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ABSTRACT
This research was conducted in Ngel Nyaki Forest reserve, a montane forest ecosystem located at the
western escapement of Mambilla Plateau, Taraba State, Nigeria. The area comprises core montane
forest and riparian forest fragments. The aim was to investigate the nature of the guilds of fruit-eating
animals (frugivores) found on three montane forest tree species, Polyscias fulva, Syzyguim guineensis
subsp. bamendae and Pouteria altissima. Observations were made during the fruiting season to
determine frugivore composition on each of the focal tree species. Observations were continued until
almost all fruit had been removed prior to selecting another focal tree of the same species. The
frugivore guilds were found to overlap in the three focal tree species although there was minimal
overlap between Pouteria altissima and the other two species. This may be explained by the fact that P.
altissima is present in the main forest, where the majority of the fruit consumers are found, and absent
from the fragments. Furthermore the large size of P. altissima fruit limited frugivores to those with
wide gapes. Both P. fulva and S. guineensis subsp. bamendae were found in both the main forest and
the fragments. In the fragments extraction, deforestation and bush burning have resulted in severe
tree species loss resulting in the predominance of pioneering species. One of the means of recovering
tree species diversity within these important forest fragments would be to protect the area from grazing
and burning, thereby creating refugia for frugivores to inhabit and from there disperse seed.
Key words: Frugivores, Fruit trees, Montane forest, Seed Dispersal

INTRODUCTION
Fleshy fruits have most likely evolved to ensure
seed dispersal by frugivores away from the parent
tree (McKey 1975, Howe and Estabrook 1977). In
this mutualism fruit provide frugivores (mainly
birds) with energy and nutrients from their fleshy
pulp (Howe and Smallwood 1982). However
while fruits comprise the major diets of many
frugivores, very few birds (Izhaki and Safriel
1988) and no mammals are obligate frugivores.
The reason for this is not obvious, but the nutrient
value of the fruit pulp of any single fruit species is
insufficient for a balanced diet (Izhaki and Safriel
1988). While some specialized frugivores are able
to feed on high quality fruits rich in fats and
proteins (Snow 1976) more commonly frugivores
are facultative (Izhaki and Safriel 1988; Snow

1981). While many birds depend on fruits for food
for at least part of the year (Howe, 1984) they have
evolved to survive on a mixed diet of less
nutritious fruit species supplemented by seeds
and/or insects. A similar scenario has evolved in
frugivorous animals (Snow 1981). This strategy
leads to efficient dispersal, with fruit being moved
away from the parent tree (Izhaki and Safriel
1988) at different distances and to different sites
(Jordano & Schupp, 2000).
Patterns of seed dispersal and frugivore mediated
seed shadows depend on a number of factors
including fruit choice by frugivores- a
consequence of nutrient value and resource
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availability ( Gautier-Hion et al., 1985), fruit
handling behavior (i.e. swallowing or spitting)
(Jordano & Schupp, 2000), gut retention time and
fruit size (Herrera 1984; Wheelwright - 1985). In
terms of fruit size, a significant positive
correlation between fruit size and gape width or
body mass of frugivores has been reported
(Wheelwright – 1985; Brewer 1997).
In tropical forests with a high proportion of fleshy
fruited trees (Howe 1984) , local extinction of
frugivores can have negative consequences on
seed dispersal, which in turn can have other
indirect effects on the forest community (Howe,
1976). The general consequence could be a
widening circle of extinctions, preceded by the
disappearance of one pivotal species (Howe,
1977; Bond 1994; Stoner et al., 2007).
It is within this context that this contribution
reports on a study to determine which frugivores
feed on fruits of Polyscias fulva, Syzyguim
guineensis subsp. bamendae and Pouteria
altissima. Description of the study area
Montane forest ecosystems in Nigeria are found
on the Jos Plateau and also on the expansive
sweeps of Cameroon Mountains between 14001830m above sea level (Chapman & Chapman,
2001). The research was conducted in and around
the 46 km2 Ngel Nyaki Forest Reserve (7°30'N,
11°30'E), located on the Mambilla Plateau in
Taraba State, Nigeria, at an elevation of
approximately 1550 m. This reserve contains 7.5
km2 of contiguous forest (from here on in this
paper referred to as the main forest) which is the
largest on the Plateau (Chapman and Chapman,

