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Sexual Dimorphism and Human Tooth Size 
Differences 

Current male/female differences in tooth size are due to the male/ 
female differences in body bulk that exist in any given human popula- 
tion. These differences are residues of the sexual dimorphism that was 
maintained for adaptive reasons during the Middle Pleistocene. Late 
in the Pleistocene the development of food processing techniques led to 
the reduction of both male and female dental dimensions. Dental 
sexual dimorphism, however, was maintained until the very end of the 
Pleistocene when the hunting of large game animals by crude tech- 
niques was replaced by a focus on great numbers of small game caught 
by more sophisticated means and by an increasing utilization of plant 
foods. The subsequent reduction in dimorphism represents the actions 
of the Probable Mutation Effect operating under conditions of relaxed 
selection. The conclusion offered is that the smallest degree of sexual 
dimorphism visible in the modern world is to be found among those 
populations that are separated by the greatest interval of time from 
precursors who depended for their survival on a Pleistocene big game 
hunting mode of subsistence. 

1. Introduction 

Sexual differences in tooth size are a facet of the larger problem concerning the nature and 
meaning of sexual dimorphism in general. First, however, we have to consider the possi- 
bility that male/female tooth size differences are specifically adaptive in and of themselves. 
Since the dentition is primarily a food processing device, it is worth considering whether 
male/female differences in size are related to male and female dietary differences. There 
is some casual information on Australian aborigines (McCarthy & McArthur, 1960) and 
American Indians [Fitting (1975) with quantitative support from Brown (1973)] to sug- 
gest that males and females often did eat different proportions of different things. That 
such accounts do not portend anything significant can be ascertained from the facetious 
comment concerning the modern American diet, penned by that distinguished student of 
nutrition, Jean Mayer, who writes: “We are the only country I think of which has male 
and female foods. Women eat chicken croquettes, but for the man it’s a big slab of rare 
meat. It’s the motorcycle of the middle-aged, the last refuge of macho” (Mayer, 1977, 
pp. 67-69). 

Although dietary differences can result in male/female size differences in food pro- 
cessing anatomy - some bird bills, for example (Selander, 1966) - there is no compelling 
evidence to suggest that such a case can be made for any hominid group. In fact there is 
no evidence for such a situation even in the pongid and cercopithecoid groups where the 
greatest male/female dental size differences are to be found. To be sure, there are male/ 
female differences in canine and lower first premolar size and form in many primate 
groups, but these are unrelated to diet and have no parallels in any hominid dentition. 

By default, then, we are left to infer that male/female tooth size differences are reflec- 
tions of male/female body size differences. Even here we have to caution that this only 
holds within a particular population. Female Australian aborigines, for example, have 
teeth that are considerably larger than male Hawaiians although the male Hawaiians 
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greatly exceed them in body bulk. Within Australian or Hawaiian populations separately, 
however, larger individuals have larger teeth than smaller ones and the male/female 
difference follows in the direction of body size differences. While the trends are clear, the 
number of sexed individuals for whom both body and tooth size data are available is not 
sufftcient to serve as the base for calculating reliable statistics. In the one instance where 

body size and tooth size figures within known families (of western European origin) are 
available, “it is clear that taller parents do have children with systematically larger 
mesiodistal and buccolingual dental crown dimensions. This was true for all classes of 
teeth and for both jaws” (Garn, Lewis & Walenga, 1968, p. 1197). 

If this can be accepted, then, the search for the meaning of tooth size dimorphism has to 
start with a consideration of sexual dimorphism in general. 

2. Sexual Dimorphism 

Whether we choose to ignore it, decry it, or applaud it (he la difirence), we cannot deny 
the fact that males and females are not the same. At bottom, the primary sex differences 
are genital and are directly related to the essentially different roles played by males and 
females in the mechanics of reproduction. 

But males and females in most of the mobile members of the animal kingdom differ in 
more than just their genital anatomy. Most of these differences are simply matters of 
degrees of development that can be expressed in measurements of size. The dimorphism 
may simply be reflected in an average body size differential, or there may be particular 
aspects of the muscular system, the skeleton or the dentition that are developed to a greater 
extent in one sex than in the other. 

