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Aims: This study examined the occurrence and habitat association  of the invasive Indian Common Myna (Acridotheres tristis) in Gokwe Town, Midlands Province, Zimbabwe.
Study design:  Systematic transect surveys were conducted across major urban land-use zones. 
Place and Duration of Study: Study done in Gokwe Town (11, 200km2) in the Midlands Province of Zimbabwe  with a human population of 33,075. The surveys were conducted from June to September 2025.
Methodology: Systematic transect surveys were conducted along  transects measuring 900 m in length and 50 m in width across major land-use zones (high-density, medium-density, low-density residential area, the Central Business District and along the major highway corridor) and all the observations were recorded  using Kobo Collect Toolbox with GPS integration. Data were analyzed in IBM SPSS non-parametric analyses: chi-square tests and Density Estimation (DE) in QGIS. 
Results: A total of 81 observations were made and pairs of individuals (67.9%) dominated sightings across all times of day. The distribution of A. tristis was significantly associated with land-use type (χ² = 259.571, P = 0.01), with the species most frequently observed in open grounds, shopping areas, factories, and service businesses zones characterized by high human activity. Roosting-site selection showed no significant association with canopy cover type, despite a tendency toward dense canopy areas. 
Limitations of the study: The study was limited to a single small urban town and did not consider long term seasonal variation in abundance, habitat use behaviour.
Conclusion: Overall, the study demonstrates A. tristis strong adaptability to human-modified environments and highlights critical spatial and behavioral patterns relevant for invasive species management in urban centres as well as implications for protected areas adjacent to urban areas. 
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1. INTRODUCTION 

Biological invasions have emerged as one of the defining ecological challenges of the twenty-first century, posing significant threats to global biodiversity, ecosystem stability, and socio-economic well-being. Invasive alien species are widely recognised as major drivers of ecological change (Peller & Altermatt, 2024; N. B. Sanda et al., 2018), often leading to the displacement of native species, alteration of ecological processes, and the disruption of ecosystem services (Pyšek et al., 2020). These impacts are particularly pronounced when invasive species possess traits such as ecological generalist, behavioural flexibility, rapid reproduction, and the capacity to exploit anthropogenic habitats. Human-mediated environmental modifications including urbanisation, agricultural expansion, and habitat fragmentation further facilitate the introduction and establishment of invasive species (Borden & Flory, 2021), creating novel ecosystems in which native biodiversity is often poorly equipped to compete. The consequences of such invasions are multifaceted, encompassing ecological, economic, and social dimensions. Ecologically, invasive species can reduce species richness, alter trophic interactions, and affect ecosystem functioning (Linders et al., 2019). Economically, they can damage crops, compromise livestock, and necessitate costly management interventions. Socially, invasive species can generate human-wildlife conflicts, compromise public health, and affect cultural and recreational values (Ramadhan, 2024).

Among avian invasive species, the Indian Common Myna (Acridotheres tristis) has attracted substantial attention due to its extraordinary adaptability and pronounced ecological impacts (Magory Cohen et al., 2021). Originally native to South and Southeast Asia, the species has successfully colonised multiple continents, including Africa, Australia, the Middle East, and various island ecosystems (Hart et al., 2020). Its rapid proliferation in urban and peri-urbarn landscapes worldwide has been facilitated by its ability to exploit human-modified environments. In these contexts, the Myna often becomes highly abundant, displaying aggressive interactions with native avifauna, utilising artificial nesting sites, and thriving on anthropogenic food resources. As a result, the Indian Common Myna has been included in the International Union for Conservation of Nature (IUCN) list of the world’s 100 worst invasive alien species (Feare et al., 2022), reflecting its capacity to significantly alter native ecosystems, reduce biodiversity, and create social nuisances.

The ecological success of the Indian Common Myna can be attributed to a combination of behavioural, physiological, and ecological traits (Lermite, 2025). As a generalist feeder, the species consumes a diverse diet including fruits, seeds, insects, and human food waste (Engel et al., 2025). This dietary flexibility allows it to exploit a wide range of habitats, from natural woodlands to densely built urban areas. Its opportunistic nesting behaviour further enhances its adaptability. The species readily utilises cavities in buildings, streetlights, and other artificial structures that are abundant in urban landscapes. Aggressive and territorial by nature, Mynas frequently displace native bird species from nesting and foraging sites, intensifying competition for limited resources and contributing to declines in native populations (Charter et al., 2016). Additionally, the species’ ability to form large roosting aggregations enables rapid population growth and facilitates the spread of individuals into new areas, reinforcing its invasive potential.

Globally, the impacts of the Indian Common Myna have been extensively documented. In Australia, studies have demonstrated that Mynas out-compete native hollow-nesting species such as rosellas and parrots (Lermite, 2025), leading to measurable declines in their populations. Large urban roosts contribute to noise pollution, fouling of public spaces, and heightened risk of disease transmission. Similarly, in South Africa, the proliferation of Mynas in urban centres and agricultural landscapes has raised concerns among conservationists and farmers alike. Their foraging behaviour causes significant crop damage, particularly in fruit orchards, vineyards, and grain storage facilities, while roosting behaviour in urban centres generates sanitation challenges and public health risks. These examples illustrate the species’ capacity to thrive in human-dominated landscapes and underscore the importance of understanding its ecological and socio-economic impacts within local contexts.