2001). Remnants of riparian forest (from here on
in this paper referred to as fragments ) line the
banks of streams which criss-cross the grasslands
close to the main forest edge The mean annual
rainfall of c. 1800 mm occurs mainly between mid
April and mid October (Nigerian Montane Forest
Project Rainfall data). Mean monthly maximum
and minimum temperature for the wet and dry
season are 26°C and 13°C, and 23°C and 16°C
respectively (Chapman and Chapman, 2001).
Ngel Nyaki is one of the most floristically diverse
montane forest stands in Nigeria ) and at least four
endangered tree species are common:
E n t a n d ro p h r a g m a a n g o l e n s e ,
Lovoa
trichilioides, Millettia conraui and Pouteria
altissima. Resident forest dwelling primates
include the Endangered Nigerian Chimpanzee
(Pan troglodytes vellerosus) (Beck and Chapman,
2008) the locally uncommon Mona monkey
(Cercopithecus mona) and the locally common
Putty nose monkey (C. nictitans) (Chapman et al.,
2004) which is considered to be the genetically
distinct, C. nictitans subspecies martini (J. F.
Oates pers. com). Other species (see above)
include Papio anubis and C. t tantalus). This
forest is an IUCN Important Bird Area and is likely
a centre of diversity for amphibian and reptilian
spp. (Blackburn, 2010).
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Figure 1: Map showing the study site
MATERIALS AND METHODS
Study specie
The study was conducted in the main forest of
Ngel Nyaki Forest Reserve. Three key tree species
were selected for this study based on their fruit size
(ranging from large to small- see below) and on
their being observed to attract frugivores during
the fruiting season.

Pouteria altissima (A. Chev.) Baehni
(Sapotaceae) is a large canopy tree associated
with montane to mid altitude forests across Africa
(Keay 1964). The ripe fruit is a brown drupe
measuring 24mm in diameter and 30mm in length
(Fig 2). At the Ngel Nyaki study site it was
confined to the interior of the main forest, and was
absent from the riparian fragments. P. altissima is
an IUCN Red Data List species.
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Figure 2: Seed of Pouteria altissima
Polyscias fulva (Hiern) Harms, (Araliaceae) is an
evergreen tree species associated with
Afromontane forest and forest margins,
particularly as a pioneer in clearings. It has a
straight trunk and large leaves up to 80cm long.
The ripe fruit is a two-seeded drupe, purple/black
in colour. It is 4mm in diameter and 5 mm in length
(Keay 1964). P. fulva occurred in both the main
forest of Ngel Nyaki forest reserve and in the
riparian fragments.

Syzyguim guineensis (Willd). subsp. bamendae F.
White (Myrtaceae) is a medium-sized evergreen
tree 10- 20 m high associated with
Nigerian/Cameroon montane and riparian forest
above approximately 1500m. The ripe fruit is a
purple drupe and measures 20mm in diameter and
30mm in length (Fig 3) (Keay 1964).Within the
study area it is found mostly on forest edge and in
the fragments.

Figure 3: Seed of Syzyguim guineensis subsp. Bamendae
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METHODS
Frugivore and Fruit-tree identification and
observation
When each species was fruiting, the observer
identified three focal individual trees of each
species as they were beginning to fruit, to observe
for frugivore behavior. Observations of frugivore
visitors were made between the hours of 06.0010.00 am GMT and 16.00-18.00 pm GMT. The
observer watched from a distance of about 20m
from the focal tree, under cover in order not to
scare the animals. They recorded all visits to the
tree by frugivores. This study continued from the
time of onset of fruiting until all the fruits had been
removed. Multiple visits by frugivores were
documented, although for the purpose of this
particular contribution only presence/absence
data was used in the analysis. Birds were identified
using Borrow & Demey (2004).
Characteristics of fruit of Pouteria altissima,
Polyscias fulva and Syzyguim guineensis subsp.
bamendae
At the time the fruits were being fed on by the
frugivores, the observer removed from each of the
study tree species a total of thirty fruits each from
different parts of tree canopy (low, middle, and
high). Using calipers, the observer measured the
diameter and length of each of the fruit to the
nearest millimeter to create average diameter and
length values.

