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Most discussions of food sharing among so-called “egalitarian”
hunters and
gatherers implicitly assume that, because all adult members of a group participate
in the network of sharing, all must therefore be receiving portions of more or less
equivalent nutritional worth. This assumption is questioned and five basic points
are raised: (1) because fat is not uniformly distributed over the carcass of an
animal and because it is depleted sequentially when an animal is stressed, certain
individuals may receive nutritionally inferior portions of meat, with potentially
serious health consequences for the recipients during seasonal or interannual
periods when other food resources are in short supply; (2) even when sharing is
quantitatively and nutritionally equitable, food taboos may block certain individuals from access to meat and/or fat, particularly children, women at critical stages
in their reproductive life, and the elderly (however, in the case of pregnant
women, such food taboos and seemingly inequitable sharing practices may have
positive as well as negative consequences for the health and survivorship of the
fetus or newborn infant by keeping maternal protein consumption below about
20% of total calories and by reducing the mother’s risk of exposure to potentially
teratogenic substances that may accumulate in animal tissues); (3) skilled hunters
may acquire nutritionally more valuable parts than do other males by “snacking”
at kill sites and through differential sharing; (4) food-sharing practices and food
taboos vary widely among foragers, and this diversity may contribute to observed
differences among groups in fertility and infant mortality patterns; and (5) the
focus of anthropologists on the sharing of food, especially meat, as opposed to the
sharing of a broad spectrum of social, political, economic, and sexual rights and
privileges, is an overly narrow and potentially misleading perspective. In closing,
the paper briefly discusses the utility of the term “egalitarian,” concluding that
the concept, by conflating ideology with actual behavior, may obscure rather
than enhance our understanding of the origins and adaptations of foraging so&
eties. 8 1990 Academic Press, Inc.

INTRODUCTION

Food sharing, particularly sharing involving meat from larger mammals, is widely held to be one of the principal hallmarks of so-called
“egalitarian”
hunter-gatherer or “band” societies (e.g., Isaac 1978; Lee
and DeVore 1968; Service 1971). Almost every ethnographic study of
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foragers mentions the occurrence of some form of food sharing, and most
comment on the importance of meat from larger mammals in these exchanges. The reciprocal give and take of hunted foods as well as other
resources, assured among egalitarian foragers by powerful social sanctions, is thought to play a crucial role in maintaining amicable and cooperative relations among the society’s members (see Knauft 1987for observations on the frequency and causes of homicides among foragers).
Sharing may also serve to counterbalance the differential successof particularly skilled hunters (e.g., Hill and Hurtado 1989; Howell 1986:164),
and may be vital in preventing some individuals or families from hoarding
to the detriment of others (Lee and DeVore 1968). And, of course, food
sharing may provide foragers with a safety net or means of pooling risk
during seasonal or interannual periods of local scarcity (Cashdan 1985;
Gould 1981, 1982; Wiessner 1982; Winterhalder 1986). Sharing of food,
especially meat, is believed by many anthropologists to be so basic a part
of the forager way-of-life that archaeological evidence for its apparent
emergence more than one-and-a-half or two million years ago in the PlioPleistocene has been taken as one of the first clear signs of true
“humanness” (Isaac 1978).
It is not my purpose here to argue against the overall importance of
food sharing among contemporary or prehistoric hunter-gatherers. Nor
do I disagree in any fundamental way with current views that see sharing
as a key factor in forming and maintaining social bonds or in pooling risk.
Instead, I wish to show that our views of food sharing in egalitarian
foraging societies often are overly normative and idealistic in assuming
that, because all adult members participate in the network of sharing, all
must therefore be receiving portions of more or less equivalent nutritional
worth. In other words, I question the assumption that equality in the right
to participate in the act of sharing necessarily implies equity in the nutritional benefits that accrue from sharing (see also Flanagan 1989:248).
In brief, this paper makes five basic points. First, from the nutritional
perspective, the mere sharing of meat among a series of participants, even
if it is shared in roughly equivalent amounts, in no way assures that the
shared portions are of equivalent nutritional value. The fact that the fat
content of meat may vary significantly from part to part within a single
animal, and the fact that the total body-fat reserves of an animal may
fluctuate dramatically from season to season, almost guarantee that
shared portions of meat will differ, at times markedly, in their food value,
unless the participants make explicit efforts to distribute the fat independently of the lean tissue. If sharing practices fail to distribute the fat in an
equitable manner, then in situations of seasonal or interannual resource
stress, when other sources of calories such as carbohydrates are in short
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supply, there may be serious nutritional consequences for some of the
participants.
Second, even when the amount and nutritional worth of the shared
foods (including fat) appear to be relatively equitable, the presence of
taboos often blocks certain members of the society-usually women, but
often also children and the elderly-from consuming these foods (Spielmann 1988, 1989; Rosenberg 1980). As shown by Spielmann (1988, 1989),
these taboos often are enforced at precisely the times in an individual’s
life when the food might have its greatest nutritional benefit (e.g., meat or
animal fat being taboo for children during critical growth periods, or for
women at puberty or when they are pregnant or nursing). However, food
taboos and seemingly inequitable food-sharing practices that block pregnant women from access to meat may have exceedingly complex nutritional underpinnings with important positive as well as negative consequences for the health and survivorship of the fetus and newborn infant.
On the negative side, being denied accessto meat and fat may lower the
mother’s caloric intake to the point where the growth and health of the
fetus are compromised. On the positive side, such taboos and foodsharing practices may actually enhance the health and survivorship of the
fetus, by keeping the mother’s protein consumption below about 20% of
total calories, and by limiting her risk of exposure to potentially toxic or
teratogenic substances sometimes present in animal tissues.
Third, there is growing evidence to suggest that many foraging groups
have hunters who are more skilled, and hence more successful, than
others (e.g., Bailey 1988, Barnard and Woodbum, 1988:17; Hgygaard
1940:65; Kaplan and Hill 1985a; Siskind 1973). These fortunate hunters
may have differential accessto the nutritionally most valuable portions of
an animal (e.g., tongue, brain, kidney and other internal organ fat, and
marrow fat) directly at the site of the kill (i.e., “snacking”); or, in the
sharing process they may have rights to more valuable parts because they
made the lethal strike, or because they owned the weapon (e.g., spear or
arrow) or facility (e.g., net or trap) used to take the prey. In addition,
because patterns of meat redistribution among many foraging groups are
highly stylized and “traditional,” with named anatomical parts invariably
going to specific individuals, better hunters or their families consistently
may receive carcass portions of higher food value. These observations
suggest that the commonly espoused view of egalitarianism in foraging
societies, which holds that all individuals of the same sex and age cohort
have essentially equal accessto life-sustaining resources (see discussions
in Fried 1967; Begler 1978; Flanagan 1989), may be inappropriate or misleading. The term must therefore be used with great caution, and then
perhaps only with reference to ideological matters. To avoid confusion, it
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might be better to drop the term altogether as a typological categorization
of forager societies.
Fourth, while some foragers display inequitable patterns of food sharing and food taboos, these are by no means uniform features of all hunting
and gathering societies. In fact, what is striking about forager sharing
practices and food taboos is the degree to which they vary from group to
group, in form, timing, and intensity. Not surprisingly, as our data base
on hunter-gatherers improves, anthropologists are also finding significant
differences between groups in stature, body weight, daily and seasonal
work patterns, energy budgets, and fertility and mortality patterns (e.g.,
Hill and Hurtado 1989; Hurtado and Hill 1987:184-185; Campbell and
Wood 1988). The role of differing food-sharing practices and food taboos
in these diverse foraging adaptations remains to be systematically and
quantitatively documented and explored.
Finally, the emphasis that anthropologists place on the sharing of food,
especially meat, as opposed to the sharing of a broad spectrum of social,
political, economic, and even sexual rights and privileges, is an overly
narrow perspective, one that may obscure rather than enhance our understanding of the origins and functioning of foraging (i.e., so-called
“band” or “immediate return”) societies, and particularly the processes
by which such societies adapt to stressful situations and ultimately evolve
into more complex systems (see de Waal 1989b).
