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                                                                          Abstract
A study on mosquito species abundance, composition, and distribution was conducted in Mana Babba area of Sokoto State, Nigeria. Mosquito larvae were collected using a standard dipping method from three locations: Dan Hako, Runji, and Gidan Kwano. The larvae were reared to adult stage under laboratory conditions and identified based on their morphological characteristics, including palpi length, wing patterns, and abdominal tip shape. A total of 720 mosquitoes belonging to three genera (Anopheles, Aedes, and Culex) were collected. Anopheles was the most abundant genus, accounting for 63.9% of the total mosquito population, followed by Aedes (27.8%) and Culex (8.3%). The distribution of mosquito genera varied across the three locations, with Anopheles being dominant in Dan Hako (84.2%) and Aedes being dominant in Gidan Kwano (66.7%). The findings of this study have significant implications for disease transmission and control, emphasizing the need for targeted interventions to manage mosquito populations. The high abundance of Anopheles, a primary vector of malaria, underscores the importance of prioritizing malaria control measures in the study area. The results of this study provide valuable insights into the mosquito fauna of the study area and highlight the need for continued surveillance and monitoring of mosquito populations to inform effective control strategies."

                                                          CHAPTER ONE
1.0                                                   INTRODUCTION 
Mosquitoes are significant vectors of diseases globally, transmitting pathogens that cause malaria, dengue fever, yellow fever, and other debilitating diseases [WHO, 2022]. In Nigeria, mosquito-borne diseases are a major public health concern, with malaria being a leading cause of morbidity and mortality [NMEP, 2023]. The country's tropical climate, diverse geography, and environmental factors create an ideal breeding ground for various mosquito species, exacerbating the spread of these diseases.

Mosquitoes are small, flying insects that belong to the order Diptera and family Culicidae [Becker et al., 2020]. They are known for their distinctive buzzing sound and are attracted to humans and animals by carbon dioxide, lactic acid, and other substances found in breath and sweat [Takken and Knols, 2022]. Mosquitoes have a slender body, typically 4-14 mm in length, with transparent wings that reach up to 3 cm in diameter and are covered with small scales [Service, 2020]. Female mosquitoes feed on blood to produce eggs, while males feed on nectar and plant juices [Clements, 2019]. There are approximately 3,300 species of mosquitoes, divided into 41 genera and three subfamilies: Toxorhynchitinae, Anophelinae, and Culicinae [Sangbakembi-Ngounou et al., 2022]. The life cycle of a mosquito consists of four stages: egg, larva, pupa, and adult [Kumar et al., 2023]. Female mosquitoes lay their eggs in standing water, which hatch into larvae after a few days [Kumar et al., 2023]. The larvae feed on aquatic microorganisms and molt several times before entering the pupal stage [WHO, 2022].

Mosquitoes are vectors for many diseases, including malaria, filariasis, yellow fever, dengue, and encephalitis viruses [Sangbakembi-Ngounou et al., 2022]. Anopheles species transmit malaria and filariasis, while Aedes species transmit yellow fever, dengue, and other arboviruses [Brugueras et al., 2020]. Culex species transmit filariasis and various arboviruses [Ferraguti et al., 2020].Lymphatic filariasis, although somewhat limited in distribution compared to malaria, is a common disease in tropical areas. Approximately 51 million people are infected with lymphatic filariasis globally [WHO, 2022]. In addition, more than 29 million people are at risk of contracting loiasis in Central and West Africa [Wilairatana et al., 2022]. Mosquitoes have a worldwide distribution; they occur throughout the tropical and temperate regions and extend their range northwards into the Arctic Circle [Harbach, 2020]. The only areas from which they are absent are Antarctica, and a few islands. They are found at elevations of 5500m and down mines at depths of 1250m [Becker et al., 2020].

