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ABSTRACT

The frequency distribution of body size of genera of 
indigenous, non^volant, terrestrial mammals was compiled for 
each of seven relatively isolated continental sized land 
masses. The distributions for the four largest land masses 
were significantly skewed,on a log scale. The significance 
of this skewness is directly correlated with both continent 
area and with number of taxa. The medians of all the 
distributions are remarkably similar. Distributions drawn 
from species data show similar patterns. The size of the 
largest mammal present on a land mass is directly correlated 
with continental area as is the proportion of large mammals 
above an arbitrary cutaoff. Finally it was shown that 
continental endemism is inversely correlated with body size, 
with the glaring exception of the eight heaviest genera 
which are each endemic to a single continent. Taken 
together these patterns have been termed the continental 
effect. It is suspected that this effect can be extended 
to other taxa and be utilized in conservation practices.
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INTRODUCTION

Body size and land area are both important 
biological, ecological, and biogeographic factors. That 
species richness increases with increase in area is a well** 
known blogeographic principle (eg. Darlington, 1957;
Preston, 1962; MacArthur and Wilson, 1967; Flessa, 1975). 
Flessa (1975) demonstrates a similar pattern for mammalian 
generic, familial, and ordinal diversities with respect to 
changes in continental area. Size affects nearly all 
aspects of an animal’s morphology, physiology, behavior, and 
ecology (e.g. Peters, 1983; Calder, 1984). It affects the 
share of resources a species extracts from an ecosystem 
(Brown and Maurer, 1986) and the scale at which individuals
use the environment (Hutchinson and MacArthur, 1959; McNab, 
1963; Schoener, 1968). In mammals size correlates well with
most life history parameters (Western, 1979, E1senberg,
1981) and population density (Mohr, 1940; Peters and 
Raelson, 1984). With the exception of a literature on 
evolutionary trends in body size of mammals on small islands 
(e.g., see Lomolino, 1985, and included references), little 
work has been done on the relationship between area and the 
distribution of body sizes within a taxon. Since size 
affects so many important aspects of an organism’s life 
history and community interactions, understanding factors
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that affect size is crucial in our attempt to maintain 
existing species and ecosystems.

Mammals are the dominant terrestrial vertebrates of 
the present age. They are also an extensively and well 
studied group. For these reasons they are an excellent 
taxon for assessing the effects of area on the diversity and 
evolution of body size within a lineage. This study 
analyzes the frequency distributions of body masses among 
genera of recent mammals inhabiting several large isolated 
land masses of varying areas.
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METHODS

Seven continentalseized land masses were used in the 
investigation. They are in order, of decreasing area:
Eurasia, Africa, North America, South America, Australia, 
Madagascar, and New Guinea. They were chosen based upon 
their large size and relative isolation. A frequency 
distribution of mammalian body masses was compiled for each 
land mass (hereafter called continent) by placing each 
mammalian genus present on that continent into a size class 
based on the maximum weight reported for individuals in the 
genus. Weight classes were created using doublings centered 
at 44kg. Since the body size of many genera is only 
reported as body length, equivalent body lengths were 
calculated for each weight class boundary using the following 
equations:

and

where

1 = 0.329M
1 = 0.441 M

.336

.226
for M<20kg 
for M>20kg

l=head and body length (m) 
M=body mass (kg).

The correlation coefficient values of these equations are 
0.941 and 0.921 respectively (Economos, 1 982). Length and 
weight cutoffs for the size classes are listed in table 1. 
Genera were placed into the largest size class for which 
their maximum weight covered 10 percent or more of the class



Table 1. Definition of Size Classes

SIZE CLASS Range (kg) Range (mm)
1 0 - .006 0 - 59
2 .006 - .011 59 - 72
3 .011 - .022 72 - 91
4 .022 - .044 91 - 115
5 .044 - .088 115 - 145
6 .088 - .176 145 - 184
7 .176 - .350 184 - 231
8 .350 - .700 231 - 292
9 .7 -

i—
1 29 2 - 368

10 'vJ1 

l—
1 -

00CM 368 - 465
11 to 00 - 5.6 465 - 583
12 5.6 - 11 583 - 736
13 11 22 736 - 887
14 22 - 44 887 - 1037
15 44 - 88 1037 - 1213
16 88 - 176 1213 - 1419
17 176 - 350 1419 - 1657
18 350 - 700 Not required

weights available19 700 -1400 "
20 1400 -2800 "
21 2800
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range. Only native nonHvolant terrestrial mammals were 
considered; man, his domestics, known introductions, and 
bats were excluded.