illustrating the interaction among the three tree
species and their frugivores. The network is
assymetrical, and many more frugivore species
(22) were observed feeding on S. guineensis
subsp. bamendae and P. fulva (20) than on than on
P. altissima (9). Six species of frugivore,
including the monkey Chlorocebus tantalus
tantalus,the baboon Papio anubis, the squirrel
Funisciurus anerythrus and
the birds
Ceratogymna fistulator, Zosterops senegalensis
and Treron calvus were observed to feed on all the
three tree species. There was also overlap in
species feeding on both P.fulva and S. guineensis
subsp. bamendae. Nine bird species (Columba
sjostedti, Pycnonotus barbatus, Streptopelia
semitorquata, Streptopelia hypopymha, Lybius
bidentatus, Tauraco persa, Tauraco leucolophus,
Crinifer piscator and Hypergerus atriceps),
belonging to five families, fed on both tree
species. Two primate species (Pan troglodytes
vellerosus and Cercopithecus nicitans) were
observed feeding on both P. altissima and P. fulva.
Only one species of frugivore, Gymnobucco
calvus, was observed to feed on both P. altissima
and S. guineensis subsp. bamendae (Table 1,
Figure 4).

RESULTS
Guild of frugivores on Pouteria altissima,
Polyscias fulva and Syzyguim guineensis subsp
bamendae
Table1 lists the frugivores observed to be feeding
on the three tree species. A total of 28 different
frugivores belonging to 13 families were observed
and identified. Fig 4 is a network diagram
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Figure 4: Guild of Frugivores on Pouteria altissima, Polyscias fulva and Syzyguim guineensis subsp.
bamendae showing overlap.
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TABLE 1: Frugivores identified feeding on the fruits of three Afromontane forest species,
Pouteria altissima, Polyscias fulva and Syzyguim guineensis subsp. bamensdae.
FRUGIVORES

