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ABSTRACT: A good supply of insects in the diet of birds is vital for survival. Insects provide a high and easily
assimilated source of protein essential to avian species life process. Both insects and birds are useful bio-indicators of the
environment and therefore important systems for biodiversity conservation. This study was carried out at the Jos Wildlife
Park located within the Jos Plateau. The Park is characterized by savanna scrub, gallery forests with seasonal streams,
gentle hills and rocky outcrops and some exotic plants. Insectivorous passerines were trapped using mist nets to obtain faecal
droppings which were then preserved in 70% alcohol and taken to the laboratory for microscopic examination of insect
fragments. Line transect was used to survey insectivorous passerines and insects in different habitat types. Insect surveys
involved the use of sweep netting and pitfall trapping techniques along transects. A total of 151 bird species in 48 Families
were recorded whereas a total of 91 insect species were identified in 17 Orders and 87 Families during this study. In
addition, insects collected along the transect line pointed out that the Order Hymenoptera> Diptera> Coleoptera>
Orthoptera. The positive correlation between insects sampled from the faecal dropping of insectivorous passerines and
those collected from the habitat types in the study area perhaps suggest that the insect diet of the insectivorous passerines
is a reflection of the frequency of insect abundance and diversity in the study area. The study concludes that insectivorous
passerines had a direct correlation between habitat resource availability and utilization
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Considerable attention has been directed toward bird
population, sparked by concern over reported declines
of species on a global scale (Robbins et al. 1989;
Balmford et al. 2001; MacKenzie and Nichols, 2004).
Much of this attention is focussed on bird habitat-
relationships, more so with the increasing evidence
(Balmford et al. 2001) that areas of outstanding
conservation importance may coincide with areas of

MATERIALS AND METHODS

Study Area: This study was carried out at the Jos
Wildlife Park located within the Jos Plateau, Nigeria.
The Park is located to the south west of Jos, Plateau
State, Nigeria, at Latitude 09° 52" and Longitude 08°
53'and covers an area of 12 km?2. It is characterized by
savanna woodlands, gallery forests with seasonal
streams, gentle hills and rocky outcrops and some

dense human population settlement or impact. Studies
have shown that, for terrestrial communities, the
number and diversity of bird species are strongly
positively correlated with some vegetation variables
(MacArthur 1964; Recher 1985; Karr and Roth 1971).
Studies of avian habitat use have strongly influenced
both habitat management programmes and ecological
theory. Avian habitat selection is essentially related to
attributes of habitats that are selected for measurement
in field studies and therefore a wise selection of
variables is important (Rice et al. 1984). This study
therefore determined whether insectivorous passerine
diversity and abundance correlate those of their insect
prey across different habitat types of the Jos Wildlife
Park, a semi-degraded savanna woodland.

exotic plants. The Park is a protected area that
prohibits unauthorized activities such as farming,
grazing, bush burning, and collection of wood and
timber products, hunting, refuse dump and
indiscriminate entry by humans. There are also captive
animals and a safari area.

The vegetation is dominated by the presence of
Jacaranda mimosaefolia, Parkia clappertonia, Ficus
species, Dedonix rejia and Acacia species. Introduced
trees such as Pinus and Eucalyptus species are
common. Herbs and shrubs like Sida acuta, Bohemia
species and Emilia sonchiofolia are also present. The
forest has been identified as one of the relatively
undisturbed natural vegetation of the Jos Plateau
(Mannok, 2006). These characteristics of the Jos
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Wildlife Park predisposed its choice as a suitable site
for this study.

Bird census, trapping and handling: Line transects
(Bibby et al., 2000) were used to evaluate bird species
composition of the study area. Nine transects of 1000 m
length (3 in each habitat type) were placed in the reserve
randomly. Each transect was surveyed once in a month
for a period twelve months from March 2009 to
February 2010. During each visit, transects were
walked slowly, while listening, looking for and
recording birds. A Global Positioning (Satellite)
System (GPS; Garmin eTrex®, version 3.10) was used
to locate transect and plots for vegetation
measurements. Bird surveys were carried out in the
mornings, between 0630 hours and 1100 hours and in
the afternoons between 16:00 hours to 18:00 hours.
Three 9m and two 12m long mist nets were randomly
placed in the reserve to trap insectivorous passerines.
Mounted mist nets were intermittently checked for
possible catch after every 20 minutes. Mist netting was
carried out every other month for a period of five days
between the months of April 2009 and March 2010.

