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DONALD K. GRAYSON

The story of the Donner Parly combines powerful American themes. The begin-
ning of the tale is immersed in the romance of the western frontier and in the Ameri-
can dream of improving fife by taking bold steps. The end of the tale, in conirast, is
awash in death and cannibalism. No wonder Americans learn the story as children;
no Grimm's fairy tale can match it. However, detailed analyses of the patterning of
Donner Parly deaths suggest that the story is even better read as a piece of biology
than as a piece of history. Virtually all aspects of Donner Party mortality can now be
explained by our knowledge of the factors that cause differential mortality in human
societies. The differential fates of these emigrants show us natural selection in action.

In 1845, Lanstord W. Hastings pub-
lished a remarkable piece of propa-
ganda. The Emigrant’s Guide to Oregon
and California was not, as the title
might lead the unwary to assume, an
impartial discussion of the overland
routes heading west from what was
then the United States. This was a
book with a purpose: to lure emi-
grants away from Oregon and to Cali-
fornia. The route to Oregon from Fort
Hall, in what is now southern Idaho
(Fig. 1), was, said Hastings, “but one
continued succession of high moun-
tains, stupendous cliffs, and deep,
frightful caverns,” In contrast, the
road to California “lies through alter-
nate plains, prairies, and valleys, and
over hills, amid lofty mountains.”?
How foolish it would be to risk mate-
rial goods and life itself to reach Ore-
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gon when wondrous California was so
much easier a target,

Prior to the publication of Hastings’
book, three attempts had been made
to take wagons across something re-
sembling his "California route.” In the
attempts of 1841 and 1843, the people
arrived safely but the wagons were left

on the trail. In 1844, the Stevens Party
negotiated some of their wagons
across the Sierra Nevada, but the ef-
fort required was enormous. The
party reached what is now Donner
Lake on the east slope of the moun-
tains in mid-November, but the last of
the group did not reach the Sacra-
mento Valley until March 1, 18452

The most famous of those who took
what came to be called the California
Trail, however, were not these van-
guard pioneers, but those who fol-
lowed soon after, drawn in by
Hastings. This is the group now re-
ferred to as the Donner Party.

THE DONNER PARTY ROUTE
In mid-April 1846, 22 people be-
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Figure 2. Donner-Reed Pass (center) from the eastern flank of the Pliot Romga on the Utah-Nevada
g2

iy 1 for location). This noss led the D

Salt Loke Desert,

where they ﬁod fost four wagons and dozens of animals.

Figure 3. Ruby Valley and the eastern edge of the Ruby Range from the southernimast point of
Hastings' culoff, nere. the Donner Party found ample water but af the cost of exira fime spent an

the trall see Fig. 1 for location).

longing to three families—those of
George and Tamsen Donner, Jacoband
Elizabeth Donner, and James and
Margaret Reed~left Springtield, -
nots, heading west for a new life. By
July 27, they had reached Fort Bridger
insouthwestern Wyoming, where they
made the final decision to follow Hast-
ings’ rouie to California. Leaving July
31, they headed west from Fort

vidger to enter the Wasaich Range of
northeastern Utah. Here, the party

{ﬁ

reached its full size: 87 people, 20 wag-
ons, and a wide array of livestock. It
was also here that they encountered
their fivst significant ditficulties, since
the Wasatch Range presented a series
of narrow, rugged canyans filled with
dense vegetation. Cutting a road
through thick aspen, willows, and
shrubs, the group finally emerged into
Great Sq’?t Lake Valley on August 22, A
critical three weeks had heen spent
tmve.rsmg what they had helieved

OV €

would be a shortcut.

After passing south of Great Salt
Lake, the party had to cross the Great
Salt Lake Desert, some 130 waterless
and often salt-encrusted kilometers.
The quickest of them made it in three
days, the slowest in four, but the cross-
ing took its toll. Four wagons had to
be abandoned, an estimated 36 cattle
were lost, and a week was spent reor-
ganizing and recuperating at the east-
ern base of the Pilot Range on the
Utah-Nevada border (Fig, 2).2

From here to the Sierra Nevada it
was, finally, smooth sailing. Following
another of Hastings' shortcuts, the
group headed south along the east
flank of the Ruby Mountains (Fig. 3),
then north along the west flank of the
same range. At this point, they met the
Humboldt River. which they followed
to its sink in western Nevada. From
Humboldt Sink, they headed directly
to the Sierra Nevada, the last greatim-
pediment between them and Sacra-
mento Valley.

