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Abstract

Wetlands are unique ecosystems that support aquatic/semi-aquatic plants, making them suitable
habitats for water dependent bird species, and other fauna. The study was conducted in Maiganga
artificial post mining wetland in Gombe State, and two reservoirs in Dadin-Kowa, and Biu in Gombe
and Borno States of Nigeria respectively. The aim was to determine the abundance and diversity of
avian species in the three sites. Point count census method was used to record avian species during
morning and evening hours across the three sites. A total of 5663 individuals from 177 species of birds
were recorded. One hundred and twenty two (122) genera, in 55 families and 18 orders were also
recorded. More birds were recorded in the morning (968) than in the evening (537) (F1, 185.969) = 3.685, P<
0.05), supporting the notion that birds are more active in the morning than evenings. Species richness
differed significantly across the three sites (F(, 439.73) = s.713p< 0.000). Dadin-Kowa River was the most
species-rich (161), followed by Maiganga (109) and Biu dam (65). The most abundant species with 940
individuals in total, was the White Face Whistling Duck (Dendrocygna viduata); with 609, 188 and
143 individuals in Dadin-Kowa, Maiganga and Biu respectively. With regards to conservation
significance, 37 (14.8 %) of AEWA species were recorded. Likewise, Pallied Harrier (Circus
macrourus) and Ruff (Calidris pugnax) two Near Threatened species (NT, 3.0), were recorded. The
composition of feeding/functional guilds recorded in the study further suggest the ecological
significance of these wetlands. The high number of insectivores (N=68; 37.9 %) recorded could benefit
farmers greatly with regards to pest control. The results underscore the importance of progressive
reclamation of habitats undergoing anthropogenic modification; as Maiganga had more species
compared to the much bigger and older Biu dam. Biu wetland needs a buffer zone to reduce human
activities within the area close to the water to foster species richness and abundance in the years to
come. Dadin-Kowa Reservoir could be a potential Important Bird Area (IBA), if harnessed .
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INTRODUCTION

Wetlands are unique and among the most productive ecosystems in the world (Liu et al., 2022).
Wetlands support a diverse group of life-forms, ranging from aquatic, semi-aquatic, and
terrestrial organisms. Wetlands are crucial in; flood protection, soil and shoreline erosion
control, biodiversity enrichment, water quality improvement (Gémez-Baggethun and Barton,
2013) and diverse resources such as fish, shell fish and transitory habitats for migratory water-
birds of global conservation importance (Muhammed et al., 2018; Nsor and Nya, 2024).

Wetlands simply put are lands in-between terrestrial and aquatic environments, they include
marshes, wooded swamps, sedge meadows, peat lands, vernal pools etc (Ramser, 2021).
Wetlands can also be coastal lagoons, rivers, lakes and large ponds. Artificial or constructed
wetlands on the other hand are built for the purpose of industrial waste management, sewage
treatment, and storm water runoff management (Finlayson, 2012). Traditionally, wetlands of
any kind provide the functions mentioned above and more; but most importantly, their
ecologically significant role of providing breeding and roosting grounds for birds most of
which are migratory (Lameed, 2011; Delphine et al., 2013; Nsor and Nya, 2024).

