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The Effects of Extreme Seasonality of Climate and Day Length on the Activity
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We examined the effects of extreme seasonality on the activity budget and diet of wild chacma baboons
with access to a high-quality, human-derived food source. The Cape Peninsula of South Africa is
unusual among nonhuman primate habitats due to its seasonal extremes in day length and climate.
Winter days are markedly shorter and colder than summer days but have higher rainfall and higher
primary production of annually flowering plants. This combination of fewer daylight hours but higher
rainfall is substantially different from the ecological constraints faced by both equatorial baboon
populations and those living in temperate climates with summer rainfall. We sought to understand how
these seasonal differences affect time budgets of food-enhanced troops in comparison to both other food-
enhanced troops and wild foraging troops at similar latitudes. Our results revealed significant seasonal
differences in activity budget and diet, a finding that contrasts with other baboon populations with
access to high-return anthropogenic foods. Similar to nonprovisioned troops at similar latitudes, troop
members spent more time feeding, socializing, and traveling during the long summer days compared to
the short winter days, and proportionately more time feeding and less time resting in summer
compared to winter. Summer diets consisted mainly of fynbos and nonindigenous foods, whereas winter
diets were dominated by annually flowering plants (mainly grasses) and ostrich pellets raided from a
nearby ostrich farm. In this case, food enhancement may have effectively exaggerated seasonal
differences in activity budgets by providing access to a high-return food (ostrich pellets) that was
spatially and temporally coincident with abundant winter fallback foods (grasses). The frequent use of
both alien vegetation and high-return, human-derived foods highlights the dietary flexibility of baboons
as a key element of their overall success in rapidly transforming environments such as the South
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INTRODUCTION

Papio is one of the most successful and wide-
spread primate genera, inhabiting a diverse range of
habitats, climates and latitudes throughout sub-
Saharan Africa. Adaptations that have facilitated
baboons’ success across such a wide range of habitats
and extremes of seasonality include a highly omni-
vorous and flexible diet, a complex and variable social
organization, a high degree of behavioral plasticity,
flexibility and variability in mating systems, and
both terrestrial and arboreal locomotor capabilities
[Alberts & Altmann, 2006; Else, 1991; Henzi &
Barrett, 2003; Whiten et al., 1987, 1991]. These traits
have also allowed baboons to adapt easily to human
altered environments [Else, 1991; Forthman Quick
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& Demment, 1988]. Baboons living in close proximity
to human settlements typically modify their diets to
include high-quality, human-derived foods, usually
either agricultural products or human food waste
(e.g., from garbage dumps) but also foods raided from
homes, farms, or picnic sites [Altmann & Muruthi,
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1988; Forthman Quick & Demment, 1988; Hill, 2000;
Kansky & Gaynor, 2000].

Populations living on the urban fringe are
largely ignored when it comes to testing socio-
ecological theory. This is at least in part because
regular raiding of high-quality, human-derived
foods, available even when naturally occurring foods
are scarce, can diminish seasonal effects and further
complicate the already complex relationship between
ecology and behavior [Altmann & Muruthi, 1988].
However, commensal populations of primates are
becoming more prevalent and wildlife management
is playing a growing role in the survival of wild
primate populations. It is thus increasingly impor-
tant to understand how a combination of anthro-
pogenic and ecological pressures may together
influence the behavioral ecology of wild primates.

