


Composition and Diversity of Birds along the old Gongola River from Kupto to Dadin Kowa Community in Gombe State, Nigeria.

Abstract
The Gongola river is a significant tributary of the Benue river that meets the river Niger at Lokoja. It is a wetland that supports livelihood across six northern states and beyond. In this study, we sampled avifauna diversity from a section of the river (Kupto--Dadin-kowa reservoir) and surrounding landscapes to develop a checklist as a first step in measuring the ecological significance of the river. Point count census method was employed. We recorded a total of 3146 individuals from 212 species. One hundred and thirty eight (138) genera, in 62 families and 20 orders were also recorded. Thirty eight (38) AEWA listed species  were  recorded with a total abundance of  1188 individuals, accounting for 37.8 % of the overall abundance of all species combined. The most abundant bird species was the white faced whistling duck (Dendrocygna viduata) with a total of  622 individuals, followed by the laughing dove (Spilopelia senegalensis) with 170 individuals. The most species rich family was Accipitridae with a total of 19 species, followed by Ardeidae, Columbidae and Estrildidae with 10 species each. Insectivores were the most diverse functional and feeding guild with a total of 63 species and cumulative abundance of 721 individuals, followed by granivores and omnivores  with a total of 39 and 36 individuals respectively. One hundred and fifty two species (152) were resident within range of occurrence, accounting for 71.7 % of total number of bird species recorded; while 60 bird species (28.3 %) were observed to be involved in one form of migration or the other. The preponderance of both migratory and resident bird species underscores the ecological significance of this wetland ecosystem for avian conservation. More detailed and systematic studies are required to assess the population dynamics and conservation status of the avifauna  in the area. The river holds great potential as an avifaunal sanctuary if protective measures are taken to preserve and conserve its ecological integrity.
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Introduction:
Birds belong to the class Aves, and are among the most ecologically important and visually diverse organisms on Earth. There are approximately 10,000 species of birds spread across nearly every habitat on Earth (Birdlife International, 2021). This ubiquity therefore demands different adaptations which have lead to structural and functional diversity among this class of organisms (Gill 2007). Thus birds’ morphological structures such as bills, feet, wings, and feathers are functionally modified to enable them survive in diverse habitats, and to feed on a range of food resources. In the light of the above, birds use land, water, aerial space and extremes of hot and cold climatic regions of the world.

Their highly elevated metabolic rates, and specialized feeding mechanisms have enabled them to occupy distinct ecological niches. However, due to increased human anthropogenic impacts, over the past few decades, bird species populations in almost all parts of the globe are now undergoing declines in their populations along with range contractions in many species (Rosenberg et al., 2019). According to the International Union for Conservation of Nature (IUCN), about 13% of all species of birds are currently facing the threat of extinction. This threat has been majorly attributed to habitat destruction, climate change, invasive species, and environmental pollution (IUCN, 2021).

Nigeria is home to approximate 1000 species of birds, making it one of the top countries with nearly 10 % of the world's avifaunal diversity. From the dry Savannah in the north to the coastal ecosystems in the south, are varied landscapes, harboring a variety of habitats (Montane, wetlands, Savannas and Tropical rain forests) that support endemic, migratory, and resident bird species. These varied landscapes are integral to the overall avian richness of the country and their individual capacity to harbor birds can never be overemphasized (Turshak et al., 2011; Ashraf et al., 2019). 

Wetlands contribute significantly to global biodiversity and are known to be among the most productive and resilient ecosystems on earth (Suleiman et al., 2025). However, these important habitats face several threats mainly as a result of human activities endangering the lives and well-being of species that reside in them including birds (Hadejia et al.,2019). Some of the primary threats to Nigeria's avifauna include habitat fragmentation, agricultural expansion, urbanization, pollution, and climate change. These threats incidentally are not peculiar to Nigeria alone (Burtler, 2010).

Several studies have emphasized the role of landscape structure and heterogeneity in avian distribution and abundance. The Gongola River is a major source of water for various human applications such as transportation, fishing and irrigation agriculture. The river provides this essential life-support function across most of the north-eastern states up to the lower Benue basin. Apart from the aforementioned, the river is source of water for two dams, one in Dadin-kowa, Gombe State and the other in Kiri, Adamawa state Nigeria.

The aim of this study is to determine the avifaunal diversity within the Kupto- Dadin-kowa section of the Gongola River as well as the surrounding communities and farmlands that typifies the landscape. Previously, Adang et al. (2015) developed the first published checklist of the Dadin Kowa Dam. Their assessment was restricted to the dam/reservoir and immediate surroundings. Their effort yielded  60 species of birds, some of which were ecologically and functionally restricted to water. Since then no bird-related work has been done within and beyond this area upstream or downstream of the Gombe section of the Gongola river. Elsewhere, similar studies have been conducted in wetlands within the north east region ( Suleiman et al., 2014; Ringim et al., 2017; Sabo et al., 2021; Nsor et al., 2025; Suleiman et al., 2025). This study aims to provide up to date information on the abundance and diversity of bird species on a broader scale.  
Other targeted objectives include; to determine the conservation status of the avian species as a first step towards prioritizing the river ecosystem as a key biodiversity area (KBA) or important bird area (IBA). In addition, the study will determine water dependent or wetland birds of global importance in accordance with (African Eurasian Wetland Agreement) AEWA expectations (Boere, 2010). The study will assess the ecological relevance of the bird species in line with their functional and feeding guilds. It is believed that with more inclusion of a larger area and diverse interconnected landscapes (Suleiman et al., 2015), we will be able to present a true reflection of the avian richness of the Gongola River. 

Materials and Methods
Study Area
Gongola River, is a major tributary of the Benue River, and it originate from Jos Plateau, North Central Nigeria; It rises in several branches (including the Lere and Maijuju rivers) on the eastern slopes of the Jos Plateau and cascades onto the plains of the Gongola Basin, where it follows a northeasterly course. It courses through Didima (Bauchi State), past Nafada (Gombe State) and takes an abrupt turn toward the south. Its lower course veers to the southeast, after receiving the Hawal (its main tributary, which rises on the Biu Plateau, Borno state), it continues in a southerly direction before joining the Benue, opposite the town of Numan, after a journey of 330 miles (531 km) from its origin. During the dry season, however, the upper Gongola and many of the river’s tributaries practically disappear, and even the lower course becomes unnavigable. The Kupto-Dadin-kowa section of the river lies within 10o 19’ 19’’ N and 11o 28’ 54’’ E.