Water birds or water dependent birds are bird species that are often found in freshwater
habitats or birds that live in or around water (Muhammed et al., 2018; Nsor and Nya, 2024). It
can also be used in reference to any bird that depends or inhabit a water body for the purpose
of reproduction, feeding and for roosting. Wetlands like most natural ecosystems are under
anthropogenic threats which also threaten the biodiversity within them. Birds are among the
most often sighted in these crucial habitats (Zakaria et al., 2021). Birds are highly sensitive to
environmental pressures that alters habitat structure and quality (Gregory et al., 2003). Bird
species’ response to these changes in habitat quality is often their temporary or permanent
relocation in the case of total loss of habitat, to other more suitable and structurally similar
habitats. The presence and absence of bird species therefore serves as a useful indicator of the
health and well-being of any given environment or habitat (Gregory et al., 2003). Globally,
wetlands occupy only 6 % of the total earth surface but incidentally, the well-being of over 38
% of the earth’s biodiversity depend on wetlands for survival (Ramser, 2010; Ramser, 2021).
In the light of the above, the importance of wetlands can therefore never be overemphasized.
Regrettably, it is on record that natural wetlands globally are under heavy pressure as a result
of increase in human activities and environmental changes, such as reclamation of wetlands
for agriculture, urban sprawl etc. (Turner et al. 2000; Froneman et al., 2001, Muhammed et al.,
2012; Zakaria et al., 2013; Nsor et al., 2022). About 12% of African bird species depend on
wetlands and its surrounding areas (Finlayson, 2012) for foraging, nesting, resting, and mate
finding (Zakaria et al., 2021). Hence, the presence or absence of birds indicates ecological
conditions of wetlands and the links between food web and nutrient cycle (Lee and
Rotenberry, 2005). Bird species composition and diversity change with wetland habitat
structure, area and adjacent land use alteration (Sulaiman et al,. 2015 ). These changes in
wetland structure and ultimately their function are driven by factors such as urban
expansion, pollution, and land conversion for agriculture and infrastructural development
(Danso et al., 2021). Apart from the quintessential function of wetlands in natural landscapes
(Gosselink, 2007), their introduction through ecosystem engineering and remediation after
mining and other post- extractive processes in previously naturally absent places could have
positive implication within peri-urban or rural settlements like Maiganga (Nsor and Nya,
2024) in maintaining ecological balance by providing essential services such as flood
regulation, water purification, carbon sequestration, and habitat for diverse species (Gémez-
Baggethun and Barton, 2013). However, the degradation of these wetlands is leading to
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significant ecological risks; including biodiversity loss, reduced ecosystem resilience, and
heightened vulnerability to environmental changes (Haddad et al., 2015). The intricate
relationship between ecosystem services and ecosystem health is particularly evident in
wetlands, where the decline in health often results in the diminished capacity to provide
critical services such as providing resources for occupants such as resident and migratory bird
species (Sutton-Grier and Sandifer, 2019). It is therefore important to regularly or periodically
monitor avian species abundance and diversity for early detection of vulnerability and
anthropogenic pressure. These pressures can be confirmed through declining populations of
species before species loss become noticeable. This is why studies of this nature are crucial for
the timely development and implementation of conservation action plans to safeguard the
health and well-being of avian and other biodiversity that may be obligatorily dependent on
wetlands for their survival.

Available literature suggest that, except for Nsor et al., (2022); and Nsor and Nya (2024), not
much has been done on avian diversity and abundance in Maiganga . However, in Dadin-
Kowa, Adang et al., (2015) developed the first checklist in Dadin-Kowa dam; regrettably, for
Biu in Borno State, there is presently no literature on birds within the Biu reservoir/wetland
area. There is also need to ascertain the current status of avian species in Dadin-Kowa ten
years down the line and also compare Maiganga’s Avifaunal status with the other two sites
within the North East region.

The aim of this study is therefore to determine the current status of the three sites with regards
to avian abundance and diversity. To actualize this goal, we considered the following
objectives; we identified the functional guild diversity of each site; determined species that
fall under the African Eurasian Wetland Agreement (AEWA). and investigated the ecological
status of these sites as potential Key Biodiversity Areas (KBAs).

In this study, one natural wetland habitat in Dadin-Kowa, Gombe State was compared with

two relatively smaller and disproportionate man-made wetlands; Maiganga in Gombe state,
and Biu in Borno state to determine how well the environmentally engineered wetlands
mirrors the natural wetland in terms of avian diversity and abundance. The study also
highlights the role of anthropogenic disturbance, habitat and ecosystem management
(progressive reclamation), in avian species diversity and abundance.

MATERIALS AND METHODS

Study Area

The study was carried out in two (2) states of Gombe and Borno. The Gombe sites include
Maiganga artificial wetland and Dadin-kowa dam/ reservoir, while that of Borno include the
Biu dam/reservoir.

The study area is within the north east region of Nigeria and lies within the Guinea Savannah

of the semi-arid region with sparse distribution of trees typically found along gallery forest
and as strips along perennial streams.
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Figure I: Map of study area showing the three study sites

Maiganga artificial wetland

Maiganga artificial wetland is an engineered habitat within the coal mine area and lies on
latitude 9099°007.22”N and longitude 11°15’31.42”E. The coal mine is within the Maiganga
community, which covers a total land area of about 2,129.47 acres (48.165 Km sq). Maiganga
village is located in Akko Local Government Area (LGA) of Gombe state. The village is located
8 km off Gombe - Yola Road; west of Kumo town between Latitude 09°18’, and 110 59°E. The
area is typically distinct as dry Savannah. Rainfall ranges between 850 to 1000 mm? and the
rainy season last between 5 to 6 months (Oruonye et al., 2016).