The inclusion of high-quality foods from anthro-
pogenic sources in the diet of primates has revealed
that relatively low intake times can have significant
effects on activity budgets [Altmann & Muruthi,
1988; Fa, 1991; Forthman Quick & Demment, 1988;
Lee et al., 1986; O’Leary & Fa, 1993; Saj, 1999].
Compared with wild feeding troops, the feeding time
of food-enhanced animals is significantly lower
whereas time engaged in passive activities, such as
resting, is significantly higher [Altmann & Muruthi,
1988; Brennan et al., 1985; Saj et al., 1999].
Traveling is either reduced, as has been observed
in macaques [Schlotterhausen, 2000], or undertaken
at a more leisurely pace, as shown for baboons
[Altmann & Muruthi, 1988]. The effects of food
enhancement on social time are unclear. Forthman
Quick and Demment’s [1988] study of raiding olive
baboons (Papio anubis) is consistent with Dunbar’s
[1992] findings from wild foraging geladas in show-
ing no obvious association between time spent
feeding and time spent socializing. However, other
studies of commensal baboons, vervets, and maca-
ques have shown small increase in time spent
socializing as a response to increased raiding
behavior [Altmann & Muruthi, 1988; Brennan
et al., 1985; Schlotterhausen, 2000]. Overall, com-
mensalism appears to reduce time spent feeding and
traveling, increase time spent resting, and minimize
seasonal differences in behavior.

Current theory regarding the effects of season
on the foraging strategies and activity budgets of
primates focuses predominantly on wild foraging
primates living in equatorial regions [Alberts et al.,
2005; Bronikowski & Altmann, 1996; Dunbar, 1988,
1992; Foley, 1987; Post, 1981], where seasonal
patterns differ considerably from temperate regions.
Tropical regions experience little variation in day
length and temperature, and seasons are generally
defined as either wet or dry, as the amount of
precipitation typically varies more than the average
temperature. In contrast, temperate regions are
more variable seasonally, with temperatures and

day length lying at opposite extremes in winter vs.
summer. As a result, baboons living in southerly
latitudes face markedly different seasonal con-
straints compared with their equatorial counter-
parts. In most parts of southern Africa, for example,
summers are wet and productive with considerably
longer days and higher temperatures than winter.
The South Western Cape region of South Africa,
however, is characterized by a Mediterranean cli-
mate with hot, dry summers and cold, wet winters
[Cowling et al., 1996]. Thus, in sharp contrast to
most other temperate regions in Africa, annually
flowering plant primary productivity is higher dur-
ing the colder and shorter winter and spring days
and lower during the hotter and longer days
of summer and fall [Davidge, 1978b; Mucina &
Rutherford, 2006]. The reduction in daylight hours
during winter thus forces animals to compress their
time budgets to meet their foraging requirements
[Hill et al., 2003, 2004]. The higher winter produc-
tivity in the South Western Cape, however, might
offset this constraint and mitigate the seasonal
variation in time budgets that has been recorded in
other studies within this region [e.g., Hill et al., 2003].

Variation in primate activity budgets during
periods of low food availability may be explained
theoretically in a number of ways. Schoener [1971],
for example, proposed a useful theoretical framework
within which to examine animal foraging strategies,
focusing on a contrast between time-minimizing and
energy-maximizing strategies. Time minimizers are
predicted to spend as little time foraging as possible
to meet their energetic needs. As food supplies
increase, time minimizers should decrease their
foraging effort as they meet their nutritional needs
more easily. Geladas, macaques, and mangabeys
have all been suggested to forage according to this
model [Barton et al., 1992; Gaynor, 1994; Homewood,
1978; Iwamoto & Dunbar, 1983; Menard & Vallet,
1997]. Energy maximizers, on the other hand, would
be expected to maintain a high level of foraging
independent of food availability, a pattern that
characterizes lemurs and vervet monkeys [Harrison,
1985; Vasey, 2005]. Some primates vary in the use of
these strategies both among populations, e.g., oran-
gutans [Rodman, 1977], and in accordance with local
food availability, e.g., baboons [Gaynor, 1994] and
macaques [Menard & Vallet, 1997]. It has also been
suggested that baboons and macaques are essentially
time minimizers but switch to a strategy of energy
maximization during periods of food scarcity [Gay-
nor, 1994; Menard & Vallet, 1997].