ANIMAL PHYSIOLOGY
AND THE PROBLEMS
OF LEAN-MEAT
CONSUMPTION
DURING PERIODS OF RESOURCE SHORTAGE

Regardless of habitat, animals commonly face seasonal food shortages,
and are forced to mobilize their stored body fat reserves (Speth 1983,
1987a, 1987b; Speth and Spielmann 1983). In temperate and northern
latitudes, the principal time of stress occurs in late winter and spring,
when animals may become fat depleted. In tropical latitudes, food stress
generally is related to seasonal declines in precipitation rather than temperature, but the net effect again is loss of body fat (Sinclair 1974, 1975;
Speth 1987a). Many tropical animals, for example most antelopes in the
grasslands of East Africa, have very low fat reserves to start with, and at
times of peak stress may have virtually none (Ledger 1968; Sinclair 1974,
1975). Reproductive activities also may lead to mobilization of fat reserves (Speth 1983). In females, this is most likely to occur during pregnancy and lactation. In males, fat depletion often is most severe during
the rut. An animal’s age and health status obviously also influence its
physiological condition. Thus, very young and very old animals, as well
as animals that are diseased or infested with parasites, may be extremely
lean.
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Fat mobilization
in most mammals occurs in a relatively fixed sequence, beginning with the back fat, then progressing to the fat deposits
within the body cavity, and finally to the marrow fat reserves in the limbs
and mandible (Speth 1983). Even the limb bones themselves are depleted
in a relatively fixed order, generally beginning with the marrow fat in the
humerus and femur and then progressing distally down the limbs. In some
mammals, the front and rear limbs are depleted at different rates, although detailed sequences have been documented only in a few species
(e.g., Brooks et al. 1977; Peterson et al. 1982; Ratcliffe 1980; Reich 1981;
Sinclair and Duncan 1972). Fat in the marrow of the mandible is mobilized
at more or less the same time as the deposits in the limbs, but the mandible retains moderate levels of fat even after the limb bones have been
largely depleted (Speth 1983). In a severely stressed animal, the principal
remaining fat deposits may be confined to the mandible, the distal limbs,
particularly the phalanges, and the brain. Important deposits of lipids also
persist in the cancellous tissue of the vertebrae.
Following the period of stress, fat reserves are replaced in the reverse
sequence, beginning with the marrow deposits in the limbs and culminating, in well-fed animals, with replenishment of the subcutaneous deposits.
This ordered pattern of fat mobilization means that at any point during
the period of stress, different parts of an animal carcass will have different
amounts of fat. Moreover, the fatty acid composition differs from one fat
deposit to another, and also varies with diet and season (Speth 1983,
1987a). The fatty acid composition in turn affects the taste, digestibility,
essential fatty acid content, and overall susceptibility of the fat to rancidity (cf. Krehl and Barboriak 1960530; Speth 1983, 1987a).
The amount of fat in meat is of considerable importance to hunters and
gatherers (Speth and Spielmann
1983; Speth 1987a, 1987b; Jochim
1981:78-87; Hayden 1981). Fat makes foods taste good, and it conveys a
feeling of satiety when one has eaten. Fat is also a critical source of
fat-soluble vitamins and essential fatty acids. Moreover, fat is a highly
concentrated source of energy, supplying more than twice the calories per
gram than either carbohydrate or protein, and fat is more efficiently metabolized than protein (Mead et al. 1986; Guthrie 1975; Speth 1987a).
But there is another important reason why fat is critical to hunters and
gatherers, particularly during times of stress. There appears to be an
upper limit to the total amount of protein (animal and plant combined) that
one can safely consume on a regular basis. This limit-best
expressed as
the total number of grams of protein per unit lean body mass that the body
can safely handle-is about 300 g or roughly 50% of total calories (George
F. Cahill, Jr., personal communication).
Protein intakes above this
threshold may exceed the rate at which the liver can metabolize amino
acids, and the body can synthesize and excrete urea (see discussion in
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Noli and Avery 1988; Speth 1989;McGilvery 1983; but see also Buchanan
198860-64 and references therein), leading ultimately to hypertrophy and
functional overload of the liver and kidneys, elevated, even toxic levels of
blood ammonia, dehydration and electrolyte imbalances, calcium loss,
micronutrient deficiencies, and lean tissue loss (McArdle et al. 1986545;
Whitney and Hamilton 1984:145; Cahill 198642; Hegsted and Linkswiler
1981; Miller and Mitchell 1982:115-l 16).
Many lines of evidence point to the existence of an upper limit to the
total amount of protein an individual can safely consume on a sustained
basis, but its precise nature, causes, and magnitude remain very controversial. Laboratory rats, often used as analogues in studies of human diet
(see summary in Hill 1988), are able to adapt to diets that provide greater
than 50% of the energy as protein, although the higher the protein content
is above 35%, the longer the adaptation time required (Alfred E. Harper,
personal communication). Harper (personal communication; see also
Harper and Peters 1989) makes the interesting observation that
when rats are fust offered a high protein diet their food intake decreases, their
growth declines, water consumption increases very substantially but, after a period
of adaptation, the rate at which they can metabolize amino acids from protein
increases greatly. As this occurs, their food intake increases, their growth rate
increases, and they seem to perform almost as well as those receiving a moderate
amount of protein (Anderson et al. 1968). Liver and kidneys, organs intimately
involved in amino acid metabolism and elimination of waste products from proteins, hypertrophy (Munro 1964). The adapted animals survive well, although there
is some evidence that their longevity may be shortened. Interestingly, if rats that
are well adapted to extremely high protein diets are offered an opportunity to
choose between low and high protein diets, they will select from the two to obtain
about 25-35% of their energy as protein and, over a short period of time, this
usually declines to between 20-25% of energy as protein. (Peters et al. 1983)

Similar results were reported by Castonguay et al. (1982) who observed that genetically lean adult rats selected a dietary mix in which
protein contributed slightly in excess of 30% of total calories. Donald et
al. (1981) observed that adult rats fed diets containing 25% protein for 9
weeks were fatter than rats fed a diet containing the same number of
calories but only 5% protein. Finally, Burkhardt et al. (1982) observed
increasing growth rates in rats the higher the protein content of the diet up
to levels in which protein contributed about 25% of calories, although
growth rates were highest at protein levels below about lO-15% and fell
off rapidly at higher levels (see also Mercer et al. 1981; Harper and Peters
1989).
Although studies of laboratory rats are interesting, their appropriateness for establishing protein needs and tolerances in humans is subject to
question (cf. Hegsted 1978:62; Shorland 1988:170). Unfortunately, relatively few studies of high protein intakes have been conducted in humans,
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and the results are somewhat ambiguous. For example, Cheremin (1985)
observed elevated levels of blood ammonia, as well as other deleterious
effects, in diets in which protein provided only 25-30% of total calories.
Regrettably, the duration of his study (only 10 days) was too short to
observe whether the test subjects adapted over time to these protein
intakes (see Oddoye and Margen 1979 for observations on adaptation). At
the other extreme, Calloway and Margen (1968; see also Harper
1974b: 158) observed no obvious ill effects in healthy male volunteers who
consumed a purified diet in which protein provided up to 70% of total
calories. Most studies with human subjects point to a safe upper protein
threshold lying between these two extremes, on the order of 300 g or
about 50% of total energy (e.g., McGilvery 1983:791; Eaton and Konner
1985:287; Cahill 1986:42; McArdle et al. 1986:545). Interestingly,
this
value is in close agreement with the highest sustained protein intakes (up
to about 45% of total calories) reported for traditional Eskimos, the most
“carnivorous”
human populations known, under normal (i.e., nonstressful) conditions (Draper 1977, 1980; Hgygaard 1940; Krogh and Krogh
1914; McClellan and DuBois 1930; McClellan et al. 1930; Mann et al.
1962; Sinclair 1953; Stefansson 1944, 1956).
The protein intakes seen in Eskimo diets exceed the highest sustained
levels reported for hunter-gatherers and other “traditional”
populations
outside of the arctic, including East African camel and cattle pastoralists
who traditionally
subsist heavily or almost entirely on animal products.
For example, the Northern Ache, foragers in the tropical forests of eastem Paraguay, consume a diet in which protein (mostly derived from meat)
provides an average of 39% of calories (Hill and Hurtado 1989; Hill
1988:178). Turkana pastoralists in northern Kenya obtain about 80% of
their per capita dietary energy from milk, meat, and blood. Nevertheless,
only about 21% of their calories on average are provided by protein
(Galvin 1985:iv; Little et al. 1988:724). During the dry season, generally a
period of stress, their calorie intakes decline and the proportional contribution of protein may approach 30% (Galvin 1985:184-194). Although
data for the Masai of southern Kenya and northern Tanzania are less
precise, their protein intakes appear to be similar, averaging less than
30-35% of total calories (cf. Taylor and Ho 1971; Ho et al. 1971).