By now, however, it was late Octo-
ber, and it was too late for them, Mov-
ing up the east flank of the Sierra
Nevada, they encountered snows of
such depth that they were unable to
either go forward or turn back. By No-
vember 1, they had established two
camps, one adjacent to Donner Lake,
another about 8 km to the northeast 4
Not until April 21, 1847 was the last
survivor rescued. By then, however, 40
of the 87 had died, 35 as a direct result
of the forced encampment in the Sier-
ran SNows,

THE DEMOGRAPHIC STRUCTURE
OF THE DONNER PARTY

Because of the intense interest gen-
crated by their ordeal, a good deal of
information on the geographic origin,
age, and sex of the members of the
Donner Party is available, much of
which was recorded during the nine-
centh century. 1t is known, for in-
stance, that of the 87 people involved,
47 came from Hlinois, 16 from Mis-
souri, and 10 from Iowa. The sex of
each individual is known, as is the age,
or an estimate of the age, of all of the
party members except one,

As aresult, it is possible to compare
the d;xmbmmn of age and sex in the
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TABLE 1. Age and Sex Distribution of “White” Hilinois Residents in the 7ih U.S, Census
by 7ih Census Age Class

Age Class Tolal % % Mdle % Femaie
1-4 141,360 16,72 49,11 50.89
59 129.905 15.37 48.88 51.12

10-14 112,860 13.35 4811 51.89
15-19 32,698 106,97 49.34 50.66
20-29 150,044 17.75 47.03 5297
30-39 102 A26 12.12 4417 55.83
40-49 62,072 7.34 44.60 56.40
50-59 33,828 4.00 43.47 56,53
60-69 14,410 1.7 44.69 55.31
70-79 4577 0.54 44,79 55.21
80-89 938 0.1 46.27 53,73
G0-99 109 0.01 49.54 50.46
100+ 15 0.00 33.33 66.67
was drawn. Table | shows the number  (70.0%) is far higher than that in the

of “white” residents of Hlinois by age
class as reported in the 1850 (7th)
United States census, as well as the
distribution of males and females
across those age classes. Table 2 pro-
vides comparable data for the Donner
Party. (Details of some of the following
analyses have been presented else-
where,? but here [ have revised the
ages of Patrick Breen and Mrs. Wolfin-
ger using new information provided
by King.%)

Statistical analysis of these data
shows that the general age structures
of the Donner Party and the “white”
population of Hlinois in 1850 are quite
similar. However, individuals between
15 and 19 years of age ave slightly un-
der-represented in the Donner Party,
and those between 20 and 29 years are
slightly overrepresented (both at p =
0.06).

There are no significant differences
between the 1850 population of illi-
nois and the Donner Party in the dis-
tribution of females across age
categories. Males, however, are greatly
overrepresented among the emi-
grants. This over-representation is
highest for males between 60 and 69,
because of the presence of George (62}
and Jacob (65) Donner, but it is also
pronounced for men between 20 and
39 years of age. This surfeit of men is
na surprise, for men constituted a dis-
proportionate number of western
emigrants in general? In fact, while
the proportion of Donner Party males
between 20 and 39 vears of age

population from which these males
were drawn (45.9%), it is almost iden-
tical to the proportion of “white”
males in Oregon in 1850 (72.9%). Al-
though the proportion of young men
in the Donner Party was distinctly dif-
ferent from that in the population
from which these people came, it was
distinctly similar to that in the popu-
lation toward which it was heading.

