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Abstract: The endemic and threatened Abyssinian Blue-winged Goose Cyanochen cyanoptera is restricted to the Ethiopian highlands, 
yet its population ecology and habitat use remain limited. This study assessed population size, spatial and temporal distribution, and 
habitat utilization across wetlands in the central-south highlands of Ethiopia over three consecutive years (2015–2018). Population 
counts were conducted using the total count method, and data were analysed in Jamovi (v2.5.6) and R (v4.5.1). Mean population counts 
varied significantly across months, with peak abundance in August (3,136 ± 105 individuals) and the lowest in May (420 ± 24 individuals). 
Generalized linear mixed models indicated that habitat type and season significantly influenced abundance, while random effects of sites 
(ICC = 0.682) and month (ICC = 0.141) accounted for substantial unexplained variation. Model-adjusted estimates showed significantly 
lower abundance in farmland habitats (39.9 geese, 95% CI: 19.3, 82.1) compared with shoreline (63.4 geese, 95% CI: 30.7, 131, ratio = 
0.63, z = -5.37, p < 0.001) and grassland (69.8 geese, 95% CI: 33.9, 143.7, ratio = 0.57, z = -6.95, p < 0.001), with no significant difference 
between the latter two (ratio = 0.91, z = -1.09, p = 0.52). Habitat use showed strong seasonal variation (p < 0.001), with increased 
reliance on farmland during the dry season and preference for shoreline and grassland habitats during the wet season, reflecting seasonal 
plasticity. Although the overall population appears to be stable, its distribution is highly dynamic and driven by resource availability and 
specific habitat preferences. Increasing conversion of wetlands and communal grazing lands into agricultural fields has reduced core 
habitats, altering traditional land-use systems and intensifying human–geese interactions. These findings underscore the importance of 
wetland size, habitat quality, and socio-ecological drivers in shaping the distribution of C. cyanoptera. The long-term persistence of this 
range-restricted species will depend on protecting key wetlands and promoting sustainable land-use practices that balance conservation 
with local livelihoods. 

Keywords: Agricultural expansion, endemic species, generalized linear mixed models, habitat selection, population status, seasonal 
distribution.
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INTRODUCTION

Ethiopia comprises nearly 70% of the afro-tropical 
landmass above 2,000 m elevation, with intensive areas 
exceeding 3,000 m (Yalden 1983). These highlands, 
bisected by the Great Rift Valley, host isolated mountain 
systems rich in endemic flora and fauna (Hillman 1993; 
Tedla 1995; Dixon et al. 2021). Owing to its topographic 
diversity, Ethiopia forms part of two global biodiversity 
hotspots–the Eastern Afromontane and the Horn of 
Africa–supporting unique high-altitude ecosystems 
and specialized wildlife (Ebi 2014). Altitudinal gradients 
strongly influence species distributions, particularly 
among waterfowl adapted to alpine wetlands and 
grasslands.

Ethiopia comprises over 880 bird species, including 
several endemic and range-restricted taxa (Ash & 
Atkins 2009; Desalegn 2023). The Abyssinian Blue-
winged Goose Cyanochen cyanoptera, Rüppell 1845, 
is Ethiopia’s only endemic goose and is restricted to 
highland ecosystems ranging 1,800–4,500 m (Urban & 
Brown 1971; Ash & Atkins 2009; McCracken et al. 2009). 
The species occupies Afro-alpine grasslands, marshes, 
streams, and freshwater wetlands, where it primarily 
feeds on short grasses and sedges (Brown et al. 1982; 
Scott & Rose 1996). Although historically described 
as locally common in parts of the Ethiopian highlands 
(Urban & Brown 1971; Brown et al. 1982). Its distribution 
remains closely associated with high-altitude wetlands 
and adjacent grasslands.