Collection and identification of faecal samples:
Captured individual birds were extracted from the mist-
net and identified and kept in a wooden box measuring
for 15 minutes; this created a dark interior suitable for
the discharge of faeces. Birds that did not pass out
faecal droppings within the stipulated time were
released. Red nail varnish was used to mark trapped
birds on the left claw of the hind toe in order to
distinguish between trapped and untrapped birds. First
and second retrap were marked with red and black nail
vanish respectively. Faecal samples collected from an
individual bird were preserved in 70% alcohol
(ethanol) and kept in labeled sample tubes for
examination in the laboratory. Each faecal sample was
decanted into a Petri-dish to aid identification of insect
fragments passed through the gut of the bird because
of their indigestibility. Large insect parts were viewed
with hand lens, while smaller insect fragments were
viewed with the aid of a binocular microscope. Every
section of the Petri-dish was searched carefully, and
specimens were identified to the taxonomic level of
Order. Number of large insect fragments per sample
was also recorded. Identification keys described by
Borror and White, (1970); Skaife, (1979); Castner,
(2000) and Shattuck, (2000).

Insect survey design: Insects were sampled between
January 2009 and February 2011. The same transects
used to census birds in the different habitat types were
also used to sample insects. This involved the use of
sweep netting and pitfall trapping techniques as
described by Kent and Coker, (1992) and Sutherland,

(1996). The identification keys of Borror and White
(1970); Skaife (1979); Castner (2000) and Shattuck
(2000) were used for insect identification.

RESULTS AND DISCUSSION

A comparison between insect Orders identified from
the faecal droppings of trapped insectivorous
passerines and insects sampled from the field using
sweep-net and pitfall traps showed that the Orders
Hymenoptera, Diptera, Coleoptera, Orthopthera,
Lepidoptera,  Odonata, Isoptera,  Hemiptera,
Mantodae, Homoptera and Trichoptera were all
represented in both insects sampled from faecal
droppings and those from the field, while Neuroptera,
Mecoptera, Thysanoptera, Dermaptera, Phasmatodae
and Blatteria were only represented from the field
collection (Figure 1). Undigested insect fragments or
insect prey remains from the faecal samples of
insectivorous passerines included complete heads,
mouth parts, thoracic segments, abdominal segments,
wings, raptorial, head capsule, legs, elytra, targal plate,
antenna, arista, eye, proboscis, scales and spine. The
microscopic examination of these insect parts
generated frequencies in this order: leg> elytra>
wing> mandible> head> abdomen> thorax> raptorial
as shown in Figure 2.

In terms of habitat use, there was a significant
difference in insectivorous passerines abundance in
the savanna, gallery forest and rocky outcrop (Krukal-
Wallis test: df=2, y?=17.40, P<0.001) as shown in
Figure 3. Higher abundance of insectivorous
passerines was recorded in the rocky outcrop and the
gallery forest than in the savanna habitat. On the other
hand, there was no significant difference in insect
abundance recorded between the savanna, gallery
forest and the rocky out crop (Kruskal-Wallis test: df
=2, %*=2.13, P=0.35).

There was a significantly higher diversity of
insectivororous passerines in the savanna and the
gallery forest than the rocky outcrop (One-way
ANOVA: F; 2=0.14, P<0.001), (Figure 4). A
Bornferroni test showed significant difference
between gallery and rocky outcrop (P=0.04) and
between savanna and rocky outcrop (P=0.03). On the
other hand, there was no significant difference
between insect diversity in the three habitat types
(One-way ANOVA: F, 3,=0.38, P=0.07), although
there were more insect species in the savanna and
gallery forest. Diversity of insectivorous passerines
and their insect prey collected from the three habitat
types, therefore, indicates higher diversity for both
birds and insects in the savanna and the gallery forest
but lower in the rocky out crop (Figure 4).
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Fig 1. Comparison of Insect Orders Collected from the Field and Faecal Samples
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Fig 2. Frequency of Fragments Identified in Faecal Sample of Insectivorous Passerines
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Fig 3. Mean Insectivorous Passerines and their Insect Prey Abundance in the three Habitat
types