Mosquitoes are also a nuisance to humans because of their biting and the sound they produce [WHO, 2024]. Malaria, transmitted by several Anopheles species, is probably the most prevalent and devastating disease of mankind in the tropics. According to the World Health Organization, there were an estimated 263 million malaria cases and 597,000 deaths worldwide in 2023, with approximately 95% of deaths occurring in the WHO African Region [WHO, 2024]. Malaria either alone or in combination with other diseases is thought to significantly contribute to mortality rates globally. Most deaths occur in pregnant women, infants, or very young children [WHO, 2024].

The abundance, composition, and distribution of mosquito species vary across different regions in Nigeria, influenced by factors such as climate, vegetation, and human activities [Oduola et al., 2020]. In Sokoto State, Nigeria, previous studies have identified various mosquito species, including Culex quinquefasciatus, Anopheles gambiae, Aedes aegypti, and Aedes albopictus [Adebayo et al., 2022]. While several entomological surveys have been carried out across Nigeria, there is limited information on mosquito species composition and diversity specific to Sokoto communities [Irikannu, 2022]. Local data are crucial because differences in breeding habitats and microclimatic conditions may influence vector abundance and seasonal patterns, thereby affecting disease transmission risk [Aschale et al., 2023].

1.1 Statement of the Reseach Problem
Despite the efforts to control mosquito-borne diseases, the prevalence of these diseases remains high in Nigeria (FMOH, 2022). The lack of knowledge on the distribution and abundance of mosquito species in specific areas hinders the development of effective control measures. Therefore, there is a need to investigate the mosquito species abundance, composition, and distribution in Mana Babba area, Sokoto State, Nigeria.

1.2 Justification of the study 
The high prevalence of mosquito-borne diseases in Nigeria, particularly in Sokoto State, necessitates a comprehensive understanding of the mosquito species abundance, composition, and distribution in the area. Paucity of information on the the distribution and abundance of mosquito species hinder the development of effective control measure. This study on mosquito species abundance, composition, and distribution in Mana Babba area Sokoto State,will provide valuable information on mosquito species composition and diversity in the region. Understanding the mosquito population dynamics, will inform targeted interventions for mosquito control, contributing to the reduction of disease burden.

1.3 Aim of the Study
The main aim of this research is to determine the mosquito species abundance, composition, and diversity of mosquito populations in Mana Babba area of Sokoto State, Nigeria. The specifi Objectives of the study are to:

1. To determine the abundance of mosquito species in the area 

2 assess the species composition and diversity of mosquito species.
CHAPTER TWO
2.0                                                    LITERATURE REVIEW 
2.1 Classification of Mosquitoes
Mosquitoes belong to the family Culicidae and are classified into several genera, including Aedes, Anopheles, Culex, and Mansonia. The most medically important genera are Aedes, Anopheles, and Culex, which transmit diseases like malaria, dengue fever, and filariasis. 

Kingdom:                    Animalia

Phylum:                      Arthropoda

Class:                         Insecta

Subclass:                 Pterygota

Order:                       Diptera

Suborder:                Nematocera

Family:                   Culicidae

Subfamilies:        Toxorhynchitinae, Anophelinae, Culicinae

Genera:               Toxorhynchites, Anopheles, Culex, Aedes, Mansonia (Harbach, 2007). 

Mosquitoes have inhabited Earth for approximately 170 million years (Standfast, 2002), highlighting their evolutionary adaptability. As documented by (Becker et al, Harbach 2021), contemporary inventories recognize over 3,600 mosquito species globally, with taxonomic research ongoing to elucidate newly discovered taxa. Their classification integrates morphological attributes, behavioral ecology, and molecular genetics (Paaijmans et al., 2022). 

The etymology of "mosquito" traces to Spanish and Portuguese roots meaning "little fly," with historical usage dating to circa 1583 (Etymology Online, 2021). Hematophagous female mosquitoes—prevalent among medically significant species—acquire blood meals from diverse vertebrate hosts, including humans, via bites central to pathogen transmission (Lehane, 2022). Bites often provoke localized cutaneous reactions in humans, appearing as pruritic papules (~0.5–1.5 cm diameter) persisting several days (CDC, 2024; Franklinos et al., 2023), with excessive scratching risking secondary infection (WHO, 2023).

