' Ilnternational

Scholars
Journals

International Journal of Horticulture and Floriculture ISSN 2756-3790 Vol. 13 (1), pp. 001-008, January, 2025.
Available online at www.internationalscholarsjournals.org © International Scholars Journals

Author(s) retain the copyright of this article

Full Length Research Paper

Comparative Dietary Habits of Baboon Groups in
Pine Plantations and Natural Habitats in Zimbabwe's
Eastern Highlands

C. A. T. Katsvanga®*, L. Jimu?, D. Zinner?, J. F. Mupangwa?

1Department of Environmental Science, Bindura University of Science Education, P. Bag 1020, Bindura, Zimbabwe.
2Department of Cognitive Ethology, German Primate Center (DPZ), Kellnerweg 4, Gottingen D37077, Germany.

3Faculty of Agriculture, Umutara Polytechnic, P. Bag 57 Nyagatare, Rwanda.

Bark stripping of pine trees by chacma baboons in plantations of the Eastern Highlands of Zimbabwe has been on the
rise leading to the assumption that bark constitutes baboon food. The study investigated diet variation among habituated
bark stripping and non-stripping, plantation and non-plantation ranging baboon groups primarily to determine the
noteworthy of pine bark in baboon diet. Food resources contributing >0.1% of the observations as well as pine bark were
noted by group and season. Feeding observations were done through hourly instantaneous scan sampling which lasted
for 5 min. During the scan, data on food items where possibly identified on species level, and part eaten were noted. To
determine feeding variation, one way analysis of variance was applied with feeding percentage observations as the
dependent variable and baboon groups, seasons, consumed species as well as plant parts as independent. The
percentages of feeding observations were compared across baboon groups, seasons, consumed species and plant parts
through the generalised linear model using SPSS version 15 (2006). Differences between means were tested using
Bonferroni post hoc tests with a 5% level of significance. Feeding observation percentages did not vary significantly (P
>0.05, F=1.02; df =2, N = 960) across groups and seasons (P > 0.05, F = 1.957; df = 2), food species and plant parts were
however, consumed at significantly (P < 0.05, F = 2896.85, df = 24) varying percentages. Bark consumption was lowest
with 0.03 + 0.16%. Pine bark is therefore not a preferred baboon food item. The establishment of plantations provided
high quality food in the form of seed for the baboons.

Key words: Baboon groups, bark consumption, consumed species, feeding observations, food items.

INTRODUCTION

Bark stripping of pine trees by various chacma baboons
(Papio ursinus) in plantations of the Eastern Highlands of
Zimbabwe has been on the increase leading to the
assumption that bark serves as baboon food. Baboons
(Papio spp.) are widely regarded as dietary generalists (De
Vore and Hall, 1965), consuming a wide range of food
items in varying proportions (Whiten et al., 1987). Terborgh
(1986) associated the increased dietary diversity with low
food resources within their habitats. Preferred foods, for
chacma baboons in particular, include fruits, flowers,
leaves, seeds, tubers and rhizomes as well as insects,
birds and reptiles (Byrne et
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al., 1993; Altmann, 1998). Chacma baboons are very
selective on the type of food species they consume and in
particular plant parts (Whiten et al., 1987). They often
choose a small component of a plant and forgo the
remainder or focus on a single species within a genus
(Norton et al., 1987; Altmann, 1998). As such, they are
able to feed selectively on the most nutritious parts of the
plants available in their habitat each time of the year (Byrne
et al., 1993).

Different habitats have characteristic plant species that
may attract baboons during various times of the year
(Henzi et al., 1997). Baboons thus occupy a broad range
of habitats while selectively utilising specific food species
within their home ranges (Henzi et al., 1992) and seasons
(Alberts et al., 2005). One consequence of this ecological
flexibility is that baboons are able to



opportunistically exploit human habitats such as forest
plantations and agricultural land (Hill,1997) thus
generating human-wildlife conflict.

Of late, plantation ranging chacma baboons have been
observed stripping bark from pine trees (Katsvanga et al.,
2006) presumably for consumption. Bark stripping inflicted
on the trees impairs growth, reduces the com-mercial
value of the timber and sometimes results in their mortality
(Gwenazi et al., 2007). The principal objective of this study
was to assess the variation in foraging and diet between
baboon groups which utilize plantations and which do not
and ascertain whether bark
is a significant component of baboon diet.