FRUIT-PRODUCING TREE SPECIES

COMMON NAME

FAMILY

SCIENTIFIC NAME

Pouteria
altissima

Polyscia
s fulva

Syzyguim
guineensis
subsp.
bamendae

Tantalus monkey

CERCOPITHECINAE

+

+

+

Nigerian/Cameroon
Chimpanzee
Olive Baboon

PONGIDAE

Chlorocebus tantalus
tantalus
Pan troglodytes

+

+

-

CERCOPITHECINAE

Papio Anubis

+

+

+

Putty-nosed monkey

CERCOPITHECINAE

Cercopithecus nicitans

+

+

-

Piping hornbill

BUCEROTIDAE

Ceratogymna fistulator

+

+

+

Sided-striped tree
squirrel
Naked-faced barbet

SCIURIDAE

Funisciurus anerythrus

+

+

+

CAPITONIDAE

Gymnobucco calvus

+

-

+

Yellow -white eye

ZOSTEROPIDAE

Zosterops senegalensis

+

+

+

African green pigeon

COLUMBIDAE

Treron calvus

+

+

+

Cameroon olive pigeon

COLUMBIDAE

Columba sjostedti

-

+

+

Common garden bulbul

PYCONOTIDAE

Pycnonotus barbatus

-

+

+

Red-eyed dove

COLUMBIDAE

Streptopelia semitorquata

-

+

+

Adamawa turtle dove

COLUMBIDAE

Streptopelia hypopymha

-

+

+

Double-toothed barbet

CAPITONIDAE

Lybius bidentatus

-

+

+

Green turaco

MUSOPHAGIDAE

Tauraco persa

-

+

+

White-crested turaco

MUSOPHAGIDAE

Tauraco leucolophus

-

+

+

Grey plaintain eater

MUSOPHAGIDAE

Crinifer piscator

-

+

+

Willow warbler

SYLVIIDAE

Hypergerus atriceps

-

+

+

Slender bill greenbul

PYCONOTIDAE

Andropadus gracilirostris

-

+

-

Yellow -rumped
tinkerbird
Yellow -spotted barbet

CAPITONIDAE

Pogoniulus bilineatus

-

+

-

CAPITONIDAE

Trachylaemus purpuratus

-

+

-

African thrush

TURDIDAE

Turdus pelios

-

-

+

Speckled-mousebird

COLIIDAE

Colius striatus

-

-

+

Simple leaf love

PYCONOTIDAE

Chlorocichla simplex

-

-

+

Baglafecht weaver

PLOCEIDAE

Ploceus baglafecht

-

-

+

Garden warbler

SYLVIIDAE

Sylvia borin

-

-

+

Bannerman weaver

PLOCEIDAE

Ploceus bannermani

-

-

+

Black-Necked Weaver

PLOCEIDAE

ploceus nigricollis

-

-

+

Source: Daily observation of frugivores at Ngel Nyaki Forest Reserve by Ihuma, Jerome
JOURNAL OF RESEARCH IN FORESTRY, WILDLIFE AND ENVIRONMENT. VOLUME 3 NO. 2 SEPTEMBER, 2011

8
Guild of Frugivores on three Fruit-Producing Tree Species (Polyscias fulva, Syzyguim guineensis subsp. bamensdae and Pouteria altissima)
in Ngel Nyaki Forest Reserve, a Montane Forest Ecosystem in Nigeria.

Fruit characteristics of Pouteria altissima, Polyscias fulva and Syzyguim guineensis subsp.
bamendae.
The characteristics of the fruits from the three selected tree species are presented in Table 3.
Table 3: Characteristics of tree fruit.
Fruit characteristics
Mean
Mean
Diameter
Length
Tree species
(mm)
in (mm)
Colour
Seed No
Type
Polyscias fulva
4
5
Purple/black
2 Drupe
Pouteria altissima
24
30
Brown
1 Drupe
Syzyguim guineinse
20
30
Purple
1 Drupe
Source: Measured fruit data at Ngel Nyaki Forest Reserve by Ihuma, Jerome.

DISCUSSION
In recent decades, studies of the interactions
between fruit and their vertebrate consumers have
generated a great deal of interest (Dowsett, 1988),
although dealing with a whole class of vertebrates,
such as birds, has been rare (Frost, 1980). Rather
investigation has been carried out into
assemblages of vertebrate fruit consumers on
fruit-producing plants or there has been
investigation into habits of a single bird or
mammal species (Philips, 1926, 1927, 1928; Frith,
1957; Snow, 1962; Gautier-Hion, 1971;
Alexandre, 1978). In contrast other work has
focused on assemblages of birds species, mainly
attracted to the fruits of particular trees (Land,
1963; Willis, 1966; Leck, 1969, 1981; Bronstein &
Hoffmann, 1987) or the behavour of
phylogenetically-related groups of consumers
(Snow & Snow 1971; Crome, 1975; Gautier-Hion,
1980; Beehler, 1983).

Moermond & Denslow, 1983). In this study, 28
frugivore species were found to feed on one or two
or all the three focal tree species as seed predators
or dispersers (Fig. 4).
The majority, although not all) of the frugivores
that fed on the fruits of P. altissima were large
relative to passerine birds, and had a large gape
width. This was predictable as the fruit of P.
altissima is generally large (24 mm in diameter
and 30 mm in length). Moreover the larger-gaped
frugivores, other than C. tantalus tantalus, were
never observed in the riverine forest
strips/fragments. These observations therefore go
a long way in explaining why P. altissima is not
found in the riverine forest strips/fragments. The
majority of the frugivore guild on P. altissima do
not cross over the grassland to the fragments but
are permanent residents of the main forest.
Dispersal of P. altissima is therefore limited to the
bulk of the main forest where the animals capable