Another response to a reduction in food avail-
ability during adverse conditions may lie with food
selection. During periods of low food availability,
primates may expand their diet to incorporate high-
return foods [Alberts et al., 2005; Dunbar, 1983;
Foley, 1987; Wrangham et al., 1998]. These high-
quality foods often have increased exploitation costs
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but yield highly nutritious returns. This strategy is
relatively atypical, but has been observed in geladas
and chimpanzees, which supplement their diet with
meat during periods of limited resources [Dunbar,
1983; Stanford et al., 1994; Stanford, 1996]. Human-
derived foods usually fall into the category of high-
return foods, and there is some evidence in baboons
[Forthman Quick & Demment, 1988; Naughton-
Treves et al., 1998] and macaques [Bell, 1984; Dittus,
1988; Pirta et al., 1997] that raiding of human
settlements does increase when natural forage
quality or quantity is low.

Alternatively, periods of low food availability
may lead to an increased reliance on fallback foods.
These are foods that are readily available in the
environment but are nutritionally poor and typically
result in an increase in total foraging time [Alberts
et al., 2005; Altmann, 1998; Foley, 1987; Wrangham
et al., 1998]. A switch to fallback foods during periods
of low food availability has been reported for a
number of species, including baboons [Alberts
et al., 2005; Post, 1981], chimpanzees [Doran, 1997,
Wrangham et al., 1991], langurs [Hladik, 1977], and
vervets [Kavanagh, 1978]. Primates that increase
their reliance on fallback foods are faced with the
necessity of increasing foraging time at the expense of
other, presumably less essential, activities.

In this study we aimed to assess the joint effects of
(a) extreme seasonality in temperature and day length
and (b) the availability of a high-quality, human-
derived food resource on the activity budget and diet
of a free-ranging troop of chacma baboons. We aimed to
draw comparisons to both the nearby De Hoop
population [which experiences similar seasonal ex-
tremes but without access to anthropogenic food
sources; Hill, 1999; Hill et al., 2003] and an equatorial
baboon population such as Amboseli [which experiences
seasonality of rainfall, but not temperature or day
length, and in which commensalism reduces the effects
of seasonality on activity budgets; Altmann & Muruthi,
1988; Alberts et al., 2005]. In the Cape Peninsula, the
combination of seasonal extremes, the presence of both
high-return and fallback foods, and habitat diversity
within the study troop’s home range provided an
opportunity to investigate whether semi-commensal
chacma baboons are time minimizers or energy
maximizers and whether they use fallback and/or
high-return foods when natural food availability is low.

METHODS
Study Site

The study troop inhabits the South African Cape
Peninsula, situated near the Southwestern-most tip of
the African continent. This area falls within the
greater Cape Town region and the baboon troops in
this area are interspersed between several small and
medium towns. The Peninsula forms part of the Cape
Floristic Region, a global hotspot of biodiversity for
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higher plants and invertebrates [Cowling et al., 1996].
The predominant vegetation type of this area is
fynbos, a distinctive shrub-like community of plants
comprising the Proteacae, Ericaceae, and Restiona-
ceae families. Soils are mostly nutrient-poor and the
forage quality is thus low, resulting in relatively low
numbers of endemic mammal species [Fraser, 1994].
In addition, alien plants such as Pinus, Acacia and
Eucalyptus spp. have successfully invaded large tracts
of the peninsula, with Pinus having been originally
introduced by humans in plantations.

The Cape Peninsula has a Mediterranean
climate and experiences considerable seasonal varia-
tion in temperature and rainfall. Winters are cool
(7-20°C) and wet (monthly range 69-93 mm) with
higher plant productivity whereas summers are
warm (15-27°C) and dry [monthly range 15-17 mm;
Cowling et al., 1996; South African Weather Service,
2009]. Although temperature and rainfall were not
measured for this study, seasonal patterns during
the study period were not unusual, nor were there
any fires in the home range of the study troop that
would have affected food availability. The Cape
Peninsula receives winter rainfall and thus annually
flowering plants (such as grasses belonging to the
Poaceae family and Trifolium spp.) are predomi-
nantly available in winter [Milton, 2004] whereas
fruit and flowers of fynbos plants are available year-
round but most abundant in spring and summer
[Johnson, 1992].