MATERIALS AND METHODS
Description of the study area

The study was conducted in Mutasa and Nyanga Districts in the
Eastern Highlands of Zimbabwe. The specific locations of the troops
were Mutsago for the non-plantation group and Nyanga Timbers’
Selbourne and Reenen estates for the pine bark stripping and non-
stripping groups, respectively (Figure 1). The Mutsago area is a
subsistence agricultural community with indigenous woodland
patches as well as the alien wattle (Acacia mearnsii) and blackwood
(Acacia melanoxylon) scrubs. The two alien species were once
grown on commercial basis at Dunsinane, Selbourne and Reenen
estates and later replaced with pines. However, because of their
invasive nature, they currently colonise indigenous vegetation sites.

The Eastern Highlands are characteristic of moist afromontane
forest. The natural vegetation is characterized by miombo woodlands
mainly Brachystegia spiciformis, Julbernardia globiflora, Cussonia
spp. and Ficus spp. with extensive patches of grasslands. However,
this natural vegetation has been fragmented by plantation
establishments.

The climate is subtropical to temperate, generally cool in summer
and cold in winter with frequent frosts. Rainfall is about 1 000
mm/annum and is normally received from late November to early
March. Rainfall distribution for the study period is shown in Figure 2.

Study groups

Habituated baboon groups monitored for close to a decade in the
Selbourne and Reenen pine plantations were identified as stripping
and non-stripping, respectively, depending on bark stripped pines
within their home ranges. The Mutsago group was identified as non-
plantation as its home range was within woodlands and village
settlements, outside plantations. The Mutsago group comprised of
13.8 £ 1.22 (SD) baboons whereas the plantation groups were as
large as 74.9 + 1.26 for the stripping group and 78.3 + 2.32 for the
non-stripping group.

Data collection

Data on foods, including pine bark, consumed by the three baboon
groups were collected to determine diet variability among the
groups. Special focus was made to determine the inclusion of bark
in baboon diet. Ethological observations were used as a means to
document food choices among the groups. The groups were
monitored from July, 2005 - June, 2006. Each group was located at
the sleeping site each morning and followed on foot for the rest of

the day until dawn by two observers three times every week. The
groups were followed from a close distance (50 - 100 m) so that
consumed foods could easily be identified, though, far enough not to
interfere with their movements. A pair of binoculars (Nikon Night
Working 12 x 40 Optics, Japan) was used to observe food items and
plant parts which the baboons ate. Observations were done through
hourly instantaneous scan sampling which lasted for 5 min (Altmann,
1974). During the scan, data on food items, where possible identified
on species level and part eaten were noted.

Bark consumption was in most cases difficult to capture through
hourly instantaneous scan sampling. Therefore, for every site where
the baboons would have passed through, fresh lesions on pine trees
as well as chewed bark and/or the outer bark strewn on the ground
were used as evidence of bark consumption. Every fresh lesion on a
tree was equated to bark consumption by an individual baboon.

Phases for data collection were divided into pre-rainy (August to
mid November), rainy (November to early March) and post-rainy
(March to June) seasons. This was done to assess food variability
among seasons.

Data analyses

To ascertain feeding variation, one way analysis of variance was
applied with feeding percentage observations as dependent the
variable and baboon groups, seasons, consumed species as well
as plant parts as independent. The percentages of feeding
observations were compared across baboon groups, seasons,
consumed species and plant parts through the Generalised Linear
Model using SPSS version 15 (2006) . The Univariate analysis of
variance function was applied within each independent variable.
Differences between means were tested using Bonferroni post hoc
tests with a 5% level of significance. The following model was used:

Yi= +A|+B|+C|+(AXB)|+(AXC)|+(BXC)|+e|

Where Yikm = the percentage of feeding observations = population
mean, A = baboon group, B = season, C = consumed plant or plant

part, ith percentage of feeding observations, e = random error.

Differences between means were tested using Bonferroni post hoc
tests at 5% level. Only those food items accounting for > 0.1% of the
scans, with the exception of bark, were considered for analysis.