Critically, mosquitoes vector numerous globally impactful pathogens: malaria (Plasmodium spp.), West Nile virus, dengue, Zika, chikungunya (Gubler, 2023; Paaijmans et al., 2022), driving integrated vector management prioritized by health authorities (WHO, 2023; EPA, 2024). Evidence-based interventions include elimination of aquatic breeding sites, larviciding, insecticide-treated nets (ITNs), and repellents (DEET, picaridin, IR3535) (Onen et al., 2023; CDC, 2024). In Nigeria, foundational studies focused on yellow fever and arboviruses (Omotayo et al., 2021), with Mansonia africana historically prominent (~60% human-biting fraction in Ibadan; Awolola et al., 2022). Contemporary vectors of concern include Aedes aegypt (arboviruses) and Anopheles gambiae s.l. (malaria) (Awolola et al., 2022; Okorie et al., 2025).

2.2 Morphology of Mosquitoes
Mosquitoes exhibit distinctive morphological characteristics central to their identification and biological roles. They possess a long, slender body, wings adorned with scales, and a prominent proboscis adapted for feeding (Lehane, 2022). Specifically, the female mosquito is equipped with a piercing-sucking mouthpart facilitating blood meals critical for egg production (Harbach, 2021; Paaijmans et al., 2022).

Mosquitoes are relatively small insects, typically ranging 3–6 mm in length, though size varies by species: some are as diminutive as 2 mm, while others extend up to 19 mm (Becker et al., 2020; Franklinos et al., 2023). Their body plan distinctly segments into head, thorax, and abdomen.

The head features conspicuous kidney-shaped compound eyes and a pair of filamentous, segmented antennae arising between them. Sexual dimorphism is evident in antennal morphology: females exhibit pilose antennae with short hair whorls, whereas males typically display plumose (feathery) antennae with long hairs, enabling convenient sex determination via antennal examination (Harbach, 2021). The thorax bears dorsal and lateral scales varying in color (dull/shiny; white, brown, black), often imparting species-specific patterns via scale arrangement (Becker et al., 2020; Awolola et al., 2022). Wings are long and narrow, with conserved vein patterns across species; scales clothing veins commonly appear brown, black, white, or creamy yellow (Lehane, 2022; Paaijmans et al., 2022). Legs are elongate and slender, scale-covered, sometimes exhibiting patterned rings (CDC, 2024; Franklinos et al., 2023).The abdomen comprises 10 segments, though typically only seven or eight are externally visible (Rueda, 2004; Harbach, 2021).
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Figure1:  Morphology features of mosquito (Adapted from : Burkket_cadena, ND. mosquitoes of the southeastern united state. Tuscaloosa: The University of Alabama press 2013.)

2.3 Life Cycle of Mosquitoes
The life cycle of mosquitoes encompasses four distinct stages: egg, larva, pupa, and adult, underpinning their reproductive biology and vectorial capacity (Service, 2008; Paaijmans et al., 2022).

2.3.1 Eggs
Mosquito eggs are typically oviposited on the surface of standing water, encompassing natural habitats like ponds and anthropogenic containers (Becker et al., 2020; Harbach, 2021). Fecundity varies by species, with some females capable of laying up to 500 eggs per gonotrophic cycle ( Paaijmans et al., 2022). Eggs often appear white or light-colored, frequently assuming raft-like configurations adaptive for aquatic environments (Harbach, 2021; Franklinos et al., 2023). Hatching occurs within 24-48 hours, contingent on temperature and humidity parameters ( CDC, 2024).

2.3.2 Larvae
Mosquito larvae ("wrigglers") inhabit aquatic milieus, ingesting organic substrates including algae, bacteria, small invertebrates, and detritus (Lehane, 2022). Morphologically, larvae exhibit distinct head, thorax, and abdomen segmentation, propelling via characteristic wiggling motions ( Harbach, 2021). Development proceeds through four instars, with durations (~5-7 days typically) modulated by species ecology and ambient conditions (Becker et al., 2020; Paaijmans et al., 2022). Dietary components include:

2.3.3 Pupae
Transitioning from fourth-instar larvae, pupae ("tumblers") are non-feeding, resting at the water-air interface (Lehane, 2022). Comma-shaped, they respire via paired thoracic respiratory trumpets (Harbach, 2021; Paaijmans et al., 2022). Pupal duration typically spans 2-3 days, environmentally sensitive  CDC, 2024).

