continuity.  All sites containing diagnostic taxa 
(e.g. Pp. broomi) were grouped together into chronological order, as a means to maintain 
species continuity.  Site list represents a potential biostratigraphic sequence for the South 
African cercopithecoid sites.  

ce f e ce

 



 

CHAPTER NINE  
PHYLOGEOGRAPHY AND BIODIVERSITY 

 

Significance of Findings 

As a means to understanding the inferred biodiversity of Sterkfontein, a series of 

research questions considering these topics were constructed and their results are 

discussed in previous chapters (Table 9-1).  Earlier analyses demonstrated the dominance 

of papionins in the South African sample.

been identified in ss ts to .  T Cercopithecoides 

williamsi, has been assigned to the sub-family Colobinae, but its exact relationship to 

extant taxa is currently unclear.  Due to their overwhelming presence, this study centered 

pon the membe tribe Papionini.  ious an ses have ggested upwards of 

x pap

 

ealistic views of Sterkfontein papionin biodiversity.  Much of the 

problem resulted from the fragmentary nature of the Sterkfontein deposit, but was also 

  Only one non-papionin cercopithecid has 

il d osi the South African fo ep  d eat his species, 

u rs of the Prev aly  su

si ionin species in the Sterkfontein Member 4 deposit, only.  The key question in 

this analysis became whether the speciosity observed in the Papionini sample was a true

reflection of cercopithecoid biodiversity at the site, or whether the high frequency of 

papionin species might be attributable to other investigable events. 

 An updated taxonomic list (Table 9-2) shows that rather than the suspected 7 

species thought to exist at Sterkfontein during the accumulation of Members 2 and 4, the 

taxa variation can be accounted for by only four species.  The speciosity of earlier 

analyses resulted in unr
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Research Hypothesis Chapter Result 

Table 9-1.  Research Hypotheses and Results. 

Parapapio whitei n is a valid and distinct taxon. Seve Rejected 

Parapapio broomi and Para sent  
Taung papionins (Pp. antiquus and P. izodi) a erkfontein papionins ( Papio
sp.). 

A pted 

P hib  M3

Sterkfontein papionin taxa h ve P4/M1 ratios similar t of Papio. A pted 
A collection bias exists in the older (pre-1966) material.   Rejected 

papio jonesi repre  the same species.
re similar to the St

Six 
 Six 

Rejected 
ccePp. broomi and 

arapapio broomi ex its a distally reduced
a

. Six 
Six 

Seven 

Accepted 
cceto tha
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compounded by the apparent artificial collection bias present in the Sts/Sp 

cercopithecoid sample.    A suite of characteristics (Table 9-3) were found to be useful in 

st 

Table 9-2.  Updated Taxonomic List with Study and Collection Comparison.  
Species which were here shown to have been questionably identified in the Sterkfontein 
Member 4 deposit are shown with double asterisks (**).  Species confidently identified 
are designated with only a single asterisk. 

  This Study 

the differentiating of the papionin species at Sterkfontein (Figure 9-1).  However, 

taxonomies of the Sterkfontein papionins must consider the source of data, and adju

analyses accordingly, as ignoring the bias will lead to overly-speciose classifications. 

 

  Prior 
Analyses

Pre-
1966 Post-1966 

Cercopithecoides williamsi * * * 
Parapapio broomi * * * 
Parapapio jonesi * * * 
Parapapio whitei **   
Papio izodi * * * 
Papio robinsoni ** **  
Papio sp. **     

 
 

With the recognition of the absence of P. h. robinsoni in unbiased samples and the 

sinking of Pp. whitei, only three papionin species are identified in the early Sterkfontein 

deposits, Members 2 and 4.  The papionins – P.izodi, Pp. broomi and Pp. jonesi – dominate 

the early deposits, and the papionins of later deposits, such as Member 5, are represented 

by a few craniodental fragments appearing to belong to large-bodied papionins, 

Theropithecus oswaldi and P. h. robinsoni (Pickering, 1999).  The fossil colobine, C. williamsi, is 

found throughout Sterkfontein and appears to show very little morphological variation 

within the deposit.      
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Table 9-3.  Diagnostic Character Suite for 

Anteorbital 
Region Fos

Dif  the Sterkfontein Papionini.  For full discussion, see Chapter Six. 
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Figure 9-1.  Papionin Species Comparison.  Above figure shows relative size 
differences between papionin species and sexes.  Shown are (a) Pp. broomi broomi ♂

Pp. broomi broomi ♂ is represented by a complete specimen from Bolt’s Farm, as the 

comparable in morphology to the Sterkfontein sample (see Chapter Four for discussion).
Individual specimens shown above may have been modified (i.e. mirrored) to allow the 
male and female specimens to face one another.  However, original unaltered pictures are
for Pp. broomi broomi, Pp. jonesi and P. izodi are shown in Chapters Four, Five and Six, 
respectively.  All specimens are shown to same scale (5 cm). 

, (b) 
Pp. broomi broomi ♀, (c) Pp. jonesi ♂, (d) Pp. jonesi ♀, (e) P. izodi ♂and (f) P. izodi ♀.  Note, 

Sterkfontein sample is heavily fragmented.  However, the Bolt’s Farm specimen is 
  

 

 



197 

Additionally, the revised taxonomic classification of Sterkfontein Member 4, and 

the absence of P. h. robinsoni in the sample, is now consistent with current estimates for 

the origin of modern Papio.  Modern baboons are suggested to have originated and split 

into a ‘northern’ branch and a ‘southern’ branch around 1.8 Ma (Jolly, 1965; 1993; 2001; 

Newman et al., 2003).  The current dates (~2.6-2.8 Ma) for Member 4 of Sterkfontein 

(Clarke, 1994, 2002; Partridge et al., 1999) were in conflict with the dates for the genetic 

origins of extant Papio when some analyses identified P. h. robinsoni in the deposit 

(Delson, 1984; Eisenhart, 1974; McKee, 1993).  However, the first specimens of P. h. 

robinsoni are identified in the Kromdraai A and B deposits, not Member 4 of Sterkfontein.  

As Klein (1999) suggests, Member 3 of the Kromdraai B deposit appears to have 

accumulated in the period between Sterkfontein Member 4 and Swartkrans Member 1, 

approximately 2.0-1.7 Ma.  As such, the fossil material now compellingly supports the 

genetic evidence for the origins of modern Papio.  The significance of other sites 

P. h. robinsoni, such as Drimolen and Swartkrans, require further research, but 

 for primate evolution and taxonomy.  

For exa oomi 

containing 

appear to have accumulated after the origin of the modern species.   

The correct identification of the primate taxa in South Africa, especially at 

Sterkfontein, may have far-reaching implications

mple, taxa in portions of the Sterkfontein sample (Members 2 and 4), Pp. br

and Pp. jonesi, appear to share many morphological features in common with extant 

Lophocebus which seems to support the suggestion that Parapapio is closely related to 

forest-dwelling mangabeys (Frost and Delson, 2002).  Currently, most reconstructions of 

the paleoenvironment of Sterkfontein Member 4 suggest a medium-density woodland 

environment (Bamford, 1999; Vrba, 1974) consistent with that of a proposed ancestor to 
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Lophocebus.  Therefore, evidence into the origins and diversification of the mangabeys 

of the South African 

ercopithecoids is presented in Figure 9-1.  As discussed by Newman et al (2003), the 

n almost 

simulta s 

cercop

ecimens have been identified in east Africa (Frost, 2001), but 

their re

g the 

may come to light in the South African cercopithecoid material.  

Impact on Papionin Evolution 

Based upon the available information, a tentative phylogeny 

c

divergence of Lophocebus, Papio and Theropithecus appears to have bee

neous and had occurred by at least 4.0 Ma.  Currently, the fossil evidence suggest

that much of Theropithecus’s evolution took place in east Africa (Benefit, 1999), but the 

genus was not widely successful in South Africa.  It appears that the remaining taxa 

discussed here (e.g. Papio and Parapapio), or rather their ancestors, moved into South 

Africa at some point before the deposit of Member 2 Sterkfontein.  Pre-4.0 Ma 

ithecoids are rare, but two cercopithecine molars have been identified in the 

Pliocene deposits at Langebaanweg (Grine and Hendey, 1981).  The relationship of the 

two molars to the remaining South African taxa is currently unknown. 

Recent data suggest that the earliest occurrences of Pp. broomi, Pp. jonesi and P. 

izodi are in Member 2 of the Sterkfontein Formation.  Out of the three, the most widely 

dispersed species was Pp. broomi which inhabited much of South Africa, from Taung to 

Makapansgat (Figure 9-2).  It appears that the species originated in the Sterkfontein 

Valley and moved northward and southward from the center of its distribution.  

However, some Parapapio sp

lationship to the South African species is not clearly understood.  Therefore, it is 

possible that the species originated in east Africa and migrated southward inhabitin

Makapansgat valley, first, then moving into the Sterkfontein Valley, and ultimately, 
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Figure 9-2.  South African Cercopithecoid Phylogeny. 

Papio’s range.  Yet, P. izodi may have 

given rise to the later occurring small and large bodied Papio species found in the post-2.0

 

southward to Taung.  As previously noted, Pp. broomi does exhibit some size related 

variation across its range, but only further study will reveal if that variation is spatial 

and/or temporal in nature.   

Conversely, P. izodi, a species closely related to Pp. broomi, appears to have 

exhibited a more restricted distribution.  P. izodi has been identified at Taung and 

Sterkfontein, but not to the north at Makapansgat.  As a result, it would appear that 

perhaps the genus Papio originated in South Africa, but its pre-2.0 Ma range would have 

been dramatically reduced in comparison to extant 
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shown here, Pp. broomi was the mo
Figure 9-3.  Selected South African Papionin Taxa Distributions, Pre-2.0 Ma.  As 

st widespread taxon in South Africa, but in contrast, T. 
darti has only been identified at Makapansgat.  The Gauteng region was an area of 
overlap tes, 
see Figure 1-1 for further detail, 

d P. 

 

ti, not found at any other South African site.  The genus 

Theropithecus originated in eastern Africa and would have migrated to South Africa 

sometime before the deposit of Makapansgat Member 2 (ca. 3.0 Ma).  Though, the 

species was not successful in southern Africa, as it disappears at the end of Makapansgat 

Member 4 without having traveled much farther south.  As noted by Benefit (1999), the 

 for many papionin taxa, see discussion below.  Shown are: (GS) Gauteng Si
(M) Makapansgat and (T) Taung.   

 

Ma deposits (i.e. P. h. robinsoni, P. angusticeps, G. major and P. ingens). 

For much of its history, the Sterkfontein Valley appears to have been a point of 

overlap for many of the papionin species.  A third small bodied papionin, Pp. jonesi, was 

identified in both the Makapansgat and Sterkfontein deposits, but not to the south at 

Taung.  Therefore, in the Sterkfontein Valley, all three species, Pp. broomi, Pp. jonesi an

izodi, would have lived sympatrically in the valley for at least 500 thousand years (ka).     

Interestingly, the most northern deposits, represented by Makapansgat, contain a

species of Theropithecus, T. dar
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Theropithecine pattern of geographic diversity appears to be inverse to that of Papio and 

Parapapio and may possibly have been the result of competition for resources between 

similarly adapted species.   

Parapapio and Papio were comparatively more successful than Theropithecus in filling 

the ecological niches present in the South African Plio-Pleistocene.  Upon arrival, 

Parapapio appears to have adaptively radiated into two species, Pp. broomi and Pp. jonesi, as 

the two species are distinct in the earliest deposits.  Pp. jonesi appears to have outlived Pp. 

broomi, as the former has been identified at Swartkrans while the latter disappears after 

necessary to determine if Pp. broomi represents a direct ancestor to Lophocebus, or rather, 

simply a sister taxon to the modern group.  

The Gauteng sites, such as Sterkfontein, appear to represent an area of great 

diversification among the papionins.  At most sites considered in South Africa, the 

Pliocene appears to have been dominated by the genus Parapapio.  However, around the 

Plio-Pleistocene boundary, many species found in the early South African deposits have 

become extinct.  In the early Pleistocene, a period of rapidly changing forms can be 

observed at the Gauteng sites suggesting a time of rapid speciation.  For example, during 

the interval of 2.0-1.7 Ma, four new papionin species appear, in the Sterkfontein Valley 

alone.  Based upon the current data, P. izodi appears to be the most likely ancestral 

candidate for the post-2.0 Ma species, most specifically P. h. robinsoni and P. angusticeps, as 

the only

Sterkfontein Member 4.  Before its disappearance, Pp. broomi may have given rise to the 

extant Lophocebus group or their immediate ancestors.  Though, further analysis is 

 South African pre-2.0 Ma member of the genus.  However, the relationships 

between P. izodi, G. major and P. ingens and the remaining taxa are less clear.  Preliminary 
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analyses suggest that G. major and P. ingens may be more closely related to each other than 

to other post-2.0 Ma groups, as has been noted in the phylogeny presented here (see 

Figure 9-1).  Interestingly, G. majo ngusticeps make their first 

appearanc  P. izodi 

in the v

ely 

ch 

 

ccessful in southern Africa and 

appear

                                               

r, P. h. robinsoni and P. a

e synchronously at Kromdraai immediately after the last appearance of

alley, Sterkfontein Member 4.    

As is shown by their ranges (Figure 9-3), some post-2.0 Ma species were sever

restricted in time and space.  This restriction is most notable in short-lived species, su

as G. major and P. angusticeps7, which have been well-documented in the Kromdraai 

deposits.  Additionally in the Sterkfontein Valley, P. ingens has only been identified at 

Swartkrans, but the type specimen is derived from the Schurveburg, outside of the 

Sterkfontein Valley.  So, its restricted range, most probably, is the result of 

misidentifications at other Gauteng sites.  In contrast, the restriction of T. oswaldi is 

simply a temporal restriction, as the sites shown in Figure 9-3 represent over 1 million 

years of evolution in the valley.   

As mentioned earlier, Theropithecines appear to have originated in eastern 

Africa, and their discovery in Gauteng deposits would suggest a migration into the valley 

around 1.7 Ma, as they have been identified in Member 5 of Sterkfontein and Member 1

of Swartkrans.  Again, however, Theropithecus was not su

s to have gone extinct some time after the deposition of Swartkrans Member 3. 

 
 7 In 2003, an unpublished cercopithecoid specimen from Gladysvale, GV 4040, was identified by the

author as belonging to the species P. angusticeps.  This would extend the temporal and spatial 
range of the species, but further analysis is necessary to understand its relationship to the 
Kromdraai sample.   
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Nevertheless, all taxa except P. h. robinsoni become extinct in South Africa shortly 

1.0 Ma, near the time of the extinction of Paranthropus robustus.  As the only primate 

relatives to early hominids in South Africa, our understanding of hominid migration and

evolution may also be enlightened 

before 

 

by the study of the phylogeography and evolution of 

these fossil cercopithecoids. 

 

 

Figure 9-4.  Gauteng Site Distribution of Selected Papionins, Post-2.0 Ma.  T

the Gauteng region.  Shown are: (BF) Bolt’s Farm, (D) Drimolen, (K) Kromdraai, (St) 

axa 
shown here, with the exception of T. oswaldi, appear to have originated and diversified in 

Sterkfontein and (Sw) Swartkrans.  

 

 



 

CHAPTER TEN  
RELEVANCE TO PALAEOANTHROPOLOGY 

As noted by Jolly (2001), papionins may serve as valuable analogies for hominid 

evolution through studies of their geographic and genetic relationships.  Preliminary 

results from the Sterkfontein fossil data seem to suggest simila

 

rities in the timing of 

evoluti

ith 

 

 

rsions into South Africa from eastern Africa.  The data suggests that early 

homini

onary events between early hominids and papionins.  For example, there appears 

to have been a mass migration of papionin taxa prior to 4.0-3.0 Ma.  This period also 

represents the earliest of the hominid taxa in South Africa, as Strait and Wood (1999) 

have suggested a southward migration of hominid taxa during this time interval.   W

respect to papionin taxa, this early migration appears to have been more successful than

later migrations.  As noted, Theropithecus had moved as far south as Makapansgat by 3.0

Ma, but was never successful enough to have reached the Sterkfontein Valley.  This 

appears to hold true for the hominid taxa, as well, as very little evidence exists for 

continued incu

ds moved into South Africa around the same time, as the papionins, 4.0-3.0Ma, 

and remained relatively isolated until possibly 2.0 Ma.  

With respect to the primate data, a period of stasis appears to dominate the time 

between the deposition of Sterkfontein Members 2 and 4, approximately 3.3 Ma to 2.6 

Ma, respectively.  As previously noted, very little morphological change within the 

papionin taxa occurred during this interval.  Unfortunately, only one hominid, Stw 573, 

has been recovered in the earliest member of the Sterkfontein deposit, Member 2.  To 

204 
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date, the Member 2 Australopithecus remains are encased in breccia, and complete 

comparisons with other australopithecine taxa are not feasible at this time (Clarke 

2003).  So, the degree to which hominids in the Sterkfontein Valle

et al., 

y evolved during this 

time pe

inid species 

t two 

 

, 

 

y 3.0Ma and 1.8-1.5 Ma.  So, it 

may be a 

s into 

riod is not clearly evident. 

However, at the time of the Member 4 deposit, more than one hom

appears to have been present in the Gauteng area.  Clarke (1988) has suggested tha

species of early hominid existed during the accumulation of Member 4, Australopithecus 

africanus and a second species exhibiting similarities to Paranthropus robustus.  If true, then,

the data would suggest that robust australopithecines may represent a diphyletic group

as suggested by the phylogeny of Walker et al (1986).  However, the cercopithecoid data 

do not support a general primate speciation event during the interval between Members

2 and 4.   

In their analysis of hominid biogeography, Strait and Wood (1999) have noted 

southward migrations of east African taxa at approximatel

 possible that the Paranthropus species shifted southward during the 3.0 M

migration of other fauna.  Though, the primate data here do not support this argument 

either.  As noted previously, there was a pre-3.0 Ma migration of Theropithecus, but the 

most southern extent of that taxon was Makapansgat revealing the relative 

ineffectiveness of the east African primate taxa in competing with the already well-

established South African species.   

Current data suggest that the earliest diagnostic member of P. robustus occurs at 

Kromdraai B, the type site (Broom, 1938; Vrba, 1982).  How far the species extend

the prehistoric past is debatable; however, as noted earlier, papionin species exhibit a 
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great deal of diversification around the time that P. robustus appears in South African

deposits.  During this interval, ca. 2.0-1.7 Ma, three papionin taxa, Pp. broomi, Pp. jon

and P. izodi, became extinct at Sterkfontein while three novel species, P. angusticeps, P. h. 

robinsoni and G. major appeared for the first time alongside P. robustus at Kromdraai.  It is 

likely, ba

 

esi 

sed upon the primate phylogeography data, that P. robustus is an endemic species 

and ori  

 

n 

ay 

t 

stry (McCollum, 1999).  As a result, the simplistic view of monophyly among 

the robust species may be an oversimplification of the actual evolutionary relationships 

between the taxa.  As presented here, the primate phylogeographic data seem to support 

this argument.  While not conclusive, the data suggest that evolutionary changes in the 

papionin taxa roughly coincided with changes in the South African hominid lineages.  As 

ginated as a result of the same environmental forces that drove the speciation and

extinction of other primate taxa in the Sterkfontein Valley.     

On the other hand, Strait and Wood (1999) suggest a southward migration of P.

robustus between 2.5-1.7 Ma, but this migration is unsubstantiated with respect to the 

primate taxa considered here.  The first successful migration of an east African papioni

(i.e. Theropithecus oswaldi) into the Gauteng region occurs during the later deposits of 

Sterkfontein Member 5 and Swartkrans Member 1, after the deposition of Kromdraai 

and first appearance of P. robustus.  Currently, the data do not seem to support a mass 

primate migration near the time of the appearance of P. robustus lineage whether that 

appearance is dated to Member 4 of Sterkfontein, as Clarke (1988) would suggest, or to 

Kromdraai B. 

Additional lines of evidence suggest that synapomorphies in the robust clade m

represent developmental by-products of similar dental dimensions, rather than a recen

shared ance
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the most closely related taxa to hominids in the South Africa deposits, papionins may 

serve as valuable measures of mode and tempo in human evolution, as they were 

exposed to the similar environmental and evolutionary pressures. 

By 1.0 Ma, the P. robustus lineage had come to an abrupt conclusion, as recorded 

cercopithecoids, C. williamsi, Pp. jonesi and P. ingens, had become extinct by the last 

d 

one 

papion

 African 

papion more 

e 

interact

However, the degree of interaction between closely related taxa, such as 

Paranth , 

the identification of a possible ancestor to P. robustus in the Member 4 deposit, while not 

widely 

ber 4 

sample ggest some degree of hybridization 

species of Pan troglodytes, hybridization between hominid taxa, such as robust and gracile 

in the Member 3 deposit of Swartkrans.  Additionally, the remaining fossil 

appearance date (LAD) of P. robustus.  As a result, the South African landscape aroun

1.0 Ma was dominated by only two primate species, one hominid, Homo erectus, and 

in, P. hamadryas; both of which would ultimately give rise to extant taxa which 

remain successful today.  The extinction of P. robustus and the majority of South

ins may have been the result of environmental changes, competition from 

successful species (i.e. species ancestral to extant groups) or some combination of thos

factors.  But, the extent to which the primate species, both, hominid and non-hominid, 

ed with one another is not currently understood.  

ropus, Australopithecus and early Homo, is an interesting question.  At Sterkfontein

accepted, provides some potential answers.  As noted by Lockwood and Tobias 

(2005), a few of the Sterkfontein Member 4 hominids (e.g. Stw 183) exhibit features 

consistent with P. robustus.  Furthermore, the high degree of variation in the Mem

 along with these chimeric specimens may su

between the two hominid lineages.  In fact, based upon analogies from extant sub-
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lineages would be predicted (Hunt, 2003).  Therefore, when some analysts observe 

robust traits in some portion of the Sterkfontein Member 4 sample (Clarke, 1988; 

tion 

may re ifferent hominid populations in the Sterkfontein 

 

sample stems from the findings of this analysis.  As previously mentioned, an artificial 

deposit, itself.  As noted by Kuman and Clarke (2000), portions of the Member 4 and 

Membe

Robinson (1962) during his Extension Site excavations.  Unintentionally, specimens from 

Member 5 could have worked their way into the Member 4 collections, or vice versa, and 

 

essary to 

determ  aid 

variatio  collections, as was shown in the primate 

Lockwood and Tobias, 2005) or a high degree of variability (Ahern, 1998), the varia

present gene flow between the d

Valley.  

Though, an alternative explanation for the speciosity of the Member 4 hominid

collection bias at Sterkfontein was observed in the Type Site, Pre-1966 cercopithecoid 

collections.  An additional compounding variable is the complexity of the Sterkfontein 

r 5 deposits interdigitate, and blocks of Member 4 breccia were recovered by 

this argument may be supported by the attribution of a Member 4 specimen to the genus

Homo (Kimbel and Rak, 1993).  An analysis of the Sterkfontein samples is nec

ine if the primate collection bias extends to the hominid collections.  This will

in determining if the Member 4 samples are homogenous, or if the observed hominid 

n can be explained by differences in

samples.   
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Specimen 
Number 

Provenance Date Taxon Element Side Comments 

S94-13255 
pr 

Member 2  C. williamsi Mandible Both Right side present to posterior M3 
hypoconulid; difficult to say how much of left 
side is present because mandible disappears 
into breccia, then posterior teeth M2-M3 
appear and have the inferior portion of the 
ascending ramus, but no coronoid or 
condyloid processes 

SP 1 Sterkfontein, Krugersdorp  Papio Cranium Both Very well preserved cranium,  lacking left 
zygomatic arch, base of calvarium and teeth; 
very large specimen; perhaps could be Papio 
ingens or Papio hamadryas.  Unfortunately, all 
teeth are missing; as well as missing 
basicranium.  Tooth roots are present in 
alveoli. 

SP 2 Sterkfontein   Endocast Left Left posterior portion of endocranium; 
parietal region 

SP 3    Endocast Both Brain endocast complete anterior posterior, 
but basally, covered with breccia; sinuses are 
visible, and impressions of cranial sutures are 
visible.  Frontal lobes are distinguishable.  
First specimen brought in from Sterkfontein 
by T. Jones, described in Jones (1937). 

SP 4    Cranium Both Large piece of breccia showing basal portion 
of cranium; endocranial surface visible, but 
still encased in breccia.   

SP 5    Endocast Both Endocranial cast of roof of calvarium; 
basicranium not preserved. 
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Specimen 
Nu

SP 6    Endocast Right Endocranial cast of right superior portion of 
calvarium.  Frontal bone and supraorbital tori 
present 

SP 7    Cranium Both (a) Bone and reconstruction of calvarial roof, 
orbits and upper portions of muzzle. (b) 
Plaster and other endocranial casts 

SP 8   Pp. jonesi Mandible Right (a) Natural breccia cast (impression) of 
specimen b.  (b) Right mandibular corpus of 
mandible with P3-M3. 

SP 9   Pp. jonesi Mandible Both Badly damaged symphysis with right and left 
corpora of male mandible.  Right; I2, P3-M3.  
Left; P4-M3; Jones (1937) and Freedman 
(1957) call this Pp. broomi.  Dentition appears 
cuspy with a large sectorial premolar.  

SP 10   P. izodi Maxilla Both Muzzle with P3-M2 on right and P3 and P4 on 
left.  Premolars (especially P3) are not fully 
erupted.  On right side, M3 can be seen in 
crypt. Juvenile has small maxillary fossa and 
root of the zygomatics appear to be at the 
mesial m2 level.   

SP 11   P. izodi Cranium Both Badly damaged skull lacking top of calvarium.  
Dentition present only as right M2, partially 
erupted, only just reached the occlusal surface, 
but has been mechanically excavated out on 
the buccal side.  Other teeth are only roots; 
right P3-M1; left side sheared off superior to 
the alveoli (no roots visible). 
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Specimen 
Nu

SP 12   Pp. jonesi Mandible Left Left mandibular corpus with P4-M3

SP 13   Pp. broomi Maxilla Right Badly damaged muzzle and palate.  Right 
maxillary with M3.  Appears to have large 
canine; Typical Pp. broomi maxillary fossa on 
right side and typical Lophocebus-like M3. 

SP 14   Papio Mandible Both Badly damaged mandibular corpora with 
badly damaged molars; left M1-M3, right M2-
M3.  Teeth are in poor condition; only length 
measurements of M1-3 can be reliably taken. 

SP 15    Cranium Both Posterior portion of calvarium and small 
portion of endocranial cast.  Appears to be 
occipital region covered with bone, and 
endocast of parietal region. 

SP 16    Cranium Both Calvarium with frontal bones, small portion 
of supraorbital tori and left posterior 
endocranial cast; has well developed 
supraorbital tori.  Appears to be Papio izodi in 
size and shape (contra catalog). 

SP 17    Cranium Both Well preserved calvarium, reconstructed 
where damaged.    Preserves coronal, sagittal 
and lambdoidal sutures. 

SP 18   Pp. broomi Cranium Both Damaged face of juvenile. Mesial loph of right 
M1 present; cf.  Pp. broomi (catalog says Pp. 
whitei); compares well with Member 2 
juveniles.   
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Specimen 
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SP 19    Cranium Right (a) Block of breccia with small endocranial 
cast , near the ?orbit (b) Bones of right base of 
skull and endocranial cast of adjacent region 
(siding by Dean Falk); temporal lobe visible 
on right side. 

SP 20    Endocast Both Nice endocranial cast of posterior and basal 
regions of brain.  Preserves cerebellum, 
sinuses and medulla.  Cerebrum is preserved 
in the parietal region. 

SP 21   C. williamsi Mandible Right Right mandibular body and part of ascending 
ramus. Broken teeth, P3-M3, present.  

SP 22   P. izodi Maxilla Both Badly cracked muzzle with P3-M3 on right and 
P4-M3 on left.  Fits well with Swp1 – though 
perhaps not same individual.  

SP 23    Endocast Both Small amount of bone and endocranial cast of 
a basicranium.   

SP 24   P. izodi Cranium Both Right 2/3 of cranium with right orbit, inferior 
portions of right temporal and parietal.  
Preserves most of basicranium.  Also, has 
palate, but left side is sheared and no teeth are 
present on left.  Right side has P4-M3. P4 
complete, M1 missing lingual half, M2 cracked 
midline (m-d) and M3 is missing disto-buccal 
cusp.  Appears to be P. izodi in dental 
structure (PM/M ratio).  On right side, 
appears to have a slight hint of a supraorbital 
torus, but nasal region is missing/fragmented, 
so not definitive.  
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SP 25    Cranium Both Frontals and parietals of cranium (both sides).  
Endocranial surface covered with breccia.   

SP 26   Papio Cranium Left Large block of breccia with portion of left 
side of cranium and next to it, part of the 
calotte.   

SP 27    Cranium Both (a) eroded top of calvarium, some bone, some 
endocranial cast; very poor condition (c) 
cranial fragments. 

SP 28 Sterkfontein, Krugersdorp  Endocast Both Endocranial cast of top of calvaria, and some 
bone from basicranium.   

SP 29    Endocast Indet. Calotte with some missing portions.  
Endocranial cast exposed; one side only 
exposed.  

SP 30 Type site  Papio Cranium Both Complete cranium with right M2-M3 and left 
P4, M1 and M2 –Female 

SP 31 Type site?   Cranium Right Crushed endocast with adhering bone.  
Appears to be mostly the right side with 
attached ?frontal.   

Swp 1 D13  Pp. jonesi Mandible Right Right half of mandible, P3-M3 and left P4-M1.  
PM/M proportions suggest Pp. jonesi.  P3 
fragmented so difficult to determine sectorial 
nature, but looks small; occlusal surface with 
cuspy teeth.   
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Swp 2 D13 5/16/1969 P. izodi Maxilla Both Crunched palate and base of young immature 
adult calvaria P4-M2 bilaterally; appears to 
have well developed maxillary fossa on both 
sides with Pp. broomi-like zygomatics and 
dentition; M3 visible on left from crypt. 

Swp 3 D13  Pp. jonesi Mandible Both Mandible lacking ascending rams and upper 
part of symphysis.  Right P3-M1 and left P4-
M3; missing anterior alveoli, but inferior 
margin seems to go to the distal P4 range.  
Left M1 missing lingual enamel; right M1 has 
cracked filled with breccia.  So, measurement 
is an estimate. 

Swp 4 D13  P. izodi Mandible Both Mandible lacking ascending rami, right P3-M3 
and left P3-M2.   

Swp 5 D13  Pp. broomi Mandible Left Left half of mandible M1-M3 has typical Pp. 
broomi/Pp. whitei  feature of ascending rami 
obscuring the M3 (distally).  Also appears to 
be cuspy; Pp. broomi sized and proportioned. 

Swp 6 D13   Maxilla Indet. Maxillary fragment dm1, dm2 and M1

Swp 7 D13  Pp. jonesi Mandible Both Mandibular symphysis, left I1-C and right I1-
C.  Heavily worn, posterior foramen visible, 
and inferior margin not visible.  Anterior 
surface appears to have well developed lines 
from incisors moving inferio-laterally.   

Swp 8 D13 8/14/1969  Mandible Right Mandibular fragment with right M3; High 
cusps. 
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Swp 9 D13  Pp. jonesi Mandible Right Right mandibular fragment with P4-M3; 
Proportion and size suggests Pp. jonesi.   

Swp 10 D13 1/17/1969 P. izodi Maxilla Both Immature palate with P3-M2; bilaterally 
fractured M2 broken into 2 pieces, but has 
been glued.  Dentition and palate are in 
excellent shape.  Pp. broomi sized.   

Swp 11    Pp. jonesi Mandible Left Left mandibular ramus fragment with M2-M3; 
Partial ascending ramus, but no processes 
preserved.   

Swp 12 D15  P. izodi Cranium Both Cranium lacking calotte and supraorbital 
region.  Preserves left and right P3, P4, M2 and 
M3.  Catalog suggests Pp. broomi, but I would 
disagree and suggest P. izodi.  Dentition is P. 
izodi sized and shaped, but specimen is 
missing diagnostic anteorbital region.  Fossae 
do not appear to be Pp. broomi-like, but does 
resemble more P. izodi.  Canine appears to 
have been small, but region is fragmented and 
difficult to determine exact size dimensions.  
Preserves complete basicranium, but lacks 
superior portion of muzzle and neurocranium.  
Right side of muzzle appears to have maxillary 
fossa distorted laterally so no fossa is 
preserved.  However, on the left side, fossa 
appears to be P. izodi-like, but not developed 
to the degree of ‘typical’ P. izodi.  Region is 
however damaged and may not be 
representative of the specimen’s premortem 
morphology.  The root of the zygomatic is 
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located between mesial and distal lophs of M3.  
Preserves zygomatic arch on left side.   
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Swp 13 D13  Pp. jonesi Mandible Right Right mandibular fragment P4-M3. Suggested 
to be a P. jonesi dentition displays high cusps.   

Swp 14 D15  Pp. broomi Maxilla Both Maxillary fragment with left P3-M2 and right 
C-M1; Sides distorted with respect to one 
another.  Right side superiorly shifted 
posteriorly.   

Swp 15 D13  Pp. jonesi Mandible Left Left ascending ramus and body with M2 and 
M3.  Specimen goes with Swp 245 (see notes).  
M3 not fully erupted, but has been airscribed 
out. 
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Swp 16 D15 1/20/1970 C. williamsi Mandible Right Right mandibular fragment with M2 and M3.  
V-shaped buccal clefts.  M2 distorted due to 
fracture; length can only be estimated. 

Swp 17 D13  Pp. jonesi Mandible Left Left mandibular ramus with M3 and distal ½ 
M2; contra species designation in catalog. 

Swp 18 D13 5/27/1978 Parapapio Maxilla Right Right maxillary fragment P3-M3.  Specimen 
appears to have a small maxillary fossa, but 
fragmented so difficult to determine with 
confidence.  M1 missing distal cusp.  Preserves 
deep palate; but M3 displays small distal loph.  
Very Lophocebus-like.   

Swp 19 D13  Pp. broomi Maxilla Right Right maxillary fragment P3-M2; 

Swp 20 D13 1/14/1970 Parapapio Maxilla Right Maxillary fragment.  Right with M2 and M3.  
Specimen looks Pp. jonesi-sized.  Deep palate.   

Swp 21 D13 8/21/1969 P. izodi Maxilla Left Left maxillary fragment with P3-M1; Pp. 
broomi-sized, but no other morphology 
determinable.   
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Swp 22 D15  Pp. jonesi Mandible Right Right mandibular fragment with M1-M3.  
Worn very heavily; perhaps, there are two SP 
22's, but this one is a maxillary fragment with 
left P4 (lingual fragment), M1 (heavily 
fractured), M2 (missing buccal enamel), M3; 
right P3-M3, appears to have had a large 
canine.  Teeth appear Pp. jonesi.  Maxillary 
fossa difficult to assess.  Specimen looks 
almost Pp. broomi-like, but would cf. Pp. jonesi.  
Doesn’t seem to have typical Pp. broomi 
features; muzzle looks more triangular shaped 
(i.e. Pp. jonesi).  Zygomatic root originates at 
M2 distal loph.   

Swp 23 D14   Maxilla Left Left maxillary fragment of immature 
individual; P3-P4 (erupting); M1 and M2 
present, M3 absent. 

Swp 24 D13 5/22/1970  Maxilla Right Badly damaged palate with right P3-M3.  
Appears to be Pp. jonesi, but teeth are 
immeasurable.  Badly damaged.   

Swp 25 D13   Maxilla Both Anterior portion of palate, left P4-M2, right M1 
and M2 badly damaged; only right M2 
measurable.  Exhibits deep palate. 

Swp 26 D13  C. williamsi Cranium Both Partial calvaria.  Left and right orbit.  Well 
developed tori; missing most of interorbital 
region.  However, appears to be wide and has 
high cranial vault. Small portion of the 
basicranium present, but is in poor condition 
and covered with breccia. 
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Swp 27 D13  P. izodi Maxilla Left Muzzle, mainly left half with I1-M3; suggestive 
female, because of  small fragmentary canine.  
Doesn't have maxillary fossa and is fractured 
in maxillary ridge region.  Superior portion of 
muzzle sheared off.  M1 is in poor condition, 
but others appear to be measurable.  Does 
possess some right incisors, but incisors are 
fragmentary and lingual surface of incisors is 
flattened against the palatal surface; only labial 
surface visible.   

Swp 28 D14   Cranium Both Juvenile cranium with endocranial cast and 
left dm2 and right dm1 and dm2. 

Swp 29 a-d D15 10/26/1968 P. izodi Cranium Left Left half of neurocranium including the entire 
muzzle.  (a) Left I1-M2, right max. I1, C, P3, P4.  
(b) Left half of mandible with M3 (covered 
with breccia) ,but appears to have the typical 
Pp. broomi/whitei feature of ascending ramus 
obscuring the M3 in lateral view (see TM 
notes).  Lengths can be measured, but most 
teeth are only preserved as buccal enamel.  M3 
occlusal surface covered with breccia.  
Proximal half of right femur and distal end of 
right tibia.  Cranial specimen compares well 
with Swp 31.   

Swp 30 D14 3/23/1970 Pp. broomi Maxilla Left Posterior palate and crushed left portion of 
facial skeleton.  M2 and M3.  Very deep palate, 
but unfortunately cannot tell the state of the 
maxillary fossae. 
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Swp 31 D13  P. izodi Maxilla Right Maxilla with badly damaged right P4-M3.  Was 
placed into P. robinsoni by Eisenhart (1974).  
However, specimen was artificially distorted 
postmortem and appears larger than actual 
morphology suggests.  Palate has fracture 
filled with breccia separating the two halves, 
as well left side of palate (around canine) is 
fractured and displaced laterally.  Specimen is 
a definitive P. izodi, and not P. robinsoni.  Left 
half is also shifted anteriorly with respect to 
right side.  Berger et al (2002) argue P. 
robinsoni for their ‘revised age estimates’ of the 
Sterkfontein fauna.  However, specimen has 
typical P. izodi fossa on right, no features 
preclude it from P. izodi and none suggest P. 
robinsoni; teeth are fragmentary, Breccia 
separating two halves is 8mm wide.  Specimen 
compares well with types specimen of P. izodi.  

Swp 32 D13   Mandible Right Right mandibular fragment with M3; partial 
M2 present but heavily damaged. 

Swp 33 D13   Mandible Right Right mandibular fragment M1-M3. M1 is 
damaged; only estimated length. 

Swp 34 D13   Tooth Left Isolated crown and roots in matrix of left M2 

Swp 35 D13   Maxilla Left Left maxillary fragment with P4; large 
maxillary fossa.  Wits catalog says Pp. whitei.   

Swp 36 D13   Tooth Right Isolated right M3; prominent cusps 
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Swp 37 D13   Tooth Right Isolated right M3

Swp 38 D13   Tooth Left Isolated left M3

Swp 39 D13   Tooth Left Isolated left M3

Swp 40 D13   Tooth Left Isolated crown and partial root left M3

Swp 41 D13   Tooth Left Isolated crown of left M3; cuspy like Pp. jonesi 

Swp 42 D13   Tooth Right Isolated crown and partial root of right M3; 
cuspy, not like Pp. broomi.  

Swp 43 D13   Tooth Left Isolated crown and partial root of left M3

Swp 44 D13   Tooth Right Isolated crown of right M3

Swp 45 D13   Tooth Right Isolated molar, probably right M2? 

Swp 46 D13 4/29/1968  Mandible Right Right mandibular fragment with P4-M2; M1 
missing buccal half; only length taken.   

Swp 47 D13   Tooth Right Right isolated M3 with roots 

Swp 48 D13   Tooth Left Isolated molar probably left M2

Swp 49 D13   Tooth Left Isolated crown and roots of left M3

Swp 50 D13   Tooth Left Isolated crown of left M3

Swp 51 D13   Tooth Right Isolated molar, probably right M2

Swp 52 D13   Tooth Left Isolated left M3 (large mesial cingulum cusp) 

Swp 53 D13   Tooth Left Isolated, much worn, left M3; catalog says Pp. 
jonesi, However, designation must be sized 
based. No root preserved. 
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Specimen 
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Swp 54 D13   Tooth Left Isolated crown and complete roots of left M1 
(wear facets mesially and distally); disto-lingual 
cusp fractured 

Swp 55 D13   Tooth Left Isolated crown and partial roots with breccia 
of left M1

Swp 56 D13   Tooth Left Isolated crown and partial root of left M3

Swp 57 D13   Tooth Left Isolated crown and partial root of left P3; 
small female-sized 

Swp 58 D14  P. izodi Maxilla Both Muzzle with C-M3, bilaterally; female Pp. 
broomi; missing anterior dentition, and right 
side shows a maxillary fossa, not developed as 
well as in Swp 2946 

Swp 59 D13  Pp. jonesi Maxilla Both Posterior part of palate with right P3-M3 and 
left M1-M3; catalog says Pp. broomi/jonesi, but 
appears to be definite Pp. jonesi.  Root of 
zygomatics near distal M2. Difficult to make 
out diagnostic features such as ridges, fossa 
because of fracture.  Halves appear to be 
moved medially toward each other 

Swp 60 D13   Mandible Both Juvenile mandible (only lacking ascending 
rami) with dm1 and dm2.  Bilaterally; also same 
number; isolated M1.  Doesn’t have roots so 
probably fell out of crypt; note on glass vial 
just says from mandible; located in two 
different places morphological locations 
though.   

Swp 61 D13   Maxilla Right Right mandibular fragment with M1, roots of 
P4. 
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Swp 63 D13   Tooth Right Right molar, probably M2 (mesial and distal 
wear facets); isolated crown and partial roots 

Swp 64 D13   Tooth Left Isolated crown and partial roots of M2, left 
(contra catalog) 

Swp 65 D13   Tooth Right Isolated crown and roots of right molar, 
probably M2

Swp 66 D13   Tooth Right Isolated crown and roots of right P3; male 

Swp 67 D13   Tooth Left Isolated left (contra catalog) crown and partial 
roots of ?M1 

Swp 68 D13   Tooth Right Isolated crown and partial roots of right M2

Swp 69 D13   Tooth Right Isolated crown and roots of right ?M2

Swp 70 D13   Tooth Left Isolated crown and partial roots of left P3; 
female? 

Swp 71 D13   Tooth Left Isolated crown and roots of left P4; heavily 
worn 

Swp 72 D13   Tooth Right Isolated crown and partial root of right M2 
(might be M1) 

Swp 73 D13   Tooth Left Isolated crown and partial roots of left M3

Swp 74 D13   Tooth Right Isolated crown and partial root of right M1? 

Swp 75 D13   Tooth Right Isolated crown and partial roots of right P3

Swp 76 D13   Tooth Right Isolated crown and roots of right dm1

Swp 77 D13   Tooth Left Isolated crown and partial root of left (contra 
catalog) P4; heavily worn; kind of small may 
be P3
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Swp 78 D13   Tooth Right Isolated crown and roots of right P4

Swp 79 D13   Tooth Left Isolated crown and root of left dm2

Swp 80 D13   Tooth Left isolated crown and root of left M2

Swp 81 D13   Tooth Right Isolated crown and roots of right M3? 

Swp 82 D13   Tooth Right Isolated crown and roots of right M1; C. 
williamsi? 

Swp 83 D13  Pp. jonesi Mandible Right Right mandibular fragment with M1-M3; 
difficult to see any diagnostic features.  Cervix 
fragmented 

Swp 84 D13 10/29/1970  Maxilla Left Left maxillary fragment with I2? and P3 and 
P4; contra catalog 

Swp 85 D13   Maxilla Left Left maxillary fragment with dm1 and dm2

Swp 86 D13   Maxilla Right Right maxillary fragment with dm1 and dm2

Swp 87 D13  Pp. broomi Tooth Right Isolated crown and root with breccia of right 
M3; looks Pp. broomi-like with Lophocebus-like 
proportions.   

agment of left 

 M3; 

Swp 91 

Swp 92 t 

Swp 88 D13   Tooth Left Isolated crown and very small partial root left 
M2

Swp 89 D13   Tooth Left Isolated crown and small root fr
M2

Swp 90 D14   Tooth Right Isolated crown and root fragment of right
very cuspy; could be C. williamsi. 

Isolated crowD13   Tooth Left n of left M2

D13  Tooth Righ Isolated crown right M2 

 

 

Specimen 
Nu
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Swp 93 D13   Tooth Left Isolated crown left M1

Swp 94 D13   Tooth Right own right M1

Swp 96 D13   Tooth Right 2

Tooth Indet. Isolated crown and partial root M1

Swp 98 D12   Tooth Right Isolated crown right M1

Swp 99 D13   Tooth Left Isolated crown and partial root left M2

Swp 100 D13   Tooth Left Isolated crown of left M1

Swp 101 D13   Tooth Right Isolated crown and partial root of right M2

Swp 102 D13   Tooth Left Isolated crown of left M1

Swp 103 D13   Tooth Right Isolated crown of right M2

Swp 104 D13   Tooth Left Isolated crown and partial roots of left dm2

Swp 105 D13   Tooth Right Isolated crown and partial root of right dm1; 
heavily worn though, no measures can reliably 
be taken. 

Swp 106 D13   Tooth Left Isolated crown and partial root left M2 

(antimere to 107) 

Swp 107 D13   Tooth Right Isolated crown and partial root of right upper 
M2 (106 and 107 appear to be antimeres) 

Swp 108 D13   Tooth Left Isolated crown of left M2

Swp 109 D13   Tooth Left Isolated crown of left M2? 

Swp 110 D13   Tooth Left Isolated crown of left upper dm2

Isolated cr

Swp 95 D13   Tooth Right Isolated crown and partial root of right M2

Isolated crown and partial root of right M

D13   

 

 

Specimen 
Nu

Swp 97 
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Swp 111 D13   Tooth Left Isolated crown of right M2

Swp 112 D13   Tooth Right Isolated crown of right M2

Swp 113 D13   Tooth Right Isolated crown of right M3

Swp 114 D13   Tooth Left Isolated crown and partial root of left M3

Swp 115 D13   Tooth Right Isolated crown (no roots developed) of right 
M2

Swp 116 D13   Tooth Right Isolated crown and roots of right M2

Swp 117 D15   Tooth Right Isolated crown of right M3; fragmented at 
cervix 

Swp 118 D13   Tooth Left Isolated crown and partial root of left M2

Swp 119 D13   Tooth Left Isolated crown and partial root of left M1

Swp 120 D13   Tooth Left Isolated crown of left dm2

Swp 121 D13   Tooth Right Isolated crown of right M1

Swp 122 D15   Tooth Left Isolated crown of left M2

Swp 123 D13   Tooth Left Isolated crown of left M3 (roots not formed); 
perhaps, fell out of crypt 

Swp 124 D13   Maxilla Left Maxillary fragment with left dm2

Swp 125 D13   Maxilla Left Maxillary fragment with left dm2 and dm1

Swp 126 D13   Tooth Right Isolated crown and partial root of right M2; 
poor condition 

Swp 127 D13   Mandible Left Left P4 in small fragment of mandible 

Swp 128 D13   Tooth Left Isolated crown and partial root of left P4
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Swp 129 D13   Mandible Right Isolated right P4 in small fragment of 
mandible 

Swp 130 D13   Tooth Right Isolated crown and partial root of right P4; 
however, appears to be a P3, not P4 (contra 
catalog).  

Swp 131 D13   Tooth Left Isolated crown and partial root of left P4. 

Swp 132 D13   Tooth Left Isolated crown of left P4. 

Swp 133 D13   Tooth Left Isolated crown and partial root of left P3. 

Swp 134 D13   Tooth Right Isolated crown of right P4. 

Swp 135 D13   Tooth Left Isolated crown of left P4. 

Swp 136 D13   Tooth Left Isolated crown of left P3. 

Swp 137 D13   Maxilla Right Right maxillary fragment with P3 and P4. 

Swp 138 D13   Tooth Left Isolated crown and roots of left upper P3? 

Swp 139 D13   Tooth Left Isolated crown and complete root of left C1 
(male sized). 

Swp 140 D13   Tooth Left Isolated crown and partial root of left C1 
(female sized). 

Swp 141 D13   Tooth Left Isolated crown and partial root of left C1. 

Swp 142 D13   Tooth Left Left C1. 

Swp 143 D13   Tooth Right Right C1. 

Swp 144 D13   Tooth Left Left C1. 

Swp 145 D13   Tooth Right Right C1. 

Swp 146 D13   Tooth Right Right C1. 
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Swp 147 D13   Tooth Left Left C1. 

Swp 148 D13   Tooth Left Left C1. 

Swp 149 D13   Tooth Right Right dc1. 

Swp 150 D13   Tooth Right Right dc1. 

Swp 151 D13   Tooth Right Right C1. 

Swp 152 D13   Tooth Left Left C1. 

Swp 153 D13   Tooth Right Right C1. 

Swp 154 D13   Tooth Left Crown fragment of left C1. 

Swp 155 D13   Tooth Left Left C1. 

Swp 156 D13   Tooth Right Fragment of right C1. 

Swp 157 D13   Tooth Left Left C1. 

Swp 158 D13   Tooth Left Left dc1. 

Swp 159 D13   Tooth Left Left dc1. 

Swp 160 D13   Tooth Left Left I1. 

Swp 161 D13   Tooth Right Crown fragment of right I1. 

Swp 162 D13   Tooth Left Isolated crown of left I1. 

Swp 163 D13   Tooth Right Fragmented crown of right I1. 

Swp 164 D13   Tooth Right Right I1. 

Swp 165 D13   Tooth Right Right I1. 

Swp 166 D13   Tooth Left Left I1. 
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Swp 167 D13   Tooth Left Left I2? 

Swp 168 D13   Tooth Left Left I1

Swp 169 D13   Tooth Right Right I2. 

Swp 170 D13   Tooth Right Right I2. 

Swp 171 D13   Tooth Left Left I1. 

Swp 172 D13   Tooth Right Right I2. 

Swp 173 D13   Tooth Right Right upper I2. 

Swp 174 D13   Tooth Left Left I2. 

Swp 175 D13   Tooth Left Left I2.

Swp 176 D13   Tooth Left Left di1. 

Swp 177 D13   Tooth Right Right I1. 

Swp 178 D13   Tooth Right Right I1. 

Swp 179 D13   Tooth Left Heavily worn left I2. 

Swp 180 D13   Tooth Left Left I1. 

Swp 181 D13   Tooth Right Right I2. 

Swp 182 D13   Tooth Left Left I2. 

Swp 183 D13   Tooth Right Right I1. 

Swp 184 D13   Tooth Right Right I1. 

Swp 185 D13   Tooth Right Right I1. 

Swp 186 D13   Tooth Left Left I1. 
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Swp 187 D13   Tooth Right Right I2. 

Swp 188 D13   Tooth Right Right M1. 

Swp 189 D13   Tooth Right Isolated crown, no roots, of right M3. 

Swp 190 D13 6/5/1969 C. williamsi Mandible Right Right mandibular fragment with dm2 and M1.  
Swp 191 D13   Tooth Left Isolated crown and fragmented root of left 

M3. 
Swp 192 D13   Tooth Left Isolated crown in breccia of left M3. 

Swp 193 D13   Tooth Right Isolated crown in breccia of right M3. 

Swp 194 D13   Tooth Left Isolated crown of left M3 in breccia. 

Swp 195 D13   Tooth Right Isolated crown of right M3 in breccia. 

Swp 196 D13   Tooth Right Isolated crown of right M3. 

Swp 197 D13   Tooth Right Isolated crown and partial roots of right M2. 

Swp 198 D13   Tooth Right Isolated crown and roots of right M2. 

Swp 199 D13   Tooth Left Isolated crown of left M2. 

Swp 200 D13   Tooth Left Isolated crown of left M1. 

Swp 201 D13   Tooth Right Isolated crown right (contra catalog) dm2 in 
small fragment of mandible. 

Swp 202 D13   Tooth Right Isolated crown of right M1; appears to be C. 
williamsi, small size with shearing crests. 

Swp 203 D13   Tooth Right Isolated crown of right M1. 
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Swp 204 D13   Tooth Left Left M1? Lacking much contextual 
information.  Specimen appears to have two 
roots suggesting that that side and jaw are 
correct. 

Swp 205 D13   Tooth Left Crown only of left dm2. 

Swp 206 D13   Tooth Right Isolated crown of right dm2. 

Swp 207 D13   Tooth Left Isolated crown and partial roots of left M2. 

Swp 208 D13 2/7/1968  Mandible Left Left mandibular fragment posterior to the M3.  
Does preserve neither teeth nor gonion. 

Swp 209 D13 8/2/1972  Cranium Indet. Fragment of cranium; indet. 

Swp 210 D13   Tooth Left Isolated crown of left M2. 

Swp 211 D13   Tooth Right Right M2 or M3. 

Swp 212 D13   Tooth Left Left M3? 

Swp 213 D13   Tooth Right Right M3. 

Swp 214 D13   Tooth Right Isolated crown of right M2; goes with Swp 
215. 

Swp 215 D13   Tooth Right Isolated crown of right M3. 

Swp 216 D13   Cranium Left Crushed face and mandible with dentition 
preserved on left side.  Appears to be a 
juvenile with a left dm1, dm2, M1 and M2.  
Maxillary more difficult to see, but looks like 
dm2, M1, erupting M2 and C1.  Right side of 
specimen mangled and fractured – no teeth 
identifiable.  Mandible sheared just below the 
alveoli; roots can be visualized roots inferiorly.
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Swp 217 D13   Maxilla Left Left maxilla fragment with dm1 and dm2. 