Study Troop—Plateau Road (PR)

The study troop, named Plateau Road (PR) after
the road that transects its home range, is within
15km of troops previously studied by Hall [1962a,b]
and Davidge [1978a,b]. The PR troop inhabits an
area with diverse land use practices that includes
natural vegetation within the Cape of Good Hope
section of the Table Mountain National Park, an
ostrich farm, pine and eucalyptus plantations, alien
invasive thickets of Acacia spp., approximately 12
houses, and a paved road running the length of the
troop’s home range where the baboons frequently
encounter vehicles and are occasionally provisioned
by people within these vehicles [van Doorn, 2009].
The troop consisted of 33 individuals, including 2
adult males and 14 adult females; 19 infants were
born between April 2004 and September 2005, 12 of
which survived to become juveniles. The high rate of
infant mortality in this troop is consistent with that
in other chacma baboons [e.g., Cheney et al., 2006]
and likely related to high levels of infanticide as
well as human-mediated mortality associated with
commensalism.

Data Collection

Following a 4-month habituation period and
interobserver reliability tests, data were collected by
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A. van Doorn and 4 volunteer field assistants on
individually identified adult troop members during
all-day follows in summer (December 2004-February
2005) and winter (June-August 2005), totaling 59
observation days. We collected data from earliest to
latest visibility (range: 06.00-19.30hr) from an
average distance of 5m with no discernable effect
on the behavior of the baboons. We typically located
the troop at its sleeping site in the morning, and we
stopped collecting data when the baboons returned
to their sleeping site in the evening or if we lost sight
of the troop for longer than 2hr. We collected data
evenly across the daylight hours in both seasons,
from dawn to dusk, averaging 12.3 data collection
hours in summer and 9.4 in winter; winter data
collection hours were thus 23.6% shorter than
summer data collection hours. Data collection hours
were shorter than actual day length hours because
there were periods during which we lost sight of
the troop (e.g., when entering dense alien thickets).
The occurrence of these periods did not vary between
seasons, however, so the 23.6% difference between
summer and winter data collection hours was
close to the 27.8% actual difference in daylight
hours across seasons [South African Weather Service,
2006].

We recorded instantaneous scan samples
of habitat type and activity of all visible adult
animals (individually identified) at 20 min intervals
[Altmann, 1974], including details of food type when
animals were engaged in feeding, using Hand-
spring™ Visor handheld computers programmed
with Pendragon®™ Forms software. Habitat types
included fynbos (endemic vegetation comp of Protea,
Erica, and Restio species), aliens (including trees:
Pinus and Eucalyptus sp, thickets of Acacia cyclops,
re-growth of previously cleared aliens, and grasses),
alien & fynbos (a combination of both alien and
fynbos species), ostrich pens (fenced pens covered
with high grasses that were provisioned with ostrich
pellets daily), and developed areas (including roads,
buildings, houses, and offices). Behavioral categories
included feed (actual ingestion of food), forage
(preparation, handling, or manipulation of food-
stuffs), search (slow movement while scanning the
environment for food), raid (searching for and/or
acquiring human-derived food), travel (nonsocial
directional movement such as walking, running, or
climbing), rest (nonsocial, inactive postures, such
as sitting or lying down either alone or in contact
with another individual), and social (aggressive
and affiliative interactions, including grooming or
being groomed by others). For the purpose of
analyses, we combined the activities pertaining to
the acquisition and manipulation of food (feed,
forage, search, and raid) into a single feed category.
We based our analyses on a total of 30 days in
summer (267 hr, 761 scans) and 29 days in winter
(202 hr, 603 scans).