It is tempting to ascribe the Eskimos’ striking ability to flourish on a
diet ofjust meat and fat, with protein intakes approaching 50% of calories,
to a unique genetic capacity not seen in other populations. However,
many Euro-American explorers have survived for extended periods in the
arctic on similar all-meat diets with no ill effects (cf. Stefansson 1944,
1956). Moreover, eighteenth and nineteenth century fur trappers, explorers, and military personnel throughout the temperate and northern latitudes of North America often subsisted on just pemmican, a mixture of
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dried bison or caribou meat and fat (occasionally, though by no means
invariably, with small quantities of fruit added). Based on figures cited by
Stefansson (1956; see Speth 1989), about 3&35% of the energy in a typical
pemmican mixture was supplied by protein.
Perhaps the clearest demonstration that non-Eskimos can thrive on an
all-meat diet was provided by a medically supervised experiment in which
Vilhjalmur Stefansson, a well-known arctic explorer, lived healthily for
an entire year (1928-1929) in New York City on just animal flesh and fat.
Stefansson’s average daily intake of protein was about 25% of calories;
the remaining energy was provided by fat (Stefansson 1956; McClellan
and DuBois 1930; McClellan et al. 1930).
These observations indicate that the protein content of all-meat diets
can vary over a considerable range, from as low as 25% or less of total
calories, as in the Stefansson experiment, to 3CL35%in pemmican, to a
maximum of about 45% of calories in some traditional Eskimo diets. I am
not aware of any all-meat diets (or other “traditional” high-protein diets
such as those seen in Ache foragers or East African pastoralists) where
the protein contribution regularly exceeds 50%. Hoygaard (1940:56), in
fact, documents the concern shown by Greenland Eskimos to maintain
their protein intakes below 50% of calories:
The Angmagssalik Eskimo seem to prefer a diet which nearly covers half the
energy requirements by fat and half by protein. Larger quantities of either are only
eaten with reluctance. It might be thought that the reason is that the Eskimos, who
frequently have far more blubber at their disposal than lean meat, try to save the
latter by eating so much fat as possible. But this is not the only factor which lies
behind the relatively constant proportion between the two groups of food constituents, as even in time of plenty the proportion remained approximately constant.
(In the case of extreme hunger, however, the consumption of fat usually predominates.)

Despite the uncertainty that still surrounds the issue of high protein
intakes, in subsequent discussion I will use a value of about 300 g (roughly
50% of total per capita daily caloric intake under normal, nonstressful
conditions) as the approximate upper limit to the amount of protein that
can be consumed safely on a sustained basis. The extent to which this
threshold varies among foraging populations because of genetic factors,
or is affected by the absolute amounts or relative proportions of fat and
carbohydrate in the diet, unfortunately remains unknown.
Of particular interest from a demographic perspective, in pregnant
women the safe upper limit to total protein intake may actually be considerably lower than 300 g. While maternal protein intakes must be sufficient to avoid deficiencies, several recent studies suggest that supplementation of maternal diets with protein in excess of about 20% of total
calories (i.e., above about 100-150 g of protein) may lead to declines
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rather than gains in infant birth weight, and perhaps also to increases in
perinatal morbidity and mortality as well as cognitive impairment. Infants
who are born prematurely appear to be most vulnerable to very high
maternal protein supplements (Rush et al. 1980; Rush 1982, 1986, 1989;
Sloan 1985; Kerr-Grieve et al. 1979; Worthington-Roberts
and Williams
1989:88). Birth weights also decline when the mother’s total calorie intake
is restricted (Mat-tore11 and Gonzalez-Cossio 1987; National Academy of
Sciences 1985; Rush 1989; Winick 1989), but declines appear to be particularly severe when the diet is both low in total energy and high in
protein. This is strikingly demonstrated by data from Motherwell, a small
community in Scotland, where for 30 years pregnant women were advised
to consume a diet consisting of about 1500 kcal and 85 g of protein (ca.
23% of total calories). Infant birth weights from Motherwell over this
period were on average approximately 400 g lower than those of infants
born in Aberdeen during the same period (Winick 1989:56). Declines in
average birth weight of this magnitude are comparable to those seen
during wartime famines (see discussion in Rush 1989).
It is important to stress that these observations on the potentially detrimental effects of high maternal protein intakes on infant birth weight, as
well as on perinatal morbidity and mortality, are controversial at present.
Most studies have been plagued by problems of research design and measurement precision (see Rush 1989), and few have addressed the actual
mechanisms by which high maternal protein intakes impact fetal health
and development. Nevertheless, if the results of these studies stand up to
future investigation,
the total protein intake of pregnant women may
prove to be an important factor in understanding the food-sharing behavior, food taboos, and reproductive ecology of hunting and gathering populations. This interesting phenomenon clearly deserves more study by
nutritionists and medical specialists.
It also raises some very intriguing questions about possible differences
by sex in the composition of forager diet that unfortunately cannot be
answered at present. If pregnant women ideally should keep their per
capita daily protein intake below about 20% of total calories (i.e., less
than roughly 100-150 g) in order to protect the health of their fetus, how
was this accomplished in traditional northern latitude foraging societies,
such as the Eskimos, where protein intakes are often reported to have
been much higher? One possibility, of course, is that forager women in
these latitudes were not generally successful in restricting their protein
intakes to levels below this threshold, with concomitant declines in the
health and survivorship of their offspring. Another possibility is that arctic and subarctic foragers possessed a unique set of physiological and
metabolic adaptations to very high dietary protein levels. Finally, it is also
possible that the traditional diet of women in these groups, particularly
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pregnant women, contained higher proportions of carbohydrates, and
perhaps also fat, than did the normal diet of adult men. Unfortunately,
most studies of diet in northern latitude foraging societies are very normative; only a few differentiate between the diets of the sexes (see, for
example, Bogoras 1904-1909:199; Eidlitz 1969:41-42; Giffen 1930:18),
and none to my knowledge describes in any detail the diet of women at
different stages in their reproductive career.
Interestingly, one feature of northern latitude diets that is very widespread, if not universal, is the eating of caribou (and reindeer) stomach
contents (see, for example, Eidlitz 1969, and references therein). Though
often dismissed in ethnographic and ethnohistoric accounts as a minor or
incidental food source, caribou stomach contents would certainly have
offered an abundant and potentially critical source of already partly digested carbohydrates in habitats where more “orthodox” edible plant
foods are normally assumed to have been very scarce or unavailable (see
Nickerson et al. 1973; Hunn 1981; and Eidlitz 1969for general discussions
of plant food availability in northern latitudes, and in particular their
comments concerning the tendency of reports from these regions to underestimate the dietary importance of carbohydrate resources). Unfortunately, I have yet to find clearcut information on whether women, and
most particularly pregnant women, were more likely than men to consume the contents of animal stomachs.
Seaweed or kelp would have been another potentially important source
of carbohydrates for women in the arctic (Eidlitz 1969), one which at least
in some areas (e.g., Baftin Island) apparently was harvested year-round
(even through a hole in the ice in winter; Harriet V. Kuhnlein, personal
communication).
In sum, the high protein intakes of arctic and subarctic foragers clearly
present an intriguing anomaly, one which underscores the urgent need for
more detailed information on the diets of women in these habitats over the
course of their reproductively active years.
In discussing the safe upper limit to total protein intake, it is important
to emphasize that protein is obtained from plant foods in the diet as well
as from meat. Most studies of hunter-gatherer diet tend to ignore or
downplay the protein contribution of plants, probably because many vegetable foods do, in fact, have relatively low levels of this macronutrient,
and becauseplant protein generally is inferior in biological value to animal
protein (cf. Scrimshaw and Young 1976). Not all plant foods, however,
are impoverished in protein. The diet of the Kalahari San (Bushmen or
Basarwa) provides an interesting case in point.
According to Lee (1979:271), on average over 16% of the total per
capita daily calorie intake of the !Kung (ca. 2300 kcal) is provided by
protein. As Lee himself notes, this is an unexpectedly high protein intake.
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For comparison, the average American consumes only about 14% of total
energy in the form of protein; and athletes, in the days before carbohydrate loading came into vogue, seldom exceeded 17 or 18% of calories,
and most took in considerably lower amounts (McGilvery
1983:790;
Lemon et al. 1984; Shils and Young 1988:lOll).
Interestingly,
only about 6% of an adult !Kung’s total daily calorie
intake comes from protein in meat, while nearly two-thirds comes from
protein in plant foods. The protein from mongongo nuts alone accounts
for 10% of total calories. This quantity is roughly sufficient to meet an
adult San’s minimum daily protein requirement-commonly
assumed to
be about 10% of calories-without
consuming any meat whatsoever
(Adair 1987:120, Table 1; Hegsted 1978; Scrimshaw and Young 1976).