RESULTS

Food types constituting > 0.1% of the scans were 23, 20
and 13 for the pre-rainy, rainy and post-rainy seasons,
respectively, out of a total of 25. Twenty one food types
were recorded for the non-stripping, 15 for the stripping
and 13 for the non-plantation groups, respectively. Feed-
ing observation percentages did not vary significantly (P
> 0.05, F= 1.02; df= 2, N= 960) across the three baboon
groups and seasons (P > 0.05, F= 1.957; df= 2). Food
species were however, consumed at significantly (P <
0.05, F = 2896.85, df= 24) varying percentages by the
three groups as shown in (Table 1).

The first five predominantly consumed food items
comprised of grass species (33.38 £ 0.12), wattle (28.19
+ 0.13), pine (8.55 + 0.12), Brachystegia (4.78 £ 0.12) and
insects (4.49 + 0.13). The least five utilised were
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Figure 1. Study site satellite image showing home range convex polygons of the study groups.

Flacourtia (0.037 + 0.12), reeds (0.083 + 0.13), yams
(0.178 £ 0.13), corms (0.092 £ 0.12) and peaches (0.050
+0.13).

The interaction between group and food items showed
significantly (P < 0.05) varying feeding observation
percentages. Plantation groups were characterised by
significantly higher percentages of wattle (37.95 £ 0.20 and
30.60 * 0.23 for the non-stripping and stripping groups
respectively while the non-plantation had 9.94 = 0.26%)
and Cussonia (3.51 + 0.18 for the non-stripping and 5.58 +
0.23 for the stripping groups whereas the stripping did not
utilise the species) origin food. The non-stripping group
also included a higher percentage of

grass (24.96 £ 0.19), aloe (5.29 £ 0.17) and Vernonia (5.90
+ 0.19) compared to the stripping with 3.44 + 0.23 (grass),
1.75 + 0.23 (aloe) and 1.97 + 0.21 (Vernonia) whilst the
non-plantation had less than 1% observations for the three
species. The stripping group was also typified by pine
(14.77 £ 0.20), insects (8.99 + 0.21) and mushrooms (3.40
+ 0.21). The non-stripping group however, had lower
observed percentages; 7.11 + 0.19 (pine), 1.09 + 0.19
(insects) and 0.13 = 0.21 (mush-rooms). The non-
plantation group had significantly higher feeding
observation percentages of Brachystegia (17.26

+ 0.25), grass (54.70 + 0.27) and maize (5.60 = 0.26).
Besides a higher percentage of grass (22.01 + 0.21)
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Figure 2. Rainfall received in the study area for the period July 2005 to June 2006.

0.21) observed for the stripping group, the plantation
groups exhibited less than 2% for the other food items.

The interaction between season and food items showed
significantly (P < 0.05) differing feeding observation
percentages. Wattle was invariably utilised throughout the
year whereas pine and grass were utilised during both the
pre-rainy and rainy seasons. Pine constituted 11.12 +
0.20% and 9.94 + 0.02% of the feeding observations for
the pre-rainy and rainy seasons respectively whereas
grass comprised 21.43 + 0.21 and 28.39 = 0.21%
respectively for the pre-rainy and rainy seasons.
Brachystegia and blackwood were exclusively utilised
during the pre-rainy season forming 11.82 £ 0.19 and 3.53
+ 0.19% of the feeding observations respectively. The
significant (P < 0.05) appearance of maize feeding
observations (4.65 + 0.23%) characterised the rainy
season whilst the post rainy season was characterised by
the predominance of grass and Cussonia at 23.38 + 0.27
and 9.93 + 0.26% respectively.

Feeding observations on grass and plant parts showed
significant differences (P < 0.05) in terms of preference as
shown in Table 2.

Besides grass which constituted 37.21 + 0.16% of the
feeding observations, consumed plant parts were seeds
with 41.88 + 0.17%, leaves; 9.74 = 0.16, plant stems
exhibiting 4.01 + 0.16. Fruits, subterranean plant parts and
maize cobs constituted 2.04 + 0.53, 2.19 + 0.17 and 2.30
+ 0.16% of the observations respectively. The lowest

feeding observations were noted on bark and resin with
0.03 £ 0.16 and 0.01 + 0.16% respectively.

Besides consistency in the feeding observations on
grass and seed throughout the year, interactions between
season and plant part showed significant (P < 0.05)
variable feeding observations. The pre-rainy and post-
rainy season feeding observations included a significant
amount of plant leaves. In addition, during the post-rainy
season, the baboons significantly (P < 0.05) included plant
stems in their diet. Bark consumption observations
appeared during the rainy and post- rainy seasons but was
not significantly (P > 0.05) varying across the year.