In many, but by no means all, vertebrates where sexual dimorphism is noticeable, the 
male is larger and relatively more robust than the female. Where this dimorphism is most 
pronounced, it is associated with polygynous mating systems and intense male competition 
for access to females (Trivers, 1972 ; Alexander, 1976). Copulatory success alone, how- 
ever, is not sufficient to assure reproductive perpetuation in species where a K strategy 
rather than an r strategy is employed. Mayr voiced the feelings of many zoologists when he 
wrote, “Darwin was wrong, however, in assuming that most aspects of sexual dimorphism 
in animals are the result of sexual selection” (Mayr, 1972, p. 102). Parental investment 
becomes increasingly important in those species where the birth interval is greater and the 
period of juvenile dependency is prolonged. Because of the extended period of female 
nurturing and because of uncertainties concerning paternity, there will be differences in 
the male and female forms of parental investment, particularly where the chances for 
survival also include coping with problems engendered by predator pressure and food 
resource distribution (Wart, 1961 ; Horr & Ester, 1976). 

3. Hominid Sexual Dimorphism 

With all of this as a background, it is possible to suggest that sexual dimorphism in the 
earliest hominids was similar in degree to that still visible in the terrestrial non-human 
primates, especially the baboons and gorillas (Brace, 1973; Johanson et al., 1978). Pre- 
sumably the reproductive behavior of such terrestrial primates was also characteristic of 
the earliest hominids - exuberant but seasonally limited periods of sexual activity where 
currently dominant males do most of the effective copulating. Presumably also the 
reduction in hominid sexual dimorphism with the emergence of Homo erectus was accom- 
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panied by the development of those aspects of reproductive physiology and behavior 

wherein humans differ from their nearest primate relatives: namely the elimination of 

seasonal estrus, the establishment of a long-term male/female pair bond, and the increasing 
male awareness of paternity (Brace 1978, 1980a). 

Although we cannot know this either, it seems unlikely that the normal human mating 
system during the Middle Pleistocene was polygynous. Although polygyny did occur, it 

was not characteristic of recent hunting and gathering populations, and there is no reason 
to expect that this was not the case for the hunting hominids of the past. Only with the 
food surpluses made possible by agriculture has polygyny become sufficiently possible in 
the context of long-term human social relationships so that it is sometimes said to character- 
ize this or that human society. Evidently the development of hunting earlier in the 
Pleistocene did not completely blot out all aspects of an earlier primate physiology, and, as 
some philosophers and many women have realized, there remains a bit of the baboon in 
every human male. 

4. The Hunting Revolution 

If some aspects of the contemporary human condition reflect the survival of our pre- 
Pleistocene heritage, more should be the result of the forces that shaped our appearance 
during the Middle and Upper Pleistocene. The suggestion has been proposed that it was 
the inclusion of hunting as a regular and important component of hominid subsistence 
activities that led to the transformation of a precocious Pliocene ape into the earliest 

representative of the genus Homo well before the end of the Lower Pleistocene (Brace, 
19800). The influence of the hunting life-way in shaping both human behavior (Washburn 
& Lancaster, 1968) and the human physique and physiology has been repeatedly empha- 
sized (Brace, 1973, 1978, 1980a; Brace & Montagu, 1977, pp. 312ff.). Specifically, 
in regard to the topic which forms the focus of the present paper, it has been suggested 

that the selective pressures engendered by a hunting and gathering mode of subsistence 
served to maintain a degree of sexual dimorphism throughout much of the Pleistocene that 
was more pronounced than that typical today but not so marked as that found in Pliocene 
hominids. 

The long gestation period necessary to produce a large-brained but helpless baby and 
the following prolonged period of infant dependence constituted biological constraints that 
severely reduced the possibility of female participation in hunting forays of any lasting 
duration. Males were not so constrained, and it seems likely that, as with all known 
hunting and gathering groups that maintained their life-ways up to the ethnographic 
present, the major activities involved in the pursuit of large game were engaged in by 
males only. We would defend the view that it was this differential involvement with 
infant nurture and major hunting activities that maintained human sexual dimorphism 
throughout the Middle Pleistocene. This, then, and not a polygynous mating system, is 
the significance of the sexual dimorphism that survi\res from the Pleistocene adaptation 
that is our common background. 

5. Problems Affecting Interpretation 

For inquiries of the present sort, dealing with the past can be frustrating. The archaeo- 
logical evidence can suggest where and when changes took place in such things as sub- 
sistence strategies, residence patterns, and population densities, but in order to see whether 
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or not these were accompanied by changes in sexual dimorphism we need properly 
associated human skeletal samples for which adequate sexual determinations can be made. 
Although our most abundant data are dental and we often have goodly numbers of 
individual teeth, it becomes increasingly difficult to assign fragments to identifiable indi- 
viduals as we investigate older strata, and the number of individuals for whom accurate 
sexual determination can be made dwindles to near the vanishing point. 