Swp 218 D13   Maxilla Left Left maxilla fragment with dm2. 

Swp 219 D13   Tooth Right Small fragment of isolated right P3. 

Swp 220 D13   Tooth Right Isolated crown and partial root of right P4. 

Swp 221 D13   Tooth Right Isolated crown of right P4; heavily worn. 

Swp 222 D13   Tooth Right Isolated crown of right P4. 

Swp 223 D13   Tooth Right Isolated crown and partial crown of right P4. 

Swp 224 D13   Tooth Right Isolated crown of right P4; ws 8. 

Swp 225 D13   Tooth Left Isolated crown of left P4. 

Swp 226 D13   Tooth Right Isolated crown of right P4. 

Swp 227 D13   Tooth Right Isolated crown of right P4. 

Swp 228 D13   Tooth Right Isolated crown of right P4. 

Swp 229 D13   Tooth Left Isolated crown of left P3. 

Swp 230 D13   Tooth Left Isolated crown of left I1. 

Swp 231 D13   Tooth Left Isolated crown of left I1. 

Swp 232 D13   Tooth Left Isolated left I2; heavily worn. 

Swp 233 D13   Mandible Right Right mandible with P4, M1 and M2; could be 
C. williamsi because of deep buccal notches, 
but doesn't look definitive. 

Swp 234 D13   Mandible Left Left mandible fragment with C1, P3, P4 and 
M1; very small; C1 and P3 very, very small, but 
is an older adult, heavily worn. 
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Swp 235 D13   Mandible Left Mandible fragment with left P4, P3, C1, I2 and 
right I2, C1.  Some measurements are possible, 
but teeth are in different planes and 
fragmented.  Small P3; female. 

Swp 236 D13 8/16/1970  Maxilla Left Left maxilla fragment with M1, M2 and M3 
(erupting); small M3 Lophocebus-like; M2 
missing lingual cusps; buccal enamel of P4 also 
present.  Root of zygomatics at distal M2. 

Swp 237 D13   Maxilla Left Left maxilla fragment with M1 and M2; 
papionin. 

Swp 238 D13   Maxilla Left Left maxilla with dm1 and dm2; juvenile. 

Swp 239 D13 3/21/1972  Maxilla Right Right maxilla fragment with P4, M2 and M3.  
M3 appears to be Lophocebus-like.  M3 is not in 
occlusion about ½ -way erupted.  M2 
measurable; cf Pp. broomi.   

Swp 240 D13   Tooth Right Right M2. 

Swp 241 D13   Mandible Left Left mandible fragment with M1. 

Swp 242 D13   Mandible Right Right mandible fragment with dm2 and M1; 
looks like it matches well with Swp 204.  
Possibly, same individual, but definitely, same 
species.   

Swp 243 D13 1/20/1969  Mandible Left Left mandible fragment with M1 and fragment 
of dm2; M2 crown in crypt.  Difficult to 
taxonomically identify.   

Swp 244 D13   Mandible Right Right mandible fragment with P4 and buccal 
fragment of M1; P4 ws = 5. 
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Swp 245 D13  Pp. jonesi Mandible Both Mandibular symphysis with I1-M1, bilaterally; 
goes with Swp 15; a nice male P. jonesi; left I1-
M3 present; right I1-M1 (specimen fragmented 
mesio-lingually). 

Swp 246 H1  Pp. broomi Maxilla Both Maxillary symphysis with left I1-M1 and right 
I1-P4.  Older adult, heavily worn, matches well 
with P. broomi specimen Swp 1879, but is 
missing most diagnostic features.  Difficult to 
judge fossae, etc.   

Swp 247 D13   Tooth Right Isolated right C1. 

Swp 248 D13   Tooth Left Isolated left C1. 

Swp 249 D13   Tooth Right Isolated right C1. 

Swp 250 D13   Tooth Left Isolated and heavily worn left C1. 

Swp 251 D13   Tooth Left Left C1. 

Swp 252 D13   Tooth Right Isolated right C1. 

Swp 253 D13   Tooth Left Isolated left C1. 

Swp 254 D13   Tooth Right Isolated and heavily fragmented right C1. 

Swp 256 D13   Tooth Right Right dc1. 

Swp 257 D13   Tooth Right Isolated right dc1. 

Swp 258 D13   Tooth Right Isolated right C1. 
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Swp 259 D13 11/2/1971  Mandible Both (a) Crushed mandible with right C1-M2 and 
left P4-M2. 
 
(b) Right M3. 
 
 c) Condyle and coronoid process with 
sigmoid notch of left mandible; small P3 
female? 

Swp 260 D13  Parapapio Maxilla Right Right maxilla fragment with ½ P3, P4, M1 and 
M2, M3. 

Swp 261 D13 1/18/1971 Pp. broomi Maxilla Left Left maxilla fragment with P4-M2.  Well-
developed maxillary fossa; Pp. broomi sized, but 
difficult to determine.  Deep palate; difficult 
to take wear scores. 

Swp 262 D13   Tooth Right Isolated tooth in breccia; contra catalog right 
M1? 

Swp 263 D13   Tooth Right Isolated right M1 in breccia. 

Swp 264 D13   Tooth Left Isolated crown no root of left M1. 

Swp 265 D13   Tooth Left Isolated crown no roots in breccia of left dm2.

Swp 266 D13 8/2/1971  Mandible Both Mandibular symphysis with left P3, right P3, 
mesial ½ M1.  Very small P3 female. 

Swp 267 D9   Tooth Right Isolated crown and partial root of right di1. 

Swp 268 D13   Tooth Right Isolated crown and partial root of right C1. 

Swp 269 D13   Tooth Right Isolated crown and partial root of right C1. 
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Swp 270 D13  Pp. jonesi Mandible Both Incomplete mandible lacking incisors, both 
C1’s and P3; left posterior toothrow preserved 
(P4-M3); only P4 on right, both rami lacking.  
Right corpus present only to level of P4. 

Swp 271 D13   Mandible Left Mandible fragment from left side; damaged 
P4, M1 and M2 and well worn. 

Swp 272 D13 10/20/1969  Mandible Left Left M1, M2 and portion of mandible.  
Protoconid of M1 damaged as is hypoconid of 
M2.  Measurements are estimates only. 

Swp 273 D13  Pp. jonesi Mandible Left Portion of left mandibular body, P3, P4, M1 
fragmentary and still in matrix.  M2, and M3 
preserved.  Ascending ramus is lacking; very 
poor condition, but has proportions similar to 
Pp. jonesi. 

Swp 274 D13   Mandible Left Left mandibular fragment with worn and 
damaged M2 and M3. Lacking ascending rami 
and mandibular body below roots; teeth are in 
very poor condition.  Only M3 length 
measurable. 

Swp 275 D13 10/20/1969  Mandible Left Left lower M3 with portion of mandible.  M3 
has a damaged mesial loph. 

Swp 276 D13 8/20/1976  Mandible Left Left mandibular fragment with M3.  M3 
damaged on entoconid; only length is 
measureable.  Has some morphology that 
looks either C. williamsi or Theropithecus because 
of notches between cusps and infolding of 
enamel. 
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Swp 277 D13 3/23/1969  Mandible Left Left mandibular fragment lacking ramus.  M3 
only tooth present-damaged anteriorly and at 
hypoconulid.  Small in size. 

Swp 278 D13 1/28/1971  Mandible Right Right mandibular body of juvenile; with 
erupting I1; dm1,dm2 and M1 present.  Portion 
of fragmented crown present may represent a 
premolar.  Dm2 and m1 measureable although 
M1 is just erupting and not in occlusion yet. 

Swp 279 D13  Pp. broomi Mandible Right Mandible, nearly complete on right side 
including larger portion of the ascending 
ramus.  Symphyseal region lacking all teeth.  
Mandibular corpus present on left to level of 
M1; right M1-M3 present. 

Swp 280 D13 8/25/1969 C. willaimsi Mandible Right Damaged mandible from right side, portion of 
symphyseal region preserved.  Lacking all 
teeth except P3, P4.  Well worn; tooth 
measurements are estimates.  Symphyseal 
region is nearly vertical; specimen appears to 
have prominentia lateralis.   

Swp 281 D13 8/8/1969  Mandible Right Fragmented right mandible body with 
symphysis; right P3-M2. All damaged lingually; 
cf Pp. jonesi appears to be a male as the P3 is 
sectorial.  Only buccal sides of teeth are 
present. 

Swp 282 D13 4/14/1971 P. izodi Mandible Right Right mandibular body with P4-M2.  M2 
damaged on entoconid; cf. Pp. broomi.   

Swp 283 D13   Mandible Right Fragmentary right mandibular corpus P4-M3 
(teeth cracked and fragmentary); no 
measurements taken. 
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Swp 284 D13 2/25/1971  Mandible Right Right M2 and M3 with portion of mandibular 
corpus.  M2 damaged mesially; M3 appears to 
be shifted lateral on its mesial margin. 

Swp 285 D13   Mandible Right Damaged right M3 in small fragment of 
mandible.  Posterior root of M2 also present; 
ws-16, M3; very fragmented. 

Swp 286 D13   Tooth Right Right isolated M3 crown. 

Swp 287 D13   Tooth Right Right M3 in small fragment of mandible. 

Swp 288 D13   Tooth Left Left M3, isolated. 

Swp 289 D13?   Mandible Left Left M1 with fragment of mandible; breccia 
precludes measurement. 

Swp 290 D13?   Tooth Right Right ?dm2 contra catalog. 

Swp 291 D13?   Tooth Right Isolated right M2. 

Swp 292 D13?   Tooth Right Isolated right M3. 

Swp 293 D13   Tooth Right Badly damaged lower M3 (lingual half). 

Swp 294 D13   Tooth Right Lingually damaged right M3. 

Swp 295 D13   Tooth Right Isolated right M3, damaged mesially – missing 
most of mesial loph. 

Swp 296 D13   Mandible Left Left M3 with mandibular fragment. Lingual 
cusps damaged. 

Swp 297 D13   Tooth Left Isolated left M3. Well worn with protoconid 
damaged. 
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Swp 298 D13   Mandible Right Small mandibular fragment with right M1, M2; 
well worn and slightly damaged, missing most 
of enamel. 

Swp 299 D13   Tooth Left Isolated left M1 damaged distally.  Missing 
most of distal loph and enamel. 

Swp 300 D13   Mandible Left Mandibular fragment, left with damaged P3, P4 
and M1; well worn, only P4 measureable. 

Swp 301 D13   Tooth Right Isolated crown and partial root of right M3. 

Swp 302 D13   Tooth Right Isolated crown and partial root of right M3; 
cusps are damaged.   

Swp 303 D13   Tooth Right Right M2, M3-damaged with small portion of 
maxilla; in very poor condition; no 
measurements can reliably be taken. 

Swp 304 D9   Tooth Left Isolated crown and partial root; left M3; 
fragmented near cervix. 

Swp 305 D13   Mandible Right Mandible fragment from right side with 
buccally damaged M3; only length can be 
estimated. 

Swp 306 D10   Mandible Left Small portion of left mandibular body with P3, 
P4 and M1; measurements are estimates only. 

Swp 307 D13 5/17/1968  Mandible Right Right half of symphysis; mandibular corpus 
present to level of M1 mesial lophid.  Roots of 
P3, P4, M1; however, no measureable portions; 
bad condition – roots only. 
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Swp 308 D13 11/30/1971  Cranium Right Fragmentary right orbit and palate with M3 
present bilaterally.  Palate missing anterior to 
level of M2; distal loph of M2.  M3 on left side 
missing mesio-buccal cusp. 

Swp 309 D13   Mandible Right Fragmentary right mandibular corpus with 
dm1 and an M1 that is erupting. 

Swp 310 D13 7/21/1969  Maxilla Right Right maxillary fragment directly below orbit, 
contains M2 and M3.  Root of zygomatic at 
mesial M3; lingual side of M2 fractured.  
Lingual side of M3 covered with breccia. 

Swp 311 D13   Maxilla Left Left side maxillary fragment with P4 and M1; 
heavily worn. 

Swp 312 D9   Mandible Indet. Small piece of breccia with worn and damaged 
P4 and M1; also associated with mandible 
fragments; heavily fragmented specimen. 

Swp 313 D13   Maxilla Right Portion of maxilla from right side, with upper 
molar, probably M1. 

Swp 314 D13 10/15/1970  Maxilla Right Small portion of right maxilla with M2 and M3.  
M2 missing disto-lingual cusp. 

Swp 315 D3  Pp. broomi Mandible Both Bilaterally crushed mandible. Incisors and 
canines lacking.  P3-M1 on left; P3-M3 
(damaged) on right. Lacking rami; teeth are 
heavily damaged.  Most probably a Pp. broomi 
female.  Only measurements that can be 
reliably taken are right P4 and M2. 
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Swp 316 D3   Mandible Both Badly damaged mandible lacking symphysis 
and rami; P3-M2 on left and distal M1-M3 on 
right.  All teeth are heavily damaged.  
Papionin. 

Swp 317 D3   Mandible Left Portion of left side of juvenile mandible dm1, 
dm2 and M1 present ?I2 can be seen in crypt. 

Swp 318 D13 10/18/1977  Maxilla Right Right zygomatic and adjoining section of 
maxilla.  Roots only M2, M3.  Tooth roots 
difficult to visualize; no measurements taken. 

Swp 319 D3   Cranium Both Basicranium still in breccia. Left M3 is the only 
tooth present, and it is damaged mesially. 

Swp 320 D3 3/28/1973  Mandible Left Mandibular fragment from left side preserving 
I1-P4 region. P3 is the only preserved tooth; 
large tooth – highly sectorial male. 

Swp 321 D3 4/4/1973  Mandible Right Badly damaged mandibular fragment from the 
right side. Still not completely developed. P3, 
P4 and M1 present but damaged.  Teeth 
heavily damaged and not measureable.  P3 
small; but sectorial and male in appearance; 
measurements can be estimated. 

Swp 322 D13 5/26/1971  Maxilla Right Maxillary fragment form right side with M1 
(badly damaged), M2 and M3.  Heavily worn; 
some measurements taken, but not many. 
Specimen approximates Pp. jonesi in size.   

Swp 323 D13 9/20/1972  Maxilla Left Left tooth row (P3-M2) in maxillary bone.  M2 
beginning to come into occlusion; zygomatic 
at mesial M2 level.  cf Pp. broomi.   
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Swp 324 D13  Pp. broomi Maxilla Both Bilaterally crushed muzzle, teeth are well-
worn and damaged.  No measurements can be 
reliably taken; in premolar-to-molar 
proportions specimen looks Pp. broomi.   

Swp 325 D18   Maxilla Left Fragment of left maxilla and palate, dc1, dm1 
present M1 is beginning to erupt; 
measurements of dm1 and dc1 are only ones 
possible. 

Swp 326 D13 7/19/1972  Maxilla Left Left maxillary palatine fragment with M2 and 
M3 (erupting). 

Swp 327 D13 5/10/1972  Maxilla Right Right maxillary fragment with P4, M1 and M2; 
lingual side of P4 missing.  Only mesial loph 
(fragmented) of M2. 

Swp 328 D13 5/28/1973  Maxilla Both Very badly damaged muzzle with palate; only 
tooth present is a damaged left M3 and right 
mesio-lingual cusp of m1.  Neither 
measureable. 

Swp 329 D13   Maxilla Right Damaged palate with M3 on right side.  Mesial 
loph not measureable; missing mesio-lingual 
cusp. 

Swp 330 D13   Tooth Indet. Molar in breccia; perhaps M1; fragmented and 
indet. 

Swp 331 D13 8/17/1972  Maxilla Both Badly crushed and distorted palate and left 
tooth row; only P4 is not seriously damaged; 
estimates of P4 were taken. 

Swp 332 D13 7/24/1972  Maxilla Right Right portion of muzzle; P4 in crypt as is 
canine; no measurements.  Palate is 
fragmented and C1 can only be visualized 
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Swp 333 D3   Mandible Right Right mandibular fragment, P4 in crypt, dm2 
present, roots of M1; no measurements 
possible. 

Swp 334 D13   Tooth Right Isolated crown and partial root of right C1; 
fractured. 

Swp 335 D3   Tooth Left Crown and partial root of left C1; fragmented 
root. 

Swp 336 D13   Tooth Right Right C1; tip fractured.  Very small in size; 
female. 

Swp 337 D13   Tooth Right Right upper C1; very large male. 

Swp 338 D3   Tooth Right Isolated crown and partial root of right M1. 

Swp 339 D13   Tooth Right Contra catalog; right M3. 

Swp 340 D3   Tooth Right Isolated crown of right M3. 

Swp 341 D13   Tooth Right Isolated crown of right M3. 

Swp 342 D13   Tooth Right Isolated fragment of right I2. 

Swp 343 D13   Tooth Left Isolated fragment of crown of left I1; heavily 
worn. 

Swp 344 D3   Tooth Right Isolated crown and partial root of right I2. 

Swp 345 D3   Tooth Right Isolated crown and partial root of right I1. 

Swp 346 D13   Tooth Right Isolated right I2; heavily worn. 

Swp 347 D3   Tooth Left Isolated left I2 crown and partial root. 
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Swp 348 D13   Tooth Left Isolated crown and partial root of left C1; 
male. 

Swp 349 D13   Tooth Left Isolated crown and root of left C1. 

Swp 350 D3   Tooth Left Isolated crown and partial root of left M1. 

Swp 351 D3   Tooth Left Isolated crown and partial root of left M1.   

Swp 352 D13   Tooth Right Isolated crown and partial root of right M1. 

Swp 353 D13   Tooth Right Isolated crown and partial root right M3. 

Swp 354 D13   Tooth Left Isolated crown and root of left C1; tip is 
chipped. 

Swp 355 D13   Tooth Left Isolated crown and root of left C1; tip 
chipped. 

Swp 356 D13   Tooth Right Contra catalog; right C1. 

Swp 357 D13   Tooth Left Badly damaged mandible, only left M2 is 
present; tooth is fragmented and only length 
can be estimated. 

Swp 358 D13 4/26/1968  Maxilla Right Right half of muzzle with roots of C1, P3, P4, 
M1, M2, M3; no measurements can be reliably 
taken. 

Swp 359 D13   Mandible  Region of gonion and base of ramus. M3-lacks 
hypoconulid (M2 perhaps); heavily worn. 

Swp 360 D13   Mandible Right Right mandibular body in region of M3.  Base 
of coronoid process, no teeth; heavily 
fractured; is a papionin. 
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Swp 361 D13 11/9/1963  Cranium  Glabellar region of frontal bone, posterior end 
of nasal bones; looks to have Parapapio 
morphology because of sloping interorbital 
region rather than distinct anteorbital drop. 

Swp 362 D13 6/25/1968  Cranium Right Right zygomatic bone; complete.  Compares 
well with juvenile hominid (i.e. Taung).  
However, appears to be a papionin. 

Swp 363 D13 3/17/1971  Cranium Both Supraorbital tori and damaged nasal bones.  
Neurocranium lacking posterior to tori; 
difficult to discern species or even genus.  
Interorbital area is damaged and cant discern 
anteorbital region.   

Swp 364 D13   Cranium Left Portion of cranial vault roof, frontal and left 
parietal; can see left temporal line; but not 
supraorbital tori. 

Swp 365 a D13 6/23/1970 P. izodi Cranium Left Crushed cranium; left orbits and muzzle half 
left badly damaged.  Both sides preserved, but 
cranium has been laterally compressed.  
Specimen preserves dm1-dm2, m1-m2 
bilaterally; some measurements not possible.   

Swp 365 b D13  P. izodi Endocast Left Partial endocast of Swp 365a. 

Swp 365 c D13  P. izodi Cranium Left Calotte belonging to Swp 365b. 

Swp 366 D14   Cranium Right Badly crushed calvarium, portion of right 
orbit present. 

Swp 367 D13   Endocast Both Anterior and right side portions of endocast; 
preserves frontal and temporal lobes. 
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Swp 368 D13   Endocast Both Fairly complete endocranial cast lacking basal 
region, however; parietal lobes, mainly, and 
partial transverse sinuses. 

Swp 369 D14   Endocast Both Posterior and basal regions of endocranial 
cast. Fragments of bone present in auricular 
and basi-occipital regions. 

Swp 370 D15   Endocast Both Endocranial cast and cranial bone in occipital 
region of cranium. 

Swp 371 D13   Tooth Right Isolated right C1; very small and fragmentary. 

Swp 372 D13  C. williamsi Cranium Left Portions of left temporal, parietal and 
sphenoid; part of frontal also present.  
Supraorbital torus present but displaced and 
damaged 

Swp 373 D13   Mandible Right Right mandibular fragment with P3 
(unerupted) and P4; only length p4 
measureable. 

Swp 374 D13   Tooth Right Isolated right M2, perhaps M1.

Swp 375 D12   Tooth Left Isolated left molar, probably M3; fragmented. 

Swp 376 in situ breccia, east of type locality, grid 
Q/30, 

P. izodi Maxilla Left Left fragment with 
dm1, dm2 and M1; 
juvenile. 

Swp 377 D18 8/15/1974  Mandible Left Left mandibular body, C1-M2; covered 
with breccia.  Only P3 can be measured 
reliably.  Small sectorial P3 female; difficult 
to visualize occlusal surfaces. 

Swp 378 D18   Mandible Left Left corpus and small portion of 
ascending ramus with M2; M3 neither 
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Swp 379 D18  Pp. jonesi Mandible Right Right fragment of mandible with M1, M2 
and M3. 

Swp 380 D18 10/7/1974  Mandible Right Right half of mandible with ramus 
broken.  M3 erupting fragments of C1 
(erupting)  and P4 (fractured) present; only 
mesial loph of M3 measureable. 

Swp 381 D18   Mandible Both Most of mandibular rami.  Right side, 
dm1, dm2, M1 and dc1 present on right; dc1 
(broken) on left.  None are measureable 
because of fragmentation and/or breccia 
on dental surfaces. 

Swp 382 D18   Maxilla Both Maxillary palatal fragment with dm1, dm2 
and M1 (contra catalog) on left side; right 
side teeth are fractured off at roots. 

Swp 383 D15   Maxilla Both Maxillary fragment with M3, M2 on left 
and M3, M2 on right (all fractured); no 
useful information. 

Swp 384 D18   Maxilla Right Portion of right maxilla with much worn 
P4, M1 and M2 (broken) (contra catalog); 
only measurements of P4 possible. 

Swp 385 D18   Maxilla Left Portion of left maxilla with M1; has nice 
Pp. broomi/whitei- sized maxillary fossa and 
maxillary ridge; M1 only tooth present.  
Others filled with breccia and cannot 
visualize even alveoli. 
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Swp 386 D18   Mandible Left Portion of left mandible with very worn 
½ of ?M3; ws = 16.  Specimen missing 
mesial and buccal sides. 

Swp 387 D18   Mandible Right Portions of right M1 and mesial loph of an 
M2 (contra catalog). 

Swp 388 D18   Maxilla Both Part maxilla with I1-M2 on both sides 
(broken or well worn).  Specimen appears 
to have small maxillary fossa on right side, 
but not enough of the dentition present to 
make any taxonomic determinations. 

Swp 389 D18  Pp. jonesi Cranium Right Right sagittal half of cranium with snout 
and palate and right M1-M3, P3-P4 and left 
P3.  Specimen has Pp. jonesi proportions 
with deep palate.  Lophocebus-like 
proportions.  Definitely female; very 
small. 

Swp 390 D18  C. williamsi Mandible Left Left mandibular fragment with M3 crown; 
C. williamsi 

Swp 391 D18   Maxilla Left Left maxillary fragment with M2 And M3; 
M2 is fractured and enamel missing on all 
sides; M3 missing mesio-lingual cusp and 
enamel chipped from distal-buccal; only 
length taken. 

Swp 392 D18   Mandible Right M3 in fragment of mandible; right side; 
not fully erupted (contra catalog). 

Swp 393 D18   Maxilla Left Left maxillary fragment with much worn 
M2-M3; very small; zygomatic root arises 
from distal M2 level. 
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Swp 394 D18   Maxilla Right Isolated right M3 (contra catalog) in small 
fragment of bone. 

Swp 395 D18   Tooth Left Left P4 (contra catalog) in fragment of 
bone. 

Swp 396 D18   Tooth Left Left P3 in fragment of bone; not fully 
erupted. 

Swp 397 D18   Tooth Left Left dm2 (contra catalog). 

Swp 398    Tooth Left Damaged dentition in fragment of bone 
which appears to be left P4-M1

Swp 399 D18   Tooth Indet. Contra catalog; molar enamel fragment 

Swp 400 D18   Tooth Indet. ?molar crown fragment. 

Swp 401 D18   Tooth Indet. Isolated molar crown and roots, may be 
deciduous, but heavily fragmented, so 
difficult to determine; very small 
specimen. 

Swp 402 D18   Tooth Indet. Two teeth (left? M1-M2) broken off at 
top of roots 

Swp 403 D18   Mandible Right Fragment of right mandible with M3 and 
lingual fragment of M2. 

Swp 404 D18   Tooth Left Isolated tooth (left? M3) 

Swp 405 D18   Tooth Indet. Fragment of incisor, but no side 
determination; fragmented crown and 
root. 

Swp 406 D18   Tooth Left Isolated crown of left M3.  
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Swp 407 D18   Tooth Right Isolated fragmented crown and partial 
roots of right upper P4 (contra catalog).  

Swp 408 D18   Tooth Indet. Fragment of tooth (M3?) only partial ½ 
crown. 

Swp 409 D18   Tooth Left Fragment of crown of left I1? 

Swp 410 D18   Tooth Indet. Isolated tooth crown molar. 

Swp 411 D18   Tooth Right Two teeth (broken) right M1-M2? 

Swp 412 D18   Tooth Left Isolated crown I1; left. 

Swp 413 D18   Tooth Indet. Isolated crown and partial root I2. 

Swp 414 D18   Tooth Right Contra catalog; right lower C1, small. 

Swp 415 D18   Tooth Indet. Isolated crown and partial root of incisor. 

Swp 416 D18   Tooth Indet. Two teeth fragments in fragment of bone. 

Swp 417 D18   Tooth Left Isolated tooth left I?; no root, crown only, 
in poor condition. 

Swp 418 D18   Tooth Right Isolated crown right lower P4. 

Swp 419 D18   Tooth Indet. Isolated incisor crown fragment. 

Swp 420 D18 10/22/1975  Tooth Left Left mandibular fragment with M1-M3 (all 
very worn or damaged); can get most 
measurements off of M3. 

Swp 421 D18   Tooth Left Broken fragment of left side of mandible, 
only roots of 3 teeth; however, specimen 
is indeterminate. 
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Swp 422 D18 5/1/1974 P. izodi Mandible Right ½ of mandibular corpus with ascending 
ramus M3, M2, M1 (broken); cf Pp. jonesi.  
Heavily worn; M2 is only preserved as the 
middle portion – missing enamel on all 
sides.  M2 damaged on mesial loph 
missing enamel.   

Swp 423 D18 8/1/1974  Maxilla Both Maxilla with dm1-m1 on left; di1, di2, dm1-
dm1; (badly crushed on right) I1 on right 
erupting; right side can be measured.  
Right side fractured slightly.  M1 appears 
to have v-shaped buccal clefts and 
shearing crests indicative of Cercopithecoides 
williamsi. 

Swp 424 D18   Mandible Right Fragment of right side of mandible, no 
teeth. 

Swp 425 D18   Mandible Left Fragment of left side of mandible with P3, 
P4 and broken M1; all teeth in poor 
condition, no measurements.  Small P3 
which appears to be female. 

Swp 426 D18   Mandible Left Fragment of left mandibular fragment 
with incomplete dentition, M2-M3?; very 
small in size; only estimated length. 

Swp 427 D18   Tooth Left Left maxillary fragment with M1? Appears 
to be a juvenile, however, conservatively 
classified as indeterminate. 

Swp 428 D18   Tooth Indet. Isolated molar crown fragments (2), but 
indeterminate in a fragment of bone. 
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Swp 429 D18   Mandible Left Contra catalog; fragment of left mandible 
with erupting P3-P4 and fragmentary M1 
present. 

Swp 430 D18   Mandible Right Right M3 in fragment of mandible; only 
distal breadth and length can be estimated; 
missing most of mesio-lingual side. 

Swp 431 D18   Tooth Left Isolated crown fragment of left I2? 

Swp 432 D18   Tooth Indet. Isolated crown and partial root of lower 
incisor. 

Swp 433 D18   Tooth Indet. Molar crown fragment. 

Swp 434 D18   Tooth Indet. Toothrow of two nearly complete and 
two fragmentary teeth in breccia.  P3 
(buccal fragment); P4-M1, M2 fragment 
missing disto-lingual side.  All teeth in 
poor condition, no measurements can 
reliably be taken.   

Swp 435 D18   Mandible Right Mandibular fragment with right dm2 
present. 

Swp 436 D18   Tooth Both Three ?teeth in fragment of bone.  Left 
P3-P4, then what appears to be an 
antimeric P3.  However, morphology 
appears strange and distorted.   

Swp 437 D18   Maxilla Left? Left? maxillary fragment with P4 and 
mesial loph of M1 fragment? 

Swp 438 D18   Tooth Left Isolated left C1. 
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Swp 439 D18   Tooth Right Right dm1-dm2 (contra catalog); dm1 
fragmented while the dm2 is complete. 

Swp 440 D18   Tooth Left Isolated left C1; heavily fragmented. 

Swp 441 D18   Tooth Left Isolated tooth (broken); left max. M3? 

Swp 442 D18   Tooth Indet. Bone fragment with the distal portion of 
an M3. 

Swp 443 D18   Tooth Left Contra catalog; isolated crown and partial 
roots of left maxillary M2. 

Swp 444 D18   Tooth Left Isolated crown and root of left M2. 

Swp 445 D18   Tooth Indet. Isolated tooth fragment; indet. 

Swp 446 D18   Tooth Indet. Isolated molar fragment. 

Swp 448 D18   Maxilla Left Contra catalog left maxillary p3-p4; p4 
fragmented. 

Swp 449 D18   Tooth Indet. Tooth fragment? 

Swp 450 D18   Tooth Indet. Molar tooth fragment. 

Swp 451 D18   Tooth Indet. Isolated tooth M2? (broken off at top of 
roots). 

Swp 452 D18   Tooth Indet. Isolated tooth I1 (broken off at top of 
roots). 

Swp 453 D18   Tooth Right Isolated dm1 (contra catalog); right. 

Swp 454 D18   Tooth Indet. Isolated P3? (contra catalog). 

Swp 455 D13   Tooth Indet. Isolated crowns of right P3-P4 (contra 
catalog); heavily worn.  
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Swp 456 D13   Tooth Indet. Molar tooth fragment. 

Swp 457 D18   Tooth Indet. Tooth fragment. 

Swp 458 D18   Tooth Right Isolated tooth, right ?M1; wear facets 
heavily worn. 

Swp 459 D3   Tooth Left Isolated tooth, left M3? 

Swp 460 D3   Tooth Indet. Isolated tooth, broken, possibly I2. 

Swp 461 D3   Tooth Left Isolated P4, left (contra catalog).  Heavily 
worn, almost no enamel is present. 

Swp 462 D3   Tooth Indet. Molar tooth fragment. 

Swp 463 D3   Tooth Indet. Tooth fragment; indeterminate. 

Swp 464 D3   Tooth Indet. Isolated crown and partial root of lower 
incisor, 1-2? 

Swp 465 D3   Tooth Indet. Enamel tooth fragment; molar. 

Swp 466 D18   Tooth Left Isolated crown and root with breccia of 
left M3 (contra catalog). 

Swp 467 D18   Tooth Right Isolated tooth, right M2 (contra catalog); 
fractured enamel makes it falsely look like 
a M3. 

Swp 468 D18   Tooth Left Isolated crown of left P4; fractured; no 
measurements can reliably be taken. 

Swp 469 D18   Tooth Right Isolated tooth right I1; Crown only, no 
roots and appears to have not developed 
roots yet. 

Swp 470 D13   Tooth Indet. Crown fragment of ?I2.
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Swp 471 D3   Maxilla Indet. Badly crushed maxillary and mandibular 
fragments with upper and lower molars 
and premolars (10 teeth in all); teeth are 
lying in various planes and difficult to tell 
distinguish.  No measurements taken. 

Swp 472 D18  P. izodi Cranium Both Base of skull; palate with P3-M3 on right 
and M1 (fragment), M2 (broken) and M3 
on left.  Appears to be a Pp. broomi, but M3 
not quite as Lophocebus-like as others in 
sample. 

Swp 473 D18   Maxilla Right Badly crushed maxillary fragments with 
right ?M2 present.  Another tooth is 
visible; looks like it may be an M3 

erupting.   Initial tooth may be an M3, and 
the posterior tooth may be a displace 
tooth in the breccia.   

Swp 474 D18   Maxilla Left Left maxillary fragment with part of M3, 
M2 and fragment of M1 present.  Portion 
of the zygomatic arch is present.  
Specimen looks Pp. broomi, but maxillary 
fossa region distorted.  M3 looks 
Lophocebus-like, but unfortunately is 
missing the lingual half. 

Swp 475 D18   Mandible  Mandibular fragment with left ?M3 
(broken), M2 and M1; mangled specimen; 
indeterminate. 

Swp 476 D18  Pp. broomi Maxilla Both Portion of maxilla with palate and C1-M2; 
some are heavily fragmented.  M1 (contra 
catalog) on left, but enamel missing.    
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Swp 477 D18   Maxilla Both Snout and palate complete with M3, M1, 
P4, P3 on left and P4-M3 on right.  
Portions of the neurocranium present, but 
heavily fragmented and very incomplete.  
Teeth not very informative and are 
fragmented and chipped.  Palate is also 
distorted.. 

Swp 478 D18   Mandible Left Mandibular fragment of corpus with M2 
and a partial M3 (unerupted). 

Swp 479 D18   Maxilla Left Left maxillary fragment with inferior 
orbit; left P4, M1 (broken) and M2; M3 
(unerupted). 

Swp 480 D13  C. williamsi Maxilla Right Right fragment of maxilla with zygomatic 
arch and M2, M3 (contra catalog) which 
says they are deciduous.   

Swp 481 D18   Maxilla Right Right maxilla with fragment dm1 and dm2 
(contra catalog); M1 in crypt on left side; 
crypt on right side has been fractured and 
does not contain crown. 

Swp 482 ?   Endocast Both Endocranial cast with portions of bone 
attached; posterior frontal and parietal 
endocast on left.  On right side, same 
region preserved in bone. 

Swp 483 D13   Cranium Both Portion of basicranium; still heavily 
encased in breccia. 

Swp 484 D13   Cranium Indet. Portion of crushed cranium; 
indeterminate.   

Swp 485 D13   Cranium Indet. Crushed cranium; very poor condition. 
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Swp 486 D13   Maxilla Indet. Crushed fragment of maxilla, one ?tooth 
present; however, indeterminate. 

Swp 487 D13   Maxilla Right Contra catalog; maxillary fragment with 
three badly damaged and heavily worn 
teeth; right, P3-M1 (ws-16).  All crowns 
cracked and fractured. No measurements 
taken.   

Swp 488 D13   Mandible Left Left mandibular fragment with M3 (contra 
catalog).  Specimen is quite large.  Mostly 
fragmented; cracked through whole tooth 
and missing distal lophid and hypoconulid 
portions. 

Swp 489 D13   Mandible Both Anterior fragment of mostly right 
mandible preserving a small portion of the 
left. Specimen has fragments of incisor 
teeth; incisors appear to be erupting, but 
breccia covers most surfaces. 

Swp 490 D14   Mandible Left Left fragment of mandible with part of 
ramus and fragments of M3; heavily 
fragmented.  Hypoconulid fractured 
missing portions of the buccal side near 
the cervix. 

Swp 491 D15   Tooth Indet. Two molar ?teeth in a bone fragment; 
heavily encased in breccia. 

Swp 492 D13   Mandible Left Left M2-M3 in small piece of mandible; 
crowns are heavily damaged. 

Swp 493 D13   Tooth Indet. Tooth fragments in bone; indeterminate.  
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Swp 494 D13   Mandible Left Tooth row P3-M2 left in small fragment of 
mandible; heavily damaged. 

Swp 495 D18  C. williamsi Maxilla Both Muzzle and face with P3-M3. 

Swp 496 D13 10/3/1970  Mandible Left Left mandibular corpus with broken M2? 
In very poor condition; only small piece 
of enamel on tooth remains. 

Swp 497 D18   Maxilla Right Right maxillary fragment with P3, P4, M1, 
M2, and ½ of M3;  Pp. broomi in 
proportions; crowns only. 

Swp 521 D13   Tooth Indet. Enamel fragment of incisor. 

Swp 546 ?   Tooth Indet. Molar enamel fragment. 

Swp 547 D18 11/21/1974  Cranium Both Crushed face and palate with dm1 and dm2 
on both sides; not measureable. 

Swp 548 D18  Pp. jonesi Mandible Left Left mandibular corpus with M1, M2 and 
M3. 

Swp 549 D18 1/7/1974  Mandible Right Mandibular fragment with small amount 
of right P3, P4 and fragment of M1.  Small 
P3 on right side.  P4 measureable others 
covered with breccia or fragmented; P3 is 
sectorial.  Identification is contra catalog 
description.   

Swp 550 D18   Tooth Right Lingual ½ of crown of right M1; heavily 
fragmented and covered with breccia. 

Swp 551 ?   Tooth Indet. Tooth fragment?  

Swp 552 D18   Maxilla Left Left M2 and M3 in fragment of maxilla. 
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Swp 553 D18   Mandible Left ?Left mandibular M1 (lingual root); M2 
(complete root) and M3 (complete root).  
No crowns, simply roots and small pieces 
of breccia.   

Swp 554 D18   Mandible Right Right mandibular tooth row (broken off 
at cervix).   ?P3-M2, right (contra catalog).  
Crowns only; looks like C. williamsi.  
Specimen displays very high cusps and v-
shaped buccal clefts; very small specimen.  

Swp 555 D18   Maxilla Right Right M3 with distal enamel fragment of 
M2; infolding of enamel almost 
Theropithecine, but is heavily worn.  So, 
difficult to determine.   

Swp 556 D18   Tooth Indet. Isolated tooth crown M2 (contra catalog), 
but difficult to determine due to its 
fragmentary nature.  Specimen is missing a 
portion of one loph.  Definitely not M3 
though. 

Swp 557 D15   Tooth Indet. Isolated partial crown and root M1. 

Swp 558 D18   Tooth Left Isolated crown and partial root left I1, 
heavily worn.  Identification contra 
catalog. 

Swp 559 D17   Tooth Left Isolated crown and partial root of left P3; 
small in size. 

Swp 564 D18   Tooth Left Crown fragment, left ?I1. 

Swp 565 ?   Tooth Left Worn fragment, left (contra catalog) M3. 

Swp 566 D18   Tooth Left Tooth fragment, left M3. 
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Swp 567 D8   Tooth Right Distal loph of right M3; roots not 
developed. 

Swp 569 D18   Tooth Left Crown fragment, left M2. 

Swp 579 D13   Cranium Indet. Cranial fragment. 

Swp 580 D13   Cranium Indet. Cranial fragment. 

Swp 581 D13   Cranium Indet. Cranial fragment. 

Swp 582 D13   Cranium Indet. Cranial fragment. 

Swp 583 D13   Cranium Indet. Cranial fragment. 

Swp 584 D13   Cranium Indet. Cranial fragment. 

Swp 585 D13   Cranium Indet. Cranial fragment. 

Swp 586 D13   Cranium Indet. Cranial fragment. 

Swp 587 D13   Cranium Indet. Cranial fragment. 

Swp 588 D13   Tooth Indet. Isolated teeth. 

Swp 590 D14   Cranium Both Crushed neurocranium; left temporal still 
somewhat intact.  However, cranial vault 
bones are crushed inward.  A portion of 
the basicranium is present, but covered 
with breccia.   

Swp 591 D13   Cranium Indet. Cranial fragment; indeterminate. 

Swp 592 D13   Cranium Left Cranial fragment; frontal with small piece 
of temporal line on left side. 

Swp 593 D18   Cranium Both Crushed face; both frontals (distorted) 
and interorbital region and left side; lateral 
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and inferior orbital region preserved, as 
well. 

 

 

Swp 594 D14   Cranium Left Part of cranium, ½ of the left orbit and a 
portion of a left parietal endocast; appears 
to be a ?juvenile papionin. 

Swp 595 D15   Endocast Indet. Cranial endocast; fragment of bone still 
attached; indeterminate. 

Swp 596 D18   Maxilla Both Crushed maxillary with palate with M2 and 
M3, bilaterally. Heavily worn, no reliable 
measurements taken. 

Swp 597 D13   Cranium Indet. Cranial fragments; indeterminate. 

Swp 598 D18   Mandible Both Badly crushed mandible with C1-M2, 
bilaterally.  Highly fragmented and 
damaged, no measures taken. 

Swp 599 D18   Tooth Right Isolated tooth distal portion of right M3. 

Swp 600 ?   Tooth Indet. Isolated dm1. 

Swp 601 D18   Tooth Left Isolated tooth I2, left. 

Swp 602 D3   Mandible Both Crushed mandible all ?teeth except C1 on 
left side; very poor condition. 

Swp 603 D9   Mandible Indet. Fragment of mandible in breccia block. 

Swp 609 D18 4/28/1974  Mandible Both Four of five crushed teeth in matrix; 
appears to be anterior dentition in a 
mandible with an articulated right I1-I2.  
All incisors present on mandible and the 
right C1.  Difficult to determine genus, but 
may be Cercopithecoides. 
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Swp 610 D13   Tooth Indet. Tooth fragment in matrix. 

Swp 611 D13   Tooth Indet. Two worn and broken teeth in small 
fragment of bone. 

Swp 612 D18  cf. Papio Cranium Both Almost complete cranium with P3 
(broken), P4, M1 (broken), M2 and M3 (just 
erupting) on left; P4 and M1 (both broken) 
on right; has typical Parapapio browridge.  
However, specimen has large Papio-like 
dentition.  Developing maxillary ridges 
like Pp. broomi, as well as fossa, however, 
specimen is juvenile.  Appears to possess 
a small C1. Most probably a juvenile P. 
izodi with cryptic morphology as the result 
of its developmental age.   

Swp 613 D15   Cranium Indet. Portion of cranium preserving cranial 
vault bones; however, bones are 
indeterminate.   

Swp 614 D13   Cranium Indet. Cranial fragment. 

Swp 615 D13 3/23/1971  Cranium Left Cranial fragment with left orbit; very 
fragmented, but does have well developed 
temporal line.  Orbit filled with breccia. 

Swp 616 D13   Cranium Indet. Cranial fragment in matrix. 

Swp 617 D13 10/13/1971  Endocast Indet. Endocast with fragments of skull 
attached; indeterminate.  

Swp 618 D13   Cranium Indet. Various cranial fragments and teeth 
crushed in breccia block. 
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Swp 619 D13   Cranium Right Portion of skull with ½ of right orbit; 
small individual, perhaps juvenile; small 
temporal line present. 

Swp 62 D15 6/10/1969  Maxilla Right Right maxillary fragment with P3 and P4; 
lingual side of M1. 

Swp 620 D13 10/20/1970  Endocast Indet. Cranial fragment with small partial 
endocast; indeterminate.   

Swp 621 D13 9/4/1970  Cranium Indet. Cranial fragment; indeterminate.  Breccia 
on endocranial side. 

Swp 622 D13   Cranium Left Cranial fragments:  (a) left temporal with 
basicranium (b) occipital fragment and (c-
d) indeterminate. 

Swp 623 D18   Mandible Both Crushed mandible with C1 (broken), M2 
(broken) on left and C1, P3, P4 (broken) on 
right; not measureable. 

Swp 624 D13 12/9/1969  Maxilla Indet. Fragment of maxilla with ?P3 and C1 in 
crypt. 

Swp 625 D13 6/17/1968  Tooth Indet. ?Molar tooth fragment in breccia. 

Swp 626 D13 5/11/1978  Maxilla Indet. Maxillary fragment with ?P3-P4. 

Swp 627 D15   Mandible Indet. Mandibular fragment, teeth broken. 

Swp 628 D13   Cranium Indet. Cranial fragment. 

Swp 629 D13   Cranium Indet. Five cranial fragments. 

Swp 630 D13   Cranium Indet. Four skull fragments. 

Swp 631 D13   Cranium Indet. Three skull fragments. 

Swp 632 D14   Cranium Indet. Cranial fragment. 
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Swp 633 D8   Cranium Indet. Cranial fragment. 

Swp 634 D13 7/8/1971  Cranium Left Cranial fragment; appears to be the frontal 
region just superior to the left orbit of a 
juvenile. 

Swp 635 D13 6/2/1969  Mandible Indet. Mandibular fragment, no teeth. 

Swp 636 D13 10/20/1971  Endocast Indet. Cranial fragment with small portion of an 
endocast; indeterminate. 

Swp 637 D13 4/23/1968  Cranium Indet. Cranial fragment; indeterminate.  

Swp 638 D13 7/27/1971  Cranium Indet. Cranial fragment; indeterminate. 

Swp 639 D13 5/20/1968  Cranium Indet. Cranial fragment; indeterminate.  

Swp 640 D13 11/28/1968  Cranium Indet. Cranial fragment; appears to be a small 
juvenile with a partial frontal (superior to 
orbit) and interorbital region; difficult to 
assign to genus.   

Swp 641 D13   Cranium Indet. 23 bone fragments. 

Swp 642 D13 4/6/1970  Cranium Indet. Cranial fragment; indeterminate.   

Swp 643 D13 8/16/1968  Cranium Both Cranial fragment; appears to be the area 
around lambda with a small portion of the 
sagittal and lambdoidal sutures.  Also, 
preserves a portion of a moderately well-
developed nuchal line. 

Swp 644 D13 4/15/1969  Cranium Indet. Cranial fragment; indeterminate cranial 
vault bone. 

Swp 645 D15 5/25/1970  Cranium Indet. Cranial fragment; indeterminate. 

Swp 646 D13   Cranium Indet. Cranial fragment; indeterminate. 
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Swp 647 D13 5/26/1978  Cranium Right Cranial fragment; appears to be a right 
frontal with portions of the temporal line, 
but no supraorbital torus or orbit 
preserved. 

Swp 648 D13   Cranium Indet. Cranial fragment; indeterminate. 

Swp 649 D13 9/9/1968  Cranium Indet. Cranial fragment; breccia on endocranial 
surface; indeterminate. 

Swp 650 D13 5/3/1969  Cranium Indet. Cranial fragment; indeterminate.  
Specimen is encased in breccia. 

Swp 651 D13 3/24/1970  Cranium Indet. Cranial fragment; indeterminate. 

Swp 652 D13   Endocast Both Partial endocast with cranial fragment 
attached; appears to be occipital region of 
the cranium, but difficult to determine. 

Swp 653 D13   Endocast Indet. Partial endocast with cranial fragment 
attached; indeterminate. 

Swp 654 D14   Endocast Indet. Partial endocast with cranial fragment 
attached; indeterminate; not very 
informative. 

Swp 655 D15 11/26/1969  Endocast Indet. Partial endocast with cranial fragments; 
indeterminate.   

Swp 656 D13   Endocast Indet. Partial endocast wit cranial fragments 
attached; indeterminate.  

Swp 657 D13   Endocast Indet. Partial endocast with cranial fragments 
attached; indeterminate.   

Swp 658 D13   Endocast Indet. Crushed cranial fragments with endocast 
attached; indeterminate. 
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Swp 659 D13   Cranium Indet. Cranial fragment; indeterminate with small 
piece of endocast; breccia covers 
endocranial side. 

Swp 660 D13 10/28/1968  Endocast Indet. Partial endocast with cranial fragments 
attached; indeterminate.  

Swp 661 D13 8/14/1969  Endocast Both Partial endocast with cranial fragments; 
appears to be a juvenile with the frontal 
lobe and indications of the orbits. 

Swp 662 D13   Cranium Indet. Piece of cranial with breccia attached. 

Swp 663 D13   Endocast Both Partial endocast with cranial fragments 
attached; posterior endocast (parietal 
region) with partial basi-occipital with 
foramen magnum. 

Swp 664 D13 9/14/1970  Mandible Left Left portion of mandible with most of 
ramus; unerupted tooth visible?; juvenile.  
Specimen appears to have all the alveoli 
for a complete deciduous tooth set, but 
no teeth present except maybe dm1 root.  
Most of the alveoli are filled with breccia. 

Swp 665 D13 11/24/1969  Maxilla Right Fragment of badly damaged right maxilla; 
can visualize tooth roots.  Specimen 
appears to be a juvenile with ?dm1-dm2. 

Swp 666 D13 7/5/1968  Cranium Indet. Cranial fragment; indeterminate. 

Swp 667 D13 10/3/1971  Mandible Right Ascending ramus portion of mandible 
with small fragment of M3.  Condyle is 
fractured, but coronoid process is present.
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Swp 668 D13   Mandible Indet. Fragment of mandible with tooth?; heavily 
fragmented and not readily identifiable. 

Swp 669 D13   Mandible Right Fragment of mandible with two tooth 
roots (M2-M3) 

Swp 670 D13 10/6/1971  Mandible Left Fragment of mandible with two tooth 
roots. 

Swp 671 D13 2/27/1969  Mandible Both Edentulous mandible.  Symphysis present 
on left and right sides; however, inferior 
margin is broken.  Symphyseal region 
appears flat like C. williamsi. 

Swp 672 D13 8/20/1968  Mandible Right Fragment of mandible with one complete 
tooth? Appears to be a right mandible 
fragment with a partial P4 (heavily 
damaged).  No measurements can be 
reliably taken. 

Swp 673 D13 2/8/1968  Mandible Indet. Mandibular fragment with three almost 
complete, but very worn teeth (missing 
lingual cusps). 

Swp 674 D13 or (D15?) 10/15/1976  Mandible Indet. Badly crushed mandible.  No complete 
teeth present and specimen is in very poor 
condition. 

Swp 675 D8   Mandible Right Portion of mandible with two tooth 
fragments (M1, M3) on right side.  No 
measurements can reliably be taken. 

Swp 676 D13   Mandible Left Portion of left mandible teeth broken; p4-
m1? 
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Swp 677 ?   Mandible Indet. Fragment of mandible.  Small fragment 
which appears to be close to the distal side 
of M3.  However, side is indeterminate.   

Swp 678 D13   Mandible Indet. Fragment of mandible; no teeth. 

Swp 679 D13 6/5/1968  Maxilla Indet. Tooth in fragment of maxilla; however, 
side is indeterminate.  Specimen is 
covered with breccia. 

Swp 680 D13 7/1/1969  Mandible Left Portion of left mandible.  Specimen 
appears to have experienced some 
antemortem tooth loss. 

Swp 681 D13 10/28/1968  Mandible Left Fragment of mandible near anterior 
dentition.  Specimen appears to preserve a 
partial canine root; and perhaps some 
premolar and molar roots.   

Swp 682 D13   Tooth Indet. Isolated tooth fragment. 

Swp 683 D13 8/20/1968  Maxilla Indet. Fragment of maxilla; contra catalog. 

Swp 684 D13 6/17/1968  Mandible Left Small fragment of mandible at gonion? 
Specimen possesses the roots of the M3.   

Swp 685 ?   Maxilla Indet. Small fragment of maxilla with two teeth.  
Specimen appears to be distal P4 and 
mesial M2.  However, difficult to say with 
confidence, as specimen is in poor 
condition. 

Swp 686 D13 7/25/1969  Maxilla Indet. Small fragment of badly crushed maxilla.  
Specimen possesses a deep palate.  
However, no recognizable teeth are 
present, only the roots of ?P4. 
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Swp 687 D15   Mandible Left Fragment of mandible near P3-M2.  
However, roots are only partially visible. 

Swp 688 D13   Maxilla Left Tooth fragment in small portion of left 
maxilla.  Specimen appears to be the 
lingual enamel of M2 with M1 and P4 
roots.  M3 crown is in crypt. 

Swp 689 D13   Tooth Indet. Bone fragment with tooth roots? 

Swp 690 D13 7/18/1968  Tooth Indet. Bone fragment with teeth roots? 
Indeterminate. 

Swp 691 D13   Tooth Indet. Bone fragment with tooth roots? Not 
readily identifiable. 

Swp 692 D15   Tooth Indet. Bone fragments with toot root?; poor 
condition and not readily identifiable. 

Swp 1012 D7  Papio Mandible Right Right mandible with P4, M1, M2, M3 - 
worn; roots of P3 present.  Specimen 
appears to be a male.  Teeth are heavily 
damaged and worn.  Specimen possesses a 
large, deep mandibular fossa.  Only, 
length measurements can reliably be taken 
of dentition.   

Swp 1013 D7   Tooth Left Isolated M1. 

Swp 1017 D11 11/8/1975 P. izodi Maxilla Left Left maxilla with P4, M1 and M2.  
Specimen is a sub-adult, as the M3 has not 
yet erupted.  Zygomatic root is at the level 
of mesial M2.   

Swp 1018 D10   Tooth Left M3. 



282

Specimen 
Number 

Provenance Date Taxon Element Side Comments 

 

 

Swp 1019 D10   Tooth Left M3. 

Swp 1020 D11   Tooth Left M1.   

Swp 1021 D10   Tooth Left P4. 