Data Analysis

We converted data into hours [as in Hill et al.,
2003, 2004] by organizing our scan samples into
hourly time blocks. We then divided the number of
times an activity was observed in that hour by the
total number of scan records in that hour and
multiplied by 60 to obtain minutes per hour. Monthly
hours were then averaged to calculate the average
number of hours individuals engaged in an activity
per season [Hill et al., 2003, 2004]. This primary
method of analysis was selected because percentage
time budgets in southern populations experiencing
substantial differences in day length would be
calculated from different numbers of hours in each
day and may not accurately reflect differences in
activity allocation [Hill et al., 2003, 2004]. To evaluate
whether each activity changed in proportion to day
length, however, we also compared the percentage
time budgets in the two seasons: a systematic increase
or decrease across subjects would suggest a dispropor-
tionate change in time spent on that activity. We
calculated activity budget proportions for each adult
female by dividing the number of scans in which she
engaged in a specific activity by the total number of
scans for that female. We compared activity budgets
between seasons using the Wilcoxon Matched Pairs
Test. We calculated diet by tabulating the number of
scan records during which each food type was
consumed, converting this to a percentage of the
total number of records. Finally, we determined the
frequency of visits to the ostrich pens by calculating
the number of scans during which the majority of the
troop (>50%) was located within the ostrich pens.

Research reported here is original and adhered
to the American Society of Primatologists Principles
for the Ethical Treatment of Non-Human Primates.
Data were collected according to protocols approved
by the University of Cape Town and South African
National Parks, and adhered to the legal require-
ments of South Africa.

RESULTS
Activity Budget

PR baboons spent significantly more hours per
day feeding (Wilcoxon Matched Pairs Test: z = 3.351,
P<0.001, n=16), socializing (z=2.215 P<0.05,
n =16), and traveling (z=3.294, P<0.001, n = 16) in
summer compared with winter (Fig. 1). There was no
significant difference between seasons in hours per day
spent resting (Wilcoxon Matched Pairs Test: z = 1.022,
P =0.3, n =16). Neither feeding nor resting increased
in simple proportion to the 23.6% increase (see above)
in daylight hours: the percentage of time spent feeding
was significantly higher in summer (median 41%,
range 37-43%) than in winter (median 37%, range
29-55%; Wilcoxon Sign Rank Test: 2z=2.689,
P=0.007, N=16), or 45min longer than would be
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Fig. 1. Number of hours (median+interquartile range), calcu-
lated as per Hill et al. [2003, 2004], engaged in the four main
activities (feed, social, rest, and travel; see text for definitions) in
summer vs. winter. Significant differences (P<0.05) between
seasons are denoted by an asterisk. Analyses were based on a
total of 30 days in summer and 29 days in winter.

expected based on the increase in daylight hours. By
contrast, the percentage of time spent resting was
significantly lower in summer (median 16%, range
12-25%) compared with winter (median 23%, range
13-30%; Wilcoxon Sign Rank Test: z=2.12, P=0.03,
N=16), or 22min shorter than would be expected
based on the increase in daylight hours.

A more detailed breakdown of foraging related
activities revealed that the baboons spent signifi-
cantly more time feeding on nonanthropogenic food
sources and endemic vegetation in the summer than
winter (Wilcoxon Matched Pairs Test: z=3.52,
P<0.001, n =16; Fig. 2), and more time raiding in
winter compared with summer (Wilcoxon Matched
Pairs Test: z=3.51, P<0.001, n = 16). In addition,
the baboons spent proportionally more time search-
ing for food (z=3.36, P<0.001, n =16) in winter
than in summer (Fig. 3).