While it is possible to suggest the reasons why sexual dimorphism should be more or 
perhaps less pronounced at particular points in the past, we cannot test our expectations in 
more than an impressionistic sort of way beyond 40,000 years ago. Consequently, assess- 
ments of sexual dimorphism in Neanderthal, erectus, and earlier hominid populations can 
only be exercises in informed speculation. From the Upper Paleolithic on, however, 
information is available in increasing quantities. This is partly because there were more 
people alive at each succeeding stage, and partly because there was simply less time for 
weathering and the other natural processes of dissolution to have produced their conse- 
quences. 

Ironically, although the most recent material is the most abundant, less is in fact known 

about it than about the earlier sexed and measurable remains. Apparently the earlier 
material has been subject to greater attention because its relative antiquity and paucity 
has rendered it of greater intrinsic interest. Gonsequently while skeletal material from the 
Upper Paleolithic and Mesolithic of Europe has been the subject of extensive and detailed 
treatment (Ferembach, 1974; Frayer, 1978; Vallois & de Felice, 1977; P&quart, Boule & 
Vallois, 1937) there is nothing comparable for populations of more recent date and 
effectively nothing at all on contemporary Europeans. Sexed and measured material has 
been published for modern Americans (Garn et at., 1967 ; Moyers et al., 1976), but while 
most of the individuals recorded were of European extraction, there was no control for the 
different parts of Europe from which their various forebears had come. 

Furthermore, buccal-lingual measurements or data on third molars are often missing. 
Also, as with much of the prehistoric material, information concerning postcranial 
measurements is lacking and there is no way to see to what extent size differences in the 

teeth co-vary with measures of body size. 
There is one final matter that has to be granted recognition. This is the extent to which 

visible male/female size differences are reflections of the nutritional state of the populations 
under consideration and not simply expressions of genetic potential. It seems clear that 
the realization of genetically determined maximum limits of growth is more easily thwarted 
by aspects of nutritional deprivation in human males than in human females (Stini, 1969; 
Tobias, 1972). It may be that the low levels of tooth size dimorphism in some of the 
populations analyzed are indicators of nutritional deprivation and not measures of geno- 
typic adaptation. The converse of this is the possibility that the relatively high degree of 
dimorphism visible in one of our modern samples may be the result of growth under 
conditions that are most favorably tailored for the realization of genetic potential. 

We can argue that the problem of failure to reach maximum size because of nutritional 
deprivation is one of relatively recent origin. Although individuals and even groups dur- 
ing the Pleistocene may have been stunted or may even have starved because of lack of 
food, in general there are few indications that dietary deficiencies became a serious prob- 
lem until the switch to the intensive exploitation of plant foods occurred within the last 
10,000 years or even more recently. People who practice intensive agriculture where the 
focus is on a single crop - a favored “staff of life” such as maize, maniac, wheat, rice or 
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yams - are more likely to show the effects of protein calorie mahrutrition and a variety of 
other deficiency diseases than are hunters and gatherers, even where the latter are 

functioning at an essentially post-Mesolithic level and concentrating most of their foraging 
activities on the acquisition of plant foods (cf. Lee, 1968). 

We mention these problems not because we can solve them but as qualifications to our 
interpretation of the data we have been able to collect. What we can present, then, is 
only a first step. Even though it is far from being a definitive one, we feel that it needs to 

be taken. 

6. Data Examination 

As we have already noted, there are no usable samples of sexed tooth measurements 
earlier than the Upper Paleolithic. In the Appendix, we present cross-sectional area data 
tooth by tooth for a series of prehistoric and modern human groups, plus gorillas and 
chimpanzees, where sex has been determined. The techniques by which the measure- 

ments were made and the data combined are reported in Brace (1967) and in Brace & 
Mahler (1971). In some instances - the Javanese for example - the N is so small that an 

adequate assessment of dimorphism is suspect. The percent dimorphism figure is 100 

(M/F 1 .O), as used in Garn et al. (1977)) and it has a variance: 

(Kendall & Stuart, 1958, p. 232). 