Dadin-Kowa dam/reservoir

The Dadin-Kowa dam is located about 35 kilometers to the east of Gombe town; with
coordinates of 10019' 19"N, 11028'54”E. Built in 1984, with the goal of providing irrigation and
electricity for the planned Gongola sugar plantation project; the dam is presently the major
source of water supply to Gombe Metropolis. The reservoir has a capacity of 800 million cubic
meters of water and a surface area of 300 square kilometers. Several villages lie along the river
tributary and the river banks are adorn with farmlands of various crops, providing water for
off-season farming through irrigation. The river is home to several species of fishes, and other
aquatic fauna, key among them being Hippopotamus.

Biu dam/reservoir

Biu dam is situated in Biu Local Government Area in Borno state and located on latitude
10°38’00”N and longitude 12°05'31”E. The dam construction began in 1979, but was never
completed. It was intended to supply drinking water to Biu community being the second
largest town in Borno state and for irrigation; regrettably these projects were abandoned by
successive governments. Presently, the reservoir is primarily used in irrigation, fishing and
as source of water for large cattle farmers in the areas. The water is surrounded by farmlands
and settlements making it somewhat intolerable and inhabitable by wildlife and large
vertebrates.
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Data Collection and Analysis

Point count census technique was used to determine avian diversity and abundance. Each
point was monitored twice a day (0630-0930am and 0330-0630pm) in the morning and evening
respectively. Bird identification was facilitated through the use of field guides (Borrow and
Demey, 2014), when identification was difficult. Parameters such as bird species identity,
number of individuals, time of sighting, activity of the bird species at the time of the
observation were recorded.

The study commenced just after the onset of the dry season in November 2022 and the sites
were periodically sampled during the rainy and dry season of 2023 and January - February of
2024. The data was analyzed using simple descriptive statistics in SPSS version 21.0. The data
was subjected to normality test and equality of variance to justify the use of parametric tests
or any equivalent non parametric test if otherwise. Univariate Analysis was use to test for
differences in species composition across the various sites. In the model, site was treated as
fixed factor, number of birds seen as dependent variable; session (time of day) and species
were modeled as covariate and random factor respectively.

RESULTS

At the end of the assessment, a total of 5,663 individuals from 177 species of birds were
recorded. One hundred and twenty two (122) genera, in 55 families and 18 orders were also
recorded. In total 1505 observations were made, during the morning and evening observation
sessions. More birds were recorded in the morning than in the evening (Figure 3). The most
abundant bird species was the white face whistling duck (Dendrocygna viduata) with a total of
940 individuals recorded in the three sites. However, the Dadin-kowa site had more
individuals (609) of the species; followed by Maiganga and Biu sites with 188 and 143
Dendrocygna viduata individuals respectively.

Univariate Analysis revealed that number of bird individuals seen differed significantly (F,
13973 = 8.713,p< 0.000) across the various sites. In the model, site was treated as fixed factor,
number of birds seen as dependent variable; species was modeled as random factor while
session was placed as a covariate. Similarly, there was a significant difference (Fazs, 177.86) =
3.524, p< 0.000) in number of individuals of various species recorded in the study. More bird
species were recorded in the morning than in the evening (F, 185.969) = 3.685, p< 0.05) (Figure
2).
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Figure 2. Distribution of bird species with time of day in the study

Eighteen (18) orders were recorded in this study, with species ranging from 1 to 79 in a single
order. Passeriformes also known as song birds were the most abundant bird order with a total
of 79 species. In this study the second most diverse order Charadriiformes had 23 bird species.
The checklist of bird species revealed that more species were recorded in Dadin-Kowa (161)
than in Maiganga (109) and Biu (65) species (Appendix 1). Likewise, more individuals were
seen in Dadin-kowa than in the other two sites; with 2708, 1854 and 1111 individuals recorded
in Dadin-kowa, Maiganga and Biu respectively.

A total of 37 African Eurasian Wetland Agreement (AEWA) species were recorded across the
three study sites representing 14.8 % of the 250 listed species. Results show that all sites were
composed of AEWA species. However, all 37 occurring AEWA species recorded in this study
in total were found in Dadin-Kowa; while 16 and 11 species were recorded in Maiganga and
Biu respectively (Table 2). Twenty six (26) of the 37 species of water-dependent AEWA species
were migratory, while nine (9) species were resident; and one (1) species each was nomadic
and vagrant respectively.
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Figure 3. Species richness across the 18 orders recorded in the study across the three study sites

Table 2. Distribution of AEWA species across the three study sites.