Diet

Analyses of the PR troop’s diet also revealed
significant seasonal differences (Fig. 4). Alien plants
and fynbos were ingested significantly more often in
summer than winter (Wilcoxon Matched Pairs Test,
alien plants: z=3.46, P<0.001, n=16; fynbos:
z=23.52,P<0.001, n = 16). Conversely, the consump-
tion of annuals and raided food was greater in winter
than summer (Wilcoxon Matched Pairs Test: an-
nuals: z=3.52, P<0.001, n =16; raided: z=3.06,
P<0.01, n =16). Within the alien food category, PR
had a significantly higher intake of acacia and pine
seeds in summer compared with winter (Wilcoxon
Matched Pairs Test: pines: z=2.69, P<0.01, n = 16;
seeds: z = 3.52, P<0.001, n = 16). In addition, under-
ground storage items were eaten significantly more
in winter than in summer (Wilcoxon Matched Pairs
Test: z=-2.227, P<0.05, n=16). Analyses of
frequency of visits to the ostrich pens also revealed
significant differences between seasons, according to
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Fig. 2. Number of hours (median+interquartile range), calcu-
lated as per Hill et al. [2003, 2004], spent feeding on naturally
occurring vegetation vs. raided items, such as ostrich pellets, in
summer vs. winter.
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Fig. 3. Number of hours (median+interquartile range), calcu-
lated as per Hill et al. [2003, 2004], that adult females spent on
foraging related behaviors (comprising the ‘“feed” category in
Fig. 1) in summer vs. winter. Significant differences between
seasons (P<0.05) are denoted by an asterisk.
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Fig. 4. Comparison of percentage of time, based on percentage of
scan records, spent feeding on various food items in summer vs.
winter. Significant differences (P<0.05) are denoted by an
asterisk.

the hour of the day (Wilcoxon Matched Pairs Test:
z=-2.705, P<0.01, n = 65; Fig. 5).

DISCUSSION

The activity budgets of the baboons in this study
differed markedly between the seasonal extremes of
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Fig. 5. Hourly breakdown of frequency of visits to the ostrich
farm in summer vs. winter.

summer and winter, a departure from the reduced or
absent seasonality of activity budgets found in other
food-enhanced troops [Altmann & Muruthi, 1988;
Bronikowski & Altmann, 1996; Eley et al., 1989].
The PR baboons spent significantly more time
feeding, socializing, and traveling during the long
summer days compared with the short winter days
(Fig. 1). This pattern is similar to the nearby wild
foraging De Hoop troops [Hill, 1999; Hill et al., 2003]
that also increase the time they spend feeding,
traveling, and socializing in the summer months.
However, contrary to the De Hoop troops, which
show a dramatic increase in resting time from winter
to summer, there was no significant difference in
resting time between the two seasons for the baboons
observed in this study. The two studies also differ
with regard to the magnitude of the increase in
feeding time during the summer months. The De
Hoop baboons only minimally increase their feeding
time in summer compared with winter [less than an
hour estimated from the figures in Hill et al., 2003],
whereas the baboons in this study spent, on an
average, 2.5hr longer feeding during summer com-
pared with winter. The seasonal differences in both
feeding time and resting time in the PR baboons
were not simply reflections of the difference in
daylight hours; rather, feeding time was dispropor-
tionately higher and resting time was disproportion-
ately lower in summer compared with winter.

The heightened seasonal differences in feeding
time found in this study may differ from those of Hill
[1999] and Hill et al. [2003] because at De Hoop,
rainfall is more evenly distributed throughout the
year, with more rainfall in early summer compared
with the Cape Peninsula (e.g., approximately 38 mm
in November and 24mm in December vs. 8 and
13 mm, respectively, in the Cape Peninsula). This
results in less clearly defined seasons at De Hoop and
hence less variation in time spent feeding between
summer and winter [Hill, 1999]. In addition, the PR
troop was able to include more high-return, human-
derived food items in their diet during the winter

months, which may explain their markedly reduced
feeding time during winter relative to summer.
Baboons in De Hoop do not have similar access to
anthropogenic food items during the winter months.