In Table 1 we record the average degree of male/female dental dimorphism for each 

group represented in the Appendix. Each average dimorphism figure represents 

X( o/o dimorph It . . . o/o dimorph M3, o/o dimorph I, . . . o/o dimorph M,)/16. 
Unfortunately, no variance can be computed for the average dental dimorphism figures in 
Table 1 since there is a different N for each of the percent dimorphism and variance 
figures. Table 1 does, however, give us a crude index of the average dimorphism in the 
various groups for which we have data. For actual statistical testing we can then analyze 
selected teeth that we have reason to suspect will give meaningful results. 

Since, for reasons previously mentioned, we suspect that the pongid figures are com- 
parable to the hominid ones only if the canines and lower first premolars are not included 
in the analysis, we have calculated the mean percent dimorphism both with and without 
those specialized teeth. 

Not surprisingly, gorillas display the greatest degree of dental dimorphism even when 
their specialized teeth are not included in the comparison. As can be seen in Table 1 their 
16% dimorphism in the food-processing part of the dentition heads the list. Actually, if 
we had been able to collect information on baboons we might have found an even greater 
degree of difference since Lauer reports a post-canine dimorphism of 20% (Lauer, 1975). 
In chimpanzees, however, the food-processing dentition shows a dimorphism of only 
5.7794 which is barely more than a percentage point above the minimal human dimorph- 
ism in our sample. 

The smallest average percentage of sexual dimorphism is to be found in the Hong Kong 
Chinese, the Thai, and the Late Woodland Amerindians from northeast Ohio (Lovejoy 
et al., 1977). In each of these, the average dental dimorphism is less than 5%. This 
contrasts markedly with the oldest human group for which we have data, the European 
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Average dental dimorphism for the groups recorded ia the 
Appendix, where y0 dimorphism = lOO(M/F-1.0) as recom- 
mended in Garn et al. (1977) 

Group X% 

Gorilla 27452 
(minus C, C, and Pr = 16.00) 

Chimpanzee 1181 
(minus C, C, and Pr = 5.77) 

Upper Paleolithic 12.44 
Mesolithic 7.31 
Ann Arbor 9.3 
Murray Basin 9.25 
Walbiri 6.75 
Java 9.50 
Thai 4.25 
Libben 4.44 
Hawaii 5.38 
Chinese 4.88 

Mean cross-sectional, areas (MD x BL) for the teeth of two pongid 
and 10 hominid groups. The gorilla and chimpanzee figures are from 
Mahler (1973); the European Upper Paleolithic and Mesolithic 
figures are from Frayer (1978) ; the Ann Arbor figures are from Garn 
et al. (1977) ; the Late Woodland Amerindians from the Libben Site in 
northeast Ohio were measured by M. H. Wolpoff, and the remaining 
figures were measured by the senior author on collections in Canberra, 
Melbourne, Adelaide, Jogjakarta, Bangkok, Honolulu and Hong 
Kong. 

Upper Paleolithic (Frayer, 1978), where dimorphism is more than 12%. Ranked just 
below the Upper Paleolithic group is a cluster of 9% groups, Murray Basin Australian 
aborigines, Ann Arbor Americans (of European origin, Moyers et al., 1976) and Javanese. 
We are suspicious of the Javanese because of the very small N and the large variance 
figures and in fact, none of the male/female differences is significant by the t test. We 
suspect, in fact, that their apparent dimorphism may simply be the result of chance 

preservation in a small sample. 
We are also a little suspicious of the dimorphism in the Ann Arbor sample. It is real 

enough, most of the differences being better than 0.001 by the t test, but it just may repre- 
sent an instance where optimal nutrition has produced the maximum expression of 
genetic potential. The individuals from which the figures were compiled were the 
children of members of the faculty of the University of Michigan and, as such, enjoyed a 
standard of health and nutrition almost certainly not equalled by any other group in our 
sample. (The absence of third molar figures is because the data were collected from a 
population of students at a school where few had reached the age of 18.) 

This leaves the Murray Basin Australians as “reliable” representatives of a degree of 
dimorphism only slightly below that visible in the European Upper Paleolithic. This 
sample, the largest for which we have data (see Appendix), was collected by the late 
Murray Black from burial grounds on the upper reaches of the Murray River Basin on the 
border between New South Wales and Victoria. Although he donated equal amounts 
of material to the Australian Institute of Anatomy in Canberra and to the Department of 
Anatomy at the University of Melbourne, it was only in the latter collection that he 
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preserved the association of cranial and postcranial remains. The sexed Murray Basin 

sample, then, is from the Murray Black Collection in Melbourne. The Murray Basin 
Australians are also notable because they have the largest dental dimensions of any of the 
human groups used, although, as we shall be noting, size per se is unrelated to degree of 
dimorphism. 