Nowak and Paradise (1983) was the source of size 
measurements as well as the definitive reference on questions 
of taxonomy and geographic distribution. For most entries a 
weight range and/or a length range is given for the genus. 
Weight ranges were always used when given; if body mass data 
were not available, length ranges were used. Where weights 
were noted for the largest species of the genus and these 
conflicted with the maximum values obtained from the length 
range of the genus, the weight values were used. For the 
few genera for which no size measurements were available, 
each genus was placed into the same size class as a similar 
genus which was noted in the description. When sufficient 
information was available, only the species present on a 
continent were used to determine the weight class for the 
genus on that continent.

The analyses were done at the generic level because 
adequate data were not available for species from all the 
land masses. The maximum weight was used for the placing of 
a genus in a weight class, because there is no way to obtain 
a real mean. Since the mass of each species in a genus was 
rarely given, using maximum weight values proved the most 
consistent method for estimating body size for a genus.
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Size frequency distributions were also obtained for 
species of non*volant*' terrestrial mammals of North America 
and Australia. The speciesfll evel information on North 
American and Australian mammals was obtained from Whitaker 
(1980) and Strahan (1983), respectively. These data sets, 
rather than Nowak and Paradiso (1983), were also used to 
construct the frequency distributions of body weights for 
genera that were used for immediate comparison. Whitaker 
(1980) provides information only for those mammals that are 
found north of the USSMexican border, so for these 
comparisons of species and genera the North American 
continent is defined as the region north of the US^Mexican 
border. Not all North American species had their own entry. 
Those species that were listed as similar to a species with 
an entry but had no entry of their own were put into the 
same weight class as the species they were listed under.
The Australian data set includes extant as well as recently 
(within recorded history) extinct species; all were used in 
the analyses. For both data sets the authors were used as 
the definitive reference on questions of taxonomy. Each 
species was placed into a size class using the same criteria 
and class, divisions as used in the original analyses of 
genera„

All body size distributions were analyzed for 
shape parameters using the SPSS.PC statistical software
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package. Since the data were arranged by weight classes, 
median and modal weight classes were determined instead of 
median and modal values. This was facilitated by giving 
each weight class a number, 1 through 21 (Table 1). The
statistics were done using these numbers and these are the 
•numbers presented in table 2.
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Table 2. Skewness, Median,
Distribution

and Mode for each Body Size

CONTINENT SKEWNESS SE MEDIAN MODE
EURASIA .482 .164 8 6
AFRICA .464 .168 9 5
NORTH AMERICA .392 .210 9 6
SOUTH AMERICA .426 .186 8 8
AUSTRALIA -.098 .304 9 10
MADAGASCAR -.166 .393 8 -
NEW GUINEA .107 .347 8 9

NORTH AMERICA
Species 1.022 .140 6 5
Genera .364 .257 LD00 6

AUSTRALIA
Species .321 .176
Genera .123 .289 8
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RESULTS

Figure 1 shows the frequency distribution of body 
sizes for mammalian genera on each land mass. The 
distributions for the four largest land masses appear 
positively skewed on a logarithmic scale. Calculations of 
the third moment and its standard error using SPSS.PC (Table 
2) show that the distributions for Eurasia, Africa, and 
South America are significantly different from normal 
(Gaussian) distributions (greater than 2 standard errors 
from 0) and North America is marginally significant (greater 
than 1 , but less than 2, standard errors from 0).

The robustness of this result was tested by slightly 
altering the boundaries between the weight classes, 
recalculating the weight class for each genus using the same 
rules as before, and then comparing the new statistics to 
those obtained originally. The data were also re^analyzed 
using quadruplings centered at 44 kg instead of doublings to 
construct the weight classes. For each continent altering 
the boundaries between weight classes had relatively little 
effect on the significance of skewness of body size 
frequency distributions; using a base 4 instead of a base 2 
log scale produced distributions that had an equivalent or 
slightly higher skewness (Table 3). These results indicate 
that this skewness is a very robust pattern.
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Table 3. Skewness and Standard Error for the Body Size Distributions Obtained 
from Various Alterations of Size Class foundries