PREDICTING DONNER PARTY
DEATHS

As I mentioned, 40 of the 87 mem-
bers of the Donner Party died after the
group had reached its full size in the
Wasaich Range. Of these deaths, 35
occurred after the winter camps had
been established in the Sierra Nevada,
Although there is no way of knowing
the precise cause of death in these 35
cases, cold or starvation or both were
clearly to blame. Given that the party
consisted of 533 males and 34 females
ranging in age from { to 65, traveling
either alone or in family groups of
variable size, can we use genersl pat-
terns of buman mortality to predict
who should have died and who should
have survived?

THE WEAKER SEX

“Prailty,” said Hamlet, “thy name is
womman.” Measured in terms of mor-
tality, however, frailty is a decidedly
male attribute: in most contemporary
settings, males die vounger than fe-
males. in the 35 developed countries

analyzed by Lopez® a newborn girl
can anticipate an average of 6.4 more
vears of life than a newborn boy, the
difference ranging from 3.9 years in
Albania to 10.0 years in the Soviet Un-
ion. In Africa as a whole, female life
expectancy exceeds that of males by
6.8%,.° In the United States in 1980,
newborn girls could expect to live 77.5
years, 7 vears more than newborn
boys.!® The sex differential in mortal-
ity has increased dramatically in de-
veloped countries during the
twentieth century. In the United States
in 1920, this differential was on the or-
der of 2 vears, a figure identical to that
for Colombia in the mid-1960s.!1-15
However, the differential itself is not a
modern phenomenon. For instance,
females also outlived males in mid-
nineteenth century America (Table 1),
Although it is too much to claim that
“women outlive men . . | in all socie-
ties” -—India, for instance, is a contem-
porary exception!3—this statement is at
least as accurate as the generalization
that, in hunter-gatherer sacieties, it is
the men who hunt and the women
who gather.17.18

Not only can males expect to have
shorter lives than females, but they
can also expect to have higher mortal-
ity rates at every age, including in-
fancy.!9141 They may even die in
greater numbers before birth, al-
though the evidence for this is in dis-
pute, 4162021 Almost no matter where
we look, males are at a longevity dis-
advantage compared to females.

This difference stems from a diverse
set of proximate causes. Males dieata
much greater rate than do females
from ischemic heart disease,*162223
homicide,? suicide,'® motor vehicle
and other accidents,??" and a wide va-
riety of infectious diseases, including
pneumonia, influenza, and septice-
mia.lLIP20 Males are even more sus-
ceptible than females to hookworm
infection.?” Indeed, it turns out that
human males drop like fies. In fact,
they drop very much like house flies
(Musca domestica), one of many other
species in which females outlive
males.?®

Efforts to understand why these
proximate causes differentially re-
move males continue®® It is clear,
however, that biology is behind nearly
all of the longevity gap. Biochemical




164 Evolutionary Anthropology

ARTICLES

TABLE 2. Distribution of Males and Femaies in the Donner Pady by 7th Census

Age Class
Age Class N of Males N of Females % % Males % Femailes
1-4 7 Q 18.61 43.75 56.25
5-9 7 4 12.79 63.64 36.36
10-14 8 5 15.12 51.54 3846
16-19 2 2 4.65 50.00 50.00
20-29 15 7 2558 68.18 31.82
30-39 6 2 9.30 75.00 26.00
40-49 2 4 4.98 33.33 66.66
50-69 2 1 3.49 66.66 33.33
6069 3 0 3.49 100.00 00.00
? 1
TOTALS 53 34

differences have, for instance, been
implicated in the greater male suscep-
tibility to both ischemic heart disease
and infectious disease /121416 Ty 4.
dition, in a study of mentally retarded
adults who had had the misfortune of
being institutionalizved at a time when
castration was considered an accept-
able method of controlling behavior,
Hamilton and Mestler found that the
life expectancy of castrated males was
13.6 years greater than that of intact
males 3¢ :

Those who study the sex differential
in human mortality routinely distin-
guish between biological and behav-
ioral causes of that differential. Some
even argue that if the behavioral
causes were eliminated, little differ-
ence would remain between the age-
specific mortality rates of the sexes.!?
In addition to tobacco smoking, these
arguments target homicide, suicide,
and accidents, especially motor vehi-
cle accidents, as behavioral causes of
death among males.