Swp 1022 D15   Mandible Right Mandible with M1, M2, M3.  Specimen is 
crushed; siding is contra catalog.  
Specimen is in very poor condition. 

Swp 1023 D8 6/20/1975 Pp. broomi Maxilla Right Maxillary fragment with M1, M2 and M3 
(M1 is damaged).  Dentition is heavily 
worn.  Root of zygomatic arises near 
mesial M3. 

Swp 1024 D15   Mandible Left Fragment of ascending ramus; no 
processes and edentulous.   

Swp 1025 D15   Mandible Right Fragment of mandible; only gonion and 
ascending ramus present.  Specimen is 
edentulous.   

Swp 1026 D15   Mandible Left Mandibular corpus missing gonion and 
edentulous.  Specimens preserves a 
portion of the ascending ramus. 

Swp 1027 D15   Mandible Left Gonial region of mandible.  Specimen 
appears to have M3 roots, but slightly 
fragmented. 

Swp 1028 D8  C. williamsi Mandible Right Mandibular fragment with M2 and M3.  
Specimen displays high cusps and well-
developed buccal clefts. 

Swp 1029 D15   Mandible Right Very small fragment of mandible; gonion 
preserved.   
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Swp 1030 D15   Mandible Left Mandibular fragment with P3 and P4 
(damaged).  Specimen appears to be a 
male.  Measurements cannot be reliably 
taken.  Teeth are fractured, cracked and 
filled with breccia. 

Swp 1031 D15   Tooth Left M3 (damaged). 

Swp 1032 D15   Tooth Right M3 (damaged).  

Swp 1033 ?   Tooth Indet. Seven tooth fragments. 

Swp 1034 D14   Tooth Right Damaged P3. 

Swp 1035 D15?   Tooth Left dm1. 

Swp 1036 ?   Tooth Left dm2. 

Swp 1037 D15   Tooth Left I2. 

Swp 1038 D15   Tooth Left ?P3/P4. 

Swp 1039 D15   Tooth Right I1. 

Swp 1040 D15   Tooth Right M2 (worn). 

Swp 1041 D15   Tooth Left M2. 

Swp 1042 D15   Tooth Right M1.

Swp 1043 D15   Tooth Left I1/I2. 

Swp 1044 D15   Tooth Indet. Three very worn IX.’s  

Swp 1045 D12   Tooth Left M2 (very worn).  Additional molar in 
breccia below this specimen.   

Swp 1046 D12   Tooth Left M1. 
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Swp 1047 D12   Tooth Right M3. (newly erupted). 

Swp 1048 D12   Tooth Right M3. 

Swp 1049 D12   Maxilla Right P4 with half of M1 and fractured P3. 

Swp 1051 D12   Tooth Left P4=

Swp 1052 D12   Tooth Left P3. 

Swp 1053 D12   Tooth Left P3. 

Swp 1054 D12   Tooth Left I2

Swp 1055 D12   Tooth Right I2

Swp 1056 D12   Tooth Right ?I1 or ?I2

Swp 1057 D12   Tooth Left Isolated incisor 

Swp 1058 D12   Tooth Right I1

Swp 1059 D12   Tooth Right I2

Swp 1060 D12   Tooth Left I2

Swp 1061 D12   Mandible Left Breccia with dm1, dm2 erupting P4 and P3? 
M3 appears on separate piece of breccia 
and appears to be from the left side (in 
process of eruption).  However, M3 may 
not belong to same individual.   

Swp 1062 D14   Tooth Right P3

Swp 1063 D14   Tooth Right P3

Swp 1064 D14   Tooth Right P4

Swp 1065 D14   Tooth Left P4
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Swp 1066 D14   Tooth Left M3

Swp 1067 D14   Tooth Right M2

Swp 1068 ?   Tooth Right M1

Swp 1069 D14   Tooth Right M1 (damaged) 

Swp 1070 D14?   Tooth Left M1

Swp 1071 D14   Tooth Left M1

Swp 1072 D14?   Tooth Right P3

Swp 1073 D14   Tooth Right M1 - M2 (very worn) 

Swp 1074 D14   Tooth Left M1

Swp 1075 D14?   Tooth Left M1

Swp 1076 D14   Tooth Right M2

Swp 1077 D14   Tooth Right M1 (newly erupted) 

Swp 1078 D14   Tooth Indet. Six molar fragments 

Swp 1079 D14   Tooth Indet. Two tooth fragments; ?incisor and 
?canine. 

Swp 1080 D14   Tooth Right C1

Swp 1081 D14   Tooth Indet. Isolated Incisor. 

Swp 1082 D14   Tooth Left I1

Swp 1083 D14   Tooth Left I2

Swp 1084 D14   Tooth Right I2

Swp 1085 D14   Tooth Left I1
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Swp 1086 D14   Tooth Indet. Worn incisors. 

Swp 1087 D14   Mandible Right Juvenile right mandible with broken dM1 
and dM2. 

Swp 1088 D14   Mandible Both Juvenile mandible (1/2 of right side 
missing).  dm2  (erupting) is visible on 
right side. 

Swp 1089 D14?   Maxilla Right Right ½ of maxilla and ½ of mandible of 
a juvenile (joined).   I1, dm2 and M1 

present.  dm1, dm2 and M1 (in crypt) are 
present.  No measurements can be taken.  
Specimen is encased in breccia and 
difficult to access teeth. 

Swp 1090 D14   Maxilla Indet. Maxillary fragment with M1? Not 
measureable, very poor condition. 

Swp 1091 D14   Mandible Right Right ½ of mandibular corpus with P3; 
very small p3 appears to be female.  No 
other teeth present.  So, species 
designation not possible.   

Swp 1092 D14   Maxilla Left Maxillary fragment with damaged and 
much worn P3, P4, M1 and M2.  Very badly 
damaged; no other information obtainable 
and no measures taken.   

Swp 1093 D14?   Maxilla Left Maxillary fragment with fragmentary 
remains of M3; only mesio-buccal cusp 
remains.  No measurements present. 

Swp 1094 D14?   Tooth Right P3 

Swp 1095 P/47 - 13'2"-14'2"   Tooth Indet. Isolated incisor. 
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Swp 1096 S46 - 4'7"-5'7"   Tooth Left I2

Swp 1097 R/45 - 10'1"-10'8"   Tooth Indet. Worn molar. 

Swp 1098 V/46 - 13'11"-14'11"   Tooth Left C1

Swp 1099 P/46 -12'8"-13'8"   Tooth Right I2

Swp 1100 U/47 - 14'3"-15'3"   Tooth Right M2

Swp 1101 P/60-16'4"-16'6"   Tooth Indet. 1 tooth, canine? (Female?) 

Swp 1102 R/56- 10'9"-11'9"   Tooth Right M3

Swp 1103 R/46 - 5'5"-6'5"   Tooth Indet.  

Swp 1106 Q48 - 12'6"-13'6"   Cranium Right a) Right frontal with supra-orbital area. 
b) Cranial fragment.  Indeterminate, but 

 

Swp 1122 

Swp 1123 P/45 - 12'4"=13'4"   Tooth Left 

Swp 1124 P/45 -12'4"-13'4"   Tooth Indet. lars. 

Swp 1130 U/44 - 16'10"-17'10"   Tooth Right 

. 

Swp 1133 O/45 - 12'3"-13'3"   Tooth Right 

possibly te oral. 
Frontal fragment. 

mp
Swp 1108 Aa/46-2'9"-3'9"   Cranium Indet. 

Swp 1121 P/45 - 12'4"-13'4"   Tooth Left I2

P/45 - 12'4"-13'4"   Tooth Right dm2

Female ?C1

Two very worn and damaged mo

Swp 1129 P/46 - 13'8"-14'5"   Tooth Right M1

M3

Swp 1131 O/45 - 12'3"-13'3"   Tooth Right C1

Swp 1132   Tooth Indet Very worn and damaged molar. 

P3 (very worn). 

O/45 - 12'3"-13'3" 
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Swp 1134 O/45 - 12'3"-13'3"    Tooth Right P4

Swp 1135 O/45 - 12'3"-13'3"   Tooth Indet. 

Swp 1136 " 

Swp 1168 

" e be 

Swp 1179 X/47 - 4'11"-5'11"   Mandible Left Anterior symphysis - left I1, C1, P3 and P4.  
Teeth heavily fragmented, but receding 
symphysis suggests papionin.  No 
measurements can be reliably taken. 

Swp 1180 Q/46 - 5'8"-6'8"   Mandible Right 
Mandibular corpus with fragment of 
P3;P4, M1 and M2.  Looks Pp. broomi-sized 
with comparatively large P4. 

Swp 1181 R/44 - 4'11"-5'11   Mandible Indet. Mandibular fragment with 2 tooth 
fragments. 

Swp 1182 V/58 - 12/0"-13'3"   Tooth Indet. P4. 

Swp 1183 O46 - 12'2"-13'2"   Tooth Right I2

Swp 1184 P/46 - 8'2"-9'2"   Tooth Left I2

Swp 1185 P/46 - 7'9"-8'2"   Tooth Indet. Molar fragment in breccia. 

Swp 1186 P/45 - 9'6"-10'6"   Tooth Right I2

Tooth fragment. 

PO/45 - 12'3"-13'3

T/57 - 13'1"- 13'9" 

 

 

 

 

Tooth 

Tooth 

Left 

Indet. 
3

Very worn, large molar. 

Swp 1169 S/49 - 7'6"-8'6"   Tooth Left M2

Swp 1178   Mandibl Indet. Gonion of mandible?; indet; appears to 
ascending ramus with missing condyle; 
however, more securely left as, 
indeterminate.   

X/47 - 4'11"-5'11
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Swp 1187 S/45 - 6'3"-7'8"   Tooth Left M1 (damaged) 

Swp 1188 S/46 - 6'3"-7'3"   Tooth Indet. Premolar fragment. 

Swp 1189 S/46 - 6'8"-7'8"   Tooth Indet. Damaged incisor. 

Swp 1190 S/46 - 11'7"-12'7"   Tooth Both Three lower incisors (left I2?, left I1, right 
I1?). 

Swp 1191 S/46 - 11/7"-12'7"   Tooth Left dc1

Swp 1192 S/46 - 11'7"-12'7"   Tooth Left P3

Swp 1193 S/46 - 11'7"-12'7"   Tooth Right M2 (damaged) 

Swp 1194 W/57 - 9'2"-10'2"   Tooth Right M2

Swp 1195 U/V/W/60 - 12'8"-14'0"  Tooth Right dc1

Swp 1216 V/47 - 7'10"-8'10"  T. oswaldi Maxilla Left Maxilla fragment; no dentition present. 

Swp 1217 V/47 - 7'10"-8'10"   Maxilla Right ½ of maxilla with P4, M1, M2.  Pp. broomi-
like; specimen preserves shallow palate. 

Swp 1218 V/47 - 7'10"-8'10"   Mandible Right Mandible of juvenile with dM1 and 
erupting dM2.  Specimen goes with 
specimen Swp 1224 (left half of 
mandible). 

Swp 1221 V/47 - 7'10"-8'10"   Maxilla Indet. Maxillary fragment; ?side; no dentition 
present. 

Swp 1224 V/47 - 7'10"-8'10"   Mandible Left Juvenile mandible with dM1 and dM2; goes 
with Swp 1218. 

Swp 1226 S/52 - 14'11"-15'11"   Mandible Left Small fragment of mandibular corpus with 
erupting M3.  Tooth is immeasurable, but 
distinctly papionin. 
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Swp 1227 X/53 - 8'2"-9'2"   Cranium Left Fragment of cranium.  Appears to be left 
parietal near intersection of sagittal and 
lambdoidal sutures. 

Swp 1228 X/53 - 9'2"-10'2"   Cranium Indet. Small fragment of cranium; very thin in 
cross-section. 

Swp 1229 T/63 - 14'5"-15'5"   Cranium Right Zygomatic slightly inferior orbital portion.

Swp 1230 U/50 - 8'8"-9'8"  Pp. broomi Maxilla Right Maxilla with P4, M1, M2 and M3.   cf Pp. 
broomi; appears to have small maxillary 
fossa with deep palate.  Zygomatic root is 
at the level of the mesial portion of the 
M3. 

Swp 1231 V/50 - 9'7"-10'0"   Cranium Indet. Fragment of cranium; indeterminate 
covered with breccia endocranially. 

Swp 1232 N/61 - 15'11"-16'11"  T. oswaldi Mandible Both Nearly complete mandible; lacking 
anterior dentition, but possesses P3, P4, M1 
and M2 bilaterally and left M3.  
Theropithecus darti with deep recessed 
mandibular fossae.  Teeth are in poor 
condition. 

Swp 1233 U50 - 12'8"-13'8"   Cranium Right Isolated complete zygomatic; not fused 
with maxilla. 

Swp 1234 Jj/36 - 11'4"-12'4"   Mandible Left Edentulous mandible (contra catalog). 

Swp 1235 U/60 - 17'5"-17'6"   Tooth Indet. Very worn molar. 

Swp 1236 U/60 - 17'5"-17'6"   Tooth Left I1

Swp 1237 V/57 - 8'8"-8'11"   Tooth Indet. Incisor. 

Swp 1238 S/58 - 9'10"-10'10"   Tooth Indet. Tooth fragment. 
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Swp 1239 Jj/36 - 10'4"-11'4"   Tooth Right M2

Swp 1240 Jj/36 - 10'4"-11'4"   Tooth Left I2

Swp 1241 W/57 - 8'2"-9'2"   Tooth Left Damaged ?M2 with ascending ramus.  M3 
unerupted.   

Swp 1242 V/63 - 7'6"-8'6"   Tooth Left C1

Swp 1243 U/59 - 7'4"-9'4"   Tooth Right I2

Swp 1244 T/61 - 16'1"-17'1"   Tooth Left C1

Swp 1245 T/63 - 14'5"-15'5"   Tooth Indet. Damaged canine. 

Swp 1246 T/60 - 12'2"-13'2"   Tooth Left C1 (female?) 

Swp 1247 X/53 - 9'2"-10'2"   Tooth Right Very worn M3

Swp 1248 T/62 - 22'1"-23'1"  T. oswaldi Tooth Indet. Very worn M2? 

Swp 1249 T/62 - 22'1"-23'1"   Tooth Right ?M2

Swp 1250 X/50 - 5'10"-6'9"   Tooth Indet. Very worn ?M1

Swp 1251 N/61 - 16'11"-17'11"   Tooth Left M3

Swp 1252 V/54 - 9'4"-10'4"   Tooth Left I1

Swp 1253 W/50 - 7'6"-8'6"   Tooth Left Fragment of maxilla with M3. 

Swp 1254 Jj/36 - 11'4"-12'4"   Tooth Left C1 (damaged) 

Swp 1255 V/55 - 9'5"-10'5"   Tooth Indet. Fragment of canine. 

Swp 1256 V/47 - 7'10"-8'10"  T. oswaldi Tooth Left C1

Swp 1257 V/47 - 7'10"-8'10"   Tooth Right P3

Swp 1259 Bb/50 - 4'9"-5'9"   Cranium Indet. Cranial fragment; indeterminate. 
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Swp 1260 W/59 - 7'6"-8'6"   Mandible Right Right ½ of juvenile mandible with 
damaged dm1 and dm2.  dm1 missing 
lingual side; dm2 missing mesio-lingual 
cusp. 

Swp 1283 U/60 - 12'5"-13'5"  Pp. jonesi Mandible Both a) Left half of mandible with dm1, dm2 
and M1. 
b) Right half of mandible with erupting I1 
and I2.  dc1, dm1, dm2, and M1.  Incisors 
not measureable, but are typical papionin 
in form.  Compares with adult specimen, 
Swp 1743. 

Swp 1288 W/60 - 9'11"-10'11"   Mandible Both Mandibular symphysis - no dentition.  
Specimen has deep anterior sloping 
symphyseal region, but fragmented alveoli 
prohibit determining extent of inferior 
margin. 

Swp 1289 Jj/37 - 11'4"-12'4"   Cranium Right Cranial fragment.  Right zygomatic (very 
complete) with frontal and maxilla 
junctions.  Specimen missing most of 
zygomatic arch.   

Swp 1290 Jj/37 - 11'4"-12'4"   Maxilla Left Maxillary fragment with M2, M3.  
Zygomatic root at level of mesial M3.  
Specimen appears to have a well 
developed maxillary fossa. 

Swp 1292 V/62 - 7'5"-8'5"   Mandible Left Mandibular fragment of juvenile with di2, 
dc1, dm1 and dm2. 

Swp 1293 U/61 - 10'5"-11'5"  Pp. jonesi Mandible Left Mandibular fragment in breccia with M3. 
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Swp 1294 W/59 - 11'5"-12'5"   Cranium Both Cranial fragment with left and right 
parietals and small fragment of frontal 
near coronal suture on left side.  Sagittal 
sulcus can be visualized.   

Swp 1295 W/59 - 11'5"-12'5"   Cranium Indet. Cranial fragment; ?occipital or ?parietal.  
Bone is thick bone in cross-section.  
However, appears to be most likely the 
parietal. 

Swp 1296 W/59 - 11'5"-12'5"   Cranium Left Zygomatic arch (unfused) 

Swp 1297 W/60 - 10'11"-11'11'   Mandible Right Mandibular fragment with M1, M2 and M3.

Swp 1298 U/62 -10'9"-11'9"   Mandible Left Mandibular fragment.  Specimen mostly 
covered with breccia around tooth.  
Measurements are only estimates. 

Swp 1299 U/62 - 14'0"-15'1"   Mandible Right Mandibular fragment with very worn M2; 
only length measurement can be reliably 
taken. 

Swp 1309 V/60 - 14'0"-15'0"   Cranium Indet. Cranial fragment; indeterminate. 

Swp 1310 V/60 - 14'0"-15'0"   Cranium Indet. Cranial fragment; very thin. 

Swp 1311 V/60 - 14'0"-15'0"   Cranium Indet. Cranial fragment; very thin and 
indeterminate. 

Swp 1312 Jj/37 - 12'4"-13'4"   Cranium Indet. Cranial fragment; indeterminate. 

Swp 1313 Jj/37 - 12'4"-13'4"   Cranium Indet. Cranial fragment - ?temporal because 
preserved suture appears to be the 
squamosal suture.   

Swp 1314 Jj/37 - 12'4"-13'4"   Cranium Indet. Cranial fragment; juvenile orbit.  
Specimen may go with Swp 1315; 
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Swp 1315 Jj/37 - 12'4"-13'4"   Cranium Indet. Cranial fragment; juvenile orbit? 

Swp 1316 Jj/37 - 12'4"-13'4"   Cranium Right Cranial fragment – orbit.  Right side with 
supraorbital notch and temporal line (very 
well developed); no other anatomical 
information available. 

Swp 1317 U/62 - 8'9"-9'9"   Tooth Indet. dm1 

Swp 1318 W/59 - 8'5"-9'5"   Tooth Indet. Worn, damaged molar. 

Swp 1319 T/60 - 18'2"-19'2"   Tooth Indet. Canine? 

Swp 1320 V/60 - 14'0"-15'0"   Tooth Left Left M1/M2

Swp 1321 V/61 - 11'11-12'6"   Tooth Right I1? 

Swp 1322 Q-S/74-76 - 5'0"-6'0"   Tooth Left M2

Swp 1323 P/61 - 9'6"-10'6"   Tooth Right M2

Swp 1324 T/59 - 11'7"-12'9"   Tooth Indet. Damaged upper premolar? 

Swp 1325 V/61 - 10'11"-11'11"   Tooth Left damaged M3

Swp 1326 Ii/34 - 6'6"-7'6"   Tooth Left Damaged I1

Swp 1327 V/61 - 6'11"-7'11"   Tooth Right dm2

Swp 1328 S/60 - 7'6"-8'6"   Tooth Left di2

Swp 1329 T/60 - 19'2"-19'5"   Tooth Indet. Damaged molar. 

Swp 1330 T/59 - 9'7"-10'7"   Tooth Right Very worn P4. 

Swp 1331 S/60 - 12'1"-13'6"  T. oswaldi Tooth Right Canine (very large) 
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Swp 1332 S/60 - 12'1"-13'6"   Tooth Right M3

Swp 1333 Gg/41 - 5'5"-6'5"   Tooth Indet. Incisor fragment. 

Swp 1334 T/65 - 10'6"-11'6"   Tooth Right M1

Swp 1335 Jj/37 - 12'4"-13'4"   Tooth Indet. Molar fragment. 

Swp 1336 Jj/37 - 12'4"-13'4"   Tooth Indet. Damaged molar. 

Swp 1337 Jj/37 - 12'4"-13'4"   Tooth Indet. Damaged ?canine or ?premolar. 

Swp 1338 Jj/37 - 12'4"-13'4"   Tooth Right M3

Swp 1345 Ee/45 - 2'7"-3'7"   Mandible Left Left ½ of mandible with damaged dm1, 
dm2, M1 and erupting M2.  Very small in 
size only length M1 measureable. 

Swp 1346 Dd/49 - 9'6"-10'6"   Mandible Left Mandibular piece – edentulous gonion 
fragment.   

Swp 1347 Dd/49 - 9'6"-10'6"   Mandible Right ½ of mandible with M2 and M3 embedded 
in breccia with other bony remains; cf ?Pp. 
jonesi.   

Swp 1348 Ee/43 - 6'5"-7'5"   Mandible Left ½ of mandible with damaged teeth (M1 
and M2); only tooth roots no dental 
measurements taken. 

Swp 1349 Dd/50 - 8'10"-9'10"   Maxilla Indet. Maxillary fragment with remains of teeth 
(?P4 and?M1).  Only roots, no 
measurements. 

Swp 1359 Dd/48 - 9'10"-10'10"   Cranium Indet. Cranial fragment; indeterminate.  

Swp 1360 Bb/51 - 7'11"-8'11"   Tooth Indet. Damaged canine. 

Swp 1361 P/61 - 10'6"-11'11"   Tooth Right M2. 
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Swp 1362 M/75 - 5'8"-6'8"   Tooth Right right max P3 

Swp 1363 D20 9/30/1982  Cranium Left Cranial fragment; appears to be part of the 
?left temporal with root of zygomatic.   

Swp 1366 D20   Maxilla Left Maxillary fragment with teeth on left P3-
M2 (erupting).  Tooth surfaces covered 
with breccia; No measurements can 
reliably be taken.  Lengths may be 
estimated. 

Swp 1371 U/V/W/60 - 12'8"-14'0"  Cranium Right Zygomatic with 
inferior orbital 
portion and 
zygomatic arch. 

Swp 1372 U/V/W/60 - 12'8"-14'0"  Mandible Indet. Fragment of 
mandibular corpus. 

Swp 1373 U/V/W 60 - 12'8"-14'0"  Maxilla Indet. Fragment of maxilla.

Swp 1377 Ee/50 - 8'10"-9'10"  Pp. broomi Mandible Both Very good condition with I1-M3 right side 
and P3-M3 on left side.  Specimen has very 
small P3; evidence of a small mandibular 
fossa on right side.  Inferior margin of 
mandible not present. 

Swp 1378 Ee/50 - 8'10"-9'10"   Mandible Both Maxilla damaged with dm1-dm2 and M1 on 
left; dm1-2 on right.  Heavily damaged and 
not measured. 

Swp 1379 Ee/50 - 8'10"-9'10"   Maxilla Right M3 in maxillary fragment and breccia; 
some measurements possible. 

Swp 1380 D20 11/11/1983  Endocast Indet. Partial endocast; not identifiable as to 
region. 
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Swp 1381 D20 11/18/1983  Cranium Indet. Cranial fragment appears to be frontal 
fragment.  On endocranial surface the 
portion near the frontal crest leading into 
the sagittal sinus can be visualized.   

Swp 1382 D20 11/17/1983  Cranium Both Cranium over endocast; appears to be 
slightly distorted.  Right lateral portion is 
moved in medially.  Specimen preserves 
sagittal suture and lambdoidal suture 
(superior portion).  Both parietals are 
present with a small occipital fragment. 

Swp 1389 D20   Mandible Indet. Mandibular fragment with remnants of 
P3/P4? 

Swp 1392 D20   Maxilla Right Maxillary fragment with dc1 P3, P4.  dc1 
appears to be falling out of alveolus. 

Swp 1393 D20   Mandible Left M3 covered mostly in breccia; few 
measurements can reliably be taken. 

Swp 1394 D20   Tooth Right M2 (damaged). 

Swp 1395 U/V/W/60 - 12'8"-14"0" Tooth  Right C1

Swp 1396 Ee/50 - 8'10"-9'10"   Tooth Right M2 and C1 fragments. 

Swp 1397 Ee/50 - 8'10"-9'10"   Tooth Left M2

Swp 1398 Ee/50 - 8'10"-9'10"   Tooth Left M2 (damaged) 

Swp 1399 D20   Tooth Left M1 (newly erupted) 

Swp 1400 D20   Tooth Left dc1 and dm1

Swp 1401 D20   Tooth Left left mand M1 
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Swp 1402 D20   Tooth Left dm1

Swp 1409 D20   Tooth Indet. Fractured mandibular molar. 

Swp 1412 D20  Pp. jonesi Mandible Right ½ of mandible with P3 - M2 (same individual 
as Swp 1413?).  M3 unerupted; appears to be 
female Pp. jonesi? 

Swp 1413 D20  Parapapio Mandible Left ½ of mandible (damaged) with M2 only (same 
individual as 1412?).  M3 unerupted. 

Swp 1415 D20   Tooth Indet. Very small canine in breccia with bone 
attached; no measurements taken.  Jaw is 
indeterminate. 

Swp 1422 D20   Tooth Left dm2 and M1

Swp 1423 D20   Tooth Left M1

Swp 1424 D20   Tooth Left dm2

Swp 1425 D20   Tooth Left dm2

Swp 1426 D20   Tooth Left M1

Swp 1427 D20   Tooth Left M1 (newly erupted) 

Swp 1428 D20   Tooth Indet. Four tooth fragments/chips 

Swp 1429 D20   Tooth Indet. Tooth chip-canine? 

Swp 1430 D20   Tooth Indet. Damaged molar? 

Swp 1431 D20   Tooth Right Damaged molar, M1. 

Swp 1432 D20   Tooth Left Left upper canine? 

Swp 1433 D20   Tooth Right M1
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Swp 1434 D20   Tooth Left Damaged molar, dm1 or dm2? 

Swp 1435 D20   Tooth Left M2 (newly erupted) 

Swp 1436 D20   Tooth Right M1 (newly erupted) 

Swp 1437 D17 1/14/1976  Endocast Indet. Endocast; very small nondescript fragment. 

Swp 1438 D20 7/15/1982  Cranium Indet. Cranial fragment; ?frontal. 

Swp 1439 D17 4/2/1976  Tooth Indet. Jaw fragments in breccia with tooth ?M1 or 
?M2. 

Swp 1440 D18   Maxilla Left Maxilla with damaged teeth.  On left, remains 
of canine P3-M3 while on right, remains of P3, 
P4 and M1.  Specimen is heavily damaged and 
worn; very old adult. 

Swp 1441 D18  Pp. jonesi Mandible Left Mandible with P3-M3.  Parapapio in 
proportions.  M2 missing lingual enamel.  
Specimen most probably a female due to 
small sectorial P3.  Small maxillary fossa, not 
well developed. 

Swp 1442 D18  C. willaimsi Mandible Right Fragment of mandible and symphysis with 
remains of I1, I2, P3, P4, and M1; all teeth 
damaged.  Only P4-M1 measureable, but P3 is 
male in form (large sectorial).  Specimen 
preserves fragments of incisors.  Appear to be 
very small and colobine-like.   

Swp 1443 D18   Mandible Both Juvenile mandible with symphysis; only partial 
M1 on both sides.  Specimen is distorted and 
fragmented. 
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Swp 1444 D18   Mandible Right Fragment of juvenile mandible with dm1 and 
mesial ½ of dm1.  C1 can be visualized in 
crypt. 

Swp 1445 D20   Mandible Both Juvenile mandible with dm2 on left and right.  
Specimen probably has M1 in crypt because of 
thickening of mandible in that area, but 
remainders of dentition are only roots. 

Swp 1446 D20   Mandible  Co-listed with Swp 1445. 

Swp 1447 D20  Parapapio Mandible Right ½ of mandible.  Anterior ½ missing, but 
preserves M2 and M3 (same individual as Swp 
1448?).  M2 not measurable because it is out 
of plane and displaced inferiorly hiding the 
crown. 

Swp 1448 D20  Pp. jonesi Mandible Left Mandibular fragment; anterior ½ missing, but 
preserves M2 and M3 (M2 damaged). 

Swp 1449 D20  Pp. jonesi Mandible Right ½ of mandible with P3-M3.  Heavily worn and 
damaged.  Proportions of P4-M1 appear Pp. 
broomi-like; only length measurements can be 
reliably taken. 

Swp 1450   Parapapio Mandible Both Juvenile mandible with left di1, di2, dc1, dm1 
and dm2 (erupting).  Right di1, di2, dc1 (root), 
dm1 and dm2.  All teeth are heavily damaged 
and only dm1 on right is measureable.  dm2 
right also erupting. 

Swp 1451 D20  Parapapio Mandible Left Mandibular fragment with complete remains 
of P4, M1, M2 (very worn) and M3 (damaged).  
M2 length measured. 
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Swp 1452 D20  Parapapio Mandible Left Mandibular fragment with dm1 and erupting 
dm2 (only mesial loph visible). 

Swp 1453 D20  Parapapio Mandible Right Mandibular fragment with M3 (not fully 
erupted); partial ascending ramus preserved.  

Swp 1454 D20   Mandible Right Juvenile edentulous mandibular fragment-
juvenile.  Very young by size. 

Swp 1455 D20   Mandible Left Juvenile mandibular fragment with dm1; dm2 
and M1.  dm2 missing lingual enamel. 

Swp 1456 D20   Mandible Right Juvenile mandibular fragment with molar 
fragment.  M1 erupting, only tooth present; no 
measurements taken. 

Swp 1457 D20   Mandible Both Mandibular fragment with symphysis.  
Remains of I1, I2, C1, P3 and P4.  Very small 
(female). 

Swp 1458 D20  C. williamsi Tooth Right dm2 and M1 (contra catalog) in maxillary 
fragment.  Could be C. williamsi, but looks like 
Swp 1238b which is cf. Pp. jonesi. 

Swp 1459 D20 6/20/1983 Pp. broomi Maxilla Right Maxilla with muzzle and partial zygomatic 
arch on right side.  Teeth on right - P4-M3 
(very worn).  Only lengths are reliable 
measurements.  Appears to be a Pp. broomi 
with a small maxillary fossa, but difficult to 
determine with confidence because of 
preservation/fragmentation. 
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Swp 1460 D20  Pp. broomi Maxilla Left Fragment with C1-M2; appears to be a Pp. 
broomi, because of proportions.  Buccal side of 
molars damaged; M2 breadths can be 
estimated. 

Swp 1461 D20   Maxilla Right Edentulous fragment (siding contra catalog).  
Can visualize roots of P3-M1. 

Swp 1462 D20 6/13/1983  Maxilla Right Fragment with M1-M3; Pp. broomi-sized and 
shaped. 

Swp 1463 D20   Maxilla Right Right (contra catalog) M3 in maxillary 
fragment with fractured M2 (distal enamel). 

Swp 1464 D20   Maxilla Left dm2 in maxillary fragment; contra catalog.  
Missing mesio-buccal cusp; mesial breadth 
can be estimated. 

Swp 1465 D20   Maxilla Right Fragment with dm1 and dm2 (very small); dm2 
not fully erupted (distal portion fragmented). 

Swp 1466 D20   Mandible Right M3 in mandibular fragment; only partial 
ascending ramus near M3 preserved. 

Swp 1467 D20  Parapapio Mandible Right Fragment with M1, M2 and M3 (unerupted), 
but portion of M3 crypt appears to be present.  
Also, has erupting P4 fragment. 

Swp 1468 D20   Mandible Left dm2 in bone fragment; not fully erupted and 
immeasurable.  Remainder of mandible and 
dentition missing. 

Swp 1469 D20   Endocast Indet. Small fragment of endocast with large amount 
of breccia. 
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Swp 1470 D20 7/22/1983  Endocast Indet. Endocast; very nondescript.  A couple of 
bone fragments can be visualized in breccia, 
both cranial and non-cranial. 

Swp 1471 D20 7/22/1983  Endocast Indet. Endocast of the parietal/occipital regions 
with sagittal sinus and transverse sinuses. 

Swp 1472 D20 6/15/1983  Cranium Right Large fragment of cranium; appears to be 
partial right frontal and parietal.  Interior orbit 
and partial temporal line can be visualized 
although supraorbital torus cannot. 

Swp 1473 D20 7/25/1983  Cranium Left Cranial fragment with left orbit (frontal ½ ) 
and shows lightly developed temporal line.  
No supraorbital torus, but appears to be a 
juvenile. 

Swp 1474 D20 7/26/1983  Cranium Right Cranial fragment; endocranial side filled with 
breccia.  Specimen appears to be right parietal 
with strong, large nuchal line. 

Swp 1475 D20 6/16/1983  Endocast Indet. Large endocast with fragments of cranium 
attached.  Specimen appears to have frontal 
lobes on one end, but specimen is distorted 
and is difficult to identify with any confidence. 

Swp 1476 D20   Cranium Indet. Cranial fragment? 

Swp 1477 D20   Cranium Indet. Otic bone. 

Swp 1478 D17   Tooth Indet. Five tooth fragments. 

Swp 1479 D17   Tooth Right I1

Swp 1480 D17   Tooth Left dm1 and dm2

Swp 1481 D12   Tooth Left M2
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Swp 1482 D7   Tooth Right M3

Swp 1483 D17   Tooth Right di1

Swp 1484 D17   Tooth Left C1

Swp 1485 D18   Tooth Indet. 13 tooth fragments and enamel chips 

Swp 1486 D20   Tooth Indet. Two damaged molars in bone fragment. 

Swp 1487 D20?   Tooth Indet. Damaged dM1 and incisor in bone fragment. 

Swp 1489 D18   Tooth Right Right M3? Very small hypoconulid. 

Swp 1490 D18   Tooth Left M3

Swp 1491 D18   Tooth Left M2 or ?M1

Swp 1492 D18   Tooth Left M1

Swp 1493 D18   Tooth Right M2

Swp 1494 D18   Tooth Right I1

Swp 1495 D18   Tooth Right I1

Swp 1496 D18   Tooth Right M1

Swp 1497 D18?   Tooth Left M2

Swp 1498 D18?   Tooth Right M3

Swp 1499 D18   Tooth Left P3

Swp 1500 D18?   Tooth Left I1 (damaged) 

Swp 1501 D18   Tooth Left P3

Swp 1502 D18?   Tooth Right I2
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Swp 1503 D18   Tooth Indet. Damaged canine. 

Swp 1504 D18?   Tooth Left I1

Swp 1505 D18?   Tooth Right M1? 

Swp 1559 D20 2/9/1980  Cranium Indet. Cranium; badly damaged and fragmented 
pieces, indeterminate. 

Swp 1638 D20?   Tooth Left dm2

Swp 1639 D20   Tooth Right M3

Swp 1640 D20   Tooth Left dm2

Swp 1641 D20?   Tooth Left dm1

Swp 1642 D20   Tooth Right M1 (very worn) and very small. 

Swp 1643 D20?   Tooth Left M1

Swp 1644 D20?   Tooth Left dm2

Swp 1645 D20   Tooth Left M1

Swp 1646 D20   Tooth Right P3

Swp 1647 D20?   Tooth Right P4

Swp 1648 ?   Tooth Left M1

Swp 1649 D20   Tooth Left P3 and P4

Swp 1650 ?   Tooth Indet. Incisor or canine. 

Swp 1651 ?   Mandible Indet. Fragment of juvenile mandible. 

Swp 1652 ?   Tooth Left I1

Swp 1653 ?   Tooth Right P3
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Swp 1654 ?   Tooth Right I1

Swp 1655 ?   Tooth Indet. Damaged I1. 

Swp 1656 D20   Tooth Indet. Five damaged canine fragments. 

Swp 1657 D20   Tooth Right C1

Swp 1658 D20   Tooth Left C1

Swp 1659 ?   Tooth Left dm2

Swp 1660 D20   Tooth Right I1

Swp 1661 ?   Tooth Left M2

Swp 1662 ?   Tooth Right M1 (very worn) 

Swp 1663 D20   Tooth Left M2 (worn) 

Swp 1664 ?   Tooth Right M1

Swp 1665 ?  Theropithecus Tooth Left M1

Swp 1666 D20   Tooth Left M2

Swp 1667 ?   Tooth Left I1

Swp 1668 ?   Tooth Left M1

Swp 1669 ?   Tooth Left dm2

Swp 1670 ?   Tooth Right M3

Swp 1671 ?   Tooth Left M2

Swp 1672 D20   Tooth Indet. Eight tooth fragments. 

Swp 1673 D19   Tooth Left I2
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Swp 1674 D19   Tooth Right M1

Swp 1675 D19   Tooth Left P3

Swp 1676 D19   Tooth Left M1

Swp 1677 D20 10/7/1978  Endocast Indet. Cranium/endocast; fragmented and not 
informative. 

Swp 1678 D20 9/21/1978  Cranium Indet. Cranial fragments in breccia; indeterminate. 

Swp 1679 D20 8/23/1978  Cranium Indet. Cranial fragments in breccia; indeterminate. 

Swp 1680 D20 2/8/1978  Cranium Both Cranial fragments in breccia; can see 
endocranial surfaces with cruciform eminence 
and confluence of transverse and sagittal 
sinuses. 

Swp 1681 D20 11/8/1978  Cranium Indet. Cranial fragment; indeterminate. 

Swp 1682 D20 11/16/1978  Cranium Left Cranial fragment; left frontal with temporal 
line and superior portion of orbit with 
supraorbital notch and gyri impressions on 
endocranial surface. 

Swp 1683 D20 4/3/1980  Cranium Indet. Cranial fragments in breccia, not identifiable. 

Swp 1684 D20 7/21/1978  Endocast Right Endocast of ?right side only.  Specimen 
appears to have frontal and temporal lobes.  
However, temporal is covered by breccia.   

Swp 1685 D20 4/3/1980  Cranium Indet. Cranial fragment; indeterminate. 

Swp 1686 D20 10/8/1978  Cranium Indet. Cranial fragment; indeterminate. 

Swp 1687 D20 8/24/1978  Cranium Indet. Cranial fragments in breccia; indeterminate. 

Swp 1689 D20   Cranium Indet. Cranial fragment. 
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Swp 1690 D20   Cranium Indet. Cranial fragment. 

Swp 1691 D20   Cranium Indet. Cranial fragment; indeterminate. 

Swp 1692 D20   Cranium Indet. Cranial fragment in breccia. 

Swp 1693 D20 7/26/1978  Cranium Both Cranial fragments (parietal mostly) with right 
½ of maxilla containing di1, di2 and dc1, also, 
on left, di1 (erupting incisors).  All teeth are in 
very poor condition; no measurements taken. 

Swp 1694 D20 2/15/1979  Cranium Indet. Cranial fragment; indeterminate.  Most 
probably cranial vault, but which specifically is 
undeterminable.  Very fragile specimen. 

Swp 1695 D20 8/22/1978  Cranium Right Cranial fragments with orbital region in 
breccia.  Specimen appears to be a juvenile.  
Right frontal possesses a small temporal line. 

Swp 1696 D20 7/28/1978  Cranium Both Cranium/endocast (partial).  Endocast on 
right side from sagittal suture to temporal 
region.  Bones present – left temporal and 
occipital.  Specimen has root of zygomatic on 
temporal but does not preserve the auditory 
meatus. 

Swp 1725 D20  Parapapio Cranium Both Juvenile cranial fragment with endocast in 
places where cranial bones are missing.  
Specimen has di2, dc1, dm1 and dm2 bilaterally.

Swp 1726 D20 11/10/1978  Cranium Indet. Cranial fragments in breccia.  Also, juvenile 
mandible, no dentition visible.  Specimen is 
still encased in breccia and in very poor 
condition; needs preparation. 
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Swp 1727 D20  Pp. jonesi Cranium Both Crushed cranial and mandible with right I1 
and left I2; left I2, C1 and P3 (missing).  M3 not 
visible. 

Swp 1728 D20  Pp. broomi Cranium Both Skull with left zygomatic and damaged 
(zygomatic arch missing). Where cranial 
fragments are missing, an endocast is exposed. 
Right C1-M3 and P4-M3 present.  Teeth are 
worn and damaged. 

Swp 1729 D20 11/8/1978  Cranium Left Juvenile cranium; orbits and left maxillary 
piece.  Left sagittal line to temporal bone is 
simply breccia.  No taxonomic information.  
Specimen does have frontal and parietal 
bosses.  Tip of a tooth cusp is present but 
difficult to determine tooth, as rest of palate is 
in poor condition. 

Swp 1730 D20 9/29/1978  Cranium Indet. Juvenile cranium; in orbital area endocast is 
exposed. 

Swp 1731   Pp. broomi Cranium Both Specimen regions superior to nasion have 
been sheared off in the midline.  Posterior and 
basal portion of neurocranium missing.  
Morphology definite Pp. broomi.  Note 
maxillary ridges.  Palate does not possess any 
teeth.  Some cranial measurements possible, 
but cranium distorted; seems to fit with Swp 
1782, a male Pp. broomi.   
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Swp 1732 D20  P. izodi Cranium Right Cranium with endocast partially exposed. Left 
side absent; specimen has right zygomatic 
arch and orbit.  Cranium damaged in right 
parietal region.  However, some portions of 
the basicranium are preserved.  Basicranium 
however is covered with breccia.  Specimen 
does have large maxillary fossa.  Slightly 
developed nuchal line; no teeth are present. 

Swp 1733 D20 7/20/1978 P. izodi Cranium Both Juvenile partial skull-only maxilla, left orbit 
and zygomatic.  A small portion of the 
basicranium with glenoid fossa is present.  
Specimen has max dm1, dm2 and M1 
bilaterally and I1 (erupting). 

Swp 1734 D20  Parapapio Mandible Both Mandible with left I1, I2, no C1, no P3 
(broken), P4, M1-M3 (worn); right partial C1,( 
damaged), P3-P4, M1-M3 (M3 damaged-all 
worn).  Only lengths are measureable because 
lingual side of each tooth is missing. 

Swp 1735 D20  C. williamsi Mandible Both Mandible with only right M3 missing; I2 and 
C1 damaged.  Specimen is missing both 
ascending rami; prominentia lateralis is 
present on left side (partially visible).  Inferior 
margin missing, but has flat anterior margin of 
mandible.  Specimen displays typical C. 
williamsi P4's which lean distally. 

Swp 1736 D20  Pp. broomi Mandible Both a) Left mandible with receding chin ending 
about distal M2; anterior region complete; 
P3-M3.  Appears to be a female with a 
small piece of the right side. 

b) Right ½ of mandible; P3-M3; proportions 
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Swp 1737 D20  C. williamsi Mandible Both Mandible with no incisors or canines.  
Specimen possesses right P4 (missing); left P3, 
M1, M2 (damaged) and M3 (missing).  Wear 
scores difficult to determine.  Teeth are black.  

Swp 1738 D20  Pp. jonesi Mandible Both Damaged mandible with some erupted 
dentition.  Left I1, I2, dc1, dm2, M1 and 
erupting M2. Only dm1 preserved on right 
side.  M2 is out of plane and distorted so that 
mesial loph projects inferiorly into the 
mandible.  Deciduous teeth are heavily worn. 
Right side of mandible has corpus and 
ascending ramus; left side is corpus only until 
about M2 level.  Anterior margin of mandible 
has been sheared off. 

Swp 1739 D20  Parapapio Mandible Both Juvenile mandible; right newly erupted I1, M1; 
on left, remains of dm1, dm2 and M1 present.  
M1's are the teeth measureable. 

Swp 1740 D20   Mandible Left Left ½ of mandible with dm1 and dm2 and 
erupting incisor? 

Swp 1741 D20   Mandible Both Mandibular symphysis with erupting C1 on 
right side. 

Swp 1742 D20  Pp. jonesi Mandible Both Mandible with left I1, I2 (missing) and right I1, 
I2, C1 and P3 (missing); on right, P4 (damaged).  
Anterio-inferior margin of mandible damaged; 
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Swp 1743 D20  C. williamsi Mandible Right Right 1/3 of mandible with P4-M3 only.  No 
ascending ramus; specimen compares well 
with Swp 1283 (juvenile).   

Swp 1744 D20  Parapapio Mandible Left Mandibular fragment with M2 and M3.  Both 
are missing the mesio-lingual cusps and are 
heavily worn. 

Swp 1745 D20  Pp. jonesi Mandible Left Mandibular fragment with much worn M3. 

Swp 1746 D20  Parapapio Mandible Left Fragment of juvenile mandible with damaged 
dm1 and dm2; only disto-lingual cusp of dm1 
preserved and dm2 is missing disto-buccal 
cusp. 

Swp 1747 D20   Tooth Indet. P3 and P4 in bone fragment; P3 fragmented 
and missing flange portion.  Appears to be a 
small male; both teeth are heavily worn. 

Swp 1748 D20 9/29/1978 Parapapio Maxilla Left Juvenile maxillary fragment with di1, di2, dc1, 
dm1 and erupting dm2. 

Swp 1749 D20   Mandible Right Right mandibular fragment with smashed 
teeth, P4-M3? Roots only; no measurements 
can reliably be taken.  Identification is contra 
catalog. 

Swp 1750 D20   Tooth Left M1 in bone fragment and breccia with 
smashed P3 and P4. 

Swp 1751 D20  Parapapio Mandible Right Mandibular fragment with damaged dm2 
(missing mesio-buccal cusp) and erupting M1. 
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Swp 1752 D20   Mandible Left Mandibular ½ with erupting incisor; and 
erupting M1; dm1 and dm2 (roots only). 

Swp 1753 D20  Parapapio Mandible Left Mandibular fragment with dm2 and M1. 

Swp 1754 D20  Parapapio Mandible Left M3.   

Swp 1755 D20   Mandible Indet. Mandibular fragment only C1 remains. 

Swp 1756 D20   Mandible Indet. Mandibular fragment. 

Swp 1757 D20  C. williamsi Mandible Right Mandibular fragment with C1 (smashed) and 
M1. 

Swp 1758 D20  Parapapio Mandible Right Right mandibular piece with distal fragment 
of dm1 and complete dm2; no evidence of M1.  
Specimen has partial ascending ramus and 
gonion minus coronoid and condyloid 
processes. 

Swp 1759 D20  Parapapio Mandible Left Left mandibular fragment with P3-M2, very 
worn.  cf. Pp. broomi. 

Swp 1760 D20   Mandible Right Right (contra catalog) mandibular fragment 
with P4, M1 (damaged) and M3 (damaged).  
Only P4 can be measured. 

Swp 1761 D20  Parapapio Mandible Left Mandibular fragment with smashed M1 and 
M2, but complete M3 (not fully erupted). 

Swp 1762 D20  Parapapio Mandible Left Juvenile mandibular fragment with di2, dm1 
and dm2. 

Swp 1763 D20  Parapapio Mandible Both Juvenile mandibular symphysis fragment with 
right di1 (missing), but preserves dm1, dc1 and 
di2, bilaterally. 
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Swp 1764 D20  Parapapio Mandible Both Juvenile mandibular symphysis fragment with 
left di1, di2, dc1, broken dm1; on right, di2, dc1, 
and damaged dm1.  Measurements only taken 
on anterior dentition. 

Swp 1765 D20 7/21/1978  Cranium Left Left cranial fragment with exposed endocast 
in breccia; frontal and temporal lobes on left 
can be visualized. 

Swp 1766 D20  Parapapio Maxilla Both Maxilla and portions of remaining muzzle 
with dm1 and dm2 bilaterally. 

Swp 1767 D20 12/10/1978 Parapapio Maxilla Both Maxilla and anterior portions of muzzle with 
dm1 and dm2 bilaterally and erupting left I1; 
bucco-distal cusp of left dm2 is missing. 

Swp 1768 D20   Cranium Both Fragment of basicranium with erupting M1 
bilaterally.   

Swp 1769 D20  Parapapio Maxilla Right Maxillary fragment with P3, P4, M1 and M2. 

Swp 1770 D20  Parapapio Maxilla Both Juvenile maxillary fragment with dc1 and dm1 
and a portion of a ?mandibular fragment with 
canine and two molars (distorted in breccia); 
right dc1 and dm1 measureable; similar in size 
to Swp 1779. 

Swp 1771 D20  Pp. broomi Maxilla Left Maxillary fragment with M2 and M3.  
Zygomatic root just above distal M2.  Forward 
facing zygomatic, but can’t tell about fossa 
definitely.  Specimen appears to have been a 
small individual.  

Swp 1772 D20  Pp. broomi Maxilla Left Maxillary fragment with P3, P4, M1 and M2 
(fractured disto-lingually); P4 is cracked and 
slightly distorted.  Measurements of P4 are 
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Swp 1773 D20  Parapapio Maxilla Left Maxilla with I1, I2, C1(erupting), P3, P4, dm2, 
M1, and M2. 

Swp 1774 D20  P. izodi Maxilla Left Maxilla with very worn C1, P3, P4, M1, M2 and 
M3.  C1 is only a small buccal fragment; 
remainders are heavily worn. 

Swp 1775 D20  Pp. broomi Maxilla Left Maxilla with remains of C1, P3, P4-M3 intact.  
Lophocebus-like M3.  M3 and P3 damaged 
buccally.  Specimen has typical Pp. broomi 
maxillary fossa. 

Swp 1776 D20  Parapapio Maxilla Right Maxillary fragment with dm1, dm2; specimen 
is in very poor condition.  Measurements only 
taken of dm2. 

Swp 1777 D20  Parapapio Maxilla Left Maxillary fragment with M1 and M2. 

Swp 1778 D20   Tooth Indet. Bone fragment with remains of M2 and M3; 
teeth are fragmented and are probably more 
conservatively indeterminate.   

Swp 1779 D20  Parapapio Maxilla Right Juvenile maxillary fragment with dc1 and dm1.  

Swp 1780 D20   Maxilla Left Maxillary fragment with erupting I1. 

Swp 1781 D20  Parapapio Maxilla Right Maxillary fragment with M1, M2 and M3.  
Additional tooth in breccia doesn’t seem to 
belong to same specimen.  M3 has a small 
extra cusp on distal surface and on lingual 
surface.   
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Swp 1782 D20  Parapapio Cranium Both Skull – partial cranium and mandible.  
Specimen is  crushed and distorted; however, 
all teeth present.  Specimen appears to be 
comparable to Swp 1731 in comparisons of 
muzzles and dentition.  Very few dental 
measurements are possible because cranium 
and mandible are articulated.  Specimen 
appears to be male Pp. broomi. 

Swp 1783 D20  Papio Tooth Indet. Two teeth in breccia-left M2 and M3. 

Swp 1784 D18  Pp. jonesi Mandible Both Juvenile mandible – canines missing, I1, I2; P3 -
P4 (erupting bilaterally); M1-M2 bilaterally.  M3 
not erupted; incisors appear large.  Specimen 
compares favorably with Swp 245/15.  No 
evidence of canines, so difficult to say 
whether female of male, but would classify as 
Pp. jonesi.   

Swp 1785 D20  Parapapio Tooth Indet. Four teeth in bony fragments encased breccia.  
Two teeth damaged, other two identified as 
left dm1 and dm2. 

Swp 1786 D20   Tooth Indet. Two teeth in bone and breccia - both M1? 

Swp 1787 D18   Mandible Left Fragment of left ½ of mandible with 
remnants of P3-M2.  No teeth are measureable 
due to fractured crowns. 

Swp 1788 D18   Mandible Indet. Mandibular fragment; indeterminate location. 

Swp 1789 D18   Mandible Right Right ½ of edentulous mandible.  Only tooth 
remnant is root outline of M3. 
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Swp 1790 D18?   Mandible Right Mandibular symphysis with remains of right 
P3, P4 and M1.  Very small P4.  No teeth are 
measureable, as they are only represented by 
partial crowns. 

Swp 1791 D18   Mandible Right Right ½ of mandible.  Damaged remnants of 
M1-M3; only partial enamel fragments.  No 
measurements taken.  M3 does not appear to 
be in full occlusion.   

Swp 1792 D18   Mandible Left Juvenile mandibular symphysis.  Remains of 
dm1 and erupting ?canine on left.  Mandible 
fractured inferiorly through roots, and 
specimen is superiorly covered with breccia. 

Swp 1793 D18   Mandible Right Right ½ of juvenile mandible with dm2; M1 in 
crypt 

Swp 1794 D18  Parapapio Mandible Right Right ½ of mandible with badly crushed with 
M3. 

Swp 1795 D18   Mandible Right Mandibular symphysis with remains of P4 and 
M1 (worn).  Very badly damaged;  no 
measurements taken.  M2 appears to have a 
WS of 16, but specimen is missing distal loph.  
So, WS is estimated. 

Swp 1796 D18 8/23/1977 Pp. jonesi Mandible Right Right mandibular fragment with M2 and 
damaged M1 and M3.  M1 missing mesio-
lingual cusp.  M3 missing disto-buccal and 
hypoconulid.  Attributed to cf. Pp. jonesi.   

