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ABSTRACT: Raptors occupy the highest niches in a food web and little is known

Article History about their population and ecology in agroecological landscapes. This research was

Received: 20.10.2022 aimed at assessing the seasonal dynamics of raptors, their diversity and population
Accepted: 10.11.2022 distribution in agroecological landscapes to establish a live data observatory which
Published: 23.11.2022 can serve as a baseline for conservation of these species. Line transect method was

used to investigate the occurrence, diversity, and habitat use of raptors in Kono
Journal Homepage farms comprising monofarms and mixed farms. Kono is a village situated on the

https://www.iiarpub.org  coast in the eastern flank of Khana Local Government Area, about 45 miles

(72.4 km?) from Port Harcourt. Nine raptor species belonging to the family
Accipitridae were found to be inhabiting the agroecological space; Kaupifalco
monogrammicus (lizard buzzard) had the highest abundance while Haliaeetus
vocifer (African fish eagle) was the least abundant. One Intra-African migrant
(Milvus migrans parasitus-Yellow-billed kite), one Palearctic visitor (Milvus
migrans -Black kite) and one critically endangered species (Necrosyrtes monachus
-Hooded wvulture) were recorded. The results show there were variations in the
abundance of the species between the wet and dry seasons. The species diversity
for both seasons varied amongst the two types of farms with Shannon (H) index
and evenness having higher values of 2.312 and 1.31 for mixed farms(dry) and
1.96, 0.79 as the least values in the monofarms. The mixed farms supported the
highest species abundance; Necrosyrtes monachus (Hooded vulture) recorded the
highest abundance in the mixed farms for each season while Kaupifalco
monogrammicus (Lizard buzzard) recorded the highest abundance in the
monofarms for each season. Haliaeetus vocifer (African Fish Eagle) and Yellow-
billed kite Milvus migrans parasitus were the least occurring species in the
monofarms during the dry season. Macheiramphus alcinus (Bat hawk) and
Polyboroides typus (African Harrier-Hawk) were the least recorded species in the
mixed farms for both seasons. This study serves both to highlight the importance
of agroecological landscapes as a home for raptors and to emphasize the
importance of conservation programmes to create awareness for these umbrella
species.

Keywords: Seasonal dynamics, raptors, agroecological, landscape, niches

Copyright © 2022 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution
4.0 International License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-

commercial use provided the original author and source are credited.


mailto:grace.alawa1@ust.edu.ng
https://en.wikipedia.org/wiki/Khana,_Nigeria
https://en.wikipedia.org/wiki/Port_Harcourt

Alawa, G., Akani, G.C., Ebere, N., Bobmanuel, K.N.O. and Onwuteaka, J.N.

Birds of prey, raptors, include species of bird
that primarily hunt and feed on vertebrates
that are large relative to the hunter. They have
keen eyesight for detecting food at a distance
or during flight, strong feet equipped with
talons for grasping or Kkilling prey, and
powerful, curved beaks for tearing flesh. In
addition to hunting live prey, most also eat
carrion, at least occasionally, while vultures
and condors eat carrion as their main food
source (Bashir et al., 2021). Because of their
role as apex predators in food webs, birds of
prey are particularly vulnerable to
environmental changes. Many raptor
populations have experienced steep declines
and are now endangered (Newton, 2010g;
Birdlife, 2022).

Bashir et al., 2021, reported anthropogenic
environmental impacts as having serious
impact on raptor species. Human activities
are responsible for the catastrophic decline
and extinction of thousands of animal and
plant species throughout the world, and this
loss is occurring at unprecedented rates
(Ripple, 2014; Dirzo, 2014; Ceballos et al.,
2020; Pimm, 2014). Human activities change
habitat structures, mainly by modifying
previously natural landscapes (Xu et al.,
2018). In recent decades, the expansion of
logging in forests and the widespread
introduction of intensive farming have
brought about major habitat changes in the
vicinity of human settlements, where
traditional mosaic-like landscapes have been
replaced by crop monocultures (Grant, 2007;
Beuchley, 2019; McClure, 2018). Such
habitat transformation results in the loss of
biodiversity, including that of breeding bird
communities (Devictor et al., 2007; Aronson
et al., 2014; Seress and Liker, 2015; Morelli
etal., 2016).

The main causes of raptor mortality are
poaching, poisoning, collisions with electric
power facilities and wind turbines (Guil et
al., 2015; Maciorowski et al., 2019a), as well

as natural factors connected with weather
conditions and the hardships of migration
(Berthold, 2001; Newton, 2010b). Population
declines are also related to the loss of suitable
wintering and breeding grounds (Moreau,
2009; Maciorowski et al., 2019b).