BASE 2
CONTIMENT IMJUBLINliS

.0 0 5

: Sir ART INC 
.00%

AT GRAMS 
= 006

BASE 2 
AVERAGE

BASE %

EMI A S M M 2 .16% ,%56 .16% »%02 ± .16% . .%60 ■0 .16% ,%07 -5- .16%

AF11.IGA .tel > .160 „%ao 4 .160 ..%6% .160 .%32 ■a.160 .%5o .160

NOimil AMEMGA .{!09 .210 .303.f .210 .392 ± .210 : . 395 ± .210 .%57 .210

SOliTM AMERICA ,39,» •f .106 .%%% .106 • .%26 2 .106 ,%21 £ .106 .%21 f .106

AUSTRALIA . -.122 .30% -.155 •0- .30% -.098> .30% -.125 £ .30% -.121 . 30%

MAUACASCAR -.025 .393 -.015 A .393 -.166 2 .393 -.069 .393 -.262 .393

MEN OUINEA ' .Hi! .3%7 . a % 9 ■b ,.3%7 .107 2 .3%7 .1%6 .3%7 • .2%% .3%7
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Due to the skewness of the body size distributions 
of the four largest continents, the median becomes a more 
meaningful statistic than the mean. The median weight 
classes of the seven distributions of the original analyses 
are strikingly similar (Table 2). The median weight classes 
are either weight class 8 or 9. This covers the weights of 
0.350 kg to 1.4 kg, a range of approximately 1 kg.

It is apparent that the degree of skewness increases 
with land area, figure 2 shows skewness plotted against land 
area. The error bars represent 2 standard errors and the 
dashed line is at zero which is the value for a normal 
(Gaussian) distribution. The general trend is an increase 
in significance of skewness of the body size distributions 
as land area increases (r= 0.804; P < . 0 5 ).

Land area itself, though, is only a correlate of 
many other enviromental and ecological factors. One such 
factor, number of taxa has been correlated with land area 
(Flessa, 1975). Plotting skewness and its standard error 
against number of genera (Fig. 3) gives an even better fit 
than against land area (r= 0.920; P<.005). The better
correlation of skewness to number of taxa suggests that 
increasing the number of taxa is the cause of increased 
skewness. Since land area is a good, though not perfect, 
correlate of number of taxa it too had a positive
correlation with skewness.
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The skewness was demonstrated to be even more 
significant at the species level for the two continents for 
which the comparison was made. The distributions of body 
sizes of mammalian species present on North America and 
Australia are presented in figure 4. Superimposed on top of 
each is the distribution of body size of genera obtained 
using the same set of data. The parameter values of each 
distribution’s shape are listed in table 2. For both 
continents the frequency distribution of body masses for 
species is more significantly skewed than the distribution 
of body masses for genera. This suggests that the other 
continents may have species body size distributions that are 
more significantly skewed than the genera body size 
distributions obtained in the original analyses. This also 
corresponds well with the previous pattern that increasing 
number of taxa increaeses skewness, since there are more 
taxonomic units at the species level than at the generic 
level. It appears that a log^skewed distribution of body 
masses is characteristic of assemblages of large numbers of 
taxa (see also May 1978).

When comparing the species size distributions for 
Australia and North America, relationships observed between 
the original distributions of the genera analyses are still 
seen. The larger land mass, North America, the one with the 
greater number of species, has a more significantly skewed
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species body size distribution. Also, the two species body 
size distributions have very similar median weight class 
values. These are slightly less than the median weight 
class values observed in the generic analyses, which is 
reasonable since genera of small mammals tend to have more 
species than genera of large mammals. The increase in 
skewness between the genus and species level distributions 
for each continent, along with the similarity of the medians 
between the continents at both the genus and species 
levels, suggests that the patterns observed at the genus 
level may be a reflection of processes controlling diversity 
at the species level.

The effect of land area on maximum body size was 
investigated. Mass of the largest animal was plotted against 
land area (Fig. 5). The size of the largest mammal present 
on a continent is positively correlated with the area of the 
land mass (r= 0.7 45; P- 0.054). Since these land masses 
have been relatively isolated for the last 10,000 years the 
patterns in body size distribution found on each continent 
should reflect largely independent insular biotic 
interactions and evolution. Thus the graph suggests that 
the amount of land area, or the many factors that are 
correlated with land area, limits the maximum body size a 
mammal may reach and still maintain an evolutionarily stable 
population size.
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The proportion of large animals in a fauna was 
calculated for each continent using several different cutoff 
values (Table.4). It was found that the proportion of heavy 
genera in the fauna above an arbitrary cutoff is also 
positively correlated with continental area (Fig. 6). Thus 
as land area is increased a disproportional amount of large 
animals are added.

