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Some Aspects of the Evolution of Early

Hominid Sexual Dimorphism'

by Milford H. Wolpoff

INTRODUCTION

The evolution of sexual dimorphism has only recently come to
be of concern in broad reconstructions of human evolution
(Brace 1973). The extent of the existing fossil record and the
large available body of knowledge regarding the behavior of
living nonhuman primates suggest that an understanding of
this phenomenon is of critical importance, both for its own sake
and as a possible explanation for the marked individual
variability that seems to characterize almost every known
fossil hominid site with more than one individual (Wolpoff
1976).
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Understanding the evolution of sexual dimorphism must
begin with a determination of the amount of dimorphism at
various stages of human evolution. The purpose of this work
is to establish the degree of sexual dimorphism in the earliest
clearly recognized hominids, the australopithecines, to place
this determination in an evolutionary context with respect to
the general trends in the pongid and hominid lineages, and to
offer a selective explanation for these trends.

The question of sexual dimorphism is of considerable poten-
tial importance in any attempt to reconstruct the ecology,
behavior, or phylogeny of the australopithecines. Establishing
dimorphism depends on determining sex. Sexes were ascribed
individually to many of the specimens in initial descriptions
(Broom and Robinson 1952; Broom, Robinson, and Schepers
1950; Broom and Schepers 1946; Dart 1949q, b, 1962; Leakey
1972). Many specimens, however, remain unsexed, and more-
over the sex designations for some specimens have changed as
the result of new discoveries. My intentions are to establish a
single uniform procedure for determining sex, ascertain its
accuracy, determine whether any other criteria can be used,
and then place the observed sexual dimorphism of the austra-
lopithecines in an evolutionary context.

All of the australopithecines will be discussed here. They will
be treated separately in four groups and together as a single
temporal sample. The four groups are South African graciles,
South African robusts, East African ‘“Homo,” and East
African robusts. These correspond to commonly recognized
taxa. Their treatment as separate sets is in no way meant to
prejudice the taxonomic level of distinction (e.g., subspecific,
specific, generic, etc.), nor is it meant to imply that distinctions
between them are at the same level. Designations of particular
specimens follow common literature usage. The use of “austra-
lopithecine” as a convenient title for the combined temporal
sample is not meant to imply the taxonomic unity of the sample
at any particular level, although I would place all of these
specimens in the genus Australopithecus (Wolpoff and Lovejoy
1975).

DETERMINING SEX

Once sex has been established, sexual dimorphism can be
observed and quantified in many characteristics of both
cranial and postcranial skeletons. Conversely, if sex is unknown,
these characteristics may be useful in determining it. In
Homo, the most accurate sexing criteria are in the pelvis
(Krogman 1962). Of these, features of the os pubis are reported
to yield unusual accuracy (Phenice 1969). My observations on
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material of known sex from the Hamann-Todd collection
confirm this. Unfortunately, only one published australopithe-
cine skeleton may be sexed from the os pubis. In STS 14r, the
ventral arc is very well defined, the neck of the pubic symphysis
is narrow, the subpubic angle is broad, and the inferior surface
of the ramus is concave. In all features STS 14r is female.
Unfortunately, no cranial or dental material is associated with
this skeleton, and in fact there is no associated cranial or dental
material with any of the sexable australopithecine innominates
which have been published. Consequently, it is necessary to
turn to another means of determining sex for most of the
hominid sample.

Because dental remains of the australopithecines outnumber
all other remains combined, it is useful to attempt determina-
tion of sex from the dentition alone. This approach was first
attempted by Robinson (1956) in his treatment of the then-
known South African australopithecine teeth. He noted
distinct bimodal distributions for the breadth of the maxillary
canines and the mandibular first molars from Swartkrans and
attributed these to sexual dimorphism.

In the nonhuman higher primates, sexual dimorphism is
generally greatest in the canine (Freedman 1957, Lauer 1975,
Schuman and Brace 1954, Orlosky, Swindler, and McCoy-
Beck 1974). In taxa such as Alouatta (Zingeser 1967), canine
dimorphism is exceeded by that of the lower first premolar, but
because P;is part of the canine growth field and is functionally
integrated with Clin the nonhuman primates this seems not to
contradict the general observation.

In most modern human studies, the canine shows the greatest
sexual dimorphism (Gonda 1959). Several studies indicate
that dimorphism is greater in breadth than it is in length
(Mijsberg 1931; Garn, Lewis, and Kerewsky 1964, 19664, b).
This may be the result of greater environmental influence on
the population distribution of length because of interproximal
wear (Wolpoff 19715). Other evidence, based on brother-
sister pairs, demonstrates genetic control for tooth-size sexual
dimorphism (Garn et al. 1967). Variation indicates that there
is a canine field of sexual dimorphism and some degree of
relationship between dimorphism in tooth size and dimorphism
in body size (Garn, Lewis, and Kerewsky 19665, Garn et al.
1967). Taken together, these studies suggest that the greatest
differences in the dentition due to sexual dimorphism can be
expected in the breadth of the canine, that these differences
have a significant amount of genetic control or heritability

(Alvesalo and Tigerstedt 1974), and that they bear some
relation to sexual dimorphism in other characteristics of the
body.

