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Inuit Sex-Ratio
Variation

Population Control,
Ethnographic Error,
or Parental Manipulation?'

by Eric Alden Smith
and S. Abigail Smith

Historical censuses of Inuit {Canadian and North Alaskan Eski-
mos) often contain highly male-biased juvenile sex ratios that
have been interpreted as evidence of female infanticide. We use
model life tables to estimate elements of historic Inuit popula-
tion structure missing from the censuses themselves and use
these estimates to examine the major explanations for Inuit sex-
ratio bias found in the literature. The argument that sex-ratio
bias is primarily an artifact of incorrect age assessment due to
early marriage of females is not upheld, although this factor ap-
pears to account for some proportion of the bias. Psychological
explanations based on male dominance fail to explain variation
among Inuit populations. Functional explanations that portray fe-
male infanticide as a form of population regulation or as a device
for balancing the numbers of adult men and women are inconsis-
tent with empirical evidence as well as ecological and evolution-
ary theory. We conclude that estimated rates of female infanti-
cide (ranging from o to 40% and averaging 21% for the ten
populations analyzed] are best explained as consequences of pa-
rental efforts to match the number of sons with locally prevail-
ing but regionally variable rates of sex-specific mortality and eco-
nomic productivity. We argue that these findings have broad
significance for the analysis of sex-specific parental investment
in many human populations.
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The most glaring consequence of the struggle for ex-
istence is manifested in the way in which [the Net-
silik] try to breed the greatest possible number of
boys and the fewest possible girls. For it is solely
economy that lies behind the custom that girls are
killed at birth. . . . The reasoning that lies behind in-
fanticide is as follows: A female infant is only a
trouble and an expense to the household as Iong as
she cannot make herself useful. But the moment
she is able to help she is married and leaves her
family; for it is the rule that the woman goes with
the family into which she has married. For this rea-
son they try to regulate births in order to get as
many boys as possible.

KNUD RASMUSSEN, The Netsilik Eskimos, 1931

In the literature on human demography, Inuit occupy a
special place.? This is due primarily to their selective
infanticide and senilicide, which have often been attrib-
uted to the extraordinary ecological pressures Inuit are
alleged to have faced prior to the coming of European
mercantile and governmental institutions to the Arctic.
Some investigators have presented evidence of ex-
tremely high rates of infanticide, directed mostly at fe-
male offspring, and have seen in this a form of adapta-
tion to scarce subsistence resources. This in turn has
inspired claims that infanticide as a means of population
regulation may have been widespread since Paleolithic
times. Others have interpreted female infanticide as a
means of sex-ratio manipulation for personal or social
ends of one kind or another. Finally, a small but growing
number of investigators has questioned whether the
rates of infanticide estimated for various historic Inuit
groups were anything but an aberration or even an arti-
fact of inadequate census techniques.

This paper has several aims. We will sumimarize the
earliest available census data for various Inuit groups
and discuss the general evidence for ascribing the biased
sex ratios recorded in most of these censuses to infanti-
cide. We will go on to examine the census data through
the lens of model life tables, in order to reconstruct the
age-sex structure of historic Inuit populations more
fully, and then use these results to estimate the amount
of infanticide and its relative importance in comparison
with differential age at marriage. Finally, we will exam-
ine several alternative explanations for biased sex ratios:
population regulation, balancing the adult sex ratio, dif-
ferences in cost of male versus female offspring, and dif-
ferences in benefit. To the extent possible, hypotheses
derived from these theories will be tested against the
Inuit census data.

2. Following recent scholarly practice and indigenous preference,
we use the term “Inuit” to refer to any of the various peoples
whose native language is Inupiaq/Inuttitut and whose aboriginal
homeland extends from northwestern Alaska across Arctic Canada
through Greenland {Damas 19844:7). Although “Inuit’” is a plural
noun meaning {roughly) “the people,” in conformity with standard
practice we also use it as an adjective, reserving the singular form
(“Inuk’) for referring to individuals.
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Inuit Population Structure
INTERPRETING THE CENSUS SEX RATIOS

The existence of female infanticide among Inuit groups
at the time of first Euro-American contact is postulated
on the basis of rather limited direct evidence. It is clear
that female infanticide, to the extent that it occurred,
has disappeared, and therefore any discussion of the
practice depends on data gathered between about 1880
and 1930. There are two major sets of such data: the
reports of the Fifth Thule Expedition of 192124 {Birket-
Smith 1929; Rasmussen 1931, 1932}, including a study
of infanticide among the Netsilik by Rasmussen {1931},
and a compilation by Weyer (1932} of early censuses
which also included the results of his own field study
{see appendix for sources).

The Fifth Thule Expedition reported female infanti-
cide as customary among the Netsilik (Rasmussen 1931:
139—42), their inland neighbors the Utkuhikalik (Ras-
mussen 1931:489), and various subdivisions of the
so-called Caribou Inuit (Birket-Smith 1929:294). Ras-
mussen deduced a high rate of female infanticide (about
66%) from the reproductive histories of 18 Netsilik
women {1931:141) and recorded several anecdotes about
infanticide from informants. This study has been the
primary source for much subsequent discussion of Inuit
female infanticide {for example, Balikci 1970, Freeman
1971), although there are numerous other anecdotal re-
ports from various early explorers and travelers {see es-
pecially Weyer 1932:146—49 and Oswalt 1967:193—94
for references). According to Schrire and Steiger (1974},
there is only one firsthand published observation of an
instance of female infanticide, reported by Diamond Jen-
ness (1922).

More influential but less direct evidence for female
infanticide has been found in the high ratio of boys to
girls in the published census data collected by several
early explorers and ethnographers and summarized
in Weyer {1932). In many of these censuses, boys sig-
nificantly outnumber girls. This evidence appears so
compelling that later ethnographers (e.g., Weyer 1932;
Balikci 1967, 1970; Arima 1984:455) have taken
female infanticide as demonstrated.

Recently, however, some investigators have ques-
tioned the widespread existence of infanticide. Many ar-
gue that the available data cannot be trusted to produce
meaningful analytical results. The small sizes of the
groups sampled, the difficulties of accurately judging
ages under field conditions, and the prevalence of migra-
tion in most of the groups are said to make the census
data suspect as a basis for standard demographic analy-
ses. A stronger and more general criticism is that male-
biased child sex ratios and the female infanticide that
purportedly underlies them are essentially illusions in-
duced by the way in which censuses were taken. In par-
ticular, the tendency for early census takers to define
those not yet married as “children,” coupled with the
younger marriage age of females, is held responsible for
the bulk of the sex-ratio bias. The most prominent advo-
cates of this view have been Schrire and Steiger {1974,

1981; Schrire 1984}, but Damas (1975:412; 1984b:392n)
and Remie {1985} have offered similar suggestions. This
particular position, which we term the “differential la-
beling hypothesis,” is discussed at length below.