DISCUSSION

Food items exposed to baboon groups within the broader
eastern highlands of Zimbabwe environment were the
same during each season. Baboons inhabit pine
plantations primarily because of nutritious food availability.
According to Clymer (2006), baboons exploit more habitats
and resources than other wide specialized primate
species. DeVore and Hall (1965) noted that P. ursinus diet
was extremely variable and eclectic making baboons
adaptable and plastic in their foraging behaviour (Altmann,
1998, Alberts et al., 2005).

According to Reed and Bidner (2004), baboons adapt
their behavioural and foraging strategies by incorporating



Table 1. Feeding observation percentages by season and baboon group.

Food item Season
Pre-rainy Rainy Post-rainy

Non-stripping + SD Stripping £ SD  Non-plantation + SD  Non-stripping + SD Stripping £ SD  Non-plantation + SD  Non-stripping + SD Stripping + SD
Waittle (seed/leaves) 38.69 +1.96 37.06 £0.72 3.12+0.19 32.49+0.16 34.10+2.01 16.75+£0.13 42.67 +1.53 20.65 £ 0.44
Knotgrass 14.03 £1.40 - - 2443 +0.11 - - 36.43 +0.96 10.33+0.10
Aloe spp. 12.96 +3.11 - - 211+0.11 - 142 +0.13 0.79+0.11 5.25+0.24
Pinus spp. (seed) 9.49+0.94 23.88 + 0.63 - 11.10 £0.13 15.95+9.04 2.78+0.13 0.75 £ 0.06 4.49 +£0.18
Cussonia spp. 7.36 £1.10 - - 1.50 £ 0.06 - - 1.66 + 0.09 16.73 +0.40
Brachystegia spp. (seed) 3.74+£0.42 - 31.72 £ 2.67 - - 2.80+0.08 - -
Herbs 3.05+0.19 3.35+0.13 - 0.75+0.13 1.28+0.17 1.40+0.16 0.74 £ 0.09 -
Insects 2.46 £0.05 6.73+0.18 152 +0.15 0.80 £0.01 12.48 £ 0.30 4.18 +0.85 - 7.75+0.13
Ficus spp. 2.40+0.10 - - 1.30+0.01 - - - -
Other grass spp. 2.18 £0.09 9.90 +£0.32 52.20 + 1.65 3.38+0.19 24.58 + 0.57 57.20 +0.84 0.80 £ 0.08 31.56 +1.13
Vernonia spp. 0.81 +0.07 - 1.02+0.13 - - - -
Mushrooms 0.62 +0.03 2.70 £0.20 - 10.8 £0.08 3.22+0.08 - 6.27 £0.17 -
Blackwood (seed) 0.40+0.01 10.20+1.48 - - - - - -
Corms 0.40+0.01 - - 0.34+0.11 - - - -
Peaches 0.40 £ 0.01 - - - - - -
Potatoes 0.40 £ 0.01 - 1.50+0.16 0.30£0.08 - - - -
Gooseberry 0.19 £0.01 - - - - 0.80 +0.08 2.58+0.23
Maize - 2.08 £0.13 - 2.75+0.13 - 11.20£0.74 1.60 £ 0.08 -
Vangueria spp. - 0.00 +0.00 - 1.36 £ 0.09 1.38 £0.10 - 6.28 £0.11 -
Crickets - 3.32+£0.08 - 0.78£0.13 2.53+0.10 - 0.80 +0.08 -
Flacourtia spp. - 0.30+0.01 - - - -
Reeds - 0.66 +0.11 - - - - - -
Beans - - 3.18 +0.09 - - 2.80+0.08 - -
Uapaca kirkiana - - 4.44 +0.21 - - - - -
Yams - - 1.42 +0.16 - - - - -
Significance
Group NS (F = 0.114; df between groups, within group = 2. 957)
Season NS (F = 0.194; df between groups, within group = 2. 957)
Food item * (F = 42.946; df between groups, within groups = 24. 935)
Group x season NS (F = 1.129; df = 3)
Group x food item * (F =1014.983; df = 48)
Season x food item * (F = 168.864; df = 48)

Significantly different variables (P < 0.05) have F values shown in bold with*.