Dadin- Maiga IUCN
Species Scientific Name Biu Kowa nga Status Distribution
Abdim's Stork Ciconia abdimii J V V LC Intra-African Migrant
African Openbill Anastomus
lamelligerus \ LC Resident
African Pygmy Goose Nettapus auritus
V V LC Normadic
African Wattled Lapwing  Vanellus senegalensis
V LC Resident
Black Crake Zapornia flavirostra V LC Resident
Black-crowned Night
Heron Tchagra senegalus J V V LC Migratory
Black-headed Gull Chroicocephalus
ridibundus V LC Migratory
Black-headed Heron Ardea melanocephala | N N LC Resident
Black-winged Stilt Himantopus
himantopus V V LC Vagrant in warmer areas
Cattle Egret Bulbus ibis J V V LC Migratory
Common Greenshank Tringa nebularia
V LC Migratory
Common Sand Piper Actitis hypoleucos
J V V LC Migratory
Dwarf Bittern Ixobrychus sturmii N LC Resident
Egyptian Plover Pluvianus aegyptius N LC Resident
Fulvous Whistling Duck Dendrocygna bicolor
V V LC Migratory
Great Egret Ardea alba J V V LC Partial Migrant
Green sandpiper Tringa ochropus N LC Migratory
Grey Heron Ardea cinerea J V Yl LC Migratory
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Grey-headed Gull Chroicocephalus

cirrocephalus V LC Resident
Knob-billed Duck Sarkidiornis

melanotos V V LC Migratory
Little Bittern Ixobrychus minutus N LC Migratory
Little Egret Egretta garzetta N N LC Migratory
Little Stint Calidris minuta N LC Migratory
Little-ringed Plover Charadrius dubius N LC Migratory
Pied Avocet Recurvirostra

avosetta V LC Migratory
Ruff Calidris pugnax N NT Migratory
Senegal lapwing Vanellus lugubris N LC Resident
Senegal Thick-knee Burhinus

senegalensis V LC Resident
Spur-winged Goose Plectropterus

gambensis \ LC Migratory
Spur-winged Lapwing

Vanellus spinosus \ \ \ LC Migratory
Squacco Heron Avrdeo laralloides \ \ \ LC Migratory
Temminck's Stint Calidris temminckii N LC Migratory
Three-banded Plover Charadrius tricollaris

V V LC Resident

White Stork Ciconia circonia N LC Migratory
White-face Whistling Dendrocygna viduata
Duck J V V LC Resident
White-winged Tern Chlidonias

leucopterus V LC Migratory
Wood Sandpiper Tringa glareola N LC Migratory

Tofal 1 37 16

Resource availability was also investigated using bird species assemblage across feeding guilds as proxy. The most
abundant feeding guild was species that feed on insects (Insectivore), followed by Omnivore (33), carnivore (32),
and granivores (32). (Figure 4). Generally, more birds (35.7%) were seen feeding while (25.1%) used perches (Figure

5).
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Figure 4. Species Richness across Feeding Guilds
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Figure 5. Percentage activities of birds across the study sites. Activity serves as a proxy for resource use.