While the biological value of the protein from mongongo nuts (and most
other plant foods) undoubtedly is inferior to that of animal protein, the
San’s extremely eclectic plant food inventory (e.g., Lee 1979) very likely
compensates for any amino acid shortages or imbalances in their vegetable staples.
Payne (1975) argues that lower protein intakes-on
the order of 5% of
total calories-may
actually be sufficient to meet minimum daily protein
requirements, even in growing 2- to 3-year-old children, provided that
their total energy intake is adequate. Hegsted (1978:62) concurs, pointing
out that human breast milk, obviously the ideal food for a growing infant
in its first 6 months of life, is a “low-protein”
food, providing only about
5 to 6% of the total calories in the form of protein, or “. . . about the level
found in rice and less than the protein content of wheat and corn” (see
also Brooke 1987:lOO; Goldman et al. 1974; Plath et al. 1985:407; Shorland
1988:170; but see Pellett and Young 1988 for a contrasting view).
If Payne and Hegsted are correct, the San probably commonly exceed
their minimum daily protein requirements, perhaps by a generous margin,
on plant foods alone. And for pregnant women, heavy reliance on highprotein plant foods during periods of restricted overall food availability
may push their total protein intakes above ca. 20% of calories, potentially
endangering the health of the fetus (Rush et al. 1980; Rush 1982, 1989; see
Eaton and Konner 1985; and Konner et al. n.d. for data on average
protein levels in a wide spectrum of hunter-gatherer vegetable foods). It
is worth noting in this regard that the proportion by weight of protein in
mongongo nuts (28.8%; Wehmeyer et al. 1969), or in Bauhiniu beans
(31.6%) consumed by San in the Central Kalahari (Tanaka 1980:55-74;
Silberbauer 1981:274), is higher than the average protein content of fresh
meat (ca. 21%; Speth and Spielmann 1983).
If we accept the 300 g or 50% threshold suggested above as a rough
approximation
of the safe upper limit to sustained total daily protein
intake, and for the sake of simplicity we ignore the presence of small
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amounts of fat in the meat, the maximum amount of lean meat the San can
safely consume on a regular basis, with absolutely no intake of plant
protein, would be slightly under 1.4 kg per capita per day (i.e., 1150kcal
or 288 g of protein). If we add in the protein from their plant foods, the San
can safely take in an additional 40% of their calories (920 kcal) in the form
of animal protein, or about 230g. This is roughly equivalent to consuming
about 1.1 kg of lean meat. Because of the substantial obligate water loss
that accompanies a diet high in animal or plant protein (Alfred E. Harper,
personal communication; see also Draper 1977:312),their intake probably
will be lower. In fact, the actual per capita daily meat intake of the !Kung
is considerably lower, averaging only about 0.23 kg (Lee 1979:271).
Given these figures, it is interesting to note an observation made by Lee
(1982:40):
In late-spring and early-summer [late-dry-season and early-rainy-season] hunting
camps the proportion of meat may sharply rise. In one study, the four hunters of
a small camp of 12 killed 29 animals in 17 days for a per capita consumption of
almost two kilos of meat [ca. 420 g of protein] per day. These bursts of meat-eating
tend to be of short duration, however. . . . (emphasis in original).

This astounding meat intake would provide up to 70% or more of an
individual’s total daily calories in the form of protein, a level well in
excessof the 300g threshold suggestedearlier, and well above the normal
intakes recorded in the arctic, and therefore very likely deleterious if
sustained for more than a brief period. In other words, hungry or not, the
San cannot persist on such high protein intakes for extended periods of
time without risking serious health consequences. Shortages of water and
elevated temperatures at this time of year may significantly increase the
adverse effects of a diet high in protein, since the need for a substantial
increase in water intake may not elicit an immediate response (A. E.
Harper, personal communication). Morever, when protein intakes fluctuate rapidly between low and high levels, a common feature of San
procurement patterns at this time of year, the rate at which the body can
adapt to the increased amino acid load may by exceeded, again leading to
acute adverse effects (Harper 1974a:16). Deficiencies in micronutrients
may compound these problems. Of particular note is the fact that San
body weights fall to their lowest values at precisely the same time of year
(Wilmsen 1978, 1982). Thus, in their attempt to maintain adequate total
caloric intakes, it appears that the San are forced to consume excessive
amounts of dietary protein, a situation which may pose a serious nutritional problem for them during the late dry season and early rainy season,
and most particularly during bad years. As already noted earlier, such
extremely high protein intakes at this time of year may be especially
detrimental for pregnant women, contributing to depressed infant birth
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weights and increased perinatal morbidity and mortality (Rush et al. 1980;
Rush 1982, 1989; Kerr-Grieve et al. 1979). As a consequence, the availability of lipids (and obviously carbohydrates as well) at this time of year,
and their equitable distribution within the group, become critically important issues.
LEAN MEAT AND FOOD SHARING
These observations on the potentially deleterious effects of excessive
protein intakes have an important bearing on meat sharing among huntergatherers during seasonal or interannual periods of resource stress, when
other sources of calories, most notably carbohydrates, often become
scarce or unavailable. As already noted, animals differ in their total fat
content and fatty acid chemistry, by species, age, sex, seasonal food
intake, reproductive state, disease and parasite load, and body part. It
should be clear, therefore, that descriptions of hunter-gatherer meat sharing which merely assert that an “animal was divided into equivalent parts
and everybody received an equal share” are inadequate, and project a
normative and idealistic image that may be unwarranted (see also Flanagan 1989:248). It is very difficult to divide up an animal in such a way that
everyone receives a portion of the carcass with the same total fat content
and fatty acid composition.
Moreover, parts that are nutritionally
valuable at one time of year may be fat-depleted and of limited use at another.
Thus, in order to evaluate the nutritional equity of an act of sharing, at a
minimum we need to know (1) who gets each part of the carcass; (2) the
fat content of each part; and (3) the physiological condition of the people
who receive fat-rich parts and of those who get lean parts.
Unfortunately,
the ethnographic literature on food sharing rarely treats
these issues in sufficient detail. Most ethnographic reports merely note
that meat was shared, a few describe the specific anatomical units that
were shared (occasionally providing diagrams with native terms for each
part), and only a handful actually document the kinship relationships
among participants. However, almost none describes the physiological
condition of the animals being shared or of the recipients of the shared
parts. Moreover, most ethnographic reports provide no insights into seasonal or interannual variability that might occur in the pattern of sharing
under differing degrees of resource stress. In fairness to ethnographers,
these are obviously very difficult and time-consuming data to collect, but
they are essential if we are to understand the variability that characterizes
hunter-gatherer adaptations in different ecological settings.
Despite the present paucity of information, there are a few intriguing
cases in the hunter-gatherer literature that underscore the potential nutritional significance of being denied access to fat or fatty meat. Many of
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these cases involve differential access by women, and therefore may be
significant in understanding the low fertility and high infant mortality seen
in many foraging populations (see, for example, Bolton 1972; Howell
1979, 1986; Huss-Ashmore 1980; Loudon 1987; Rosenberg 1980; Spielmann 1988, 1989; Wilmsen 1986; but see Bongaarts 1980 and Campbell
and Wood 198844 for contrasting views). For example, observations of a
traditionally oriented Australian Aboriginal community in northeast Arnhem Land by White (1985) suggest that the health status of adult women
in this group was decidedly poorer than that of males. Similar observations were made by Hetzel(1978) among groups in Central Australia. The
antiquity of this pattern in parts of Australia is documented by Webb’s
(1988) longitudinal study of stress indicators and paleopathologies in prehistoric Aboriginal skeletal remains. While the poorer health status of
women seen in these groups probably to some extent reflects historic and
recent changes in diet brought about by contact with Europeans, as well
as the stresses of child-bearing and heavy workloads (cf. Bentley 1985),
part nevertheless appears to be directly attributable to traditional inequalities in accessto food (Cowlishaw 1981; Dugdale and Love11 1981; Hetzel
1978:41; Lumholtz 1889:161, cited in Harris 1978:127; White 1985). This
is clearly the case, for instance, in White’s (1985) group in northeast
Arnhem Land, where women, regardless of age or reproductive status,
routinely received smaller shares of meat than did males and often were
not permitted to eat animal fat. White’s observations are succinctly
echoed by Hetzel, who states that the “order of precedence of food
distribution-old
men, hunting men, children, dogs and womensuggest[s] females are the most likely to develop malnutrition. . . .”
(1978:41).