There was no significant difference in the relationship between insects
and insectivorous passerine diversities (N=9, r=-0.278, P=0.47). Pearson
correlation between insectivorous passerine diversity and insect
diversity showed a positive relationship (Figure 5). There was however,
a significant difference in the relationship between insectivorous
passerine abundance and insect abundance (N=9, r=0.789, P=0.018).
Pearson correlation between insectivorous passerine and insect
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abundance showed a positive
relationship (Figure 6).
Understanding the factors that
regulate  species diversity and
abundance in a community is
fundamental  in  contemporary
ecology (Hurlbert, 2004). This is
why animals are studied in relation
to their habitats and other
environmental parameters (Hughes
et al., 2000). This study underscores
the fact that the Jos Wildlife Park is
rich in avifauna given that bird
species diversity value H is between
3.62 and 4.12 in this study. Note that
for biological communities, species
diversity value H does not exceed
5.0, thus suggesting high bird
species diversity in the study area
(Ezealor, 2002; Begon et al., 2003).
Species abundance and diversity are
useful parameters when assessing
bird communities; this is because
bird species abundance and
diversity are known to differ with
habitat type (Wiens, 1989; Hughes
et al, 2000). The positive
correlation observed in the Species
Diversity Index (H) of insectivorous
passerines and their insect prey from
the three habitat types studied are in
agreement with previous studies
(ard, et al., 2004; Philpott et al.,
2008). The significantly more
insectivorous passerines recorded in
the savanna and gallery forest
habitats compared with the rocky
outcrop is perhaps due to higher
abundance and  diversity  of
vegetation of these habitat types that
eventually translates into higher
insect prey abundance (Szaro and
Jakle, 1985, Philpott et al., 2008).
More vegetation cover with denser
tree species was observed in the
gallery and savanna habitat types
compared with the rocky outcrop
where a significant space was
covered by rocks and short
sparingly distributed trees (Pers.
Obs.). Philpott et al., (2008)
recorded high bird and ant richness
and abundance in habitats with
dense trees compared to those with
sparingly distributed trees.
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This study further demonstrates the
positive impact of tree species
abundance, richness, diversity and
height in the distribution of birds
and ants. Studies have shown that
animal species do not live in
isolation of plants communities
(Cody, 1983; Ralph, 2003; Hurlbert,
2004; Wijesinghe and Brooke, 2005;
Philpott et al., 2008). These authors
found out that tree richness, tree
density, canopy cover, tree heights,
canopy depth and under-storey
heights correlated positively with
birds and ants. The higher species
abundance and diversity in the
gallery and savanna habitats is
probably a consequence of the
greater complexity of vegetation
structure, which creates a greater
variety of niches for a wider range
of animal species (Wijesinghe and
Brooke, 2005). MacArthur and
MacArthur, (1961) has earlier
pointed out that more complex
vegetation support more animal
species. Report by Turshak et al.,
2010 however showed that there
was no significant variation in bird
species diversity and abundance
between the savanna, gallery forest
and the rocky outcrop. This, they
attributed to relatively small size
and vegetation homogeneity of the
study site, Amurum Forest Reserve
(300 ha) which may have allowed
bird species to move freely from one
habitat to the other without having
to travel long distances and
notwithstanding the variation in
macrohabitats. The Jos Wildlife
Park (12 km?) is relatively larger in
size compared to the Amurum
Forest ~ Reserve  hence  the
heterogeneity of the Park and its
bird fauna. Another possible
explanation for the significant
difference in insectivorous
passerines abundance and diversity
could be linked to the fact that
majority of insectivorous passerines
are territorial and may not have to
travel long distances, there-by
resulting in localized populations
within habitats.
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According to behavioral ecology and sociobiology,
bird species that fed on less than 50% fruit are most
likely to be insectivorous and thus territorial (Fretwell
and Lucas, 1969; Burton, 1998). Although there was no
statistical difference in insect abundance and diversity,
the general trend show that more insects were recorded
in the savanna and the gallery forest habitats compared
with rocky outcrop. Just as in the case of insectivorous
passerines stated earlier, the habitat may also be
sufficiently heterogeneous to show significant
difference, allowing greater number of birds and
insects to become localized within the habitat types.

Conclusion; The paper wish to conclude that insect
species abundance and diversity results in increase in
the abundance and diversity of insectivorous birds.
The commonest insect orders recorded both in faecal
droppings of insectivorous passerines and field
collection were coleoptera, hymenoptera, diptera and
orthoptera. These orders are perhaps the most
preferred diet of insectivorous passerines. We also
concluded that insectivorous passerines had a direct
correlation between habitat resource availability and
utilization. There was also a similar trend in the
general distribution of insects and bird species across
the habitat types.
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