Seasonal differences in activity budgets are, in
part, a reflection of differences in food availability
across seasons, with increased foraging and/or
traveling time typically associated with periods of
lower food availability. This relationship is compli-
cated in southern latitudes, however, by differences
in daylight hours across seasons. The finding that
the PR troop spends more time feeding, and feeds
proportionally more, in summer would suggest that
the summer, not the winter, is the season of relative
food scarcity in the Cape Peninsula. This constraint
may be offset by the increased daylight hours during
this season, which may allow the baboons to increase
their time spent foraging without compromising
resting time (explaining the similar amount of
resting time across seasons).

The dietary trends that emerged from this
study, however, suggest that winter, not summer,
may be the season of food scarcity for this popula-
tion. In a metanalysis by Hill and Dunbar [2002],
fruits and seeds emerged as foods preferred by
baboons. The marked reduction of such foods (i.e.,
fynbos and alien seeds) in the diet of the PR baboons
during winter suggests a possible shift in diet due to
seasonal scarcity of preferred foods. Furthermore,
the PR troop increased their reliance on subterra-
nean food items in the winter season. These food
items are energetically costly to excavate and are
generally exploited when high-quality food is un-
available [Byrne et al., 1993; Hill & Dunbar, 2002;
Whiten et al., 1987], suggesting again that winter
may be the season of food scarcity.

Our findings are similar to those found by
Davidge [1978a,b] in other wild foraging Cape
Peninsula troops, which consumed the greatest
amounts of fynbos in summer and increased their
intake of grasses and annuals during winter, when
fynbos is less productive [Johnson, 1992]. Preliminary
qualitative analyses also suggest that in summer the
baboons increased the diversity of their diet within
the fynbos category, feeding selectively on fruits,
flowers, and seed cones. While components of fynbos
are reasonably rich in protein and energy, they
require considerable processing time and are spatially
dispersed. Increased day length in summer compared
with winter would therefore allow the baboons more
hours in which to forage and feed on diverse and
spatially dispersed food items. This finding is sup-
ported by research in Amboseli [Post, 1982] showing
that increased food availability leads to increased
selection for diversity and in De Hoop where Hill
[2006a] found that increased day lengths in the
summer months led to greater dietary flexibility.

Lower feeding times in winter compared with
summer may be largely explained by the significantly
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higher levels of ostrich pellet consumption by the PR
troop during the winter months. This finding is
consistent with studies of other semi-commensal
baboons and macaques showing that raiding of
anthropogenic food increases when natural food
quality or quantity is low [baboons: Forthman Quick,
1986; Naughton-Treves et al., 1998; macaques: Bell,
1984; Dittus, 1988; Pirta et al., 1997]. Ostrich pellets
may be categorized as a high-return food, as they are
commercially-prepared to provide a high-calorie,
nutrient-rich diet for ostriches and require minimal
ingestion and handling time. As with other provi-
sioned primates [Forthman Quick, 1986; Forthman
Quick & Demment, 1988], the inclusion of an
anthropogenic food source appears to have reduced
required feeding time and the baboons were thus
able to maintain a similar amount of time spent
resting (Fig. 1) compared with summer despite the
reduced daylight hours of winter.