Almost all of the Gongola Basin lies in a dry savanna area. The climate of the study area is part of the tropical continental type of climate in Nigeria. One of the basic characteristics of this climate zone is relatively short rainy season and a comparatively long dry season which varies year after year. Rainfall usually begins in late April or early May and stops in early October. The rainfall last between five (5) to six (6) months. The rains peaks in the months of July and August; while the annual rainfall ranges between 800 - 1000 mm3. The dry season last between October to late May, with annual temperature averaging at about 30o C, with highest temperature experienced in the month of April. The vegetation of the study area from Kupto to Dadin kowa is largely the Sudan Savannah type. The natural vegetation cover consists of shrubs interspersed by scanty and disproportionately distributed trees and grasses. Common trees in the area include; Adansonia digitata , Annona Senegalensis, Magnifera indica , Ficus thonningii, Parkia biglobosa , Azadiractha indica, Zizzipus spina-christi, Borassus aethiopum Balanites aegyptiaca and water lily among others.
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Figure 1. Map of Study area showing the course and tributaries of the Gongola river. 
The surveyed area is the area within the red octagon. (source:wikimedia.org/wikipedia/
commons/4/42/png).

The Gongola’s floodplains are covered with a fertile black alluvial soil. This rich alluvial soil favors crops such as Cotton, groundnuts, and sorghum grown for trade to other parts of the country, while millet, beans, cassava, onions, maize, and rice are also cultivated as a major source of livelihood support among the riverine communities intersperse along the twist and turns of the Gongola river and its tributaries. The river has been dammed along its course at Dadin-Kowa in Gombe state and Kiri in Adamwa state; the former for municipal water supply, irrigation agriculture and power generation, while the latter to provide irrigation for a sugar plantation near Numan. The basin is also used as grazing ground for cattle, goats, sheep, horses, and donkeys.

Area of coverage and scope of studies: 

Bird species were sampled from Kupto  village to Dadin-kowa.  We covered the following communities; Kupto, Dangaladima, Daban Zaki, Garin Rafi, Shani Tera, Tinda, Malleri, Garin Dawaki, Zoto, Gwani West, and some nomadic communities down to Dadin-Kowa community. Approximately 571.2 hectares of total area was sampled. We sampled most of the locations once, while the Dadin-kowa community was sampled up to three times per location (sampling point). In the light of the above, we did not compare abundance and diversity across the various sampling points to avoid any possible biases.
Bird species were observed along the river banks and surrounding landscapes, which include farmlands (rice, millet, beans, maize and sorghum etc) and natural remnants of woodlands and gallery forest patches. The data was generated primarily through field surveys using motorized boats to traverse the river from Kupto village through the river course up to Dadin-kowa dam and across the bridge at Dadin-kowa village along Gombe - Biu road down to the flood plains, about a kilometer from the bridge. Motorized boats were used as a means of transport and observations were conducted while on the boat and where necessary a stopover was made in our randomly selected observation stations. The study took place in the dry season months of November  to February, 2023 and wet season months of  June to September 2024. 

Sampling Protocol (Bird Survey) 
Point count method was used for bird sampling, we ducked the boat at strategic locations and sampled bird species seen and heard along the river banks at least within a radius of fifty (50) meters from the focal point. A total of 72 randomly selected points were monitored. Each observation point was observed for a total of ten (10) minutes before moving on foot to another randomly selected point. Each point was 100 meters from the other to avoid double counting of same bird individuals at different stations. Bird count was conducted from 06:00h to 09:00h in the morning when birds are more active (Manu et al., 2010). Birds seen during transit swimming or in flight over the river were also recorded. The following parameters were recorded; bird species identity, number of individuals seen, activity of the bird at the time of sighting, location (water, land or aerial). Borrow and Demey, 2014 field guide to Birds of Western Africa was used to support bird species identification when in doubt of a species actual identity and to categorize bird species residence status into residents or migrants. The International Union for Conservation of Nature Red List of Threatened Species version 3.1 (IUCN 2024) was used to establish a species conservation status.

Data Analysis
The  data was entered in excel and later imported to SPSS (Statistical Package for Social Sciences version 21.0). Simple descriptive statistics and inferential statistics was used to analyse the data. 
Bird species abundance was calculated as the total number of individuals seen or heard. Species richness was derived as species count (total number of species recorded).  Shannon Wiener Diversity index (H') was used to determine species diversity of the study area. To determine Shannon Weiner diversity of species, the proportion of species (i) relative to the total number of species (pi) is calculated, and then multiplied by the natural logarithm of this proportion (lnpi), see equation below. 
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Where pi = the proportion of individuals of species “i” in relation to the total population of all species. 
H' = Shannon Wiener Diversity Index. loge = natural logarithm of base “e” is a measure of uncertainty in predicting the species identity of an individual that is taken at random from the data set. 
H' is not a measure of true diversity. True diversity, the effective number of species 
(Jost, 2006) is the number of equally-common species required to give a particular 
value of an index), and requires further mathematical exploration (Exponent H') to derive the true diversity.


Results
Abundance, Species diversity and Species richness
At the end of the survey, a total of 3146 individuals from 212 species were recorded. One hundred and thirty eight (138) genera, in 62 families and 20 orders were also recorded. Thirty eight (38) AEWA listed species  (Figure 5) were also recorded with total abundance of  1188 individuals, accounting for 37.8 % of the overall abundance of all species combined. The most abundant bird species was the white faced whistling duck (Dendrocygna viduata) with a total of  622 individuals, followed by the laughing dove (Spilopelia senegalensis) with 170 individuals (table 3).
The Shannon wiener diversity index  (H') was 1.828035372, with a True diversity value of  6.221651413, derived as the exponential value of  (H')

Taxonomic Distribution 
The order Passeriformes  was the most diverse or species rich (figure 2). Similarly, the most species rich family was Accipitridae with a total of 19 species, followed by Ardeidae, Columbidae and Estrildidae with 10 species each (table 1)
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Figure 2. Species distribution across bird orders.