Swp 1797 D18  Pp. broomi Mandible Right Right ½ of mandible with fractured P3, P4, 
M1, M2 - all damaged (cracked).  P4 can be 
estimated, and length of M1.  Others are too 
damaged.  
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Swp 1798 D18   Mandible Left Left mandibular fragment with remains of M1 
and M2.  No evidence of M3.  Only partial 
buccal sides on specimen;  no measurements 
were taken. 

Swp 1799 D18   Mandible Right Juvenile mandibular fragment with dm2; no 
evidence of M1.  

Swp 1800 D18   Mandible Left Juvenile mandibular fragment with dm1, dm2.  

Swp 1801 D18 8/21/1977  Mandible Left Mandibular fragment with remains of M2 and 
damaged M3.  Specimen appears to be Pp. 
jonesi in shape and size.  M2 is missing buccal 
half while the M3 missing mesio-buccal cusp. 

Swp 1802 D18  Parapapio Mandible Left Left ½ of mandible with P3.  Small female; 
not dimorphic.  Breccia covers most of the 
remaining dentition.  

Swp 1803 D18  Parapapio Mandible Left Left ½ of mandible with M3, M2 (buccal side) 
and M1 (disto-buccal cusp). 

Swp 1804 D18 1/16/1978 Parapapio Mandible Left Left mandibular fragment with much worn 
M1-M3; only lengths can be estimated.  Other 
measurements are very unreliable. 

Swp 1805 D18 7/9/1977 Parapapio Mandible Left M3 in left mandibular fragment.  Tooth is 
heavily fragmented with breccia filling cracked 
tooth surface.  Specimen is immeasurable. 

Swp 1806 D18  Parapapio Mandible Right Right M1 in mandibular fragment with distal 
remains of P4.  Small in size (breadth of P4 
can be estimated). 

Swp 1807 D18 8/11/1971  Mandible Indet. Mandibular fragment with tooth enamel 
fragment. 
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Swp 1808 D18  Parapapio Mandible Right Right mandibular fragment with much worn 
M1 and fragmentary mesial remains of M2. 

Swp 1809 D18  Parapapio Mandible Right Right mandibular fragment with M2 and 
remains of M3.  Teeth are fragmented; M3 not 
fully erupted.  Specimen is a sub-adult.  
Mesio-lingual m1 missing; 

Swp 1810 D18   Mandible Right Right (contra catalog) mandibular fragment 
with damaged M2 and M3 (very large).  
Specimen is in very poor condition.  Can only 
take length of M3.  Both teeth are fractured, 
cracked and distorted.   

Swp 1811 D18   Mandible Left Left mandibular fragment with M3-damaged.  
Tooth not in contact with mandible; separated 
by breccia.  Most measurements difficult 
because of adhering breccia.   

Swp 1812 D18 8/4/1974 Parapapio Maxilla Left Left maxillary fragment with M1 and M2 – 
very worn.  M2 has three roots.  Identification 
is contra catalog. 

Swp 1813 D18 11/11/1977  Mandible Left Left mandibular fragment with remains of M1 
and M2.  Can take measurements of M2 
length; other measurements not reliable.  
Enamel missing on M1 (all sides); buccal side 
missing on M2. 

Swp 1814 D18?   Mandible Left Damaged left M3 in mandibular fragment; 
only mesial loph intact.  Papionin. 
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Swp 1815 D18 11/3/1976  Mandible Left Left mandibular fragment with symphysis – 
left and right incisor, remains of left ?M1 and 
M2.  No measurements possible; teeth 
fragmented and in poor shape. 

Swp 1816 D18  Parapapio Mandible Left Left M3 in mandibular fragment. 

Swp 1817 D18  Parapapio Mandible Left Left mandibular fragment juvenile with dm1 
and remains of dm2 (mesial loph). 

Swp 1818 D18 8/27/1976 Parapapio Maxilla Left Left M1 (distal cusps only) in maxillary 
fragment and remains of M2 (worn). 

Swp 1819 D18   Mandible Left ?Left M1 in mandibular fragment-distorted 
position; difficult to side.  No measurements 
taken. 

Swp 1820 D18 10/29/1976  Mandible Right Very worn right M3 in mandibular fragment; 
breadth (estimated). 

Swp 1821 D18 2/6/1977  Mandible Left ?Left M1 in mandibular fragment. 

Swp 1822 D18   Mandible Right Right mandibular fragment with premolars.  
Small sectorial P3 female; P4 missing lingual 
half. 

Swp 1823 D18 5/19/1976  Mandible Right Right mandibular fragment with dm2, erupting 
M1 (contra catalog).  dm2 missing mesial loph. 

Swp 1824 D18  Parapapio Maxilla Right Right maxillary fragment with remains of P4-
M3? Very badly damaged, no measurements. 

Swp 1825 D18   Mandible Right Right mandibular fragment with M3; not fully 
erupted; hypoconulid not measureable. 
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Swp 1826 D18   Mandible Indet. Mandibular fragment with remains of two 
molars.  Very poor condition. Only partial 
enamel left of molars, no measurements. 

Swp 1827 D18 5/1/1976  Mandible Indet. Mandibular fragment with remains of molars; 
no measurements or observations possible. 

Swp 1828 D18   Mandible Indet. Mandibular fragment; indeterminate. 

Swp 1829 D18 2/14/1975  Mandible Indet. Mandibular fragment with fractured molar.   
Swp 1830 D18 6/9/1977 Parapapio Maxilla Right Right maxillary fragment (left) with P3 and P4 

(contra catalog). 
Swp 1831 D18   Mandible Indet. Mandibular fragment with molar fragment; 

indeterminate.  Not measureable. 

Swp 1832 D18 6/28/1976  Mandible Left Remains of left M3 in mandibular fragment; 
only partial distal loph and hypoconulid. 

Swp 1833 D18 11/6/1976  Mandible Indet. Mandibular fragment with fragmented dm2. 

Swp 1834 D18 6/3/1975  Mandible Right Right mandibular fragment with remains of 
dm2 and ?M1.  No measurements, as specimen 
is heavily fragmented. 

Swp 1835 D18 3/28/1978  Mandible Indet. Mandibular fragment with tooth remains; 
indeterminate.  

Swp 1836 D18 10/3/1975  Maxilla Indet. Maxillary fragment with M1 and ?dm1 and 
remains of dm2.  No measurements.  M1 not 
in occlusion yet (erupting). 

Swp 1837 D18 2/25/1976  Mandible Indet. Mandibular fragment with broken M3; 
fragmented so no measurements taken. 
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Swp 1838 D18 10/2/1975  Tooth Indet. Distorted piece of bone and breccia with six 
or seven teeth.  Dentition is in various planes 
and difficult to attribute to sides, etc.  No 
measurements. 

Swp 1839 D18 9/9/1976  Mandible Indet. Mandibular fragment with mangled tooth 
roots.  Indeterminate; however, teeth present 
may be M2-M3. 

Swp 1840 D18   Mandible Left Mandibular fragment with M3 tooth fragment.  

Swp 1841 D18   Mandible Left ½ of edentulous mandible.  Appears to be a 
juvenile specimen.  

Swp 1842 D18   Mandible Right Mandibular fragment near junction of 
ascending ramus and mandibular corpus.  
Edentulous.   

Swp 1843 D18   Mandible Left Mandibular fragment with condyle and partial 
sigmoid.   

Swp 1844 D18   Mandible Right Mandibular fragment with apparent fragment 
of M3 root. 

Swp 1845 D18   Mandible Right Right mandibular fragment with ascending 
ramus near M3 but only partial hypoconulid 
root present. 

Swp 1846 D18   Mandible Indet. Mandibular fragment; indeterminate. 

Swp 1847 D18   Mandible Indet. Mandibular fragment; indeterminate. 

Swp 1848 D18   Mandible Indet. Mandibular fragment; indeterminate. 

Swp 1849 D18   Mandible Right ½ of edentulous mandible and anterior ½ 
missing.  Specimen does preserve condyle and 
all of ascending ramus; however, no coronoid 
process is preserved.   
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Swp 1850 D18   Mandible Indet. Mandible and maxilla (crushed and distorted) 
articulated.  No measurements can be reliably 
be taken. 

Swp 1851 D18?   Tooth Right Bone fragment with teeth encased in breccia.  
Right P3, P4 and M1 discernable. 

Swp 1852 D18 2/16/1977 Parapapio Mandible Left Left mandibular fragment with I2, C1, P3 and 
P4.  Very small individual; ?female. 

Swp 1853 D18 8/19/1977 Parapapio Maxilla Right Maxillary fragment with remains of P3, P4 and 
M1.  Heavily fragmented and immeasurable.  
Specimen is very small in size.  Only, lengths 
of P3-P4 can be estimated. 

Swp 1854 D18  Parapapio Maxilla Left Maxillary M1 in bone fragment.  No 
measurements; covered with plaster and 
fragmented.  However, identification is 
hindered by adhering breccia. 

Swp 1855 D18  C. williamsi Mandible Left M1 in bone fragment; contra catalog.  
Specimen appears to preserve remnants of v-
shaped buccal clefts (i.e. C. williamsi). 

Swp 1856 D18 3/26/1975 Parapapio Maxilla Right Right M3 in maxillary fragment.  Small 
Lophocebus-like distal loph.   

Swp 1857 D18   Mandible Right Contra catalog; right mandible fragment with 
portion of small P3 (female); can visualize 
posterior foramen near symphysis. 

Swp 1858 D18 7/29/1977  Maxilla Right Maxillary fragment with C1 (erupting), P3, P4 
and M1 in very poor condition.  Specimen 
covered mostly with breccia.   

Swp 1859 D18 8/26/1977 Parapapio Maxilla Right M3 in bone fragment; Lophocebus-like in 
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appearance.   

 

 

Swp 1860 D18 9/30/1977 Parapapio Maxilla Right Maxillary fragment in breccia with M3.  Only 
length is measureable.  Tooth fragmented 
around cervix on buccal side.  Only occlusal 
portion remaining. 

Swp 1861 D18 3/3/1981 Parapapio Maxilla Right Maxillary fragment with very worn and 
damaged M1-M3-joined to ?left fragment with 
remains of molars.  Left side is heavily 
fragmented, as well.  Only length 
measurements can be taken because of 
fragmented crowns; specimen is in very poor 
shape. 

Swp 1862 D18  Parapapio Maxilla Right Juvenile maxillary fragment with dc1, dm1 
,dm2 and M1 (tilted buccally). 

Swp 1863 D18  Parapapio Maxilla Right Maxillary fragment with remains of P4, M1 and 
M2 (buccal side). 

Swp 1864 D18 1/13/1978 Parapapio Maxilla Left Maxillary fragment with damaged M1-M3; very 
poor condition.  No measurements can 
reliably be taken.  P4 appears to be present, as 
well, and might be measureable. 

Swp 1865 D18  Parapapio Maxilla Left Left maxillary fragment with M3, M2 and 
broken M1 (partial buccal side). 

Swp 1866 D18 9/17/1976 Parapapio Maxilla Left Left maxillary fragment with broken M2 and 
M3 (intact); M2 missing lingual cusps. 

Swp 1867 D18  Parapapio Maxilla Left Left M3 (worn); identification contra catalog. 

Swp 1868 D18  Parapapio Maxilla Right Right maxillary fragment with ?M1 and M2. 
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Swp 1869 D18 3/13/1975 Parapapio Maxilla Both Juvenile maxillary fragment with I1 and di2 
bilaterally, dm1 and dm2 on right and remains 
of dm1 and dm2 on left.  Very poor condition; 
much of specimen held together by glue.  
Only dm1-dm2 on right measureable. 

Swp 1870 D18   Maxilla Indet. Maxillary fragment with evidence of small 
maxillary fossa; however, no teeth or roots are 
present. 

Swp 1871 D18   Maxilla Left Maxillary fragment with very worn and 
damaged M1-M2.  Not readily identifiable.  
Specimen is very badly damaged and very little 
of the tooth crowns are present.  No 
measurements can reliably be taken. 

Swp 1872 D18   Maxilla Indet. Maxillary fragment with tooth remains; 
indeterminate. 

Swp 1873 D18 1/29/1975 Parapapio Maxilla Right Maxillary fragment with damaged remains of 
M1-M3 in very poor condition.  No 
measurements can be taken.  Enamel is 
fragmented and distorted. 

Swp 1874 D18 1/3/1978 Pp. broomi Maxilla Right Maxillary fragment with M2 and M3.  
Specimen is very large and worn; could be a 
large male Pp. broomi.   

Swp 1875 D18  Parapapio Maxilla Both Maxillary fragment with left I1 and right I1, I2 
and dc?; heavily worn.  Breadth measurements 
only. 

Swp 1876 D18 5/3/1976  Maxilla Right Maxillary fragment with dm1, dm2 and M1.  
dm2 and M1 missing buccal sides of tooth. 
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Swp 1877 D18   Mandible Both Mandible with root remains on right and P3-
P4 on left (damaged).  Large male P3.  No 
measurements.  Heavily worn – older adult; P4 
WS = 8. 

Swp 1878 D18   Mandible Indet. Mandibular fragment with molar 
hypoconulid? Only small fragment, tooth 
identification questionable. 

Swp 1879 D18  Pp. broomi Maxilla Right Right ½ of maxilla with P3-M3.  Male Pp. 
broomi.  Specimen is quite large.  Canine 
missing, and breccia/calcite fills the canine 
alveolus.  Alveolus appears to be large.  
Specimen has typical Pp. broomi muzzle with 
maxillary ridges and fossa.   

Swp 1880 D18   Cranium Indet. Crushed partial cranium.  Partial maxilla has 
remains of a molar tooth.  Specimen is in very 
poor condition and still encased in breccia. 

Swp 1881 D18 8/23/1976 Parapapio Maxilla Both Maxilla (damaged) with C1-M2 on right and 
P4-M2 on left (and erupting M3).  Few 
measurements are possible as dentition is 
either damaged or covered with breccia. 

Swp 1882 D18  P. izodi Maxilla Both Muzzle with left orbit and maxilla with P3-M2 
on right and P3-M1 on left.  Difficult to judge 
size of C1.  Most muzzle features are absent, 
and orbit is only breccia.  Supraorbital region 
is not present; however, from superior view 
specimen appears to possess a P. izodi-type 
zygomatic. 
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Swp 1883 D18 4/18/1977 Parapapio Maxilla Left Left maxilla with P4-M3 (all damaged).  All 
teeth are missing buccal halves of cusps; only 
lengths are measured. 

Swp 1884 D18 6/18/1974 Pp. broomi Maxilla Both Muzzle with part of right zygomatic 
(distorted).  P3-M3 bilaterally. Right M3 
displaced and all teeth worn.  Right side has 
small Pp. broomi-like maxillary fossa with deep 
palate (near parallel toothrows - like TP 9).  
However, may be distortion, rather than ‘true’ 
morphology, as left side is more inferior than 
right.  

Swp 1885 D18 10/26/1974  Maxilla Both Externally crushed muzzle and face of baboon 
with maxilla (split and crushed). Left M1, M2, 
M3; right M3, M2, broken M1, PM and C1?  
Breccia still adhering to dentition, and no 
measurements of teeth possible. 

Swp 1886 D18 2/16/1979  Cranium Indet. Cranial fragments in breccia; appears to be 
frontals with a small portion of the left maxilla 
showing a typical Pp. broomi fossa.  Specimen 
is in very poor condition. 

Swp 1887 D18 1/24/1978  Maxilla Right Right maxillary fragment with M2?  No 
measurements taken.  Root of zygomatic 
directly above tooth.   

Swp 1888 D18 7/4/1976  Cranium Indet. Cranial fragment with orbit.  Specimen is in 
poor condition.  Difficult to tell side, but 
appears to be a left from an adult.   

Swp 1889 D18  Pp. jonesi Maxilla Both Crushed maxilla with right M1, M2 and M3 
(damaged) and left M2?; crushed and 
immeasurable. 
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Swp 1890 D18 9/19/1977  Maxilla Right Maxilla-portion of left side missing. Right P3 
(broken), P4, M2 and broken M3; only P4 and 
M1 measureable. 

Swp 1891 D18 3/3/1978 Parapapio Maxilla Right Maxillary fragment with very worn M1 and 
broken M2 (missing mesio-lingual cusp). 

Swp 1892 D18 10/21/1974 Parapapio Maxilla Right Fragment of juvenile maxilla with remains of 
dm2 and M1; only roots.  M1 is represented by 
mesial loph – buccal side enamel.  Rest of 
tooth, non-existent. 

Swp 1893 D18 7/4/1973  Tooth Indet. Molar? fragment in bone and breccia; difficult 
to identify.  Only, ½ of one loph present. 

Swp 1894 D18 9/2/1976 Parapapio Maxilla Both Crushed juvenile maxilla with dm1 and dm2 
bilaterally.  Right dm2 not measureable.  Palate 
is distorted. 

Swp 1895 D18 3/24/1975  Maxilla Right Maxillary fragment with M1 and 'exploded' 
M2.  M2 looks hominid-sized because of 
distortion.  Most measures of M1 are possible. 

Swp 1896 U/61 - 14'2"-15'1"   Cranium Indet. Crushed and distorted cranium.  Specimen is 
still heavily encrusted with breccia and no 
other information readily available.  Very poor 
condition. 

Swp 1897 D18   Cranium Indet. Cranial fragment; not readily identifiable.  
Breccia is present on endocranial side. 

Swp 1898 D18   Cranium Indet. Cranial fragment, breccia adhering to the 
endocranial surface.  Cranial vault bone. 

Swp 1899 D18 2/27/1978  Cranium Indet. Cranium (partial).  Specimen is covered with 
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Swp 1900 D18 4/8/1980  Cranium Indet. Cranium (partial).  Specimen preserves 
frontals with interorbital area.  Specimen 
looks Parapapio-like.  Partial endocast is 
preserved, but overall, specimen is in very 
poor condition. 

Swp 1901 D18 2/25/1974  Cranium Left Cranial fragment.  Specimen appears to be left 
frontal with temporal line.  Breccia covers 
area where temporal line would be visible. 
Also, anterior portion of frontal around orbits 
missing. 

Swp 1902 D18 10/3/1978  Cranium Left Cranium (partial).  Occipital with basicranial 
endocast.  Partial left temporal bone, will little 
anatomically valuable information. 

Swp 1903 D18 2/17/1978  Cranium Indet. Cranium (partial).  Cranial bone fragment with 
partial endocast.  Specimen is not readily 
identifiable, but appears to be a parietal 
fragment because of suggested presence of 
the lambdoidal suture. 

Swp 1904 D18?   Cranium Indet. Cranium (partial).  Only, small non-diagnostic 
cranial fragment.   

Swp 1905 D18 6/10/1977  Cranium Right Cranium (partial).  Not readily identifiable.  
However, specimen appears to be a portion of 
the right frontal (orbital region) and right 
temporal; in very poor condition. 
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Swp 1906 D18   Cranium Both Cranium (partial).  Specimen appears to be a 
fragment of the interorbital region with the 
left side and partial right of a brain endocast 
(partial frontal lobe).  On left side, a small 
bone fragment appearing to be the zygomatic 
is present.  However, specimen not very 
informative. 

Swp 1907 D18 9/18/1974  Cranium Indet. Cranial fragment; thin cranial vault bone, not 
identifiable. 

Swp 1908 D18   Cranium Indet. Cranial fragment, not readily identifiable, very 
thin. 

Swp 1909 D18 2/26/1975  Cranium Right Cranial fragment.  ?Juvenile right frontal.  
Specimen is very small with a thin supraorbital 
region. 

Swp 1910 D18 9/23/1977 Parapapio Cranium Both Cranium (partial).  Frontal with supraorbital 
ridges (Parapapio -like) and interorbital region.  
Specimen is crushed and not anatomically 
informative. 

Swp 1911 D18 10/17/1977  Cranium Indet. Basicranial fragment; not identifiable. 

Swp 1912 D18 7/18/1974 Parapapio Cranium Both Frontal with orbits.  Parapapio-like, does not 
possess supraorbital torus.  Only, sagittal 
region of the frontal just superior to both 
orbits.  Interorbital area is present as well.  
Anteorbital region appears to be Parapapio-
like. 

Swp 1913 D18 5/24/1976  Cranium Indet. Cranial fragment.  Breccia is still adhering to 
one side.  Specimen is not readily identifiable. 

Swp 1914 D18 5/28/1976  Cranium Indet. Basicranial fragment; not readily identifiable. 
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Swp 1915 D18 7/10/1977  Cranium Left Cranium (partial).  Left temporal and 
occipital.  Can visualize basicranial structures.  
But, unfortunately, only in section due to 
fracture.  Temporal is also highly fragmented, 
but auditory meatus is preserved. 

Swp 1916 D18 9/23/1977  Cranium Right Cranial fragment.  Specimen appears to be the 
right zygomatic (around orbit) with a portion 
of the temporal line and supraorbital torus on 
same side.  

Swp 1917 D18 7/2/1975  Cranium Left Cranial fragment.  Specimen appears to be left 
fairly complete parietal missing mostly sagittal 
region.  Lambda and lambdoidal suture are 
present.  Small piece of right parietal near 
lambda and superior portion of occipital are 
preserved. 

Swp 1918 D18 7/29/1977  Cranium Both Frontal bones; very Parapapio-like.  No tori 
present.  Left side preserved more complete 
than right.  Specimen has nice temporal line 
on left.  However, line does not travel far 
posteriorly onto frontal.  Temporal line rises 
from zygomatic and quickly disappears within 
2cm of posterior movement on the frontal. 

Swp 1919 D18 3/3/1978  Cranium Indet. Cranial fragment; not identifiable. 

Swp 1920 D18 2/25/1977  Cranium Indet. Cranial fragment with breccia on endocranial 
surface.  Not identifiable. 

Swp 1921 D18 8/1/1976  Cranium Indet. Cranial fragment; small piece.  Not 
identifiable. 
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Swp 1922 D18 3/29/1977  Cranium Indet. Cranial fragment; not readily identifiable.  
Specimen appears to be a left temporal with 
some cranial bone (?parietal) crushed into its 
cavity with some evidence of a nuchal line; 
but specimen is in poor condition with a 
substantial amount of adhering breccia. 

Swp 1923 D18 7/17/1974  Cranium Indet. Cranial fragment; not readily identifiable.  
Specimen is fractured in several planes. 

Swp 1924 D18 5/8/1976  Cranium Left Cranial fragment.  Left temporal with root of 
zygomatic superior to glenoid fossa.  Very 
small fragment. 

Swp 1925 D18 1/3/1978  Cranium Left Cranial fragment.  Specimen appears to be left 
frontal with small portion of the infraorbital 
area.  Parapapio in morphology (i.e. no torus). 

Swp 1926 D18   Cranium Indet. Cranial fragment; not identifiable. 

Swp 1928 D18   Cranium Indet. Indeterminate.   

Swp 1929 D18   Cranium Indet. Cranial fragment.  Specimen appears to be an 
occipital fragment near the cruciform 
eminence.  Identification is difficult.  

Swp 1930 D18 10/27/1975  Cranium Indet. Cranial fragment; not identifiable. 

Swp 1931 D18 11/4/1975  Cranium Indet. Cranial fragment; not identifiable. 

Swp 1932 D18 7/19/1976  Cranium Indet. Cranial fragment; not identifiable. 

Swp 1933 D18 3/3/1977  Cranium Indet. Cranial fragment; not identifiable. 

Swp 1934 D18 7/28/1978  Cranium Indet. Cranial fragment.  Small fragile piece, not 
identifiable except as cranial vault? 
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Swp 1935 D18 3/28/1978  Cranium Indet. Cranial fragment; vault bone.  Small fragile 
fragment. 

Swp 1936 D18 6/21/1976  Cranium Indet. Cranial fragment; not readily identifiable.  
Specimen appears to preserve a small 
temporal line? 

Swp 1937 D15   Cranium Indet. Cranial fragment which appears to have 
meningeal arterial grooves on endocranial 
surface.  Not readily identifiable. 

Swp 1938 D15 10/30/1969  Cranium Indet. Cranial fragment; not identifiable. 

Swp 1939 D15 6/10/1969  Cranium Indet. Cranial fragment; not identifiable. 

Swp 1940 D15 2/20/1975  Cranium Indet. Cranial fragment; not identifiable. 

Swp 1941 D15 4/20/1971  Cranium Both Cranium with partial endocast.  Specimen 
preserves right complete parietal; left partial 
(near midline), occipital and left parietal 
endocast.  

Swp 1942 D15 7/20/1971  Endocast Both Endocast with cranial fragments.  Specimen 
appears to be a juvenile or small female.  
Frontal lobes around orbits are preserved with 
some interorbital bones.  Right partial frontal 
bone possesses practically non-existent 
supraorbital torus (small individual). 

Swp 1943 D15 1/21/1970  Cranium Indet. Cranial fragment; not identifiable. 

Swp 1944 D15 3/14/1969  Cranium Indet. Cranial fragment; not identifiable. 

Swp 1945 D15   Cranium Indet. Cranial fragment; very thick, but not 
identifiable. 

Swp 1946 D20   Tooth Right M3
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Swp 1947 D20   Tooth Right M1

Swp 1948 D20   Maxilla Left left maxillary row with P4, M1, M2 and 
erupting M3

Swp 1949 D20   Tooth Right M2

Swp 1950 D20   Tooth Right M1

Swp 1951 D20   Tooth Left dm1 and dm2

Swp 1952 D20   Tooth Right M3

Swp 1953 D20   Tooth Left M1

Swp 1954 D20   Tooth Left dm1

Swp 1955 D20   Tooth Left P3 (damaged), P4 and M1

Swp 1956 D20  Theropithecus Tooth Left M2? 

Swp 1957 D20   Tooth Right M1

Swp 1958 D20   Tooth Right M1 (worn) 

Swp 1959 D20   Tooth Right M3

Swp 1960 D20   Tooth Right M1

Swp 1961 D20   Tooth Right dm2

Swp 1962 D20   Tooth Right M2? 

Swp 1963 D20   Tooth Left M3

Swp 1964 D20   Tooth Right M1

Swp 1965 D20   Tooth Right dm2

Swp 1966 D20?   Tooth Right r M2
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Swp 1967 D20   Tooth Indet. damaged canine 

Swp 1968 D20   Tooth Right M3

Swp 1969 D20   Tooth Left P3

Swp 1970 D20   Tooth Left M1

Swp 1971 D20?   Tooth Right dm2 (very worn) 

Swp 1972 D20   Tooth Right I2

Swp 1973 D20?   Tooth Left dm2

Swp 1974 D20   Tooth Left M1

Swp 1975 D20   Tooth Right I1

Swp 1976 D20   Tooth Left I2

Swp 1977 D20   Tooth Indet. 16 tooth fragments, chips and damaged teeth 

Swp 1978 D18   Tooth Right M3

Swp 1979 D18   Tooth Left P3

Swp 1980 D18   Tooth Right M3

Swp 1981 D18   Tooth Left M3

Swp 1982 D18   Tooth Left M2? 

Swp 1983 D18   Tooth Left M1

Swp 1984 D18   Tooth Right P3

Swp 1985 D18   Tooth Left M1

Swp 1986 D18   Tooth Right P3-P4
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Swp 1987 D18   Tooth Right M2

Swp 1988 D18   Tooth Right M1

Swp 1989 D18   Tooth Right M3

Swp 1990 D18   Tooth Left M1

Swp 1991 D18   Tooth Left M1

Swp 1992 D18   Tooth Right P3-P4

Swp 1993 D18   Tooth Left dm2

Swp 1994 D18   Tooth Right M3

Swp 1995 D18   Tooth Right M3

Swp 1996 D18   Tooth Left M2-M3

Swp 1997 D18   Tooth Left M1

Swp 1998 D18   Tooth Right Damaged M2

Swp 1999 D18   Tooth Left M3

Swp 2000 D18   Tooth Right M3

Swp 2001 D18   Tooth Left M1

Swp 2002 D18   Tooth Left M2

Swp 2003 D18   Tooth Right M3

Swp 2004 D18   Tooth Left M3

Swp 2005 D18  Theropithecus Tooth Right dm2

Swp 2006 D18   Tooth Left M3? 
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Swp 2007 D18   Tooth Right dm2

Swp 2008 D19   Tooth Right P4 and ½ of M1

Swp 2009 D18   Tooth Left P3 with fractured P4

Swp 2010 D18   Tooth Left M1

Swp 2011 D18   Tooth Right M3 (damaged) 

Swp 2012 D18   Tooth Left M3

Swp 2013 D18   Tooth Right M3

Swp 2014 D18  Theropithecus Tooth Right M1

Swp 2015 D18   Tooth Right dm2

Swp 2016 D18   Tooth Left M1

Swp 2017 D18   Tooth Right M2

Swp 2018 D18   Tooth Left M3 and damaged M2

Swp 2019 D18   Tooth Right M1

Swp 2020 D18   Tooth Left M3

Swp 2021 D18   Tooth Left M1

Swp 2022 D18   Tooth Left M2

Swp 2023 D18   Tooth Left M3

Swp 2024 D18   Tooth Right M2

Swp 2025 D18   Tooth Right P3

Swp 2026 D18   Tooth Left M2
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Swp 2027 D18   Tooth Left M1

Swp 2028 D18   Tooth Right P3

Swp 2029 D18   Tooth Left P4 and M1

Swp 2030 D18   Tooth Left P3

Swp 2031 D18   Tooth Left P3

Swp 2032 D18   Tooth Right dm2

Swp 2033 D18   Tooth Left P3/P4? 

Swp 2034 D18   Tooth Right P3

Swp 2035 D18   Tooth Right P3

Swp 2036 D18   Tooth Left M1

Swp 2037 D18   Tooth Right P4

Swp 2038 D18   Tooth Right M3

Swp 2039 D18   Tooth Left P4 and broken M1

Swp 2040 D18   Tooth Left P3

Swp 2041 D18   Tooth Left M1

Swp 2042 D18   Tooth Left M1 (very worn) and portion of M2

Swp 2043 D18   Tooth Right M3 (very worn) 

Swp 2044 D18   Tooth Left M1? 

Swp 2045 D18   Tooth Left dm2 

Swp 2046 D18   Tooth Left C1
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Swp 2047 D18   Tooth Left M1

Swp 2048 D18   Tooth Right M3 (very worn) 

Swp 2049 D18   Tooth Right M1 (small) 

Swp 2050 D18   Tooth Left P3

Swp 2051 D18   Tooth Right P4? (very worn) 

Swp 2052 D18   Tooth Left P3 and broken P4

Swp 2053 D18   Tooth Right M2

Swp 2054 D18  Theropithecus Tooth Right P3

Swp 2055 D18   Tooth Left P3

Swp 2056 D18   Tooth Left P4

Swp 2057 D18   Tooth Indet. distorted and crushed molar(s) in breccia 

Swp 2058 D18   Tooth Left P3

Swp 2059 D18   Tooth Right dm2

Swp 2060 D18   Tooth Left P3/P4 (very worn) 

Swp 2061 D18   Tooth Right dm1 and dm2

Swp 2062 D18   Tooth Left P3/P4

Swp 2063 D18  Theropithecus Tooth Right M1

Swp 2064 D18   Tooth Left I2 (very large) 

Swp 2065 D18   Tooth Left I2 (very large) 

Swp 2066 D18   Tooth Right I1
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Swp 2067 D18  Theropithecus Tooth Right C1

Swp 2068 D18   Tooth Left I2

Swp 2069 D18   Tooth Right I2 (di2?) 

Swp 2070 D18   Tooth Left I2

Swp 2071 D18   Tooth Right I1

Swp 2072 D18   Tooth Right I1

Swp 2073 D18   Tooth Indet. left C1 or right C1

Swp 2074 D18   Tooth Left I1

Swp 2075 D18   Tooth Right I1

Swp 2076 D18   Tooth Right I1 (damaged) 

Swp 2077 D18   Tooth Indet. Canine 

Swp 2078 D18   Tooth Left I1 (?) 

Swp 2079 D18   Tooth Right dc1 (broken) 

Swp 2080 D18   Tooth Left I1

Swp 2081 D18   Tooth Left I2 (worn) 

Swp 2082 D18   Tooth Left I2

Swp 2083 D18   Tooth Right dc1

Swp 2084 D18   Tooth Left I1

Swp 2085 D18   Tooth Left I2

Swp 2086 D18   Tooth Right I2
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Swp 2087 D18   Tooth Right I1

Swp 2088 D18   Tooth Left I2

Swp 2089 D18   Tooth Left I1

Swp 2090 D18   Tooth Left I1

Swp 2091 D18   Tooth Left I2? 

Swp 2092 D18   Tooth Right I1

Swp 2093 D18   Tooth Right I1

Swp 2094 D18   Tooth Right I2

Swp 2095 D18   Tooth Right I1 (worn) 

Swp 2096 D18   Tooth Left I2

Swp 2097 D18   Tooth Left I1

Swp 2098 D18   Tooth Right I2

Swp 2099 D18   Tooth Indet. Canine 

Swp 2100 D18   Tooth Left I2

Swp 2101 D18   Tooth Right I2

Swp 2102 type site-in situ  Pp. broomi Cranium Left Left ½ of skull with M2, M3 and remains of a 
premolar. Dentition is cracked and 
measurements are not possible; however, 
muzzle morphology looks cf. Pp. broomi.   

Swp 2103 D18 2/8/1968 Parapapio Mandible Right Mandibular fragment and remains of M3.  
Only, length of M3 is  measurable, as tooth is 
represented only by lingual enamel and cusps. 
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Swp 2223   Pp. broomi Mandible Right Mandibular fragment with M1-M3; although 
M1 is fragmented on its mesio-lingual edge.  
Part of ascending ramus is preserved, but is 
fragmented. 

Swp 2226 D20   Mandible Right Juvenile mandible, right with dm1 and M1.  M1 
broken on the disto-buccal cusp. 
Measurements are estimates as teeth are 
slightly damaged. 

Swp 2348 D20 10/18/1984  Tooth Indet. Small piece of breccia with tooth fragments.  
Mangled piece which appears to also preserve 
an endocast.  Dentition is difficult to identify.  
Specimen may preserve a mandible fragment 
as well.  ?Juvenile. 

Swp 2353 D20   Cranium Indet. Cranial fragments; not identifiable. 

Swp 2355 D20   Cranium Indet. Cranial fragments; not identifiable. 

Swp 2602 Member 2 Excavations   Cranium Indet. Cranial fragment; not identifiable. 

Swp 2655 Member 2 Excavations   Cranium Both Complete basicranium, but in very poor 
condition.  Specimen is missing complete 
superior region of cranium.  Preserves a M2 
and erupting M3 on right.  Teeth are in poor 
condition and not measurable.  M2 missing 
mesio-lingual cusp. 

Swp 2657 Member 2 Excavations  Papio Cranium Both Juvenile cranium.  Specimen is missing left 
temporal/parietal regions.  Remaining 
cranium is complete.  Preserves right and left 
dm1, dm2 and M1.  Specimen could be Papio; 
however, teeth are cracked mesio-distally and 
may appear larger, as a result.   
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Swp 2848 Member 2 Excavations  P. izodi Mandible Left Heavily worn teeth, some measurements not 
be possible. 

Swp 2850 Member 2 Excavations  Pp. broomi Mandible Left  

Swp 2854 Member 2 Excavations  Papio Cranium Both Interorbital region very Papio-like.  Steep 
anterorbital drop; however, unable to age the 
specimen. 

Swp 2856 Member 2 Excavations   Cranium Both Partial endocast on left side with right side of 
neurocranium.  No teeth are preserved.  Some 
tooth roots are preserved on left side. 

Swp 2863 Member 2 Excavations   Cranium Both Right side well preserved, but left 
splanchnocranium more fragmentary.  M1 is 
erupting on both sides, but M1 and M2 still 
present on right.  Only, M2 preserved on left.  
Left M1 appears to have been broken off 
postmortem.   

Swp 2868 Member 2 Excavations   Cranium Left Nice endocast with orbital portion of the 
frontal lobe on left side, no measurements 
taken. 

Swp 2869 Member 2 Excavations   Maxilla Left No measurements possible, difficult to 
identify fragmentary molr that is preserved.   

Swp 2872 Member 2 Excavations   Tooth Left  

Swp 2873 Member 2 Excavations   Cranium Both Cranium which is very similar to Swp 2854.  
Steep anteorbital drop suggestive of juvenile 
Papio.  Only, cranial measurement possible is 
around the post-orbital constriction (i.e. 
minimum interfrontal distance) 
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Swp 2877 Member 2 Excavations   Maxilla Left Occlusal surface not visible due to adhering 
breccia.  M3 is erupting, but barely visible.  M1 
fractured buccally; breadth measurements of 
dentition are not possible. 

Swp 2878 Member 2 Excavations   Cranium Indet. Small endocranial cast of indeterminate origin.

Swp 2882 Member 2 Excavations  Pp. broomi Cranium Both Splanchnocranium, appears to be juvenile.  M3 
not erupted.  Palate is horse-shoe shaped with 
small maxillary fossa.  Left P4 preserved; 
however measurements are not possible.  
Right P4 breadth and length were estimated.  
Specimen preserves a partial endocast. 

Swp 2883 Member 2 Excavations   Cranium Both Papio-like anteorbital drop.  Specimen has a 
light development of supraorbital tori.  
Supraorbital region is preserved more on right 
side than left.   

Swp 2887 Member 2 Excavations  Pp. broomi Mandible Left  

Swp 2896 Member 2 Excavations   Maxilla Right Juvenile with dm1, dm2 and M1.  Portion of 
the maxilla with lower orbit, root of 
zygomatic, but teeth anterior to dm1 are 
missing.  Specimen preserves right margin of 
the nasal aperture.  M1 has not moved into 
occlusion as yet and its occlusal surface is 
obstructed by breccia. 

Swp 2898 Member 2 Excavations   Cranium  Cranium (partial) with endocranial cast; 
impossible to determine anatomical origin.   
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Swp 2899 Member 2 Excavations   Cranium Left Most of left side preserved.  Cranium crushed 
and distorted; specimen needs preparation.  
Teeth are immeasurable, appears to have 
distal portion of M1, M2 and perhaps some 
preservation of mandible. 

Swp 2901 Member 2 Excavations   Cranium Right Frontal fragment with small piece of 
endocranial cast.  Interorbital region is 
preserved, but very little anatomical detail 
recognizable.  No measurements are possible. 

Swp 2904 Member 2 Excavations   Cranium Indet. ?Frontal fragment, but difficult to determine 
with confidence.  

Swp 2907 Member 2 Excavations  P. izodi Palate Right Partial cranium with palate, thoracic vertebra 
also commingled with cranium.  P. izodi?  
Specimen has have horse-shoe shaped palate. 

Swp 2909 Member 2 Excavations   Cranium Indet. Cranial fragment of superior orbit with 
portion of orbital plate of frontal and 
squamous portion of frontal. 

Swp 2912 Member 2 Excavations  Pp. broomi Mandible Left No measurements of dentition taken due to 
fragmentation. 

Swp 2914 Member 2 Excavations  Pp. jonesi Maxilla Left Measurements of M2 possible, some of M3, 
but breccia precludes most other 
measurements. 

Swp 2915 Member 2 Excavations  Pp. broomi Mandible Left  

Swp 2916 Member 2 Excavations   Cranium Indet. Cranial fragment with large pieces of adhering 
breccia.  Specimen preserves a small portion 
of an endocranial cast which is partially 
covered by a small fragment of cranial bone. 
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Swp 2919 Member 2 Excavations  Pp. broomi Maxilla Left Maxillary fragment.  Tooth roots, but no 
crowns preserved.  Maxilla is covered by 
breccia, but exhibits the root of the 
zygomatic. 

Swp 2921 Member 2 Excavations   Mandible Right Cf. Papio.  Breadth measurements not possible 
because of adhering breccia. 

Swp 2922 Member 2 Excavations   Maxilla Left  

Swp 2925 Member 2 Excavations   Cranium Indet. Cranial fragment.  No measurements possible.  
Specimen is composed of numerous crushed, 
displaced and distorted fragments.  Possible 
C. williamsi because of wide interorbital 
distance. 

Swp 2929 Member 2 Excavations  Pp. broomi Mandible Right Heavily worn M2 and M3.  M2 occlusal surface 
not visible due to breccia. 

Swp 2930 Member 2 Excavations   Maxilla Left Maxillary fragment.  Occlusal surface 
obstructed so species identification is 
impossible.  Measurements for same reason 
were not taken.  Dentition present in outline 
is C1, P3, P4, M1 and M2. 

Swp 2931 Member 2 Excavations  Pp. jonesi Cranium Both Anterior portion of muzzle with palate.  
Several measurements on the teeth impossible 
because of breccia filling palate.  Most cranial 
measurements were not taken.  Only, reliable 
cranial measure was muzzle Breadth at M2 of 
dorsum. 

Swp 2933 Member 2 Excavations   Mandible Right Juvenile mandible, but no measurements are 
possible.  ?dm1 and a couple of incisors; 
however, difficult to determine if incisor 
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Swp 2934 Member 2 Excavations   Mandible Both Mandibular fragment with di1, di2 (both sides), 
dc1 (both sides), dm1 (both sides) and an 
erupting dm2 (both sides).  Occlusal surface is 
obstructed. 

Swp 2935 Member 2 Excavations  Pp. jonesi Mandible Right M3 not visible because of breccia, but appears 
to have been unerupted.  P3 partially covered 
by breccia, P4 not completely visible.  Occlusal 
surface of M1 covered with breccia. 

Swp 2936 Member 2 Excavations  Pp. jonesi Mandible Right P4-M3 measurement not possible because 
mandible is fractured with some breccia 
intervening between P4-M1. 

Swp 2937 Member 2 Excavations  Pp. broomi Mandible Right Very old adult.  Teeth worn dramatically, very 
little dental measurements possible. 

Swp 2938 Member 2 Excavations  Pp. jonesi Mandible Both Mandibular corpus and ascending ramus on 
right side; only Mandibular corpus preserved 
on left.  Some of the dentition is present, but 
mandible is distorted.  P3 is heavily worn, 
height and length measures not possible. 

Swp 2939 Member 2 Excavations  Pp. broomi Mandible Left Mandible fragment; only complete tooth is 
M2.  P4 and M1 are missing crowns, however, 
roots are visible.  Lingual side of M3  is 
missing. 

Swp 2940 Member 2 Excavations  Pp. broomi Mandible Left Strong buccal wear.  High lingual cusps.   
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Swp 2941 Member 2 Excavations   Mandible Both Complete mandible on right side; only missing 
gonial region.  Specimen preserves both, 
condyloid and coronoid, processes.  Full 
deciduous dentition is preserved.  di1, di2 and 
dc1 fragmented coronally.  M1 and M2 visible, 
but immeasurable.  Ramus posterior to M2 
missing. 

Swp 2943 Member 2 Excavations  P. izodi Cranium Both Cranial specimen exhibiting features typical of 
P. izodi at an early age.  M1 present, M2 
(erupting); however, dentition difficult to 
diagnose as breccia obscures most cuspal 
morphology.  Specimen possesses an incisura 
malaris like Swp 2949 (adult – P. izodi).  
Dental measurements only possible on right 
M1.  Some cranial measurements possible. 

Swp 2944 Member 2 Excavations   Cranium Both Comparable to age of Swp 2943, but much 
smaller.  Specimen preserves deciduous 
dentition on right.  Right most posterior 
potion of the palate preserved with M1 and 
M2.  Frontals show no ridging - very flat (i.e. 
Parapapio-like).  On right side M1 appears to 
be erupting.  Can see the buccal cusps, but 
have not fully developed.  Fracture in maxilla 
has allowed view into crypt, teeth are stained 
black. 

Swp 2945 Member 2 Excavations  Pp. broomi Cranium Both On left side, zygomatic process of temporal 
and inferior preserved; on right side, external 
auditory meatus and inferior preserve.  Palate 
preserves portions of M2 and complete M3's 
on both sides.  For cranium, partial endocast 



349

Specimen 
Number 

Provenance Date Taxon Element Side Comments 

is preserved on both sides, but most of 
neurocranium has been sheared off.   

 

 

Swp 2946 Member 2 Excavations  P. izodi Cranium Both Swp 2946 and Swp 2943 appear to be male 
and female of the same species, P. izodi.  
Traditionally, these specimens have been 
separated based upon anteorbital region, but 
this feature appears to be more variable than 
previously concluded.   

Swp 2947 Member 2 Excavations  Pp. jonesi Cranium Both Very complete cranial specimen.  Basicranium 
appears to be preserved, but currently covered 
with breccia.  Only portion missing from 
specimen is the right zygomatic arch. Right 
side of posterior cranium (parietal - occipital 
region) fractured exposing an endocast. 

Swp 2948 Member 2 Excavations  P. izodi Cranium Both M3 not erupted, but has just pierced the 
alveolar process.  Roots present for other 
teeth, as noted missing partial calvarium 
around coronal suture exposing a natural 
endocast.  Teeth are fractured at cervix; 
except the right M3 which is just erupting.  
Specimen is also missing the left side posterior 
to palate in the zygomatic region. 

Swp 2949 Member 2 Excavations   Tooth Right Evidence of three roots; indeterminate. 
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Swp 2949b Member 2 Excavations   Cranium Both Most of both frontal and left parietal are 
missing, exposing endocranial.  Palate and 
basicranium obstructed with breccia so no 
tooth measurements are possible.  Few cranial 
measurements are possible. 

Swp 2950 Member 2 Excavations   Cranium Both Juvenile specimen still covered with large 
fragments of breccia.  Large portions of the 
cranial vault are also missing exposing an 
endocranial cast in those sections (left frontal 
and left parieto-occipital at the lambdoidal 
suture).  No measurements were taken.  
Breccia fills palate, right orbit and 
splanchnocranium and left splanchnocranium.  
Right I1 appears to be partially preserved. 

Swp 2951 Member 2 Excavations  Pp. broomi Cranium Left Exhibits typical Pp. broomi maxillary fossa 
similar to that seen in Pp. antiquus from Taung. 
Specimen preserves the P4 (erupting), M1 and 
M2 (erupted); M2 is also fragmented. 

Swp 2952 Member 2 Excavations   Calvarium Both Anteorbital drop appears to be Papio, but 
difficult to tell because distortion may play a 
role in specimens morphology.  Additionally, 
there appears to be a glenoid fossa of a partial 
scapula displaced in the orbit.  Breccia around 
the anteorbital area also makes identification 
tenuous. 

Swp 2953 Member 2 Excavations  P. izodi Cranium Both Specimen looks very similar in morphology to 
Swp 2946 in portions preserved.  Anteorbital 
region is obscured.  Therefore, distinction 
between Papio and Parapapio for this specimen 
is tenuous.  Foramen magnum is fragmented. 



351
 

 

Specimen 
Number 

Provenance Date Taxon Element Side Comments 

Swp Un1   Pp. broomi Maxilla Left SG 97; un-numbered specimen.  Left maxilla 
with P4, M1 and M3. Specimen appears to have 
possessed a large canine.  Is comparable to 
M202 from Makapansgat.  Identified as a male 
Pp. broomi.  

Swp Un2   P. izodi Cranium Both Male Pp. izodi from Silberberg Grotto 
(Member 2) as noted on specimen.  Fairly 
complete specimen with definite Papio 
features.  Specimen is indistinguishable to TP 
89-11-1 (Taung).  Some teeth have been 
damaged; therefore, some measurements not 
taken.   
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Swp 255 D13  Radius  Proximal end of radius 
Swp 447 D3  Radius  Fragment from proximal end of radius 
Swp 498 D13  Tibia Left Proximal end of left tibia 
Swp 499 D13  Pelvis Left Left acetabulum of Os coxa bone 
Swp 500 D16  Tibia Right Distal end of right tibia 
Swp 501 D13  Tibia Right Distal end of right tibia 
Swp 502 D13  Tibia Right Distal end of right tibia 
Swp 503 D13  Tibia Right Distal end of right tibia 
Swp 504 D13  Humerus Right Proximal end of right humerus 
Swp 505 D13  Humerus Left Proximal end of left humerus 
Swp 506 D18  Humerus Right Distal 1/3 of right humerus 
Swp 507 D13  Humerus Right Distal end of right humerus 
Swp 508 D13  Humerus Right Distal end of right humerus 
Swp 509 D14  Humerus Right Distal end of right humerus 
Swp 510 D13  Humerus Left Distal end of left humerus 
Swp 511 D13  Humerus Left Distal end of left humerus 
Swp 512 D13  Humerus Left Distal end of left humerus 
Swp 513 D13  Radius Left Distal 1/3 of left radius 
Swp 514 D13  Radius Right Proximal end of right radius 
Swp 515 D15  Radius Right Proximal 1/3 of right radius 
Swp 516 D13  Radius Right Proximal end of right radius 
Swp 517 D13  Radius Right Proximal end of right radius 
Swp 518 D13  Radius Right Proximal end of right radius 
Swp 519 D18  Radius Left Proximal end of left radius 
Swp 520 D13  Radius Left Proximal end of left radius 
Swp 522 D13  Radius Left Proximal end of left radius 
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Swp 523 D13  Ulna Right Proximal end of right ulna 
Swp 524 D13  Ulna Right Proximal end of right ulna 
Swp 525 D18  Ulna Right Proximal end of right ulna 
Swp 526 D13  Femur Left Proximal end of left femur 
Swp 527 D13  Femur Left Proximal end of left femur 
Swp 528 D13  Femur Left Proximal end of left femur 
Swp 529 D14  Femur Left Proximal end of left femur 
Swp 530 D13  Femur Right Proximal end of right femur 
Swp 531 D13  Femur Right Proximal end of right femur 
Swp 532 D13  Femur Right Proximal end of right femur 
Swp 533 D13  Femur Right Proximal end of right femur 
Swp 534 D13  Fibula Right? Distal end of fibula 
Swp 535 D13  Fibula Left? Distal end of fibula 
Swp 536 D13  Fibula Right Distal end of fibula 
Swp 537 D18  Calcaneus Left Calcaneus 
Swp 538 D13  Calcaneus Left Calcaneus 
Swp 539 D13  Calcaneus Left Calcaneus 
Swp 540 D13  Calcaneus Right Calcaneus 
Swp 541 D13  Talus Right Astragalus  
Swp 542 D13  Talus Right Astragalus 
Swp 543 D13  Talus Right Astragalus  
Swp 544 D13  Talus Right Astragalus 
Swp 545 ?  Tibia Right Distal end of right (contra catalog) tibia 
Swp 560 D18  Tibia Right Proximal 1/3 right tibia 
Swp 561 D15  Ulna Right Proximal end of right ulna 
Swp 562 D14  Humerus Left Distal 3/4 of left humerus 
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Swp 563 D15  Tibia Right Distal end of right Tibia 
Swp 568 D3  Calcaneus Left Partial calcaneus 
Swp 570 D15  Radius Right Right proximal 1/3 radius 
Swp 571 D18  Metacarpal  Metacarpal 
Swp 572 D18  Metacarpal  Proximal piece of metacarpal 
Swp 573 D18  Metacarpal  Proximal part of metacarpal 
Swp 574 D18  Metacarpal  Metacarpal 
Swp 575 ?  Metacarpal  Bone fragment, part of metacarpal? distal condyle 
Swp 576 D12  Metacarpal  Metacarpal 
Swp 577 D18  Metacarpal  Metacarpal 
Swp 578 D18  Calcaneus Right Calcaneus 
Swp 589 D18  Humerus Left Distal end of left humerus 
Swp 604 D14  Femur Right Distal end of right femur 
Swp 605 D14  Femur Left Distal end of left femur 
Swp 606 D15  Femur Right Proximal end of right femur 
Swp 607 D14 1/22/1971 Pelvis Right Acetabular fragment of right ilium 
Swp 608 D15  Tibia Right Distal 1/3 of right tibia 
Swp 693 D18  Pelvis Indet. Pelvic bone fragment 
Swp 694 D13  Pelvis Indet. Pelvic bone fragment 
Swp 695 D13  Pelvis Indet. Pelvic bone fragment 
Swp 696 D13  Pelvis Indet. Pelvic bone fragment 
Swp 697 D13  Pelvis Indet. Pelvic bone fragment 
Swp 698 D13  Pelvis Indet. Pelvic bone fragment 
Swp 699 D13  Pelvis Indet. Pelvic bone fragment 
Swp 700 D3  Pelvis Indet. Pelvic bone fragment 
Swp 701 D13  Pelvis Indet. Pelvic bone fragment 
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Swp 702 D13  Pelvis Indet. Pelvic bone fragment 
Swp 703 D13  Pelvis Indet. Pelvic bone fragment 
Swp 704 D13  Pelvis Indet. Pelvic bone fragment 
Swp 705 D13  Pelvis Indet. Pelvic bone fragment 
Swp 706 D13  Pelvis Indet. Pelvic bone fragment 
Swp 707 D13  Pelvis Indet. Pelvic bone fragment 
Swp 708 D13  Pelvis Indet. Pelvic bone fragment 
Swp 709 D13  Pelvis Indet. Pelvic bone fragment 
Swp 710 D13  Pelvis Indet. Pelvic bone fragment 
Swp 711 D13  Pelvis Indet. Pelvic bone fragment 
Swp 712 D13  Pelvis Indet. Pelvic bone fragment 
Swp 713 D13  Pelvis Indet. Pelvic bone fragment 
Swp 714 D13  Pelvis Indet. Pelvic bone fragment 
Swp 715 ?  Pelvis Indet. Pelvic bone fragment 
Swp 716 ?  Pelvis Indet. Pelvic bone fragment 
Swp 717 D13  Pelvis Indet. Pelvic bone fragment 
Swp 718 D13  Pelvis Indet. Pelvic bone fragment 
Swp 719 D13  Tibia Indet. Distal end of tibia 
Swp 720 D14  Tibia Indet. Distal end of tibia 
Swp 721 D13  Tibia Indet. Distal end of tibia 
Swp 722 D13  Tibia Indet. Distal end of tibia and fibula (joined) 
Swp 723 D13  Tibia Indet. Distal end of tibia 
Swp 724 D13  Tibia Indet. Proximal end of tibia 
Swp 725 D13  Humerus Indet. Distal end and part of diaphysis of humerus 
Swp 726 D13  Hamate Indet. Distal end and diaphysis of humerus 
Swp 727 D13  Humerus Indet. Distal end of humerus 
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Swp 728 D13  Humerus Indet. Distal portion of humerus 
Swp 729 D13  Humerus Indet. Distal portion of humerus 
Swp 730 D12  Humerus Indet. Distal portion of humerus 
Swp 731 D13  Humerus Indet. Distal portion of humerus 
Swp 732 D13  Femur Indet. Distal portion of femur 
Swp 733 D13  Femur Indet. Distal portion of femur 
Swp 734 D13  Femur Right Proximal portion of right femur 
Swp 735 D13  Femur Right Proximal portion of right femur 
Swp 736 D13  Femur Indet. Proximal portion of femur 
Swp 737 D3  Femur Right Proximal portion of femur 
Swp 738 D13  Femur Left Proximal portion of left femur 
Swp 739 D13  Femur Indet. Proximal portion of femur 
Swp 740 D13  Femur Indet. Proximal portion of femur 
Swp 741 D13  Femur Indet. Proximal portion of femur (mostly diaphysis) 
Swp 742 D13  Femur Right Proximal portion of right femur 
Swp 743 D13  Femur Indet. Proximal portion of femur 
Swp 744 D13  Femur Indet. Proximal portion of femur 
Swp 745 D13  Femur Indet. Proximal portion of femur 
Swp 746 D13  Femur Left Proximal portion of left femur 
Swp 747 D13  Femur Right Proximal portion of right femur 
Swp 748 D12  Femur Left Proximal portion of left femur 
Swp 749 D13  Femur Indet. Proximal portion of femur 
Swp 750 D13  Femur Right Proximal portion of right femur 
Swp 751 D13  Femur Indet. Proximal portion of femur 
Swp 752 D13  Femur Indet. Proximal portion of femur 
Swp 753 D13  Femur Indet. Proximal portion of femur 
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Swp 754 D13  Femur Right Proximal portion of femur 
Swp 755 D13  Femur Indet. Proximal portion of femur 
Swp 756 D13  Femur Indet. Proximal portion of femur 
Swp 757 D13  Femur Indet. Proximal portion of femur 
Swp 758 D13  Radius Indet. Radius diaphysis 
Swp 759 D13  Radius Indet. Radius diaphysis 
Swp 760 D13  Radius Indet. Radius diaphysis 
Swp 761 D13  Radius Indet. Radius diaphysis 
Swp 762 D13  Radius Indet. Radius diaphysis 
Swp 763 D13  Radius Indet. Radius diaphysis 
Swp 764 D13  Radius Indet. Radius diaphysis 
Swp 765 D13  Radius Indet. Radius diaphysis 
Swp 766 D13  Radius Indet. Radius diaphysis 
Swp 767 D13  Radius Indet. Radius diaphysis 
Swp 768 D13  Radius Indet. Radius diaphysis 

s s 
s s 
s 

Radius diaphysis 
Swp 773 D13  Radius Indet. Radius diaphysis 
Swp 774 D13  Radius Indet. Radius diaphysis 
Swp 775 D13  Radius Indet. Radius diaphysis 
Swp 776 D13  Radius Indet. Radius diaphysis 
Swp 777 D13  Radius Indet. Radius left 
Swp 778 D13  Radius Left Radius left 
Swp 779 D13  Radius Indet. Radius distal 

Swp 769 D13  Radiu Indet. 
. 