DISCUSSION

We conducted a survey to assess, the abundance and diversity of avian species in three
wetlands in two north eastern states in Nigeria. The goal was to document the current
Avifaunal diversity of the three sites to facilitate current understanding of wetland bird
species assemblage within the region. In Dadin-kowa for instance, the only effort with regards
to avian studies is almost a decade ago (Adang et al., 2015). The higher species count (richness)
recorded in Dadin-kowa compared to that recorded in the same location by Adang et al.,
(2015), underscores the need for periodic monitoring of population trends and spatio-
temporal patterns in species distribution and diversity. In Maiganga, except for Nsor et al.,
(2022); and Nsor and Nya, (2024), little is known about the avifauna of the area. Regrettably,
there is a dearth of information and literature on the avifauna of Biu reservoir, making this
current study very crucial for the three sites. However, this study is therefore seminal for Biu
site as it is the first research effort in Biu dam/reservoir with regards to bird species
assemblage. The study also provided a basis to evaluate the impact of ongoing post-mining
habitat restoration in Maiganga coal mining site. Most artificial wetlands in Nigeria are post
mining, post construction and inadvertently created water bodies that become opportunistic
habitats for water dependent species including birds and other taxa such as fish and
amphibians (Nsor ef al., 2022). Like Delphine et al. (2013), who compared the avifauna of two
lacustrine wetlands in Adamawa state, north-east Nigeria; Our study also followed a similar
approach, comparing avian species richness of Maiganga with that of Biu and Dadin-kowa
dam/reservoirs. While Maiganga post mining site is an artificial wetland, Biu and Dadin-
kowa reservoirs are semi-natural and natural wetlands respectively. Ultimately, we evaluated
their relative ecological significance as habitats of choice for avian species especially water-
dependent and migratory species. This study became necessary considering the fact that past
studies in similar landscapes within the North-east region have been concentrated in only two
states and a few sites; with most of the studies focused around Hadeja Nguru-Barde wetland,
which lies between Yobe and Jigawa states (Ezealor, 2001; Ezealor, 2002; Muhammed et al.,
2012; Suleiman et al., 2015 and Muhammed et al., 2018). In Adamawa state (Delphine ef al.,
2013), looked at avifaunal diversity in Kiri dam/reservoir and Gyawana lake, near Numan,
Adamawa state with a view to determine their status as potential Ramser sites and Important
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Bird Areas (IBAs). Similarly, in this study, standards such as AEWA (Boere, 2010), and
International Union for the Conservation of Nature (IUCN) red-list criteria were adopted to
align the assessments with global expectations with regards to conservation implications.
Unlike Delphine et al. (2013), who found no significant difference in species richness and
abundance between sites, in our case, species abundance differed significantly across the three
study sites and among species. The most abundant species, the white face whistling duck
(WFWD) was abundant across the three wetland habitats, with the most individuals observed
in Dadin-Kowa reservoir. This finding underscores the importance of wetland size and its
effect on species richness and abundance (Suleiman et al., 2015). The gregarious nature of the
White faced whistling ducks demands large expanse of water, where they often flock up to a
thousand or more individuals in a given population, with several populations spread out
depending on the size of the wetland habitat (Frank et al., 2023). For this species and most
ducks, water is a very crucial factor as the birds spend most of their time in water; although
breeding takes place on land in reed beds and depressions on the ground. Studies have shown
that abundance and diversity of birds depends largely on the structure of the vegetation
(Suleiman et al., 2015). This structure includes variables such as availability of water,
vegetation density, grass height, tree and shrub abundance/density (Delphine et al., 2013).
These features varied across the three habitats and must have contributed immensely to the
results of this study.

Furthermore, the results suggest that apart from the disparities in the sizes of each water
habitat, other factors may have acted synergistically to enhance or mute one effect in the
presence of another (Frank et al., 2023). For instance, the Maiganga coal mine and its three
water bodies (two ponds and an artificial wetland), is relatively smaller than Biu and Dadin-
Kowa river in terms of surrounding land and water body (land: water ratio). However, it was
very rich in species due perhaps to the progressive reclamation practice of the mining
company (Nsor et al., 2022), which has restored the lost flora, introduced aquatic habitats
(sedimentation pond and artificial wetland), (Nsor and Nya, 2024) and vegetation thereby
boosting habitat heterogeneity and species richness (Rotenberry et al., 2005; Nsor and Nya,
2024). The absence of other anthropogenic activities like farming, fuel wood harvesting, and
human encroachment could also account for the species richness in Maiganga artificial
wetland. This dynamics of a revamped ecological system evidently supports biodiversity,
including birds as shown in the results of this study, which is also in consonance with the
findings of Nsor and Nya, (2024). Despite being the smallest, Maiganga wetland has a
significant number of water dependent species including those protected as priority species
under the African Eurasian Wetland Agreement (AEWA) (Boere, 2010). In this study, 16
AEWA species were recorded in Maiganga, while 11 species were recorded in Biu a relatively
larger wetland, somehow muting the effect of wetland size on both abundance and diversity,
considering the disproportionate nature of the three sites. Interestingly, some wetland species
do not require deep waters, and spend most of their time on land as well as in water (Colwell
and Taft, 2000, Frank et al., 2023). The ecological needs of some birds require a heterogeneous
landscape as some may breed on land and spend time diurnally in water, while others nest in
water and feed on land (Rotenberry et al., 2005)

The results of this study suggest that the three wetlands are very ecologically important to
avian species survival and contribute significantly to the well-being of about 37 (14.8 %) of
AEWA species in particular. These species are dependent wholly or partially on wetland
habitats for their survival. Based on IUCN criterion, two Near Threatened species (NT, 3.0),
Pallied Harrier (Circus macrourus) and another Ruff (Calidris pugnax) were recorded, in
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Maiganga, and in Dadin-Kowa dam/reservoir respectively (IUCN, 2013). The three sites, are
also home to several migratory species, and therefore play vital roles in global avian well-
being and conservation.