The earliest detailed census data that exist for Inuit
groups consist primarily of secondhand compilations
from surveys of population {and sometimes household)
composition by various explorers and travelers {Boas
1888, 1901—7). More detailed data begin to appear in the
1920s in the reports of various Arctic expeditions: the
Canadian Arctic Expedition of 1913—18 {Jenness 1922},
the Fifth Thule Expedition of 1921—-24 (Birket-Smith
1929; Rasmussen 1931, 1932}, and the Stoll-McCracken
Arctic Expedition of 1928 (Weyer 1932). The figures in
table 1 are drawn from these and other sources, with
cross-checking against unaggregated data in the original
sources whenever possible.® They consist of census data
on ten Inuit populations recorded during the period from
about 1880 to 1930 {see fig. 1 and appendix}. The child-
hood sex ratios are skewed toward a preponderance of
boys in every case, yielding a mean ratio of 173 boys/
100 girls.* By contrast, the mean adult sex ratio is fe-
male-biased {92 men/100 women), and only 3 of the
cases exhibit a {moderate} preponderance of men over
women (fig. 2). This indicates a radical alteration of sex
ratio from childhood to adulthood in most of these cen-
suses. This sex-ratio reversal has been interpreted in two
ways: as a result of higher adult male mortality and as
a reflection of differential age at marriage. Here we in-
tend to consider these two causes simultaneously.

3. Rasmussen’s (1931} data on infanticide among the Netsilik are
widely cited, but the accuracy and representativeness of these data
have been questioned (Remie 1985, 1988; Schrire and Steiger 1974;
Schrire 1984) for three reasons: (1) Rasmussen made errors in arith-
metic and left inconsistent records. (2} At the time of his census,
Netsilik had been subject to recent population disturbances, partic-
ularly extensive migration to the Hudson Bay coast in response to
trade opportunities with whalers and fur traders. (3) The environ-
mental and social conditions of the western Netsilik with whom
Rasmussen worked were particularly harsh. While we accept these
caveats, the analysis presented here is not compromised by these
particular defects. First, we have corrected Rasmussen’s data with
reference to his house lists (Rasmussen 1931:84—90; see appendix).
Second, our analysis also includes the census conducted by Comer
some 20 years earlier, covering a larger proportion of the Netsilik
population and one located in a different area—in fact, the emi-
grant Hudson Bay population Remie refers to. It is worth noting
how closely Rasmussen’s and Comer’s censuses agree on child and
adult sex ratios (table 1} despite the differences in census date,
location, and size; this increases our confidence in the general ac-
curacy of these data sets. While it is likely that many of the census
figures in our sample do contain errors and distortions of the sort
noted by Remie et al., we do not consider these sufficient to justify
discarding such data. Rather, they constitute an argument in favor
of using a broad sample of populations in order to explore the gen-
eral outlines and possible causes of regional variation in Inuit sex
ratios. In other words, we are not generalizing inductively from
the Netsilik data {a weak approach, as the criticisms cited show)
but testing a set of hypotheses against it and other data.

4. Following standard demographic convention (though in contrast
to the presentations in Weyer [1932], Schrire and Steiger [1974],
and Irwin [1989]), we report sex ratios as males per 100 females.
Thus, an even sex ratio is 100, a male-biased {also termed “high”’}
one is >100, and a female-biased {low) sex ratio is <100.
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TABLE I
Census Data for Ten Inuit Populations, 1880—1930

Raw Census Figures Children/Adult Sex Ratios
Boys/ Girls/ Boys/ Men/
Population Total Boys Girls Men Women 100 Men 100 Women 100 Girls 100 Women
Ajvilik 102 27 15 26 34 104 44 180° 76
Baffin Land 288 41 39 101 107 38 39 105 94
Cape Smyth 138 27 14 45 52 60 27 193% 87
Caribou 1900 324 79 60 81 104 98 58 132 78
Caribou 1923 222 61 36 55 70 III 51 169% 79
Copper 501 123 55 165 158 75 35 224° 104
Netsilik 1902 446 138 66 119 123 116 54 209? 97
Netsilik 1923 261 74 37 77 73 96 ST 200° 105
Padlimiut 212 59 47 47 59 126 80 126 80
Utkuhikalik 164 52 27 46 39 113 69 193¢ 118
Mean 266 94 50 173 92

SOURCES: See appendix.

*Significantly male-biased (> roc]. Bias is measured by z-score for binomial distribution, with a = o.5, one-tailed. Padlimiut ratio is

just short of significant. None of the Men/100 Women ratios are significantly different from unity (@ = o.5, two-tailed test).
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F1G. 1. Approximate locations of census populations. 1, Cape Smyth; 2, Copper; 3, Utkuhikalik; 4, Netsilik

1923; 5, Netsilik 1902; 6, Aivilik; 7, Caribou 1900; 8, Caribou 1923; 9, Padlimiut; 10, Baffin Land.
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F1c. 2. Census sex ratios. B, boys/100 girls; A, men/
100 women. AlV, Aivilik; BAF, Baffin Land; CAR,
Caribou 1900; C23, Caribou 1923; COP, Copper;
NET, Netsilik 1902; N23, Netsilik 1923; PAD,
Padlimiut; SMY, Cape Smyth; UTK, Utkuhikalik.

What evidence is there in these data, sparse as they
are, that female infanticide was the cause of the ob-
served high child sex ratios? Without explicit behavioral
evidence, we cannot pinpoint infanticide per se as the
cause of unbalanced child sex ratios; various other
mechanisms for creating systematic differentials in the
ratio of boys to girls would alsc be consistent with the
census data. These might include unusually male-biased
primary {conception) or secondary (birth} sex ratios, ele-
vated mortality in girls due to unidentified natural
causes, or various parental actions causing elevated mor-
tality of female offspring short of direct infanticide (so-
called selective neglect). For a number of reasons, we
view parental action {including but not necessarily lim-
ited to infanticide) as the most likely candidate.’ How-

5. The “normal” secondary sex ratio {birth ratio) for the great ma-
jority of well-enumerated human populations falls around 105: 100,
although there is some variation (Chahnazarian 1988, Sieff 1990).
Given the lack of age-specific data and the potential biases caused
by infanticide or sex-biased mortality as well as differential age at
marriage, we cannot use the census data themselves to verify the
appropriateness of assuming a 105:100 secondary sex ratio. The
best evidence on this point that we have located is in Birket-Smith
(1928:23], who cites a large composite age-specific census for
Greenland Inuit in 1921 (n = 13,927) to show that “the birth rate,
as in Europe, amounts to 100 girls as against about 106 boys.”
Greenlanders at this time were still subsisting primarily by hunt-
ing and fishing but because of Christian influence and Danish legal
control did not engage in infanticide to any known degree. The
wide variation in Inuit child sex ratios revealed in table 1, the
recency of Inuit dispersal throughout the Arctic region (ca. 1,000
years or less before the period of census taking) from a single North
Alaskan source, and the existence of some intermarriage between
areas argue against the view that genetically fixed differences in
secondary sex ratios can account for the skewed child sex ratios
found among some Inuit populations {Irwin 1989). As for differen-
tial mortality from natural causes, again the evidence from a num-
ber of human populations indicates that this falls more heavily on
males from conception on; as a consequence, the 105:100 second-
ary sex ratio usually approaches unity by the time of sexual matu-
ration in most human populations for which data are available
(Fisher 1930).

ever, at this point our primary concern is to determine
the likely age-sex structure of the various Inuit popula-
tions. Thus, we rephrase the question of interest as fol-
lows: What evidence do the census data provide that
reported variations in sex ratios between groups and (by
age-class) within groups are systematic rather than ran-
dom or spurious? We feel that the evidence is consid-
erable.