Moreover, taboos among many Aboriginal groups (e.g., Mumgin, Walbiri, and Aranda) prohibit women at critical times in their reproductive
cycle (i.e., at puberty or when they are pregnant or nursing) from consuming meat or fat (Spielmann 1988, 1989; see also Kaberry 1973:78-79n,
94, 100, 169n; White 1985). As suggested by Spielmann (1988, 1989), by
restricting caloric intakes, these practices during periods of stress may be
of considerable demographic significance, perhaps affecting both the fertility of the women and the birth weights and mortality patterns of their
offspring (see also Ellison et al. 1986, 1989; Lager and Ellison 1987;
Lechtig et al. 1978; Wray 1978).
It is worth digressing here for a moment, however, to stress that seemingly inequitable food-sharing practices and food taboos, which etfectively block pregnant women from accessto many or all animal products,
may have significant beneficial as well as detrimental effects, and at
present it is impossible to assesswhich effects are greater. Moreover, the
actual costs and benefits may change at each stage during the growth and
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development of the fetus. For example, as discussed earlier, studies by
Rush (1982, 1986, 1989), Sloan (1985), and others (e.g., Kerr-Grieve et al.
1979) suggest that high-protein maternal food supplements, in which protein provides more than about 20% of total calories, may lead to depressed infant birth weights and increased perinatal morbidity and mortality. Thus, sharing practices and taboos which keep the total protein
component of the maternal diet below this level, but sufficient to avoid
protein deficiencies, may actually enhance the health and survivorship of
the offspring, provided that the mother’s total energy intake is not significantly compromised in the process.
Food taboos and inequitable meat-sharing practices may have other
important positive tradeoffs for pregnant women as well. For example,
forager women are commonly denied access to the liver, kidneys, and
other internal organs of animals. Liver can be an extremely potent source
of vitamin A, a nutrient well known for its teratogenic or toxic effects on
the fetus when consumed during pregnancy in excessive doses (e.g.,
spontaneous abortion, birth defects, permanent learning disabilities; see
Olson 1988:302; Lansdown 1983; see also Wilson 1977a for a general
discussion of teratology). The liver, kidneys, brain, blood, and other animal tissues may also contain teratogenic or embryocidal concentrations
of heavy metals (Reilly 1980; Spallholz et al. 1981; Underwood 1973).
Those that are known, or suspected, to be teratogenic or embryocidal
include arsenic, beryllium, cadmium, copper, lead, lithium, possibly manganese, mercury, selenium, and possibly zinc (Luckey and Venugopal
1977; Wilson 1977b:369).
Heavy metals occur naturally in bedrock and soil and are released into
the environment by chemical weathering and leaching, volcanism, wind
erosion and transport, the actions of plants and microorganisms,
and a
variety of other processes (Connell and Miller 1984:288-332). These metals form a wide array of inorganic and organic compounds which may
become concentrated in water and vegetation, and if ingested or absorbed
by animals may become further concentrated in their blood, brain, liver,
kidneys, bones, and adipose tissue (Ferm 1972; Hayes 1975; Lansdown
1983; Luckey and Venugopall977;
Reilly 1980; Street and Sharma 1977).
While many of these compounds are metabolized or degraded and excreted fairly rapidly, others, particularly those which are highly lipophilic
(lipid-soluble),
may pass readily into the animal’s brain or accumulate in
adipose tissue (Barthalmus 1980: 109; Miller 1984: 12). Through a process
known as biomagnification,
many of these toxic compounds may become
increasingly concentrated as one moves up the food chain, with the highest levels often occurring in predators, both aquatic and terrestrial (Moriarity 1983:135-136; Connell and Miller 1984:309-312, 358; Barthalmus
1980; Leidy 1980). Fish also absorb toxic substances directly from the
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water, and many filter-feeders (e.g., shellfish and crustaceans) may concentrate unusually high levels of toxic heavy metals, especially arsenic,
mercury, and zinc, in their tissues (Dickerson 1980:3; Reilly 1980:110,
126). Thus, potentially teratogenic concentrations of these substancesare
particularly likely to be encountered in marine species.
During periods of resource stress, when animals are forced to mobilize
their body-fat reserves, concentrations of many lipid-soluble compounds
may be elevated even further in the remaining adipose tissue, as well as
in the brain, blood, and internal organs (e.g., Hayes 1975165; Street and
Sharma 1977:490). Moreover, mesenteric fat may accumulate greater
quantities of these toxic substances than does cutaneous fat. The differential storage potential of these and other tissues appears to depend in
large part on differences in the rate of blood flow (Street and Sharma
1977:490). And since cutaneous fat deposits tend to be mobilized in a
stressed animal before mesenteric ones, the lipids that are most likely to
be available to foragers during a period of prolonged or severe resource
stress may derive primarily from the potentially more toxic mesenteric
deposits. Thus, the risk to a pregnant forager woman of consuming meat
or animal fat that is laden with toxic levels of teratogenic substances may
be substantially greater during seasonal or interannual stress periods,
when plant foods are in short supply and the women are forced to obtain
a greater proportion of their total calories from fat-depleted animal tissues.
Interestingly, food cravings and food aversions, as well as the nausea
and vomiting of pregnancy sickness(i.e., “morning sickness”), may play
an important role in reducing the likelihood that a pregnant woman will
ingest potentially teratogenic or embryocidal substances (Profet n.d.).
These cravings, aversions, and symptoms of pregnancy sicknessare most
prominent during the first trimester, the period of embryonic organogenesis when the developing fetus is especially susceptible to teratogens. A
tremendous diversity of food cravings and aversions have been documented in pregnant women, making it extremely difftcult to draw reliable
generalizations. Nevertheless, most studies concur in showing strong
preferences for sweet, carbohydrate-rich foods, such as fruits and candies, and widespread aversions for high-protein foods, particularly meat,
poultry, and often fish (Dickens and Trethowan 1971; Hook 1978; Profet
n.d.; Tierson et al. 1985). While it remains unclear whether the aversion
for meat stems from the potential presence of teratogens in animal tissues
or instead from toxic properties of the protein itself when consumed in
large quantities, what is of particular interest to us here is the widespread
occurrence of this food aversion among pregnant women, despite the
increased protein needs of both mother and developing fetus.
It must be stressed that many of the substancesfound in animal tissues
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at levels high enough to be embryocidal or teratogenic can be traced to
comparatively recent industrial and agricultural practices which introduce
large quantities of man-made chemicals into the environment. Foragers in
the past would certainly not have faced the dangers of chemical pollution
that modem populations everywhere must now confront. Moreover, naturally occurring heavy metal concentrations prior to the Industrial Revolution are likely to have been highly localized, their distribution depending on the composition of local bedrock and soil as well as on particular
sets of environmental and climatic conditions (e.g., high evaporation rates
that concentrate heavy metal compounds in drinking water). Nevertheless, high levels of potentially toxic heavy metal compounds (e.g., mercury) almost certainly did at times occur in the past, particularly in marine
contexts, as has been demonstrated repeatedly by the analysis of tissues
from museum fish specimens that were collected 50-100 years ago (e.g.,
World Health Organization 1972:16; Reilly 198O:ll I-112). Thus, at least
some of the seemingly peculiar and inequitable food taboos and foodsharing practices observed among contemporary
foraging populations
may prove to have a sound underlying basis in nutrition. However, in
most cases their nutritional role remains to be demonstrated. And, more
importantly,
we have yet to unravel the precise mechanisms by which
foragers would have been able to key into the often subtle relationships
between diet and pregnancy outcome. One thing is abundantly clear from
this discussion, however; food taboos and food-sharing practices must be
examined much more closely in the future, not just for their symbolic
content, but also for their nutritional and demographic significance.
Returning now to our discussion of inequitable meat-sharing practices
among contemporary foragers, the status of !Kung San women, and their
overall health and nutritional condition, seem to be better than among the
particular Australian Aboriginal groups discussed by White and Hetzel
(Begler 1978; Nancy Howell, personal communication;
Howell 1979,
1986; Lee 1982; Truswell 1977). Perhaps even their birth rates are somewhat higher (Cowlishaw 1981:38). Nevertheless, there is growing evidence that the !Kung and other Kalahari foragers experience repeated
seasonal and interannual stress. For example, according to Wilmsen
(1978, 1982), who weighed over 80 men and women at seven intervals
during the course of a year, the !Kung lose up to 6% of their body weight
by the end of the dry season; other investigators have documented parallel changes in skinfold thickness (Truswell and Hansen 1976; Truswell
1977).
Numerous other lines of evidence also point to recurrent food stress
among the San (cf. Gaulin and Konner 1977:69; Wiessner 1977, 1981;
Harpending and Wandsnider 1982). For example, Howell (1986) refers to
the !Kung as chronically undernourished, a rather dramatic shift in per-
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spective from the view presented two decades earlier by Richard Lee and
Marshall Sahlins in Man the Hunter (Lee and DeVore 1968); Bentley
(1985) and Blurton Jones and Sibley (1978) have emphasized the San’s
high and potentially stressful workloads, as well as the problems they face
in maintaining thermal balance in their desert environment; Metz et al.