Table 1. Specie richness across families of birds
	
Family
	Species
	Family
	Species

	Accipitridae
	19
	Malaconotidae
	4

	Acrocephalidae
	4
	Meropidae
	6

	Alaudidae
	3
	Motaciliidae
	3

	Alcedinidae
	3
	Muscicapidae
	5

	Anatidae
	5
	Musophagidae
	1

	Apodidae
	3
	Nectariniidae
	5

	Ardeidae
	10
	Numididae
	1

	Bucerotidae
	2
	Odontoforiidae
	1

	Buphagidae
	2
	Otididae
	1

	Burhinidae
	2
	Passeridae
	4

	Campephagidae
	1
	Phalacrocoracidae
	1

	Charadriidae
	7
	Phasianidae
	3

	Ciconiidae
	3
	Phoeniculidae
	1

	Cisticolidae
	9
	Phylloscopidae
	1

	Coliidae
	1
	Picidae
	2

	Columbidae
	10
	Platysteiriidae
	1

	Coraciidae
	3
	Ploceidae
	9

	Corvidae
	2
	Pluvianidae
	1

	Cuculidae
	4
	Psittacidae
	1

	Dicruridae
	1
	Psittaculidae
	1

	Emberizidae
	2
	Pteroclidae
	1

	Estrildidae
	10
	Pycnonotidae
	1

	Falconidae
	6
	Ralliidae
	1

	Fringiliidae
	2
	Recurvirostridae
	2

	Hirundinidae
	7
	Scolopacidae
	7

	Jacanidae
	1
	Scopidae
	1

	Laniidae
	3
	Sturnidae
	4

	Laridae
	3
	Sylviidae
	2

	Leiothrichidae
	1
	Turdidae
	1

	Lybiidae
	4
	Upupidae
	1

	Macrosphenidae
	1
	Viduidae
	4
















Feeding / Functional Guild Diversity
Thirteen feeding guilds were recorded (Table 2). Insectivores were the most diverse functional and feeding guild with a total of 63 species and cumulative abundance of 721 individuals, followed by granivores and omnivores  with a total of 39 and 36 individuals respectively (Figure 3). However, despite being the second most diverse feeding guild, granivores were the most abundant in the study area with a total of 1349 individuals drawn from 39 species of birds (Table 2).

Table 2. Distribution and abundance of species across feeding guilds

S/N	FEEDING GUILD	                    	NO. SPECIES	NO. INDIVIDUALS
1	Avivore	                                    3		 	22
2	Carnivore				22			83
3	Carnivore/Invertebrate		6			22
4	Carnivore/Piscivore			3			132
5	Frugivore				10			74
6	Granivore				39			1349
7	Insectivore				63			721
8	Insectivore/Carnivore			4			39
9	Invertebrates				20			224
10	Nectrinivore				3			38
11	Nectrinivore/insectivore		2			22
12	Ominivore				36			419
13	Piscivore				1			1
            Total                                                   212        		3146



Figure 3. Species distribution across feeding/functional guilds 


Resident and Migratory Status of bird species in the study area
One hundred and fifty two species (152) were resident within range of occurrence, accounting for 71.7 % of total number of bird species recorded (Figure 4). A total of 60 bird species (28.3 %) were observed to be involved in migration and other forms of seasonal and regional movements periodically. Of this number, 35 species were migratory, while  9 and 7 species were seasonal and partial migrants respectively. One altitudinal migrant, one passage migrant and one dispersive species were also recorded. In addition, 3 species were nomadic/resident and another three were partial migrant/resident at different occurrence ranges.


Figure 4. Residency and Migratory status of bird species in the study area.

Conservation Status
 
Out of 212 bird species recorded, 209 species were of least concern LC according to IUCN criteria (IUCN, 2024), while three species; Ruff (Calidris pugnax) (NT),  Red-necked Falcon (Falco chicquera) (NT) and Beaudouin’s Snake Eagle (Circaetus boiudinii) (VU) were recorded as species of conservation concern or priority. Calidris pugnax and Falco chicquera were rated as Near Threatened, Circaetus boiudinii is of vulnerable threat status.
	

	






Figure 5. Composition and abundance of AEWA species

Table 3. Checklist of Bird Species in the study area
	S/N
	Species
	Abundance
	Family
	Order
	IUCN
	Feeding Guild