First, the difference between the mean child sex ratio
(173 boys/100 girls) and the mean adult sex ratio (92
men/100 women) is very large and statistically highly
significant.® Second, the child sex ratio is significantly
male-biased in 70% of the censuses, whereas the man/
woman ratio is not significantly different from unity in
any (table 1). Third, if high child sex ratios were oc-
curring by chance or were a result of high sex ratios at
birth, we would expect that on average groups with high
child sex ratios would also have high adult sex ratios.
In fact, there is no significant correlation between cen-
sus child and adult sex ratios (r, = 0.526, p > o0.5), sug-
gesting that whatever factors acted to produce high child
sex ratios in some Inuit groups, they (or something else)
also acted to produce more even sex ratios among
adults.’

In light of the weaknesses in the early census data,
much of the recent discussion of Inuit female infanticide
has involved analysis of models of hypothetical popula-
tions with various assumed vital rates and infanticide
levels rather than of actual census data. Schrire and
Steiger (1974) developed a stochastic simulation from
which they concluded that populations practicing sys-
tematic female infanticide at rates higher than about
8% could not sustain themselves for more than a few
generations. Chapman (1980} criticized this study,
pointing out that it assumed constant fertility levels re-
gardless of the incidence of infanticide. He argued in-
stead that women are likely to shorten the interval to
the next birth in response to death of an infant, thus at
least partially counteracting the higher mortality associ-
ated with the practice of infanticide. Chapman offered
his own simulation incorporating these assumptions,
from which he concluded that female infanticide could
persist at levels higher than 30% without driving a small
population to extinction.

6. A paired t-test of the difference between census boy/girl and
man/woman sex ratios indicates that these two measures have
very different distributions across this set of populations {t =
7.421, p << o.00I, two-tailed z-test with 9 degrees of freedom).
Mean sex ratios here and throughout are weighted by populations
rather than by individuals.

7. Schrire and Steiger’s {1974) differential-labeling hypothesis
would seem to predict a negative correlation between census child
and adult sex ratios: all else being equal, labeling females as
“women’’ at an earlier age than males will produce a male-biased
ratio among children and a female-biased one among adults. Just
such a pattern is found in the Greenlandic data summarized by
Weyer {1932}, who accounts for this as the result of the “rareness
of infanticide” due to “Christian influence” {pp. 135—37). In any
case, the weak {and statistically nonsignificant| positive correlation
noted here suggests that the differential-labeling hypothesis is at
best only partially correct.



In models such as those used by Schrire and Steiger
and by Chapman, the assumptions made about mortal-
ity and fertility rates determine a unique equilibrium
point. Chapman’s results are significant in that they
demonstrate that there exists at least one set of demo-
graphic assumptions that includes female infanticide at
rates of up to one-third of girls born and allows mainte-
nance of small populations for long time periods. But the
value of simulation models for determining infanticide
rates in the absence of accurate mortality and fertility
data is questionable (as Chapman himself recognizes);
this is because simulations using constant rates over
long time periods are extremely sensitive to small
changes in mortality and fertility assumptions, as Chap-
man essentially showed.® Acker and Townsend (1975)
suggest instead analyzing a deterministic model using
different mortality and fertility functions to discover the
range of assumptions (including different levels of fe-
male infanticide) that produce equilibrium populations.’
This suggestion is taken up in a later section, where we
employ model life tables to evaluate a number of claims
about historic Inuit censuses.

THE DIFFERENTIAL-LABELING HYPOTHESIS

Having concluded that high rates of infanticide could
not be sustained, Schrire and Steiger {1974} suggested
that most of the sex-ratio bias reported in historic Inuit
censuses was the result of differential labeling of adoles-

8. In response to Chapman’s analysis, Schrire and Steiger {1981}
have argued that his correction for increased fertility from infanti-
cide (due to shortened interval between births) is unwarranted for
a number of reasons and in any case it is “misleading’”’ to term the
differential in fertility rates between their model and Chapman’s
“small,” since ““the large differences in model performance are di-
rectly due to large differences in parameter values” (pp. 113—14).
We fail to see the logic of Schrire and Steiger’s objection. Chap-
man’s results depend on two differences from theirs: higher age-
specific fertility rates |yielding 7.66 live births for birth intervals
not shortened by infanticide, compared with Schrire and Steiger’s
7.2} and a correction for interbirth intervals when infanticide inter-
rupts the suppression of ovulation through nursing. The former is
clearly a small difference, and, as Chapman (1980:321) notes, his
figure is closer to the limited empirical data on total female fertility
available for Inuit (see n. 18). The latter obviously varies in its
effect depending on the rate of infanticide assumed, but Chapman
calculated 8.64 live births at a 30% infanticide rate and a maxi-
mum of 15.46 if all infants were killed. Finally, Schrire and Steiger
{p. 115} charge Chapman with translating greater “stress” in the
form of “‘a prevailing shortage of food” into higher fertility, whereas
all he argues is that among Inuit—as is known to be the case
among other human populations—infant death, including infanti-
cide (which need not be motivated by resource scarcity), decreases
the interval to the next birth.

9. As Acker and Townsend (1975} point out, that equilibrium
would be the mean or expected outcome of many trials of the
stochastic model and can be determined analytically from the mor-
tality and fertility functions specified. The stochasticity incorpo-
rated in Schrire and Steiger’s and Chapman’s models is needed to
determine what the chances of extinction might be, given these
vital rates and certain assumptions about the form and magnitude
of their stochastic variation. Stochastic simulation is not needed,
however, to answer other questions, such as the relative contribu-
tions of sex-biased mortality and aging errors addressed here.

SMITH AND SMITH [nuit Sex-Ratio Variation | 599

cent males and females, married females being counted
as women while unmarried males of the same age were
counted as boys.!® In other words, what appeared to the
census takers as fewer girls than boys and has been inter-
preted by most subsequent analysts as evidence of fe-
male infanticide is alleged to be an artifact of the ten-
dency for Inuit females to marry several years earlier
than males. To our knowledge, this hypothesis {plausi-
ble and appealing enough on the face of it} has not been
subjected to any sustained test, a task we take up here.!!

We first examine whether differential labeling as a
function of marriage age is sufficient to account for the
observed childhood sex ratios. We then use the census
data to determine the age-sex structure of each census
population and employ model life tables to explore the
demographic parameters necessary to produce these
structures. This analysis serves to answer several perti-
nent questions: What model life tables provide the best
fit to the population structures indicated by the census
data? Does the inclusion of female infanticide improve
the fit of the analysis to the data, and if so, at what
rates? Is differential age at marriage {as hypothesized by
Schrire and Steiger] a likely determinant as well?