(1971) note that the !Kung suffer from a high incidence of hookworm and
other parasitic competitors for nutrients; Hitchcock (1986) and Wilmsen
and Durham (1988) note that mongongo nut trees do not provide a perpetual bonanza of food for the !Kung, but, like many other nut-bearing
trees, periodically fail; Konner and Shostak (1987) suggest that the high
suckling frequency of !Kung infants, one of the key factors responsible
for maintaining low fertility levels among the San, may in part reflect
inadequate milk production by lactating mothers (see also Lunn 1988);
Hausman and Wilmsen (198557) present evidence of significant undernutrition and retarded growth in San girls; Truswell and Hansen
(1976:190), Tobias (1%2), and Stini (1981) attribute the small size of the
!Kung, at least in part, to chronic caloric insufficiency; and, as already
noted, the consumption by the !Kung of up to 2 kg of lean meat per person
per day at the height of the dry season is almost certainly a response to
resource stress (Lee 198240). Thus, while the !Kung and other Kalabari
foragers may not be hovering perpetually on the brink of starvation, they
certainly are not the “original affluent society” that Sahlins (1968) once
led us to believe they were.
Given these observations on resource stress among the San, the availability of animal fat, and its distribution among members of the group,
become issues of key concern. Animal fat is an extremely scarce commodity in the Kalahari at all times of year (e.g., Ledger 1968; Sinclair
1974, 1975), and it is highly prized (e.g., Marshall 1976; Silberbauer 1981;
Yellen 1977:293). In prime condition, the ungulates hunted by the San,
with the possible exception of the eland (Silberbauer 1981:275), may have
as little body fat as most northern and temperate latitude large mammals
have when they are severely stressed; and, during the height of the dry
season, many of them may be largely depleted of their limited body fat
reserves (Speth 1987a). To retrieve this scarce resource, the San carefully
extract the marrow from the long bones, and systematically boil the broken up limb bones and axial elements to obtain the grease (Yellen 1977).
Unfortunately, despite the many published discussions of San meat sharing (e.g., Lee 1979), no one has yet systematically considered how the fat
itself is distributed. Nevertheless, there are suggestions that fat is not
always shared equitably, again particularly with women. For example,
Marshall notes that men may consume most or all of the limited yield of
marrow fat (and fatty organs of the head such as the brain and tongue)
while snacking at a kill, bringing primarily lean meat back to camp to
share:
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when the kill is made, the hunters have the prerogative of eating the liver on the
spot and may eat more of the meat until their hunger is satisfied. If they are far from
the band, they may eat the parts that are especially perishable or most awkward to
carry, like the head, and they sometimes eat the cherished marrow. (1976:2%)

Yellen, in a detailed discussion of !Kung butchering practices, makes a
similar observation:
. . . special portions of the animal, such as the cannon bones and the liver, are set
aside for cooking and consumption at the kill site by the hunters. In this latter
regard a consistent pattern is observed: the marrow in the cannon bones and the
liver belong to and are usually eaten by the hunters at the kill. (1977:280)

The cannon bones, or metapodials, are among the most important marrow
bones in the carcass of an ungulate. While they contain only moderate
amounts of marrow, the lipids in the marrow of these bones are considered especially good tasting cross-culturally and, most importantly, may
be among the last reserves to be depleted in an animal suffering from
resource stress (Binford 1978; Speth 1983).
Thus, while !Kung patterns of sharing and food taboos clearly are not
as blatantly inequitable as they appear to be among at least some groups
of Australian Aborigines, animal fat nevertheless may often go largely to
men. Again, as among Australian foragers, women’s more limited access
to animal fat may have important nutritional consequences, particularly
when periods of seasonal or interannual environmental stress coincide
with high reproductive demands.
Similar patterns of discrimination against women have been reported
among the Hadza, foragers inhabiting the mixed savanna woodlands
along the eastern side of Lake Eyasi in Tanzania (Bunn et al. 1988442;
Barnard and Woodbum 1988:17-18; Bamicott et al. 1972:112).
It is difficult to establish beyond a reasonable doubt what the principal factors were
in determining why the Hadza men handled the last three impala carcasses in the
described manner. Because additional carriers were available nearby but were not
sought by the Hadza men with the carcasses, it does not seem likely that an
insutlicient number of available carriers led to the documented behavior. It seems
more likely that the principal determining factors for these individuals fall under the
heading of “other plans” and may perhaps relate to their personal inclinations
about sharing the carcasses with the larger camp population. Had their principal
goal been to maximiz e sharing with the camp population at large, then they would
probably have enlisted additional carriers or they would have selectively transported the parts that provide the best nutritional yield. That they chose not to do
this, and instead ate the high yield limb parts by themselves, suggests that a deliberate avoidance of hating the best carcass parts was a principal factor in those
examples. (Bunn et al.3 1988:442)

O’Connell et al. (1988) observed similar behavior among other Hadza
groups, but feels that the behavior serves primarily as a means of reducing
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transport costs. Bunn et al. (198843) concur that transport costs may be
a factor in the behavior, but also emphasizethe nutritional consequences:
Processing and discardii
the limb elements at butchery sites certainly reduces
transport costs; it also guarantees that the Hadza men at the carcass have preferential access to the highly nutritious marrow of limb bones.

Views similar to those of BUM et al. are echoed by Barnard and Wood-

burn (1988:17-18) and Bamicott et al. (1972:112).
Inequitable accessto meat and fat is also apparent among the Pygmies.
For example, Hewlett et al. (1982) note that Aka males spend more time
than women away from camp on long trips, and as a consequence have
greater access to meat (and presumably fat). Walker and Hewlett (n.d.)
and Hewlett (1988) also note that Aka and Mbuti males have fewer caries
and other forms of dental disease than do females, and they attribute at
least part of the difference to diet. In addition, Ichikawa (1983) notes that
only certain Mbuti men get the heads of larger mammalian prey, clearly
depriving women of a very important fat source-the brain. Bahuchet
(n.d.) makes a similar observation for the Aka. These and other factors
suggest that Aka and Mbuti women have a diet distinctly inferior to that
of men.
Interestingly, in a recent study of kangaroo body part transport among
the Alyawara of Central Australia, O’Connell and Marshall (1989) specifically examined the issue of whether fat-rich carcass parts were differentially consumed by hunters at kill sites, or were instead brought back to
camp along with the rest of the carcass. Their results indicate that at least
in this case hunters did not monopolize the best parts directly at the kills.
This interesting study underscores the considerable variability that appears to characterize forager behavior at kill sites, and points to the need
for additional quantitative studies of the fate of animal tissues (and other
foods) from initial procurement to distribution, sharing, and consumption.
In addition to women’s differential access to animal fat, in many foraging societies, as a consequence of inequitable sharing practices and
food taboos, there is another factor that may prove to be demographically
significant. According to Mildred Dickemann (personal communication),
there are many small-scale agricultural societies that intentionally fatten
girls at puberty on calorically rich diets. In admittedly cursory surveys of
the hunter-gatherer literature, Dickemann and I have encountered very
few comparable practices among foragers (the Ache appear to be a notable exception; Rim Hill, personal communication). Quite the contrary,
heavy workloads, inequitable sharing practices, and an array of food
taboos all seem geared toward keeping women in many foraging groups
undernourished (see also Rosenberg 1980; Hayden et al. 1986). The underlying cause for this striking pattern remains unclear, but more likely
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stems from adult male efforts to enhance their own status and nutritional
well-being than from deeply embedded societal strategies for regulating
the fertility of women (Kim Hill, personal communication).
I should point out that nutritional inequities arising from differential
food-sharing patterns or taboos may be of little or no significance for
much of the year. Since women do most of the gathering, they generally
have direct access to sufficient quantities of vegetable oils and carbohydrates, as well as fat from insects and small vertebrates, to compensate
for inequities that may arise from the sharing of larger mammals. The
critical issue, however, is what happens to the nutritional
intake of
women, especially pregnant or nursing women, during the annual low
point in resources (i.e., late winter-spring or height-of-dry-season),
or
during particularly
bad years. These are the critical
adaptive
“bottlenecks,”
to use Wiens’ (1977) terminology, when inequitable foodsharing practices and taboos are most likely to play a significant role.