On the other hand, a substantial
body of anthropological, biclogical,
and psychological literature suggests
that many of the differences that are
drawn between behavior and biology
in this realm are artificial. Risk-taking
and aggressive behavior are almost
universal male attributes. Cross-cul-
tural studies show that even though
levels of male aggression vary substan-
tially from society to society, young
boys are routinely more aggressive
than young girls within particular so-
cieties.? In addition, fernales rou-
tinely participate in activities that ave
low in risk compared to those males

engage in, just as predicted by evolu-
tionary biology.?*-% Insofar as these
differences are caused by sex hor-
rriones, 740 the sex differential in mor-
tality resulting from such events as
automobile accidents, homicides, and
suicides is as biological in origin as
biochemically-induced ischemic
heart disease.!® The argument that
without gender differences in behav-
ior, the sex differential in mortality
would not exist, differs little from ar-
guing that if the sexes were the same,
mortality would be the same.

Under usual conditions, then, males
are shorter-lived than females and suf-
fer greater mortality across all age
classes. What might be expected to
happen to this basal pattern under
conditions of famine and extreme
cold?

Once again, the advantage seems to
go to females. Rivers has pointed out
that a series of factors should make
females less vulnerable to starvation
than males: they are smaller (by ap-
proximately 17% of body weight*');
they have a higher percentage of body
fat (roughly 27%, campared to about
5% in males, though the absolute fig-
ures vary from population to popula-
tion); 243 and, after about the age of
five vears, they have a tower basal me-
tabolic rate. As a result, males have
higher nutrient and energy require-
ments than do females, Stini, for ex-
ample, noted that a 70-kg man
engaged in moderate physical activity
will expend about 300 keal per hour,
60 kcal more than a woman engaged
in the same level of activity.*® In addi-
tion, males use a greater proportion of

body protein to meet energy require-
ments than do females. ¥

All other things being equal, it fol-
lows that fernales, especially adult fe-
males, should be more robust in the
face of starvation than males, espe-
cially adult males, should be. Rivers
argues that a higher proportion of fe-
males than males may die in any given
episode of famine because of “male
discrimination” against them.**> Be-
cause they are larger and more aggres-
sive, men gain differential access to
resources, thus reducing their mortal-
ity while increasing the mortality suf-
fered by women. In situations in
which both sexes share resources,
starvation-induced mortality should
differentially remove males from any
given human population.

Of the many factors that may plav a
role in causing differential responses
to cold by males and females, subeu-
taneous fat and body mass seem to be
the most important, although regula-
tory differences stemming from the
hypothalamus may also play a role.#8

Not only do women have a higher
proportion of body fat, but a larger pro-
portion of that fat is distributed subcu-
taneously. Forinstance, inastudyof 214
Japanese men and women, Hattori and
his colleagues found the women to have
agreater absolute amount of fat (11.4kg
average, compared to 7.7 kg for men), a
greater relative amount of fat (20.9%
rersus 12.49), and a higher proportion
of fat distributed subcutaneously
(62.6% versus 53.79).% Poorly vascu-
larized, subcutaneous fat is an effective
insulator. Accordingly, several studies
have shown that when inactive indi-
viduals are exposed to cold, those with
greater amounts of subcutaneous fat
undergo smaller reductions incore tem-
perature and smaller increases in meta-
bolic rate 959

Women also maintain a lower skin
temperature in response to cold than
men do. It is frequently maintained
that this difference is a result of the
greater insulation provided by body
fat,% % but not all studies support this
conclusion.” No matter what the ex-
planation, however, women’s lower
skin temperature decreases the tem-
perature differential between body
surface and air temperatures, and
thus decreases the rate at which body
heat is lost.
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TABLE 3. Donney Party Members: Sex and Survivorship by 7th Census Age Class

Males: Survived?

Females: Survived?