If we correct for the hypothesized distortion of fe-
males’ systematically being labeled adults earlier than
males by shifting enough women into the category of
girls to make the child sex ratio even (table 2}, we ob-
serve several converging lines of evidence indicating
that the differential-labeling hypothesis is not a plausi-
ble or complete explanation for the high child sex ratios
{and low adult sex ratios) found in the census data. First,
there is very wide variation in the proportion of the fe-
males in each Inuit group that must be shifted in order
to even the child sex ratio, from 1% (Baffin Land) to
38% {Netsilik 1902 and Utkuhikalik}. Using life-table
analyses, we estimate the required marriage-age differ-
ential to range from o to 12 years. However, this would
require some implausible assumptions about mortality
rates {see below). The general cultural similarity of his-
toric Inuit groups and available ethnographic informa-
tion on age at marriage!? make it unlikely that this pa-

10. As noted above, Damas {1975} independently presented the
same argument.

11. Initially Schrire and Steiger (1974) proposed the differential-
labeling hypothesis as a plausible resolution of the data for 8 of
the 12 Inuit groups they discussed, those with census child sex
ratios ranging from 96 to 193 boys/100 girls (mean = 137}, while
4 other groups with more biased ratios {203-268, mean = 223}
were accepted as likely having significant amounts of female infan-
ticide {Schrire and Steiger 1974:table 1). However, they directly
tested the differential-labeling hypothesis only with reference to a
Baffin Island population never reported to have engaged in female
infanticide and with a child sex ratio of 120. By the time of their
reply to Chapman, they go so far as to refer to their own study
with the claim that /it is rare to be able to rebuff popular myths
with such elegance’” {Schrire and Steiger 1981:115}, despite the fact
that their simulation model does not even incorporate differential
marriage age.

12. There is some ethnographic evidence to support our assump-
tions about age at first marriage and hence the division points
between childhood and adulthood. Rasmussen’s Netsilik mono-
graph includes two photographs with the caption “Two girls of
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TABLE 2

Census Figures Adjusted to Equalize Child Sex Ratios

Adjusted Census
Females Percentage Men/ Men/
Population Shifted® Shifted 100 Women 100 Women
Aivilik 12 24 118 76
Baffin Land 2 2 96 94
Cape Smyth 13 20 115 87
Caribou 1900 19 12 95 78
Caribou 1923 25 24 122 79
Copper 68 32 183 104
Netsilik 1902 72 38 233 97
Netsilik 1923 37 34 214 105
Padlimiut 12 11 100 80
Utkuhikalik 2§ 38 329 118
Mean 23.4 160.6 91.8
Standard deviation 11.8 73.7 13.6

¢Number of census “women’’ that must be moved into “girls” category to create
an even child sex ratio {100 boys/100 girls}.
bPercentage of females shifted into “girls” category (i.c., [females shifted x 100]/to-

tal census females).

rameter varied sufficiently to produce such a wide range
of census sex ratios.

Second, when the child sex ratios are evened by shift-
ing women into the “girl” category, the resulting adult
sex ratio is male-biased {and generally highly so} in all
but two cases. This would require that adult female
mortality be higher than that of adult males. Such a
pattern is contrary to all the available ethnographic evi-
dence, which indicates instead that mortality rates
of men were higher than those of women because of
the frequency of hunting accidents and homicides (e.g.,
Arima 1984:455; Balikci 1970:152—53; Birket-Smith
1928:23-26; Damas 1984a:392; Weyer 1932:127—28}.

Finally, if differential labeling were the sole or pri-
mary explanation for high childhood sex ratios, we
would expect the number of females of marriageable age
to be somewhat greater than the number of men. To the

about fourteen, the marriageable age”” {1931:472). According to Ma-
laurie [1956:97), writing about Northern Greenland Eskimos, “only
at about twenty or twenty-four years, when the young hunter is
capable of keeping a family, does marriage take place.” Arima
(1984:455) states that marriage among Caribou Eskimo usually oc-
curred “when the girl reached puberty,” but he does not indicate
the typical age of the groom. Citing various sources, Gilberg {1984:
586—87) notes that among the Polar Eskimo “‘girls often married
between the ages of 12 and 16” while “most men did not marry
until their midtwenties,” and he attributes this differential in part
to “the excess of males in the population.” Damas (1975:412) states
that ““girls married quite young in the areas where the sexes were
skewed, even before puberty in some cases’” but that young men
were often unmarried at eighteen or twenty. Similar {if sometimes
vague) statements occur elsewhere in the literature on Inuit. In
addition, several of the censuses take the form of household sur-
veys, which typically include one man, one woman, and a few
children, providing further reason to assume that marriage was
equivalent to “adulthood” as defined in these censuses.

extent that men suffer higher mortality through hunting
accidents and homicides, there should in fact be an ex-
cess of marriageable females {assuming roughly equal
mortality of males and females during childhood and
low levels of polygyny}. The ethnographic reports indi-
cate that exactly the opposite is the case: in many
groups, females of marriageable age are scarce, and
males fight bitterly over women ([e.g.,, Weyer 1932,
Steenhoven 1959, Balikci 1970). Even more telling, com-
petition for females appears most intense precisely in
those groups in which the child sex ratios are highly
male-biased—the opposite of what one would predict
from the differential-labeling hypothesis but precisely
as expected if female infanticide {or some other factor
reducing the relative number of females graduating
through the population} were taking place.

We conclude that even if some differential labeling
did occur {which is likely in any census lacking precise
age categories), this cannot entirely, or even primarily,
account for the skewed childhood sex ratios we see in
this set of data. Instead, we are led to suggest that fe-
males in most of these populations must have been sub-
ject to significantly higher mortality than males at birth
or during childhood (or, alternatively, significantly
male-biased birth ratios [but see n. 5]}. In other words,
we find the data inconsistent with the idea that differen-
tial labeling alone is responsible for the pattern of sex-
ratio bias in the census data.

In sum, the census figures seem to indicate a system-
atic male bias in the child sex ratios greater than could
result from differential age at marriage (at least in most
groups) and a systematic pressure towards unity in the
adult sex ratios even in cases with highly skewed child
sex ratios. We do not dismiss the possibility that differ-
ential age at marriage and differential labeling in cen-



suses resulting therefrom played some role in biasing
the sex ratios recorded in historic Inuit censuses. But
in order to assess the likely contribution of this factor
relative to such factors as parental sex-ratio manipula-
tion and adult mortality differentials, we need to esti-
mate demographic details not revealed directly by the
censuses.