Ecologically speaking, birds play an important role in cycling, importing and exporting of
nutrients in the ecosystem due to their large number and diverse feeding guilds, as they
consume both plant and animal matter. For instance, the nitrogen-rich pellets and fecal
droppings, which represent a significant nutrient input into the agro-ecosystem is readily
available to plants (Delphine et al., 2013). This nitrogen rich fecal droppings is usually
deposited along with other essential nutrients such as phosphorus and potassium on
adjoining farmlands and semi-pristine landscapes. In view of the scarcity and exorbitant
prices of artificial NPK-based chemical fertilizers, the excreta and fecal pellets from bird
species can serve as organic and healthy alternative to chemical base fertilizers for farmers.
These fecal pellets of water-related birds may also be an important source of food for fishes,
especially around roosting and breeding sites of waterfowls and other water-dependant
species. By implication, farmers and fishermen have a lot to benefit if they could find a way
to harness the benefits of avian interactions with their waters and adjoining farmlands.

Similarly, the species richness and abundance recorded in this study is in alignment with the
results of similar studies conducted in the same eco-region and habitat types (Delphine et al.,
2013, Muhammed et al., 2018; Nsor and Nya, 2024). In addition the rich Avifaunal diversity of
Dadin-kowa and Maiganga wetlands is an indication of habitat suitability perhaps due to a
variety of resources that supports the needs of specialist and generalist species (Jason, 2001).
The presence of a large number of insectivorous species, contributing 37.9 % of the total
species richness in the study, suggests that, terrestrial and aquatic insects, make up a
significant part of the diets of bird species recorded in this study. This findings supports the
notion that birds could effectively serve as biological control agents of agricultural pests.
Farmers could leverage on the high number of insect eating bird species to reduce dependence
on chemical based pesticides, which is detrimental to non target species on land and in water.
However it is a well-known fact that some species engage in diet switch especially during
breeding seasons or as a result of seasonal changes and availability of critical resources
(Valero, 2008). The relatively high percentage of granivores observed in this study mirrors
the extent of terrestrial habitats (land : water ratio) surveyed (Hulme and Benkman, 2002).

The presence of species such as African Open bill, Egyptian plover, and Yellow bill ox-pecker
suggest a complex food and interaction web within the ecological community. For instance,
the African Open bill often associates with hippopotamus; an amphibious aquatic mammal.
It perches on its back while observing the surrounding shallow waters for mussels and aquatic
snails. Similarly, Egyptian plovers are known to associate with crocodiles in a close symbiotic
relationship; likewise Ox-peckers follow most herbivores sometimes even hippos and other
livestock that depend on the river ecosystems. Dadin-Kowa reservoir and river supports
different livelihoods including a thriving community of fishermen and farmers who use the
water for dry season farming etc. The diverse habitats (mud flats, sand banks, wetland flora,
three stumps, farmland crops) and micro-habitats associated with the three study sites
accounted for the 177 bird species recorded in this study which is quite rich compared to other
similar studies (Adang et al, 2015; Sumaila et al., 2020). Interestingly, the Dadin-Kowa River
(DKR) accounted for 93.8 % of the species that were recorded across the three study sites. This
indicates that although most species were exclusive to DKR, a few species were also exclusive
to Maiganga, prominent among them being the IUCN near threatened Pallied harrier.
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CONCLUSION

This study highlights the importance of habitat heterogeneity to species diversity and
abundance. The Maiganga coal mine and wetlands is a classic example of the role
environmental remediation and ecosystem restoration plays in boosting biodiversity. Despite
its relatively smaller size, the semi protection status of the Maiganga coal mine and wetlands
against human activities except for mining has a stabilizing and beneficial effect on avian
species survival. In the light of these, more efforts should be geared towards conscious actions
to protect the Dadin -Kowa River to foster its potential as a key biodiversity area (KBA).
Moreover, apart from birds, it is home to a thriving population of hippopotamus and diverse
aquatic fauna. DKR supports two major livelihood options of farming and fishing as well as
local transportation. Most importantly only a fraction of the river was surveyed and if more
effort like this is made, it is possible that the status of this river could be established as a
priority site for bird conservation.
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APPENDICES
Appendix 1: Inventory of Bird Species Across the Three Study Sites. (Source, 2022, 2023 and
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31
32
33
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2024 field data)
English Name

Abdim Stork
Abyssinian Roller
African Collared Dove
African Fish Eagle
African Grey Hornbill
African Hobby

African Jacana

African Mourning Dove
African Open-bill
African Palm Swift
African Pygmy Goose
African Pygmy Kingfisher
African Silverbill
African Thrush

African Wattled Lapwing
Banded Martin

Barn Swallow

Bearded Barbet
Beautiful Sunbird

Black Crake

Black Kite

Black-billed Wood Dove

Black-crowned Night
Heron

Black-crowned Sparrow
Lark

Black-crowned Tchagra

Black-headed Gull
Black-headed Heron
Black-headed Lapwing
Black-shouldered Kite
Black-winged Stilt
Broad-billed Roller
Bronze Mannikin
Brown Babbler
Bruce's Green Pigeon
Bush Petronia