Table 2. Feeding observation percentages of grass and plant parts.

Grass/ plant part Season
Pre-rainy Rainy Post-rainy

Non-stripping + SD Stripping + SD Non-plantation + SD Non-stripping + SD Stripping + SD Non-plantation + SD Non-stripping + SD  Stripping + SD
Grass 18.08 + 0.26 1194 +0.11 53.08 £ 0.82 32.54 +2.62 3294 +0.24 60.08 + 3.74 40.14+1.61 48.85 +1.92
Fruit 3.24+0.44 - 4,93 +0.83 3.44 £0.35 1.24+0.19 - 0.83+0.14 2.66 £ 0.46
Leaves 10.44 £ 0.43 14.40 + 0.46 1.60+£0.82 2.80+0.16 1.22+£0.16 21.22 +1.66 21.18 +0.13 5.04 +£0.97
Subterranean 8.44+0.11 - 3.60+0.91 2.18+0.19 0.35+0.13 1.50+0.14 - 143+0.17
Seed 54.14 +1.22 70.40 +2.49 36.63+2.14 50.77 £ 2.68 62.92 +1.43 4.33+0.25 33.73+1.25 22.17+3.01
Stem 5.70 £ 0.46 0.86 +0.35 - 4.20+0.23 156 +0.11 - 1.64 £0.11 18.08 + 1.88
Bark - - - 0.07 £0.01 - 0.16 +0.23
Resin - 0.02+0.01 - 0.03+0.01 - - -
Cob - 2.36 +0.17 3.40+0.16 - 10.96 £ 1.38 1.70+£0.19
Significance
Group NS (F = 0.327; df between groups, within groups = 2. 351)
Season NS (F = 0.640; df between groups, within groups = 2. 351)
Plant part * (F = 134.440; df between groups, within groups = 8. 345)

Group x season
Group x plant part
Season x plant part

NS (F = 0.296; df = 3)
* (F = 1012.71; df = 16)
* (F = 715.92; df = 16)

Significantly different variables (P < 0.05) have F values shown in bold with*.

diverse food categories to meet nutritional Accordingly, baboons are considered profitable predominant for the non-plantation group.

demands. However, the plantation environment is
normally not species rich as non-commercial plants
are removed during weeding.

Wattle and pine seed were observed to constitute
a significant proportion of plantation ranging
baboon food mainly because of the high nutritional
value and abundance especially during the pre-
rainy and rainy seasons. The high consumption of
the seeds throughout the year is consistent with
Altmann and Altmann (1970) and Barton (1989).
Consumption of seed and grass by both the
plantation and non- plantation groups during the
rainy and pre-rainy seasons ensures that
carbohydrates and proteins are catered for. This
observation concurs with the fallback (grass) and
high-return (seeds) hypotheses (Alberts et al.,
2005) where both grass and seed have to be
consumed in relatively higher proportions.

feeders in terms of protein requirements and that
the protein fibre ratio is the primary factor deter-
mining their food composition (Whiten et al., 1990;
Wrangham et al., 1991 and Barton and Whiten,
1994) as well as micronutrients (Gaynor, 1994).
The more nutritious maize is consumed during the
rainy and post-rainy seasons when it is available.
This is in agreement with Byrne et al. (1993);
Whiten et al. (1991); Altmann (1998) and Alberts et
al. (2005) who reported that baboons feed with
great selectivity on particular plant species (Table
1) and parts (Table 2) basing on their particular
characteristics (Doran et al., 2002) as well as
availability (Alberts et al., 2005). In agreement with
Post (1982); Whiten et al. (1991); Byrne et al.
(1993) and Altmann (1998) the sparse availability
of seed producing species and other nutritious food
outside plantations made grass consumption

Seasonality in baboon food productivity has
been mentioned in a number of studies. Remis
(1997) reported P. ursinus to shift their diet when
preferred high quality foods were seasonally
scarce. In addition, Foley (1987) found that
baboons respond to dry-season food scarcities by
shifting to foods that are abundant but have low
profitability (low ratio of nutrient to harvesting time).
The post-rainy season is characterised by grass,
leaves and stems mostly for stomach filling.
However, in the absence of young leaves which
contain high levels of protein (Milton, 1979, 1981),
mature leaves rich in carbohydrates (Milton, 1984)
are consumed. Grass growing in wetlands, riverine
areas and water points is fresh and palatable
hence the higher percentage of feeding
observations during the pre-rainy and post-rainy
seasons which coincide with the dry period.