LIFE-TABLE ANALYSES

To explore the possible causes of Inuit sex-ratio varia-
tion, we devised a method of fitting the census data to
model life tables. We began from the fact that the cen-
suses, incomplete as they are, nevertheless provide five
measures that describe the age-sex structure of each pop-
ulation: child sex ratio, adult sex ratio, boy/man ratio,
girl/woman ratio, and {lumping the sexes) child/adult
ratio. We assumed a standard human birth ratio of 105:
100 (see n. 5}. Following Schrire and Steiger {1974), we
assumed that children “graduated” to the adult category
in the censuses when they married. Age at marriage was
set initially at 15 for girls, 20 for boys, and adjusted only
when doing so produced a better fit of model to data (see
below). For each population listed in table 1 we identi-
fied the mortality schedule from Weiss’s {1973} model
life tables for anthropological populations that produced
the closest match to the observed (census) ratio of boys
to men. We then selected the combination of juvenile
and adult mortality schedules for females that produced
a ratio of girls to women closest to the observed ratio.!

At this point we found that in most of the model pop-
ulations the ratio of children to adults {the two sexes
combined} matched the census figures closely but the
child and adult sex ratios were too low—in other words,
there was an overall excess of females, both girls and
women. Increasing the model mortality rates for girls
could not correct this, as it had the effect of reducing
the number of girls relative to the number of women,
thus failing to match the census girl/woman ratio. The
only adjustment that would preserve the ratio of girls to
women while reducing the overall number of females in
the population was to lower the number of girls entering
the youngest age-class (the analytical equivalent of fe-
male infanticide}.

The results of this analysis are shown in table 3. There
we list, for each of the ten populations, the model mor-
tality schedules for each sex, ages at marriage, and the
computed female infant reduction necessary to produce
the best fit to census figures. Also listed are the five
ratios computed from the raw census data (see table 1)
and the ratios produced by the model life tables. For each
population, the sum of the absolute difference between

13. Weiss {1973) provides 72 life tables, which represent the combi-
nations possible from ¢ age-specific mortality schedules for juve-
niles (ages 0o—14) and 8 schedules for adults. All analyses were con-
ducted using Lotus 1-2-3 and Quattro spreadsheets to match census
data with model life tables through iteration, selecting the juvenile
and adult schedules with the closest fit to the census data for each
population.
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census data and model life table for these five ratios
ranges from 1 to 5 and averages 2.7 (i.e., = 0.5 point
difference for each ratio}, indicating a very close fit.
The most notable feature of these calculations is that
the female infant reduction or infanticide rate needed to
match the census ratios is much lower than the rates
often inferred from the census child sex ratios (fig. 3.
The female infant reduction estimated with model life
tables ranges from o to 40%, with an average of 21%.
It has been assumed by many previous reseachers (e.g.,
Balikei 1967, Birdsell 1968, Weyer 1932 that the female
infanticide rate must be the difference between the
number of girls required to create a balanced child sex
ratio and the number recorded in the census. To take
one extreme case, that of Cape Smyth, the rate extrapo-
lated from the census would be 48%, in contrast to the
estimated value of §%. By contrast, the Utkuhikalik
have the identical census child sex ratio, but the best-fit
model life table requires a 40% reduction in female in-
fants (still about one-sixth lower than the 48% rate de-
rived via direct extrapolation from the census data). And
in the famous case of Rasmussen’s 1923 Netsilik census,
the traditional figure of 50% can be lowered to 29%.
On average, the model-life-table method yields esti-
mated female infanticide rates about half the size of
those inferred from the raw census data (averaging 21%
vs. 39% [fig. 3]). This striking difference between the
two sets of estimates is due to the inclusion of differen-
tial age at marriage in fitting the model life tables. In
this respect, then, Schrire and Steiger’s (1974) suggestion
that researchers must consider the role of differential
age at marriage in interpreting Inuit census data is given
considerable quantitative support here; at the same
time, the results are consistent with our argument that
marriage age alone cannot account for biased sex ratios
in the majority of these cases. In our analysis, only one
population {Baffin Land) has a best-fit model life table
with a marriage-age differential but no female infant re-
duction; no model population has female infant reduc-
tion but no marriage-age differential. The remaining
nine populations require both differential age at mar-
riage and female infant reduction to achieve a best fit.
It is possible to get some idea of the relative importance
of differential age at marriage and female infant reduc-
tion by fitting model life tables without allowing one
or the other factor to vary. In the case of the Aivilik
population, which has a female infant reduction esti-
mate (21%)} matching the ten-population average of
20.7%, eliminating this factor (i.e., using the standard
105:100 child sex ratio} in the model-life-table analysis
reduces the fit to census data substantially, while elimi-
nating the differential age at marriage makes the fit even
worse; eliminating both factors dramatically reduces the
ability to fit a model to the census data (table 4).1

14. Not only does eliminating differential age at marriage and/or
female infant reduction greatly impair the fit of a model life table
to the Aivilik census data, but the best fits possible are less realis-
tic, given that they require a female infant reduction of 64% and
male mortality roughly twice that of females at all ages (if no differ-
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TABLE 3
Summary of Model-Life-Table Analyses

Male Female Estimated
Survivor- Survivor- Age at
ship? ship? Marriage Female
Infant
Boys/ Girls/ Reduction  Boys/ Men/ Children/

Group 100 Men* JS LE(15] 100 Women® [S LE{1s) Boys Girls (%) 100 Girls 100 Women 100 Adults®
Aivilik

Observed 104 44 180 76 70

Computed 104 70 2§ 44 70 3§ 20 14 21 181 75 70
Baffin Land

Observed 41 36 10§ 94 38

Computed 40 65 35 36 70 35§ 13 12 [} 107 95 38
Cape Smyth

Observed 60 27 193 87 42

Computed 61 70 35 28 70 3§ 18 10 5 193 88 43
Caribou 1900

Observed 98 58 132 78 75

Computed 96 40 30 58 45  32.§ 20 I§ 8 131 79 75
Caribou 1923

Observed 111 51 169 79 78

Computed 112 [ 1 52 50 3% 20 15 22 169 79 78
Copper

Observed 75 35 224 104 55

Computed 75 55 35 36 70 35 20 I2 39 224 107 56
Netsilik 1902

Observed 116 54 209 97 84

Computed 115 45 25 54 45 3§ 20 15 37 208 97 84
Netsilik 1923

Observed 96 (3¢ 200 10§ 74

Computed 96 60 25 SI $5 35§ 20 15 29 200 106 74
Padlimiut

Observed 126 80 126 80 100

Computed 127 30 25 81 35 2§ 20 15 8 126 8o 101
Utkuhikalik

Observed 113 69 193 118 93

Computed 112 50 2§ 69 60 2§ 20 15 40 193 119 92

2 Age-classes defined by age at marriage.

bFirst number in each pair represents juvenile survivorship {% born surviving at age 15], second number the life expectancy at age 15
of everyone who lives to age 15, in other words, the additional years such an individual is expected to survive. {Higher numbers indi-
cate lower mortality rates.) For each of these numbers Weiss {1973} has derived a corresponding mortality schedule; the two numbers
together identify a complete life table that can be located in Weiss’s appendix.

°Reduction in female infants (from standard 105:100 secondary sex ratio) needed to match the census child and adult sex ratios given

the best-fit mortality functions and ages at marriage.