AgeClass Yes No % No Yes No % No Totals % No
-4am® 2 5 714 4 5 55.6 16 62.5
59(2) 5 2 28.6 4 0.0 B 18.2
10-14(® 4 2 25.0 5 0.0 13 15.4
15-19(4) 1 ] 50.0 2 0.0 4 250
20029¢5) 5 10 66.6 & ] 14.3 22 50.0
30-39¢) 2 4 66,4 2 0.0 8 50.0
40-49 (D 1 1 50.0 ] 3 75,0 6 66.7
BO-59¢8) 1 1 50.0 1 1000 3 467
6069 (9 3 1000 3 100.0
? 1 ]
TOTALS 23 30 56.6 24 10 29.4 87 45.0

INumbers in parentheses used to identify age classes in Figure 6,

While the amount and distribution
Seal e

Gi OOGY Tal WOIK 1D (@vol G &
body mass would seem to have the op-
posite effect. Bady mass tracks muscle
mass, and muscles produce heat when
active. As a result, larger-bodied indi-
viduals not only have greater thermal
inertia, but can also produce more
heat than smaller-bodied individuals.
In addition, smaller people have a
greater surface area/mass ratio; as a
result they can lose more heat to the
environment than can larger people.
Accordingly, it has been argued that
women are at a great disadvantage in
the cold.’ Nonetheless, empirical
studies have repeatedly shown that
under cold conditions, men undergo
greater core temperature reductions
than do women while maintaining
higher skin temperatures, making it
fairly clear that men are at adisadvan-
tage in cold settings.

What of the old and very young? In
normal situations, relatively high
death rates characterize both the old-
est and youngest members of human
societies. Mortality is generally high
hetween the agesof | and 5 vears, then
it decreases; above the age of about 35
it begins to rise, becoming increas-
ingly higher among older adults 37

Conditions of famine or cold, or
both, exacerbate this pattern. Young
children and older adults routinely
suffer greater mortality under starva-
tion conditions than they do when nu-
trition is adequate,™ and a variety of
studies has shown that these same age
groups are far more prone to death
from hypothermia than are people of

i o] £ £ :
favor of females,

other ages. Young children, for in-
stance, have smaller nutrient and en-
ergy stores than do adults;® older
people are metabolically less respon-
sive to cold; they maintain higher skin
temperatures in cold situations; and
they are less able to respond to heat
loss by vasoconstriction.?! %861 The re-
sult is that high mortality among the
oldest and youngest members of a hu-
man population is to be expected un-
der conditions of famine or extreme
cold, or both.

What does all this lead us to expect
for the Donner Party? Clearly, we
should expect that the oldest and
youngest members of the group failed
to survive, We should also expect that
males died not only in greater num-
bers than females, but sooner.

DONNER PARTY MORIALITY

This, in fact, is exactly what hap-
pened. Table 3 provides death and sur-
vivorship statistics for the Donner
Party by age class. Figure 4 shows
mortality rates by age class. Three as-
pects of these statistics stand out dra-
matically, Fivst, death fell most heavily
on the voungest (ages 1-4, 62.5%) and
oldest (ages 50-69, 83.2%) members
of the group. In fact, of the nine people
{(five men, four women) who were 45
years old or older, only Patrick Breen
(51) and James Reed (46) survived.
Reed, significantly, did not have to
deal with the rigors of the forced Sier-
ran encampment. Expelled from the
group on October 5 while the party
was still along the Humboldt River,

Reed crossed the Sierra Nevada alone,
well before the snows fell. Later, he as-
sisted in the rescue attempts mounted
from Sacramento Valley.

In general, whether male or female,
Donner Party survivors were, on aver-
age, younger than those who died,
Surviving females averaged 15.8 years
of age, 6.1 years less than those who
died; surviving males averaged 18.2
years of age, 6.2 years less than the
average age of those who died (Fig. 5).
The oldest and youngest members of
the Donner Party, then, underwent se-
vere attrition, just as expected from
general considerations of human mor-
tality.

In addition, and again as expected,
death fell most heavily on the male
members of the group. Of the 53
males, 30 (56.6%) succumbed, as
compared to 10 (29.4%) of the 34 fe-
males. That is, males died at nearly
twice the rate of females, and at higher
rates across most age groups (Fig. 4).