2.3.4 Adult
Emerged adults exit aquatic pupal exuvia, initially soft-bodied pending exoskeletal hardening (Becker et al., 2020). Functionally, adult females hematophage for proteinaceous egg maturation requisites; males typically nectar-feed ( Gubler, 2023). The adult stage epitomizes vectorial capacity central to pathogen transmission (WHO, 2023; EPA, 2024). Longevity spans weeks-months, species- and ecology-dependent (Awolola et al., 2022; Franklinos et al., 2023).

[image: image2.png]



Figure1: Life Cycle of Female Mosquitoes, CDC, 2022
2.4 Feeding Habits of Mosquitoes
Mosquito feeding behaviors are central to their ecology and epidemiological significance as disease vectors (Lehane, 2022; Paaijmans et al., 2022). Both male and female mosquitoes feed on nectar and plant juices, deriving energy crucial for flight and survival (Gubler, 2023; Takken and Verhulst, 2013). However, females of many species exhibit hematophagy (blood-feeding), a critical process for egg production (gonotrophic cycle) that provides the protein necessary for oogenesis (Lehane, 2022; Harbach, 2021). In contrast, males typically feed on nectar and lack the blood-feeding adaptations prevalent in many female counterparts (CDC, 2024; Franklinos et al., 2023). Mosquitoes utilize multimodal sensory strategies to locate hosts, integrating chemical, visual, and thermal cues. Key attractants include carbon dioxide (CO₂), a potent cue exhaled by vertebrates ( Paaijmans et al., 2022), 1-octen-3-ol found in breath and sweat that enhances attraction (Lehane, 2022; Gubler, 2023), and other volatiles like skin microbiota-derived compounds and lactic acid contributing to host appeal (Franklinos et al., 2023; Awolola et al., 2022). 

 Visual detection of movement, shape, and contrast aids host identification, particularly in diurnal species like Aedes (Harbach, 2021; CDC, 2024), while body heat sensing facilitates close-range targeting (Lehane, 2022; WHO, 2023). Several factors shape feeding preferences: species specificity dictates anthropophily (Aedes aegypti) versus zoophily (Culex spp.) (Gubler, 2023; Awolola et al., 2022), environmental parameters like temperature and humidity modulate activity patterns (Paaijmans et al., 2022; Franklinos et al., 2023), ecological host availability influences feeding patterns (Harbach, 2021), and individual human attractiveness variability links to genetics and sweat composition (Shirai et al., 2024; CDC, 2024). The implications are profound: blood-feeding underpins mosquitoes’ vectorial capacity for pathogens causing malaria, dengue, Zika (WHO, 2023; EPA, 2024). 

2. 5 Major Mosquito-Borne Diseases
1. Malaria is a parasitic disease transmitted by female Anopheles mosquitoes, caused by Plasmodium species, and characterized by recurrent fever, chills, and anemia (White, 2021; WHO, 2022). It remains a major global health burden, with an estimated 247 million cases and 619 000 deaths in 2021, predominantly in sub‑Saharan Africa (WHO, 2022). The disease manifests through a complex lifecycle involving hepatic and erythrocytic stages, leading to severe complications such as cerebral malaria and severe anemia if untreated (Ashley and White, 2020; Phillips et al., 2021). Rapid diagnostic tests and microscopy confirm infection, while artemisinin‑based combination therapies (ACTs) are the standard treatment, alongside vector control measures like insecticide‑treated nets (ITNs) and indoor residual spraying (IRS) for prevention (Bhatt et al., 2022; Tusting et al., 2023). 