	1
	Abdim's Stork
	42
	Ciconiidae
	Ciconiiformes
	LC
	Insectivore

	2
	Abyssinian Roller
	30
	Coraciidae
	Coraciiformes
	LC
	Insectivore

	3
	African Collared Dove
	4
	Columbidae 
	Columbiformes
	LC
	Omnivore

	4
	African Fish Eagle
	1
	Accipitridae
	Accipitriformes
	LC
	Picivore

	5
	African Grey Hornbill
	19
	Bucerotidae
	Bucerotiformes
	LC
	Omnivore

	6
	African Grey Woodpecker
	3
	Picidae
	Piciformes
	LC
	Insectivore

	7
	African Hobby
	1
	Falconidae
	Falconiformes
	LC
	Carnivore

	8
	African Jacana
	10
	Jacanidae
	Charadriiformes
	LC
	Invertebrates

	9
	African Mourning Dove
	7
	Columbidae 
	Columbiformes
	LC
	Granivore

	10
	African Openbill
	6
	Ciconiidae
	Ciconiiformes
	LC
	Invertebrates

	11
	African Palm Swift
	51
	Apodidae
	Apodiformes
	LC
	Insectivore

	12
	African Pygmy Goose
	3
	Anatidae
	Anseriformes
	LC
	Invertebrates

	13
	African Pygmy Kingfisher
	9
	Alcedinidae
	Coraciiformes
	LC
	Insectivore

	14
	African Silverbill
	48
	Estrildidae
	Passeriformes
	LC
	Granivore

	15
	African Thrush
	10
	Turdidae
	Passeriformes
	LC
	Omnivore

	16
	African Wattled Lapwing
	10
	Charadriidae
	Charadriiformes
	LC
	Invertebrates

	17
	Banded Martin
	2
	Hirundinidae
	Passeriformes
	LC
	Insectivore

	18
	Barn Swallow
	5
	Hirundinidae
	Passeriformes
	LC
	Insectivore

	19
	Bearded Barbet
	12
	Lybiidae
	Piciformes
	LC
	Frugivore

	20
	Beaudouin's Snake Eagle
	1
	Accipitridae
	Accipitriformes
	VU
	Carnivore

	21
	Beautiful Sunbird
	22
	Nectariniidae
	Passeriformes
	LC
	Nectarinivore

	22
	Black  Crake
	10
	Ralliidae
	Galliformes
	LC
	Omnivore

	23
	Black Kite
	2
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	24
	Black Scrub Robin
	1
	Muscicapidae
	Passeriformes
	LC
	Granivore

	25
	Black-billed Wood Dove 
	1
	Columbidae 
	Columbiformes
	LC
	Granivore

	26
	Black-crowned Night Heron
	7
	Ardeidae
	Pelecaniformes
	LC
	Omnivore

	27
	Black-crowned Tchagra
	16
	Malaconotidae
	Passeriformes
	LC
	Insectivore

	28
	Black-headed Gull
	12
	Laridae
	Charadriiformes
	LC
	Omnivore

	29
	Black-headed Heron
	42
	Ardeidae
	Pelecaniformes
	LC
	Omnivore

	30
	Black-headed Lapwing
	26
	Charadriidae
	Charadriiformes
	LC
	Invertebrates

	31
	Black-rumped Waxbill
	15
	Estrildidae
	Passeriformes
	LC
	Granivore

	32
	Black-shouldered Kite
	3
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	33
	Black-winged Kite
	5
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	34
	Black-winged Stilt 
	21
	Recurvirostridae
	Charadriiformes
	LC
	Insectivore

	35
	Blue-naped Mousebird
	2
	Coliidae
	Coliiformes
	LC
	Frugivore

	36
	Broad-billed Roller
	8
	Coraciidae
	Coraciiformes
	LC
	Insectivore

	37
	Bronze Mannikin
	11
	Estrildidae
	Passeriformes
	LC
	Granivore

	38
	Brown Babbler
	8
	Leiothrichidae
	Passeriformes
	LC
	Omnivore

	39
	Brown-backed Woodpecker
	1
	Picidae
	Piciformes
	LC
	Insectivore

	40
	Brubru
	3
	Malaconotidae
	Passeriformes
	LC
	Insectivore

	41
	Bruce's Green Pigeon
	6
	Columbidae 
	Columbiformes
	LC
	Frugivore

	42
	Bush Petronia
	7
	Passeridae
	Passeriformes
	LC
	Granivore

	43
	Chestnut-backed Sparrow-Lark
	8
	Alaudidae
	Passeriformes
	LC
	Omnivore

	44
	Chestnut-bellied Starling
	19
	Sturnidae
	Passeriformes
	LC
	Omnivore

	45
	Chestnut-crowned Sparrow Weaver
	2
	Ploceidae
	Passeriformes
	LC
	Granivore

	46
	Cliff Chat
	3
	Muscicapidae
	Passeriformes
	LC
	Omnivore

	47
	Common Bulbul
	17
	Pycnonotidae
	Passeriformes
	LC
	Omnivore

	48
	Common Greenshank
	3
	Scolopacidae
	Charadriiformes
	LC
	Carnivore

	49
	Common HouseMartin
	6
	Hirundinidae
	Passeriformes
	LC
	Insectivore

	50
	Common Kestrel
	1
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	51
	Common Quail
	3
	Phasianidae
	Galliformes
	LC
	Omnivore

	52
	Common Reed Warbler
	2
	Acrocephalidae
	Passeriformes
	LC
	Insectivore

	53
	Common Sand Piper
	9
	Scolopacidae
	Charadriiformes
	LC
	Insectivore

	54
	Common Swift
	20
	Apodidae
	Apodiformes
	LC
	Insectivore

	55
	Common Waxbill
	6
	Estrildidae
	Passeriformes
	LC
	Omnivore

	56
	Common Whitethroat
	5
	Sylviidae
	Passeriformes
	LC
	Insectivore

	57
	Common-ringed Plover
	6
	Charadriidae
	Charadriiformes
	LC
	Insectivore

	58
	Copper Sunbird
	10
	Nectariniidae
	Passeriformes
	LC
	Nectarinivore

	59
	Coqui Francolin
	3
	Phasianidae
	Galliformes
	LC
	Omnivore

	60
	Crested Lark
	9
	Alaudidae
	Passeriformes
	LC
	Omnivore

	61
	Cut-throat Finch
	11
	Estrildidae
	Passeriformes
	LC
	Granivore

	62
	Dark Chanting Goshawk
	3
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	63
	Desert Cisticola
	2
	Cisticolidae
	Passeriformes
	LC
	Insectivore

	64
	Diederik Cuckoo
	1
	Cuculidae
	Cuculiformes
	LC
	Insectivore

	65
	Double-spurred Francolin
	9
	Phasianidae
	Galliformes
	LC
	Omnivore

	66
	Dwarf Bittern
	3
	Ardeidae
	Pelecaniformes
	LC
	Invertebrates

	67
	Eastern Olivaceous Warbler
	2
	Acrocephalidae
	Passeriformes
	LC
	Insectivore

	68
	Eastern Subalpine Warbler
	1
	Sylviidae
	Passeriformes
	LC
	Insectivore

	69
	Egyptian Plover
	25
	Pluvianidae
	Charadriiformes
	LC
	Invertebrates

	70
	Emin's Shrike
	2
	Laniidae
	Passeriformes
	LC
	Insectivore

	71
	Ethiopian Swallow
	27
	Hirundinidae
	Passeriformes
	LC
	Insectivore

	72
	Eurasian Hoopoe
	3
	Upupidae
	Bucerotiformes
	LC
	Omnivore

	73
	Eurasian Marsh Harrier
	1
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	74
	Exclamatory Paradise Whydah
	5
	Viduidae
	Passeriformes
	LC
	Granivore