(o2
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Female infant Reduction (%)

! I L L 1

C23 N23 NET COP UTK MEAN

1 1

0 ]
BAF SMY CAR PAD AlV
Study Populations
F1G. 3. Female infant reduction (estimated percentage
of female infants below 105:100 birth sex ratio). A,
census; B, model estimate.

From this analysis, then, we get a picture of Inuit sex-
ratio manipulation that is much less extreme than the
one traditionally painted. It is clear that a model with-
out female infanticide {or some other factor biasing ac-
tual child sex ratios} will not fit the data for most his-
toric Inuit populations, but it is equally clear that female
infanticide alone does not fully explain the extremely
high sex ratios reported. A combination of factors, some
of which may remain forever unknown because of the
scarcity of contextual data for the early censuses, is re-
quired.

ential age at marriage is allowed] or a differential of 11 years (if
female infant reduction is held to zero]. We stress again that even
with these adjustments the “best”” fit possible is not nearly as close
as when both factors are allowed to vary.
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Effects of Eliminating Differential Age at Marriage and/or Female Infant Reduction from Model-Life-Table

Analysis of Aivilik Population

Male Female Estimated
Survivor- Survivor-  Age at
ship? ship®*  Marriage®  Female
Infant
Reduction® Boys/ Men/ Children/  Boys/ Girls/

Source of Estimates  JS LE{1s) JS LE(1s) Boys Girls (%)

100 Girls 100 Women 100 Adults 100 Men 100 Women Fit¢

Census data - - - -
Model with both

factors® 70 2§ 70 3§ 20 14 21
Model w/o infanti-

cide! 70 35 70 35 25 14 o
Model w/o differential

age at marriage® 35 20 70 3§ 15 15 64
Model w/o either

factor® 40 20 30 35 15 IS o

180 76 70 104 44 -
181 75 70 104 44 2
173 75 68 100 44 14
177 84 72 101 48 19
128 8o 77 97 61 87

4Sex-specific survivorship rates used in best-fit model life table (see table 3).
bAges at marriage (boys, girls) used in best-it model life table [see table 3).
°Estimated percentage of female infant reduction from 100:105 birth ratio in best-fit life table compared with standard 105:100 birth

ratio {see table 3}.

4Sum of the deviations between census ratios and computed ratios {the smaller the number, the closer the fit}.
Best fit presented in table 3, allowing both age at marriage and infant sex bias to vary.
fBest fit achievable assuming 105:100 birth sex ratio and no sex-biased infant or juvenile mortality.

Best fit achievable assuming same age at marriage.

"Best fit achievable assuming same age at marriage and no sex-biased infant or juvenile mortality.

Sex-Ratio Manipulation: Theory
and Analysis

Having established that biased child sex ratios are un-
likely to be mere artifacts of census methods in the ma-
jority of the Inuit populations discussed, we can turn to
the question of why this phenomenon occurred. Various
distinct and often competing explanations have in fact
been proposed. Aside from the differential-labeling hy-
pothesis discussed above, most explanations of Inuit
sex-ratio bias emphasize parental psychology, popula-
tion 1gegula’cion, and/or adaptive sex-ratio manipula-
tion.

PSYCHOLOGICAL ACCOUNTS

A few researchers have proposed specific psychological
processes to account for recurrent female infanticide
among Inuit. Thus, Freeman {1971} argued that the im-
mediate cause of this practice was the desire of an Inuk
father to ‘reassert his dominance over his spouse,”
given his desire for sons as hunting companions, his
“envy” of his wife if she should have a daughter as help-

15. One distinct explanation not treated here is the proposal that
female infanticide was aimed at denying female mates to nonkin
competitors (Riches 1974; 1982:60—61; Remie 198s5). Whatever the
merit of this argument, it logically applies only to those relatively
few Inuit societies with high rates of (not just preference for) kin
endogamy {e.g., cousin marriage} and child betrothal.

mate and protégé, and the likelihood that “‘he may feel
threatened in his position of dominance” if his spouse
comes out ahead {p. 1015} In a commentary on Free-
man’s piece, Hippler {1972} argued that it was not so
much male dominance that was asserted through infan-
ticidal decisions as ambivalence towards women and
envy of infants—a psychological complex he considered
a by-product of certain aspects of Inuit child rearing.
We certainly do not deny that specific psychological
processes or motivational states are causally involved in
Inuit infanticide. It may well be that Freeman and/or
Hippler have identified important ones. However, nei-
ther of these psychological accounts offers much hope
of explaining variation in infanticide rates between Inuit
groups. Since Freeman’s analysis was addressed specifi-
cally to the Netsilik practice, he might be excused from
attempting to explain Inuit infanticide in general. How-
ever, a successful explanation of Netsilik infanticide
should identify not only putative causes of this practice
present in the Netsilik case but also the absence or dimi-
nution of these causes when female infanticide is re-
duced or absent. Yet Freeman’s explanation and Hip-
pler’s variation on it rely on features shared with other
Inuit groups to explain something found only in some
of them, and to varying degrees. Given that the specified
features of sexual division of labor and child rearing are
common to all Inuit, why did some Inuit populations
apparently respond with rates of female infanticide as
high as 40% while others abjured the practice? Thus, at
best, these psychological accounts are insufficient
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or incomplete explanations of the phenomenon in
question.

Furthermore, these explanations presume that infan-
ticide is a decision made by the father and is dominated
by motivations of gender identity and power, but ethno-
graphic data indicate that this was not always the case.
For example, Rasmussen {1931:140) quotes the Netsilik
woman Nalungiaq as follows:

Life is short. We all want to be as prosperous as we
can in the time we are alive. Therefore parents often
consider that they cannot “afford” to waste several
years nursing a girl. We get old so quickly, and so
we must be quick and get a son. That is what we
parents think, and in the same way we think for our
children. If my daughter Quertilik had a girl child I
would strangle it at once. If I did not, I think I
would be a bad mother.

Not only does Nalungiaq suggest that women may be
involved in the decision and that economic rather than
power relations are of primary concern but she indicates
that grandparents {and specifically grandmothers) may
make the decision {Balikci 1967:619—20; Irwin 1989:
251—52). These considerations lead us to believe that
Freeman’s and Hippler’s accounts are not just incom-
plete but incorrect.

POPULATION REGULATION

Population regulation as a rationale for biased sex ratios
is based on the inference that population growth rates
will be limited much more readily by the supply of
women than by that of men {Scrimshaw 1984:454). That
is, given the physiological facts of female gestation and
nursing and the social facts that polygyny, remarriage of
widows, and extramarital reproduction are practiced to
at least some degree, it follows that even extensive male
mortality may have little impact on population growth
rates, whereas limiting the number of females reared
almost certainly will affect them. Hence, a population
whose members wish to regulate its growth rate but lack
effective birth control might turn to female infanticide
in order to achieve this end. This argument has been
presented numerous times, perhaps most prominently
by Harris {1974; Divale and Harris 1976) and Birdsell
{1968), and has been proposed specifically as an explana-
tion for Inuit male-biased child sex ratios [e.g., Aber-
nathy 1979:75—76; Weyer 1932:130-31).