2.Chikungunya: Chikungunya is a viral disease transmitted by Aedes mosquitoes, characterized by fever and often debilitating joint pain (Lehane, 2022; Harbach, 2021). Outbreaks have been reported in Africa, Asia, and the Americas, illustrating its capacity for global spread (Gubler, 2023; Awolola et al., 2022). A hallmark is the potential chronicity of joint symptoms, with pain sometimes persisting months or years post-infection, impacting patients’ quality of life (Franklinos et al., 2023).

3.Yellow Fever: Yellow fever is a viral hemorrhagic disease transmitted by Aedes aegypti mosquitoes, endemic in parts of Africa and South America (WHO, 2023; Harbach, 2021). The highly effective 17D vaccine confers immunity, yet outbreaks persist in areas with low vaccination coverage (CDC, 2024; Gubler, 2023). Urban transmission cycles involving Aedes aegypti underscore its epidemic risk in densely populated settings (Becker et al., 2020).

4. Dengue Fever:Dengue fever is an acute viral illness transmitted by Aedes mosquitoes, especially Aedes aegypti, and caused by four distinct serotypes (DENV‑1 to DENV‑4) (Gubler, 2022; Simmons et al., 2021). It presents with high fever, severe headache, retro‑orbital pain, myalgia, arthralgia, rash, and often a transient leukopenia (Khalil et al., 2023). In endemic regions, the disease can progress to severe dengue, characterized by plasma leakage, hemorrhagic manifestations, and shock, which carries a high case‑fatality if untreated (WHO, 2022). Global incidence has risen dramatically, with over 100 million infections reported annually across tropical and subtropical zones (Bhatt et al., 2021). Management focuses on supportive care—fluid replacement and close monitoring—while vector control and vaccine implementation (e.g., Dengvaxia in specific populations) remain key prevention strategies (Hadinegoro et al., 2022; Wilder‑Smith et al., 2023).

5. Lymphatic Filariasis (Elephantiasis): Lymphatic filariasis is caused by parasitic worms (Wuchereria bancrofti, Brugia malayi) transmitted by mosquitoes, leading to debilitating lymphatic damage (WHO, 2023; Lehane, 2022). The World Health Organization aims for its elimination as a public health problem, with mass drug administration programs underway globally, including efforts in Nigeria (Awolola et al., 2022; WHO, 2023).

2.6 CONTROL OF MOSQUITOES
1. Environmental management, which includes eliminating or modifying breeding sites by removing stagnant water, clearing clogged drains, and altering habitats, combined with personal protection measures such as using insect repellents (DEET, picaridin), long‑lasting insecticide‑treated nets (LLINs), and protective clothing, forms a core strategy for mosquito control (CDC, 2024; WHO, 2023; Franklinos et al., 2023; Patel et al., 2012). Community engagement remains essential, as neighborhood participation amplifies source reduction (CDC, 2024; Awolola et al., 2022). Chemical control through larvicides and adulticides is still common but faces growing resistance challenges (Onen et al., 2023; EPA, 2024). Biological control, such as introducing larvivorous fish (Gambusia spp.) or microbial agents (Bacillus thuringiensis israelensis), provides an eco‑friendly alternative (Lehane, 2022; Harbach, 2021).

2. Community Engagement and Enlightenment: Public participation and education are essential; neighborhood cooperation and awareness campaigns significantly enhance breeding‑site reduction and promote preventive behaviors (CDC, 2024; Awolola et al., 2022).

3. Insecticides: Chemical control via insecticides (targeting larvae) and adulticides remains common but faces challenges like resistance (Onen et al., 2023; EPA, 2024).

4. Biological Control: Introducing natural enemies like larvivorous fish (Gambusia spp.) or microbial agents (Bacillus thuringiensis israelensis) offers eco-friendly options (Lehane, 2022; Harbach, 2021).

                                                           CHAPTER THREE

 3.0                                           MATERIALS AND METHODS 

3.1. Study Area
The study was carried out in Mana Babba, located within Gagi A ward of Sokoto South Local Government Area, Sokoto State, Northwestern Nigeria. Geographically, Mana Babba lies approximately between latitude 3.0278°N and longitude of 5.2728°E, with an elevatio of about 290m above sea level.  Mana Babba is situated approximately 5km South of Sokoto metropolis, making it an urban_adjacent settlement that benefit from rural and city level interactions. 