The high-quality ostrich pellets comprised only a
small component of the PR baboons’ diet in the dry
summer months. A closer look at the frequency of
raiding the ostrich pens revealed that, despite visits to
the ostrich farm at all hours in both seasons, the
overall time spent at the farm was significantly higher
in the winter months with a clear morning peak
(Fig. 5). Ostrich pellets are available for only a brief
period each day, as the ostriches consume the food
when their feeding troughs are provisioned. The
farmer deliberately varied feeding times to reduce
the predictability and hence availability of this high-
quality food item to the baboons. In winter months the
troop would adopt a ““wait and see” approach within
the farm environs, whereas in summer the troop
would visit the farm but seldom wait if there was no
food available. This difference in approach to raiding
may be explained by the abundance of grasses and
flowering annuals in and around the farm during the
wet winter months, providing the troop with ample
fallback foods while they awaited a raiding opportu-
nity. By contrast, in summer, grasses and annuals
have senesced at the ostrich farm and with limited
fallback foods a strategy that involves waiting for a
high-return, temporally erratic food item may prove
too costly. Moreover, high ambient temperatures and
the absence of shade in and around the ostrich pens
may have precluded the use of a ‘“wait and see”
approach during the summer months due to high
thermoregulatory costs [Hill et al., 2006a,b]. These
costs, in conjunction with the benefits of feeding on
fynbos flowers, seeds, and fruits, may explain why the
troop spends significantly less time at the farm and
more time within the fynbos during the summer. This
overall pattern, in which the baboons reduce their
feeding time as they more easily meet their nutritional
needs (via consumption of high-quality ostrich pellets),
suggests that the PR troop uses a time minimizing
rather than an energy maximizing foraging strategy
[ef. Schoener, 1971].
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The baboons in this study fed on a broad and
variable set of foods, with percentage consumption
varying seasonally for only a few of the major food
items (e.g., fynbos, grasses, and annuals). These
results suggest that this troop, like many other
baboons, employs a ‘“hand off”’ [Alberts et al., 2005]
feeding strategy in which the baboons track and
exploit a wide variety of foods varying in nutrient
content, resulting in a highly variable diet across the
year. The baboons in this study appear to rely on
both “fallback” [Alberts et al., 2005; Altmann, 1998;
Foley, 1987; Wrangham et al., 1998] and ‘high-
return” [Alberts et al., 2005; Dunbar, 1983; Foley,
1987; Wrangham et al., 1998] foods when preferred
foods are scarce, successively exploiting both low and
high-quality foods as they become available. Similar
patterns have been reported for other baboon
populations across a diverse range of habitat types
[Cape Peninsula: Davidge, 1978a,b; Hall, 1962a;
Drakensberg: Byrne et al.,, 1993; Whiten et al.,
1991; De Hoop: Gaynor, 1994; Hill et al., 2003].
These results, in conjunction with those of van
Doorn [2009], which revealed marked seasonal shifts
in home range use, suggest that Peninsula baboons
are essentially dietary generalists [Alberts &
Altmann, 2006; Hill & Dunbar, 2002; Norton et al.,
1987], actively tracking a large number of different
food types.

In conclusion, our results demonstrate strong
seasonality in the activity budgets of the baboons in
this study. This finding contrasts with the weak
seasonality in activity budgets found for other
semi-commensal baboon populations [Altmann &
Muruthi, 1988], suggesting that the combination of
a Mediterranean climate and seasonal differences in
the use of high-return anthropogenic foods has
resulted in a unique pattern of seasonal variation
in Cape Peninsula baboon activity budgets. Short,
wet winter days are characterized by the reduced
availability of preferred natural food items (e.g.,
seeds and fruit) and an increase in the consumption
of both abundant but low-quality fallback foods (e.g.,
grasses) and higher quality subterranean food items
that are costly to excavate. The troop also responds
to this period of relative food scarcity by increasing
the amount of time they spend at the ostrich farm
waiting for raiding opportunities. The cost of waiting
for a temporally unpredictable high-return food
source appears to be offset by abundant fallback
foods (grasses and herbs) within the ostrich pens.
Long, dry summer days, by contrast, are character-
ized by the consumption of a greater diversity of food
items and a higher percentage of preferred dietary
items (e.g., seeds and fruit). Together with a
reduction in the consumption of both fallback foods
and subterranean food items, our data suggest that
summers in the Cape Peninsula are the periods
of higher food availability but that these food
items require more time to procure relative those
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consumed in winter and thus overall feeding time
was significantly higher. The abundant use of both
alien vegetation and high-return human-derived
foods highlights the dietary flexibility of chacma
baboons as a key element of their overall success at
surviving in rapidly transforming environments such
as the South African Cape Peninsula.
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