	75
	Familiar Chat
	1
	Muscicapidae
	Passeriformes
	LC
	Omnivore

	76
	Fork-tailed Drongo
	7
	Dicruridae
	Passeriformes
	LC
	Insectivore

	77
	Four-banded Sandgrouse
	6
	Pteroclidae
	Pterocilformes
	LC
	Omnivore

	78
	Fox Kestrel
	4
	Falconidae
	Falconiformes
	LC
	Carnivore

	79
	Fulvous Whistling Duck  
	11
	Anatidae
	Anseriformes
	LC
	Granivore

	80
	Gabar Goshawk
	9
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	81
	Golden-breasted Bunting
	9
	Emberizidae
	Passeriformes
	LC
	Granivore

	82
	Gosling's Bunting
	22
	Emberizidae
	Passeriformes
	LC
	Granivore

	83
	Grasshopper Buzzard
	4
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	84
	Great Egret
	17
	Ardeidae
	Pelecaniformes
	LC
	Carnivore

	85
	Greater Blue-eared Starling
	11
	Sturnidae
	Passeriformes
	LC
	Omnivore

	86
	Green Bee-Eater
	3
	Meropidae
	Coraciiformes
	LC
	Insectivore

	87
	Green sand piper
	5
	Scolopacidae
	Charadriiformes
	LC
	Invertebrates

	88
	Green Woodhoopoe
	9
	Phoeniculidae
	Bucerotiformes
	LC
	Insectivore

	89
	Green-winged Pytilia
	8
	Estrildidae
	Passeriformes
	LC
	Granivore

	90
	Grey Heron
	40
	Ardeidae
	Pelecaniformes
	LC
	Carnivore/Piscivore

	91
	Grey-backed Camaroptera
	10
	Cisticolidae
	Passeriformes
	LC
	Insectivore

	92
	Grey-headed Bushrike
	3
	Malaconotidae
	Passeriformes
	LC
	Insectivore/C

	93
	Grey-headed Gull
	11
	Laridae
	Charadriiformes
	LC
	Invertebrates

	94
	Grey-headed Kingfisher 
	15
	Alcedinidae
	Coraciiformes
	LC
	Invertebrates

	95
	Hamerkop
	11
	Scopidae
	Pelecaniformes
	LC
	Carnivore/invertebrates

	96
	Helmeted Guineafowl
	1
	Numididae
	Galliformes
	LC
	Omnivore

	97
	Hen Harrier
	1
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	98
	House Sparrow
	1
	Passeridae
	Passeriformes
	LC
	Granivore

	99
	Intermediate Egret
	2
	Ardeidae
	Pelecaniformes
	LC
	Invertebrates

	100
	Isabelline Wheatear
	2
	Muscicapidae
	Passeriformes
	LC
	Insectivore

	101
	Klaas's Cuckoo
	1
	Cuculidae
	Cuculiformes
	LC
	Insectivore

	102
	Knob-billed Duck
	15
	Anatidae
	Anseriformes
	LC
	Omnivore

	103
	Lanner Falcon
	4
	Falconidae
	Falconiformes
	LC
	Carnivore

	104
	Laughing Dove
	170
	Columbidae 
	Columbiformes
	LC
	Granivore

	105
	Lavender Waxbill
	9
	Estrildidae
	Passeriformes
	LC
	Granivore

	106
	Lesser Kestrel
	1
	Falconidae
	Falconiformes
	LC
	Carnivore

	107
	Levaillant's Cuckoo
	1
	Cuculidae
	Cuculiformes
	LC
	Insectivore

	108
	Little Bee Eater
	9
	Meropidae
	Coraciiformes
	LC
	Insectivore

	109
	Little Bittern
	3
	Ardeidae
	Pelecaniformes
	LC
	Carnivore/invertebrates

	110
	Little Egret
	9
	Ardeidae
	Pelecaniformes
	LC
	Carnivore/Piscivore

	111
	Little Stint 
	2
	Scolopacidae
	Charadriiformes
	LC
	Invertebrates

	112
	Little Swift
	33
	Apodidae
	Apodiformes
	LC
	Insectivore

	113
	Little Weaver
	7
	Ploceidae
	Passeriformes
	LC
	Granivore

	114
	Little-ringed Plover
	8
	Charadriidae
	Charadriiformes
	LC
	Insectivore

	115
	Lizard Buzzard
	4
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	116
	Long-tailed Glossy Starling
	55
	Sturnidae
	Passeriformes
	LC
	Ominvore

	117
	Melodious Warbler
	3
	Acrocephalidae
	Passeriformes
	LC
	Insectivore

	118
	Montagu's Harrier
	5
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	119
	Mosque Swallow
	10
	Hirundinidae
	Passeriformes
	LC
	Insectivore