Prey diversity and habitat heterogeneity
among other factors play an important role in
the distribution, status, and diversity of
raptors in an ecosystem (Grande et al., 2018).
Their declining numbers and economic
relationships warrant additional interest, and
studies of total raptor populations are needed
as a means by which we may elucidate their
responses to changing pressures and
environmental conditions (Zilio et al., 2013).
The global loss of raptors is worrying, not
just because of their charisma and flagship
role (Sergio et al., 2008), but also because
reduced abundance of raptors can have
cascading effects on ecosystem functioning
through changes in the numbers and behavior
of their prey (Sekercioglu, 2006). Raptor
decline may also lead to loss of ecosystem
services (Grzegorz, 2018).

Birds usually select foraging habitats based
on the availability of their main prey items
and understanding habitat preferences
provides critical information for species
conservation (Okosodo et al., 2016). Birds
depend on various landscapes for foraging,
nesting, roosting as well as breeding. Nigeria
is divided into six (6) major vegetation zones;
information on birds developed over the
years has lacked inclusion of the mangrove
and  fresh  water swamp  forest.
Agroecosystems vary across the different
vegetation zones in the country and as such
the birds associated with the different
landscapes also vary. There is a dearth of
information on birds of the agroecosystems
in this part of Nigeria (Niger delta region)
that has a combination of land and water.
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This study therefore aimed at assessing the
seasonal dynamics of raptors, their diversity
and population distribution in agroecological
landscapes to establish a live data
observatory which can serve as a baseline for
conservation of these species and help build
the local expertise needed to monitor them.

This study was carried out in Nwikpeba,
Kono, located between 04.34°-04.35°N and
007.29°-007.30°E; an Ogoni community
situated in Khana Local Government Area in
Rivers State, Nigeria. Ogoni is a region
covering some 1,000 km? in the South-east of
the Niger Delta basin. It has a population of
close to 832,000, according to the 2006
National Census, consisting mainly of the
Ogoni people. The Ogonis are a distinct
people who have lived in the Niger Delta for
hundreds of years. They live in close-knit
rural  communities; they are also
predominantly farmers and fishermen
(UNEP, 2011; National Bureau of Statistics,
2006; Saro-Wiwa, 1995; UNPO, 2009; and
World Bank, 2010)

Kono is a village situated on the coast in the
eastern flank of Khana Local Government
Area, about 45 miles (72.4 km?) from Port
Harcourt. Commonly cultivated crops
include Cassava Manihot esculenta, yam
Dioscorea sp, Maize Zea mays, Cucumber
Cucumis sativus, fluted pumpkin Telfairia
occidentalis, okra Abelmoschus esculentus,
pepper Capsicum sp, groundnut Arachis
hypogaea, garden egg Solannum melongenia
and melon Cucumeropsis mannii. Among the
homestead trees and crops in the area are;
African bush mango Irvingia gabonensis,
African oil palm Elaies guineensis, banana
Musa sapientum, plantain Musa paradisiaca,

coconut Cocos nucifera, mango Mangifera
indica, orange Citrus sinensis, pineapple
Ananas comosus, soursop Annona muricata,
white star apple Chrysophyllum albidum and
native pear Dacryodes edulis, most of which
attract birds. By low tide, carnivorous and sea
birds go to pick food on the intertidal zone of
the Kono waterside. Among the food hunted
are; polychaete worms, molluscs, crabs,
prawn/shrimps, dead fish amongst others.
Mixed cropping is the general farming
practice in this area where some fields have
trees and/or hedgerows. Other fields are open
without trees or hedgerows. The entire area
covered was approximately 100 km?2.

Line Transect method was used for the bird
survey. This method proved most efficient in
terms of data collection per unit effort
(YYallop et al., 2003). The line transect census
involves an observer moving slowly along
the routes and recording all birds detected on
either side of the route. A field survey was
carried out in twelve selected farmlands;
monofarms and mixed farms at Kono, Rivers
State from October, 2020 to July, 2021. The
existing routes in the area was used as
transect lines with lengths ranging from 1km
to 1.5km. At each site, transects were placed
at least 200m apart. The observations were
conducted by long watches along the transect
line (about 15minutes), the binoculars
(Eyeskey10x42) and telescope (T&J 16X52)
were used to scan the surroundings for any
raptors seen flying or perched. The number of
the raptors seen flying around and perching
were identified using the West African field
guide (Borrow and Demey, 2014). Efforts
were made to avoid double counts of birds
observed by noting the direction in which the
last counted individual disappeared from
sight and the flock size. Counts were made
during the wet and dry seasons in the
different farms. The coordinates of each
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observation point were recorded. Surveys the raptors make use of thermals to soar.
were carried out in the morning around 8am Garmin 760CSx Global Positioning System
to 11am when the temperature was relatively (GPS) was used to collect coordinates of the
cool and bird’s activities are high (Bibby et sampled locations.