Co-adapted features of fruits that influence choice
by frugivores include colour (e.g. Turcek, 1963;
Wheelwright & Janson, 1985), size (limited in
birds by gape width: Wheelwright, 1985a),
structure (e.g. Gautier-Hion et al., 1985; Pratt &
Stiles, 1985) and accessibility (Snow, 1971;

of dispersing these large seeds are found. This
result is consistent with the finding of Ihuma 2007
& Ihuma et al, 2011 who found that the main forest
was very diversified in terms tree species
compared to the surrounding forest fragments.
Frugivores with small gape width which were
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observed feeding on P. altissima included the birds

extinction would have a long term negative effects

G. calvus, Z.

that would probably perturb the ecosystem.

senegalensis and T. calvus.

However, these relatively small gaped species
were only observed to peck chunks of fleshy pulp
out of the fruit, and could not swallow fruit whole.
In contrast to P. altissima, large numbers of
frugivores from a wide range range of families
were found to feed on P. fulva. This was attributed
to the fruit's small size (4mm in diameter and 5mm
in length), making it available to all groups of
frugivores including mammals, passerines and
non-passerines birds. It therefore follows that in
Ngel Nyaki forest reserve, P. fulva will be found in

This work is the first contribution of its kind
towards understanding seed dispersal in a
Nigerian Montane forest. The results indicate that
dispersal is asymmetric, and that the interplay
between seed and frugivore size are important in
determining tree species distributions. In terms of
frugivore loss, the fragments in this study may
already reflect local tree extinctions as a result of
loss of large gaped frugivores. However, future
research is required to fully understand such
interactions.

the main forest and some in the important riverine
forest fragments. It is not limited to the main forest
but is also present within the fragments.
S. guineensis subsp. bamandae which has
relatively large fruit (4mm in diameter and 5mm in
length) was never the less widely consumed in
both the main forest and the forest fragments. As
with P. altissima small passerines such as S. borin
ate chunks of the fleshy pulp and didn't swallow
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subsp. bamendae serves as a major dietary

REFERENCES
Alexandre, D. Y. (1978). Le rôle disséminateur
des elephants en forêt de Tai, Côte-d'Ivoire.
Rev. Ecol. (Terre Vie), 32:47-72
Beck, J., and Chapman, H.M. (2008). A population
estimate of the endangered chimpanzee Pan
troglodytes vellerosus in a Nigerian
montane forest: implications for
conservation. Fauna and Flora
International 42(3) 448-451.
Beehler, B (1983). Frugivory and polygamy in
birds of paradise. Auk, 100: 1-12
Blackburn, D. C (2010) A new puddle frog
(Phrynobrachidae: Phrynobatraclius) from
the Mambilla Plateau in eastern Nigeria.
African Journal of Heretology 59:33-52
Borrow, N., and Demey R. (2004) Birds of
Western Africa. Christopher Helm, London.

component of a large number of frugivores and its
JOURNAL OF RESEARCH IN FORESTRY, WILDLIFE AND ENVIRONMENT. VOLUME 3 NO. 2 SEPTEMBER, 2011

10
Guild of Frugivores on three Fruit-Producing Tree Species (Polyscias fulva, Syzyguim guineensis subsp. bamensdae and Pouteria altissima)
in Ngel Nyaki Forest Reserve, a Montane Forest Ecosystem in Nigeria.