Of the 40 deaths, five occurred be-
fore the Sierran encampment. Luke
Halloran (25) died of “consumption,”
presumably tuberculosis, south of the
Great Salt Lake on August 28. On Oc-
tober 5, James Reed was provoked
into stabbing John Snyder (25), who
died of the wound. It was for this rea-
son that Reed was forced to leave the
group. Mr. Hardkeop was denied pas-
sage in the wagons; 60 years old and
forced to walk, he died onor soon after
October 8 along the Humbeoldt River
Mr: Wolfinger (age unknown) was ap-
parently killed by two fellow travelers

Pesoent Mortafity

Age Class

Figure 4. Donner Pady martaiity wtes by oge
closs (Table 3 provides the range in years for
eqch numberad age ciass).
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Figure 5. The average ages of Donner Party
members by sex and survivorship status.

near Humboldt Sink on or about Oc-
tober 15; William Pike (25) was acci-
dentally shot by his brother-in-law on
October 20 while camped at Truckee
Meadows, where Reno now sits. Five
deaths, all and typically male: infec-
tious disease, aggression, and vio-
lence,

Once in the Sierran encampment,
not only did males die at far greater
rates than females, but they also died
more quickly than females. The Sier-
ran camps were established about No-
vember 1. The first death among the
forced campers occurred about six
weeks later, The last occurred five
months later, on April 1. First-hand ac-
counts allow the timing of these
deaths to be established either pre-
cisely or reasonably securely,®6263 Ag a
result, a chronology of the deaths that
occurred after encampment can be
constructed. I have presented the raw
data for this mortality timetable else-
where®* Here I show the march of
death and discuss why it looks the way
it does,

Figure 6 displays the chronology of
death across the 108 days during
which Donner Party members died af-
ter the encampment. Males died not
only in greater numbers than females,
but sooner. The first 14 deaths, begin-
ning on December 15 and continuing
through January 30, involved only
males. The first female, Harriet
McCutcheon (1), succumbed on Feb-
ruary 2, after which both males and
females lost their lives.

Anapparent oddity in this sequence

of deaths is the 18-day holiday that
death took between January é and
January 23. Before this lengthy inter-
regnum, only males died; after it, both
males and females died. In fact, of the
14 males who died before the first fe-
male death, 11 died during the 15-day
interval that began December 15 and
ended on December 29. During the
next 33 days, only 3 additional males
lost their lives. Why did the 18-day lull
in deaths occur, and why did so many
males succumb so quickly?

Figure 7 shows the relationship be-
tween age and days-to-death (treating
December 15 as the first day-to-death)
for all Donner Party males who
reached the Sierran encampment.
With one significant exception, age
and days-to-death are inversely re-
lated among these males: the youngest
tended to survive longest and the old-
est died first.

The exception was 62-year-old
George Donner. Donner had cut his
hand badly in October, a wound that
was never to heal. Once the Donner

camp had been established, he could

neither attempt to escape nor fend for
himself. His wife, Tamsen, refused to
leave with rescuers so that she could
continue to care for her husband. With
Tamsen’s help, George survived until
about March 26; Tamsen died the next
day. George probably survived as long

as he did because of Tamsen’s care and
because he was not engaging in high-
energy activities. Indeed, statistical
analysis shows him to be a significant
outlier (2.7 standard deviations) in the
relationship shown in Figure 7. With
or without George Donner, the rank
order correlation (Spearman’s rho, r)
between age and days-to-death
among the males is significant, but
it is more significant without him (r,
= -.67, p<.001) than with him (r, =
-49, p = .013). The average age of
males who died before the lull was
32.4 years, and the average age of
those who died after it, George Don-
ner included, was 154 years. Among
the males who died, George Donner was
the only one to see the end of February.

Key to understanding both this re-
lationship and the temporary cessa-
tion in mortality is the fact that both
age and dependency were critical
here. Of the 13 males who lost their
lives after death had begun again,
eight were dependent on others for
their care, either because of their age
(5 years or under) or because they
were injured {George Donner). All of
those who lost their lives during the
first bout of death could fend for
themselves.