In Zimbabwe, reports of Indian Common Myna presence  was first documented by  Douthwaite in 2015 in the Victoria Falls (Kopij, 2025). Since then, the presence of the bird species has increased over recent years in urban cities (Craig et al., 2021). While anecdotal accounts suggest rapid population growth and expanding distribution, systematic research documenting the species’ ecology, proliferation, and impacts remains scarce. This knowledge gap is of particular concern given the ongoing urbanisation in Zimbabwe, which generates ecological conditions favourable to invasive species. Urban centres often provide abundant food resources in the form of improperly managed waste, accessible water sources, and artificial structures suitable for nesting. Human behaviours, such as deliberate feeding of birds, waste disposal practices, and urban construction designs, inadvertently enhance habitat suitability for invasive species like the Indian Common Myna. Consequently, cities not only facilitate the establishment of such species but also act as hubs for their dispersal into surrounding natural and semi-natural landscapes, making urban ecology a critical lens for studying biological invasions.

Urbanisation itself is a central driver of ecological change in Zimbabwe and across the globe (Marondedze & Schütt, 2019; Carlon and Dominoni, 2024). Rapid population growth, expansion of built-up areas, and increased human activity have transformed landscapes, creating a complex mosaic of habitats that can either inhibit or facilitate the spread of invasive species. The availability of anthropogenic resources food, water, and shelter combined with reduced predation pressure, often creates conditions where invasive species such as the Myna can out-compete native fauna (Rogers et al., 2023).  Furthermore, urban centres frequently serve as nodes in broader ecological networks, linking rural and peri-urbarn areas and enabling the dispersal of highly mobile species. Within this context, understanding the interaction between urban environmental drivers and invasive species dynamics is critical for designing effective management and conservation strategies (Walker et al., 2017). This study sought to provide a snapshot of A.tristis the status of this invasive species invasive species to contribute to current knowledge of invasive species in the region.

2. material and methods 


2.1 Study Site 
The study was conducted in Gokwe Town Centre Figure 1, located in the Midlands Province of Zimbabwe.  The town is positioned within agro-ecological region IV (Musasa, 2024), which is characterised by relatively low and erratic rainfall patterns, typically ranging between 450–650 mm annually (Muchazondida & Mukorera, 2022). Temperatures in the region are generally high, with summer peaks often exceeding 30°C (Jaison et al., 2023). The area experiences a single rainy season from November to March, while the remainder of the year is predominantly dry, a climatic pattern that influences agricultural practices, vegetation cover, and ultimately the availability of habitats for bird species.

Gokwe Town is a rapidly growing urban centre (Ndemo et al., 2024). According to the Zimbabwe National statistical Agency's Population and Housing Census 2022 Report the town has a population of 33, 075 people (https://zimstat.co.zw). The urban morphology of Gokwe Town is defined by a mix of residential areas, commercial centres, open-air markets, and peri-urban fringes (Maswoswere et al., 2023). Waste management in Gokwe Town remains a key urban challenge. Like many rapidly growing towns in Zimbabwe, municipal waste disposal systems are under strain, resulting in visible accumulations of solid waste in open dumps, markets, and residential areas (Chireshe, 2020). Open waste dumps and poorly managed disposal sites attract large numbers of scavenging birds, providing consistent and predictable food sources providing favourable habitat for omnivorous invaders (Randriamiharisoa & Rakotomanana, 2021). 

From an ecological perspective, Gokwe Town and its peri-urbarn edges feature a mosaic of habitats, including modified savanna woodlands, cultivated fields, and built-up areas. While natural habitats are increasingly fragmented due to urban expansion, the availability of anthropogenic habitats compensates for this loss, creating ecological niches that invasive species can exploit. The peri-urbarn zone, in particular, represents a transitional area where interactions between natural and urban ecosystems occur (Wolff et al., 2021), offering additional opportunities for Myna dispersal and colonisation.
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Fig 1: Location of Study area: Gokwe Town Centre: Gokwe- South: Midlands Zimbabwe


2.2 Data Collection
Data collection for this study was conducted within Gokwe Town Centre  encompassing a range of distinct land-use zones which were high-density residential area, the Central Business District (CBD), low-density residential area, medium-density residential area, and the stretch along the major highway corridor to ensure spatial representation.   A systematic line transect method was employed to standardize observations and reduce spatial bias. Each transect measured approximately 900 meters in length, with an observation buffer width of 50 meters on both sides, allowing for comprehensive coverage of avian activity across varying habitat types and urban land-use categories. Field observations were systematically documented using the KoboToolbox data collection platform, which enabled real-time digital recording, georeferencing, and structured data management. The specific habitat type and land-use category associated with each observation were noted to facilitate spatial mapping and statistical analysis. 