Not all studies of Homo population tooth breadth show the
greatest sexual dimorphism in the canine. Indeed, one of Garn’s
studies of “Ohio whites” leaves the lower canine with the least
dimorphism of any mandibular tooth. When considered on the
species level, however, there is no ambiguity in determining the
best dental correlate for sexual dimorphism in H. sapiens.
Table 1 indicates sexual dimorphism in tooth breadth for
eight human groups. The average sexual dimorphism values
calculated for the eight human populations clearly show that
the canine is the most dimorphic tooth for the species as a whole.

Indeed, a recent attempt to develop discriminant functions
for sexing based on tooth dimensions (Ditch and Rose 1972)
uses canine breadth in all six functions reported. Neither canine
length nor length or breadth of any other tooth is used in all
six functions. Apparently, canine breadth is also the most
important single measurement in discrimination.

In sum, it appears that canine breadth is the best single
dental indicator of sex for a wide range of primates. Conse-
quently, one would expect it to be the best dental indicator for
australopithecines and the best vehicle for studying sexual
dimorphism.

Canine breadth is measured as the maximum labial-lingual
diameter perpendicular to the medial-distal axis of the tooth.
The corresponding measurement for the nonhuman primates
is entirely homologous and analogous. There are several coin-
cidental advantages in using this measurement. Maximum
breadth is inevitably in the cervical region, in spite of the wide
range of morphological variation in human canines (Taylor
1969). Thus, the breadth measurement is unaffected by even
the most extreme occlusal wear. In addition, breadth of the
root below the cervical region closely corresponds to crown
breadth. Consequently, one would expect a close relationship
between canine breadth and canine socket breadth. This
expectation was tested for the australopithecine sample by
measuring canine sockets as well as canines whenever possible.
Calculation revealed that the correlation of socket to tooth
breadth was 0.96, and the regression slope was not significantly
different from 1.00. Therefore, it is possible to use socket
breadth to estimate tooth breadth with a high degree of
accuracy. Following this procedure greatly expanded the
available sample.

TABLE 1
BreaDTH SExUAL DiMORPHISM FOR INDIVIDUAL TEETH IN EicuT HUMAN GROUPS
AUSTRALIAN LIBBEN “OHI10
Toorn ALEUTS  ABORIGINES JAPANESE  JAVANESE Larps AMERINDS WHhiTEs”  TRISTANITES ~AVERAGE
I - 6.0 0.0 7.2 4.9 3.4 4.6 - 4.4
) - 5.8 3.1 6.3 2.8 5.6 7.4 - 5.2
Ct, 3.9 5.2 6.3 9.0 6.6 6.7 6.1 5.7 6.2
Ps, 1.4 2.8 2.2 4.3 3.1 4.9 5.9 1.8 3.3
Peo 1.1 2.4 2.2 5.4 3.0 4.3 6.5 1.3 3.3
Moo 1.2 3.4 3.6 5.4 4.7 3.9 5.8 3.1 3.9
M2 ... 0.7 3.3 6.4 7.3 6.8 6.5 6.5 3.0 5.1
Ms........... 0.6 1.3 8.0 4.7 5.5 6.2 - 5.5 4.5
| CP - 6.7 3.5 7.3 4.4 1.8 3.6 - 4.6
| P - 5.7 1.6 5.0 4.7 1.6 3.6 - 3.7
[ 4.6 4.5 5.5 9.7 8.6 10.0 2.3 6.2 6.4
Pyooooii 3.2 1.6 1.3 6.5 3.6 4.6 6.0 1.4 3.5
P,.. 3.2 2.3 3.7 3.7 3.2 4.1 5.8 0.5 3.3
My........... 3.4 3.6 0.9 2.8 3.5 4.0 4.1 1.3 3.0
1LY PR 2.8 2.7 2.9 2.9 4.7 4.5 11.0 2.0 4.2
Moo 2.6 2.2 4.2 2.0 3.5 4.4 - 4.3 2.6

Sources: Aleuts, Moorrees (1957); Australian Aborigines, Barrett et al. (1964); Japanese, Miyabara (1916); Javanese, Mijsberg (1931); Lapps, Selmer-
Olsen (1949); “Ohio whites,” Garn, Lewis, and Kerewsky (1966a); Tristanites, Thomsen (1955). The Libben Amerind teeth come from a collection at Kent

State University and were measured by me.

NotE: Dimorphism is expressed by the index (100 times the ratio) of male mean to female mean minus 100.
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