Bond, W.J (1994) Do mutualism matter?
Assessing the impact of pollination and
disperser disruption on plant extinction. Phil.
Trans. R. Soc. Lond B44, 83-90
Brewer, S.W., Rejmdnek, M., Johnstone, E.E. &
Caro, T.M. 1997. Top-down control in
tropical forests. Biotropica 29: 364-367.
Bronstein, J. L. & Hoffmann, K. (1987). Spatial
and temporal variation in frugivory at a
Neotropical fig, Ficus pertusa. Oikos,
49:261-268
Chapman, J.D. and Chapman H.M. (2001) Forests
of Taraba and Adamawa State, Nigeria.
An Ecological Account and Plant Species
Checklist. Univ. of Canterbury Christchurch
New Zealand.
Crome, F.H.J. (1975). The ecology of fruit pigeons
in tropical northern queensland. Aust. Wildl.
Res. 2: 155-185
Dowsett- Lemaire, F. (1988) Fruit Choice and
Seed Dissemination by Birds and Mammals
in the Evergreen Forests of Upland Malawi.
Evolutionary Ecology (terre et Vie), Vol 43:
251-285
Dowsett- Lemaire, F. (1989) Physiography and
Vegetation of the Highland Forests of Eastern
Nigeria. Tauraco Research Report 1.
Frith, H. J. (1957). Food habits of the Topknot
Pigeon. Emu, 57:341-345
Frost, P. G. H (1980). Fruits-Frugivore
interactions in a south African coastal dune
forest.ActaXVII Conger.Int .Orn.,2:11791184
Gautier-Hion, A (1971) L'écologie du Talapoin du
Gabon. Rev. Ecol. (Terre Vie) 25: 427-490
Gautier-Hion, A. (1980) Seasonal variation of diet
related to species and sex in a community of
cercopithecus monkeys. J anim. Ecol., 49:
237-269
Gautier-Hion A., Duplantier J.-M., Quris R., Feer
F., Sourd C., Decoux J.-P., Dubost G.,
Emmons L., Erard C., Hecketsweiler P.,
Moungazi A., Roussilhon C. and Thiollay J.M. (1985). Fruit characters as a basis of
choice and seed dispersal in a tropical forest
vertebrate community. Oecologia 65,
324–337.
HERRERA C. M. 1984. A study of avian
frugivores, bird-dispersed plants, and their
interaction in Mediterranean scrublands.
Ecol. Monogr. 54: 1-23.
Howe, H.F (1976) Ecology of seed-dispersal and

waste of a neotropical seed-dispersal
System. In implications for seed dispersal by
Animals for Tropical Reserve Management.
Evo Ecol. 84:261-281
Howe, H.F. (1977) Bird activity and Seed
dispersal of a tropical wet forest tree.
Ecology 58, 539 – 50.
Howe, H.F. (1984) Implication of seed Dispersal
by Animals for tropical reserve
Management. Ecology, 6: 262 – 279.
Howe, H.F. (1986) In Seed dispersal by fruit –
eating birds and mammals. In: Murray. DR
(ed) Seed Dispersal.
Academic press,
Sydney, Australia, PP. 123 – 190. Handbook
of ecotoxicology Lewis publishers, Boca
raton, Florida.
HOWE, H. F. AND G. F. ESTABROOK. 1977. On
intraspecific competition for avian dispersers
in tropical trees. Am. Nat. 111:817-832.
Howe, H. F and J. Smallwood (1982). Ecology of
seed dispersal. Annual Rev.Ecol. and
systematic 13:201-228
Ihuma, J.O. (2007). The Influence of Frugivore
Community on Forest Fragment
Regeneration in Ngel Nyaki Forest Reserve,
Taraba State, Nigeria. Unpublished Thesis
submitted to the Department Forestry and
Wildlife Conservation, Federal University of
Technology Yola, Adamawa State, Nigeria.
Ihuma, J.O., Chima, U. D and Chapman H.M (
2011) Tree Species Diversity in a Nigerian
Montane Forest Ecosystem and Adjacent
Fragmented Forests .Asia Research
Publishing Network Journal of Agricultural
and Biological Science, Vol. 6 (2) 17-22
Izhaki I and Safriel U N (1988) Why Are There So
Few Exclusively Frugivorous Birds?
Experiments on Fruit Digestibility. Oikos
54: 23-32.
Jordano, P., and Schupp, E.W. (2000)
Determinants of seed disperser effectiveness:
the quantity component and patterns of seed
rain for prunus mahaleb.
Ecological
monographs 70.
Keay, R. W. J., Onochie, C. F. A.,Standfield, D. P
(1964). Nigeria
Trees Vols. 1 & 2.
Department of Forestry Research, Ibadan.
Land, H. C. (1963). A tropical feeding tree. Wils.
Bull., 75: 199-200
Leck, C. F. (1963). Observations of birds
exploiting a Central American fruit tree. Wils.
Bull., 81: 263-269