Wetlands globally have experienced rapid decline 
due to land-use change, agricultural expansion, and 
urbanization (Mammides 2020; Cao et al. 2023; Fluet-
Chouinard et al. 2023), leading to steeper population 
declines in  wetland species compared to their terrestrial 
counterparts (Cao et al. 2023). Similar pressures affect 
Ethiopian wetlands, many of which occur within 
Important Bird and Biodiversity Areas (IBAs) and are 
increasingly degraded by cultivation, livestock grazing, 
and settlement expansion (Williams et al. 2004). Habitat 
loss and fragmentation reduce the availability of suitable 
breeding and feeding sites, posing significant threats to 
wetland-dependent species (Byju et al. 2025a). In the 
Ethiopian highlands, continued conversion of wetlands 
to farmland and expansion of eucalyptus plantations 
have further intensified habitat degradation.

Species with restricted distribution, such as C. 
cyanoptera, are particularly vulnerable to habitat 
changes because their survival depends on limited and 
specialized environments. Increasing human population 
pressure and agricultural expansion have altered 

many of these landscapes, and current information 
on population size, distribution patterns, and habitat 
associations remains limited. Despite its ecological 
significance and restricted range, C. cyanoptera remains 
poorly studied compared to other African waterfowl. 
Reliable and updated data on its population status and 
habitat use are essential for conservation planning, 
particularly in regions experiencing rapid environmental 
changes. Therefore, the present study aimed to 
determine the population size, distribution, and habitat 
use of C. cyanoptera in the central-south highlands of 
Ethiopia. The study also identifies key congregation sites 
and provides baseline ecological information to support 
effective conservation planning and management of this 
endemic species.

MATERIALS AND METHODS

Study Area 
The study was conducted in the central-south 

highlands of Ethiopia within the Gurage Zone of the 
central Ethiopia region (7.667°–8.500° N, 37.500°–
38.667° E) (Image 1). Its elevations range 1,000–3,719 
m, with Mount Zebidar (Gurage Mountain) forming 
the highest peak. It lies along the western margin of 
the Great Rift Valley and forms part of an important 
watershed draining into the Awash, Rift Valley, Bilate 
and Omo-Gibe basins (Sahle et al. 2019). Gurage Zone 
is among the most densely populated areas in Ethiopia, 
with population densities exceeding 450 persons per 
km² (Sahle & Yeshitela 2018), resulting in increasing 
pressure on natural habitats. 

Site Selection
Field surveys were conducted at two major wetland 

systems: Bojuabar wetlands in Ezha Woreda and 
Arekit Valley wetlands in Gumar Woreda (Image 1). 
Bojuabar wetlands consist of three small highland 
lakes–Bojuabar, Bojuabar-Akilil, and Elas-Eyesus, located 
along the Zebidar Mountain chain. These wetlands, 
associated with open grasslands, are under pressure 
from the expansion of agricultural lands and eucalyptus 
plantations, but remain important feeding, breeding, 
roosting, and molting habitats of C. cyanoptera.

Bojuabar Lake is located 200 km southwest of Addis 
Ababa and 28 km from Butajira, with coordinates of 
8.050–8.267°N latitude and 37.833–38.200°E longitude. 
It is a larger lake with a surface area of 9.8 ha, located 
about 1 km south of Bojuabar town. The larger part (75%) 
is covered by Eucalyptus Eucalyptus globulus forest, yet 
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it remains a critical feeding, roosting, and molting habitat 
of Abyssinian Blue-winged Geese and a small population 
of Egyptian Geese Alopochen aegyptiaca. The area is 
also a wintering habitat for Palearctic birds.

Bojuabar-Akilil Lake is a small lake adjacent to 
Bojuabar town on the northern side. This lake is also 
used by Abyssinian Blue-winged Geese for feeding, 
roosting, breeding, and molting. It has a surface area of 
about 3.4 ha.

Elas-Eyesus Lake is the smallest lake situated about 
0.5 km south of Bojuabar Lake. It is used as a breeding 
site for Abyssinian Blue-winged Geese and a pair of 
Egyptian Geese. It has a surface area of about 2.8 ha.