Cattle Egret

Chestnut-backed Sparrow
Lark
Chestnut-bellied Starling

Scientific Name
Ciconia abdimii
Coracias abyssinicus
Streptopelia roseogrisea

Haliaeetus vocifer

Tockus nasatus
Falco cuvieri
Actophilornis africana

Streptopelia decepiens
Anastomus lamelligerus

Cypsiurus parvus

Nettapus auritus

Ispidina picta
Eudice cantans

Turdeus pelios
Vanellus senegalensis

Neophedina cincta

Hirondo rustica

Lybius dubius
Cinnyris pulchellus
Zapornia flavirostra

Milvus migrans

Turtur abyssinicus

Tchagra senegalus
Eremopterix nigriceps

Tchagra senegalus
Chroicocephalus ridibundus

Ardea melanocephala

Vanellus senegallus

Elanus caeruleus
Himantopus himantopus
Eurystomus glaucurus

Spermetescuccullatus
Turdeus plebejus

Treron waalia

Petronia dentata

Bulbus ibis
Eremopterix leucotis

Lamprotornis pulcher
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

Chestnut-crowned
sparrow weaver

Common Bulbul
Common Greenshank
Common House Martin
Common Quail
Common Sand Piper
Common Swift
Common Waxbill
Common White throat
Common-ringed Plover
Copper Sunbird

Crested Lark

Dark Chanting Goshawk
Double-spurred Francolin
Dwarf Bittern

Egyptian Plover
Ethiopian Swallow
Eurasian Hobby
European Reed Warbler

Exclamatory Paradise
Whydah
Familiar Chat

Fanti Saw-wing
Fork-tailed Drongo

Fox Kestrel

Fulvous Whistling Duck
Garbar Goshawk
Garden Warbler
Gosling's Bunting
Grasshopper Buzzard
Great Egret

Great Reed Warbler
Green sandpiper
Green-winged Pytilia
Grey Heron
Grey-backed Camaroptera
Grey-headed Gull
Grey-headed Kingfisher
Grey-rumped Swallow
Hadada ibis

Hamerkop

Icterine Warbler

Intermediate Egret

Plocepasser superciliosus

Pycnonotus barbatus
Tringa nebularia

Delichon urbicum
Coturnix coturnix
Actitis hypoleucos
Apus apus

Estrilda astrild
Curruca communis
Charadrius hiaticula
Cinnyris cupreus
Galerida cristata
Melierax metabates
Francolinusbicalcaratus
Ixobrychus sturmii
Pluvianus aegyptius
Hirundo aethiopica
Falco subbuteo
Acrocephalus scirpaceus

Vidua interjecta

Oenanthe familiaris
Psalidoprocne obscura
Dircrurus adsimilis

Falco alopex
Dendrocygna bicolor
Micronisus gabar

Sylvia borin

Emberiza goslingi
Butastur rufipennis
Ardea alba

Acrocephalus arundinaceus
Tringa ochropus

Pytilia melba

Ardea cinerea
Camaroptera brevicaudata
Chroicocephalus cirrocephalus
Halcyon malimbica
Pseudihirundo griseopyga
Bostrychia hagedash
Scopus umbretta
Hippolais Icterina

Ardea intermedia

N. C. Ayuk, A. M. Eliagwu, N. J. Osim, DUJOPAS 11 (2a): 62-80, 2025

37

11

61

11

N O P P B 0 N

Juny
o]

19

12

15

109

28

14

18

14

14

80

53

87

11

77



Avian Diversity Assessment in Maiganga Artificial Post-Mining Site Wetland, Dadin-kowa and Biu. Reservoirs,
North East Nigeria

81
82
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84
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94
95
96
97
98
99
100
101

102
103

104

105

106

107
108
109
110
111
112
113
114
115
116
117
118
119
120
121

Knob-billed Duck
Lanner Falcon
Laughing Dove
Lavender Waxbill
Lesser Kestrel
Little Bee Eater
Little Bittern
Little Egret

Little Stint

Little Swift

Little Weaver

Little-ringed Plover
Lizard Buzzard

Long-tail Glossy Starling
Maxwell Black Weaver
Melodious Warbler
Montagu's Harrier
Mosque Swallow
Namaqua Dove