	120
	Mourning Collared Dove
	6
	Columbidae 
	Columbiformes
	LC
	Granivore

	121
	Namaqua Dove
	29
	Columbidae 
	Columbiformes
	LC
	Granivore

	122
	Northern Anteater Chat
	20
	Muscicapidae
	Passeriformes
	LC
	Insectivore

	123
	Northern Black Flycatcher
	6
	Muscicapidae
	Passeriformes
	LC
	Insectivore

	124
	Northern Carmine Bee-eater
	90
	Meropidae
	Coraciiformes
	LC
	Insectivore

	125
	Northern Crombec
	9
	Macrosphenidae
	Passeriformes
	LC
	Insectivore

	126
	Northern Grey-headed Sparrow
	26
	Passeridae
	Passeriformes
	LC
	Granivore

	127
	Northern Red Bishop
	20
	Ploceidae
	Passeriformes
	LC
	Omnivore

	128
	Northern Red-billed Hornbill
	23
	Bucerotidae
	Bucerotiformes
	LC
	Frugivore

	129
	Orange-checked Waxbill
	2
	Estrildidae
	Passeriformes
	LC
	Granivore

	130
	Ovambo Sparrow Hawk
	3
	Accipitridae
	Accipitriformes
	LC
	Avivore

	131
	Peregrine Falcon
	1
	Falconidae
	Falconiformes
	LC
	Avivore

	132
	Piapiac
	15
	Corvidae
	Passeriformes
	LC
	Omnivore

	133
	Pied Avocet
	2
	Recurvirostridae
	Charadriiformes
	LC
	Insectivore

	134
	Pied Crow
	10
	Corvidae
	Passeriformes
	LC
	Ominvore

	135
	Pied Kingfisher
	18
	Alcedinidae
	Coraciiformes
	LC
	Avivore

	136
	Pin Tail Whydah
	5
	Viduidae
	Passeriformes
	LC
	Ominvore

	137
	Preuss's Clift Swallow
	4
	Hirundinidae
	Passeriformes
	LC
	Insectivore

	138
	Purple Roller
	19
	Coraciidae
	Coraciiformes
	LC
	Insectivore 

	139
	Purple Starling
	51
	Sturnidae
	Passeriformes
	LC
	Ominvore

	140
	Pygmy Sunbird
	15
	Nectariniidae
	Passeriformes
	LC
	Nectarinivore/insectivore

	141
	Red-billed Firefinch
	37
	Estrildidae
	Passeriformes
	LC
	Granivore

	142
	Red-billed Oxpecker
	2
	Buphagidae
	Passeriformes
	LC
	Insectivore

	143
	Red-billed Quelea
	27
	Ploceidae
	Passeriformes
	LC
	Granivore

	144
	Red-cheeked Cordon-Bleu
	42
	Estrildidae
	Passeriformes
	LC
	Granivore

	145
	Red-eyed Dove
	6
	Columbidae 
	Columbiformes
	LC
	Granivore

	146
	Red-faced Cisticola
	3
	Cisticolidae
	Passeriformes
	LC
	Insectivore

	147
	Red-headed Quelea
	6
	Ploceidae
	Passeriformes
	LC
	Granivore

	148
	Red-necked Buzzard
	6
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	149
	Red-necked Falcon
	1
	Falconidae
	Falconiformes
	NT
	Carnivore

	150
	Red-pate Cisticola
	1
	Cisticolidae
	Passeriformes
	LC
	Insectivore

	151
	Red-shouldered Cuckooshrike
	2
	Campephagidae
	Passeriformes
	LC
	Insectivore

	152
	Red-throated Bee-eater
	5
	Meropidae
	Coraciiformes
	LC
	Insectivore

	153
	Reed Cormorant
	83
	Phalacrocoracidae
	Suliformes
	LC
	Carnivore/Piscivore

	154
	Rose-ringed Parakeet
	9
	Psittaculidae
	Psittaciformes
	LC
	Omnivore

	155
	Ruff
	5
	Scolopacidae
	Charadriiformes
	NT
	Ominvore

	156
	Sahel Paradise Whydah
	2
	Viduidae
	Passeriformes
	LC
	Granivore

	157
	Scarlet-chested Sunbird
	6
	Nectariniidae
	Passeriformes
	LC
	Nectarinivore

	158
	Scissor-tailed Kite
	1
	Accipitridae
	Accipitriformes
	LC
	Carnivore/invertebrates

	159
	Senegal Batis
	4
	Platysteiriidae
	Passeriformes
	LC
	Insectivore 

	160
	Senegal Coucal
	13
	Cuculidae
	Cuculiformes
	LC
	Insectivore/C

	161
	Senegal Eremomela
	2
	Cisticolidae
	Passeriformes
	LC
	Insectivore

	162
	Senegal Lapwing
	4
	Charadriidae
	Charadriiformes
	LC
	Invertebrates

	163
	Senegal Parrot
	10
	Psittacidae
	Psittaciformes
	LC
	Frugivore

	164
	Senegal Thick-knee
	5
	Burhinidae
	Charadriiformes
	LC
	Invertebrates

	165
	Shikra
	2
	Accipitridae
	Accipitriformes
	LC
	Carnivore/invertebrates

	166
	Singing Bush Lark
	2
	Alaudidae
	Passeriformes
	LC
	Omnivore

	167
	Singing Cisticola
	1
	Cisticolidae
	Passeriformes
	LC
	Insectivore

	168
	Speckled Pigeon
	54
	Columbidae 
	Columbiformes
	LC
	Granivore

	169
	Speckle-fronted Weaver
	12
	Ploceidae
	Passeriformes
	LC
	Granivore

	170
	Spotted Thick Knee
	1
	Burhinidae
	Charadriiformes
	LC
	Carnivore/invertebrates

	171
	Spur-winged Goose
	3
	Anatidae
	Anseriformes
	LC
	Omnivore

	172
	Spur-winged Lapwing
	32
	Charadriidae
	Charadriiformes
	LC
	Invertebrates

	173
	Squacco Heron
	38
	Ardeidae
	Pelecaniformes
	LC
	Invertebrates

	174
	Stone Patridge
	41
	Odontoforiidae
	Galliformes
	LC
	Granivore

	175
	Sudan Golden Sparrow
	4
	Passeridae
	Passeriformes
	LC
	Granivore

	176
	Tawny Pipit
	1
	Motaciliidae
	Passeriformes
	LC
	Omnivore

	177
	Tawny-flanked Prinia
	20
	Cisticolidae
	Passeriformes
	LC
	Invertebrates

	178
	Temminck's Stint
	2
	Scolopacidae
	Charadriiformes
	LC
	Invertebrates

	179
	Three-banded Plover
	4
	Charadriidae
	Charadriiformes
	LC
	Invertebrates

	180
	Variable Sunbird
	7
	Nectariniidae
	Passeriformes
	LC
	Nectarinivore/insectivore

	181
	Vieillot's Barbet
	2
	Lybiidae
	Piciformes
	LC
	Frugivore

	182
	Village Indigobird
	10
	Viduidae
	Passeriformes
	LC
	Granivore

	183
	Village Weaver
	42
	Ploceidae
	Passeriformes
	LC
	Granivore

	184
	Vinaceous Dove
	19
	Columbidae 
	Columbiformes
	LC
	Granivore

	185
	Vitelline Masked Weaver
	1
	Ploceidae
	Passeriformes
	LC
	Granivore

	186
	Western Cattle Egret
	148
	Ardeidae
	Pelecaniformes
	LC
	Insectivore

	187
	Western Grey Plantain Eater
	7
	Musophagidae
	Musophagiformes
	LC
	Frugivore

	188
	Western Marsh Harrier
	1
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	189
	Western Olivaceous Warbler
	1
	Acrocephalidae
	Passeriformes
	LC
	Insectivore