Despite its popularity, we believe there are two major
reasons to doubt the population regulation explanation.
First, it presumes that historic Inuit populations were
straining the limits of their resources, making overpopu-
lation a chronic problem or imminent possibility. But
given the frequent extreme and unpredictable fluctua-
tions in resource availability documented for the Arctic
{e.g., Burch 1972; Freeman 1984:36; Savelle and McCart-
ney 1988:35—36; Smith 1991:chap. 3), such a close bal-
ance between resources and population is unlikely. Pop-
ulation regulation in a long-lived, slowly reproducing

species such as ours would involve a considerable time
lag between the onset of population/resource imbalance
and the relief of reduced population growth. If resource
supplies are subject to rapid and unpredictable fluctua-
tions (e.g., due to short-term changes in animal move- -
ments, weather conditions, ice cover, etc.), it is hard to
envision the regulation of population/resource balance
through fertility controls. Population regulation of this
sort would require accurate estimates of long-term aver-
age conditions in order to adjust fertility {and the supply
of fecund women) accordingly.

Instead of regulating themselves near carrying capac-
ity, the scanty available evidence seems to indicate that
historic Inuit populations were subject to periodic
crashes caused by localized prey scarcity or inclement
weather. This type of population dynamics would result
in a “sawtooth” growth curve, with the population
spending the majority of the time recovering from
crashes under conditions relatively favorable for popula-
tion growth (Harpending and Bertram 1975). Under such
a regime, we expect to find opportunistic reproductive
strategies aimed at achieving rapid population growth
whenever possible, as well as crisis responses to short-
term ecological catastrophes, rather than long-term
strategies to limit growth.!®

Regardless of whether this objection to the population
regulation argument holds, a second one presents seri-
ous difficulties for both evolutionary (selectionist} and
economic {rational-choice) versions of population regu-
lation. This is what has been called the ““free-rider prob-
lem.” Even if resources are in chronically short supply
{or will soon be so}, such that members of a population
would benefit from population regulation, it does not
necessarily follow that such regulation would either
evolve by natural selection or be chosen by rational self-
interested actors. This is because individual parents who
restrict their reproductive output in order to lower over-
all population growth rates may face a very altruistic
reward structure: the gain from their reproductive re-
straint is divided among the entire population, while the
costs fall only on them. If n is Ego’s lifetime reproduc-
tion and N is the size of the population of which she/
he is 2 member, Ego’s act of infanticide costs her/him
1/n, but Ego’s gain in improved resources is only 1/N.
Under reasonable conditions, where n is typically ten or
fewer offspring while N is on the order of several hun-
dred or more, the ratio of cost to benefit is clearly unfa-
vorable. Even if we assume a starting point of universal
reproductive restraint, such a system of regulation is
subject to unraveling by selfish defection (Grafen 1984,
Bates and Lees 1979).

16. Discussion of periodic population crashes for Inuit populations
can be found in Arima (1984:460), Birket-Smith (1929:68), Burch
(1979}, Gilberg (1984:585), Jenness (1922:39—42), Mathiassen
(1928:21), and Saladin d’Anglure {1984:480), as well as in the re-
view by Rowley (1985]. Several of these sources note that infanti-
cide was one response to resource crises and that it was also em-
ployed in other contexts such as infant deformity, but none suggest
that such context-sensitive infanticide was intended to limit future
population growth.



To overcome this free-rider problem, one of three fac-
tors would need to be invoked: (1) strong genetic group
selection favoring population limitation at the expense
of individual fitness, (2} strong cultural group selection
(Boyd and Richerson 1982) favoring cultural evolution
of norms with the same effect, or (3} social or economic
conditions making it in the rational or adaptive interest
of individual parents to limit their long-term reproduc-
tion. It is hard to see how any of these factors could have
been effective among historic Inuit. High individual and
family mobility between local groups documented for
Inuit in the early contact period would mean that groups
composed of reproductively profligate individuals would
expand in the regional population at the expense of
groups that restrained their growth rate via female infan-
ticide or other means, while any gene flow that accom-
panied migration (including marriage between members
of different local groups) would make genetic group se-
lection weak and ineffective relative to individual selec-
tion. A history of cultural group selection is belied by
the lack of sanctions or ideology promoting female in-
fanticide as a social good; rather, infanticide among Inuit
is reported to have been purely a family decision. Fi-
nally, it would be in the interest of individual Inuit fami-
lies to limit long-term reproductive rates if they were
tied to specific resource areas, but the historical and eth-
nohistorical data indicate that residential relocation of
individuals, families, or even larger units was quite com-
mon: Inuit were not stuck with {the foraging equivalent
of) the family farm."

While the cost of raising offspring can favor fertility
limitation in the short run, it is not at all clear to us
how it can favor sex-biased limitations—assuming that
boys eat just as much and are just as hard to care for
as girls. Female infanticide as population regulation is
necessarily a long-term strategy and given the social,
economic, and demographic structure of historic Inuit
would fail to overcome the free-rider problem. Rather
than long-term family planning and low, stable fertility

17. Evidence of high Inuit mobility, including movement of entire
“bands” (local groups), is scattered throughout the ethnographic
literature on Inuit and has recently been reviewed by Rowley
{1985). Some of the most detailed evidence comes from research
on Copper Inuit: Damas used extensive ethnohistorical evidence
to determine that the numbers of band-exogamous and band-
endogamous marriages were “approximately equal” and “the com-
position of the band was continuously changing {only about two-
thirds of the members of a band would be together from one year to
the next [Damas 1969:126])” (Damas 1975:413). Jenness {1922:32)
notes that “each [Copper Inuit] group has its local name, a name
derived from the district it habitually frequents in summer; but
the individual members are constantly changing from one group
to another, not merely temporarily for some special purpose . . .
but permanently also, whenever the new district offers greater ad-
vantages, especially in the matter of game.” Jenness goes on to
recount life histories to support this point in detail. For another
population in our sample, Rasmussen {1931:177) collected sketch
maps of areas known through personal experience and concluded:
“Considering that the area the Eskimos require for caribou hunting
and trout fishing is comparatively small, it is astonishing to see
the tremendous sketches of country that [individual] Utkuhikja-
lingmiut are familiar with.”
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levels, the historic Inuit demographic strategy more typ-
ically seems to have involved variable but often high
fertility and widely fluctuating mortality levels. Al-
though informants report occasional infanticide during
resource crises, the more usual way of relieving food
shortages was the involuntary one of death through star-
vation. In addition, at least some of the populations sub-
ject to ecological crises seem traditionally to have had
high levels of fertility.!® In sum, neither Inuit demo-
graphic and ecological history {as we currently under-
stand it) nor evolutionary or economic theory offers sup-
port for viewing female infanticide, or sex-ratio bias in
general, as an element of a population-regulation strat-

egy.