Northern Ant eater Chat
Northern Black Flycatcher

Northern Carmine Bee-
eater
Northern Crombec

Northern grey-headed
Sparrow
Northern Red Bishop

Northern Red-billed
Hornbill
Orange-breasted Bush-
shrike

Orange-checked Waxbill

Ovambo Sparrow Hawk
Pallied Harrier
Peregrine Falcon
Piapiac

Pied Avocet

Pied Crow

Pied Kingfisher

Pin Tail Whydah
Preuss's Clift Swallow
Purple Glossy Starling
Purple Roller

Pygmy Sunbird
Red-billed Fire Finch

Sarkidiornis melanotos

Falco biarmicus

Streptopelia senegalensis

Glaucestrilda caerulescens
Falco ardosiaceus

Merops pusillus
Ixobrychus minutus
Egretta garzetta

Calidris minuta
Apus affinis
Ploceus luteolus

Charadrius dubius

Kaupifalco monogrammicus

Lamprotornis caudatus
Ploceus albinucha

Hippolais polyglotta
Circus pygargus

Cecropis senegalensis

Oena capensis

Myrmec cocichlaaethiops
Melaenornis edolloides

Merops nubicus

Sylvietta brachyura

Passer griseus
Euplectes franciscanus

Tockus erythrorhynchus
Chlorophoneus sulfureopectus

Estrilda melpoda
Accipiter ovampensis
Circus macrourus
Falco peregrinus
Ptilosto musafer
Recurvirostra avosetta

Corvus albus

Ceryl erudis
Vidua macoura
Petrochelidon preussi

Lamprotornis purpureus
Coracias naevius

Hedydipna platura

Lagonostictasenegala
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122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

158
159
160
161

162
163

Red-billed Quelea
Red-cheeked Cordon-bleu
Red-eyed Dove
Red-headed Quelea
Red-necked Buzzard
Red-necked Falcon
Red-rumped Swallow
Reed Cormorant

Ruff

Rufous-Crowned Roller
Scarlet-chested Sunbird
Sedge Warbler

Senegal Batis

Senegal Coucal

Senegal Eremomela
Senegal lapwing
Senegal Parrot

Senegal Thick-knee
Shinning Drongo
Singing Cisticola
Snowy-crown robin chat
Speckled Pigeon
Speckle-fronted Weaver
Spotted Thick Knee
Spur-winged Goose
Spur-winged Lapwing
Squacco Heron

Stone Partridge
Tawny-flanked Prinia
Temminck's Stint
Three-banded Plover
Tropical Boubou
Variable Sunbird
Village Indigo Bird
Village Weaver
Vinaceous Dove

Western Grey Plantain
Eater
Western Marsh Harrier

Western Yellow Wagtail
White Stork

White-billed buffalo
Weaver
White-crowned Cliff Chat

Quelea quelea

Uraeginthusbengalus

Streptopelia semitorquata
Quelea erythrobs

Buteo auguralis
Falco chicquera
Cecropis daurica
Microcarbo africanus

Calidris pugnax

Coracias naevius

Chalcomitra senegalensis
Acrocephalus schoenobaenus

Batis senegalensis
Centropus senegalensis
Eremomela pusilla
Vanellus lugubris
Poicephalus senegalus
Burhinus senegalensis
Dicrurusa tripennis
Cisticola cantans
Cossypha niveicapilla
Columba guinea
Sporopipes frontalis
Burhinus capensis

Plectropterus gambensis

Vanellus spinosus
Ardeo laralloides

Ptilopachuspetrosus
Prinia subflava

Calidris temminckii
Charadrius tricollaris

Laniarus major

Cinnyris venustus
Vidua chalybeate
Ploceus cucullatus

Streptopelia vinacea

Crinifer piscator
Circus aeruginosus

Motacilla flava
Ciconia circonia

Bubalornis albirostris

Thamnolaea coronata
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164
165
166
167
168
169
170
171
172
173
174
175

176
177

White-face Whistling
Duck
White-rumped Seedeater

White-rumped Swift
White-throated Bee-eater
White-winged Tern
Willow Warbler

Wood Sandpiper
Yellow-billed Kite
Yellow-billed Oxpecker
Yellow-billed Shrike
Yellow-crowned Gonolek
Yellow-fronted Canary

Yellow-fronted Tinker
Bird

Yellow-throated Longclaw
Total

Dendrocygna viduata
143
Crithagra leucopygia

Apus caffer

Merops albicollis
Chlidonias leucopterus
Phylloscopus trochilus
Tringa glareola
Milvus aegyptius
Buphagus africanus

Lanius corvinus

Laniarus barbarus 4
Crithagra mozambica

Pogoniulus bilineatus

Macronyx croceus

65(1111)
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