Radius diaphysi
Swp 770 D13  Radiu Indet Radius diaphysi

Radius diaphysis Swp 771 
Swp 772 

D13 
D13 

 
 

Radiu
Radius 

Indet. 
Indet. 
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Swp 780 D13  Radius Indet. Radius proximal 
Swp 781 D18  Radius Indet. Radius proximal 
Swp 782 D13  Radius Indet. Radius proximal 
Swp 783 D13  Radius Indet. Radius proximal 
Swp 784 D12  Radius Indet. Radius proximal 
Swp 785 D13  Radius Indet. Radius proximal 
Swp 786 D13?  Radius Indet. Radius proximal 
Swp 787 D13  Radius Indet. Radius proximal 
Swp 788 D13?  Radius Indet. Radius proximal 
Swp 789 D13  Radius Indet. Radius proximal 
Swp 790 D13  Radius Indet. Radius proximal 
Swp 791 D13  Radius Indet. Radius proximal 
Swp 792 D3  Radius Indet. Radius proximal 
Swp 793 D13?  Radius Indet. Radius proximal 
Swp 794 D13?  Radius Indet. Radius proximal 
Swp 795 D13?  Radius Indet. Radius proximal 
Swp 796 D13?  Radius Indet. Radius proximal 
Swp 797 D13  Radius Indet. Radius proximal 
Swp 798 D12  Radius Indet. Radius proximal 
Swp 799 D13?  Radius Indet. Radius proximal 
Swp 800 D13  Radius Indet. Radius proximal 
Swp 801 D13  Radius Indet. Radius proximal 
Swp 802 D13  Radius Indet. Radius proximal 
Swp 803 D13  Radius Indet. Radius proximal 
Swp 804 D13  Radius Indet. Radius proximal 
Swp 805 D13  Radius Indet. Radius proximal 
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Swp 806 D13  Radius Indet. Radius proximal 
Swp 807 D13  Radius Indet. Radius proximal 
Swp 808 D13  Radius Indet. Radius proximal 
Swp 809 D13  Radius Indet. Radius distal 
Swp 810 D13  Radius Indet. Radius distal 
Swp 811 D13  Radius Indet. Radius distal 
Swp 812 D13  Ulna Indet. Ulna distal 
Swp 813 D13  Ulna Indet. Ulna proximal 
Swp 814 D13  Ulna Right Ulna proximal 
Swp 815 D13  Ulna Right Ulna proximal 
Swp 816 D13  Ulna Right Ulna proximal 
Swp 817 D13  Ulna Left Ulna proximal 
Swp 818 D13  Ulna Indet. Ulna proximal 
Swp 819 D13  Ulna Indet. Ulna proximal 
Swp 820 D13  Ulna Indet. Ulna proximal 
Swp 821 D13  Ulna Indet. Ulna proximal 
Swp 822 D13  Ulna Left Ulna proximal 
Swp 823 D13  Ulna Indet. Ulna proximal 
Swp 824 D13  Ulna Right Ulna proximal 
Swp 825 D13  Ulna Right Ulna proximal 
Swp 826 D13  Ulna Indet. Ulna diaphysis 
Swp 827 D13  Ulna Indet. Ulna diaphysis 
Swp 828 ?  Ulna Indet. Ulna diaphysis 
Swp 829 D13  Ulna Indet. Ulna diaphysis and radius? 
Swp 830 D13  Humerus Indet. Distal humerus and proximal ulna and proximal radius
Swp 831 D13  Femur Indet. Femur diaphysis 
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Swp 832 D13  Femur Indet. Femur diaphysis 
Swp 833 D13  Femur Indet. Femur diaphysis 
Swp 834 D13  Femur Indet. Femur diaphysis 
Swp 835 D13  Femur Indet. Femur diaphysis 
Swp 836 D13  Femur Indet. Femur diaphysis 
Swp 837 D13  Femur Indet. Femur diaphysis 
Swp 838 D13  Femur Indet. Femur diaphysis 
Swp 839 D13  Femur Indet. Femur diaphysis 
Swp 840 D13  Femur Indet. Femur diaphysis 
Swp 841 D13  Femur Indet. Femur diaphysis 
Swp 842 ?  Femur Indet. Femur diaphysis 
Swp 843 D13  Femur Indet. Femur diaphysis 
Swp 844 D13  Femur Indet. Femur diaphysis 
Swp 845 D13  Femur Indet. Femur diaphysis 
Swp 846 D13  Femur Indet. Femur diaphysis 
Swp 847 D13  Femur Indet. Femur diaphysis 
Swp 848 D13  Femur Indet. Femur diaphysis 
Swp 849 D13  Femur Indet. Femur diaphysis 
Swp 850 D13  Femur Indet. Femur diaphysis 
Swp 851 D13  Femur Indet. Femur diaphysis 
Swp 852 D13  Femur Indet. Femur diaphysis 
Swp 853 D13  Ulna Right Proximal ulna (contra catalog) 
Swp 854 D13  Femur Indet. Femur diaphysis 
Swp 855 D13  Femur Indet. Femur diaphysis 
Swp 856 ?  Femur Indet. Femur diaphysis 
Swp 857 D13  Femur Indet. Femur diaphysis 
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Swp 858 D13  Femur Indet. Femur diaphysis 
Swp 859 D13  Femur Indet. Femur diaphysis 
Swp 860 D13  Femur Indet. Femur diaphysis 
Swp 861 D13  Femur Indet. Femur diaphysis 
Swp 862 D13  Femur Indet. Femur diaphysis 
Swp 863 D13  Femur Indet. Femur diaphysis 
Swp 864 D13  Femur Indet. Femur diaphysis 
Swp 865 D13  Femur Indet. Femur diaphysis 
Swp 866 D13  Femur Indet. Femur diaphysis 
Swp 867 D13  Femur Indet. Femur distal 
Swp 868 D13  Femur Indet. Femur distal 
Swp 869 ?  Femur Indet. Femur proximal 
Swp 870 D13  Femur Indet. Femur proximal 
Swp 871 D13  Femur Indet. Femur proximal 
Swp 872 D13  Femur Indet. Femur proximal 
Swp 873 D13  Femur Indet. Femur proximal 
Swp 874 ?  Femur Indet. Femur proximal (juvenile) 
Swp 875 D13  Femur Indet. Femur proximal 
Swp 876 ?  Femur Indet. Femur proximal 
Swp 877 ?  Femur Indet. Femur proximal 
Swp 878 D13  Femur Indet. Femur proximal 
Swp 879 ?  Femur Indet. Femur proximal 
Swp 880 D13  Femur Indet. Femur proximal 
Swp 881 D13  Femur Indet. Femur proximal 
Swp 882 D13  Femur Indet. Femur proximal 
Swp 883 D13  Femur Indet. Femur proximal 
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Swp 884 D13  Femur Indet. Femur proximal 
Swp 885 D13  Femur Right Femur proximal 
Swp 886 ?  Femur Indet. Femur proximal 
Swp 887 D13  Femur Indet. Femur proximal 
Swp 888 D13  Femur Indet. Femur proximal 
Swp 889 ?  Femur Indet. Femur proximal 
Swp 890 D13  Femur Indet. Femur proximal 
Swp 891 ?  Femur Indet. Femur proximal 
Swp 892 D13  Femur Indet. Femur proximal 
Swp 893 D13  Femur Indet. Femur proximal 
Swp 894 D13  Femur Indet. Femur proximal 
Swp 895 ?  Femur Indet. Femur proximal 
Swp 896 D13  Femur Indet. Femur proximal 
Swp 897 D13  Femur Indet. Femur proximal 
Swp 898 D13  Femur Indet. Femur proximal 
Swp 899 D13  Femur Right Femur proximal 
Swp 900 D13  Femur Indet. Femur proximal 
Swp 901 D13  Femur Indet. Femur proximal 
Swp 902 D13  Femur Indet. Femur proximal 
Swp 903 ?  Femur Indet. Femur proximal 
Swp 904 D13  Femur Indet. Femur proximal 
Swp 905 D13  Femur Right Femur proximal 
Swp 906 D13  Humerus Indet. Humerus distal 
Swp 907 D13  Humerus Indet. Humerus distal 
Swp 908 D13  Humerus Right Humerus distal 
Swp 909 D13  Humerus Indet. Humerus distal 
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Swp 910 D13  Humerus Indet. Humerus distal 
Swp 911 D13  Humerus Right Humerus distal 
Swp 912 D13  Humerus Indet. Humerus distal 
Swp 913 ?  Humerus Indet. Humerus distal 
Swp 914 D13  Humerus Left Humerus distal 
Swp 915 D13  Humerus Indet. Humerus distal 
Swp 916 D13  Humerus Indet. Humerus distal 
Swp 917 D13  Humerus Indet. Humerus distal 
Swp 918 D13  Humerus Indet. Humerus distal 
Swp 919 D13  Humerus Indet. Humerus distal 
Swp 920 D13  Humerus Indet. Humerus distal 
Swp 921 D2  Humerus Indet. Humerus distal 
Swp 922 D13  Humerus Indet. Humerus distal 
Swp 923 D13  Humerus Indet. Humerus distal 
Swp 924 D13  Humerus Left Humerus distal 
Swp 925 D13  Humerus Indet. Humerus distal 
Swp 926 D13  Humerus Indet. Humerus distal 
Swp 927 D13  Humerus Indet. Humerus distal 
Swp 928 D13  Humerus Indet. Humerus diaphysis 
Swp 929 D13  Humerus Indet. Humerus diaphysis 
Swp 930 D13  Humerus Indet. Humerus diaphysis 
Swp 931 D13  Humerus Indet. Humerus diaphysis 
Swp 932 D13  Humerus Indet. Humerus diaphysis 
Swp 933 D13  Humerus Indet. Humerus diaphysis 
Swp 934 D13  Humerus Indet. Humerus diaphysis 
Swp 935 D13  Humerus Indet. Humerus diaphysis 
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Swp 936 D13  Humerus Indet. Humerus diaphysis 
Swp 937 D13  Humerus Indet. Humerus diaphysis 
Swp 938 D13  Humerus Indet. Humerus diaphysis 
Swp 939 D13  Humerus Indet. Humerus diaphysis 
Swp 940 D13  Humerus Indet. Humerus diaphysis 
Swp 941 D13  Humerus Indet. Humerus diaphysis 
Swp 942 D13  Humerus Indet. Humerus diaphysis 
Swp 943 D13  Humerus Indet. Humerus diaphysis 
Swp 944 D13  Humerus Indet. Humerus diaphysis 
Swp 945 D13  Humerus Indet. Humerus diaphysis 
Swp 946 D13  Humerus Indet. Humerus diaphysis 
Swp 947 D13  Humerus Indet. Humerus diaphysis 
Swp 948 D13  Humerus Indet. Humerus diaphysis 
Swp 949 D13  Humerus Indet. Humerus diaphysis 
Swp 950 D13  Humerus Indet. Humerus diaphysis 
Swp 951 ?  Humerus Indet. Humerus diaphysis 
Swp 952 D13  Humerus Indet. Humerus diaphysis 
Swp 953 D13  Humerus Indet. Humerus diaphysis 
Swp 954 D13  Humerus Indet. Humerus diaphysis 
Swp 955 D13  Humerus Indet. Humerus diaphysis 
Swp 956 D13  Humerus Indet. Humerus diaphysis 
Swp 957 D13  Humerus Indet. Humerus diaphysis 
Swp 958 D13  Humerus Indet. Humerus proximal 
Swp 959 D13  Humerus Indet. Humerus proximal 
Swp 960 D13  Humerus Left Humerus proximal 
Swp 961 D13  Humerus Indet. Humerus proximal 
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Swp 962 D13  Humerus Left Humerus proximal 
Swp 963 D13  Humerus Indet. Humerus proximal 
Swp 964 D13  Humerus Indet. Humerus proximal 
Swp 965 D18  Humerus Indet. Humerus proximal 
Swp 966 D13  Humerus Indet. Humerus proximal 
Swp 967 D13  Humerus Indet. Humerus proximal 
Swp 968 D15  Fibula Left Fibula 
Swp 969 D14  Pelvis Indet. (piece) 
Swp 970 D14  Pelvis Indet. Os coxa (piece) 
Swp 971 D14  Radius Indet. radius diaphysis 
Swp 972 D14  Radius Indet. radius proximal 
Swp 973 D14  Radius Indet. radius diaphysis 
Swp 974 D13  Vertebra 

Indet. 
 vertebra 

Swp 975 D13  Vertebra 
Indet. 

 vertebra 

Swp 976 D13  Vertebra 
Indet. 

 vertebra 

Swp 977 D13  Vertebra 
Indet. 

 vertebra 

Swp 978 D13  Vertebra 
Indet. 

 vertebra 

Swp 979 D10  Radius Indet. radius proximal 
Swp 980 D10  Radius Indet. radius diaphysis 
Swp 981 D10  Radius Indet. radius diaphysis 
Swp 982 D10  Humerus Indet. Humerus? Proximal; contra catalog 
Swp 983 D10  Ulna Indet. ulna proximal 
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Swp 984 D15  Tibia Indet. tibia proximal 
Swp 985 D15  Tibia Indet. tibia proximal 
Swp 986 D15  Pelvis Indet. Os coxa fragment 
Swp 987 D15  Humerus Left Humerus distal 
Swp 988 D15  Humerus Indet. Humerus diaphysis 
Swp 989 D15  Humerus Indet. Humerus diaphysis 
Swp 990 D15  Humerus Indet. Humerus distal 
Swp 991 D15  Humerus Indet. Humerus diaphysis 
Swp 992 D15  Humerus Indet. Humerus diaphysis 
Swp 993 D14  Humerus Indet. Humerus proximal 
Swp 994 D14  Humerus Indet. Humerus diaphysis 
Swp 995 D14  Humerus Left Humerus distal diaphysis 
Swp 996 ?  Humerus Indet. Humerus diaphysis 
Swp 997 D14  Femur Indet. Femur distal (contra catalog)  
Swp 998 D14  Humerus Indet. Humerus diaphysis 
Swp 999 D14  Humerus Indet. Humerus diaphysis 
Swp 1000 D14  Humerus Indet. Humerus diaphysis 
Swp 1001 D14  Femur Indet. Femur diaphysis 
Swp 1002 D14  Femur Indet. Femur proximal 
Swp 1003 D14  Femur Indet. Femur diaphysis 
Swp 1004 D14  Femur Indet. Femur diaphysis 
Swp 1005 D14  Femur Indet. Femur proximal 
Swp 1006 D14  Femur Indet. Femur proximal 
Swp 1007 D14  Femur Indet. Femur proximal 
Swp 1008 D14  Femur Right Femur proximal 
Swp 1009 D14  Femur Left Femur proximal 
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Swp 1010 D14  Femur Indet. Femur diaphysis 
Swp 1011 D14  Femur Left Femur proximal 
Swp 1014 D11  Tibia Indet. Tibia distal 
Swp 1015 D3  Tibia Left Tibia distal 
Swp 1016 D8  Humerus Right Humerus distal 
Swp 1050 D12  metatarsal Indet. Metatarsal fragment (4) 
Swp 1104 T/46 - 9'10"-10'10"  Ulna Left Ulna proximal 
Swp 1105 S/48 - 13'6"-14'5"  Ulna Indet. Ulna diaphysis 
Swp 1107 Dd/48 - 10'6"-11'5"  Femur Indet. Femur proximal 
Swp 1109 U/44 - 10'10"-11'10"  Humerus Right Humerus distal 
Swp 1110 Aa/48 - 4'1"-5'1"  Ulna Left Ulna proximal 
Swp 1111 P/60 - 16'4"-16'6"  Humerus Left Humerus distal 
Swp 1112 O/61 - 15'8"-16'8"  Ulna Right Ulna proximal 
Swp 1113 M/61 - 12'8"-13'8"  Tibia Left Tibia distal 
Swp 1114 D17  Femur Left Femur proximal 
Swp 1115 D17  Femur Indet. Femur proximal 
Swp 1116 D17  Femur Indet. Femur proximal 
Swp 1117 D17  Femur Indet. Femur proximal 
Swp 1118 D17  Femur Indet. Femur proximal 
Swp 1119 Q/59 - 14'0"-15'0"  Humerus Left Humerus distal 
Swp 1120 R/56 - 10'9"-11'9"  Tibia Indet. Tibia proximal 
Swp 1125 O/45 - 13'3"-13'11"  Radius Indet. Radius proximal 
Swp 1126 Aa/44 - 6'2"-7'10"  Femur Left Femur proximal 
Swp 1127 Aa/44 - 6'2"-7'10"  Femur Indet. Femur proximal (diaphysis) 
Swp 1128 V/49 - 13'10"-14'10"  Tibia Left Tibia distal 
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Swp 1137 U/57 - 10'5"-11'5"  Humerus Left Humerus distal 
Swp 1138 T/57 - 11'1"-12'1"  Talus Left Astragalus (contra catalog) 
Swp 1139 T/45 - 6'0"-7'0"  Radius Indet. Radius proximal 
Swp 1140 W/46 - 3'11"-4'11"  Humerus Right Humerus distal 
Swp 1141 W/46 - 3'11"-4'11"  Humerus Right Humerus distal 
Swp 1142 U/48 - 7'6"-8'6"  Clavicle Left Clavicle 
Swp 1143 U/48 - 7'6"-8'6"  Metatarsal Indet. Metatarsal 
Swp 1144 U/48 - 7'6"-8'6"  Metatarsal Indet. Metatarsal 
Swp 1145 U/48 - 7'6"-8'6"  Metatarsal Indet. Metatarsal 
Swp 1146 U/49 - 7'6"-8'6"  Talus Indet. Astragalus 
Swp 1147 U/49 - 7'6"-8'6"  Calcaneus Indet. Calcaneus 
Swp 1148 Q/46 - 8'8"-9'8"  Ulna Right Ulna proximal 
Swp 1149 P/45 - 10'6"11'6"  Tibia Right Tibia distal 
Swp 1150 P/46 - 10'2"-11'2"  Femur Indet. Femur proximal 
Swp 1151 P/46 - 10'2"-11'2"  Metatarsal Indet. Metatarsal 
Swp 1152 P/45 - 13'4"-14'4"  Femur Right Femur right 
Swp 1153 P/45 - 13'4" - 14'4"  Femur Indet. Femur diaphysis 
Swp 1154 U/58 - 11'0"-12'0"  Femur Left Femur proximal 
Swp 1155 R/46-6'2"-7'2"  Ulna Indet. Ulna proximal 
Swp 1156 T/49 - 8'8"-9'8"  Ulna Left Ulna proximal 
Swp 1157 T/47 - 8'4"-9'4"  Calcaneus Left Calcaneus 
Swp 1158 S/48 - 9'8"-10'8"  Phalanx Indet. Phalanx 
Swp 1159 S/48 - 9'8"-10'8"  Metatarsal Indet. Metatarsal 
Swp 1160 S/48 - 9'8"-10'8"  Phalanx Indet. Phalanx 
Swp 1161 T/47 - 9'4"-10'4"  Calcaneus Right Calcaneus 
Swp 1162 V/53 - 10'9"-11'9"  Radius Indet. Radius proximal (very large) 
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Swp 1163 X/53 - 12'10"-13'2"  Femur Left Femur proximal 
Swp 1164 X/54 - 9'3"-10'3"  Tibia Right Tibia distal 
Swp 1165 U/52 - 11'3"-12'3"  Humerus Right Humerus distal 
Swp 1166 P/47 - 6'2"-7'2"  Ulna Right Ulna proximal 
Swp 1167 R/55 - 15'1"-16'1"  Radius Left Radius distal 
Swp 1170 X/45 - 6'10"-7'10"  Metatarsal Indet. Metatarsal (5th?) 
Swp 1171 V/47 - 5'10"-6'10"  Femur Left Femur proximal 
Swp 1172 S/46 - 5'8"-6'8"  Pelvis Left Os coxa 
Swp 1173 T/49 - 6'8"-7'8"  Humerus Indet. Humerus proximal 
Swp 1174 V/48 - 6/10"-7'10"  Tibia Right Tibia distal 
Swp 1175 U/48 - 6'6"-7'6"  Femur Indet. Femur distal 
Swp 1176 U/48 - 6'6"-7'6"  Humerus Left Humerus distal 
Swp 1177 O/62 - 15'9"-16'9"  Tibia Indet. Tibia proximal 
Swp 1196 T/59 - 13'5"-14'5"  Metatarsal Indet. Metatarsal proximal 
Swp 1197 T/63 - 13'5"-14'5"  Ulna Left Ulna distal 
Swp 1198 V/57 - 10'3"-11'0"  Radius Indet. Radius proximal 
Swp 1199 V/57 - 10'3"-11'0"  Humerus Right Humerus proximal 
Swp 1200 W/57 - 9'2"-10'2"  Ulna Left Ulna proximal 
Swp 1201 W/57 - 9'2"-10'2"  Humerus Indet. Humerus proximal 
Swp 1202 V/60 - 16'0"-17'0"  Ulna Indet. Ulna proximal 
Swp 1203 U/V/W/60 - 12'8"-14'0" Femur Left Left femur proximal 
Swp 1204 U/V/W/ 60 - 12'8"-14'0" Radius Indet. Radius proximal 
Swp 1205 U/57 - 5'2"-6'2"  Humerus Right Humerus proximal 
Swp 1206 Jj/35 - 8'6"-9'5"  Femur Indet. Femur proximal 
Swp 1207 W/56 - 9'10"-10'10"  Calcaneus Right Calcaneus 
Swp 1208 V/63 - 8'6"-9'6"  Ulna Left Ulna proximal 
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Swp 1209 T/61 - 23'1"-24'1"  Rib  Rib fragment with both facets 
Swp 1210 T/62 - 23'1"-24'1"  Phalanx Indet. Phalanx 
Swp 1211 R/65 - 14'8"-15'8"  Humerus Left Humerus distal (almost complete) 
Swp 1212 O/59 - 13'6"-14'6"  Tibia Indet. Tibia diaphysis 
Swp 1213 R/65 - 10'8"-11'8"  Ulna Right Right ulna proximal 
Swp 1214 U/50 - 10'8"-11'8"  Humerus Indet. Humerus distal 
Swp 1215 T/62 - 16'1"-17'1"  Radius Indet. Radius proximal 
Swp 1219 V/47 - 7'10"-8'10"  Radius Indet. Radius proximal 
Swp 1220 V/47 - 7'10"-8'10"  Radius Indet. Radius diaphysis 
Swp 1222 V/47 - 7'10"-8'10"  Phalanx Indet. Phalanx 
Swp 1223 V/47 -7'10"-8'10"  Phalanx Indet. Phalanx 
Swp 1225 V/47 - 7'10"-8'10"  Femur Indet. Femur proximal 
Swp 1258 O/63 - 13'0"-14'0"  Ulna Indet. Ulna proximal 
Swp 1261 W/59 - 7'6"-8'6"  Phalanx Indet. Phalanx 
Swp 1262 T/59 - 9'5"-10'5"  Humerus Left Humerus distal 
Swp 1263 Hh/38 - 8'10"-9'10"  Femur Left Femur proximal 
Swp 1264 Gg/38 - 5'8"-6'8"  Phalanx Indet. Phalanx 
Swp 1265 Ii/34 - 8'6"-9'6"  Metatarsal Indet. Metatarsal 
Swp 1266 Ii/36 - 14'4"=15'4"  Femur Indet. Femur proximal (unfused head) 
Swp 1267 V/63 - 6'9"-7'9"  Metacarpal Indet. Metacarpal 
Swp 1268 R/47 - 6'6"-7'6"  Humerus Indet. Humerus distal 
Swp 1269 R/48 - 10'2"-11'2"  Phalanx Indet. Phalanx 
Swp 1270 V/63 - 4'9"-5'9"  Metacarpal Indet. Metacarpal? 
Swp 1271 W/59 - 7'5"-8'5"  Humerus Right Humerus distal 
Swp 1272 W/59 - 8'5"-9'5"  Ulna Right Ulna proximal 
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Swp 1273 T/48 - 8'6"-9'6"  Calcaneus Left Calcaneus 
Swp 1274 T/48 - 8'6"-9'6"  Femur Indet. Femur distal 
Swp 1275 V/44 10'10"-11'10"  Humerus Indet. Humerus distal 
Swp 1276 T/60 - 12'4"-13'9"  Humerus Right Humerus proximal 
Swp 1277 T/61 - 14'7"-15'9"  Tibia Left Tibia diaphysis 
Swp 1278 V/59 - 11'0"-12'0"  Humerus Indet. Humerus proximal 
Swp 1279 V/59 - 9'0"-10'0"  Radius Indet. Radius proximal 
Swp 1280 Cc/44 - 5'4"-6'4"  Phalanx Indet. Phalanx 
Swp 1281 Q/58 - 14'6"-15'3"  Humerus Right Humerus distal 
Swp 1282 U/60 - 12'5"-13'5"  Phalanx Indet. Phalanx 
Swp 1284 U/60 - 9'5"-10'5"  Talus Left Astragalus; fits on top of Swp 1157 
Swp 1285 O/61 - 16'8"-17'8"  Ulna Left Ulna proximal 
Swp 1286 U/61 - 14'2"-15'1"  Tibia Right Tibia distal 
Swp 1287 W/58 - 14'11"-15'11"  Humerus Left Humerus distal 
Swp 1291 V/62 - 7'5"-8'5"  Ulna Right Ulna proximal 
Swp 1300 V/62 - 8'5"-9'5"  Femur Left Femur proximal 
Swp 1301 V/62 - 8'5-9'5  Femur Indet. Femur distal 
Swp 1302 T/59 - 10'7"-11'7"  Phalanx Indet. Phalanx 
Swp 1303 P/60 - 2'9"-5'6"  Metatarsal Indet. Metatarsal (?) 
Swp 1304 V/60 - 10'0"-11'0"  Metacarpal Indet. Metacarpal 
Swp 1305 T/60 - 18'2"-19'2"  Patella Indet. Patella 
Swp 1306 W/59 - 10'5"-11'5"  Radius Indet. Radius proximal 
Swp 1307 V/60 - 12'0"-13'0"  Calcaneus Left Calcaneus 
Swp 1308 V/60 - 12'0"-13'0"  Radius Indet. Radius proximal 
Swp 1339 Cc/49 - 7'6"-8'6"  Metatarsal Indet. Metatarsal 
Swp 1340 Dd/47 - 4'8"-5'8"  Metatarsal Indet. Metatarsal 
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Swp 1341 Ee/46 - 5'7"-6'7"  Phalanx Indet. Phalanx 
Swp 1342 Ee/46 - 5'7"-6'7"  Vertebra   Vertebra indet. 
Swp 1343 Ee/46 - 5'7"-6'7"  Metatarsal  Metatarsal? 
Swp 1344 Cc/42 - 4'6"-5'6"  Vertebra 

Indet. 
 Vertebra 

Swp 1350 Cc/46 - 3'7"-4'7"  Femur Indet. Femur distal (unfused) 
Swp 1351 Ee/44 - 3'5"-4'5"  Femur Indet. femur proximal (unfused) 
Swp 1352 Bb/54 - 7'2"-8'2"  Femur Right Femur proximal 
Swp 1353 Dd/49 - 12'6"-13'6"  Femur Indet. Femur proximal 
Swp 1354 Dd/49 - 12'6"-13'6"  Femur Indet. Femur diaphysis 
Swp 1355 Aa/50 - 6'9"-7'9"  Femur Indet. Femur proximal 
Swp 1356 Cc/50 - 9'4"-10'4"  Tibia Indet. Tibia proximal 
Swp 1357 Aa/50 - 5'9"-6'9"  Tibia Left Tibia distal 
Swp 1358 Dd/48 - 9'10"-10'10"  Ulna Indet. Ulna diaphysis 
Swp 1364 D20  Femur Right Femur proximal 
Swp 1365 D20  Tibia Right Tibia distal 
Swp 1367 D20  Femur Indet. Femur distal (unfused) 
Swp 1368 D20  Radius Indet. Radius proximal 
Swp 1369 D20  Ulna Indet. Ulna distal 
Swp 1374 Ee/50 - 8'10"-9'10"  Scaphoid Right Right scapula 
Swp 1375 Ee/50 - 8'10"-9'10"  Metatarsal Indet. Metatarsal 
Swp 1376 Ee/50 - 8'10"-9'10"  Humerus Indet. Humerus proximal 
Swp 1383 D20  Femur Right Right femur proximal 
Swp 1384 D20  Femur Right Right femur proximal 
Swp 1385 D20  Femur Indet. Femur proximal 
Swp 1386 D20  Humerus Indet. Humerus diaphysis 
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Swp 1387 D20  Tibia Indet. Tibia proximal fragment 
Swp 1388 D20  Humerus Indet. Humerus diaphysis? 
Swp 1390 D20  Talus Right Astragalus 
Swp 1391 D20  Calcaneus Right Calcaneus (contra catalog) 
Swp 1403 D20  Ulna Left Ulna distal almost complete 
Swp 1404 D20  Femur Indet. Femur proximal 
Swp 1405 D20  Ulna Indet. Ulna distal 
Swp 1406 D20  Humerus Right Humerus proximal 
Swp 1407 D20  Lunate Indet. Lunate or scaphoid (contra catalog) 
Swp 1408 D20  Metatarsal Indet. Metatarsal 
Swp 1410 D20  Humerus Left Humerus distal 
Swp 1411 D20  Tibia Indet. Tibia proximal 
Swp 1414 D20  Femur Indet. Femur proximal 
Swp 1416 D20  Radius Right Right radius proximal 
Swp 1417 D20  Metatarsal Indet. Metatarsal 
Swp 1418 D20  Radius Indet. Radius proximal 
Swp 1419 D20  Radius Indet. Radius diaphysis 
Swp 1420 D20  Radius Indet. Radius proximal 
Swp 1421 D20  Radius Indet. Radius proximal 
Swp 1506 D17  Radius Indet. Radius proximal 
Swp 1507 D17  Radius Indet. Radius diaphysis 
Swp 1508 D17  Humerus Indet. Humerus distal 
Swp 1509 D13  Femur Indet. Femur distal 
Swp 1510 18  Humerus Left Humerus distal; 
Swp 1511 D18  Tibia Left Tibia distal 
Swp 1512 D18  Calcaneus Left Calcaneus 
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Swp 1513 D18  Ulna Indet. Ulna proximal 
Swp 1514 D18  Femur Right Femur proximal 
Swp 1515 D18  Radius Indet. Radius proximal 
Swp 1516 D18  Metacarpal Indet. Metacarpal (1/2) 
Swp 1517 D18  Phalanx Indet. Phalanx 
Swp 1518 D18  Humerus Indet. Humerus distal 
Swp 1519 D18  Radius Indet. Radius proximal 
Swp 1520 D18  Humerus Right Humerus distal (crushed) 
Swp 1521 D18  Radius Indet. Radius proximal 
Swp 1522 D18  Radius Indet. Radius proximal 
Swp 1523 D18  Femur Indet. Femur distal 
Swp 1524 D18  Humerus Indet. Humerus distal 
Swp 1525 D18  Femur Indet. Femur proximal 
Swp 1526 D18?  Humerus Indet. Humerus distal 
Swp 1527 D18  Metacarpal Indet. Metacarpal/tarsal 
Swp 1528 D18  Metatarsal Indet. Metatarsal 
Swp 1529 D18  Humerus Indet. Humerus distal 
Swp 1530 D18  Radius Indet. Radius diaphysis 
Swp 1531 D18  Ulna Left Ulna proximal 
Swp 1532 D20  Femur Left Femur distal 
Swp 1533 D20  Femur Indet. Femur diaphysis 
Swp 1534 D20  Femur Indet. Femur distal 
Swp 1535 D20  Femur Indet. Femur distal 
Swp 1536 D20  Femur Right Femur proximal (very large) 
Swp 1537 D20  Femur Left Femur proximal 
Swp 1538 D20  Humerus Indet. Humerus proximal 
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Swp 1539 D20  Humerus Right Humerus proximal 
Swp 1540 D20  Humerus Left Humerus distal 
Swp 1541 D20  Humerus Indet. Humerus distal 
Swp 1542 D20  Humerus Right Humerus proximal 
Swp 1543 D20  Humerus Left Humerus distal 
Swp 1544 D20  Humerus Indet. Humerus proximal 
Swp 1545 D20  Tibia Indet. Tibia diaphysis 
Swp 1546 D20  Tibia Left Tibia proximal 
Swp 1547 D20  Radius Indet. Radius distal 
Swp 1548 D20?  Tibia Indet. Tibia proximal (fragment of condyle) 
Swp 1549 D20  Metatarsal Indet. Metatarsals (3) joined with tarsal bones 
Swp 1550 D20  Metatarsal Indet. Metatarsal 
Swp 1551 D20  Metatarsal Indet. Metatarsal 
Swp 1552 D20  Radius Indet. Radius proximal 
Swp 1553 D20  Radius Indet. Radius proximal 
Swp 1554 D20  Ulna Indet. Ulna (contra catalog) diaphysis 
Swp 1555 D20  Radius Indet. Radius diaphysis 
Swp 1556 D20  Radius Indet. Radius diaphysis 
Swp 1557 D20  Radius Indet. Radius diaphysis 
Swp 1560 D20  Ulna Left Ulna proximal 
Swp 1561 D20  Ulna Right Ulna proximal 
Swp 1562 D20?  Ulna Right Ulna proximal 
Swp 1563 D18  Ulna Right Ulna proximal 
Swp 1564 ?  Ulna Indet. Ulna diaphysis 
Swp 1565 D18  Ulna Indet. Ulna diaphysis 
Swp 1566 D18  Ulna Indet. Ulna diaphysis 
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Swp 1567 D18  Ulna Indet. Ulna proximal 
Swp 1568 D18  Ulna Right Ulna proximal 
Swp 1569 D18  Ulna Left Ulna proximal 
Swp 1570 D18  Ulna Right Ulna proximal 
Swp 1571 D18  Ulna Right Ulna proximal 
Swp 1572 D18  Ulna Left Ulna proximal 
Swp 1573 D18  Ulna Indet. Ulna proximal 
Swp 1574 D18  Ulna Right Ulna proximal 
Swp 1575 ?  Ulna Left Ulna proximal 
Swp 1576 D18  Ulna Right Ulna proximal 
Swp 1577 D18  Ulna Left Ulna proximal 
Swp 1578 D18  Ulna Right Ulna proximal 
Swp 1579 ?  Ulna Indet. Ulna proximal 
Swp 1580 D18  Ulna Right Ulna proximal 
Swp 1581 D20  Humerus Left Humerus distal 
Swp 1582 ?  Humerus Right Humerus distal 
Swp 1583 D20  Humerus Left Humerus distal 
Swp 1584 D20  Humerus Right Humerus distal 
Swp 1585 D20  Humerus Right Humerus distal and proximal piece of radius and ulna 

(contra catalog) 
Swp 1586 D20  Humerus Right Humerus distal 
Swp 1587 D20  Humerus Indet. Humerus distal? 
Swp 1588 D20  Humerus Indet. Humerus distal? (juvenile) 
Swp 1589 D20  Humerus Right Humerus distal 
Swp 1590 D20  Ulna Right Ulna proximal 
Swp 1591 D20  Ulna Indet. Ulna proximal 
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Swp 1592 D20  Ulna Left Ulna diaphysis 
Swp 1593 D20  Ulna Left Ulna distal 
Swp 1594 D20  Ulna Indet. Ulna proximal 
Swp 1595 D20  Ulna Left Ulna proximal diaphysis 
Swp 1596 ?  Tibia Right Tibia proximal 
Swp 1597 D20  Tibia Left Tibia proximal 
Swp 1598 D20  Tibia Indet. Tibia proximal 
Swp 1599 ?  Tibia Indet. Tibia proximal 
Swp 1600 D20  Tibia Indet. Tibia proximal 
Swp 1601 D20  Tibia Indet. Tibia distal 
Swp 1602 D20  Tibia Left Tibia distal 
Swp 1603 D20  Tibia Left Tibia distal 
Swp 1604 D18  Tibia Right Ulna proximal 
Swp 1605 D20  Femur Indet. Femur distal 
Swp 1606 D20  Femur Indet. Femur proximal (head fragment) 
Swp 1607 D20  Femur Indet. Femur distal 
Swp 1608 D20  Femur Indet. Femur distal 
Swp 1609 D20  Femur Indet. Femur distal 
Swp 1610 D20  Femur Indet. Femur distal 
Swp 1611 D20  Femur Indet. Femur proximal 
Swp 1612 D20  Femur Right Femur proximal 
Swp 1613 D20  Femur Indet. Femur proximal 
Swp 1614 D20  Femur Indet. Femur proximal 
Swp 1615 D20  Femur Indet. Femur proximal (head fragment) 
Swp 1616 D20  Femur Indet. Femur proximal 
Swp 1617 D20  Femur Indet. Femur proximal 
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Swp 1618 D20  Femur Indet. Femur distal 
Swp 1619 D20  Femur Indet. Femur diaphysis 
Swp 1620 D20  Calcaneus Indet. Calcaneus 
Swp 1621 D20  Phalanx Indet. Phalanx 
Swp 1622 D20  Phalanx Indet. Phalanx? 
Swp 1623 D20  Metatarsal Indet. Metatarsal/carpal 
Swp 1624 D20  Metatarsal Indet. Metatarsal 
Swp 1625 D20  Metatarsal Indet. Metatarsal 
Swp 1626 D20  Talus Indet. Astragalus 
Swp 1627 D20  Calcaneus Left Calcaneus 
Swp 1628 D20?  Phalanx Indet. Phalanx 
Swp 1629 ?  Metatarsal Indet. Metatarsal proximal? 
Swp 1630 D20  Pelvis Left Os coxa with acetabulum and part of iliac blade 
Swp 1631 D20  Pelvis Indet. Pelvic fragment 
Swp 1632 D20  Pelvis Indet. Pelvic fragment 
Swp 1633 D20  Pelvis Indet. Pelvic fragment 
Swp 1634 D20  Pelvis Indet. Acetabulum; pelvic fragment 
Swp 1635 D20  Pelvis Indet. Pelvic fragment 
Swp 1636 D20  Pelvis Indet. Pelvic fragment 
Swp 1637 R/56 - 10'9"-11'9"  Phalanx Indet. Phalanx 
Swp 1688 D20  Scapula Left Scapula – acromion 
Swp 1697 D20  Femur Right Femur proximal 
Swp 1698 D20  Femur Left Femur proximal 
Swp 1699 D20  Femur Left Femur proximal 
Swp 1700 D20  Femur Indet. Femur proximal 
Swp 1701 D20  Femur Indet. Femur proximal 

 

 



380

Specimen 
Number 

Provenance Date Element Side Comments 

Swp 1702 D20  Femur Indet. Femur proximal 
Swp 1703 D20  Femur Indet. Femur proximal (head) 
Swp 1704 D20  Femur Right Femur proximal 
Swp 1705 D20  Femur Indet. Femur proximal 
Swp 1706 D20  Femur Left Femur proximal 
Swp 1707 D20  Femur Indet. Femur proximal 
Swp 1708 D20  Femur Indet. Femur proximal 
Swp 1709 D20  Femur Left Femur proximal 
Swp 1710 D20  Femur Indet. Femur distal 
Swp 1711 D20  Femur Indet. Femur distal 
Swp 1712 D20  Femur Indet. Femur distal 
Swp 1713 D20  Femur Indet. Femur distal 
Swp 1714 D20  Femur Left Femur distal 
Swp 1715 D20  Femur Indet. Femur distal 
Swp 1716 D20  Femur Indet. Femur distal 
Swp 1717 D20  Femur Indet. Femur distal 
Swp 1718 D20  Femur Indet. Femur distal 
Swp 1719 D20  Femur Indet. Femur diaphysis 
Swp 1720 D20  Femur Indet. Femur diaphysis 
Swp 1721 D20  Femur Indet. Femur diaphysis 
Swp 1722 D20  Femur Indet. Femur diaphysis 
Swp 1723 D20  Femur Indet. Femur diaphysis 
Swp 1724 D20  Femur Indet. Femur diaphysis 
Swp 2349   Pelvis Right Acetabulum fragment 
Swp 2351   Pelvis Indet. Ilium fragment 
Swp 2352   Pelvis Indet. Ilium fragment 
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Swp 2356 D20 10/18/1984 Scapula Indet. Scapula fragment with glenoid fossa 
Swp 2357   Ulna Indet. Ulna diaphysis 
Swp 2828 Member 2 

Excavations 
 Humerus Indet.  

Swp 2829 Member 2 
Excavations 

 Femur Left  

Swp 2830 Member 2 
Excavations 

 Femur Left Femur distal 

Swp 2831 Member 2 
Excavations 

 Femur Indet.  

Swp 2832 Member 2 
Excavations 

 Tibia Right Tibia proximal 

Swp 2833 Member 2 
Excavations 

 Tibia Indet. Tibia proximal 

Swp 2834 Member 2 
Excavations 

 Ulna Left Ulna proximal  

Swp 2835 Member 2 
Excavations 

 Humerus   

Swp 2836 Member 2 
Excavations 

 Pelvis Right  

Swp 2837 Member 2 
Excavations 

 Vertebra   Atlas 

Swp 2838 Member 2 
Excavations 

 Tibia Indet. Encased in breccia 

Swp 2839 Member 2 
Excavations 

 Pelvis Right  

 

 



382

Specimen 
Number 

Provenance Date Element Side Comments 

Swp 2840 Member 2 
Excavations 

 Pelvis   

Swp 2841 Member 2 
Excavations 

 Pelvis Indet.  

Swp 2842 Member 2 
Excavations 

 Femur Right Femur proximal 

Swp 2843 Member 2 
Excavations 

 Femur  Femur proximal  

Swp 2844 Member 2 
Excavations 

 Tibia Left Tibia distal 

Swp 2845 Member 2 
Excavations 

 Pelvis Right  

Swp 2846 Member 2 
Excavations 

 Femur Indet.  

Swp 2847 Member 2 
Excavations 

 Femur Indet.  

Swp 2852 Member 2 
Excavations 

 Phalanx   

Swp 2853 Member 2 
Excavations 

 Talus Left  

Swp 2870 Member 2 
Excavations 

 Calcaneus Left Calcaneus  

Swp 2871 Member 2 
Excavations 

 Talus Left  

Swp 2874 Member 2 
Excavations 

 Femur Indet. Femur distal 
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Swp 2876 Member 2 
Excavations 

 Pelvis Indet. Acetabulum  

Swp 2880 Member 2 
Excavations 

 Pelvis Left Os Coxa 

Swp 2881 Member 2 
Excavations 

 Humerus Indet.  

Swp 2884 Member 2 
Excavations 

 Tibia Right Tibia distal  

Swp 2885 Member 2 
Excavations 

 Humerus Left Humerus distal 

Swp 2886 Member 2 
Excavations 

 Tibia Right Tibia distal  

Swp 2888 Member 2 
Excavations 

 Humerus Left Humerus proximal 

Swp 2889 Member 2 
Excavations 

 Calcaneus Left  

Swp 2890 Member 2 
Excavations 

 Humerus  Humerus distal 

Swp 2891 Member 2 
Excavations 

 Phalanx Indet.  

Swp 2892 Member 2 
Excavations 

 Radius Indet. Radius proximal 

Swp 2895 Member 2 
Excavations 

 Humerus Left Humerus proximal 

Swp 2897 Member 2 
Excavations 

 Femur Indet. Humerus proximal? 
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Swp 2900 Member 2 
Excavations 

 Humerus Right Humerus proximal  

Swp 2905 Member 2 
Excavations 

 Phalanx Indet.  

Swp 2907 Member 2 
Excavations 

 Palate Right Partial cranium with palate, thoracic vertebra also 
commingled with cranium 

Swp 2913 Member 2 
Excavations 

 Sacrum  Sacrum lacking everything caudal to S3 

Swp 2917 Member 2 
Excavations 

 Tibia Indet.  

Swp 2923 Member 2 
Excavations 

 Metatarsal Indet.  

Swp 2927 Member 2 
Excavations 

 Vertebra 
Indet. 

  

Swp 2928 Member 2 
Excavations 

 Rib   
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Specimen 
Number 

Provenance Taxon Element Side Comments 

Graveyard Type Site Papio Maxilla Both Partial palate of a papionin.  M2-M3 present bilaterally, looks like toothrows 
would have been parallel, but not much of either side remaining.  May possibly 
be very large M1-M2 (large). 

St 405b Type Site  Tooth Right M1 (crown) 

St 476 Type Site  Mandible Indet. Partial mandible with teeth, but needs prep.  Not readily identifiable.  A small 
cranium (cercopithecoid?) is present on the opposite side of breccia block, not 
necessarily the same individual. 

St 1089 Type Site  Maxilla Indet. Maxilla with a molar fragment? 
St 2095 Type Site  Mandible Left Mandibular fragment with two molars; siding based upon appearance of 

lingual side of teeth.  No measurements taken; specimen still encased in 
breccia. 

St 2103 Type Site  Mandible Left Edentulous mandibular corpus with P3-M3 roots; specimen also preserves an 
impression of ascending ramus.  Partial cranium also present.  Can visualize 
right side (snout, temporal and parietal region).  Specimen is cf. Pp. jonesi, but 
could be a small Pp. broomi. 

St 2113 Type Site  Maxilla Indet. Jaw fragment (maxilla?) with impression of teeth. 
St 2119 Type Site Pp. broomi Maxilla Both Maxillary fragment (horse-shoe shaped) with deep relief.  Specimen is an old 

female based upon tooth wear and estimate of upper canine size.  On right 
side, a fairly well developed, but not deep maxillary fossa can be visualized.  
Most teeth cannot be measured accurately because of missing enamel.   

St 2168 Type Site  Tooth Left M3 with fractured/missing hypoconulid. 

St 2277 Type Site  Tooth Indet. Molar (highly fragmented) 
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St 2317 Type Site  Tooth Indet. Molar fragment; sectioned in buccal-lingual direction; encased in breccia and 
needs preparation. 

Sts ? Type Site  Mandible Right Mandibular fragment with P4-M2.  Only lengths of M1-M2 can be measured, as 
they are fractured on the lingual side. 

Sts 125 Type Site  Cranium Indet. Partial braincase.  Specimen is encased in breccia, and only endocranial surface 
can be visualized.  Specimen appears to be cranial vault bones.  However, is in 
very bad condition; needs preparation. 

Sts 126 Type Site  Tooth Indet. Isolated tooth fragment. 

Sts 204 Type Site  Tooth Indet. Fragments of two teeth; fractured crowns of two molars? Specimen appears to 
be the inferior view of the molars looking directly into the pulp cavity. 

Sts 250 Type Site Pp. broomi Maxilla Both Maxillary fragment (snout) with P3-M3 bilaterally.  Specimen has maxillary 
ridges similar to Pp. broomi with a maxillary fossa, most noticeable on the left 
side.  Taxonomic identification tentative as breccia covers most surfaces; 
specimen is also worn heavily. 

Sts 251 Type Site P. izodi Maxilla Both Posterior portion of relatively complete snout and a portion of the braincase.  
Specimen missing anterior portion of muzzle.  Specimen does not possess 
much of a supraorbital torus.  Complete zygomatic on the right side.  
Possesses an anteorbital drop like P. izodi.   

Sts 252 Type Site C. williamsi Maxilla Right Maxillary fragment with basicranium.  Features present: M2-M3; root of 
zygomatic (left), zygomatic arch (posterior) present (right), but distorted and 
fractured.  Specimen possesses a slight nuchal line and a complete foramen 
magnum with occipital condyles.  Partial pterygoid plate present on right.  A 
portion of the braincase is filled with breccia; M2 and M3 complete and 
measureable.  
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Sts 253 Type Site Pp. broomi Maxilla Both Maxillary fragment with C1-M2, left P3-M1.  Catalog notes that specimen is 
large; however, looks to be a Pp. broomi.  M3 unerupted.  Muzzle fragmented in 
the areas which would have been diagnostic.  C1 appears to have been large 
(i.e. male), but not fully erupted yet.  C1 tip is fractured.  Right C1 appears to 
lean buccalward.  Enamel missing on buccal right M2 and mesio-buccal cusp 
of M3 (right).  Muzzle appears to be horse-shoe shaped with dental Pp. broomi 
proportions.  Sts 359 is a Pp. broomi mandible and Sts 253 articulates well with 
it. 

Sts 254a Type Site P. izodi Cranium Both Cranium which is most similar to P. izodi from Member 2.  Right side is 
complete.  Left side is represented by the palate and inferior orbit, but not 
much else.  Most of the dentition is in terrible shape.  Left side measures of 
P3-M1 can be taken.  

Sts 254b Type Site P. izodi Tooth Indet. C1 (tip chipped) 

Sts 255 Type Site Pp. broomi Mandible Left Mandibular fragment with P3-M2 (buccal cusps).   

Sts 256 Type Site  Mandible Left Mandibular fragment with M2-M3.  Specimen preserves the condyle, but 
coronoid process and sigmoid notch are fragmented.  Ascending ramus is 
complete.  Mandibular corpus appears short with a slight mandibular fossa, 
just anterior and inferior to the specimen numbers. 

Sts 257 Type Site Parapapio Mandible Both Most of right and left mandibular corpus.  Specimen has mixed dentition.  
Very small in size.  Left dm2 fractured; incisors present but fractured and not 
measureable; canine and others measureable. 

Sts 258 Type Site  Mandible Both Mandibular fragment with left M1-M3 and right P3-P4.  Mandible fragmented, 
but looks like inferior portion reaches about mid P4.  No evidence of a 
mandibular fossa. 
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Sts 259 Type Site Pp. broomi Maxilla Left Maxillary fragment with C1-M3.  Maxillary fossa with slight maxillary ridge.  
Morphology of zygomatic indeterminate.  Teeth are heavily worn with no 
information for incisors.  Cf. Pp. broomi.   