Although pine bark negligibly contributed to the total
baboon food consumption (0.07 - 0.16%) (Table 2), bark
consumption was comparatively high during the rainy
season compared to the post rainy season. Consumption
of bark and resin, in small quantities surprising occurred
during the rainy and post-rainy seasons when food items
were relatively in abundance in the environment thus
failing to justify food shortage prevalent during the pre-
rainy and late post-rainy seasons. The findings of this
study indicated that bark consumption cannot be a result
of the need for macro-nutrients contained in the inner bark
as proposed by Mclintyre (1972) because of the extremely
low observed feeding percentages recorded in this study
(Table 2). Furthermore, it is not clear whether the same
and few baboons strip different trees per day or several
baboons with different conditions strip the pine trees.
However, the low consumption rates indicate that pine
bark is not a preferred food item for baboons especially
considering the high population of pine trees within
plantations compared to other species.

Nonetheless, abundant food resources may provide
various nutritional components, but lacking other
nutritional constituents (Clymer, 2006) possibly obtained
from the pine bark. Therefore baboons in need of the
lacking elements may exploit pine bark to meet nutritional
(Clymer, 2006) or other needs. For example roots and
tubers are additional sources of starchy carbohydrates
(Reusch, 1999). Seeds are extremely high in protein and
fatty acids (Heller et al., 2002). Aloe (succulents) store
excess water in the roots leaves and shoots (Sajeva and
Constanzo, 1997) provide baboons with an excellent
source of water and additional nutrients.

Given the vast array of food resources that P. ursinus is
known to exploit and the large quantity of food resources
that may be available at any given time, it is likely that
some factor or combination of factors is driving the bark
stripping behaviour by individuals of the baboon groups
(Clymer, 20086).

ACKNOWLEDGEMENTS

This study was generously funded by the African Forest
Research network (AFORNET) Grant number 17/01/2005.
We also acknowledge assistance from the Timber
Producers Federation, The Wattle Company, Border
Timbers Ltd. and The Forest Company of Zimbabwe. The
contribution of the anonymous reviewers of this manuscript
is greatly appreciated.

REFERENCES

Alberts SC, Hillister-Smith JA, Mututua RS, Sayialel SN, Muruthi PM,
Warutere JK , Altmann J (2005). Seasonality and Long-term Change
in a Savanna Environment. Cambridge: Cambridge University Press.

Altmann J (1974). Observational study of behavior: Sampling Methods.
Behavior, 49: 227-267.

Altmann SA , Altmann J (1970). Baboon Ecology. Chicago: University of
Chicago Press.

Altmann SA (1998). Foraging for Survival. Chicago: University of Chicago
Press.

Barton RA , Whiten A (1994). Reducing complex diets to simple rules:
food selection by olive baboons. Behavioral Ecol. Sociobiol., 35: 283-
293.

Byrne RW, Whiten A, Henzi SP , McCulloch FM (1993). Nutritional
constraints on mountain baboons (Papio ursinus): implications for
baboon socioecology. Behavioral Ecol. Sociobiol., 33: 233-246.

Clymer CA (2006). Foraging responses to nutritional pressures in two
species of cercopithecines: Macaca mulatta and Papio ursinus. MSc
Thesis. Georgia State University.

DeVore |, Hall KRL (1965). Baboon ecology. In: Primate Behaviour: Field
Studies of Monkeys and Apes. New York: Holt, Rinehart and Winston.

Doran DM, McNeilage A, Greer D, Bocian C, Mehiman P, Shah N (2002).
Western lowland gorilla diet and resource availability: new evidence,
cross-site comparisons, and reflections on indirect sampling methods.
Am. J. Primatol., 58: 91-116.

Foley R (1987). Another Unique Species: Patterns in Human
Evolutionary Ecology. New York: John Wiley and Sons.

Gaynor D (1994). Foraging and Feeding Behaviour of Chacma Baboons
in a Woodland Habitat. Ph.D. thesis. University of Natal.

Gwenzi D, Katsvanga CAT, Ngorima GT, Mupangwa JF, Valintine S
(2007). Baboon ranging patterns and troop size relative to bark
stripping in the Chimanimani Pine Plantations of Zimbabwe. Acta
Zoologica Sinica, 53: 777-782.