BALANCING ADULT SEX RATIOS

In most early Inuit censuses, male-biased child sex ra-
tios coexisted with roughly balanced adult sex ratios in
the same populations. A number of researchers have in-
terpreted this pattern as due to the combined action of
female infanticide and high adult male mortality from
hunting accidents and homicide. Some (beginning with
Weyer 1932) have gone on to explain the occurrence of
female infanticide as a device for avoiding {or at least
ameliorating) an excess of adult females in the face
of relatively high adult male mortality. The analyses
presented above do seem to be consistent with this
“balance” hypothesis: the census boy/girl ratio is
male-biased in all ten populations and significantly
male-biased in seven of them, the man/woman ratio is
not significantly biased in any of them, and the two ra-
tios are statistically unrelated. Furthermore, the esti-
mated female infant reduction averages 27.3 for the
seven significantly male-biased populations and only 4.7
for the remaining three populations {table 3). All of this
suggests a skewing of the sex ratios in childhood via
female infanticide, coupled with some process pushing
them back towards equality in adulthcod. We have also
shown that it is unlikely that this pattern is due exclu-
sively to differential age at marriage, although this factor
seems to play an important role.

But two aspects of the adult sex-ratio balance hypothe-
sis deserve closer examination. First, does the model-

18. For example, Freeman {1971:1012) cites Rasmussen’s (1931:
141) report of 8.3 live births for a sample of 10 postmenopausal
Netsilik women. The figure for Caribou Inuit, another regional
population with a highly skewed child sex ratio, is 7.6 live births
for 43 postmenopausal women {Acker and Townsend 1975:469),
although these date to a somewhat later period than the censuses
in table 1. Jenness {1922:164) provides some fertility data on ¢
Copper Inuit women, but all of these either are lacking data on
deceased offspring or are for women too young to have no risk of
further conception. Remie {1985) cites unpublished data collected
by Van de Velde for 22 Netsilik women, covering the period 1880—
1940 and only partially overlapping with Rasmussen’s data. The
live births per woman equal .0 for this sample, but it is not clear
from Remie’s discussion if all the women were postmenopausal;
the female infanticide rate for this sample is either 23% or 32%
depending on inclusion of one rather problematic reproductive his-

tory.
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TABLE §

Census and Computed Sex Ratios and Adult Mortality Schedules

Female
Boys/ Men/ Male Female Infant
Population CSR*? 100 Girls® ASR® 100 Women¢ LE(1s5)° LE(1s5}® AMD! Reduction?®
Baffin Land 99 105 105 94 35.0 35 o o
Padlimiut 103 126 98 80 25.0 25 o 8
Caribou 1900 105 132 94 78 27.5 30 2.5 6
Cape Smyth 111 193 111 87 35.0 35 o S
Aivilik 133 180 95 76 25.0 35 10.0 21
Caribou 1923 135 169 96 79 25.0 35 10.0 22
Copper 144 224 135 104 35.0 35 o 39
Utkuhikalik 153 193 146 118 25.0 2§ o 40
Netsilik 1923 158 200 127 10§ 2§.0 35 10.0 29
Netsilik 1902 167 209 119 97 25.0 35 10.0 37
Mean 131 168 113 94 29 33 4.3 20.7

2Computed child sex ratio {males/100 females, ages o—14} derived from model-life-table analyses.

®Census ratio of boys/100 girls.

*Computed adult sex ratio {males/100 females, ages 15+ derived from model-life-table analyses.

{Census ratio of men/100 women.
¢Life expectancy {additional years) at age 15.

fAdult male mortality differential, defined as female LE{1s) minus male LE({15).
¢Percentage female infant reduction (from assumed birth ratio of 105:100) computed from model life tables.

life-table analysis support the postulated link between
biased child sex ratios and differential adult mortality?
Second, what is the theoretical basis for supposing that
infanticide is a strategy designed to equalize adult sex
ratios in the face of high adult male mortality?

On the first question, the balance hypothesis proposes
that child sex ratios were adjusted through female infan-
ticide or some other form of parental manipulation so
as to compensate for relatively higher male mortality in
adulthood, thereby leaving each group with approxi-
mately equal proportions of men and women. Two testa-
ble predictions follow from this: (1) adult male mortality
should exceed adult female mortality, and {2} the differ-
ential in adult male mortality should be positively corre-
lated with child sex ratio (i.e., the greater the excess
male mortality, the more male-biased the child sex
ratio}.

To test the first prediction, we need some measure of
age- and sex-specific mortality rates. Our model-life-
table analysis (table 3) provides the best available esti-
mates of these for the populations in question. The bal-
ance hypothesis is concerned not with the absolute level
of adult male mortality but with the difference between
it and adult female mortality. We term this difference
the adult mortality differential and define it as female
life expectancy at age 15 minus male life expectancy at
15. As is shown in table s, the adult mortality differen-
tial ranges from o {five cases) to 10 {four cases), with a
mean value of 4.3. Thus, the model mortality rates for
adult males exceed those for women in half of the cases
and are equal in the remaining cases, a difference that

is unlikely to be due to chance.!® These findings are con-
sistent with the first prediction.

The second prediction is that parents engaged in fe-
male infanticide (or some other means of increasing the
number of male offspring) when they could anticipate
that sons would die at a higher rate than daughters. This
should result in a positive correlation between degree of
male bias in child sex ratio and rate of adult male mor-
tality relative to mortality for adult females. Since the
census boy/girl ratios confound actual age-sex structure
with the effects of differential age at marriage, we will
test this hypothesis by examining the correlation be-
tween computed child sex ratio and relative adult mor-
tality. If the ten populations are ranked by increasing
computed child sex ratio {as they are in table 5), a rough
but noticeable trend of increasing adult mortality differ-
ential is revealed.?’ It would appear that some (but not
all) of the variation in child sex ratios can be predicted
from differential adult mortality, indicating moderate
support for the balance hypothesis.

Less favorable for the balance hypothesis is the find-
ing that there is no statistically significant tendency for

19. Since model mortality rates for men and women are not derived
from independent samples, we again use the t-test for paired vari-
ates, testing here for a significant difference between male and
female life expectancy at age 15 {see table 3) across populations.
The result {t = —2.68, p < 0.05) is for a two-tailed t-test with 9
degrees of freedom.

20. A rank-order test indicates a moderate but nonsignificant corre-
lation {r, = 0.489, corrected for ties; p < 0.20, one-tailed t-test
with 8 degrees of freedom).



populations in the sample with relatively high adult
male mortality to respond with high amounts of female
infanticide.?! Put in more qualitative terms, it is hard
for the balance hypothesis to account for populations
such as Copper Inuit and Utkuhikalik, which exhibit
highly male-biased computed child sex ratios and high
degrees of female infant reduction but no differential in
mortality rates of men versus women.

While the empirical tests for the balance hypothesis
just summarized are equivocal, we are more concerned
with its theoretical adequacy. We are aware of no ex-
plicit theoretical justification for explaining female in-
fanticide as a means of equalizing adult sex ratios.
Rather, it 