Weira River originates from the Zebidar Mountain 
range and flows west through the southern edge of 
Gumer Woreda, joining the Bilate River, which flows 
southwards to Lake Abaya. It possesses scattered 
forest dominated by Eucalyptus trees and patchy open 
grassland along its course. Most of the flat grasslands 
have been converted to farmland, leaving only swampy 
and hilly areas. Weira River is also an important breeding 
habitat for birds, particularly during the short rainy 

season.
Arekit Valley Wetlands consist of Arekit Lake and 

Zizencho Wetland. Lake Arekit is a shallow (2.5–3.2 m 
depth), rain-fed freshwater lake located at an elevation 
of 2,820–2,950 m, with a surface area of about 136 ha 
(Yirga et al. 2023). It is situated along the Addis Ababa-
Wolkite-Hosanna road, about 55 km north of Hosanna 
and 228 km from Addis Ababa, with coordinates of  
7.9500°–7.9667° N and 38.0750°–38.0833° E (Yirga et al. 
2023). The lake has relatively important phytoplankton 
diversity (i.e., 34 taxa) and 56 bird species (Belete et al. 
2022; Enawgaw & Wagaw 2023). It is a critical habitat 
for the C. cyanoptera as breeding, feeding, roosting, 
and molting habitats. Arekit Lake is under threat from 
the expansion and intensification of agriculture and 
urbanization. The Zizencho wetland is located 4 km 
north of lake Arekit along its outlet. It has small swampy 
grasslands associated with three temporary ponds at the 
eastern and western parts of Zizencho town. It is used 
as a feeding and breeding habitat for a small population 
of C. cyanoptera. This wetland is also threatened by 
agricultural expansion and settlement development.

Image 1. The study area.
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Climate

The study area experiences marked climatic variation 
influenced by elevation, with a gradient ranging 1,000–
3,638 m (Zerga et al. 2023). The mean annual rainfall and 
temperature were 916 mm and 16.6 °C at Arekit, and 
1,153 mm and 17.3 °C at Bojuabar, respectively (Nmsa 
2019).  

Study design and population data
Population surveys of the C. cyanoptera were 

conducted over 36 months from November 2015 to 
October 2018. Surveys were repeated annually following 
similar seasonal time periods. The year was divided 
into three ecologically relevant seasons: dry season 
(November–February), short rainy season (March–May), 
and wet season (June–October), based on the amount 
of rainfall, vegetation phenology, and the distribution 
pattern of the species. Dry season is characterized 
by low humidity, diminished vegetation growth, and 
receding water level. The dry season spans two calendar 
years and is expressed using a split-year format (e.g., 
2015/16).

The short rainy season is marked by intermittent 
rainfall and emergent vegetation growth, which triggers 
the breeding season of C. cyanoptera. The wet season 
is characterized by heavy and continuous rain with 
abundant vegetation growth and resources. This season 
is known for the congregation of C. cyanoptera for 
molting in large Lakes associated with grazing lands.

Habitats within each study site were classified into 
three major categories based on landscape features 
and observed habitat use: open water and shoreline, 
grassland, and farmland. Open water and Shoreline 
habitats (for simplicity, Shoreline habitats) included 
open water with emergent vegetation and adjacent 
zones within 10–25 m from lake margins, which provide 
critical feeding, nesting, roosting, escaping refuge sites, 
and resting areas for C. cyanoptera. 

Grassland habitats consisted of open areas with 
natural or semi-natural grazing lands dominated 
by short grasses. These habitats have progressively 
declined due to conversion to farmland and urbanization 
activities. Farmland habitats included fallow, ploughed, 
and actively cultivated fields frequently utilized by C. 
cyanoptera.

The population size of the C. cyanoptera was 
estimated using the total count method from 51 fixed 
vantage points systematically selected to provide 
maximum visibility across wetlands and surrounding 
habitats. These observation points were established 
based on landscape features and vegetation cover, with 

distances of 300–500 m between consecutive points 
depending on habitat visibility. Surveys were conducted 
during peak activity periods (0600–1000 h and 1400–
1800 h) using 10 x 42 binoculars. Individual birds in small 
flocks were counted directly, while larger flocks were 
estimated in groups of 10 or 100 individuals to maintain 
accuracy and efficiency. Each site was surveyed twice 
daily for three consecutive days each month by a team 
consisting of the researcher and two trained assistants. 
Daily mean counts were calculated for each habitat type.  