Sts 260 Type Site Pp. broomi Maxilla Both Maxillary fragment with left maxillary I2, C1 (root), M1, M2, M3 (distal loph 
fractured) and right C1 (large), P3, P4, M1 (mesial loph).  Cf. Pp. broomi.  Left 
exhibits maxillary ridge similar to Pp. broomi with small maxillary fossa.  
However, difficult to judge with confidence because of fractures.  Muzzle has 
distorted and displaced sides.   

Sts 261 Type Site  Mandible Both Fragments of both mandibular corpi with right M2 (lingual cusp) and M3.  
Most of mandible made up of plaster; both sides possess condyles.  Right side 
has partial coronoid process. 

Sts 262 Type Site P. izodi Cranium Both Complete cranium with left P4, M2-M3 and right M2-M3.  Specimen has been 
designated as a type specimen.  Basicranium filled with breccia.  Specimen 
possesses diagnostic anteorbital drop.  On toothrow, most alveoli are filled 
with breccia.  On left, only P4, M2 and M3 present.  On right side, root of P4, 
M2 (missing buccal enamel) and complete M3. Specimen has maxillary fossa 
and perpendicular zygomatics with well-developed, but small supraorbital tori.  

Sts 263 Type Site P. izodi Maxilla Right Maxillary fragment with C1-M3 (unerupted); Specimen has been identified as 
Pp. whitei and P. robinsoni in the past; However, specimen has Pp. broomi shaped 
maxillary fossa.  Four infraorbital foramina were observed.   
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Sts 264 Type Site Pp. broomi Maxilla Left Maxillary fragment with C1-M2; specimen preserves six infraorbital foramina.  
Has a Parapapio type zygomatic with small maxillary fossa.  M3 completely 
fractured off at cervix, M2 missing disto-lingual loph, M1 missing mesio-buccal 
cusps. 

Sts 265 Type Site Papio Maxilla Right Maxillary fragment with M2 and M3.  Zygomatic appears to be very large; 
palatal surface not preserved.  Additionally, mesio-lingual cusp of M1 missing.  
Teeth are quite large.  Specimen has been identified as P. ingens, previously.   

Sts 266 Type Site P. izodi Maxilla Left Maxillary fragment with P3-M3.  Specimen appears to have a light maxillary 
fossa indicative of Pp. broomi, but difficult to tell.  Palate is horseshoe shaped. 

Sts 267 Type Site P. izodi Maxilla Left Maxillary fragment with P3-M3; faint indications that a maxillary fossa is 
present.  P4 lingual enamel is missing. 

Sts 268 Type Site P. izodi Mandible Left Mandibular corpus with P4 (erupting), M1, M2 and M3 (erupting).  Inferior 
mandible fractured, but preserves a partial ascending ramus. 

Sts 270 Type Site Parapapio Mandible Right Mandibular ramus with P3-M3.  Toothrow is nearly complete, but M3 is not 
fully erupted.  Buccal side of mandible is in very poor condition.  Appears to 
be a male based upon P3 size.  Specimen has a partial ascending ramus, but 
preserves no processes. 

Sts 271 Type Site  Mandible Left Mandibular fragment with M2-M3.  Preserves portions of mandibular corpus 
and ascending ramus. 

Sts 272 Type Site  Maxilla  Maxilla in poor condition.  Dentition is not measureable.  Specimen does 
appear to have possessed a large canine.  Dentition is cracked and expanded 
on all surfaces. 
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Sts 273 Type Site Pp. broomi Maxilla Right Maxilla with a maxillary fossa indicative of Pp. broomi.  Catalog states male, but 
no diagnostic features are present which can be used to determine sex.  
Specimen preserves a horse-shoe shaped palate with broadened molars.  
Heavily worn P4 preserved.  M1 missing the mesio-lingual cusp and portions of 
disto-lingual.  No measurements possible.  However, M2 and M3 can be 
measured for measures not affected by wear. 

Sts 274 Type Site P. izodi Maxilla Left Maxillary fragment with infraorbital region.  Specimen preserves the P3-M2.  
Three infraorbital foramina present.  Specimen has forward facing zygomatics 
with slight indentation beneath orbit.  Lingual cusps of P3-P4 missing. 

Sts 275 Type Site  Mandible Left Mandibular fragment with M1-M2.  Mesial, buccal and lingual enamel of M1 
missing; however, M2 is complete and can be measured. 

Sts 276 Type Site  Mandible Right Mandibular fragment with P4-M2.  Specimen is heavily worn.  Inferior 
mandible reaches mesial P4. 

Sts 277 Type Site P. izodi Maxilla Right Maxillary fragment with P3-M2.  M3 is in crypt.  Specimen is in fairly good 
condition.  Slight indentation on maxilla appearing as a fossa, but not enough 
of the regions is preserved to be diagnostic.   

Sts 278 Type Site  Mandible Left Mandibular fragment with M1 and M3.  Inferior margin appears to be slightly 
turned in medially.   

Sts 279 Type Site C. williamsi Mandible Left Mandibular fragment with M1-M3; specimen is fractured just inferior to teeth.  
So, very little morphology is present on mandible.  M1 is heavily fragmented, 
but can visualize v-shaped buccal clefts.  M2 and M3 are measureable, but the 
M3 hypoconulid is fractured. 

Sts 280 Type Site P. izodi Mandible  Mandibular fragment with P3-M3.  Specimen is small in size; looks almost Pp. 
jonesi.  Disto-buccal cusp of M2 missing.  Complete buccal side of M3 is 
missing and/or covered with plaster/glue. 
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Sts 281 Type Site Parapapio Mandible Both Mandibular fragment with dm2 and M1 (erupting) bilaterally.  No 
measurements except length of left M1 possible because of fracture or breccia. 

Sts 282 Type Site  Mandible Right Mandibular fragment with M1-M2; Delson (1981) and Eisenhart (1973) state 
that this is not a Cercopithecoides, but S. Leigh states that it is.  Specimen appears 
to have high cusps with v-shaped buccal clefts.  Also, specimen is more heavily 
worn on buccal side more than lingual.  Fragment of prominentia lateralis also 
appears to be present.  Specimen appears to have a small mandibular fossa. 

Sts 283 Type Site  Mandible Both Anterior portion of a mandible. Left C1 (erupting), P3-P4 preserved.  Right C1 

(erupting) and P3 preserved.  Only, left P3 and P4 (breadth only) are 
measureable; remaining dentition is too damaged. 

Sts 284 Type Site  Maxilla Right Maxillary fragment with P3-P4.  Specimen is small in size and is missing 
anterior teeth.  Anterior alveoli are present.  Specimen possesses a lightly built 
maxillary fossa. 

Sts 285 Type Site  Mandible Left Mandibular fragment with M3.  Specimen has a partial ascending ramus, but no 
processes are preserved.   

Sts 286 Type Site  Mandible Left Mandibular fragment with M3.  Specimen is missing the hypoconulid 
(fractured).  No information on the status of the mandibular on fossae. Cf. Pp. 
broomi.   

Sts 287 Type Site  Maxilla Both Maxillary fragment with right P3-M2; Left tooth fragments only.  Right buccal 
side missing on preserved teeth.  Only lengths can be taken. 

Sts 288 Type Site C. williamsi Mandible Left Mandibular fragment with M2 and M3.  M2 missing buccal side, but length can 
be measured.  Molars appear to possess v-shaped buccal clefts with high cusps 
and buccal wear. 

Sts 289 Type Site  Mandible Right Mandibular fragment with M1 and mesio-buccal cusp of M2; no other 
information determinable.  
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Sts 290 Type Site C. williamsi Mandible Left Mandibular fragment with dm2, M1 and M2 (unerupted); juvenile. 

Sts 291 Type Site Parapapio Maxilla Right Maxillary fragment still suspended in breccia; very good looking tooth (i.e. not 
worn).  All measurements possible. 

Sts 292 Type Site  Maxilla Left M3 (root embedded in breccia). 

Sts 293 Type Site Parapapio Mandible Right Mandibular fragment.  Most of mandible fractured and missing except for 
portions surrounding tooth roots.  Matrix and glue cover the buccal and 
lingual side of the dentition, respectively.  The mesio-lingual cusp of M1 
enamel is fractured away.  So, no mesial loph measurements possible.  
Dentition is also heavily worn.  Teeth are Pp. jonesi in size and shape; old adult. 

Sts 294 Type Site Parapapio Maxilla Right Maxillary fragment with dc1, dm1, dm2 and M1.  Lateral margins of nasal 
aperture preserved, but specimen is missing anterior dentition.  Palate appears 
to be relatively deep; no evidence of a maxillary fossa. 

Sts 295 Type Site C. williamsi Mandible  Mandibular fragment with part of a tooth and alveoli; no evidence of a 
maxillary fossa.  Difficult to determine the shape/direction of the zygomatic.  
Teeth are heavily worn; very old specimen.  Most of dentition is fracture.  
However, specimen is unmistakably C. williamsi.  Specimen possesses v-shaped 
buccal clefts.  Only , M3 can be measured.  Specimen appears to be very small 
in size possibly a ?female but the premolars are only roots.  So, tentative sex 
assignment. 

Sts 296 Type Site Pp. broomi Mandible Left Mandibular fragment of very old adult.  P3 form suggests male; heavily worn 
specimen.  Only measurements of P3-P4 possible.  M1 is fractured distally.  
Specimen appears to possess a mandibular fossa; fairly well developed. 

Sts 297 Type Site  Maxilla Both Maxillary fragment with left M1-M2 and right P3-P4.  Left side lingual enamel of 
P4 is preserved, as well.  Very small palate which is filled with breccia. 
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Sts 298 Type Site  Mandible Right Mandibular fragment with P4-M3.  Only, M1 near complete.  M3 preserved as 
buccal enamel only.  M2 buccal cusps only.  P4 only distal portion of tooth. 

Sts 299 Type Site  Mandible Both Anterior portion of mandible with left M1-M2 and right P3, M1.  Specimen is 
missing most of the inferior mandible. 

Sts 300 Type Site C. williamsi Mandible Both Mandibular fragment with right C1, P3, M1, M2 and left M1.  Specimen is a 
juvenile.  C1’s are erupting; only tips can be visualized, but looks to be quite 
large.  P3 on right side not fully erupted.  Only M1 (left) and M2 (right) can be 
measured.  M1 on right is missing most of mesial loph, most especially the 
mesio-lingual cusp.  Prominentia lateralis visible on left side.  Corpus of 
mandible with small portion of ascending ramus preserved, but both sides are 
missing gonion (fractured). 

Sts 301 Type Site Pp. jonesi Maxilla Left Maxillary fragment with C1-M2.  Only, P3-M1 are measureable.  M2 is preserved 
as the mesial loph only.  C1 is fragmented and appears to be not fully erupted. 

Sts 302 Type Site  Mandible Right Mandibular fragment with M2 (partial) and M3.  Difficult to visualize how 
previous analyses got a species designation for this fragmented specimen.   

Sts 303 Type Site P. izodi Maxilla Left Mandibular fragment with M1-M3.  Only preserves the distal loph of M1.  
Dentition is in poor condition.  Measurements are estimates only. 

Sts 304 Type Site Parapapio Mandible Left Mandibular fragment with mixed dentition.  dm2, M1 and M2 (erupting, but not 
in occlusion).  Mandibular corpus fragment which is very small in size.  No 
evidence of a mandibular fossa; some measurements are possible.  

Sts 306 Type Site Pp. jonesi Mandible Left Mandibular fragment.  Very small female?; teeth are suspended in plaster and 
glue. 

Sts 307 Type Site  Mandible Right Mandibular fragment with P3-P4.  Specimen is covered in breccia, but teeth are 
measureable.  Mental foramen observable just below the P4.  Specimen has a 
small sectorial P3.   
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Sts 308 Type Site  Maxilla Left M3.  Specimen looks papionin.  Shallow palate; can visualize roots of other 
teeth.  Young adult, worn very little. 

Sts 309 Type Site  Mandible Right Mandibular fragment with P4-M3; heavily worn, and essentially teeth only; no 
enamel on m1 or buccal side p4 

Sts 310 Type Site  Mandible Left Mandibular corpus with ascending ramus.  Specimen preserves dm1 and dm2.  
Can visualize tip of C1 erupting, but immeasurable.  Also mesio-lingual cusp 
broken on dm1.  So, no mesio-buccal measurement taken.  Length was 
estimated. 

Sts 312 Type Site  Mandible Left Mandibular fragment with M1 (partial), M2 and M3.  M1 preserved as only a 
distal loph fragment.  M2 is fairly complete, and M3 missing disto-buccal cusp. 

Sts 313 Type Site  Mandible Left Mandibular fragment with P3-M2.  M1 crown fragmented, and M2 missing 
lingual side.  Specimen appears to have mental foramen just below P4. 

Sts 314 Type Site  Mandible Left Mandibular fragment with P4 and M2.  Shallow mandibular fossa.  Enamel is 
chipped on lingual side of both teeth.  So, breadths were estimated. 

Sts 315 Type Site Parapapio Maxilla Left Maxillary fragment with mixed dentition.  dm1, dm2 and M1 erupting, but not 
in occlusion (about 50% erupted).  Left side of maxilla can be visualized in 
lateral view, but most of specimen is encased in breccia.  Very small in size.  

Sts 316 Type Site Parapapio Mandible Left Mandibular corpus with M1 and M2.  M2 only 25% erupted and immeasurable; 
M1 distal loph fractured.   

Sts 317 Type Site  Mandible Left Mandibular fragment with C1-M1; C1 heavily worn.  Teeth have been placed 
into plaster. 

Sts 318 Type Site Parapapio Maxilla Right Maxillary fragment with M1-M2 (fully erupted), but M3 is still in crypt.  Partial 
zygomatic is preserved, but unfortunately breccia and preservative material 
hinder much of the anatomical observations. 
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Sts 319 Type Site Parapapio Maxilla Both Maxillary fragment with mixed dentition.  Left dm1, dm2 and right dm2 and 
unerupted M1.  Deep palate (comparatively speaking). 

Sts 320 Type Site Parapapio Mandible Left Mandibular fragment with M1 (erupted) and M2 (in crypt).  Specimen shows 
gnawing on lingual surface; however, it is difficult to tell much else with 
preservative on the specimen.  

Sts 322 Type Site P. izodi Maxilla Left Maxillary fragment with left P4(partial)-M3.  Three to four infraorbital 
foramina.  Maxillary fossa below the orbit.  Nasal aperture present, but bones 
around it covered with glue. 

Sts 323 Type Site Pp. broomi Mandible Both Mandibular fragment with left I1, I2, P3-M1 and right I1, I2, P3, P4.  Specimen 
labeled as Pp. whitei (noted on actual specimen).  Maxillary fossa relatively small 
on left side; right covered with glue.  Posterior foramen visible.  Anterior 
surface covered with glue and not visible.  Inferior symphysis ends at about 
level of the P4. 

Sts 324 Type Site  Maxilla Both Maxillary fragment with mixed dentition.  Very nice palate and snout.  
Preserves dm1-dm2 and M1 (bilaterally). Both M1's are almost fully erupted, but 
are not in occlusion yet. 

Sts 325 Type Site P. izodi Maxilla Right Maxillary fragment with infraorbital region.  M2 and M3 preserved.  Three to 
four infraorbital foramina (foramina filled with breccia). Specimen displays 
forward facing zygomatics with slight depression beneath orbital region.  M2-
M3 complete, and M3 appears Lophocebus-like. 

Sts 326 Type Site  Mandible Left Mandibular fragment with M2-M3.  Superior portion of mandible near 
ascending ramus preserved.  Anterior portion of coronoid process preserved; 
however, M2 is fractured mesio-buccally. 

Sts 327 Type Site  Mandible Right Mandibular fragment with M2-M3.  Mandible is highly fragmented and only on 
roots remains. 
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Sts 328 Type Site  Mandible Left Mandibular fragment with M2 (partial) and M3 (erupting).  Only very distal 
enamel of M2 preserved.  M3 may not be reliably measureable because not fully 
erupted.  Mandibular corpus preserved as only superior portion with a partial 
ascending ramus.   

Sts 329 Type Site Pp. jonesi Mandible Right Mandibular fragment with P3-M3; small sectorial P3.  Measurements are only 
estimates. 

Sts 330 Type Site P. izodi Maxilla Right Maxillary fragment with P4-M3.  Specimen appears to be a Pp. broomi, although 
it was placed in the Pp. jonesi box.  Specimen has a nicely developed maxillary 
fossa.  Teeth also appear to have Pp. broomi proportions.   

Sts 331 Type Site  Mandible Both Mandibular fragment with right C1-M3 and left C1-M2.  Most teeth are 
measureable.  Appears to be a very small individual. 

Sts 332 Type Site  Cranium Both Basicranium and posterior palate with left P4-M3 and right M2-M3.  Complete 
foramen magnum, right side temporal with auditory meatus, root of zygomatic 
and posterior 1/3 to ½ of the zygomatic.  Specimen exhibits a slight temporal 
line. 

Sts 333 Type Site Pp. jonesi Cranium Left Cranium with frontal, orbit and maxilla with C1 (erupting), M1, M2-M3 
erupting.  M3 still in crypt.  Specimen may have maxillary fossa, but fracture 
makes identification difficult.   

Sts 334 Type Site  Mandible Both Mandibular fragment with left M1-M2 and right P4-M1.  Anterior surface of 
mandible fleeting; inferior surface reaches about mesial P4.  Specimen is 
missing the anterior dentition.  M1 left disto-lingual cusp is fragmented; right 
side of specimen is more complete. 
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Sts 335 Type Site P. izodi Mandible Both Mandibular fragment with left P4-M3 and right P3-M3.  Mandible is distorted.  
M3's are moved medially toward each other; left side not measureable.  All left 
teeth are missing the buccal halves (sheared off).  Right side measureable but 
worn heavily.  Specimen is missing anterior portion of mandible and is held 
together with plaster. 

Sts 336 Type Site  Maxilla Both Maxillary fragment with right P3-M3 and left P4, M2.  Specimen labeled as Pp. 
whitei.  Only, teeth actually present are the P4 and mesial loph of M1, others 
missing, but can visualize alveoli.  Specimen is more likely a Pp. broomi.  

Sts 337 Type Site  Mandible Both Mandibular fragment with right C1-M2 and left I2-M1.  Mandible is fractured 
and distorted.  Right C1 is completely out of line with remaining dentition.  
Very old individual; heavily worn. 

Sts 338 Type Site  Mandible Both Mandibular fragment with right P3-M3, but on left side only lingual enamel of 
M3 can be visualize.  Other teeth are fractured and/or covered with plaster.  
M2 (right) missing disto-lingual cusp.  Mandible is missing inferior portion and 
portion anterior to P3 (right).  Two halves held together with plaster. 

Sts 339 Type Site  Mandible Right Mandibular fragment with C1-M3; heavily damaged.  Only, M2 is measureable. 

Sts 340 Type Site Pp. jonesi Mandible Both Mandibular fragment with right I1-I2, dc1, dm1-dm2, M1 and left I1-I2, 
(unerupted) C1.   

Sts 341 Type Site Parapapio Mandible Right Mandibular fragment.  M3 appears abnormal because postmortem fracture has 
shifted the mesial and distal lophs buccally.  Length measurement not taken on 
M2, but all other measures possible.  No M3 measurements. 
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Sts 342 Type Site P. izodi Mandible Right Mandibular fragment with C1-M3.  Most teeth are damaged and immeasurable.  
Only tooth which can be accurately measured is M3. 

Sts 343 Type Site Pp. broomi Maxilla Right Maxillary fragment with partially erupted M3.  M2 is missing but alveolus is 
preserved.  Specimen appears to have a maxillary fossa and horse-shoe shaped 
palate indicative of Pp. broomi.  Canine alveolus suggests the specimen would 
have possessed a large C1.   

Sts 344 Type Site C. williamsi Mandible Left Mandibular fragment with M1-M3 with coronoid and condyle processes and 
sigmoid notch.  No symphysis.  Specimen possesses a prominentia lateralis 
with a mandibular corpus that is short and broad.  M1 preserved (root only).  
Buccal side is worn more.  Specimen has v-shaped buccal clefts.  Gonion 
present and shows slight lipping. 

Sts 345 Type Site Parapapio Palate Both Maxillary fragment with left di1-dm2 and right dm1-dm2.   

Sts 346 Type Site  Mandible Left Mandibular fragment with a partial M2 and M3.  Mesial loph of M2 and 
hypoconulid M3 enamel missing.  Specimen preserves a portion of the 
ascending ramus and superior portion of the mandibular corpus.   

Sts 347 Type Site C. williamsi Maxilla Right Maxillary fragment with C1-M1 (roots only), M2 (partial crown) and M3 
(complete).  Root of zygomatic appears to be C. williamsi in form.  C1 is 
immeasurable but looks male in size.  Only m3 can be measured, but is heavily 
worn. 

Sts 348 Type Site Pp. jonesi Mandible Left Mandibular fragment with C1-M1.  C1 and P3 are crowns; remaining dentition is 
roots only.  Slight mandibular fossa present.  
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Sts 349 Type Site Parapapio Mandible Left Mandibular fragment with C1 (unerupted), dm1-dm2, M1 and M2 (unerupted).  
Most of mandibular corpus preserved, but missing much of anterior portion 
with the incisors.  Inferior portion of the ascending ramus is preserved.  dm1 is 
fragmented leaving only enamel on the buccal side.  The M1 is the only tooth 
that can be measured. 

Sts 350 Type Site C. williamsi Maxilla Both Maxillary fragment with right C1, P3-P4, M1; C1 canine is large (i.e. male).  
Palate appears to be rectangular shaped, but no anterior teeth are present 
except right C1.  Alveoli in incisor region filled with breccia.  Molar surface 
covered with breccia.  P3-P4 slightly worn; left P3 root only. 

Sts 351 Type Site  Mandible Left Mandibular fragment with left P3-M3 and right C1.  Specimen is large in size.  
Some measurements possible; however, C1canine fragmented though; looks 
definitely male.  No evidence of a mandibular fossa.  Mandible curves buccally 
inferiorly.  Papio-sized C1.    

Sts 352 Type Site P. izodi Mandible Left Mandibular fragment with P3-M3.  Specimen exhibits a shallow mandibular 
fossa.  Sts 343 and Sts 352 may be same individual.  Note, M3 is hidden in 
lateral view by the ascending ramus.  Bone in region of ascending ramus has 
been chipped away post-recovery.   

Sts 353 Type Site C. williamsi Mandible Left Mandibular fragment with P3-M3; except M1 (missing).  Bucco-distal cusp of 
M2 is slightly fractured.  Inferior portion of mandibular symphysis ends near 
distal P4.  Cannot determine state of mandibular fossa. 
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Sts 354 Type Site  Maxilla Both Maxillary fragment with right P4-M3 and left P3-P4, M2-M3.  Plaster covers 
most sides of palate.  Nasal bones can only be visualized superiorly.  Only 
tooth lengths can be reliably measured.  Buccal edge on all but right M2 and 
unerupted M3's is fragmented. 

Sts 355 Type Site Pp. jonesi Mandible Both Mandibular fragment with right I1-M3 and left I1-M1.  Fleeting inferior margin 
at about the mesial P4 - distal P3.  Left M1 is missing lingual enamel.  Right M3 
only mesio-lingual fragment. 

Sts 356 Type Site  Mandible Right Mandibular fragment with P3-M.  Because of fragmentation, P4 is only 
measureable tooth. 

Sts 357 Type Site C. williamsi Maxilla Both Maxillary fragment with left dm1-dm2, M1, M2-M3 (unerupted) and right M1, 
M2 (unerupted).  Palate is distorted; as a result, difficult to determine exact 
shape.  Three infraorbital foramina (left) are present.  Nasal aperture fractured 
and missing anterior dentition.  Specimen possesses forward facing 
zygomatics, as visualize on left.  

Sts 358 Type Site Pp. broomi Mandible Both Mandibular fragment.  Eisenhart designated as P. robinsoni.  Specimen appears 
to have come from later levels.  Specimen is large in size.  Very few dental 
measurements can be taken because, as dentition is heavily worn and/or 
fractured.  Definite male, as based upon sectorial P3. 

Sts 359 Type Site  Mandible Both Mandibular fragment with P3-M3 (bilaterally).  Right side of mandible is more 
complete than left.  Left side is missing crowns for M1-M2.  Very old 
individual, heavily worn.  Specimen possesses parallel tooth rows.  Mandibular 
corpus is fragmented; difficult to assess the presence of fossae.  Left side 
around P4 indicates possible small fossa.  P3-M3 lengths can be estimated. 

Sts 360 Type Site  Mandible Left Mandibular fragment in poor condition.  Left contains only tooth fragments 
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Sts 360a Type Site  Mandible Right Mandibular fragment with M3.  Specimen possesses a coronoid process, but 
not condyle.  Only bony fragment remaining is portion surrounding M3. 

Sts 361 Type Site C. williamsi Cranium Left Cranium.  Left temporal and left basicranium.  Auditory meatus, zygomatic 
process and small nuchal line are preserved.  On basicranium, right occipital 
condyle and heavily fractured pterygoid plates can be visualized. 

Sts 362 Type Site  Mandible Both Mandibular fragment with fragmentary left toothrow and right M1-M3.  On left 
side, most teeth are only represented by the lingual enamel; on right, buccal 
enamel missing on M2.  Heavily worn on both sides.  Mandibular corpus and 
inferior portion of ascending ramus.  Buccal surfaces of mandible are not 
present on either side.  Plaster with glue.  Lengths only measured on left side; 
most other measures taken on right. 

Sts 363 Type Site Pp. broomi Mandible Both Mandibular fragment with left P3-M3 and right C1-M3.  Short mandible and 
inferior portion fleeting until the level of M1.  Only C1 and P4 on right and P3-
P4 on left are measurable.  Gonion turns in medially. Anterior and posterior 
foramina are visible. 

Sts 364 Type Site Parapapio Cranium Both Cranium with muzzle and a partial braincase.  Specimen preserves right dm1-
dm2, M1 and left dm1-dm2 and M1.  Only right M1 measureable.  Right side 
dentition is fractured; left side is obstructed by breccia. 
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Sts 365 Type Site Papio Mandible Both Mandibular fragment with partial dentition.  Very large specimen previously 
labeled as P. ingens.  On right side, P3 sectorial present and left P3-M2.  Teeth 
are heavily worn and buccal cusps on M2 are missing.  M1 is also missing disto-
buccal cusp. Specimen has a large well-developed maxillary fossa visible on 
right side.  Anteriorly, the mandible appears to have well-developed lines 
moving inferio-laterally from incisor row; foramen is also visible on both sides 
of mandible (anterior-posterior).  Alveoli are present for the canines and 
incisors.  C1 would have been large.  Specimen may possibly with go with 
maxillary fragment Sts 265; same general size. 

Sts 366 Type Site C. williamsi Mandible Both Mandibular fragment with right P3-M3 and left P4-M3.  Short symphyseal 
region.  Anterior surface is fractured; cannot determine extent of mandibular 
fossae.  Specimen possesses a short and broad ramus.  Prominentia lateralis on 
right side (left fractured).  Toothrows are distorted because of fracture.  No 
incisors or canines preserved.  Sectorial P3 (male) and P4 (right) which leans 
distally.  Specimen possesses v-shaped buccal clefts; however, feature is not at 
first obvious due to wear.  Dentition worn more heavily on buccal side more 
than lingual. 

Sts 367 Type Site Pp. jonesi Maxilla Both Maxillary fragment with M1-M3 (bilaterally).  Specimen possesses maxillary 
ridges with Pp. broomi-sized maxillary fossa.  Zygomatic (right) appears to flare.  
Only lingual cusps on right M1-M2.  Length can be measured.  M3 is complete 
on right; left side M1 is only root, M2 only lingual cusp and M3 is complete.  M3 

is typical Lophocebus-like morphology.   
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Sts 368a Type Site Pp. jonesi Maxilla Both Maxillary fragment with right I2-P4 and left I1-M1 and roots of M2-M3.  Three to 
four infraorbital foramina preserved.  Specimen is missing left I1-I2, right I1 
(both alveoli are present) and right C1 (fractured).  Buccal cusps of right P4 are 
missing.  Left side, M1 is missing disto-buccal cusp.  Specimen possesses a 
relatively deep palate with incisive foramen. 

Sts 369b Type Site Pp. jonesi Mandible Both Mandibular fragment with left and right corpi.  Inferior mandible terminates at 
the P3 level.  On right side, I1-P4; on left, C1-M1.  Very small C1 and P3. 

Sts 370a Type Site P. izodi Mandible Both Mandibular fragment with left I1-M3 (unerupted).  Right side has only buccal 
cusps of M2. Pp. broomi? 

Sts 370b Type Site P. izodi Maxilla Left Maxillary fragment with C1-M3 (unerupted).  Specimen exhibits a maxillary 
fossa with a forward-facing zygomatic.  Appears that the C1 is not fully 
erupted; M3 has also not fully erupted.   

Sts 370c Type Site P. izodi Cranium Both Basicranial fragment; foramen magnum and condyles preserved.  Right side 
preserves the petrosal portion of the temporal. 

Sts 370d Type Site P. izodi Cranium Left Cranial fragment preserving most of greater wing of sphenoid on the left side.  
Foramen rotundum also preserved.  

Sts 370e Type Site P. izodi Cranium  ?Cranial fragment; looks like part of an ethmoid but difficult to determine. 

Sts 371 Type Site  Mandible Both Mandibular fragment with left P3-M3 and right M1 (lingual fragment).  
Specimen is badly fragmented.  M3 is blocked from lateral view by the 
ascending ramus; very poor condition. 

Sts 372 Type Site  Cranium  (b) petrosal portion of temporal, (c) left petrosal, (d) sphenoidal  fragment and 
(e) parietal fragment. 
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Sts 372a Type Site  Maxilla Both Maxillary fragment with both toothrows.  Various portions of cranium, also 
preserved.  Specimen preserves the zygomatic.  Evidence of shallow maxillary 
fossa.  C1 is very small, M2  fractured and M3 is missing (fractured at roots).  
Moderately deep palate.  Specimen does not possess a forward facing 
zygomatic.  More fleeting like Parapapio.  Glue is present on infraorbital 
surface, and difficult to determine the number of infraorbital foramina (1-3?). 

Sts 373a Type Site Parapapio Mandible Both Mandibular fragment which occludes with Sts 373b.  I1 erupting (bilaterally); 
additionally teeth preserved. 

Sts 373b Type Site Parapapio Maxilla Both Maxillary fragment with di1-dc1 (bilaterally); left side additionally preserves 
dm1-dm2, M1 (erupting).  Occludes with Sts 373a.  Specimen preserves a partial 
inferior orbit and nearly complete nasal aperture. 

Sts 374 Type Site P. izodi Mandible Left Mandibular fragment with ascending ramus, M2-M3. 

Sts 374a Type Site Parapapio Endocast Both Near complete endocast.  Specimen preserves temporal and frontal lobes; 
however, it is missing the occipital lobes and midbrain.  Specimen is in fair 
condition. 

Sts 374b Type Site Parapapio Mandible Left Mandibular fragment with ascending ramus, M2-M3.  Very small specimen; 
could be Pp. jonesi.  M1 is missing mesio-lingual enamel. 

Sts 375a Type Site Parapapio Maxilla Right Maxillary fragment of an old adult (heavily worn dentition); Teeth are worn 
flat and very small in size.  Specimen appears to be a female? Buccal side of M2 
is missing so no measurements were taken. 

Sts 375b Type Site Parapapio Tooth Right Heavily worn with a papionin lingual surface. 

Sts 375c Type Site Parapapio Tooth Right Tooth of an old adult; goes with Sts 375a-c, e 
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Sts 376 Type Site Parapapio Cranium Both Much of a flattened cranium which preserves bilaterally dm1-dm2 and M1 
(unerupted).  Occlusal surfaces are distorted and turned lingually so that the 
lingual side rests on the palate.  The cranial bones have collapsed into the 
braincase.  Only, measurements of the left dm1 and dm2 left can be taken; 
others inaccessible.   

Sts 377a Type Site  Tooth  Isolated canine; complete with root and crown. 

Sts 377b Type Site  Tooth  Fragmented premolar. 

Sts 378 a Type Site  Maxilla Both Maxillary fragment with left C1-M3 and right C1 (badly damaged). 

Sts 378b Type Site  Maxilla Right I1 (worn) 

Sts 378c Type Site  Tooth Indet. Isolated Ix (heavily worn). 

Sts 378d  Type Site  Tooth Indet. Isolated incisor; same specimen number belongs to a femoral fragment. 

Sts 379a Type Site  Maxilla Right Maxillary fragment with C1 (erupting)-M2.  M2  fractured and is preserved as 
only a root.  Specimen has a well developed maxillary fossa. 

Sts 379b Type Site  Mandible Right Mandibular fragment with P3-M2.  P3 is sectorial; specimen might be a Pp. 
jonesi.   

Sts 380a Type Site  Maxilla Left Maxillary fragment with M2-M3.  Specimen exhibits a shallow maxillary fossa at 
the root of the zygomatic.  M3 is missing majority of lingual ½ and the distal-
buccal cusp is missing; in those regions only enamel remains. 

Sts 380b Type Site  Maxilla Right Maxillary fragment with M2-M3.  M2 is fractured on buccal side. 

Sts 380c Type Site  Maxilla Left Maxillary fragment with I1; Specimen is heavily worn. 

Sts 381 Type Site Pp. jonesi Tooth  (b) canine, (f) I2, (g) Ix , (h) Ix 
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Sts 381c Type Site  Tooth Right? C1 with root; has been assigned to P. jonesi, but difficult to determine.  Glue 
adhering to tooth surfaces makes it difficult to determine where cervix is; no 
measurements taken. 

Sts 381d Type Site  Tooth Left C1

Sts 381e Type Site  Tooth Right I1

Sts 382a Type Site  Mandible Right Mandibular fragment with M3; no determination can be made concerning the 
extent of the fossa.  Disto-buccal cusp of M2 present.  Portions of the inferior 
ascending ramus and gonion present. 

Sts 383a Type Site Pp. broomi Mandible Right Mandibular fragment with M2-M3.  Lingual side of M2 missing; M3 fairly 
complete.  Difficult to visualize visualize much morphology.  Bone surface 
appears exfoliated. 

Sts 383b Type Site Pp. broomi Maxilla Right Maxillary fragment with C1-M3 (C1 and M3 erupting).  Specimen is distorted in 
infraorbital region; difficult to determine the presence if a fossa is present.  
Specimen is exfoliated. 

Sts 384 Type Site  Mandible Right Mandibular corpus fragment with cd1, P3-P4 (erupting) and M1. 

Sts 385a Type Site Pp. broomi Maxilla Left Maxillary fragment with P3-M3.  Specimen is a partial palate; no anatomical 
information on fossa or zygomatic.  Specimen preserves the palatine foramen 
(slit-like).  Proportions do look Pp. broomi with a horse-shoe shaped palate.   

Sts 386 Type Site  Tooth Left P4 (crown only) 

Sts 386a Type Site  Mandible Left Mandibular fragment with P3, M1 and buccal cusps of M3.   
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Sts 387 Type Site Parapapio Mandible Right Specimen includes both (a) right maxillary piece P4-M3 and (b) right mandible 
piece:  On both pieces, teeth are sheered nearly in ½ and covered with 
supportive material.  Only measurement possible is length of M3 (estimated).  
Specimen possesses a horse-shoe shaped palate reminiscent of Pp. broomi 
possessing only the buccal side of P3-M1, M2 (¾ present buccally) and M3 
(80% buccal).  Mandibular dentition, M2-M3 are less than 50% buccal present. 

Sts 388a Type Site Pp. broomi Maxilla Right Maxillary fragment with M2-M3.  Specimen has zygomatic root which are 
forward facing.  M1 is present only as a root cross-section.  Palatine foramen is 
present and appears slit like. Superior to M1 roots is a slight appearance of a 
maxillary fossa. 

Sts 388b Type Site Pp. broomi Maxilla Left Maxillary specimen with M3 probably goes with Sts 388a.  Specimen looks 
Lophocebus-like (so does 388a). 

Sts 389a Type Site Papio Mandible Left Mandibular fragment with left I1-P3; I1-M2.  Specimen is a large mandible with 
a large mandibular fossa.  On left side, the mental foramina (one large and two 
very small) can be visualized.  A strong ridge can be observed from antero-
superior mandible and fades inferio-laterally.  Postero-inferior mandible 
reaches back to about mid-distal P3.  Teeth are heavily worn, but some 
measurements can reliably be taken.  Teeth preserved, left P3 (broken at top of 
cusp), bilateral C1's (fractured at tip); right I2 (fractured crown), M1 and M2 
(roots). 

Sts 389b Type Site Papio Maxilla Right Specimen goes with 389a (mandibular fragment).  Alveoli present on I2, C1, P3 
and P4 (crown) and M1 (crown).  Disto-buccal cusp of M1 missing.  Palate 
appears to be relatively deep.  Difficult to judge status of the maxillary fossa 
because of maxillary fracture.   
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Sts 390a Type Site Parapapio Mandible Both Mandibular fragment missing most of anterior dentition.  C1 appears to be a 
Pp. broomi female.  Mandible has corpus and ascending rami.  Specimen is 
missing most mandibular processes.  No evidence of a mandibular fossa and 
inferior margin of anterior mandible ends about mid-P3. Note, partial condyle 
on left side. 

Sts 390b Type Site Parapapio Mandible Left C1.  Specimen goes with Sts 390a.  Very small canine; complete tooth and root.

Sts 391a Type Site  Mandible Right M2 (crown); large, but not as large as the P. ingens material. 

Sts 391b Type Site  Mandible Left M2 (crown) 

Sts 391c Type Site  Maxilla Left M1 (crown) 

Sts 391d Type Site  Mandible Left P4 (crown) 

Sts 391e Type Site  Maxilla Right P4 (crown) 

Sts 391f Type Site  Maxilla Right C1 (enamel fragment only); no measurements taken. 

Sts 391g Type Site  Mandible Right P3 (crown).  No measurements. 

Sts 391h Type Site  Maxilla Right I1 (labial fragment only) 

Sts 391i Type Site  Maxilla Left I1 (crown).  Large papionin.  Root fractured.  Most other measurements 
possible. 

Sts 391j Type Site  Maxilla Right  I2 (labial enamel only) 

Sts 391k Type Site  Mandible Right C1 (fractured) 

Sts 391l Type Site  Mandible Left I2 (labial enamel fragment) 
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Sts 392 Type Site  Cranium Both Cranium with partial braincase and muzzle.  Specimen preserves right M1-M3.  
Specimen is heavily fragmented and distorted.  Cranial bones/features 
preserved are the right temporal (with root of zygomatic, auditory meatus, 
superior lateral orbit and frontal showing a strong temporal line.  Parietals 
transposed on top of frontal on right side; very little of the left side present.  
Some evidence of a light nuchal line.  M1 is missing mesio-lingual loph.  
Remaining dentition can be measured. 

Sts 393 Type Site Parapapio Cranium Both Fairly complete cranium which is laterally flattened.  Right complete orbit and 
muzzle (damaged) with C-M3 are present.  Dentition is heavily worn.  Also 
preserved are right frontal, temporal and partial parietal and the left side 
muzzle and supraorbital.  Anterior teeth (a few) are present, but probably 
immeasurable. 
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Sts 394a Type Site C. williamsi Cranium Left Partial cranium.  Left side, not very complete, but preserves a partial muzzle 
and the supero-medial orbit.  Teeth on left are sheared and not measureable.  
Also on the left, frontal (complete) and temporal; although the temporal is 
missing the zygomatic arch.  Cannot visualize the auditory meatus.  A nuchal 
line is preserved on the left side, fairly well developed.  Palate is horse-shoe 
shaped with both pterygoid processes.  Right side, muzzle relatively complete.  
Specimen exhibits a small maxillary fossa.  Zygomatics are forward facing.  
Three infraorbital foramina.  Specimen exhibits a short nasal; however, some 
morphology obscured by plaster.  Maxilla slopes down steeply from nasal 
margin.  Occlusal plane appears to be only slight convex.  Supraorbital tori are 
well developed with ophryonic groove.  Only anterior portion of temporal on 
right side, remainder missing.  Basicranially, foramen magnum with condyles 
and sphenoid preserved.  Temporal line is a prominent ridge; most of the 
enamel on the specimen has been fractured. 

Sts 394b Type Site C. williamsi Mandible Both Mandible with full dentition.  Specimen goes with 394a, c.  Right side, all teeth 
are present, but incisor enamel is fractured.  Specimen has an ascending ramus, 
but does not preserve gonion or the processes.  Right side exhibits a 
prominentia lateralis.  Left side fractured in this area.  C1 is small in size; 
probably female.  Ramus is broad and short.  Right side appears to be 
distorted inward superiorly probably because of postmortem distortion.  Left 
side, only buccal side of mandible preserved until about P3; lingual side 
preserved posterior-M3. 

Sts 395a Type Site Parapapio Cranium Both Much of a crushed cranium.  M3's (unerupted).  Specimen is heavily distorted 
and damaged.  No measurements; goes with 395b, c. 

Sts 395b Type Site Parapapio Tooth Indet. Canine, no measurements or siding. 
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Sts 395c Type Site Parapapio Mandible Left Mandibular fragment with M3 (erupting).  No measurements. 

Sts 396a Type Site P. izodi Cranium Right Cranium with partial muzzle.  Specimen preserves M3, complete orbit (right), 
temporal line; however, too much glue/preservative has been applied to the 
specimen.  Well-developed maxillary fossa on right side.  Zygomatic, most of 
temporal, frontal and parietal are preserved.  Occipital is missing, but replaced 
with endocast.  On left side only supraorbital region is preserved. 

Sts 397 Type Site Pp. broomi Cranium Both Near complete cranium with M1-M3 (bilaterally).  Missing cranium posterior to 
parietals.  Foramen magnum is present.  Basicranium is filled with breccia.  
Posterior palate is preserved.  Specimen appears to be a Pp. broomi  with 
diagnostic zygomatics and lightly developed maxillary fossa.  Lophocebus-like 
type M3's. 

Sts 398a Type Site P. izodi Maxilla Left Maxillary fragment with P3-M3.  Specimen preserves a small piece of the 
zygomatic root, horse-shoe shaped palate.  No information on the state of the 
maxillary fossa.  Specimen is fragmented and heavily worn.  Not a young adult, 
as catalog states. 

Sts 398b Type Site P. izodi Cranium Left Cranium with left auditory region of temporal.  Specimen preserves the 
auditory meatus, post-glenoid process and root of zygomatic. 

Sts 398c Type Site P. izodi Tooth Right M2 (crown).  Enamel is chipped; no measurements taken. 

Sts 399a Type Site Parapapio Mandible Right dm1-dm2 with M1 in crypt.  dm1 (fragmented) only distal-buccal cusp present.  
dm2 can be measured and length of M1 can be estimated. 

Sts 399b Type Site Parapapio Tooth Indet. di? 

Sts 400 Type Site  Endocast  Partial endocast with very small cranial fragment encased in breccia. 

Sts 400a Type Site  Tooth Left P4 (crown) 
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Sts 400b Type Site  Tooth Left I2 (fragmented crown) 

Sts 400c Type Site  Tooth Left I2 (highly fragmented); no root and no measurements. 

Sts 401a Type Site Parapapio Tooth Left Young adult; not heavily worn.   

Sts 401b Type Site Parapapio Tooth Left P4 with both roots; slightly worn. 

Sts 402a Type Site  Tooth Left M3 (crown) 

Sts 402b Type Site  Tooth Indet. I1? Fragmented root 

Sts 403a Type Site  Mandible Right Mandibular fragment with dm2 and P3 (erupting). 

Sts 403b Type Site  Tooth Indet. P3 fragment in poor condition.  
Sts 403c Type Site  Tooth Right P4 (moderately worn) 

Sts 404a Type Site  Mandible Right Mandibular fragment with M2 (partial) and M3.  Species designation ot 
possible, although previous analyses assign to species.   

Sts 404b Type Site  Tooth Right P4 (fractured) 

Sts 405 Type Site  Cranium left? Fragmentary neurocranium.  Not readily identifiable.   

Sts 405a Type Site  Tooth Left M1 goes with Sts 405b.   

Sts 405c Type Site  Tooth Right I1 (fragmented crown); no measurements. 

Sts 406 Type Site  Cranium Indet. Cranium.  Specimen appears to exhibit the parietal suture? Largely 
indiscernible fragment. 

Sts 406a Type Site  Tooth Right M1-M2.  No maxilla preserved. 

Sts 406b Type Site  Tooth Right M2 (missing mesio-lingual cusp) 

Sts 406c Type Site  Tooth Right M3 (crown and partial root) 
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Sts 407 Type Site  Mandible Left Mandibular fragment with broken teeth and impression of mandible on right 
side. 

Sts 407a Type Site  Mandible Right M1-M2.  M1 is only the lingual side, remainder fractured and heavily worn.  M2 

partially complete, but only superior most portion of the crown.  So, only 
length can be measured accurately. 

Sts 407b Type Site  Tooth Left P4 (crown) 

Sts 407c Type Site  Tooth Indet. Isolated molar fragment, partial crown only. 

Sts 407d Type Site  Tooth Right P4 with partial roots; enamel chipped and fragmented. 

Sts 407e Type Site  Tooth Left P3 (heavily fractured); no measurements taken. 

Sts 408a Type Site Parapapio Tooth Right Female; very small in size.  Unknown species. 

Sts 408b Type Site Parapapio Tooth Left P4; roots not fully formed. 

Sts 409 Type Site  Endocast Both Almost complete endocast; missing complete frontal lobe on left side.  Retains 
a portion of the frontal lobe on right.  Specimen preserves both temporal 
lobes; transverse sinus can be visualize in the posterior portion of the brain. 

Sts 409 Type Site  Mandible Left Mandibular fragment with P3-M3.  Inferior margin of mandible is inward 
flexed.  Teeth heavily worn.  P4 missing distal portion.   

Sts 410a Type Site P. izodi Tooth Right Maxillary fragment with M2-M3.  Lingual enamel of M1 present, but very little 
other detail can be observed.  Breadths and lengths of M2-M3 can be taken; 
remaining measures unreliable.  

Sts 410b Type Site P. izodi Tooth Right M3; Specimen also has small enamel fragment of disto-lingual cusp of M2.  
Small portion of the mandible on the lingual side preserved.   
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Sts 411a Type Site P. izodi Mandible Right Mandibular fragment with P4-M2; slight depression of a fossa present.  
Evidence of a crypt for M3, but specimen is not present and/or fractured in 
area. 

Sts 411b Type Site P. izodi Mandible Left Mandibular fragment with M1, M3 (erupting).  Specimen goes with Sts 411a; 
which has some C. williamsi features.  Small fragment of mandible; ascending 
ramus appears short. 

Sts 412 Type Site Parapapio Maxilla Right Maxillary fragment which is fractured and distorted.  Difficult to determine 
dentition with confidence.  Only, one tooth is clearly recognizable, the M2.  A 
partial mesio-lingual of M3 and the P4 (heavily worn) can be visualized. 

Sts 413 Type Site Parapapio Mandible Both Mandibular fragment.  On left side, a few molar roots can be visualized and a 
fragment of P4 enamel.  Specimen needs preparation, as mandible projects into 
breccia and most of it is surface is covered by breccia. 

Sts 413a Type Site Parapapio Mandible Left Mandibular fragment of immature adult with M1, empty alveolus for M2 and 
M3 in crypt.  Measurements taken of M1. 

Sts 413b Type Site Parapapio Mandible Right Mandibular fragment with dm1-dm2 and M1.  dm1 (worn), but can be measured 
accurately. 

Sts 414a Type Site P. izodi Mandible Left Mandibular fragment with I1-M3; C1 is fractured, most others complete, but in 
poor condition.  Glue/preservative is present on the lingual side of the I’s.  
Specimen also preserves the right I1 and a shallow maxillary fossa with a 
sectorial premolar. 

Sts 414b Type Site P. izodi Maxilla Left Maxillary fragment with P3-M3.  Fractured C1 also present, but in very poor 
condition.  Teeth measureable but slightly worn. Very little maxilla remaining, 
mostly plaster. 
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Sts 415a Type Site  Maxilla Both Maxillary fragment with left I2-C1, P4 and right C1; all are heavily worn. 

Sts 416 Type Site  Maxilla Indet. Maxillary fragment with broken teeth and bone/tooth impressions.  Specimen 
not very diagnostic, or helpful.  Specimen is encased in breccia.  Difficult to 
assess side.  Can visualize of fragments of P3-P4, impressions of M1-M2 (root 
and tooth) and fragment of M3. 

Sts 416a Type Site P. izodi Mandible Both Mandibular fragment with left M1-M3 and right M2-M3.  Mandible is thick and 
distorted medially on both sides.  Anterior portion is made of plaster.  Only, 
left M2-M3 and right M2 are measureable. 

Sts 417a Type Site  Tooth Right Isolated M3 (crown) 

Sts 417b Type Site  Tooth Right P3 (crown) 

Sts 418a Type Site  Tooth Right C1

Sts 418b Type Site  Tooth Right I1

Sts 418c Type Site  Tooth Indet. I1

Sts 419a Type Site  Tooth Right M1 s 

Sts 419b Type Site  Tooth Left I1 (crown) 

Sts 420a Type Site  Maxilla Right Maxillary fragment with M1 and mesial loph of M2. 

Sts 421 Type Site  Mandible Left Mandibular fragment.  Sex unknown; catalog suggests male.  Young adult 
based upon tooth wear.  Specimen is very small.  Mandible is mostly 
reconstructed material with very little of original mandible present. 

Sts 421 Type Site Pp. jonesi Cranium Left Cranial fragment; not readily identifiable, bus has partial endocast.  Needs 
preparation and to be removed from breccia. 



 

  

417

Specimen 
Number 

Provenance Taxon Element Side Comments 

Sts 422 Type Site  Tooth Indet. Tooth fragments with possible cranial fragments.  Needs preparation; 
specimen is in block of breccia. 

Sts 422 Type Site  Maxilla Right M1-M2 (enamel fragmented) 

Sts 423 Type Site  Mandible Indet. Mandibular fragment with impression of M3; side uncertain.  Specimen does 
preserve most of the condyle, but unfortunately, condyle is encased in breccia; 
specimen needs preparation. 

Sts 423 Type Site  Mandible Left Mandibular fragment with M2-M3.  Mainly, buccal side of specimen present, 
other side either fractured (M2) or covered with plaster (M3).  Only, length 
measurements taken, but specimen looks Pp. jonesi in size and proportion. 

Sts 424 Type Site  Cranium Indet. Neurocranial fragment.  Specimen appears to be right frontal and parietal, or 
some portion of those.  Assessment based upon what looks to be the coronal 
suture between the two bones.   

Sts 424 Type Site  Tooth Left C1, P3-P4; no teeth.  Only, roots remaining in plaster. 

Sts 425 Type Site  Mandible Right Mandibular fragment with M3 (unerupted), cuspy in appearance.  Papionin in 
form.  Specimen not reliably measureable; measurements are estimates, 
because breccia surrounds most tooth surfaces. 

Sts 426 Type Site  Mandible Both Mandibular fragment, mainly anterior portion.  Specimen preserves the left P3 
and right P3-P4, M1.  Specimen possesses small P3's.  Only, enamel on buccal 
and mesial sides of M1 remains.  Exhibits Parapapio proportions. 
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Sts 427 Type Site Parapapio Mandible Right Mandibular fragment with heavily worn teeth.  Specimen preserves a partial 
mandible with fragmentary roots of M1 and M3.  Appears to have had a 
mandibular fossa, but because of break, unable to tell to what extent the fossa 
was developed.  Specimen appears to be covered with lacquer-like substance; 
unable to assess weathering. 

Sts 427 Type Site  Mandible Both Impression of right and left mandible fragments.  M2-M3 impression visible on 
left side; on right side, M3 lingual cusps fragmented and disto-lingual fragment 
of M2.  Specimen appears to have high cusps like C. williamsi, and is 
approximately the same size. 

Sts 428 Type Site  Cranium Both Much of calvaria; looking at endocranial side.  Specimen is still encased in 
breccia. 

Sts 428 Type Site  Maxilla Right Maxillary fragment with M1-M2.  M1 is distorted, arranged obliquely to M2. 

Sts 429 Type Site  Maxilla Right Maxillary fragment with mixed dentition.  Specimen preserves dm1, dm2 and 
M1.  Lateral surface of nasal aperture present, but anterior dentition is missing.  
Mesio-buccal cusp of dm1 missing. 

Sts 430 Type Site Parapapio Mandible Right Mandibular fragment missing processes.  M1-M3 are present.  M1's buccal 
cusps are fractured; breadth measurements not possible.  Teeth are from a 
very old adult and are heavily worn. 

Sts 430 Type Site Parapapio Cranium Both Cranium.  Specimen appears to be a partial cranium fractured slightly superior 
to palate.  Tooth roots can be visualize on right side.  Left partial orbit 
(inferior surface) and some basicranial bones on left side (temporal).  
Specimen is still encased in breccia and needs preparation.  
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Sts 431 Type Site Parapapio Maxilla Left Maxillary fragment covered with breccia.  Only, teeth are visible.  Left M1 with 
an M2 in the crypt. 