Another brief digression is in order here. Many foragers (e.g., !Kung,
Pygmies, and Australian Aborigines), though by no means all, have strikingly low fertility levels and high rates of infant mortality, phenomena that
have attracted a great deal of attention by anthropologists and demographers (see Hill and Hurtado 1989). My position throughout this discussion
has been that a forager woman’s unequal access to meat or fat, particularly during periods of reduced total calorie intake, may play a role in
depressing her fertility, and may also contribute to high rates of infant
mortality by compromising
the health and survivorship of the fetus and
newborn infant. In other words, food taboos and uneven food-sharing
practices may exert a negative influence on the total reproductive output
of foraging women in groups where these inequities are particularly
marked. That seasonal or inter-annual weight loss can significantly lower
fertility is clearly shown by recent work in the Ituri Forest and elsewhere
using salivary progesterone levels. These studies show that even moderate
declines in body weight may have a significant negative impact on a
woman’s ovulatory frequency, mean luteal progesterone levels, and luteal
phase length (Lager and Ellison 1987; Ellison et al. 1986, 1989).
An interesting related issue, but one which is beyond the scope of the
present paper, is whether a reduction in reproductive output among forager women, stemming from inequitable food-sharing practices and food
taboos, or from other factors, reflects lowered reproductive fitness or
instead a complex adaptive strategy that actually optimizes a woman’s
lifetime reproductive output, particularly in harsh or “marginal”
environments. Unfortunately,
much more research must be done among the
world’s remaining foragers before we can begin to adequately address this
highly complex but important issue (for interesting recent discussions
concerning the reproductive
fitness of one group of foragers-the
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!Kung-see Blurton Jones 1986; Blurton Jones and Sibley 1978; and Pennington and Harpending 1988).
Up to this point, I have focused on women’s restricted access,relative
to that of men, to fat or fatty meat. However, the “snacking” behavior of
San and Hadza hunters directly at the site of a kill, a behavior pattern
widely noted among foraging societies, suggeststhat more active or successful hunters in the group sometimes may have greater accessthan do
other men to the nutritionally most valuable parts of an animal carcass
(but seeO’Connell and Marshall 1989for an interesting counter-example).
This is strikingly seen, for example, among the Aka Pygmies, where
higher status males have accessto more meat and fat than other men, and
are on average 3 cm taller and have fewer caries (Hewlett 1988:271).
It is often stated that good hunters are compelled to share their catch
with others, so that in the long-run less skilled hunters and their families
should fare about as well as the more successful ones. This view is clearly
expressed, for example, by Nancy Howell, who states that
sharing is such a pervasive feature of !Kung life that there is not much caloric
advantage in being married to, or being the child of, a good hunter (or, for a man,
being a good hunter rather than a poor or lazy one), since what matters is simply
that there should be a good hunter in the group. (1986:164)

However, with the notable exception of Kaplan and Hill’s (1985b) detailed study of food sharing among the Ache of eastern Paraguay, anthropologists have seldom demonstrated this systematically with quantitative
data on the actual meat weights received by different members of the
band. More importantly, few studies have documented the fat content and
fatty acid composition of the shared portions and compared these to the
parts that were eaten by hunters directly at the kill. As I have already
noted, during severe seasonalor interannual periods of resource stress, in
which caloric intakes drop markedly and weight loss becomes significant,
less successful hunters and their families who receive fat-poor parts, regardless of the weight of the share, may be getting meat that is nutritionally inferior.
Though presently limited, there are tantalizing data which support
these suggestions. Siskind (1973), for example, cogently argued more than
a decade ago that better or more active hunters were reproductively more
successful. More recently, Kaplan and Hill (1985a; see also Hill et al.
1987), working among the Ache, have come to similar conclusions, but
with far more quantitative, and hence more compelling, data. According
to these authors,
this increase in fitness [of more successful hunters] is due to both increased survivorship of offspring and increased access to extramarital affairs through which
illegitimate offspring are produced. (1985a: 132)
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Comparable observations are reported by Bailey (1988) for Efe Pygmy
hunters in Zaire and by Hewlett (1988) for Aka Pygmy hunters in the
Central African Republic.
Interestingly, the more stylized and traditional the pattern of butchering
and subsequent meat distribution
among the participants (cf. Binford
1984; Gould and Watson 1982), the more likely it is that certain individuals, or groups of individuals, consistently will receive nutritionally
less
valuable cuts of meat (see also Henry 1951 for an interesting discussion of
long-term asymmetries in food sharing). In other words, if custom dictates, for example, that certain group members always get the neck or
front end of an animal, and the forequarters in this particular species are
more susceptible to fat depletion than are the hindquarters, then during
critical times of environmental
or physiological stress, these individuals
will be blessed with carcass parts of inferior nutritional worth. Ironically,
what has been looked upon by most anthropologists as a system to guarantee equity among group members in access to meat, may in fact at times
act to create or exacerbate underlying nutritional inequities that could
become critically important during seasonal or interannual periods of
stress.
Finally, there is another potential source of nutritional inequity that
may arise between hunters. In foraging societies where hunters not only
are required by custom to share the meat they procure with other members of the group, but are themselves precluded from consuming any
significant portion of it, single hunters may end up faring consistently
worse in the amount of meat they receive than do married hunters with
dependents (Kaplan et al. 1990: 127). Over the long run, these differentials
between hunters might be expected to even out were it not for the fact
that a significant number of males in many foraging societies remain bachelors throughout their lifetime (e.g., Bailey 1988).
CONCLUSIONS
In most discussions of sharing, anthropologists have focused primarily
on the act of sharing as a social phenomenon. From this perspective, meat
sharing appears to be an equitable way of redistributing
a scarce and
highly valued resource among all (adult) members of the society. By
effectively leveling differences in hunting returns that inevitably arise
because some hunters are more active or successful than others, meat
sharing epitomizes the egalitarian essence of foraging societies. However,
when we look more closely at the underlying nutritional worth of the meat
that is shared, the potential for serious inequities becomes apparent.
Women are the most obvious target of these inequities. They may receive
nutritionally inferior portions of the kill, and may be prevented by taboos
from eating meat or animal fat at precisely the times in their reproductive
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cycle when this nutrient might benefit them most. Combined with the
heavy workloads typically endured by forager women (Bentley 1985),
these inequitable sharing practices and food taboos may have significant
negative reproductive consequences, particularly during periods of resource stress. However, there may also be positive benefits to pregnant
women of these seemingly inequitable practices, specifically by keeping
their total protein intake below about 20% of calories, and perhaps by
reducing their exposure to potentially teratogenic substancesthat may be
present in animal tissues. The relative tradeoffs between the positive and
negative effects of these taboos and food-sharing practices remain to be
explored.
Inequities in meat sharing do not appear to be restricted just to females.
More active or successful hunters may have greater access to fat at kill
sites, and highly stylized or traditional patterns of butchering and sharing
may assure that certain hunters or their families consistently obtain superior quality (fatty) meat. Again, such inequities may become critical
during times of food shortage.
Our tendency to focus on the social aspects of food sharing may obscure significant underlying inequalities in access to critical nutrients.
Moreover, the very fact that we define foraging or band societies as
“egalitarian” may exacerbate the problem, because the term itself implies
that transactions involving life-sustaining resources will be equitable, at
least among members of the same age cohort and sex. In other words, we
are not inclined to look for such inequities in foraging societies, because
by definition they should not exist (see Fried 1%7 and Service 1971 for
classic discussions of egalitarian societies). This problem is compounded
by the fact that the foragers themselves may actively express an ethic of
“egalitarianism” while at the same time participating in food-sharing and
taboo practices that may give rise to significant nutritional inequalities
(e.g., Flanagan 1989). Anthropologists sometimes go to rather extreme
lengths to “explain away” obvious inequities because they conflict with
our deeply entrenched views of egalitarianism in band societies. This is
strikingly seen, for example, in a recent statement by Barnard and Woodbum (1988:18) concerning the distribution of certain preferred cuts of
meat among the Hadza:
So here we have, within an immediate-return system in which equal access to wild
food and other resources and egalitarian sharing of the produce when it is brought
into camp are given much emphasis, a quite different and elaborately sanctioned
rule which emphasizes . . . the privilege of the initiated men of the camp to consume this special meat jointly. Yet there is a paradox here: the limited sharing of
the meat by the initiated men in a special religious context in a sense authorizes and
legitimizes the general emphasis on secular sharing of the meat of large game
animals. The rules of God’s meat require that it be brought back to camp from the
kill site and they provide a framework for bringing back the rest of the meat, and
putting it at people’s disposal.
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In this discussion, I in no way mean to imply that inequitable sharing
patterns and discriminatory
food taboos are monolithic features of all
foraging societies that invariably divide band members into “haves” and
“have nots.” In fact, what is striking about foragers is the very diversity
and complexity of these practices, and this is nowhere more evident than
in women’s access to animal flesh and fat.