Grouped at a level of dimorphism two percentage points below the Murray Basin 
Australians we find the Mesolithic Europeans (Frayer, 1978) and an Australian group 
comprised largely of members of the Walbiri tribe from Yuendumu Settlement 185 miles 
northwest of Alice Springs in the desert heart of Australia. Measurements for the Walbiri 

were taken from the excellent dental casts collected by Tasman Brown and the late 
Murray Barrett from the Dental School at the University of Adelaide. For reasons that we 

shall discuss later, we would like to call this our Mesolithic cluster. 
The one remaining group are the Hawaiians, largely from the pre-contact cemetery at 

Mokapu on the north side of the island of Oahu. Dimorphism is only half a percentage 
point higher than that for Hong Kong Chinese, and it is not clear that any real distinction 
can be made. 

Since we cannot use the average dimorphism figures in Table 1 as more than rough 
indicators, we have to resort to comparing our populations one tooth at a time. Rather 
than simply going through and doing a tooth by tooth comparison, we can benefit from 
previous analyses and use just those teeth that are most likely to give us diagnostic results. 
For example, even though human canines do not play a role that is distinct from that of 
other teeth, they still display the most marked male/female metric differences in the 
entire dental arch (Garn et al., 1967). And in the analysis that attempted to use dental 
dimensions to assess group membership in a series of prehistoric collections, it was dis- 
covered that the lower second molar was the best single discriminator (Brace et al., 1973). 
Consequently we have chosen to plot the percent sexual dimorphism as a measure of its 
variance for both C and Ms for the human groups listed in the Appendix. 

Figure 1 plots the mean dimorphism and variance for the lower canine of the human 
groups in our sample. Here, the amount of sexual dimorphism for the European Upper 
Paleolithic is distinctly greater than that visible in any of the more recent human groups 
for which data are available. Hong Kong Chinese, on the other hand, display the smallest 
amount of dimorphism in canine dimensions. Mesolithic Europeans and Murray Basin 
Australians rank second and third in percentage of dimorphism, although both arc 
significantly less dimorphic than Upper Paleolithic Europeans. In the middle is a cluster 
that includes our representative of modern Europeans, the Walbiri of central Australia, 

and the other Asian and Oceanic groups in our sample. As one can see from an inspection 
of the data presented in the Appendix, the two anthropoid apes are several orders of 
magnitude more dimorphic, with male/female difference being around 50% for chimpan- 
zee and lOO’~/o for gorilla. 

Figure 2 shows the percent dimorphism for M s, and the picture is remarkably similar to 
that portrayed in Figure 1. For the human groups, dimorphism is greatest in the Upper 
Paleolithic and second greatest in the Mesolithic, while the Hong Kong Chinese fall very 
near the bottom end of the scale. From both Figures 1 and 2, one could suggest that we 
have evidence for an evolutionary trend of decreasing dimorphism from Late Pleistocene 
to Early post-Pleistocene to modern times in Europe. This trend nicely parallels the 
reduction in total tooth size over the same period of time (Brace, 1979), although 
it should also be clear that dimorphism does not depend on large tooth size 
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Figure 1. Mandibular canine percent dimorphism and variance plot 
of the data given for hominid groups in the Appendix. The central 
point of each line is the mean percent dimorphism and the length of 
the line represents the standard deviation. 
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alone. The largest human tooth averages occur in the Australian groups, although 
dimorphism is mid-range for canines and in the high mid-range for second molars. 

We suspect that dental dimorphism is simply a reflection of body size dimorphism which 
was maintained so long as big game hunting was an important part of the subsistence 
strategy. This clearly had been the case in Europe and it may well have been true for the 
portions of Australia where humans co-existed with the marsupial megafauna. The drop 
in dimorphism, then, would be proportional to the length of time since that point when 
big game hunting ceased to be an important subsistence activity. Reduction in total tooth 
size, on the other hand, may simply follow the adoption of increasingly effective techniques 
of food preparation. Although both trends proceed in parallel fashions in different areas 
of the world, they may well represent similar but separate responses to distinct sets of 
selective changes. In support of this, the Hong Kong Chinese show the least dimorphism 

and are the most removed from the lifeways of Pleistocene hunters and are also the heirs of 
one of the oldest traditions of culinary sophistication in the world. Surely such a view 
would be satisfying to the gastronome if not the evolutionary biologist. 