And fend they did. First-hand ac-
counts make it clear that it was the
Donner Party men who bore the brunt

MIDPOINT OF DAY INTERVAL

(73]
X
b
<<
i
3
i
o
sy
1331
23
=
ey
z
3 13 23 33
Figurs 4. The mareh of death norcss Donner P

by five-day infervals.

s memberns who reachetth




Flgure 7. The relationship between age and days-fo-death for the Donner Party males who reached
the Sierran encampment; George Donner is indicated by the tlangle In the upper right corner.

of the tremendous physical effort re-
quired for the group to negotiate the
Wasatch Range, and who performed
the heaviest chores in the Sierra Ne-
vada. These, of course, are precisely
the chores that males, by virtue of
their biology, excel at performing and
that, not coincidentally, they were ex-
pected to perform in mid-nineteenth
century America. These men had cer-
tainly depleted theirenergyreservesin
the Wasatch Range, a situation made
worse once they were in the Sierra
Nevada, Depleted, the adult males, in-
cluding prime-aged individuals be-
tween 20 and 40 years, were the first io
succumb. Once these men were gone,
the first episode of death ended; 18 days
later, the second episode, invalving
both males and females, began.

Thus, the initial round of deaths re-
moved people who were doomed by
their age and sex. The quick deaths of
prime-aged men left the survivors
largely without those whose duties
would have included such tasks as
hunting and wood-cutting. Without a
full complement of vigorous adult
males to accomplish these tasks, the
survivors became far more dependent
anrescuers than they otherwise would
have been.

THE ROLE OF KIN GROUPS

One other factor was likely to have

been critical in determining differen-
tial mortality within the Donner Party.
Diverse studies have shown that, un-
der normal living conditions, longev-
ity is positively correlated with the size
of the social network within which an
individual is embedded. This effect
has been reported more consistently
for men than for women. 556 Although
it is not clear why this effect exists,
Berkman® has pointed out that a
sense of belonging, access to informa-
tion, and the availability of timely as-
sistance all seem to play a role, and it
is also possible that strong social net-
works strengthen immune systems.®?
There is no reason to think that the
benefits of social networks would not
have accrued to the members of the
Donner Party, especially given the
documented role that family and
friends play in providing information
and assistance in disaster settings.® [
is also no surprise that accounts left by
members of the Donner Party dacu-
ment that within-family assistance
was routine. From this, it follows that
mortality in the Donner Party might
scale not only to age and sex, but also
to the size of the familv group in which
each individual traveled.

Among individuals between 5 and
40 years of age, for whom age may be
assumed to have had a lesser role in
causing death, surviving males trav-
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110 eled with families averaging 8.4 peo-
: A ple. Males who did not survive trav-
100 : = .
@ eled with families averaging 5.7
90+ individuals. Surviving females of this
80- age traveled with families whose size
@ & averaged 10.1 individuals; the one
707 woman of this age who did not sur-
@ 60 vive, Eleanor Eddy (25), traveled as
> LY ¥ .
s | part of a family of four. Larger kin
50 @ groups seem to have provided life-en-
4048 Lo L n s e e e hancing support to members of the
30 NO DEATHS FOR 18 DAYS (JANUARY 6 - 23) Donner Party. ,
_________________________________________________________ If traveling with larger kin groups
20 o decreased the chance of dying, it
N ® . ® might also have prolonged the lives of
10 ® @
@ those who did die. Again, this seems to
0 ; &89 | T & have been the case. The males who
0 10 20 30 40 50 60 70 succumbed during the initial round of
deaths were part of family groups
Age whose size averaged 3.2 individuals;

those who died during the second
round traveled with families that aver-
aged 9.9 members. As a whole, the
chronology of deaths among the Don-
ner Party males who reached the Sier-
ran encampment is significantly,
although perhaps not impressively,
correlated with family size (r, = .53, p
= .006).

In the United States during the mid-
nineteenth century, single women
rarely traveled west on their own,
while single men routinely made the
journey. Within the Donner Party,
there were 15 men, but no women, be-
tween the ages of 20 and 40 who were
traveling alone. Of these 15 men, only
3 survived; nine had died by the time
the lull in deaths occurred. Of the 13
males who died after death had re-
summied, 8 were children 12 yearsold or
younger who, perforce, had to belong
to family groups, while ancther was
the dependent George Donner. Could
the correlation between days-to-death
and family size for males be caused by
the early loss of prime-aged single
men, coupled with the dependent
status of many of those who survived
the lall? If so, we would not expect to
see a significant positive relationship
between days-to-death and family size
for females as well. This relationship,
however, nat only exists, but it is
stronger than for males (r, = 724, p =
018).