For example, if one were to array foragers along a continuum in terms
of the degree of inequity in their sharing practices, the Australian Aboriginal groups described by White (1985) and Hetzel (1978) would fall near
one extreme. Their sharing practices (as well as their food taboos) blatantly prevent women from eating animal fat most of their lives.
The Kalahari San, Hadza, and Aka Pygmies would lie more toward the
middle of this continuum. Among these foragers, the differential access to
animal fat enjoyed by men is far more subtle than in the Australian examples, being largely an indirect consequence of the division of labor;
men do the hunting and therefore have greater access to fatty parts at the
kill, especially when the animal is too large to be transported back to
camp or when the kill is made far from home. Such differential access
may be of little nutritional consequence most of the year, but may become
significant during the late dry season, or at least during the dry season of
particularly bad years.
At the other end of the sharing continuum are the Penan Gang of Sarawak (Borneo) and the Ache of Paraguay. These foragers carefully divide up the fat from each kill so that adult women are assured of getting
equitable portions (J. Peter Brosius, personal communication;
Kim Hill,
personal communication).
However, if we also look at food taboos, the situation becomes more
complex and multi-dimensional.
In some foraging groups, there are few or
no important food taboos, or the taboos are in effect so briefly that they
are nutritionally
inconsequential.
In other cases, otherwise equitable
sharing patterns are counteracted by food taboos, which are either in
force over long periods of time, or take effect at critical times in the
reproductive life of a woman (i.e., at puberty or when she is pregnant or
nursing). And in the most extreme cases, as in some groups in Australia,
both sharing practices and food taboos reinforce each other to create
potentially serious long-term nutritional shortfalls.
The Penan Gang provide an interesting example of the complex interplay between sharing practices and food taboos. Thus, while Penan take
great care to share animal fat among adults in an equitable manner, regardless of sex, their food taboos create a far less equitable situation. In
particular, lactating women are not allowed to eat animal fat, effectively
blocking them (unless perhaps the taboos can be violated without serious
consequences) from access to a key resource throughout a major portion
of their reproductive life (J. Peter Brosius, personal communication).
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This complex, multi-dimensional array of food-sharing practices and
food taboos has received surprisingly little attention from anthropologists. It should be clear from this discussion, however, that inequities in
these practices may be of considerable nutritional importance to forager
women, and perhaps also to forager men, and that we must explicitly
identify and address the cross-cultural variability in these practices, and
their ultimate demographic consequences, if we are to achieve a satisfactory understanding of hunter-gatherer adaptations.
It may be useful to digress again for a moment and briefly point out
some of the critical data that are needed. As noted earlier, we obviously
need systematic and quantitative information from a wide range of groups
across a spectrum of ecological settings on what anatomical parts are
shared, with whom, and in what quantities. But we also need to know
more about the age, sex, reproductive state, and physiological condition
of the animals that are being distributed. For age, sex, and reproductive
state, the hunters themselves are probably excellent informants. The
physiological condition of an animal, however, while certainly recognized
by the hunters, may require somewhat more careful investigation. Wildlife specialists, who are concerned with managing viable populations of
large game animals, have developed a variety of relatively straightforward methods for in-the-field assessmentof condition. One of the most
widely used is the kidney-fat index (KFI), the ratio between the weight of
fat surrounding the kidney to the weight of the kidney itself (see Kirkpatrick 1980:108-109). Another approach, often used in conjunction with
the KFI, is an assessmentof the fat content of the marrow in the femur
(Kirkpatrick 1980:10&107), which can be readily determined in the field
on the basis of the marrow’s color and consistency. While many other
indices have been developed, these two together provide an efficient and
reliable measure of an animal’s physiological condition. Obviously, before an ethnographer attempts to conduct these assessmentsin the field,
he or she should consult with an appropriate wildlife specialist.
It would also be extremely useful to have information on the physiological condition and reproductive state of the forager women themselves.
Obviously, these kind of highly personal data are much more difficult to
obtain than data on the condition of the animals. Nevertheless, detailed
demographic studies of foragers are becoming increasingly common (e.g.,
Hill and Hurtado 19891,and these are providing critical information on
female reproductive histories. All that is now needed is to expand these
investigations slightly to document the reproductive state of women UCthe
time they participate in specific food-sharing events. In addition, in order
to monitor the pattern of resource stress in women, we also need information on their body weights and skinfold thicknesses, measured where
possible at regular time intervals. Again, the ethnographer should consult
with an appropriate physician or biological anthropologist for advice con-
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ceming the most effective techniques for obtaining these measurements in
the field.
And last but not least, the role of food taboos also needs to be investigated far more systematically. Most ethnographies to date have treated
taboos largely in normative terms, and have focused more on their symbolic aspects than on their nutritional impact. While in no way downplaying the importance of the symbolic aspects, we need to know precisely
which foods are tabood, to which women, for how long, at what time of
year, at what point in a woman’s reproductive career, the degree to which
the taboos can be violated or bypassed as resource conditions become
more stressful, and the nutritional impact of the tabood items on both
mother and offspring.
Finally, let me close the discussion by raising two somewhat more
general issues: the first concerns the importance of sharing beyond the
narrow contines of food; the other concerns the concept of egalitarianism
as it is commonly applied by anthropologists to foraging societies. Anthropologists often focus almost exclusively on the sharing of food, and
especially the sharing of meat from large animals, in models for the origins
of band society (e.g., Isaac 1978); and, as a consequence, underemphasize or ignore entirely the fact that foragers actually share a much broader
spectrum of social, political, economic, and even sexual rights and privileges. Food and other material items, in fact, form only a small component within this much larger array of reciprocal exchanges and interactions.
Interestingly,
this overly narrow, and perhaps misleading, focus on
food sharing has been called into question, not by ethnographers or archaeologists concerned with hunter-gatherers,
but by primatologists
working with chimpanzees and baboons (e.g., de Waal 1982, 1989b;
Smuts 1985). Recent primate studies clearly demonstrate that sharing is a
complex phenomenon involving much more than food. Both chimpanzees
and baboons, at any given point in time, are involved in a wide array of
social, political,
economic, and reproductive
interactions
with other
members of their social group. Recognition of the importance of these
interaction patterns has led Smuts (1985) to question current hominid
origin models that assign primacy to the sharing of food:
Most authors considering the emergence of uniquely human male-female relationships place great emphasis on the division of labor and the resulting need for
economic exchange between the sexes. . . . According to most scenarios, male and
female hominids exhibited relatively undifferentiated social relationships until the
division of labor and the food sharing that it generated brought the sexes together
into practical, economic arrangements that benefited both men and women.
(1985259)
The nonhuman primate data suggest that this idea ought to be questioned. Monkeys
and apes show highly differentiated, long-term relationships between males and
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females in the absence of any economic exchange. These relationships are based,
instead, on social reciprocity. . . . It seems likely that hominid males offered females important social benefits long before they were capable of big game hunting.
(1985:25%260)
If this hypothesis is correct, then the economic exchange engendered by a division
of labor probably developed within the context of male-female relationships that
had already existed for a very long time. The usual assumption is that close bonds
between the sexes arose because of the need for food-sharing. It seems more likely
that it was possible for male-female food-sharing to develop because females and
males had already evolved the capacity for close bonds that allowed them to
successfully negotiate reciprocal exchange. (1985:260)

Increasingly sophisticated primate studies also point to the potentially
misleading nature of the label “egalitarian” when applied to foraging
societies. Among baboons and chimpanzees, some of the interactions
between individuals are balanced and reciprocal, while others are decidely asymmetrical, favoring one individual over another. The degree to
which these interactions remain reciprocally balanced or asymmetrical
depends on a variety of factors, including the specific context of the
interactions, the past history of exchanges, and the immediate and longerterm needs and objectives of the participants (de Waall982,1989a; Smuts
1985).
Of greater importance for our purposes here, however, is the fact that
some of these unbalanced or asymmetrical relationships between individuals, which often convey significant social, political, economic, or reproductive costs and payoffs for those involved, remain that way throughout
the lifetime of the participants, and may be passed on to their offspring.
In other words, these are relationships that anthropologists would consider “inegalitarian” (e.g., Fried 1967; Begler 1978). Patterns of interaction among human foragers are certainly equally complex and multidimensional, with numerous inegalitarian components not only present
but persisting across generations. Subsuming this complex array of interaction patterns under the single term-“egalitarian’‘-probably
obscures
the very organizational and behavioral variability and complexity that we
seek to identify and explain.
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