Sts 432 Type Site Pp. broomi Maxilla Right Maxillary fragment with crowns that have been sheared off at P3-M2.  Only, M3 
is present.  Can visualize the roots of all from the occlusal view.  Horse-shoe 
shaped palate. 

Sts 433 Type Site Parapapio Maxilla Right Maxillary fragment with dc1, dm1-dm2.  dm1 (worn heavily) 

Sts 434 Type Site  Cranium Indet. Neurocranial fragment.  Specimen appears to be a fragment of the ?occipital 
region. 

Sts 434 Type Site  Mandible Right Mandibular fragment with M2 and M3.  M2 missing disto-lingual cusp. 

Sts 435 Type Site C. williamsi Maxilla Right Maxillary fragment with dm1-dm2, C1 and P4 in crypt.  Note in box, stating that 
Delson in 1981 suggested that Sts 290 and Sts 435 may be the same individual.  
Heavily worn specimen.  Measurements are estimates. 

Sts 436 Type Site Parapapio Mandible Left Mandibular fragment of very small individual.  Specimen has fractured teeth; 
di1, di2, dc1 and dm1 present and measureable. 

Sts 436  Type Site Parapapio Mandible Left Mandibular fragment.  Specimen preserves a portion of the mandibular corpus 
and broken teeth.  Contains the roots of the M3  Fragment is from anterior 
M3 to gonion; including a small segment of the ascending ramus; another 
specimen is numbered Sts 436. 

Sts 437 Type Site  Mandible Left M3; only mandible is the alveolus around the tooth itself. 

Sts 438 Type Site  Tooth Right M3.  Mesio-lingual cusp fragmented.  So, mesio-buccal measurement must be 
estimated. 
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Sts 439 Type Site Parapapio Tooth Right Two teeth with very little alveolar bone.  dm2 fractured on mesio-lingual side. 

Sts 440 Type Site Parapapio Mandible Left Mandibular fragment with heavily worn dentition.  Very old adult which 
appears to be male based upon the presence of a highly sectorial P3.  Lingual 
side of the mandible is missing; mandible very incomplete. 

Sts 441 Type Site  Tooth Indet. Impression of a large male canine; extant Papio-sized.  However, specimen is 
only a portion of the canine impression. 

Sts 441 Type Site  Maxilla Left Maxillary fragment with P3-M1.  M1 (heavily worn) and fractured, no 
measurements reliable.  P4 also fragmented on buccal side; only p3 can be 
measured. 

Sts 442 Type Site Parapapio Mandible Left Mandibular fragment with dm2.  Only about ½ of the depth of the mandibular 
corpus (i.e. superior-inferior) is preserved.  A portion of the ascending ramus 
is present but also fractured away. 

Sts 442 Type Site  Endocast Both Partial posterior-midfrontal endocast; juvenile? Specimen appears to preserve 
the sagittal sinus.  Right side appears to be distorted medially and covered with 
breccia.  Left side, no temporal present. 

Sts 443 Type Site  Mandible Right Mandibular fragment with M3. 

Sts 444 Type Site Parapapio Mandible Right Mandibular fragment of a young adult; appears very large in size.   

Sts 444 Type Site  Mandible Indet. Mandibular fragment with premolar and molar roots.  Appears, as if the 
anterior portion is preserved; however viewing of the mandible is from the 
inferior edge which has been fragmented to root level.  Occlusal surfaces of 
teeth are in breccia; needs removal and preparation.   

Sts 445 Type Site  Tooth Left P3 (crown) -P4 (root) 
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Sts 446 Type Site  Mandible  Mandibular fragment with M1-M2; distal fragment of P4. 

Sts 447 Type Site Parapapio Mandible Right Mandibular fragment with M1 and M2; not much mandible left.  Specimen 
looks like M2 is not fully developed and erupted (roots look underdeveloped). 

Sts 448 Type Site  Mandible Left Mandibular fragment with P4-M2 (partial), M1 (missing lingual cusps) and M2 
(only mesio-buccal cusp). 

Sts 449 Type Site Parapapio Mandible Right Mandibular fragment with dm2. 

Sts 450 Type Site Parapapio Mandible Right Mandibular fragment with buccal side fractured.  Dental roots can be 
visualized.  Teeth are in very good shape and measurements were taken.  

Sts 451 Type Site  Tooth Indet. dm1 and dm2, catalog states right, but difficult to determine side or jaw; looks 
mandibular.  Material (preservative?)  on lingual side of dm1, only length can 
be taken. 

Sts 452 Type Site  Tooth Indet. Partial isolated molar; two cusps visible.   

Sts 453 Type Site Parapapio Mandible Left Mandibular fragment with dm1 and dm2.  Very small in size; C1 alveolus 
preserved.   

Sts 454 Type Site Parapapio Maxilla Right Maxillary fragment, buccal side only.  M1 is fractured on mesial side and 
material covers the distal loph (supporting).  No measurements taken on M1 
due to its condition. 

Sts 455 Type Site Parapapio Maxilla Right Maxillary fragment with mixed dentition.  dm2 (roots), P3-P4 (crypt).  Because 
of adhering breccia, no teeth are measureable. 

Sts 456 Type Site Pp. jonesi Maxilla Right Maxillary fragment with P3-M1.  Specimen has slight indication of maxillary 
fossa. 
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Sts 457 Type Site  Endocast Both Nearly complete deformed endocast.  A small portion of the neurocranium is 
still present.  Endocast flattened superiorly-inferiorly on right side.  Left side 
temporal with root of zygomatic and auditory meatus and partial orbital. 

Sts 457 Type Site  Mandible Left Mandibular fragment with M1 and M2.  Very little mandible remains.   

Sts 458 Type Site  Cranium Indet. Cranial vault fragment; no further identification. 

Sts 458 Type Site  Maxilla Right Maxillary fragment with M3; Lophocebus-like. 

Sts 459 Type Site Parapapio Maxilla Right Maxillary fragment of young juvenile.  dc, dm1-dm2.  dm2 not in occlusion, not 
fully erupted.  Only dm1 and dm2 can be measured, but dm2 measures should 
be visualize as estimates. 

Sts 460 Type Site Parapapio Maxilla Right Maxillary fragment with very little maxillary bone.  Two teeth are present (M2-
M3).  Very little wear, young adult. 

Sts 461 Type Site  Mandible Left Mandibular fragment with mixed dentition.  dm2, C1, M1.  Specimen is small in 
size.  No evidence of a fossa, but really unable to tell because of fracture.  
Lingual side of dm2 fractured; breadths not taken.  Measurements of the M1 
taken; no measurements of C1 because only barely visible. 

Sts 461 Type Site  Cranium Indet. Partial neurocranium, but difficult to identify cranial fragments further.  

Sts 462 Type Site  Maxilla Right Maxillary fragment with M1-M2.  Slight indication of maxillary fossa.  P4 and P3 
roots only. 

Sts 463 Type Site Parapapio Mandible Right Mandibular fragment.  Inferior portion of mandible missing and incomplete.  
Specimen appears to be a right based on lingual notch.  Tooth worn very little; 
immature adult. 
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Sts 464 Type Site Parapapio Maxilla Right Maxillary fragment with C1 (erupting), P4, but M1 is fully erupted and shows 
evidence of occlusion (i.e. wear). Very little remains of maxillary fragment; 
listed as subadult because of lack of fully erupted dentition.   

Sts 465 Type Site Parapapio Maxilla Left Maxillary fragment with M3. 

Sts 466 Type Site  Mandible Left Mandibular fragment with P3, M1-M2.  Alveoli present for some other teeth. 

Sts 467 Type Site  Cranium Indet. Portions of a fragmented cranial vault. 

Sts 467 Type Site Parapapio Mandible Right Mandibular fragment with M2 (partial) and M3.  Distal root fragment of M2 
present, but not measureable.  M3 not fully erupted or in occlusion. 

Sts 468 Type Site Parapapio Mandible Both dc1, dm1-dm2 and m1 present bilaterally.  Also, I1's are erupting bilaterally.  
Right side dm1 and di2 fractured buccally; disto-buccal cusp of M1 (left) 
fractured. 

Sts 469 Type Site  Mandible Right Mandibular fragment with C1-M3.  Heavily worn; mesio-lingual chips out of 
enamel on P4, M2-M3; some measurements possible. 

Sts 470 Type Site  Maxilla Both Maxillary fragment of badly distorted muzzle with two molars on left and one 
on right. 

Sts 470 Type Site  Mandible Indet. Mandibular fragment with tooth (?P3). 

Sts 471 Type Site  Maxilla Right I1 with partial root. 

Sts 472 Type Site  Tooth Right I1 (crown); fractured longitudinally only labial surface is remaining. 

Sts 473 Type Site  Mandible Left I1-I2 (crowns); specimens connected by glue. 
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Sts 474 Type Site  Maxilla  Partial palate with fractured C1; large Papio-size C1.  Can only visualize tooth in 
cross-section – fractured, no measurements.  Palate looks like parallel 
toothrows.  Specimen needs preparation.  More of specimen may exist in the 
breccia, as most sides are covered by breccia. 

Sts 474 Type Site  Tooth Right I1; heavily worn. 

Sts 475 Type Site  Tooth Left I2

Sts 477 Type Site  Tooth Right I2; heavily worn. 

Sts 478 Type Site  Tooth Left I2; fragment of root with partial crown, no measurements. 

Sts 478 Type Site  Maxilla Left Maxillary fragment.  Must be two Sts 478's.  Specimen exhibits the interior of 
the nasal surface.  A few teeth from the lingual side can be visualize, but are 
fractured (one definite molar, but others less obvious because of fragmentary 
nature of specimen). 

Sts 479 Type Site  Tooth Left I1

Sts 480 Type Site  Tooth Left I2; missing most of root, but some measurements possible. 

Sts 481 Type Site  Mandible Indet. Mandibular fragment with molar fragments; specimen is in poor condition.   

Sts 482 Type Site  Tooth Right I1.  Very old individual.  Only 2 mm of enamel remains; remainder has been 
worn away. 

Sts 484 Type Site  Cranium Indet. Most of crushed neurocranium.  Nothing measureable. 

Sts 484 Type Site  Tooth Right C1 (crown) 
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Sts 485 Type Site  Endocast Both Juvenile endocast.  Can visualize orbits in breccia; but specimen is mostly 
endocast with little or no evidence of vault bones.  Frontal and parietal lobes 
present; however, no occipital or temporal regions preserved.   

Sts 485 Type Site  Tooth Right C1; tip and root fractured.  Specimen is worn heavily. 

Sts 486 Type Site Parapapio Tooth Right P3; heavily worn on sectorial side.  Old adult – sized based assumption that it 
is a female. 

Sts 487 Type Site  Tooth Right C1 (fractured); no measurements. 

Sts 488 Type Site  Maxilla Left Maxillary fragment; most likely male.  C1 (erupting) and P3.   

Sts 489 Type Site  Tooth Left P3 (crown) 

Sts 490 Type Site  Tooth Left P4

Sts 491 Type Site  Endocast Indet. Partial endocast with a few cranial bone fragments adhering to surface.  Very 
little anatomical information visible.  Note, must be two Sts 491’s. 

Sts 492 Type Site  Tooth Right P4

Sts 493 Type Site Parapapio Tooth Right Young adult; tooth not worn.  Specimen has some adhering matrix; catalog 
suggests male. 

Sts 493 Type Site  Cranium Indet. Most of a neurocranium of a juvenile? Can visualize sagittal, nuchal and 
coronal sutures.   

Sts 494 Type Site  Tooth Left P4

Sts 494  Type Site  Cranium Indet. Partial cranial vault in poor condition. 

Sts 495 Type Site  Tooth Left P3
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Sts 496 Type Site  Tooth Left P3 (crown) 

Sts 497 Type Site  Tooth Right P4

Sts 498 Type Site  Tooth Left P3 (worn little) 

Sts 499 Type Site  Tooth Left P3 (crown) 

Sts 500 Type Site  Tooth Left P3 (crown) 

Sts 501 Type Site  Tooth Right P4 (fragmented crown) 

Sts 502 Type Site  Tooth Right P3 (heavily worn); no measurements. 

Sts 503 Type Site  Maxilla Both Maxillary fragment.  Partial palate with tooth roots.  Palate fractured 
superiorly.  So, can visualize palate and teeth from superior view.  Teeth 
project into the breccia; needs preparation. 

Sts 503 Type Site  Tooth Left C1

Sts 504 Type Site Parapapio Tooth Left Tooth crown only with chipped distal portion.  Two fragments can be 
articulated to make complete tooth, measurements are possible. 

Sts 505 Type Site  Tooth Left M2

Sts 506 Type Site  Tooth Right M2 (crown) 

Sts 507 Type Site  Tooth Right M1 (crown); no measurements taken. 

Sts 508 Type Site  Mandible Both Mandibular fragment, anterior.  Very small in size with v-shaped buccal clefts.  
Roots visible, but easily discernible.  Roots look very thin and small; ?C. 
williamsi. 

Sts 508 Type Site  Tooth Left M3

Sts 509 Type Site  Tooth Right M2 with all roots; heavily worn.  Most measurements possible. 



 

  

427

Specimen 
Number 

Provenance Taxon Element Side Comments 

Sts 510 Type Site Parapapio Tooth Right M3.  Specimen preserves mesial and lingual roots; distal root missing.  Lightly 
worn; young adult. 

Sts 511 Type Site  Tooth Left M3 with partial roots. 

Sts 512 Type Site  Tooth Left M3 with all roots; nearly complete. 

Sts 513 Type Site  Tooth Right M3?; crown only.   
Sts 514 Type Site  Tooth Left M3.   

Sts 515 Type Site  Cranium Indet. Neurocranium fragment.  No discernible anatomy.   

Sts 515 Type Site  Tooth Right M1

Sts 516 Type Site C. williamsi Tooth Right M3; mesio-lingual cusp fractured.  V-shaped buccal clefts with high cusps.   

Sts 517 Type Site  Tooth Left M2; worn heavily.  No measurements. 

Sts 518 Type Site C. williamsi Tooth Left M2; buccal wear.  High cusp; v-shaped buccal clefts. 

Sts 519 Type Site  Tooth Right M2

Sts 520 Type Site Parapapio Tooth Left Crown only, fragmented roots. 

Sts 521 Type Site  Tooth Left M1 and M2.  M1 complete; M2 only mesial loph. 

Sts 522 Type Site  Tooth Left M1; roots not fully developed.   

Sts 523 Type Site C. williamsi Tooth Left M2 with mesial and distal roots 

Sts 524 Type Site Parapapio Tooth Right Both roots present; most measurements taken.  Worn lightly.   

Sts 525 Type Site  Tooth Right M2 with roots; fragmented enamel.  No measurements taken. 
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Sts 526 Type Site  Tooth Right M3; can take length.  Other, measures not taken, as enamel is fragmented. 

Sts 527 Type Site Parapapio Tooth Right Tooth is lightly worn, young adult.  Roots are completely fractured.  Small size 
of distal loph; M3. 

Sts 528 Type Site Parapapio Tooth Left Maxillary tooth; only one root still visible (lingual side).  Specimen appears to 
have had three roots; others fractured. 

Sts 528 Type Site  Tooth Indet. Portions of isolated teeth.  Teeth are laying in different directions on the same 
plane, but appears to be a medium-sized canine and a premolar/molar.  
Specimen needs preparation to remove breccia; no measurements taken.   

Sts 529 Type Site Parapapio Tooth Right M1 (unerupted).  Appears if enamel is not fully formed.  Vertical lines present 
on tooth crown.  Specimen is crown only; appears to be suspended in ?clay. 

Sts 529 Type Site  Tooth Indet. Tooth looks like a canine crown/root and couple of other tooth fragments 
(not identifiable, but probably premolar and molar's).  Unable to determine 
jaw.  Specimen needs preparation.  Still encased in breccia. 

Sts 530 Type Site Pp. broomi Endocast Indet. Partial brain endocast; can only visualize a few gyri.  No identifiable region. 

Sts 530 Type Site C. williamsi Maxilla Both Palate and right infraorbital region with fragmentary complete dentition.  
Horse-shoe-shaped palate.  On left side, teeth represented by only lingual 
enamel fragments.  On right side, I1-I2; breadths not measureable because 
specimen has been covered with glue.  However, lengths are measurable.  C1 
very small and chipped; P3 fairly complete.  P3 buccal side fractured; M1-M2 
fairly complete (measurements should be visualize as estimates. 
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Sts 531 Type Site  Cranium Both Much of a badly distorted cranium; no teeth are measureable. 

Sts 532 Type Site  Tooth Indet. Tip of a large broken canine, as well as an impression.  Must be two Sts 532's. 

Sts 532 Type Site  Mandible Left Labeled on specimen, P. jonesi.  Mandibular fragment with P3-M3; size of P3 
suggests female.  Specimen exhibits a prominentia lateralis.  P3 (complete), P4 
(fractured), M1 (practically root only), M2 (lingual side only) and M3 (complete).  
V-shaped buccal cleft.  Specimen is worn more on buccal side.  Specimen is 
still encased in breccia. 

Sts 533 Type Site  Mandible Both Mandibular fragment with right corpus with M3 only and left P3-M3.  However, 
surfaces are covered with glue so heavily that object is immeasurable.  Only, 
right M3 can be measured.  Worn heavily. A separate fragmented piece 
contains P3-M2 (right). 

Sts 534 Type Site Pp. broomi Mandible Right Mandibular fragment with dental surfaces covered with breccia.  Inferior 
portions of the mandibular corpus and ascending ramus are absent due to 
shearing.  M2 can be visualized, as well as the buccal side of M1.  Only length 
of M2 can be estimated, as most of occlusal surface is covered. 

Sts 534 Type Site Pp .broomi Cranium Both Much of the right side of a cranium.  C1 is large.  Only, M3 measureable. 

Sts 535 Type Site  Cranium Left Crushed and weathered cranium.  Specimen preserves M1-M3; partial right 
toothrow also present. 
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Sts 536 Type Site  Cranium Both Most of braincase with orbits.  No muzzle.  Right side of the cranial vault is 
nearly complete except for the occipital region.  Right and left orbits fairly 
complete.  Left side of cranium is represented by the frontal and parietal only.  
Specimen is in very bad condition.  Appears to have been covered in 
preservative? As a result, most anatomical details are hidden. 

Sts 537 Type Site C. williamsi Cranium Both Neurocranial fragment with endocranial cast.  Supraorbital tori are similar to 
the male C. williamsi.  Similar in brain size, as well.  Interorbital distance looks 
very C. williamsi.  The right zygomatic has been shifted into the right orbit, 
making it appear smaller in height than it actually is.  Both sides have complete 
frontal with a faint temporal line.  Calvaria raises high above the supraorbital 
tori, unlike in the female of this species.  On the right side, temporal and 
parietals are preserved.  Near the fractured occipital region, an endocast is 
preserved.  On the left, the temporal is fractured, but still has the mastoid 
process.  Major portions of the parietal are missing.  Basicranially, very little 
anatomy of interest.  Attributed here to C. williamsi. 

Sts 538 Type Site  Cranium Both Nearly complete neurocranium, no splanchnocranium; right side fully 
complete.  Left side missing temporal region and lateral frontal near the orbit.  
Can visualize a partial brain endocast in left orbit.  Breccia fills the right eye 
socket.  Right side shows post-orbital constriction typical of papionins.  
Basicranially, fairly complete.  Can visualize sphenoid, foramen magnum is full 
of breccia.  Specimen does not have much of a nuchal crest. 

Sts 539 Type Site  Cranium Both Portions of a shattered cranium with left P3-P4, M1-M2.  Pp. broomi muzzle with 
maxillary ridges. 
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Sts 540 Type Site Parapapio Cranium Right Cranium with mixed dentition.  Both orbits preserved.  Splanchnocranium 
shifted right with respect to neurocranium.  Left P4 (unerupted), M1 (erupted) 
and M2 (unerupted).  Specimen needs reconstruction; only dental 
measurements. 

Sts 540 Type Site  Tooth Indet. Molar? tooth fragment; encased in breccia.  Needs to be removed for 
definitive identification.  Must be two Sts 540's. 

Sts 541 Type Site  Cranium Indet. Fragment of neurocranium. 

Sts 541  Type Site  Cranium Both Most of calvaria, no muzzle.  Mandible also present with P4-M3 bilaterally; also 
has number Sts 419 on it.  Teeth are heavily worn; very old individual.  Teeth 
cannot be measured accurately.  Specimen is missing the basicranium.  Cranial 
vault only present by partial occipital (superior portion), parietals (1/3), 
inferior temporal and frontal (left).  Remainder is exposed endocast.  Can 
visualize lateral orbit on frontal, but orbit filled with breccia.  Slight nuchal line 
present on mid-right side. 

Sts 542 Type Site P. izodi Mandible Right Mandibular fragment attached to block of breccia.  On other side of breccia, 
one can visualize an impression of the left mandibular ascending ramus.  Right 
side has P4, M1 (root), M2 and M3.

Sts 543 Type Site  Mandible Right Mandibular fragment with P3-P4. Specimen has a small sectorial premolar.  
Breccia covers the lingual surface, some measurements possible.  Anterior 
portion of mandible covered in breccia, as well.   

Sts 544 Type Site Pp. broomi Maxilla Left Maxillary fragment with P3 (broken-root only)-M3.  Horseshoe-shaped palate, 
but difficult to visualize any structures.  Specimen appears to have a small 
maxillary fossa, but specimen needs preparation.  Lophocebus-like M3. 
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Sts 546 Type Site Parapapio Cranium Both Cranium with mixed dentition.  Complete cranium with articulated mandible.  
Permanent incisors erupting.  Deciduous and permanent teeth present, but 
needs preparation.  Cranium flattened severely bilaterally; no measurements. 

Sts 547 Type Site  Cranium Both Crushed cranium, probably complete before being shattered. P3-M3, bilaterally.  
Palate probably most informative part, but still encased in breccia.  Horse-shoe 
shaped, but proportion of teeth appear to be Parapapio.   

Sts 548 Type Site P. izodi Maxilla Both (a) left maxilla with P4-M2, (b) mandible piece with right P4 and (c) left 
mandibular M3. All specimens are suspended in one block of breccia, 
undoubtedly belonging to the same specimen.  Specimen has previously been 
labeled Pp. whitei.  Notes on particular specimens:  (a) material accessible, (b) 
only buccal side visible and (c) only buccal side preserved.   

Sts 549 Type Site  Tooth Indet. Fragment of isolated molar.  Specimen is fragmented between lophs.  Most of 
occlusal surface covered with breccia.  Further identification not possible.   

Sts 556 Type Site  Tooth Right C1 (fractured tip) 

Sts 557 Type Site  Mandible Left Mandibular fragment with P3-M1.  M3 (mesial portion), P4 (complete) and M1 
(buccal cusps) preserved.  Anterior mandible sloping to distal P4.  Right side 
shows alveoli for several teeth, but none are present. 
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Sts 558 Type Site  Cranium Both Cranial fragment with posterior portions of the muzzle and a partial 
neurocranium.  Muzzle is fairly complete; missing anterior-most portion.  
Specimen preserves very little of the supraorbital tori.  A complete zygomatic 
on is preserved on the right side.  For visible portions of the anatomy, 
specimen has an anteorbital drop like P. izodi. 

Sts 558 Type Site  Mandible Right Mandibular fragment with corpus.  Dentition present: I1, I2, P3, M1 and M2.  
M2 not fully measureable, C1 (fragment). 

Sts 559 a Type Site C. williamsi Cranium Both Specimen appears to be a C. williamsi, because of large interorbital distance and 
large browridge.  Catalog states that specimen is a Parapapio. 

Sts 559 b Type Site C. williamsi Maxilla Left Maxillary fragment with M3 (unworn).  Specimen appears to have shearing 
crests indicative of folivore (i.e. Cercopithecoides). 

Sts 560 Type Site Parapapio Mandible Both Mandibular fragment; specimen needs preparation.  No features can be 
measured.  Portions of left and right sides are present; however, only the 
buccal aspect of the right side and the inferior portion of the mandible are 
visible.  Remainder of specimen is covered with breccia.  P3 looks small.   

Sts 560 Type Site  Tooth Indet. Must be two Sts 560's in TM collection.  Specimen appears to be the roots of 
an upper molar (3 roots?); however, specimen is embedded in breccia 
precluding secure identification. 
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Sts 562 Type Site Pp. broomi Cranium Both Pp. broomi (female) noted on specimen not a holotype.  Young adult with 
lightly worn M3.  Right side of mandible only.  Toothrow represented by C1–
M3.  All other teeth absent.  P3 does not appear to be sectorial, but fracture 
prohibits strong conclusion. Exhibits a small maxillary fossa on right side.   

Sts 563 Type Site Pp. broomi Mandible Both Mandibular fragment of immature adult – M3 (unworn).  Right side tooth row 
complete except missing most of C1 crown.  Left side present only to P4, but 
possesses complete C1.  Left side of specimen is shifted supero-posteriorly 
relative to right.  Mandible missing part of coronoid process.  Condyle appears 
complete.  Compare with Sts 562.  Morphology similar between Sts 562 and 
Sts 563.  Sts 562 P3 is not sectorial, and may represent the female of the 
species.  P3 of 563 is sectorial.  Measurements of teeth are difficult, as some 
distortion (i.e. incisor row) has taken place.  Also, M3 not fully erupted; had to 
estimate measures.  C1 measurements also estimations.  Specimen possessed a 
small maxillary fossa on right side.  Pp. whitei type specimen.   

Sts 564 Type Site  Tooth Indet. Isolated molar fragment, only one loph preserved. 

Sts 564 Type Site Pp. broomi Cranium Both Pp.  broomi.  Unable to determine age of this edentulous specimen.  
Basicranium is also absent.  Posterior portion of cranium missing with exposed 
endocranial brain cast.  Showing sagittal and transverse sinuses.  Frontal 
present for the most part. Temporal line on the right side.  Unclear of how 
much of the nasal aperture is present (appears very little).  Most anterior 
portion of cranium is nasal aperture.  Partial zygomatic is present on right side, 
but is suspended in breccia therefore unable to give morphological 
information. Specimen has a small ridge near on the nasal bones (sagittally).  
Can visualize a partial maxillary fossa on the right side.  Specimen is fractured 
near zygomatico-maxillary suture.  Pp. broomi type specimen. 



 

  

435

Specimen 
Number 

Provenance Taxon Element Side Comments 

Sts 565 Type Site Pp. jonesi Cranium Both Pp. jonesi (female).  Age estimated to be an adult based on M3 wear.  Teeth 
preserved are left C1 (root)- M3 and right P3 (root)-M3.  Basicranium not 
preserved.  Palate is filled with breccia.  Brain endocast exposed on left side 
from mid-temporal to 1cm past inion on right side.  Bregma not preserved.  
Partial left zygomatic present around orbit, absent on right side.  Anterior 
dentition absent; therefore region of nasal aperture also appears to be 
incomplete.  Specimen does appear to have a small maxillary fossa.  Most of 
teeth are fractured; for comparison, measurements were estimated.  Pp. jonesi 
type specimen. 

Sts 587 Type Site  Tooth Right C1; large male canine.  Specimen is embedded in breccia.  Lingual side is 
visible.  Not measurable; specimen needs preparation and removal from 
breccia. 

Sts 790 Type Site  Tooth Indet. Fragment of male canine; fractured longitudinally. 

Sts 890 Type Site  Maxilla Right Impression of right maxilla with C1-M2.  Large impression of a C1 estimated to 
be about 15.5mm in height.  Can also visualize the impression of P3-M2.  
Buccal enamel fragments of M1 are the only bone or tooth fragments 
remaining; impression appears to be right side. 

Sts 943 Type Site  Cranium Both Severely crushed cranium, probably originally fairly complete.  Specimen 
occurs in two large breccia blocks.   

Sts 945 Type Site  Cranium  Anterior portion of neurocranium and partial palate.  Frontal lobe endocast.  
Can visualize left side around the post-orbital constriction. 

Sts 947 Type Site  Mandible Both Portions of mandibular corpi in poor condition.  Specimen is encased in 
breccia; sheared off at the level of alveoli.  Cannot visualize any of the 
dentition.   
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Sts 991 Type Site  Cranium Both Most of neurocranium.  No muzzle is preserved; specimen is represented 
mainly as frontal and parietals.  Occipital regions is represented by endocast 
with a small piece of temporal on right.  Auditory meatus is preserved. 

Sts 992 Type Site  Maxilla left? Impression of palate with fractured teeth. Can visualize the partial palate.  
Broken roots of the dentition suggest left side. 

Sts 995 Type Site  Cranium Both Anterior portion of neurocranium.  Specimen appears to be a small juvenile.  
Can visualize the interorbital area and frontal; very small. 

Sts 1000 Type Site  Cranium Both Complete neurocranium.  No muzzle.  Specimen is mostly endocast; missing 
cranial vault bones.   Specimen is in poor condition; needs preparation and 
removal from breccia. 

Sts 1001 Type Site  Maxilla Indet. Maxillary fragment with damaged dentition.  Probably much of the rest of the 
cranium also present.  Specimen is severely crushed; no features are 
measurable. 

Sts 1002 Type Site  Endocast Indet. Impression of brain, unidentifiable as to region. 

Sts 1002 Type Site  Endocast Both Most of the endocast and portion of a badly shattered palate.  On left side, the 
condyloid and coronoid processes can be visualized.  Specimen needs 
preparation to separate pieces and to better visualize palate. 

Sts 1003 Type Site  Endocast Right Endocast and proximal portion of muzzle.  Edentulous with only roots of m3? 
Can visualize temporal lobe of brain.  Occipital region covered with cranial 
fragments. 

Sts 1005 Type Site  Maxilla Indet. Portions of a severely damaged muzzle; can visualize an incisor in labio-lingual 
cross-section. 
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Sts 1007 Type Site  Mandible Both Mandibular fragments.  Two specimens are on this block of breccia.  One 
(which the number is on) is a right ascending ramus; the secondother is the 
anterior part.  Specimens are located on opposite sides of the block, may not 
represent the same individual. 

Sts 1009 Type Site  Cranium Both Large portion of a flattened neurocranium with posterior endocast.  Specimen 
appears as if the coronal suture was forced apart by the compressive forces.   

Sts 1010 Type Site  Mandible Indet. Mandibular fragment with fractured dentition.  Can visualize P4-M2 roots, but 
crowns are fractured.  Specimen encased in breccia; could be a maxilla? 
Unidentifiable bone fragment in breccia near this specimen may be articulating 
maxilla. 

Sts 1011 Type Site  Endocast Both Posterior portion of an endocast.  Can visualize a dural venous structure, but 
not readily identifiable. 

Sts 1012 Type Site  Cranium Indet. Neurocranial fragment? Where bone has fractured away a partial endocast is 
visible.  Very little useful anatomical information. 

Sts 1013 Type Site  Maxilla Both Portions of muzzle and associated mandible.  Specimen looks papionin, but 
most surfaces covered by breccia.  Mandible shifted to the left with respect to 
the maxilla.  Small C1-M2 can be visualized on the mandible; most teeth are 
missing buccal enamel. 

Sts 1014 Type Site  Endocast Both Most of an endocast, mostly superior portion.  Specimen doesn’t have frontal 
or temporal lobes, but does possess occipital lobes and transverse sinuses. 

Sts 1018 Type Site  Endocast Both Superior portion of an endocast;  frontal lobe with orbit. 



 

  

438

Specimen 
Number 

Provenance Taxon Element Side Comments 

Sts 1019 Type Site  Maxilla Both Maxillary fragment with palate and right infraorbital region.  Fragmentary 
complete dentition preserved.  Horse-shoe shaped palate.  Left side, teeth 
represented by only lingual enamel fragments.  On right, I1-I2 (breadths not 
measurable), C1 (very small and chipped), P3 (fairly complete), M1-M2 (fairly 
complete).  Measurements should be viewed as estimates.  Forward facing 
zygomatics and a light maxillary fossa, although difficult to visualize.   

Sts 1021 Type Site  Endocast Both 2/3 of an endocast.  Right side nearly complete.  Specimen retains the 
temporal lobe.  Both sides have frontal lobes.  Left side is missing the 
temporal and occipital. 

Sts 1022 Type Site  Tooth Indet. Isolated molar.  Specimen is fractured and difficult to determine siding and 
jaw.  May be M3; but difficult to say with confidence.   

Sts 1023 Type Site  Cranium Indet. Frontal fragment with a portion of temporal region.  Can visualize the 
temporal line which is strongly developed in this individual.  Interior covered 
by calcite; cannot visualize endocranial surface. 

Sts 1024 Type Site  Cranium  Anterior portion of the neurocranium; partial endocast preserved.   

Sts 1025 Type Site  Maxilla Indet. Maxillary fragment; specimen still encased in breccia.  Difficult to derive much 
anatomical information on specimen.  There is an impression of a molar tooth; 
but only one root is visible.  One tooth is present, but is covered in breccia 
and indiscernible (P or M?).  Specimen needs preparation. 

Sts 1026 Type Site  Cranium Both Most of cranium.  Dentition broken; catalog suggests a female.  Right side of 
muzzle present.  Specimen looks like Pp. jonesi type specimen; however, too 
much of it is either fractured or covered in breccia for complete comparisons.  
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Sts 1027 Type Site  Cranium Both Fairly complete neurocranium.  No muzzle.  Left side shows a remarkably 
large nuchal crest.  Midline and right posterior neurocranium is missing; 
endocast preserved, instead.  Most of specimen cranial vault bones, although 
broken and fragmented.  Basicranially bone is missing and has endocast 
(beautifully preserved) of both the temporal lobes and the midbrain 
(mesencephalon)  leading in to the medulla oblongata (mylencephalon). 

Sts 1028 Type Site  Cranium Both Partial braincase and muzzle.  Tooth fragment on left.  Specimen is not 
anatomically correct.  Regions/features have shifted with respect to each 
another. 

Sts 1030 Type Site  Cranium Indet. Shattered cranium.  Very poor condition.  Specimen needs preparation.   

Sts 1031 Type Site  Cranium Left Most of a cranium.  Right side of neurocranium missing.  Specimen is encased 
in breccia and needs preparation. 

Sts 1032 Type Site  Cranium Both Large portion of braincase with a partial endocast.  Specimen appears to be the 
posterior portion of the cranium at the junction of the sagittal and nuchal 
sutures (occipital not present).  Appears as if the two parietals are being forced 
apart from the inside because cranium is misshapened.  Inferior parietal pulled 
laterally; sagittal suture appears to have popped open. 

Sts 1034 Type Site  Endocast Both Posterior portion of an endocast. 

Sts 1036 Type Site  Mandible Indet. Mandibular fragment with a molar attached (M3?).  Tooth has a fractured cusp.  
Mandible is suspended in breccia.  In same block of breccia, what appears to 
be a long bone is preserved surrounded by breccia. 
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Specimen 
Number 

Provenance Taxon Element Side Comments 

Sts 1037 Type Site  Cranium Left Fragments of broken cranium.  Impression of neurocranium and left C1 and 
fragments of other teeth.  C1 is Papio-sized, not measureable because it projects 
into the breccia.  Teeth, neurocranium and remaining bones project in 
differing planes, may not represent one individual. 

Sts 1038 Type Site  Maxilla Indet. Completely smashed maxilla with associated mandible.  Multiple teeth present, 
but specimens is fractured into some many planes that even if removed from 
breccia, might not be very useful.  Teeth are fractured in every possible 
direction through crowns and alveoli.  Maxilla might be recoverable. 

Sts 1039 Type Site  Maxilla Both Palatal fragment with toothrow and a portion of the neurocranium.  Specimen 
appears to have fragments of C1-M3, but most are missing buccal sides.  M3 
appears to be complete, but is enclosed with breccia except a small region of 
the buccal surface.  C1 is fractured at cervix, no estimates on size. 

Sts 1041 Type Site  Cranium Right Neurocranial fragments.  Right side with small piece of temporal line; 
remainder of specimen just fragments of cranial vault bones.   

Sts 1043 Type Site  Cranium  Much of a neurocranium and endocast.  No muzzle.  Can visualize the 
impression of a partial suture on the posterior surface. 

Sts 1044 Type Site  Cranium Both Cranium.  Looking at endocranial surface.  Remainder of specimen is encased 
in breccia.  On opposite side of breccia block, a bone appearing to be a 
primate pelvis (un-numbered); ilium and acetabulum can be observed. 
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Specimen 
Number 

Provenance Taxon Element Side Comments 

Sts 1046 Type Site  Cranium Both Much of a cranium with articulated mandible.  Teeth (poor condition) need 
preparation.  Complete zygomatic is present with arch.  Complete left orbit, 
frontal, temporal and anterior parietals, posterior portions of the muzzle.  On 
right, mostly crushed, may be present, but the right side mandible is driven 
into where the right orbit would have been, if preserved.  Specimen appears to 
be missing most of the right half of the neurocranium.  Specimen needs 
preparation.  Specimen might be good candidate for reconstruction.  Looks 
Pp. jonesi in profile.  Needs to be removed and reconstructed for confident 
species assignment.   

Sts 1047 Type Site  Cranium Indet. Much of a neurocranium and partial muzzle.  However, specimen is suspended 
in breccia and not readily accessible.  Posterior portion of cranium represented 
by an endocast.  Specimen needs preparation.  

Sts 1048 Type Site  Cranium Both Much  of a neurocranium and muzzle; specimen needs preparation.  
Completely encased in breccia. 

Sts 1049 Type Site  Mandible Indet. Mandibular fragment.  Specimen appears to possess have a large C1 root; but 
specimen is fractured.  Suggested male based on size and shape of P3.  No 
measurements.  Portions of both sides visible. 

Sts 1050 Type Site  Cranium Both Superior portion of calvaria.  Supraorbital tori appear to be present but 
embedded in breccia.  Posteriorly, nuchal lines are visible.  Between the 
anterior and posterior cranial portions, a brain endocast is present.   

Sts 1051 Type Site  Mandible Both Anterior mandibular fragment.  Specimen is sheared at alveoli level.  Difficult 
to determine if specimen is the inferior or superior aspect.  Specimen needs 
preparation.   

Sts 1052 Type Site  Cranium Both Anterior portion of braincase.  Partial muzzle, no teeth visible.  Frontal lobe 
on right side, frontal bone on left are preserved.  Muzzle is damaged and 
section coronally. 
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Specimen 
Number 

Provenance Taxon Element Side Comments 

Sts 1053 Type Site  Cranium Indet. Cranial fragments with partial dentition.  Specimen is not readily identifiable; 
needs preparation to be removed from breccia. 

Sts 1054 Type Site  Cranium Both Beautifully preserved basicranial endocast; bottom 1/3 of brain.  Preserves 
venous and arterial systems on right side.   

Sts 1055 Type Site  Endocast Right Posterior portion of an endocast and cranial bones.  Can visualize the auditory 
meatus with a fractured mastoid process (showing its airiness), zygomatic arch 
and an endocast in the occipital region. 

Sts 1056 Type Site  Mandible Both Mandibular fragment with right toothrow and a portion of the left corpus.  
Can visualize the outlines of P3-M3, all are only visible as roots.  Anterior 
portion of the mandible severed at 45 degree angle postero-superiorly to 
antero-inferiorly. 

Sts 1058 Type Site  Cranium Both Portion of a completely crushed cranium.  Specimen is in poor condition.  Can 
make out left palate with a couple of unidentifiable tooth fragments.  Mangled 
disorder of bone fragments.  Specimen needs preparation. 

Sts 1059 Type Site  Endocast Left Endocast of a juvenile.  Temporal and occipital lobes present.  Partial frontal 
lobe on the lateral-most margin of the orbit preserved.  Can visualize the 
meningeal arteries (very clearly). 

Sts 1063 Type Site  Endocast Both Much of a fine endocast; superior portion complete.  Can visualize the sagittal 
sinus.   

Sts 1065 Type Site  Cranium Indet. Neurocranial fragment.  Viewing the endocranial surface.  Specimen appears 
to exhibit the conjunction of the sagittal and parietal sutures; midline.   
Exterior surface covered with matrix; needs preparation. 
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Specimen 
Number 

Provenance Taxon Element Side Comments 

Sts 1066 Type Site  Endocast Both Endocast with temporal (left) and occipital (bilaterally) region.  Can visualize 
meningeal arteries and venous sinuses.   

Sts 1067 Type Site  Cranium Right Posterior portion of a neurocranium.  Temporal with auditory meatus.  
Sts 1070 Type Site  Cranium Right Neurocranium with a visible temporal line.  The frontal bone and a 1/3 of the 

parietal are present.  Remainder of posterior cranium is preserved as an 
endocast.  Can visualize the interorbital distance.  Specimen looks papionin.  
Has a well-developed temporal line, but overall small in size. 

Sts 1071 Type Site  Endocast Left Endocast.  Can visualize the frontal lobe, but only the specimen is only about 
40% complete. 

Sts 1072 Type Site  Cranium Both Nearly complete neurocranium with muzzle.   

Sts 1074 Type Site  Endocast Right Temporal lobe of an endocast. 

Sts 1075 Type Site  Cranium Indet. Fragment of neurocranium; no identification. 

Sts 1077 Type Site  Cranium Indet. Posterior portion of a neurocranium; not very informative.   

Sts 1078 Type Site  Cranium Both Almost complete endocast (composed of pure calcite).  Missing most of left 
side; right side is nearly complete, but missing the occipital region.  Small, 
perhaps, a juvenile.  Temporal and frontal lobes present on right side.  

Sts 1079 Type Site  Endocast Left Endocast with meningeal arteries. 

Sts 1080 Type Site  Cranium Left Fragment of left orbit and supraorbital torus.  Well-developed torus.   

Sts 1081 Type Site  Cranium Both Superior portion of neurocranium. 
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Specimen 
Number 

Provenance Taxon Element Side Comments 

Sts 1082 Type Site  Endocast Left Much of left endocast.  Can visualize frontal lobe on left.  The interorbital 
frontal region and the right frontal are preserved, as well.  Papionin interorbital 
distance. 

Sts 1083 Type Site  Cranium Both Fragment of a neurocranium.  Specimen appears to be the occipital region 
with venous structures.  Portions of the anatomical structures are covered with 
calcite; precisely at opisthocranion. 

Sts 1085 Type Site  Mandible Indet. Mandibular fragment, a fractured unidentifiable tooth is present. 

Sts 1088 Type Site  Cranium Indet. Neurocranial fragment with endocranial cast.  Poor condition. 

Sts 1093 Type Site  Maxilla Indet. Maxillary fragment with portions of two molars. 

Sts 1093 16 Type Site  Tooth Indet. Fractured molar (M2-M3?).  ½ (bucco-lingual) of the specimen is missing.  
Other ½ is suspended in breccia; needs preparation.  Specimen appears to be a 
papionin. 

Sts 1102 Type Site  Mandible Right Mandibular fragment with tooth fragments.  Can clearly visualize the M3 from 
the lingual side.  From its appearance, specimen is sided right.  Specimen is 
encased in breccia and needs preparation for better identification.   

Sts 1109 Type Site  Cranium Indet. Fragment of neurocranium; small piece.  No identification.   

Sts 1116 Type Site  Tooth Indet. Part of an isolated molar tooth.  Specimen is fractured through lophs? Another 
tooth is present, but projects into a different plane and into the breccia; both 
are surrounded by breccia. 

Sts 1127 Type Site C. williamsi Mandible Right Fragment of anterior portion of a mandible.  Looking at size of alveoli for the 
incisors and the receding chin, it appears to be a C. williamsi.  Tentative 
assignment.   
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Specimen 
Number 

Provenance Taxon Element Side Comments 

Sts 1160 Type Site  Mandible Indet. Mandibular fragment; all of crowns are missing.  Specimen is encased in 
breccia. 

Sts 1169 Type Site  Tooth Indet. Isolated premolar; breccia covers the occlusal surface.  Specimen needs 
preparation.  

Sts 1184 Type Site  Tooth Right Isolated I1 (fractured).  Length can be measured.  Specimen is still encased in 
breccia; part of maxilla is present.  Root of I1 can be visualized.   

Sts 1188 Type Site  Maxilla Indet. Maxillary fragment.  Palatal piece with fractured C1.   

Sts 1189 Type Site  Maxilla Both Maxillary fragment.  Palate with P3-M2 (bilaterally).  No measurements, 
enclosed in breccia and fragmented. 

Sts 1193 Type Site  Cranium Indet. Much of an extremely battered skull.  Severely damaged; no useful anatomical 
information.   

Sts 1195 Type Site  Mandible Left Mandibular fragment with corpus containing C1-M2.  Specimen viewed from 
buccal side; however, buccal side of teeth fractured off.  Small sized canine.  
Specimen needs preparation.  Occlusal surface of teeth covered with breccia; 
appears to be a juvenile.  M3 in crypt.   

Sts 1208 Type Site  Mandible Both Anterior portion of a mandible with right I1, I2, C1, P3 and P4 while on left only 
the C1 can be identified.  P3 on right side looks sectorial, but small.  Shallow 
mandibular fossa present, as well.  Most of tooth surfaces (including occlusal) 
covered with breccia; specimen needs preparation.  Incisors are difficult to 
visualize.   
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Specimen 
Number 

Provenance Taxon Element Side Comments 

Sts 1217 Type Site  Maxilla Left Maxillary fragment with tooth fragments.  Appears to be a premolar and a 
molar crown, but breccia encases almost the entire specimen.  Can only 
visualize the occlusal surface. 

Sts 1229 Type Site  Endocast Right Impression of brain. 

Sts 1230 Type Site  Cranium Both Posterior portion of neurocranium; not much discernible information.  
Specimen is embedded in breccia; needs preparation. 

Sts 1235 Type Site  Cranium Both Superior portion of a neurocranium and endocast.  Parietal-temporal region; 
terminates at occipital region.   

Sts 1238 Type Site Parapapio Mandible Both Mandibular fragment with mixed dentition.  Right C1, M1 and left dm1-dm2, 
M1 and M2 (unerupted).  Most of fairly complete mandible.  Anterior portion 
is fragmentary.  M2's can be visualize in the crypts bilaterally.  Coronoid 
process present on right side; both sides preserve the ascending rami. 

Sts 1238  Type Site  Endocast Left Basal and posterior portion of an endocast.   

Sts 1238  Type Site Parapapio Cranium Left Nearly complete left side of a cranium.  Left toothrow present; all teeth are 
fractured at roots.  Maxilla shows no evidence of a maxillary fossa, could be 
female Pp. broomi or Pp. jonesi.  Anterior dentition or roots are not present.  
Most of braincase represented by endocast, not actual vault bones. 

Sts 1240 Type Site  Cranium Indet. Cranial fragments. 

Sts 1246 Type Site  Mandible Indet. Mandibular fragment; very small. 

Sts 1253 Type Site  Cranium Indet. Portion of a neurocranium; not differentiable.  Looks like it preserves some 
portion of the venous sinus structures; foramen magnum; also appears to be 
partially preserved.  Specimen needs preparation. 
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Number 

Provenance Taxon Element Side Comments 

Sts 1258 Type Site  Cranium Indet. Portion of a neurocranium.  Appears to be a basicranial fragment.  Specimen 
needs preparation.   

Sts 1260 Type Site  Maxilla Both Portions of the muzzle and palate. Left toothrow present.  Specimen projects 
into breccia.  Can only visualize some fractured roots on left side; right side 
fracture goes through bone.  Anatomically, not very informative; needs 
preparation. 

Sts 1267 Type Site  Cranium Indet. Neurocranial fragment; not very informative. 

Sts 1271 Type Site  Maxilla Indet. Maxillary fragment with fractured dentition.  Not readily identifiable. 

Sts 1275 Type Site  Cranium Both Neurocranium with muzzle of a severely damaged cranium. 

Sts 1305 Type Site  Maxilla Indet. Maxillary fragment with fractured dentition.   

Sts 1306 Type Site  Cranium Indet. Portion of a neurocranium; appears to be the anterior portion.  Fracture 
exhibits the ethmoid (though the spongy portion) and a partial sphenoid. 

Sts 1310 Type Site  Cranium Indet. Fragments of a neurocranium.   

Sts 1311 Type Site  Tooth Indet. Dental fragments (unidentifiable).  In same breccia block, appears to be a 
carnivore carnassial (stained with manganese). 

Sts 1314 Type Site  Mandible Indet. Mandibular fragment in very poor condition with tooth fragments; not readily 
identifiable.  Needs preparation.   

Sts 1334 Type Site  Cranium Both Partial frontal and orbits.  Parapapio-like with only faint supraorbital torus.  
Specimen does exhibit small interorbital distance. 
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Number 

Provenance Taxon Element Side Comments 

Sts 1339 Type Site  Mandible Both Mandibular fragment of both corpi and tooth fragments.  Inferior border of 
both sides fractured; but more so on right side, where alveoli are absent.  Very 
sectorial P3 on left side.  Surfaces not completely visible as breccia is adhering 
to specimen and tooth surfaces.  Heavily worn P3. 

Sts 1342 Type Site  Cranium Indet. Partial neurocranium.  Very thin-walled; ?sagittal suture present.  Specimen has 
material covering the internal surface of the cranium. 

Sts 1343 Type Site  Palate Right Maxillary fragment.  Palatal piece with alveoli of right toothrow; teeth and 
roots are absent. 

Sts 1361 Type Site  Cranium Both Basicranial (occiput region) fragment showing venous structures; midline.  
Specimen encased in breccia; exterior not visible. 

Sts 1372 Type Site  Mandible Indet. Mandibular fragment with broken roots.  So, severely fragmented precludes 
siding.  Specimen needs preparation; covered in breccia.   

Sts 1374 Type Site  Maxilla right? Maxillary fragment ?right with I1-C1; very large in size.   

Sts 1396 Type Site  Mandible Indet. Mandibular fragment with fractured tooth roots.  Very little recognizable 
information.  Appears to be ?right side. 

Sts 1401 Type Site  Mandible Right Mandibular fragment with corpus and tooth roots; very little discernible 
features. 

Sts 1411 Type Site  Tooth Indet. Partial isolated molar, coronally fractured. 

Sts 1428 Type Site  Tooth Indet. Isolated tooth fragments scattered throughout breccia block; only roots.  No 
discernible information. 

Sts 1442 Type Site  Cranium Indet. Partial neurocraium; cranial vault bone? 
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Number 

Provenance Taxon Element Side Comments 

Sts 1449 Type Site  Cranium Indet. Fragments of a damaged cranium; not useful. Contained in huge block of 
breccia; needs preparation to remove pieces. 

Sts 1451 Type Site  Maxilla Indet. P3-P4 tooth roots in maxillary fragment. 

Sts 1455 Type Site  Maxilla Both Maxillary fragment with partial palate and fragmented tooth on right .  Left 
side is edentulous.  Teeth are fractured at cervix.  Needs preparation.   

Sts 1456 Type Site  Cranium Left Most of a complete cranium.  Left side complete, missing calvaria.  Specimen 
is completely enclosed in breccia.  Can visualize endocranial surface superiorly.  

Sts 1459 Type Site  Cranium Indet. Neurocranial fragment? Needs preparation, as specimen is in block of breccia. 

Sts 1461 Type Site  Mandible Right Condyle of mandible; cercopithecoid? 

Sts 1471 Type Site  Cranium Indet. Partial neurocranium; no identification. 

Sts 1472 Type Site  Tooth Indet. Isolated canine? Combination of breccia and fragmentation makes 
identification less secure until further prepared. 

Sts 1474 Type Site  Cranium Indet. Fragment of neurocranium.  No anatomical information. 

Sts 1479 Type Site  Tooth Indet. Could be a premolar or molar. Needs preparation.  Can only visualize partial 
end of specimen (view of enamel only).  Not distinguishable.   

Sts 1485 Type Site  Cranium Right Partial cranium and mandible, articulated.  Very severely damaged. 

Sts 1486 Type Site  Cranium Indet. Partial braincase.  Encased in breccia, not differentiable; poor fragment.   
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Provenance Taxon Element Side Comments 

Sts 1494 Type Site  Maxilla Both Maxillary fragment with large maxillary fossa.  Anterior portion is fractured.   

Sts 1499 Type Site  Endocast Both Posterior portion of an endocast; appears to be the endocranial surface of a 
cranial fragment with some structures of the brain preserved (i.e. vessels). 

Sts 1506 Type Site  Cranium Left Neurocranial fragment.  Specimen appears to be the frontal.  Can visualize the 
fronto-nasal suture and temporal bone on left side. 

Sts 1516 Type Site  Maxilla Left Maxillary fragment with broken dentition.  Specimen appears to have a small 
C1.  Specimen encased in breccia; needs preparation.   

Sts 1519 Type Site  Mandible Indet. Mandibular fragment with partial tooth.  Catalog suggests that it could be a 
carnivore.   

Sts 1529 Type Site  Cranium Indet. Cranial and tooth fragments; mangled.  Not readily identifiable. 

Sts 1530 Type Site  Tooth Indet. Isolated incisor; fractured and covered with plaster. 

Sts 1532 Type Site  Cranium Indet. Partial neurocranium.  No discernible features. 

Sts 1533 Type Site  Mandible Both Mandibular fragment with right corpus; left corpus to C1.  Only molar crown 
roots on right side visible.  Specimen appears to have a ?carnivore puncture on 
lingual surface. 

Sts 1536 Type Site  Endocast left? Endocast with partial neurocranium.  No muzzle.  Specimen preserved in 
travertine.  Preserves temporal lobe very well.   

Sts 1544 Type Site  Tooth Both Left I1 and right M1; no measurements.  Most surfaces covered in breccia. 
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Provenance Taxon Element Side Comments 

Sts 1547 Type Site  Cranium Indet. Partial neurocranium.  Small cranial vault fragment; no identification. 