Heller JA, Knott CD, Conklin-Brittain NL, Rudel LL, Wilson MD, Froehlich
JW (2002). Fatty acid profiles of orangutan (Pongo pygmaeus ) foods
as determined by gas-liquid chromatography: cambium, seeds and
fruit. Am. J. Primatol., 57: 44.

Henzi SP, Byrne RW , Whiten A (1992). Patterns of movements by
baboons in the Drakensberg Mountains: Primary responses to the
environment. Int. J. Primatol., 13:601-629.

Henzi SP, Lycett JE, Weingrill T, Bryne R, Whiten A (1997). The effect
of troop size on travel and foraging in mountain baboons. South Afr. J.
Sci., 93: 333-338.

Hill CM (1997). Crop raiding by wild vertebrates: the farmer’s perspective
in an agricultural community in Western Uganda. Int. J. Pest Manage.,
43(1):77-84.

Katsvanga CAT, Mudyiwa SM , Gwenzi D (2006). Bark stripping and
population dynamics of baboon troops after chemical control in pine
plantations of Zimbabwe. Afr. J. Ecol., 44: 413-416.

Mcintyre EB (1972). Bark-stripping. A natural phenomenon. Scottish
Forestry, 26: 43-50.

Milton K (1979). Factors influencing leaf choice by howler monkeys: A
test of some hypotheses of food selection by generalist herbivores.
Am. Naturalist, 114: 362-378.

Milton K (1981). Food choice and digestive strategies of two sympatric
primate species. Am. Naturalist, 117: 496-505.

Milton K (1984). The role of food-processing factors in primate food
choice. In: Adaptations for Foraging in Nonhuman Primates. Rodman,
P. and Cant, J (eds.). New York: Colombia University Press.

Norton GW, Rhine RJ, Wynn GW , Wynn RD (1987). Baboon diet a 5
year study of stability and variability in the plant feeding and habitat of
the yellow baboons (Papio cynocephalus) of Mikumi National Park,
Tanzania. Folia Primatologica, 48: 78-120.

Post DG (1982). Feeding behaviour (Papio cynocephalus) in the
Amboseli National Park, Kenya. Bark stripping of pine trees by various
chacma baboons in plantations of the Eastern Highlands of Zimbabwe
has been on the increase leading to the assumption that the bark
serves as baboon food. Int. J. Primatol., 3: 403-430.

Reed KE , Bidner LR (2004). Primate Communities: Past, present and
possible future. Yearb. Phys. Anthropol., 47: 2-39.

Remis MJ (1997). Ranging and grouping patterns of a western lowland
gorilla group at Bai Hokou, Central African Republic. Am. J. Primatol.,
43:111-133.

Reusch W (1999). Carbohydrates.<http://www.cem.msu.edu/~reusch/
virtualText/carbhyd.htm #carb1>

Sajeva M, Costanzo M (1997). The illustrated dictionary (The succulent



series). Portland: Timber Press.

Terborgh J (1986). Community aspects of frugivory in tropical forests. In:
Frugivores and Seed Dispersal. Estrada A , Fleming TH (eds.).
Dordrecht: Junk D. Publishers. pp: 371-384. Int. J. Primatol., 8:367-
388.

Whiten A, Byrne RW, Barton RA, Waterman PG , Henzi SP (1987).
Dietary and foraging strategies of baboons. Philosophical Transactions
of the Royal Society, London, Series B. Whiten A, Byrne RW,
Waterman PG, Henzi SP. Bark stripping of pine trees by various
chacma baboons in plantations of the Eastern Highlands of Zimbabwe
has been on the increase leading to the assumption that the bark
serves as baboon food. 334:187-197.

Whiten A, Byrne RW, Waterman PG, Henzi SP , McCullough FM (1987).
Specifying the rules underlying selective foraging in wild mountain
baboons, P. ursinus. In: Baboons: Behaviour and Ecology, Use and
Care. De Mello MT, Whiten A, Byrne RW (eds.). Brasilia: University of
Brasilia Press. pp: 5-22.

Wrangham RW, Conklin NL, Chapman CA , Hunt KD (1991). The
significance of fibrous foods for Kibale Forest chimpanzees.
Philosophical Transactions of the Royal Society, London, Series B,
334:171-178.