al., 2000) and between 12noon to 2pm; when
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Calculation of Relative Abundance
Species Relative Abundance =

Species abundance X 100

Total abundace ................... (1)

Calculation of Shannon Weiner index (H')
(Shannon and Weaver, 1949)

H=="3piln®i) ...cc..c.covveviiiin. (i1)
Pi= Number of individuals of ith species

Total abundance of species
In=natural log

Calculation of Simpson Index (1-D)

D=1-Yn(n-1)

N(N-1)
D = Dominance index
N = total number of entities in the dataset

Evenness Index (E) refers to how close in
numbers each species is in an environment. It
describes the level of uniformity in the
population sizes of different species in a
biotic community is and calculated as:

= Evenness index
H'=  Shannon Weiner index

Hmax = the highest value of Shannon
Weiner index

During this study, nine raptor species
belonging to the family Accipitridae were
observed in the monofarms and mixed farms.

Kaupifalco monogrammicus (Lizard
buzzard) was the most abundant species
followed by Necrosyrtes monachus (Hooded
vulture) while Haliaeetus vocifer (African
Fish Eagle) was the least species recorded.
One Intra-African migrant (Milvus migrans
parasitus-Yellow-billed kite), one Palearctic
visitor (Milvus migrans -Black kite) and one
critically endangered species (Necrosyrtes
monachus -Hooded vulture) were recorded
(Table 1). Necrosyrtes monachus (Hooded
vulture) recorded the highest abundance in
the mixed farms for each season while
Kaupifalco monogrammicus (Lizard
buzzard) recorded the highest abundance in
the monofarms for each season, too.
Haliaeetus vocifer (African Fish Eagle) and
Black kite Milvus migrans were the least
occurring species in the monofarms during
the wet season; Haliaeetus vocifer (African
Fish Eagle) and Yellow-billed kite Milvus
migrans parasitus were the least occurring
species in the monofarms during the dry
season. Macheiramphus alcinus (Bat hawk)
and Polyboroides typus (African Harrier-
Hawk) were the least recorded species in the
mixed farms for both seasons (Table 2).

Figure 1 shows the species abundance in the
different farms while Figures 2 and 3 show
the relative abundance of the species in the
different farms for the wet and dry season
respectively. Table 3 shows a comparison of
the diversity indices of the different farms
during the two (2) seasons. The highest
species abundance was observed in the mixed
farms during the dry season with an
abundance of 652 especially in areas with
closed cover trees as these trees provided a
good site for nesting and roosting. The
species diversity for both seasons varied
amongst the two types of farms with Shannon
(H) index and evenness having higher values
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of 2.312 and 1.31 for mixed farms(dry) and

1.96, 0.79 as the

monofarms.

least values

in the

Table 1: Raptor Species recorded in Kono farms along with their migratory, conservation
status and frequency of occurrence

S/No  Family English Name Scientific Name Migratory Conservation  Freq
status status
1 Accipitridae ~ Bat Hawk Macheiramphus alcinus ~ Resident LC 55
2 Accipitridae  Black-shouldered Elanus caeruleus Resident LC 79
Kite
3 Accipitridae  Black Kite Milvus migrans Palearctic LC 68
visitor
4 Accipitridae  Yellow-billed Milvus migrans parasitus Intra-African LC 75
Kite migrant
5 Accipitridae ~ Palmnut Vulture  Gypohierax angolensis Resident LC 79
6 Accipitridae Hooded Vulture  Necrosyrtes monachus Resident CR 121
7 Accipitridae  African Harrier-  Polyboroides typus Resident LC 59
Hawk
8 Accipitridae  Lizzard Buzzard  Kaupifalco Resident LC 128
monogrammicus
9 Accipitridae  African Fish Haliaeetus vocifer Resident LC 5
Eagle

Key: Freg- frequency, LC- least concern, CR- critically endangered

Table 2: Frequency of occurrence of raptors in each farm type for each season

Species

Bat Hawk
African goshawk
Black Kite
Yellow-billed

Kite

Palmnut Vulture
Hooded Vulture
African Harrier-

Hawk

Lizzard Buzzard
African Fish

Eagle

Monofarm Mixed farm
Dry season Wet season Dry season Wet season

12 14 19 10
10 12 34 23
21 2 29 16
8 7 37 23
24 16 24 15
30 22 41 28
16 19 21 13
39 27 38 24
3 1 1 0
163 120 254 162
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Fig 4: Relative abundance of species in the farm types (Dry season)

Table 3: Comparison of Species Richness and diversity of raptors recorded during dry and

wet seasons in the different farm types.