	190
	Western Yellow Wagtail
	8
	Motaciliidae
	Passeriformes
	LC
	Insectivore 

	191
	White Stork
	4
	Ciconiidae
	Ciconiiformes
	LC
	Carnivore/invertebrates

	192
	White-bellied Bustard
	4
	Otididae 
	Otidiformes
	LC
	Omnivore

	193
	White-billed Buffalo Weaver
	13
	Ploceidae
	Passeriformes
	LC
	Omnivore

	194
	White-face Whistling Duck
	622
	Anatidae
	Anseriformes
	LC
	Granivore

	195
	White-fronted Bee-eater
	2
	Meropidae
	Passeriforme
	LC
	Insectivore

	196
	White-headed Barbet
	2
	Lybiidae
	Piciformes
	LC
	Frugivore

	197
	White-rumped Seedeater
	11
	Fringiliidae
	Passeriformes
	LC
	Granivore

	198
	White-throated Bee-eater
	3
	Meropidae
	Passeriformes
	LC
	Insectivore 

	199
	White-winged Tern
	2
	Laridae
	Charadriiformes
	LC
	Insectivore/C

	200
	Willow Warbler
	1
	Phylloscopidae
	Passeriformes
	LC
	Insectivore

	201
	Winding Cisticola
	2
	Cisticolidae
	Passeriformes
	LC
	Insectivore

	202
	Wire-tailed Swallow
	2
	Hirundinidae
	Passeriformes
	LC
	Insectivore

	203
	Wood Sandpiper
	1
	Scolopacidae
	Charadriiformes
	LC
	Invertebrates

	204
	Woodchat Shrike
	1
	Laniidae
	Passeriformes
	LC
	Insectivore 

	205
	Yellow-billed Kite
	6
	Accipitridae
	Accipitriformes
	LC
	Carnivore

	206
	Yellow-billed Oxpecker
	10
	Buphagidae
	Passeriformes
	LC
	Insectivore

	207
	Yellow-billed Shrike
	21
	Laniidae
	Passeriformes
	LC
	Insectivore/C

	208
	Yellow-crowned Gonolek
	7
	Malaconotidae
	Passeriformes
	LC
	Frugivore

	209
	Yellow-fronted Canary
	5
	Fringiliidae
	Passeriformes
	LC
	Granivore

	210
	Yellow-fronted Tinker Bird
	3
	Lybiidae
	Piciformes
	LC
	Frugivore

	211
	Yellow-throated Longclaw
	1
	Motaciliidae
	Passeriformes
	LC
	Insectivore 

	212
	Zitting Cisticola
	2
	Cisticolidae
	Passeriformes
	LC
	Insectivore 



Discussion
This study provides the first checklist of avifauna in Gongola river (Kupto-Dadin-kowa axis), Northeast Nigeria, documenting 20.2% of Nigeria's total bird species richness. Past studies example Adang et al. (2015), focused on the reservoir and surrounding Savannah woodland close to the dam.  While their efforts are commendable, only 60 species of birds were recorded due perhaps to the scope and limitations of their study. Our results therefore underscores the importance of scale, survey method and scope in studies of this nature. Our findings offered additional perception into species distribution and habitat use. When compared on a regional scale, the Hadejia Nguru wetlands, located in the Hadejia, have recorded 191 bird species from 54 families (Ringim and Muhammad, 2017), while Nsor et al. (2025) recorded 82 species in an abandoned dam/reservoir in Biu, Borno State, Nigeria. Still within the region, Ahmad et al. (2025) recorded 84 species of birds drawn from 41 families in wetlands in Dutse, Jigawa state; while Delphine et al. (2013) recorded 163 species in 53 bird families and 160 species in 55 bird families at Kiri and Gyawana lakes respectively near Numan, Adamawa state. In the light of the above, we have demonstrated the ecological richness of the wetland and surrounding habitats, considering the richness and composition of both water dependent and obligatorily terrestrial species. Although the aforementioned studies may differ in scale and census methods, the high species richness of Kupto - Dadin-kowa course of the Gongola river highlights the avifauna richness of our study area and the urgent need for prioritization of this important landscape as a key biodiversity area (KBA) and hopefully in the nearest future an important bird area (IBA). Based on the seminal works of Adang et al. (2015), the current status of the wetland as our results indicate, suggest the possibility of more species of conservation importance if we increase the scale of our survey subsequently to cover most of the Gongola river and her adjoining tributaries. 
[bookmark: _GoBack]Notably, while past studies highlighted the significance of wetlands for avian diversity, the differences in species numbers (richness) may reflect variations in wetland size (Suleiman et al., 2015), habitat/landscape characteristics (Basile et al., 2021), and survey methodologies. Apart from these factors, the duration of the assessment and the season could also determine the abundance and composition of species. For a comprehensive comparative regional assessment, these factors must be considered. Our results are in tandem with studies conducted in other geographical regions and focused on wetland bird species (see Ashraf et al., 2019; Basile et al., 2021; Satheesh et al., 2024)
The Gongola river is a major source of water for most riverine communities along its course. These communities have built their livelihood support systems around this river and depend on the river for off-season agriculture (irrigation), fishing, and commercial transportation through the use of motorized boats and canoes. Apart from the sociocultural significance of the river to the people of Gombe, Yobe, Bauchi, Plateau and Adamawa states; it is unarguably  an important wetland and habitat for intra-African and Palearctic migrants as well as resident bird species that  traverse the entire wetland and allied landscapes. The river is also home to a thriving population of hippopotamus and other notable aquatic and semi-aquatic fauna. 
It is worthy of note also that the sighting of 38 species of waterbirds that are listed among the 250 species of conservation importance under the African Eurasian Wetland Agreement (AEWA), makes this wetland deserving of conservation attention by the relevant authorities (Boere, 2010). Moreso, three species; Ruff (Calidris pugnax) (NT),  Red-necked Falcon (Falco chicquera) (NT) and Beaudouin’s Snake Eagle (Circaetus boiudinii) (VU) were recorded as species of conservation concern or priority. Calidris pugnax and Falco chicquera were rated as Near Threatened, Circaetus boiudinii is of vulnerable threat status, according to International Union for the conservation of Nature (IUCN 3.1) criteria.
The ecological and agricultural significance can be seen in the composition of feeding guilds. The high number of insectivores recorded suggest that nearby farms  could enjoy the ecosystem service of pest control and pollination (Tela et al., 2021). This has implication for economic and food security for the communities that farm close to the river. However, common threats to avian species survival include but not limited to over grazing which threatens the survival of nestlings and eggs of most ground nesting bird species, Over-dependence on chemical based fertilizers, pesticides and herbicides by farmers; these chemicals destroys both terrestrial and aquatic macro-fauna depleting the food resource for insectivores and birds that eat aquatic and terrestrial invertebrates. Farmers often hunt down some species, as these bird species are considered as pests of crops by farmers. On a general note, the most profound threats in the area is habitat destruction and pollution.