Sts 1552 Type Site  Mandible Indet. Mandibular fragment with fractured teeth.  Not very informative.  Dentition 
not on same level as mandible; needs preparation. 

Sts 1566 Type Site  Maxilla Indet. Maxillary fragment with fractured dentition; heavily fractured.  No discernible 
information. 

Sts 1568 Type Site  Mandible Both Anterior portion of mandible. Can only visualize lingual surface of I2.  
Remainder encased in breccia. 

Sts 1588 Type Site  Cranium Indet. Partial neurocranium; unidentifiable. 

Sts 1591 Type Site  Maxilla Indet. Maxillary fragment and tooth roots; heavily fragmented.  Specimen needs 
preparation.  Breccia covers most surfaces; difficult to visualize morphology. 

Sts 1592 Type Site Parapapio Tooth Right Difficult to determine with confidence; specimen appears to be a mandibular 
fragment.  Block of breccia with dentition sticking out.  ?Right side.   

Sts 1593 Type Site Parapapio Maxilla Right Maxillary fragment with dentition wholly encased in breccia.  No 
measurements possible.  Mesial loph of M1 fractured; M2 appears to be 
completely present, but covered on all sides by breccia.  Only occlusal surfaces 
visible to a small extent. 

Sts 1594 Type Site Parapapio Maxilla Right Maxillary fragment still encased in breccia.  Specimen has M2 and M3; 
separated in space and not connected.  Lengths estimated. 

Sts 1615 Type Site  Cranium Indet. Cranial vault fragments; encased in breccia.  Unidentifiable. 
Sts 1618 Type Site  Mandible Indet. Fragment of mandible and dental roots; very small fragment. 
Sts 1635 Type Site  Cranium Indet. Much of an extremely battered cranium.  Needs preparation; in breccia block.  

Three infraorbital foramina observed. 
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Sts 1640 Type Site  Maxilla Both Maxillary fragment with muzzle.  Left side shows Pp. broomi fossa with 
maxillary ridge.  Right side, crushed and distorted in direction of left; causing 
toothrows to converge.  Only buccal surfaces of a few teeth are visible; 
missing complete anterior portion (nasal aperture-forward).  Specimen is 
encased in breccia and needs preparation. 

Sts 1661 Type Site  Tooth Indet. Tooth root fragments; not discernible.  Jaw may be present; however, 
specimen is buried in breccia.  Needs preparation. 

Sts 1669 Type Site  Tooth Indet. Fragments of badly damaged teeth; unidentifiable.  Some roots and/or crown 
fragments can be visualized.  

Sts 1675 Type Site  Cranium Indet. Neurocranial fragment; no discernible information. 

Sts 1683 Type Site  Tooth Indet. Isolated tooth (needs preparation); currently unidentifiable.  Specimen is 
enclosed in breccia.  Can only visualize one tooth surface (partially visible). 

Sts 1684 Type Site  Tooth Indet. Isolated tooth (needs preparation); possibly, a premolar or molar, but covered 
in breccia.  Only, a very small piece of enamel is visible. 

Sts 1688 Type Site  Cranium Indet. Neurocranial fragment; no discernible info. 

Sts 1702 Type Site  Maxilla Indet. Partial palate and bascranium.  Only ?lingual cusps of one molar tooth present.

Sts 1703 Type Site  Tooth Indet. Teeth in breccia, very large primate.  Can only visualize partial enamel. 

Sts 1704 Type Site  Maxilla Right Maxillary fragment with I1-I2.  Can visualize some buccal surfaces of posterior 
teeth; unfortunately, most of specimen is covered in breccia. I1-I2 are fractured 
at roots and most measurements not possible.   

Sts 1713 Type Site  Mandible Indet. Impression of mandible, reflecting portions of the ascending ramus and 
mandibular corpus.   

Sts 1716 Type Site  Tooth Indet. Fragmented canine; large in size.  Partial root and crown.  Specimen still 
encased in breccia; needs preparation. 
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Sts 1722 Type Site  Tooth Indet. Isolated incisor (needs preparation); can only visualize a portion of the lingual 
surface. 

Sts 1728 Type Site  Mandible Both Anterior portion of a mandible.  Most surfaces covered by breccia and can 
only visualize one partial tooth crown.  Mostly likely a sectorial P3.   

Sts 1748 Type Site  Maxilla Right Maxillary fragment with partial toothrow.  Portion of right mandible 
articulated.  Heavily fractured through bone and dentition; making it difficult 
to identify which teeth, or in some cases fragments, are present.   

Sts 1753 Type Site Parapapio Mandible Left Mandibular fragment with M1 (roots), M2 and M3 (complete)are present; 
heavily worn, older adult. 

Sts 1760 Type Site  Tooth Left I1.  Partial root; heavily worn.  Only breadth taken. 

Sts 1762 Type Site  Tooth Indet. Isolated molar tooth fragment, a very small piece of jaw is present.  Appears 
that another molar is present, but not enough for diagnosis.  Specimen is 
preserved as a small piece of enamel with roots. 

Sts 1763 Type Site Pp. broomi Tooth Indet. Pp. broomi in shape and morphology.  Tooth is encased in matrix and 
morphology is difficult to make out.  Tooth appears to be a M3; no 
measurements taken.  Specimen shows very little wear. 

Sts 1768 Type Site  Tooth Indet. Partial isolated molar (needs preparation); may actually be more anatomy there, 
but specimen is encased in breccia. 

Sts 1770 Type Site  Maxilla Indet. Maxillary fragment with tooth fragments; very little discernible anatomy.  
Teeth are fractured and need preparation.  Specimen still covered in breccia. 

Sts 1772 Type Site  Mandible Both Anterior portion of mandible. Portions of both rami.  Specimen is small in 
size; most tooth crowns fractured off.  Breccia covers the incisor alveoli which 
would have been help in identifying the specimen. 

Sts 1777 Type Site  Cranium Indet. Much of a severely crushed cranium; can visualize palatal surface.  Most of the 
dentition is absent.  Specimen appears to possess an erupting C1 which is Papio 
in size.  
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Sts 1778 Type Site  Cranium Indet. Neurocranial fragment; specimen is enclosed in breccia.  Needs preparation.   

Sts 1785 Type Site  Tooth Right Isolated incisor (I1, right side?).  Height can be measured.  Papionin in 
morphology. 

Sts 1788 Type Site  Mandible Indet. Mandibular fragment; no discernible anatomical information. 
Sts 1792 Type Site  Mandible Right Mandibular fragment with fractured dentition.  Appears to the right side.  

Preserves the C1-M1; can visualize the roots of P3, P4 and M1.  No teeth are 
measurable.  Specimen has small mandibular fossa. 

Sts 1794 Type Site  Mandible Both ?Anterior portion of a mandible with fractured dentition. 

Sts 1797 Type Site  Maxilla Indet. Very damaged piece of maxilla with fractured dental roots. 

Sts 1801 Type Site  Mandible Right Fragment of mandibular corpus; anterior portion.  Specimen preserves I2? - 
M2; very small specimen. 

Sts 1810 Type Site  Cranium Indet. Neurocranial fragment; no discernible information. 

Sts 1813 Type Site  Maxilla Both Anterior portion of a maxillary fragment with fractured dentition; juvenile.  C1 
is erupting (tip visible).  Other teeth less distinguishable because of fracture.  
Can only visualize the occlusal surfaces.  Specimen encased in breccia. 

Sts 1817 Type Site  Mandible Right Mandibular fragment with M1 and M2.  Papionin.  Can visualize fractured P3, 
sectorial; encased in breccia and missing the lingual side.  Can only visualize 
lingual side of M1 and M2, although some of the breccia has been worked away 
from the occlusal surface.  Nothing measurable. 

Sts 1828 Type Site  Tooth Indet. Isolated incisor; mostly a root.  Lingual portion of crown fractured; a piece of 
enamel is present, but projects into breccia. 

Sts 1836 Type Site  Tooth Indet. Partial isolated canine, can only visualize cross-section from superior view. 
Sts 1837 Type Site  Maxilla Right Maxillary fragment; appears to be right side.  Breccia covers most morphology; 

can visualize the ?distal end of a molar.  Occlusal surface covered.  Can also 
visualize internal surface of the palate (i.e. inside nasal cavity). 
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Sts 1839 Type Site  Tooth Indet. Partial isolated incisor.  Fragmented around cervix; not much of the crown or 
root present. 

Sts 1841 Type Site  Endocast Indet. Partial endocast, very poor condition. 

Sts 1868 Type Site  Mandible Indet. Mandibular fragment with corpus and symphysis. C1 roots, need preparation.  
Specimen is encased in breccia block. 

Sts 1895 Type Site  Maxilla Right M3 (crown) 
Sts 1899 Type Site  Tooth Indet. Isolated molar fragment, only one fragmented loph.  This may go with the 

type specimen. 

Sts 1917 Type Site Papio Maxilla Left Maxillary fragment.  Palate with roots of premolars and molars.  Specimen 
possesses a shallow palate; can visualize palatine foramen.  Distal roots of P3, 
roots of P4-M3 are visible.  M3 looks Lophocebus-like.  However, M3 is roots only 
not crown; so may not reflect actual morphology.   

Sts 1925 b Type Site  Mandible Left Mandibular fragment.  Specimen looks Pp. jonesi.  P3 and P4, small sectorial 
female? 

Sts 1927 Type Site  Tooth Indet. Partial isolated molar; fractured bucco-lingually. 

Sts 1929 Type Site  Maxilla Indet. Tooth fragments in piece of ?maxilla.  Teeth present appear to be the C1, P3 

(erupting) and a fragmented molar. 
Sts 1934 Type Site  Tooth Indet. Isolated canine; similar in size to Sts 2438.  Can visualize the buccal side, but 

difficult to determine jaw.  Not all of crown is exposed; needs preparation.  
No measurements. 

Sts 1937 Type Site C. williamsi Tooth Indet. Isolated incisor (needs preparation).  Specimen appears to be Cercopithecoides in 
size and morphology; but is encased in breccia and not discernible. 

Sts 1939 Type Site  Maxilla Right Maxillary fragment with impression of C1, I1 and I2 on right.  Papionin.   
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Sts 1954 Type Site  Tooth Indet. Isolated molar; appears to be bilophodont.  Can only visualize a small piece of 
enamel.  Remainder of specimen covered in breccia; needs preparation.  

Sts 1955 Type Site  Cranium Indet. Much of a neurocranium.  Cranial bone fragments suspended in breccia; needs 
preparation.  Very little identifiable information. 

Sts 1957 Type Site  Cranium Both Partial neurocranium.  No muzzle or dentition.  Very small.  On left side, 
specimen appears to possess a temporal bone with zygomatic arch.  Cranium 
filled with calcite.  Can only visualize outline of cranial vault bones. 

Sts 1960 a Type Site  Cranium Indet. Cranial fragment; appears to be a brow ridge.  Specimen is encased in large 
piece of calcite.  Sts 1960b goes along with this.  Note, someone has suggested 
that it might be a hominid endocast fragment (note in box). 

Sts 1963 Type Site  Cranium Both Specimen appears to be a calotte, but more likely is the inferior portion of two 
parietals and large portion of the basicranium.  Difficult to determine though 
because sediment fills the area where the foramen magnum and venous 
structures would be observed.  Needs preparation.   

Sts 1965 Type Site  Cranium Both Superior portion of a small braincase; juvenile.  Still encased in breccia. 

Sts 1966 Type Site  Maxilla Indet. Partially crushed muzzle.  Very badly damaged; only one cusp of one tooth 
visible.  Not identifiable. 

Sts 1969 Type Site  Cranium Indet. Temporal fragment with partial petrosal portion.  Specimen is still encased in 
breccia.  Needs preparation.   

Sts 1970 Type Site  Cranium Indet. Partial neurocranium.  Cranial vault fragment with missing portions 
represented as endocast.   

Sts 1983 Type Site  Endocast Right? Partial endocast; lobe of ?right frontal with orbital anatomy.   
Sts 1993 Type Site  Tooth Indet. Specimen appears to be a canine root, ?side.  Needs preparation as most 

surfaces are covered with breccia.  Crown is fractured and is covered with 
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?glue on its surface. 

Sts 1995 Type Site  Maxilla Indet. Maxillary fragment in very poor condition.  Needs preparation.  Still encased 
in breccia. 

Sts 2002 Type Site  Maxilla Indet. Remains of a completely shattered muzzle.  Partial toothrow; no measurable 
information. 

Sts 2008 Type Site  Cranium Both Most of an endocast and partial muzzle.  Very little anatomical information.  
Some cranial bone fragments adhering to the endocast.  Cannot visualize 
much snout; appears to be nasal septum. 

Sts 2009 Type Site  Cranium Both Almost complete, but severely fractured neurocranium.  No muzzle. 
Fragments are not in correct anatomical orientation.  Needs preparation and 
reconstruction. 

Sts 2010 Type Site  Cranium Indet. Several unidentifiable cranial fragments with a small fragment of endocast. 

Sts 2012 Type Site  Cranium Indet. Neurocranial fragment with small section of endocast; enclosed in breccia. 

Sts 2013 Type Site  Tooth Indet. Partial isolated tooth.  Appears to be a deciduous incisor; difficult to determine 
since only partial surface is exposed.  Specimen needs preparation.  Specimen 
encased in breccia only ?labial surface is exposed. 

Sts 2015 Type Site  Maxilla Right Maxillary fragment with fractured teeth.  C1-M3 are visible in various planes 
(not all the same plane).  Specimen appears to be right side because the palate 
can be visualized. 

Sts 2015 Type Site  Cranium Indet. Cranial fragment.  Appears to be a vault some fragment.  Can only visualize 
outline of cranium (semi-circle); remainder is encased in breccia and needs 
preparation. 

Sts 2016 Type Site  Tooth Indet. Partial isolated molar.  Specimen is fractured bucco-lingually. 

Sts 2017 Type Site  Mandible Indet. Mandibular fragment.  Tooth roots; very small. 
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Sts 2018 Type Site  Maxilla Right Maxillary fragment.  Palate visible, but specimen encased in breccia and teeth 
are fractured. 

Sts 2020 Type Site  Cranium Both Basicranium and partial muzzle.  Can visualize a potion of the sphenoid.  Most 
of all sides are encased in breccia.  Can visualize the outline of the basicranial 
bones. 

Sts 2021 Type Site  Mandible Left Mandibular fragment; appears to be left side. Specimen is encased in breccia; 
tooth crowns are missing. 

Sts 2023 Type Site  Cranium Indet. Partial neurocranium.  No muzzle.  Not readily identifiable. 

Sts 2032 Type Site  Cranium Right Large portion of Neurocranium.  No muzzle.  Appears to be the parietal; 
preserves the middle meningeal arterial grooves.   

Sts 2034 Type Site  Cranium Indet. Much of an extremely battered cranium; huge block of breccia.  Several 
fragments visible, but not readily identifiable.  Not anatomically useful. 

Sts 2035 Type Site  Cranium Indet. Shattered cranium; no recoverable information. 
Sts 2038 Type Site  Cranium Both Neurocranial fragment near midline.  More left than right.  Specimen ha left 

supraorbital region and proximal interorbital. 

Sts 2043 Type Site  Cranium Indet. Neurocranial fragment.  Can visualize endocranial surface.  Specimen still 
attached to breccia; no discernible information. 

Sts 2044 Type Site  Maxilla Both Maxillary fragment.  Muzzle with broken teeth.  Parapapio in profile.  Only, a 
portion of the nasal and maxillae are present.  Nasal aperture is preserved on 
right side.  Can observe small P3.  Can visualize left zygomatic and looks 
?female.  Shallow developed maxillary fossa on left; appears to be other bone 
fragments in same breccia block (bovid? ribs). 

Sts 2045 Type Site  Cranium Indet. Partial neurocranium.  Specimen is still encased in breccia.  Exterior surface 
visible.  No discernible information. 
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Sts 2051 Type Site  Mandible Both Mandbiular fragment.  Can only visualize the superior right side (fractured 
below alveoli) ,and on left, can visualize the same plus the lateral margins of 
the body (has a Papio-sized maxillary fossa).  Needs preparation.   

Sts 2058 Type Site  Mandible Indet. Mandibular fragment.  Can visualize lingual surfaces of incisors, but they are 
fractured.  Can only visualize tooth clearly.  Rest of specimen is enclosed in 
breccia. 

Sts 2067 Type Site  Maxilla Indet. Maxillary fragment with M3.  Specimen is measurable. 
Sts 2071 Type Site  Maxilla Right Maxillary fragment with portions of the right molars.  Specimen is fractured in 

a manner in which you are viewing the roots of the right molars superiorly.  
Additionally, can visualize the curvature of the palate from the internal side. 

Sts 2077 Type Site  Mandible Indet. Mandibular fragment with three molars (needs preparation); not very 
identifiable. 

Sts 2079 Type Site  Tooth Indet. Isolated molar fragment; M2? Only one side visible (buccal or lingual), 
remainder covered in breccia. 

Sts 2084 Type Site  Mandible Right Mandibular fragment encased in breccia.  Only lingual surfaces are visible.   

Sts 2093 Type Site  Mandible Left Mandibular fragment; appears to be left side.  Difficult to determine.  Molar 
present, not M3, is only roots.  Specimen encased in breccia. 

Sts 2103 Type Site  Mandible Left Mandibular fragment with P3-M3; Corpus with impression of ascending ramus. 

Sts 2105 Type Site  Tooth Indet. Isolated incisor.  Small in size, occlusal surface blocked by breccia.  Only 
lingual surface is visible. 

Sts 2106 Type Site  Maxilla Indet. Maxillary fragment with fractured dentition.  Not readily identifiable.  Paint for 
specimen numbering covers most of specimen’s surface; makes identification 
more difficult.  Teeth are represented by a few root and enamel fragments; 
encased in breccia. 
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Sts 2111 Type Site  Cranium Both Anterior portion of a neurocranium.  On left, temporal line appears to be 
present.  Fragment is most of the frontal, but fracture passes through bone 
(exposing diploё) at 45º. 

Sts 2115 Type Site  Cranium Left Cranial fragment.  Appears to be the left tempora; covered in breccia on most 
sides. 

Sts 2116 Type Site Parapapio Tooth Left Tooth suspended in breccia.  Heavily worn.  Appears to have roots visible on 
one side (buccal).  Breccia precludes any measurements; except maybe length.  
On same breccia block, an incisor can be visualized; not well enough to 
identify.  Appears to represent an I2. 

Sts 2117 Type Site Pp. broomi Maxilla Right Maxillary fragment of older adult.  Teeth are heavily worn.  P4 is mostly 
missing.  Material has been used to hold teeth together on lingual side.  Most 
of lingual side on all teeth is sheered away and covered with material.  Only 
measurement possible is length of M2.  Appears to have horse-shoe shape of 
Pp. broomi palate; tooth shape is similar. 

Sts 2118 Type Site  Mandible Right Mandibular fragment.  Must be a couple of specimens with this number.  
Anterior-most portion of a mandible.  Incisors and canines appear to be 
missing.  Specimen does have a small sectorial P3.  Mostly, right portion, but 
small fragment of left is present.  Needs preparation.   

Sts 2118 Type Site  Cranium Indet. Appears to be two different specimens on this breccia block.  One looks like 
frontal fragments of a juvenile? Can visualize interorbital distance and flat 
frontal.  Posterior lobe of an endocast on same side.  On opposite side of 
breccia block, one can visualize crown fragments of molars? Teeth seem too 
large to belong to other specimen.  Needs preparation; both encased in 
breccia. 
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Sts 2122 Type Site P. izodi Maxilla Right Maxillary fragment with deep palate.  Right M1-M3 and left lingual enamel of 
M3 only.  Right side, M1 missing mesial surface, M2 complete and measureable, 
M3 missing buccal cusps and enamel.  M3 typical papionin, not Lophocebus-like 
(i.e. not triangular); however, difficult to say with missing cusps. 

Sts 2123 Type Site  Mandible Left P4; most surfaces covered with breccia. 

Sts 2124 Type Site  Mandible Indet. Mandibular and tooth fragments; pieces scattered throughout the breccia.  Not 
measurable; needs preparation. 

Sts 2130 Type Site  Tooth Indet. Isolated incisor, unable determine jaw and therefore side.  Small enough to be 
an I2; could as well be a lower. 

Sts 2133 Type Site  Tooth Indet. Isolated male canine; very large.  Immeasurable; similar in size and structure to 
Sts 2438.  Specimen is 65% encased in breccia.  Appears to be the buccal side.  
No side. 

Sts 2139 Type Site  Tooth Indet. Isolated molar in jaw fragment (needs preparation).  Occlusal surface and most 
others covered with breccia; unable to identify.   

Sts 2142 Type Site  Maxilla Indet. Maxillary fragment with fragments of two teeth.  Specimen is heavily 
fragmented and covered in breccia. 

Sts 2143 Type Site  Endocast Both Anterior portion of an endocast.  Exhibits the frontal lobes near the orbits.   

Sts 2144 Type Site  Tooth Indet. Isolated P3?  Top of crown has been fractured; appears to be a maxillary, but 
not definitive.   

Sts 2146 Type Site  Tooth Indet. Isolated molar fragment.  Cusps covered with breccia, not readily identifiable. 

Sts 2147 Type Site  Tooth Indet. Isolated ?molar fragment.  Only one loph visible.  Remainder of tooth covered 
with breccia.  Specimen may, as well, be a premolar. 

Sts 2158 Type Site  Mandible Left Mandibular fragment.  Preserves a portion of the left corpus with tooth roots.  
Fracture appears to have been just below most of the roots.  Root tips and 
impression of a molar crown is visible; no other anatomical information 
observable.  
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Sts 2160 Type Site Pp. broomi. Maxilla Both Maxillary fragment.  Edentulous specimen.  Identification is debatable, but 
specimen has relatively large maxillary ridges.  Right side exhibits evidence of a 
large maxillary fossa.  Specimen appears to have possessed a relatively large 
canine (male). 

Sts 2161 Type Site  Mandible Indet. Mandibular and tooth fragment.  Encased in breccia; not easily discernible.  
No measurements. 

Sts 2163 Type Site  Tooth Indet. Partial isolated tooth; very little surface exposed.  Can visualize enamel and 
dentine where fractured. 

Sts 217? Type Site  Cranium Left Posterior end of neurocranium.  On left, can visualize auditory meatus and 
glenoid fossa.  Most other regions fragmented.  Specimen needs preparation to 
remove it from the block of breccia. 

Sts 2174 Type Site  Mandible Indet. Mandibular fragment.  Superior edge (i.e. condyles) project into breccia block.  
Not clear whether superior portions are preserved.  Can only visualize gonion.  
Mandible is fractured posterior to the toothrow. 

Sts 2190 Type Site  Cranium Left Cranial fragment.  Remains of a completely damaged cranium.  Appears to be 
left side; can visualize partial palate on right.  Encased in breccia.  Can visualize 
outline of muzzle.  Only partial frontal preserved.  Appears to have the right 
temporal bone, but again, encased in the breccia.  Perhaps, a few fragments of 
teeth are present, but covered.  Specimen needs preparation.   

Sts 2193 Type Site  Tooth Indet. Partial isolated molar.  Appears to be maxillary by looking at roots.  Covered 
in breccia; difficult to determine with confidence.   

Sts 2196 Type Site  Tooth Indet. Isolated tooth (probably canine, needs preparation); only lingual surface 
visible.  Rest of specimen covered in breccia. 

Sts 2205 Type Site  Palate Right Palatal fragment with a partial toothrow.  Dentition is fractured and are 
viewable only in cross-section; no measurements. 
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Sts 2206 Type Site  Tooth Indet. Partial isolated tooth.  Specimen is suspended in breccia and not readily 
identifiable. 

Sts 2207 Type Site  Tooth Indet. Fragment of isolated tooth.  Heavily worn molar? Only partially visible; needs 
preparation.   

Sts 2208 Type Site  Maxilla Right? Maxillary fragment with tooth roots.  Impression of P3, buccal cusps of P4, and 
buccal cusps of M3.  Teeth are highly fragmented but identifiable.   

Sts 2209 Type Site  Tooth Indet. Isolated tooth fragments; difficult to identify because breccia is blocking most 
surfaces.  Teeth are fractured near cervix.  Appears as a small C1 and P3.  Thin 
piece of bone adjacent to tooth fragments could be palate, but seems very thin.  
Needs preparation. 

Sts 2212 Type Site  Cranium Indet. Neurocranial fragment; needs preparation.  Difficult to visualize anatomy. 

Sts 2215 Type Site  Maxilla Right Maxillary fragment with mixed dentition.  Maxilla (crushed) with I1, dm2, M1, 
and M2 (unerupted).  Because of adhering breccia; no measurements can be 
taken except length of I1. 

Sts 2215 Type Site Parapapio Cranium Indet. Appears to be a cranial fragment, but difficult to determine.  Encased in 
breccia and is a small piece. 

Sts 2220 Type Site  Cranium Indet. Cranial fragment with ½ of neurocranium.  Looks like calotte.  Breccia and 
calcite cover outside of specimen.  Not identifiable. 

Sts 2222 Type Site  Cranium Indet. Small portion of neurocranium.  Cannot determine region.  Where bone is 
absent, endocast is present. 

Sts 2223 Type Site  Endocast Indet. Appears to be a large endocast.  Almost all sides are covered with breccia, 
needs preparation.  Specimen shows very little anatomical detail. 

Sts 2224 Type Site  Mandible Indet. Impressions of two mandibles; not very diagnostic.  Large breccia block with 
several other bone fragments included in the matrix. 
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Sts 2227 Type Site  Maxilla Indet. Tooth fragments with maxillary fragment.  Specimen encased in breccia. 

Sts 2231 Type Site  Tooth Right Isolated M2 (heavily fractured on the lingual side) and M3 (fairly complete).  
Measurements of M3 length, height and notch height can be taken. 

Sts 2244 Type Site  Cranium Both Anterior portion of a braincase and muzzle.  Right side, most of superior orbit, 
interorbital region and partial snout.  Left side, only 1/3 of the supraorbital 
region and orbits.  Remainder of the specimen encased in breccia.  Papionin in 
morphology; little or no brow but small interorbital. 

Sts 2251 Type Site  Tooth Indet. Fragments of isolated teeth. 

Sts 2262 Type Site  Cranium Indet. Neurocranial fragments.  No discernible information.   

Sts 2264 Type Site  Cranium Indet. Neurocranial fragment.  No identification. 

Sts 2274 Type Site  Mandible Indet. Mandibular fragment with ?M3. Portions of the ascending ramus and gonion 
preserved.  Specimen is fractured through M3.  Appears to be left; needs 
preparation to remove it from breccia.  Breccia covers all surfaces except the 
lingual.  

Sts 2279 Type Site  Tooth Indet. Isolated tooth fragment.  Can visualize partial tooth; may be a premolar.  Still 
encased in breccia, needs preparation. 

Sts 2280 Type Site  Mandible Indet. Mandibular fragment.  M3 is erupting, but not in occlusion.  Other teeth, M1 
and M2, are less recognizable, as fracture goes through alveoli and roots.  
Siding indeterminate.   

Sts 2292 Type Site  Tooth Indet. Partial isolated molar.  Only one loph is present; cannot determine mesial or 
distal. 

Sts 2295 Type Site  Mandible Indet. Mandibular fragment with partial ?molar tooth and alveoli.  Posterior portion 
of corpus and ascending ramus present, as well. 
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Sts 2297 Type Site  Tooth Indet. Fragment of isolated molar.  However, specimen is cryptic, as most of its 
morphology is covered with paint and/or breccia. 

Sts 2303 Type Site  Maxilla Right Damaged maxillary fragment.  Very deep palate with parallel/straight 
toothrows.  Breccia covers most of the superior (nasal region) muzzle.  
Appears to possess a large zygomatic.  Needs preparation.  Can visualize a 
molar root.  Specimen looks to have possessed a relatively large canine; 
difficult to determine exact size.   

Sts 2306 Type Site  Tooth Indet. Tooth fragments in ?maxilla.  Can visualize roots, but very little anatomical 
information.  Needs preparation.  Breccia covers most of the specimen. 

Sts 2331 Type Site  Mandible Right Mandibular fragment.  Junction of corpus and ascending ramus.  Can visualize 
M3? Lingual side covered with breccia. 

Sts 2333 Type Site  Cranium Both Mandibular fragment with right I1-I2, dc1, dm1, dm2, M1 and left I1-I2, C1 
(unerupted).  Foramen visible on posterior surface of anterior mandible. 

Sts 2344 Type Site  Maxilla Indet. Maxillary fragment.  Can only visualize partial roots sheared mesio-distally.  
Maxillae halves appear to be compressed medio-laterally. 

Sts 2348 Type Site  Tooth Left Isolated left P4.  Only, occlusal surface is visible.  Remainder of specimen is 
embedded in breccia. 

Sts 2350 Type Site  Maxilla Indet. Portion of a battered muzzle.  Can make out some dental roots.  Specimen is 
fractured to a degree rendering most features unidentifiable.  Muzzle projects 
into breccia; needs preparation.   

Sts 2352 Type Site  Cranium Indet. Basicranium and a partial muzzle.  Not readily identifiable. 
Sts 2365 Type Site  Tooth Indet. P3-P4 with an impression of a canine root to the side.   
Sts 2375 Type Site  Maxilla Indet. Portion of a severely damaged snout.  Specimen needs preparation.  Presently, 

not much anatomical information observable.   
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Sts 2376 Type Site  Maxilla Both Portion of a palate and tooth roots.  Heavily fractured, can visualize partial 
tooth roots/alveoli.  Needs preparation.  Fragments of P3-M3 present.   

Sts 2377 Type Site  Cranium Both Much of neurocranium.  Can visualize the supraorbital tori; very lightly built, 
as in Parapapio.  Cranial vault continues until parietal.  Specimen is mainly 
frontal and parietal fragments on right side; small fragments on left. 

Sts 2388 Type Site  Cranium Indet. Neurocranial fragments.  Looking at endocranial surface; exterior surface of 
bones is in breccia.  Needs preparation; currently, no discernible anatomically 
information. 

Sts 2406 Type Site  Cranium Indet. Impression of neurocranial fragment.   

Sts 2433 Type Site  Tooth Indet. Partial isolated tooth.  Not readily identifiable; still encased in breccia.  Can 
visualize very little surface.  Specimen appears to be a molar, as interpreted 
from fracture.  

Sts 2438 Type Site  Tooth Indet. Isolated male canine; very Papio-like in form.  Roots are fractured off.  
Difficult to determine side or jaw; however, appears to be maxillary. Most 
morphology covered with breccia. 

Sts 2444 Type Site  Tooth Indet. Partial isolated tooth.  Can visualize two faint cusps; encased in breccia.  
Specimen needs preparation.   

Sts 2449 Type Site  Mandible Indet. Mandibular fragment with two molars (need preparation).  Not readily 
identifiable. 

Sts 2450 Type Site  Endocast Indet. Endocast of basicranium.  Difficult to visualize exact location of specimen.   

Sts 2475 Type Site  Mandible Right Mandibular fragment.  Very little anatomical information.  Can only visualize 
one cusp of a premolar or molar.  Difficult to determine cusp.  Appears to be 
a M3.  Can also visualize the impression of the corresponding M2.   

Sts 2477 Type Site  Tooth Right M2, lingual surface exposed with some of the occlusal surface.  Only, length 
can be measured.  Perhaps, lingual and buccal intercusps can be measured, as 
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well.   

Sts 2488 Type Site  Tooth Indet. Portions of two molars; unable to identify further.  Small fragment of bone 
attached to one molar; not enough for identification.   

Sts 2489 Type Site  Tooth Indet. Isolated molar; crown fractured and covered with breccia.  Unidentifiable; 
needs preparation.   

Sts 2508 Type Site  Tooth Indet. Isolated premolar; broken tooth off of Sts UN 2.   
Sts 2510 Type Site  Mandible Right Mandibular fragment with fractured dentition.  I1-M3, none of which are 

measurable. All are fragmented. 
Sts 2512 Type Site  Tooth Indet. Root of male canine; very large.  Papio-like.  Looks like it would have belonged 

to a similarly sized individual as Sts 2438. 
Sts 2525 Type Site  Mandible Right Mandibular corpus with tooth roots.  Specimen is suspended in breccia; can 

visualize lingual side.  Remainder covered in breccia. 
Sts 2531 Type Site  Tooth Indet. Portions of isolated teeth, unidentifiable. 

Sts 2544 Type Site  Tooth Indet. Unidentifiable tooth fragment.  Covered in breccia.  Needs preparation.  Even 
after prep, would probably still be unidentifiable.  May be root fragment. 

Sts 2545 Type Site  Mandible Right Edentulous mandibular fragment.  Most of right ascending ramus.  Only, 
lateral side visible; specimen encased in breccia. 

Sts 2548 Type Site  Tooth Indet. Encased in breccia; no measurements possible.  Three teeth present.  Appears 
to be buccal side of dm1 (enamel only showing), dm2 (buccal side cusps) and 
M1.  Remainder of tooth surfaces are encased in breccia.  Length of M1 can be 
estimated; difficult to determine which jaw and side. 

Sts 2558 Type Site  Mandible Indet. Mandible and tooth fragments.  Very little anatomical information 
determinable.  Most covered with breccia; outline of specimen looks 
mandibular, but may as well be maxillary fragment.   
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Sts 2570 Type Site  Mandible Indet. Small mandible and tooth fragments.  Only, partial crowns present.  Difficult 
to determine side or teeth present.  Specimen is heavily fragmented. 

Sts 2572 Type Site  Cranium Indet. Portions of a crushed cranium.  Basicranium and posterior muzzle.   
Sts 2643 Type Site  Tooth Indet. Portion of a damaged molar.  Difficult to visualize; as specimen is covered 

with breccia. 
Sts 3035 Type Site P. izodi Cranium Both Partial muzzle and orbits, fractured molar toothrow (bilaterally).  Teeth are not 

measurable.  Palate is horse-shoe shaped.  Left side preserves four infraorbital 
foramina.  Specimen possesses forward facing zygomatics.  No sign of 
maxillary fossa. 

Sts 3036 Type Site  Tooth Left Isolated C1.  Large in size; tip is fractured and only partial root is exposed.  
Needs preparation. 

Sts 3037 Type Site Parapapio Mandible Both Mandibular fragment.  Still encased in breccia; few measurements taken.  Most 
tooth surfaces encased in breccia.  Tooth rows appear parallel.  Right side M3 
missing hypoconulid due to fracture.  Only portions of corpi are present and 
few teeth.  Missing anterior portion of mandible. 

Sts 3038 Type Site  Tooth Right Isolated M2.  Some surfaces covered in breccia.  Able to measure  breadth and 
lengths.  Occlusal surface covered with breccia.   

Sts 3039 Type Site  Tooth Left Isolated P4; only length measurable.  Remainder of specimen is covered in 
breccia. 

Sts 3040 Type Site  Tooth Right Isolated I2; only partial crown and root.  Encased in breccia; no measurements.

Sts 3041 Type Site  Tooth Right Isolated I2, most surfaces covered in breccia; no measurements. 
Sts 3042 Type Site  Tooth Left Isolated I2? Can only visualize portions of the tooth in occlusal cross-section; 

covered in breccia. 
Sts 3043 Type Site  Mandible Left Mandibular fragment with a partial M3.  Very poor condition; highly 

fragmented and cemented in breccia. 
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Number 

Provenance Taxon Element Side Comments 

Sts 3044 Type Site  Tooth Left Isolated P3.  Can only measure flange length and possibly height.  Other 
surfaces enclosed in breccia. 

Sts 3045 Type Site Parapapio Tooth Right Most of tooth is covered with breccia and cannot be measured.  Maxillary 
tooth; mesial lingual cusp is nearly covered with breccia.  Breadth 
measurements of distal loph taken.  Tooth is crown only.  Roots are broken 
off. 

Sts 3046 Type Site  Tooth Indet. Partial isolated molar.  Specimen still suspended in matrix; no measurements. 

Sts 3047 Type Site Parapapio Maxilla Left Maxillary fragment with mesial portion of the M2.  Other than length of M2, all 
other measurements can be taken.  Bone still encased in breccia.  Height 
measurements may be a little tenuous.  Appears to have a horse-shoe shaped 
palate.  Dentition compares well with Pp. broomi from Member 2.  Specimen 
was assigned to Pp. whitei/P. robinsoni by Eisenhart.   

Sts 3048 Type Site Parapapio Cranium Both Much of a badly damaged cranium.  Specimen encased in breccia.  Cranial 
measurements not possible; All sides not accessible.  Right palate is absent.  
Only, P4-M3 present on left side.  Teeth are cracked and distorted.  No 
measurements except lengths taken.  Horse-shoe shaped palate.  Not able to 
determine if maxillary fossa present. 

Sts 3049 Type Site  Tooth Right Isolated I2.  Heavily worn. 

Sts 3050 Type Site  Tooth Right Isolated P3.  Fragmented crown. 

Sts 3051 Type Site  Tooth Right Isolated M1; crown only.  Appears to have v-shaped buccal clefts.  Very small 
in size.  Doesn’t appear to exhibit much molar flaring. 
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Sts 3052 Type Site Parapapio Maxilla Left Partial left palate; still encased in breccia.  External surface of the maxilla (left) 
can be visualized.  Occlusal surfaces of four teeth can be observed.  Some may 
not be measured because breccia surrounding teeth.  M3 appears very 
Lophocebus-like in morphology.  Teeth also appear to be in shape and size of 
Pp. broomi.  Palate appears horse-shoe shaped, not parallel.  P4 is fractured and 
enamel chipped on buccal surface; only length taken. 

Sts 3053 Type Site Pp. jonesi Mandible Left Mandibular fragment; heavily distorted.  Tooth row is 45º out of synch with 
the ascending ramus (projects forward).  Also, buccal side of mandible is 
missing and covered with material (glue?).  Very old adult.  Heavily worn; 
catalog states female.  Size and nature of P3 suggests Pp. jonesi.   

Sts 3054 Type Site Parapapio Mandible Both Mandibular fragment; very old adult.  Heavily worn; only lengths of right M2-
M3 can be taken.  Remaining dentition is fragmented.  Size suggests Pp. jonesi; 
difficult to determine.  Incisors look really small (C. williamsi), but may the 
result of fragmentation.  Size of P3 (right) appears to be female 

Sts 3055 Type Site  Maxilla Both Shattered maxilla.  Left side has P3-M3, very poor condition.  Right side, only 
M2 and M3 present, same condition; no measurements. 

Sts 3056 Type Site  Mandible Right Mandibular fragment, P4 and M1.  Left side corpus to about M1.  Alveolus has 
been sheared on left.  Teeth are covered with breccia and inaccessible and/or 
in poor condition. 

Sts 3057 Type Site  Cranium Both Juvenile, cranial fragments.  Small interorbital distance.  Frontal fragment.  
Coronal suture visible from left to midline; suture was unfused.  

Sts 3061 Type Site Parapapio Mandible Left Mandibular corpus with partial P4 and M2 (complete); no measurements for P4 
taken. Appears to have a mandibular fossa.  Mandible is fractured and 
distorted a little. Pp. broomi-sized tooth, M2. 
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Sts 3062 Type Site  Mandible Right Mandibular fragment.  Heavily damaged.  I2 fragment, but not in correct plane. 
I2 has been shifted buccally; very worn.  Breadth measurement possible. 

Sts 3063 Type Site  Cranium Indet. Much of a shattered and crushed cranium.  No tooth crowns visible.  
Specimen is in a very deteriorated condition. 

Sts 3064 Type Site  Tooth Right? Partial molar.  Specimen appears to be the M2?  Lingual cusps only. 

Sts 3066 Type Site  Maxilla Left Maxillary fragment with C1-M2.  Heavily damaged; no tooth is greater than 
40% complete.  Most of dentition is only enamel fragments.  Appears 
Parapapio in size. 

Sts 3067 Type Site Parapapio Maxilla Left Fragmented articulated maxilla and mandible.  No measurements are possible 
and difficult to determine age.  Catalog suggests female.  Sex based upon small 
appearance of the teeth.  Adult with P3-P4.  

Sts 3068 Type Site  Tooth Right Isolated P4; disto-lingual surface fragmented.  Crown only. 
Sts 3070 Type Site Parapapio Mandible Right Partial M3 (distal cusps and hypoconulid).  Can visualize roots of M2 and 

proximal loph M3 where they have been sheared off. Measurements are 
difficult; should be viewed as estimates. 

Sts 3071 Type Site  Tooth Right M3, missing buccal cusps.  Hypoconulid is present; length can be estimated. 

Sts 3072 Type Site  Maxilla Left Maxillary fragment with P4.  Can visualize a partial maxilla buried in breccia.  
Buccal, mesial and distal sides are to an extent are covered by breccia.  Can 
visualize a faint outline of the M1 (mesial root). No measures. 

Sts 3073 Type Site Parapapio Maxilla Left Maxillary fragment with mixed dentition.  Specimen includes mandibular and 
maxillary fragments, deciduous and permanent teeth.  Cannot visualize 
occlusal surfaces except for M1 (erupting).  Not measurable. 

Sts 3076 Type Site  Cranium Indet. Most of severely weathered and damaged cranium; probably irreparable, very 
poor condition. 
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Sts 3078 Type Site Parapapio Mandible Right Mandibular fragment; fractured and covered with breccia.  M1-M3.  Old adult; 
heavily worn.  Only M3 can be measured; breccia is adhering to the remainder 
of the specimen.  M2 length can be measured.  Specimen appears to have a 
slight concavity suggestive of a mandibular fossa.   

Sts 3086 Type Site  Tooth Left Catalog states molar fragment; appears to be a mandibular P4 based upon the 
presence of a lingual notch.  Also, there is an absence of a second loph.  Some 
measurements can be taken; looks Papio-sized. 

Sts 3091 Type Site  Cranium Both Most of a neurocranium.  Also, jaw and tooth fragments.  Only, superior 
portion of neurocranium visible.  Mostly endocast, remainder enclosed in 
breccia.  Same for the jaw and tooth fragment. 

Sts 3092 Type Site  Endocast Both Complete endocranial cast.  No muzzle.  Excellent preservation; can visualize 
most of midline structures.  Right side less complete than left.  On left side, 
can visualize both the temporal and frontal lobes. 

Sts 3093 Type Site  Cranium Both Cranium.  Orbits and fragment of frontal.  Supraorbital ridges (both sides) and 
left zygomatic (under orbit only) are preserved.  Appears to have small-sized 
supraorbital torus; however, larger than typical Parapapio (i.e. C. williamsi or 
Papio?). 

Sts 3094 Type Site  Endocast Right Portion of an endocranial cast.  Small size; appears to be less than ½ of right 
side. 

Sts 3095 Type Site  Cranium Indet. Neurocranial fragment. 

Sts 3096 Type Site  Mandible Indet. Mandibular fragment; difficult to determine which tooth is present.  Can only 
visualize the distal side, crown not visible.  Tooth appears to be a molar. 

Sts 3097 Type Site  Cranium Indet. Muzzle with fractured dentition (left toothrow) and neurocranial fragments.  
Cranium still encased wholly in breccia.  Teeth from lateral view appear 
papionin.  Pp. broomi in profile? No measurements; appears as if are viewing 
cranium from inside-out. Toothrow is fractured down middle of teeth; difficult 
to determine side. 
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Sts 3098 Type Site  Cranium Both Complete neurocranium and endocast.  No muzzle.  Specimen has small 
supraorbital torus.  Endocast present in occipital region.  Left side, temporal 
and parietal are preserved.  Right side, parietal side.  Difficult to determine, but 
anteorbital region appears to drop as in Papio, not Parapapio. 

Sts 3099 Type Site  Cranium Indet. Partial neurocranium and muzzle.  Not diagnostic and heavily fragmented.  
Specimen does not have any measurable teeth.  Encased in breccia; needs 
preparation. 

Sts 3100 Type Site  Cranium Both Most of neurocranium (crushed) and partial muzzle.  Right side of cranium 
preserves portions of the temporal and parietal bones.  Right side, tooth 
fragment appears to be a heavily worn premolar.   

Sts 3101 Type Site  Maxilla Right Maxillary fragment with C1-M1; only partial buccal surfaces are visible.  
Remainder covered with breccia.  No measurements.  Maxilla also fragmented.  

Sts 3102 Type Site  Cranium Indet. Neurocranial fragment; appears to be parieto-occipital region (?right). 

Sts 3103 Type Site  Cranium Both Neurocranium and a partial muzzle.  Specimen is wholly encased in breccia.  
No measurements; needs preparation. 

Sts 3104 Type Site  Cranium Left ½ of braincase.  Can only visualize outlines and a small piece of the posterior 
endocast.  Most of the specimen covered with breccia. 

Sts 3105 Type Site  Cranium Indet. Partial neurocranium and muzzle.  Specimen appears to be a conglomeration 
of mangled fragments.  Very poor condition; large piece of breccia. 

Sts 3106 Type Site  Endocast Both Basicranium; beautifully preserved venous structures in occipital region.   

Sts 3108 Type Site  Endocast Right Partial neurocranium.  Specimen appears to be the posterior, right lobe.  
Remnants of bone can be visualized at edges; mostly endocast is exposed. 

Sts 3109 Type Site  Cranium Indet. Partial neurocranium? Must be another Sts 3109, as well. 
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Sts 3111 Type Site  Cranium Indet. Basicranium and a partial maxilla; mangled specimen.  Needs preparation.  
Breccia adhering to specimen. 

Sts 4208 Type Site Pp. broomi Maxilla Right teeth are held together by glue? No portion of the maxilla can be visualized.  
Teeth attributed to maxilla simply because of morphology; teeth also appear in 
a horseshoe shaped pattern indicative of P. broomi; m1 fractured both 
mesially and mesio-buccally. Only distal loph measurement can be taken 

Sts UN 1 Type Site  Cranium Indet. Neurocranial fragments; bleached white.  No discernible anatomical 
information. 

Sts UN 2 Type Site  Tooth Indet. Specimen appears to be a P4 (crown).   
Sts UN 3 Type Site  Endocast Both Nice endocast of superior brain region.  Preserved posteriorly unttil 

cerebellum.  Can visualize venous and arterial structures. 
Sts UN 5 Type Site  Cranium Indet. Cranial fragment; appears to be fragment of ?temporal with lobe impression. 

Sts UN 6 Type Site  Maxilla Right Maxillary fragment with P3-M3; poor condition.  Some measurements are 
possible.  P3 crown fractured.  All teeth are heavily worn.  Specimen appears to 
be a Pp. broomi.  Has horse-shoe shaped maxilla.   

Sts UN 7 Type Site  Mandible Right Pp. broomi; right mandibular fragment in poor condition with M2-M3 
(unrupted).  Mandible is exfoliated. 

Sts UN 8 Type Site  Maxilla Left Maxillary fragment; appears to be a female Pp. jonesi. 
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Sts 368 b Type Site Vertebra - Atlas  Articulated atlas and axis vertebrae in excellent condition. 
Sts 370 f Type Site Vertebra - Axis  Axis with dens; doesn't have spinous processes but preserves most of 

both pedicles.   
Sts 377 c Type Site Humerus Right Right distal humerus with trochlea and olecranon fossa. 
Sts 378 d Type Site Femur Right Wits catalog says isolated incisor, but is actually a right femur fragment 

preserving lesser trochanter. 
Sts 381 e Type Site Vertebra - 

Thoracic 
 Part of thoracic vertebra; missing most of centrum.  But, preserves 

spinous and transverse processes.  
Sts 394 c Type Site Vertebra - Cervical  Cervical vertebra has been attributed to C. williamsi.  Goes with Sts 394 a 

and b, a nice cranium of C. williamsi. 

Sts 415 b Type Site Vertebra - Lumbar  Centrum of lumbar vertebra; missing most of pedicles and spinous 
process.   

Sts 443 Type Site Femur Right Right proximal femur fragment.  Greater and lesser trochanters visible, 
but missing head and neck.  Most superior portion of specimen covered 
in breccia. 

Sts 549 Type Site Femur Left Left distal femur diaphysis with condyles. 
Sts 551 Type Site Vertebra - Cervical  Cervical vertebra; missing part of left pedicle, but otherwise complete.  

Both transverse foramina are preserved.  
Sts  1069 Type Site Femur Right Proximal right femur with greater and lesser trochanters; anterior portion 

covered with breccia.  Only posterior side clearly viewable. 

Sts  1089 Type Site Femur Indeterminate Fragment of proximal femur.  Difficult to side, because femur is 
fractured.  Specimen is a longitudinal section through femur. 

Sts  1092 Type Site Femur Indeterminate Fragment of femur head appears to be a ?juvenile head. 
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Sts  1094 Type Site Femur Right Right proximal femur; catalog says left.  Specimen preserves greater and 
lesser trochanter and unfused femoral head; juvenile.  Unfused portion 
missing. 

Sts  1204 Type Site Tibia Right Distal tibia, right with medial malleolus. 
Sts  1264 Type Site Humerus Left Left distal humerus (fragmentary); missing anterior half and posterior half 

is encased in breccia.  Trochlea and capitulum can be visualized in a cross-
sectional view.   

Sts  1458 Type Site Humerus Left Fragmentary proximal humerus; appears to be medial side of a right; but 
tubercles not present. 

Sts  1469 Type Site Femur Indeterminate Femur head needs preparation may preserve a portion of the proximal 
shaft. 

Sts  1504 Type Site Humerus Left Left distal humerus with trochlea and capitulum; posterior surface 
covered with breccia. 

Sts  1614 Type Site Femur Left Distal femur; inferior patellar surface and both condyles visible; remainder 
covered in breccia; compares well with Sts 549.   

Sts  1663 Type Site Tibia Indeterminate Distal tibia fragment; most surfaces covered with breccia. 
Sts  1733 Type Site Femur  Part of femur head and shaft, goes with Sts 1092. 
Sts  1764 Type Site Radius Left Distal radius; very complete. 
Sts  1860 Type Site Tibia Indeterminate Proximal tibia fragment.  Much of both condyles preserved.  Posterior 

surface slightly fractured.  Anterior tuberosity and a portion of the 
anterior crest preserved. 

Sts  1905 Type Site Femur Left Left distal femur fragment; both condyles and patellar surface preserved.  

Sts  1978 Type Site Femur Indeterminate Piece of proximal femur shaft; lesser trochanter can be visualized. 
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Sts  1992 Type Site Femur Left Left proximal femur; preserves head, neck, part of diaphysis and lesser 
trochanter.  Greater trochanter has been sheared off specimen. 

Sts  2050 Type Site Femur Left Part of a left proximal femur with head and a portion of the lesser 
trochanter. 

Sts  2069 Type Site Femur Indeterminate Portion of a femur head. 
Sts  2074 Type Site Humerus Right Right distal humerus fragment; only medial side of trochlea present.  

Remainder of trochlea and capitulum missing; can visualize superior 
outline of olecranon fossa. 

Sts  2109 Type Site Femur Right Right proximal femur fragment preserving partial head, complete neck 
and lesser trochanter. 

Sts  2146 8 Type Site Pelvis Right Right pelvic piece with acetabulum and a portion of ilium 

Sts  2150 Type Site Femur Indeterminate Fragmented distal femur (medial condyle?); anterior surface covered with 
breccia and other condyle fragmented off.  So, siding is not possible.   

Sts  2185 Type Site Humerus Indeterminate Fragment of proximal humerus with greater tubercle.   
Sts  2188 Type Site Femur Indeterminate Fragment of distal femur; fragmented condyles but can visualize patellar 

surface.   
Sts  2201 Type Site Humerus Indeterminate Fragment of distal humerus; only olecranon fossa present and part of 

diaphysis.  Medial and lateral sides sheared off. 
Sts  2219 Type Site Humerus Right Right proximal humerus with greater and lesser tubercle.  Medial surface 

is covered with breccia. 
Sts  2229 Type Site Pelvis Right Pelvic fragment.  Acetabulum and a small piece of surrounding bone.  

Same side as Sts 2146. 
Sts  2230 Type Site Tibia Right Right proximal tibia with tibial tuberosity and crest. 
Sts  2259 Type Site Femur Indeterminate Femur head and proximal neck. 
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Sts  2357 Type Site Femur Indeterminate Femoral head encased in breccia; only head itself is sticking out of 
breccia.  Partial diaphysis may be present; however, specimen needs 
further preparation. 

Sts  2379 Type Site Femur Indeterminate Distal femur fragment; one fractured condyle preserved. 
Sts  2422 Type Site Femur Left Proximal fragment of femur. Covered in breccia, can only visualize a 

portion of the lesser trochanter, neck and femoral head.   
Sts  2474 Type Site Tibia Left Left distal tibial fragment; large in size.  For size differences among the 

papionin compare to Sts 2563 and Sts 1204. 
Sts  2521 Type Site Femur Right Part of right proximal femur.  Specimen preserves head and a portion of 

the greater trochanter. 
Sts  2563 Type Site Tibia Right Right distal tibia with medial malleolus. 
Sts  2563 2 Type Site Tibia Indeterminate Proximal tibia fragment with condyles and tibial tuberosity. 

Sts  3059 Type Site Vertebra - 
Thoracic 

 Thoracic vertebral fragment in poor condition. 

Sts  3060 Type Site Vertebra - 
Thoracic 

 Thoracic vertebral fragment in poor condition. 

Sts  UN 4 Type Site Clavicle Left Left clavicle.  Only, anterior-superior surface visible; remainder of 
specimen covered in breccia. 
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