Parameters Shannon(H) Evenness Richness Abundance
Monofarm (Wet) 1.96 0.79 1.75 120

Mixed farm 2.11 0.93 1.53 162

(Wet)

Monofarm (Dry) 2.01 0.83 1.7 163

Mixed farm 2.31 1.31 1.8 254

(Dry)
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The results presented in Table 1 above
showed the outcome of transect survey of
birds of prey species population distribution
in Kono farms from October 2020 — July,
2021. Transect line survey method detected a
total of 699 individual birds of prey that
belong to nine (9) species of one (1) family
during this study indicating that Kono farms
area is an important breeding, roosting, and
feeding habitat for several raptors.

This result is in conformity with the findings
of Okosodo et al., (2016) who reported
Accipitridae as the richest family in his
studies conducted at South Western Nigeria.
It is also in agreement with Kabir (2013) who
conducted his research in Bangladash and
reported Accpitradae as the richest family.

The findings of this study agreed with several
other studies; Lameed (2011), Ringim et al.,
(2017) and Odewumi et al., (2020). Lameed
(2011) recorded nine (9) birds of prey species
in his research on Species diversity and
abundance of wild birds in Dagona-
Waterfowl Sanctuary. Ringim et al., (2018)
also recorded 8 birds of prey species in his
studies on species diversity of migrant birds
between protected and unprotected areas of
the Hadejia-Nguru wetlands. Odewumi et al.,
(2020) identified 11 birds of prey species in
similar research in Akure metropolis, Ondo
State. Wickramasinghe et al., (2021)
recorded 9 birds of prey species of 2 families
(Accipitridae and Falconidae) in Bolgoda
Lake, Sri Lanka in his study on spatial
ecology of raptors in an urban wetland; Zilio
et al.,, (2013) recorded a total of 1,890
individuals’ birds of prey of 18 species in
Southern Brazil; Onoja et al., (2014)
recorded 886 individuals of 37 species in
Yankari game reserve with the grasshopper
buzzard, dark chanting goshawk, African fish

eagle, grey kestrel, lizard buzzard and black
kite as the commonest species. Similarly,
Okosodo et al. (2016) recorded 39 birds of
prey species and owls belonging to 3 families
in South western Nigeria with black kite as
the commonest species while hooded vulture
and tawny eagle had the lowest number of
individuals and Tinajero et al., (2017)
recorded 332 individuals’ birds of prey
belonging to 14 species in Scrubland of
Northern  Central Mexican  Dryland
environment. Seasonal effect and sampling
effort/ intensity could be responsible for the
variation in numbers encountered by the
different authors.

All the 9 raptor species recorded in this study
were common to both wet and dry seasons.
There was little difference in the number of
birds recorded between months probably
because most of the species recorded are
residents or have resident populations.

Species diversity was higher in the dry season
than the wet season; easy availability of food
during land management practices-clearing
and preparation, foraging ground and
migration of species might be the reason for
high species diversity during the dry season.
The farming activities during land
preparation provides a lot of pests such as
rodents, lizards, millipedes, centipedes,
earthworms in the field which are common
sources of food small and medium sized
raptors recorded in this study. The relative
abundance of bird species during the dry
season might also be related to the
availability of food, conducive habitat
condition and breeding environment for the
species. Meanwhile, the distinct seasonality
of the rainfall and variation in the abundance
of food resources resulted in seasonal
changes in the species abundance of bird, an
idea which is not at variance with Gaston et
al. (2000). The high density of resident birds,
together with seasonal influx of winter
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migrants, contributed to high bird population
in the dry season all year round.

According to the IUCN Red List for birds
2022, one critically endangered species
(Necrosyrtes monachus) was recorded. It was
observed that there was a significant increase
in the abundance of raptors occupying edges
compared to the other landscapes around the
farms which could be related to the
availability —of nesting and feeding
opportunities. Boal, 2018, reported that
garbage dumping sites and cultivation lands
can positively influence the food availability
for raptors. Further studies should be carried
out using this preliminary data to understand
the distribution, abundance and
diversification of raptors in habitat edges and
the ecological significance of this
phenomenon to conserve the raptors in
agroecological landscapes.
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