7. Summary and Conclusions 

From a very incomplete mixture of partial data and tentative theory, we suggest that 
male/female hominid dimorphism in body size has changed during the past three million 
years from the full lOOo/o level of distinction still visible in baboons and gorillas to within 

the 20 y. to 40 O/ ,. spectrum of modern human groups. Figure 3 represents our crude guess 
concerning the changes in male and female body size during this span of time. The 
Pleistocene increase in male body size, we suggest, represents an adaptation to the kind of 
hunting activities that were important factors in human survival prior to the exponential 
increase in technological sophistication that began during the last glacial stage. The 
increase in female body size may represent the response to increases in the length of time 
needed for gestation and infant dependency and to demands on the physique related to 
giving birth to a large-brained baby. 

As alternative subsistence strategies were developed late in the Pleistocene, the adaptive 

value of maintaining robustness and muscularity decreased, especially in regard to males. 
This relaxation in the intensity of the forces of selection was followed by a reduction in 
physical robustness in exactly the manner predicted by the logic proposed in the framing 
of the Probable Mutation ElIect (Brace, 1963). With male body size reducing more 
rapidly than female, the percent sexual dimorphism reduces as well. 

While Figure 3 shows our guess concerning how both male and female body bulk rose 

then reduced, although with somewhat different trajectories, Figure 4 shows our guess 
concerning the changes that have taken place in percent dimorphism since the Pliocene. 
As dimorphism in bulk has changed from 100% to near 250/, tooth size dimorphism has 
changed from between IS?/, and 20yo to just over 4O/,, in the least dimorphic of modern 
human populations. We could write regression equations for both lines, and we could also 
calculate the nature of the allometric constants, but since our projections are so largely 
hypothetical we feel that this would amount to spurious quantification. Nevertheless, we 
suggest that the degree of tooth size dimorphism is in fact dependent upon the amount of 
dimorphism in total body size. 

The data we have collected also lead us to agree with Hanihara’s conclusion that 
“sexual dimorphism in the tooth size of the modern man does not positively correlate with 
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Figure 3. Estimated changes in 
mean male and female body 
weights during the last three 
million years. 
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Figure 4. Estimated percent 
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years, solid line. Dental dimorph- 
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reduction of the chewing apparatus” (Hanihara, 1978, p. 133). Although dimorphism in 
the large-toothed Murray Basin Australians is greater than in the smaller-toothed 
Walbiri, in neither case did it achieve the levels of dimorphism observed in the European 
Upper Paleolithic where total tooth size was actually near the bottom of the range of 

variation of Australian means (cf. Brace, 1979, 19806). 
Actually, it would appear that late in the Pleistocene there was both a reduction in total 

tooth size (Brace, 198Cb) and a reduction in sexual dimorphism in tooth size, but that 
the two trends were not directly related to each other. The reduction in tooth size 
followed the development of food processing techniques (especially heated stone cookery, 

Brace, 19806) that benefited both sexes equally. Such techniques occurred earliest in 
the northern portions of the Old World where their maximum consequences can be 
observed. They reached the southernmost portions of Australia last, and there one 
finds the least amount of reduction visible in the modern human spectrum. 

Dimorphism was retained, even while reduction was going on, so long as the pursuit of 
big game remained an important subsistence strategy which kept up selection for a robust 
and muscular male physique. The reduction in dimorphism, then, is proportional to the 
length of time that the population being considered has been removed from dependence 
upon the regular hunting of large game animals by relatively crude techniques. Upper 
Paleolithic Europeans, in spite of the degree to which their dentition had reduced, were 
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still engaged in the vigorous pursuit of large game animals and consequently preserved a 

marked degree of sexual dimorphism. The dependence upon large game had dropped by 

the Mesolithic and dimorphism had reduced as well. Our sample of modern “Europeans” 

shows a still greater drop in total tooth size as predicted, although, contrary to expectations, 
dimorphism is larger than expected. Although we cannot prove it, we suspect that this is 
the result of the highly favorable condition of health and nutrition that they enjoy. This, 

we suggest, allows males especially to grow unhampered in a manner that was not usually 

the case in the past. 
In Australasia, however, our predictions are largely fulfilled. Both the smallest tooth 

size and the least apparent degree of dimorphism occur in South China where people live 
at the greatest removal in time and stress from the ways of Pleistocene hunters. In 
Australia, on the other hand, tooth size ranged from Upper Paleolithic levels in the north 
to fully Middle Pleistocene levels in the south and east. This suggests that the food 
preparation technology that started having its effect in the northern parts of the Old 
World back in the Mousterian, entered Australia (from the north) only at the end of the 
Pleistocene or more recently. 