2.3 Data  Analysis
All data collected for this study were analyzed using IBM SPSS Statistics (Version 26), complemented by Microsoft Excel for data organization and QGIS 3.32 for geospatial analysis. Tests of normality indicated that the data set did not meet the assumptions of a normal distribution. Both the Kolmogorov–Smirnov test (D = 0.390, P < 0.001) and the Shapiro–Wilk test (W = 0.653, p < 0.001) revealed significant deviations from normality; therefore, non-parametric statistical tests were employed in subsequent analyses. All field data were initially recorded using the KoboToolbox platform, which ensured standardized data entry and facilitated seamless export into Coma Separated Value (CSV) format for further processing. Following fieldwork, datasets were imported into Excel and SPSS for data cleaning, verification, and statistical analysis. Spatial datasets including Global Positioning System (GPS) coordinates of observations, nests, and roosting sites were processed in QGIS to support mapping and spatial interpretation. Graphs and descriptive statistics were then used to summarize species abundance and distribution across land-use types, including high-, medium-, and low-density residential areas, the Central Business District, and highway corridors. 

3. results and discussion

A total of 81 A. tristis observations were made during the survey period (Figure 2). There were no statistically significant variation in the abundance of  group sightings across the land-use types (high-density, medium-density, low-density residential area, the Central Business District and along the major highway corridor). In all the areas, 67.9% of sites recorded two birds per observation while observations of single individuals were the second most frequent (23.5%), groups of three (1.2%), group of four (6.2%), and group of six (1.2%). The highest observation of the A. tristis were made in the Industrial sites and the least in low residential areas (Figure 3 and 4). There was significance difference in the number of observation in the six land use sites of the study area (χ² = 259.57, d.f = 210, P = .01). The majority of roosting sites (50%) were found in areas characterized by dense canopy cover, while moderate canopy cover accounted for 18.8%, sparse canopy cover for 25.0%, and only 6.3% of sites were located in areas with very little canopy cover. The  Indian Common Myna was most frequently recorded in open grounds, shopping areas, factories, service businesses, and church premises. 


Fig 2. Number of observations made in each land use category during the survey period in Gokwe town.
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Fig 3: Spatial Distribution of Indian Common Myna: Gokwe- Town Centre
The density polygon map fig 4 of the A. tristis sightings in Gokwe Town Centre reveals a clearly uneven spatial distribution, with the highest densities concentrated in the central-western portion of the study area. This area is represented by the darkest red polygons, indicating the greatest frequency of recorded sightings. Additional moderate-density clusters extend toward the central and south-central zones, while sightings decrease markedly toward the eastern and peripheral wards, where the map shows lighter density shades. Overall, the map demonstrates that myna presence is not uniform across the town but is instead clustered around Ward 2 and Ward 4, Fig 4.
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Fig 4: Kernel Density Map of A. tristis sightings in Gokwe Town. The highest densities concentrated in the central portion of the study area constituting the town centre.

The Indian Common Myna (Acridotheres tristis) is known for its adaptability and strong association with human-dominated landscapes (Pyšková et al., 2022). The results in this study showed that higher counts of A. tristis were observed in Light Industrial and Central Business District which are modified areas with high human density and activity that create resources and habitat conducive for the bird species. Industrial and residential zones provide abundant foraging opportunities from open waste bins, food outlets, and refuse associated with human activity. The A. tristis omnivorous diet enables them to exploit these resources effectively (Sadam et al., 2021). Urban structures such as building cavities, signage, and roof spaces offer plentiful nesting and roosting sites. The Mynas are cavity nesters and readily utilize artificial structures in place of natural sites (Grarock et al., 2013). Densely built areas often have fewer natural predators and high levels of human activity, which Indian common Mynas adapt to well compared to other bird species. Their behavioral flexibility allows them to thrive in noisy and disturbed environments. Our findings are consistent with existing literature that describes the species as a successful urban environment exploiter (Palita et al., 2011; Bhattacharya et al., 2022; Moran, 2025). 

Conversely, the relatively low numbers recorded in low density residential and highway areas could be linked to reduced food sources, greater vegetation cover, and fewer nesting structures. These environments may be less favorable for an opportunistic species that depends on anthropogenic resources (Magory Cohen et al., 2019). The predominance of two individual birds per observation across all land-use types aligns with typical myna social behavior, where pairs often forage and defend territories together. This could also suggest stable breeding pairs distributed throughout the urban matrix.

Overall, the study highlights A. tristis ecological versatility and its ability to exploit human-dominated landscapes. These findings carry important ecological and  urban environmental management implications to reduce proliferation of invasive bird species. Research highlight strong evidence that Common Mynas can negatively affect native birds through nest predation and dispossession (Engel, 2024; Engel et al., 2025). Protected areas that share boundaries with urban settlements are therefore at high risk of invasion by common mynas. In terms of environmental management practise, good waste management practices and efforts to reduce population boom will be critical to mitigating the ecological risks to indigenous birds posed by this invasive species. 


4. Conclusion

This study has highlighted that A. tristis invasion rate is high in urban environments where food waste and insects are more abundant. Based on this finding, more studies are required to explore the status of invasion in protected areas that share boundaries and are in proximity to urban settlements. Little has also been done to explore the ranging patterns of the bird species as well as developing management measures to reduce or exterminate the invasive bird where it has become abundant.
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