Family size thus appears to have
played a significant role in mediating
death among both the males and
males of the Donner Party. The larger

fe-
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the family with which a person trav-
eled, the longer that person survived,
many lasting long enough to either es-
cape or be rescued. That family size
played a greater role among the fe-
males is likely due to the fact that
among males, the beneficial effects of
being surrounded by family members
were overridden by the losses of en-
ergy associated with the strenuous
tasks they performed. That is, the
benefits that male members of the
Donner Party gained by belonging to
increasingly larger family groups, they
tended to lose by virtue of their sex.

CONCLUSIONS

Virtually all the deaths that oc-
cuited within the Donner Party can
now be explained by what we know
about general patterns of human mor-
tality, differences between the sexes in
resistance to cold and famine, and the
role that social networks play in in-
creasing longevity. Even the timing of
Donner Party deaths can now be ex-
plained by this knowledge. Death fell
most heavily on the youngest and old-
est members of the group, on the
males, and on those who traveled
alone or with smaller support groups.
Death came most quickly to prime-
aged males, people who, by virtue of
their biology, acted as they were ex-
pected to act. Death also came more
quickly to those who, whether male or
female, traveled with smaller support
groups than it did to those whaose sup-
port groups were larger. Far from sim-
ply illuminating the fate of a single,
albeit famous, emigrant party, this
knowledge confirms our under-
standing of some of the fundamental
biological differences between human
males and females, and provides us
with a case study of natural selection
in action within a human group.
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PETER M. KAPPELER AND JORG U. GANZHORN

During their 120 to 165 million years of isolation, the fiora and fauna of Madagascar

evolved, o a large extent, independently of the African maintand.? In contrast to other
oceanic islands, Madagascar is large enough to house the major components of
tropical ecosystems, allowing tests of evolutionary hypotheses on the leve! of com-
plete communities. Taking lemurs, the primates of Madagascar, as an example,
svolutionary hypotheses corractly predict the arganization of their community struc-
ture with respect to ecological correlates. Lemur social systems and their morpho-
logical correlates, on the other hand, deviate in some respects from those of other
primates. Apparently, lemur social systems are influenced by several selection pres-
sures that are weak or rare in other primates. These include variable activity patterns
and avoidance of infanticide. The interspecific variation in lemur social systems
therefore offers a unique opportunity for a comprehensive siudy of the determinants

of primate social systems.
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MADAGASCAR: EVOLUTIONARY
HISTORY AND BIOGEQOGRAPHY

All Malagasy primates and the ma-
jority of other taxa are endemic.? Al-
though many other islands share a
high degree of endemism, Madagascar
is exceptional in that it houses all ma-
jor components of tropical ecosys-
tems, including large carnivores.

Key words: Madagascar, Lemuriformes,
community ecalogy, sorial avolition, saxusl

dimorphism

Because no other island harbors com-
plete tropical ecosystems with such a
high degree of endemism, Madagascar
provides a unigue opportunity to test
hypotheses about evolutionary the-
ory.*? Taking the primates of Madagas-
car (Lemuriformes) as an example, we
have performed several crude tests of
current hypotheses about the evolu-
tion of primate communities and so-
cieties.,

The castern and the western regions
of Madagascar constitute two of the 20
centers of endemism recognized in
tropical Africa.? The western region in-
cludes the spiny forests of the south
and the deciduous forests along the
west coast. The eastern region can be
subdivided tmio the domains of the ev-
ergreen rainforest, the Sambirano, the
region of the high mountains and the
central high plateau (Fig. 1). Recent
pollen analyses indicate that Madagas-
car was not covered by continuous for-
est before the arrival of man. Rather,
the areas covered by the eastern and
western forests expanded and re-
treated along with climatic changes,