The study area fall within the sudano sahelian ecological zone, characterized by a semi-arid climate with distinct wet and dry season. Rainfall occur between may and October, while the dry season extends from November to April, often accompanied by the Harmattanwinds. Average annual rainfall is about 600 to 800mm, and temperatures range from 15°c during the cool season to over 40°c in dry months. 

3.2. Mosquito Larvae Collection
Mosquito larvae were collected using a standard dipping method. The study area was divided into three parts: Dan Hako, Runji, and Gidan Kwano. Available breeding sites in the area were used as samples.At each breeding habitat, the water surface was allowed to settle before sampling. A standard dipper was used to collect larvae by taking 10–30 dips, depending on habitat size. In small or confined habitats such as tires, cans, and pots, larvae were collected using a pipette. The collected larvae were then transferred into a transparent bucket for rearing.
3.3. Rearing of Mosquito Larvae
The collected larvae were reared to adult stage under laboratory conditions. Live larvae and pupae were transported to the entomology laboratory in containers with their original habitat water and poured into transparent buckets. Larvae were fed daily with 10% sugar solution.

Adult mosquitoes were transported to an empty container using an aspirator (the pipe-like device with a red and transparent plastic tip). The aspirator was used to gently collect and transfer the adult mosquitoes to the container for further identification and study.

3.4. Identification of Adult Mosquito
Adult mosquitoes reared from larvae, as well as preserved larval specimens, were identified using morphological characteristics. A dissecting microscope and identification keys by Rueda et al., 2022; Huang et al., 2021] guidelines were used. Species identification was based on distinct characteristics such as palpi length, wing patterns, and abdominal tip shape.

1. Anopheles species: Palpi equal in length to proboscis, spotted wings, slanting resting posture.

2. Culex species: Short palpi, plain wings, blunt abdominal tip.

3. Aedes species: Distinct black and white markings on legs and body; lyre-shaped pattern on scutum.

3.5. Data Analysis
The following indices and analyses were used: Abundance, which refers to the total number of individuals of each species collected. Relative abundance was calculated as the number of individuals of a species divided by the total number of individuals collected, multiplied by 100. Species composition was determined by the presence or absence of species across different habitats. Diversity was assessed using Simpson's Diversity Index (D) and Margalef's Richness Index (Dmg).

CHAPTER FOUR
4.0                                                            RESULTS
4.1 Abundance of Mosquito Species in the Area
A total of 720 mosquitoes belonging to three genera were collected within the three locations (Dan hako, Runji and gidan kwano). The genera identified were Anopheles, Aedes, and Culex. The total number of Anopheles collected was 460, representing 63.9% of the sample. The total number of Aedes collected was 200, representing 27.8% of the sample. The total number of Culex collected was 60, representing 8.3% of the sample. The abundance of mosquito genera is presented as follows: Anopheles (63.9%), Aedes (27.8%), and Culex (8.3%). The results show that Anopheles was the most abundant genus, accounting for 63.9% of the total mosquito population, followed by Aedes (27.8%) and Culex (8.3%).
4.2 Results of Mosquitoes Collected by Location
The total number of mosquitoes collected from Dan Hako location was 380, representing 52.8% of the total sample. The number of Anopheles collected was 320, representing 84.2% of the location's sample, and the number of Culex collected was 60, representing 15.8% of the location's sample. The total number of mosquitoes collected from Runji location was 160, representing 22.2% of the total sample. The number of Anopheles collected was 80, representing 50% of the location's sample, and the number of Aedes collected was 80, representing 50% of the location's sample.

The total number of mosquitoes collected from Gidan Kwano location was 180, representing 25% of the total sample. The number of Anopheles collected was 60, representing 33.3% of the location's sample, and the number of Aedes collected was 120, representing 66.7% of the location's sample. The distribution of mosquito genera varied across the three locations, with Anopheles being the dominant genus in Dan Hako, and Aedes being dominant in Gidan Kwano.