Conclusion
This study presents a comprehensive checklist of waterbirds,water-associated and Savannah woodland/farmland bird species across seven communities along the Kupto - Dadin-kowa water-course of the Gongola river, northeast Nigeria. The preponderance of both migratory and resident bird species underscores the ecological significance of this wetland ecosystem for avian conservation. Despite the richness of bird species, encompassing both waterbirds and terrestrial species, the river remain under-researched. This highlights the pressing need for more detailed and systematic studies to assess the population dynamics and conservation status of the avifauna  in the area.
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NO. SPECIES	
Avivore	Carnivore	Carnivore/Invertebrate	Carnivore/Piscivore	Frugivore	Granivore	Insectivore	Insectivore/Carnivore	Invertebrates	Nectrinivore	Nectrinivore/insectivore	Ominivore	Piscivore	3	22	6	3	10	39	63	4	20	3	2	36	1	


Number of species	
Resident in range	Migratory	Seasonal Movement	Partial Migrants 	Altitudinal Migrant	Passage Migrant	Dispersive	Normadic/ Resident	Partial Migrants /Resident	152	35	9	7	1	1	1	3	3	


No. Seen	
Abdim's Stork	African Openbill	African Pygmy Goose	African Wattled Lapwing	Black  Crake	Black-crowned Night Heron	Black-headed Gull	Black-headed Heron	Black-winged Stilt 	Common Greenshank	Common Sand Piper	Common-ringed Plover	Dwarf Bittern	Egyptian Plover	Fulvous Whistling Duck  	Great Egret	Green sand piper	Grey Heron	Grey-headed Gull	Knob-billed Duck	Little Bittern	Little Egret	Little Stint 	Little-ringed Plover	Pied Avocet	Ruff	Senegal Lapwing	Spotted Thick Knee	Spur-winged Goose	Spur-winged Lapwing	Squacco Heron	Temminck's Stint	Three-banded Plover	Western Cattle Egret	White Stork	White-face Whistling Duck	White-winged Tern	Wood Sandpiper	42	6	3	10	10	7	12	42	21	3	9	6	3	25	11	17	5	40	11	15	3	9	2	8	2	5	4	1	3	32	38	2	4	148	4	622	2	1	
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Abstract

The

Gongola

river

is

a

significant

tributary

of

the

Benue

river

that

meets

the

river

Niger

at

Lokoja.

It

is

a

wetland

that

supports

livelihood

across

six

northern

states

and

beyond.

In

this

study,

we

sampled

avifauna

diversity

from

a

section

of

the

river

(Kupto--Dadin-kowa

reservoir)

and

surrounding

landscapes

to

develop

a

checklist

as

a

first

step

in

measuring

the

ecological

significance

of

the

river.

Point

count

census

method

was

employed.

We

recorded

a

total

of

3146

individuals

from

212

species.

One

hundred

and

thirty

eight

(138)

genera,

in

62

families

and

20

orders

were

also

recorded.

Thirty

eight

(38)

AEWA

listed

species

were

recorded

with

a

total

abundance

of

1188

individuals,

accounting

for

37.8

%

of

the

overall

abundance

of

all

species

combined.

The

most

abundant

bird

species

was

the

white

faced

whistling

duck

(

Dendrocygna

viduata

)

with

a

total

of

622

individuals,

followed

by

the

laughing

dove

(

Spilopelia

senegalensis

)

with

170

individuals.

The

most

species

rich

family

was

Accipitridae

with

a

total

of

19

species,

followed

by

Ardeidae,

Columbidae

and

Estrildidae

with

10

species

each.

Insectivores

were

the

most

diverse

functional

and

feeding

guild

with

a

total

of

63

species

and

cumulative

abundance

of

721

individuals,

followed

by

granivores

and

omnivores

with

a

total

of

39

and

36

individuals

respectively.

One

hundred

and

fifty

two

species

(152)

were

resident

within

range

of

occurrence,

accounting

for

71.7

%

of

total

number

of

bird

species

recorded;

while

60

bird

species

(28.3

%)

were

observed

to

be

involved

in

one

form

of

migration

or

the

other.

The

preponderance

of

both

migratory

and

resident

bird

species

underscores

the

ecological

significance

of

this

wetland

ecosystem

for

avian

conservation.

More

detailed

and

systematic

studies

are

required

to

assess

the

population

dynamics

and

conservation

status

of

the

avifauna

in

the

area.

The

river

holds

great

potential

as

an

avifaunal

sanctuary

if

protective

measures

are

taken

to

preserve

and

conserve

its

ecological

integrity.
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