JOURNAL OF RESEARCH IN FORESTRY, WILDLIFE AND ENVIRONMENT. VOLUME 3 NO. 2 SEPTEMBER, 2011

11

Leck, C. F. (1971). Overlap in the diet of some
neo-tropical birds. Living bird 10:89-106
McKey, D. 1975. The ecology of coevolved seed
dispersal systems. - In: Gilbert, L. E. and
Raven, P. H. (eds), Coevolution of animals
and plants. Univ. of Texas Press, Austin,
TX, pp. 159-19
Moermond, T. C and J. S Denslow (1983). Fruit
Chioce in neotropical birds: effects of fruit
types and accessibility on selectivity.
Journal of animal Ecology. Ecol.52:407420
Phillips J.F.V.(1926). Wild pig (Potamochoerus
choeropotamus) at the Knysna: notes by a
Naturalist S .Afr .J Sci., 23: 655-660.
Phillips J.F.V.(1927). The role of the Bushdove
Columba arquatrix T. & K., in fruit-dispersal
in the Knysna forests: S .Afr .J Sci., 24: 435440.
Phillips, J.F.V(1928). Turacus corythaix corythaix
Wagl (Loerie) in the Knysna Forests S .Afr .J
Sci., 25: 295-299.
Pratt, T. K and Stiles E.W (1983) How long fruiteating birds stay in the plants where they feed:
Implications for seed dispersal. Am. Nat 22:
797-805
Snow, D. W (1962). The Natural History of the
Oilbird, Steatornis caripensis, in Trinidad,
W. I Part 2. Population, breeding ecology and
food. Zoologica, 47:199-221
Snow, D.W. (1971) Evolutionary aspects of fruit
–eating by birds Ibis 113- 194, 197-202.
Snow, D.W (1976) The web of Adaptation
quadrangle, New York.

Snow, D.W (1981) Tropical frugivorous birds and
their food plants:
a world
survey.
Biotropica 13, 1 – 14.
Snow, B.K. & Snow, D. W. (1971). The feeding
ecology of tanager and honeycreepers in
Trinidad. Auk, 88: 291-322
Stoner K.E., Riba-Hernández P., Vulinec K. and
Lambert J.E. (2007). The role of mammals in
creating and modifying seed shadows in
tropical forests and some possible
consequences of their elimination.
Biotropica 39, 316–327. [A comprehensive
review of the role of mammals in seed
dispersal in tropical forests].
Stoner, K. E., P. Riba-Hernández, K. Vulinec, AND
J. E. Lambert. 2007. The role of mammals in
tropical forest regeneration and some
possible consequences of their elimination:
An overview. Biotropica 39: 316–327.
Turcek, F. J. 1963: Colour preferences in fruit and
seed birds. Proceeding of the international
Ornithological Congress XIII: 285-292
Wheelwright, N. T. 1985. Fruit size, gape width,
and the diets of fruit-eating birds. Ecology
66: 808-818.
Wheelwright, N. T and C. H. Janson. (1985)
Colors of fruit displays of bird-dispersed
plants in two tropical forests. Am. Nat
126:777-799
Willis, E. O. (1966). Competitive exclusion and
birds at fruiting trees in western Columbia.
Auk, 83:479-480.

JOURNAL OF RESEARCH IN FORESTRY, WILDLIFE AND ENVIRONMENT. VOLUME 3 NO. 2 SEPTEMBER, 2011