Finally, the relationship between body size and 
continental endemism, the extent to which genera are 
restricted in geographic distribution to continents, was 
investigated. An index of endemism was defined as one 
divided by the average number of continents inhabited by the 
genera of a weight class. A value was calculated for each 
size class and these indices were plotted against mass (Fig. 
7). There is a negative correlation between body size and 
continental endemism (r= £0.43572; P< 0.05). As body size 
increases the tendency is for the genus to occupy more land 
masses. This held true except for the eight heaviest genera 
which without exception are each endemic to a single land 
mass. If a correlation coefficient is calculated for 
figure 6 excluding these two heaviest size classes, the 
linear fit of the remaining points is striking (r= £0.90337; 
P = 0.0001 ). The excellent linear fit of these points 
illustrates the significance of the deviation of the 
endemism indices of the two heaviest weight classes.



Table 4. Percentages of Genera in the the Mammalian Faunas of Different Land 
Masses with Mean Individual Body Masses Above Various Threshold 
Values

Threshold Body Mass
Continent 2800 1400 700 350 176 88 44 22 11 5.5

Eurasia .9 i—1 3.6 ID'xh 9 12 17 22 28 32
Africa H 2.4 4.3 4.3 11 15 19 23 31 34
North America 0 0 1.5 3.0 6.8 9 11 16 18 28
South America 0 0 0 0 1.2 4.1 6.5 11 14 22
Australia 0 0 0 0 0 0 3.2 6.4 13 19
Madagascar 0 0 0 0 0 0 0 0 2.7 8
New Guinea 0 0 0 0 0 0 0 0 CM 15
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DISCUSSION

Many patterns In biology are described very well by 
log-normal distributions, but the frequency distributions of 
body sizes for mammalian genera on the four largest 
continents and for mammalian species on North America and 
Australia are definitely 1ogSskewed, not logAnormal. This 
positive skewness is robust to both the altering of the 
boundaries between weight classes and to the changing of the 
base from logg to 1og^. The skewness is demonstrated most 
clearly on the larger continents, and is the result of the 
increase in. the number of taxa on these continents (Fig. 3)• 
This trend of increasingly significant skewness as number 
of taxa increases suggests that the underlying distribution 
for size frequency in mammals is log-skewed. This is 
further exemplified by the comparison between the analyses 
at the species and generic levels for each of North America 
and Australia (Fig. 4). For both continents the increase in 
number of taxa considered resulted in an increase in the 
significance of skewness. Finally, the species body size 
distribution for the continent with the larger number of 
taxa was the more significantly skewed of the two species 
body size distributions (Table 2).

The positive skewness of the size frequency 
distributions agrees well with the general belief that there



30

are more small mammals than large ones. Ecologically the 
skewness in size is reasonable, even expected. Hutchinson 
and MacArthur (1959) created a theoretical model which 
predicted a skewed distribution for body weights on a 
logarithmic scale. Since large individuals tend to be more 
mobile, use the enviroment at a finer grain (Hutchinson and 
MacArthur, 1959; May, 1978), and require a larger minimum 
home range (McNab, 1963; Schoener, 1968), they will tend to 
be found in more communities and over a more extensive 
geographic area (Brown, 1981) than their smaller relatives.
Thus, even if the weight distribution within a single local 
community were normally distributed on a log scale, when 
communities are summed over a whole continent taxa of 
smaller sized animals are more likely to be found in a 
smaller proportion of the local communities than their 
larger relatives. Consequently, continental faunas are 
assembled by adding up many small species with local 
distributions and fewer large species with more extensive 
geographic distributions.

It is interesting to note that the median remains 
relatively constant as continent size and skewness increase. 
All medians obtained from analyses at the generic level fall 
into either class 8 or 9 , e v en though the degree of skewness 
for the distributions varies: indistinguishable from
normal, to marginally skewed, to significantly skewed.
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Similarity in median values was also observed between the 
two frequency distributions of body masses constructed for 
mammalian species inhabiting North America and Australia.
The implication biologicaly, is that as more land area is 
available, equal number of genera are added to each side of 
the median. Since the median is so far to the left (toward 
the smaller sizes), depending on how you define large, as 
area is increased more genera of small mammals are added 
than genera of large mammals. At the species level the 
medians again are very similar, though still farther to the 
left. Thus the difference in the number of t ax a of small 
versus large mammals is even more accentuated.