Tooth size dimorphism, however, was more on the order of that found in the Mesolithic 
of Europe. Australian aborigines had been living an effectively Mesolithic kind of life for 

as long as anyone in the northern hemisphere, so the degree of dimorphism is actually just 
what one would expect. The possible exception was in the Murray River Basin where 
dimorphism was somewhat greater than Mesolithic but not up to the degree visible in the 
Upper Paleolithic. It was in this part of Australia that the marsupial megafauna may have 

been hunted to extinction by human efforts, and the residuum of a greater-than-Mesolithic 
robustness and sexual dimorphism may be a reflection of that late Pleistocene situation. 

While we present these views as possibilities, they are really more in the nature of 
challenges than conclusions. Our solid data do show that human dental sexual dimorph- 
ism was greater during the Upper Paleolithic than at any subsequent time and that it is at 
its least in some modern human populations. We can suggest that this spectrum represents 

the change in the nature of the selective forces that have influenced human form as a 
Pleistocene hunting way of life gave way to one that put less stress on the male physique. 
But we have no data beyond those on a single privileged group to show the extent that 
tooth size reflects differences in body size, and we are unable to control for the possibility 
that differences in body size dimorphism in modern human populations may be related to 
nutritional factors of very recent origin. Only further research can remove our doubts and 

solve these problems, but now that we have brought them out for an airing, we hope that 
others will join in the effort. 

The research on which this paper was based was accomplished in spite of refusals of sup- 
port to the senior author from the National Science Foundation. Partial funding was 
made available from the Horace H. Rackham School of Graduate Studies at the Univer- 
sity of Michigan and from the generosity of Professor and Mrs Gerald W. Brace. Access to 
the original materials was provided by Mr Robert Stone; Drs Tasman Brown and Y. 
Sinoto; and Professors T. Jacob, F. P. Lisowski, L. J. Ray, and S. Sangvichien. Professor 
M. H. Wolpoff kindly made available the measurements he had taken on the Libben 
material. Finally, for help in graphic and quantitative analysis, we thank K. E. Guire, 
R. J. Hinton, and V. Vitzthum at the University of Michigan. 
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32.0+ 3.8 
37.8-& 3.6 
56.0& 6.4 
62*5j, 6.9 
61-O+ 8.2 

113.8&- 9.9 
108~1&11~0 
108-O& 10.9 

7 0.3 
5 0.3 

11 0.3 
5 0.3 
1 0.4 
5 0.2 
4 0.2 
0 0.7 

5 0.4 
2 o-3 

14 0.3 
10 0.3 
4 0.4 
4 0.3 
4 o-3 
6 0.3 
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Modern Chinese 

Female Male 

YT-? * YrYT fJ % 0 

I’ 57.7* 4.0 (9) 61.5+ 5.6 (22) 7 0.3 
12 42.1+ 5.1 (10) 45.0& 5.6 (24) 7 0.5 
C 59.5+ 4.9 (11) 64*2& 7.4 (26) 8 0.4 
P’ 64.61 4.5 (11) 68.01 8.2 (25) 5 0.3 
PP 59.7* 6.1 61.7& 7.5 (28) 3 0.4 
Ml 114.7* 7.5 (K; 117.9&11.7 (17) 3 0.3 
M2 104.4* 10.2 3 0.4 
M3 77.9+ 5.9 15 1.0 

1, 28.9& 4.3 
1, 34_8ri, 4.5 
C 51.3% 5.4 
P, 53.7& 5.0 
P, 57.9& 7.3 
W 110.9& 4.4 
M* 106.85 14.1 
M, 101.7* 17.7 

30.91f 3.7 
37.2f 3.7 

(13) 54.3& 5.6 
Iti; 57.31 54.7rt 8.4 6.2 

it; 114.2+ 109*3* 14.4 9.8 

(4) 106.9% 9.4 

(17) 7 0.6 
(26) 7 0.4 
(29) 6 0.4 
(29) 2 0.4 
[25) - 1 0.5 
(19) 3 0.3 

2 0.6 
5 0.9 