TABLE 1: Total number of mosquitoes collected
_________________________________________________________________________
Genus                        Number of individuals                   Relative Abundance (%
_________________________________________________________________________
Anopheles                          460                                                             63.9

Aedes                                 200                                                              27.8

Culex                                    60                                                             8.3

Total                                    720                                                           100.0
_______________________________________________________________________
TABLE 2: Distribution of mosquito base on location 

______________________________________________________________________________
Species     Dan hako    (%)        Runji       (%)     Gidan kwano   (%)           Total         (%)

_____________________________________________________________________________
Anopheles     320         69.59      80         17.39          60             13.33              460          63.89

Aedes            _                 _         80          40.0           120           60.0                  200          27.78

Culex            60           13.04         _              _               _                _                  60            8.33 
Total            380          82.5       160       57.39          180          73.04                  720         100%
_____________________________________________________________________________
                                                                 CHAPTER FIVE
5.0                                                              DISCUSSION

5.1 Discussion
The study revealed that Anopheles was the most abundant mosquito genus in the study area, accounting for 63.9% of the total mosquito population. This is consistent with previous studies that have reported Anopheles as a dominant genus in many parts of Nigeria (Chao et al., 2020). It also agreed with (Matropoli et al., 2020) who reported Anopheles as the predominant genus (54.9%) in Sokoto Metropolitan. The high abundance of Anopheles is a concern, as it is a primary vector of malaria in Nigeria. The presence of Aedes and Culex also poses a risk, as they are vectors of other important diseases such as dengue fever and filariasis (Jost, 2020).

The findings of this study revealed that Anopheles spp. were the most dominant mosquito species in the study area, followed by Aedes spp. and Culex spp. This pattern contrasts with the findings of (Sulaiman et al., 2024), who reported Culex quinquefasciatus as the predominant species in the Yawuri Flat Area of Sokoto State. The difference in species dominance between the two studies may be attributed to variations in ecological conditions, habitat characteristics, breeding site availability, and micro-climatic factors that favour different mosquito genera. While the Yawuri Flat environment appears to support Culex proliferation, the present study area provides more suitable conditions for Anopheles breeding, which is commonly associated with cleaner, sunlit water bodies. This comparison underscores the importance of localized entomological studies, as mosquito species composition can vary significantly even within the same geopolitical region.

The distribution of mosquito genera varied across the three locations, with Anopheles being dominant in Dan Hako and Aedes being dominant in Gidan Kwano. This variation may be attributed to differences in environmental factors such as climate, vegetation, and human activities (Rosales et al., 2021).

5.2 Conclusion 
The study provides valuable insights into the mosquito fauna of the study area, highlighting the dominance of Anopheles and the presence of Aedes and Culex. The findings have significant implications for disease transmission and control, emphasizing the need for targeted interventions to manage mosquito populations. The high abundance of Anopheles, a primary vector of malaria, underscores the importance of prioritizing malaria control measures in the study area. Additionally, the presence of Aedes and Culex highlights the risk of other mosquito-borne diseases such as dengue fever and filariasis, necessitating a comprehensive approach to vector management.

The study's results also underscore the importance of understanding local mosquito ecology and behavior in informing effective control strategies. The variation in mosquito species composition and abundance across locations suggests that a one-size-fits-all approach to mosquito control may not be effective, and that targeted interventions tailored to specific locations and species may be more effective.

5.3 Recommendations
1. Vector Control Measures: Implement integrated vector management strategies, including the use of insecticide-treated bed nets, indoor residual spraying, and larviciding, to control mosquito populations (Chao et al., 2020).

2. Surveillance: Establish a robust mosquito surveillance system to monitor species composition, abundance, and distribution.

3. Public Education: Educate the public on mosquito-borne diseases, their transmission, and prevention.

4. Research: Conduct further research on the bionomics, ecology, and behavior of mosquito species in the study area to inform control strategies
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