A strong positive relationship exists between 
maximum body size and area of continental sized land masses. 
Similar patterns have been noted elsewhere, including on 
mountaintops in New Mexico (Patterson, 1980). That there is 
such a relationship may be because larger animals require 
larger minimum home ranges (McNab, 1963; Schoener, 1968) and
have lower population densities (Damuth, 1981). Thus as 
body size increases a species requires a larger geographic 
range in order to maintain a large enough population to 
prevent extinction over evolutionary time (Brown, 1981).
As area increases, the maximum body size permitable 
increases. Also, as land area increases, there are more 
resources to be divided among those taxa below that 
threshold maximum body size allowing for a larger proportion
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of heavier mammals. As area is increased the number of taxa 
in the smaller size classes also increase, but the 
proportional increase is not as great as for the heavier 
weight classes.

Obviously, since this process acts on an 
evolutionary time scale, at any single instant in time 
animals that are larger than the land area would predict may 
be found to exist there. It would be expected that these 
largest species are only marginally established: either 
recently arrived or relict populations of once more 
extensive populations. On land masses relatively close to 
larger potential source areas this could be caused by recent 
colonization from the larger land mass.

The islands of southeast Asia, which had land bridge 
connections to the Asian mainland 10,000 years ago (Heaney, 
1986), provide examples of large mammals inhabiting small 
land areas. Two species of rhino, Dicerorhinus sumatrensis 
(Sumatran or hairy rhinoceros) and Rhinoceros sondaicus 
(Javan rhinoceros), inhabit Sumatra and Borneo, and Sumatra 
and Java respectively. The tiger (Panthera tigris) occurs 
on Sumatra, Java, and Bali. Populations of these heavier 
taxa tend to be low and many are considered endangered on 
the islands. The marginal status of these populations 
suggests a high probability of extinction, which can only be 
prevented by periodic re^colonization from populations on
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the larger continent. Often the larger animals are dwarfed 
versions of those found on the mainland. Studies by Mazak 
(1981) indicate that the East Indies subspecies of tiger are 
considerably smaller than mainland subspecies. Dwarfism 
suggests that these insular populations have been selected 
for reduction in size so as to approach the maximum 
evolutionarily sustainable weight for the area of the island 
(see Lomolino, 1985, and included references). The patterns 
on well isolated land masses suggests that success over 
evolutionary time is only possible if such reduced weights 
are attained before extinction or reicolonization occurs.

In light of the constraints imposed onjDOdy size by 
land area, the pattern of high endemism seen for the eight 
heaviest genera can be interpeted. If the animals in these 
eight heaviest genera are indeed too large to be maintained 
on present land masses, then endemism to a single land mass 
would be the final step before complete extinction. The 
animals in these genera do indeed appear to be in danger of 
imminent extinction. Six of the eight are presently listed 
as either threatened or endangered by the three major 
indices of animal status: IUCN (Goodwin and Holloway,
19 78), CITES (Edmonds, 1981), and USDI (1 980) (Table 5), The 
giraffe and hippopotamus, though not yet on these lists, 
have experienced drastic range reductions within historic 
time (Nowak and Paradiso, 1983).

It should be noted that it is not merely land area



Table 5„ Status of the Eight Heaviest Genera

GENUS IUCN (1978)
G i r a f f a ---
Hippopotamus —

Loxodonta Vulnerable
Elephas Endangered
Ceratoherium

Co So cottoni 
Co s. simum

Endangered

Diceros Vulnerable
Dicerorhinus Endangered
Rhinocerus

Ro unicornis 
R. sondaicus

Endangered
Endangered

USD I (1980) CITES (1981)

Threatened Appendix 2
Endangered Appendix 1

Endangered Appendix 1
— Appendix 2

Endangered Appendix 1
Endangered Appendix 1

Endangered Appendix 1
Endangered Appendix 1
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itself that is critical to maintaining species but a 
combination of many other ecological factors which are 
correlated with land area. Among these are food resources, 
home sites, habitat heterogeneity, and maximum size of 
largest predator. Previously it was shown that a correlate 
of land area, number of t a x a, gave a better explanation of 
increase in the skewness of body size frequency 
distributions of mammals on increasingly large land masses. 
Given then that land area is a rough estimator of one to 
many other ecological and evolutionary factors, land area 
need not necessarily shrink to be effectively smaller. In 
this sense activities of modern man are definiately making 
the continents "smaller". As the human population has 
increased and more space has been devoted to cities and 
crops at the expense of a variety of other habitats, a 
smaller proportion of space and productivity has been left 
to be divided among other species (e.g. Vitousek et al., 
1986). The human role of making the continents effectively 
smaller may extend back into the Pleistocene when early man 
using technology hunted large animals that previously had 
few or no predators. The causes of extinction of these 
large forms remains the subject of debate (Martin and Klein, 
1985). It is known that North America, Australia, and other 
land masses supported larger mammals and proportionately 
more genera of large mammals (>•44 kg) than they do today.



36

However, it does not appear that the genera of this extinct 
megafauna were sufficiently numerous to change the 
qualitative patterns described above.

If entire continents are indeed too small to 
maintain the heaviest animals, then the reserves that we 
have created are also too small. Merely setting aside small 
areas of relatively undistrubed habitat will not be enough 
to maintain populations of these animals in the wild. 
Additional measures will be necessary. Exactly what those 
measures should be depends on the specific biology of each 
species. As the continents continue to "shrink" due to 
human activities, the existence of more animals will be 
threatened. The sizemarea relationship demonstrated here 
could aid conservationists in determining which animals will 
need extra efforts in addition to reserves if their 
populations are to continue. The relationship could also 
aid in the planning of reserves for those species for whom 
enough land could be set aside.

Taken together these patterns # the positive 
correlation between skewness of body size distribution and 
land area, the positive correlation between land area and 
maximum body size, and the constancy within a taxonomic 
level of the median weight class of body size distributions 
ft could be termed the continental effect. In contrast to 
the island effect which states small mammals on islands tend 
to increase in size while larger ones decrease in size
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(Lomolino, 1 985), the continental effect states that as land
area increases proportionally more niches are created for 
and filled by small mammals than by larger ones, but at the 
same time the size of the largest animal increases. Looked 
at in reverse it states that as area is decreased, all of

the very largest animals will be lost as well as a 
proportion of all the smaller ones.

The continent and island effects may express two 
extremes of a continuous influence of land area on mammalian 
body size. In this regard it is intriguing that the optimal 
body mass toward which insular mammals tend to evolve, 0.251 
kg (calculated from Lomolino, 1985), is within the weight 
range of median body mass for species on North America and 
Australia (0.088 # 0.350 kg). Lomol ino*s (1 985) analysis 
suggests that 0.251 kg is an optimal weight for insular 
mammals since above this size insular races tend to evolve 
decreased size and below it they to show tendencies toward 
gigantism. Further study of weight distributions on islands 
is necessary to resolve the exact relationship between the 
two theories and clarify the patterns in animal additions 
(deletions) to increase (decrease) in land area.

The patterns which make up the continental effect 
may extend beyond extant mammals. Investigations by May 
(1 978) show that many taxonomic groups including nonM.aquatic 
birds, British Coleoptera, and Lepidoptera of Britain and
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Australia, also have a 1 ogMskewed distribution of body size. 
This agreement with other groups is tantalizing, but more 
work needs to be done to establish the generality and 
constraints of the continental effect on other taxa both 
past and present.
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SUMMARY

When the frequency distribution of body size of 
genera of indigenous, nonSvolant, terrestrial mammals is 
compiled for each of seven relatively isolated continental 
sized land masses, several interesting patterns emerge. The 
underlying distribution of mammalian body size appears to be 
logsskewed, not 1ogsnormal. As the number of taxa used in 
an analysis is increased the significance of skewness of the 
distribution of body size increases. This was observed in 
comparisons between continents at the same taxonomic 
(generic) level and also between the generic and specific 
levels for the same continent. Within a taxonomic level the 
median weight class of the body size distributions for the 
different continents remains strikingly constant. Maximum 
body size and also the proportion of large mammals in a 
fauna above a given size threshold both increase as land 
area is increased. The extreme endemism and near extinction 
of the heaviest extant mammals, and the differential 
extinction of the megafauna at the end of the Pleistocene 
are both consistent with the hypothesis that the size of the 
largest mammals that can be supported by a region over 
evolutionary time spans are related to the land area and the 
resources it provides. These patterns have important 
implications for conservation programs, because they suggest
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that as humans use an increasingly larger proportion of 
terrestrial resources, nature preserves alone may not be 
adequate to ensure the survival of the largest mammals. 
Together these patterns could be termed the continental 
effect and may in the future be extended to explain patterns 
found on smaller land masses and in other taxa.
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