Data Analyses
The population count data were organized in Excel 

by year, month, season, site, and habitat type. Data 
were exported as comma-separated values (CSV) files 
for analysis. Statistical analyses were conducted using 
Jamovi v2.3.28 and R v4.5.1. Descriptive statistics were 
used to summarize temporal and spatial variation in 
population counts across sites, seasons, and habitat 
types. Data normality was assessed using a Shapiro-Wilk 
or Kolmogorov-Smirnov test. Pairwise comparisons were 
conducted using the Type II Wald test, followed by Tukey’s 
HSD  post-hoc test for significant effects. Generalized 
linear mixed models (GLMMs) were employed to 
examine variation in population counts across sites, 
habitats, seasons, years, and months. Count data were 
analyzed using Negative Binomial error distribution to 
account for overdispersion and zero-inflation (Bolker 
et al. 2009). Random effects were included to account 
for temporal and spatial variation, with site and month 
treated as random factors. Models were fitted using 
the  glmmTMB  package in R. Model diagnostics were 
performed using DHARMa package to evaluate residual 
patterns and model fit. Statistical significance was 
tested using Type II Wald chi-square tests, and post-hoc 
comparisons were conducted using estimated marginal 
means (EMMs) with Tukey adjustment.

RESULTS

Population Size of Abyssinian Blue-winged Goose
The study revealed that the population size of C. 

cyanoptera varied across survey months and years. 
The highest mean population counts (Mean ± SD) were 
recorded in August 2018 (3,215 ± 61.27 individuals), 
followed by August 2017 (3,049 ± 54.31 individuals) 
(Image 2). The lowest count was recorded in May 2016 
(251 ± 20.22 individuals). The overall monthly population 
trends, irrespective of year and site, showed the highest 
mean population size (Mean ± SD) in August (3,136.17 
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Image 3. The overall mean total population counts across the months in the central-south highlands of Ethiopia from 2015–2018.

Image 2. The overall mean total population counts across the months and years in the central-south highlands of Ethiopia from 2015–2018.
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± 104.50 individuals) and the lowest in May (419.50 ± 
23.65 individuals) (Image 3). Population counts gradually 
declined from August to May and increased from June to 
August.

A GLMM with negative binomial distribution was 
fitted to assess the effect of year, habitat, and season 
on abundance, with random intercepts included for site 
and month. The GLMM revealed that the overall effect 
of year on abundance was insignificant (Type II Wald χ² 
= 1.52, df = 2, p = 0.467). Compared to the baseline year 
(2015/2016), the yearly coefficients were not statistically 
significant (2016/2017: β = -0.128, p = 0.236; 2017/2018: 
β = -0.124, p = 0.253). Mean population counts across 
the habitats, seasons, and years were the highest in 
farmland during the dry season, whereas during the wet 
season, both shoreline and grassland habitats supported 
the highest mean population counts across the study 
years (Image 4). 

The GLMM indicated significant effects of habitat 
(Type II Wald χ² = 55.06, df = 2, p < 0.001) and seasonal 
effect (Type II Wald χ² = 19.54, df = 2, p < 0.001) on 
spatial and temporal distribution and abundance of 
the C. cyanoptera. Model-adjusted estimated marginal 
means (EMMs) of abundance were the highest in the 
grassland (69.8 geese, 95% CI: 33.9–143.7) and shoreline 
habitats (63.4 geese, 95% CI: 30.7–131) and the lowest in 
farmland habitat (39.9 geese, 95% CI: 19.3–82.1). Post-
hoc Tukey tests showed that abundance in farmland 
habitats was significantly lower than in both shoreline 
(ratio = 0.63, z = -5.37, p < 0.001) and grassland habitats 
(ratio = 0.57, z = -6.95, p < 0.001). But there was no 
significant difference in abundance between shoreline 
and grassland habitats (ratio = 0.91, z = -1.09, p = 0.52).

Model-adjusted estimated marginal means (EMMs) 
indicated that abundance during short-rainy season 
(33.9 geese, 95% CI: 15.9–72.4) was significantly lower 
than during both the wet  season (76.3 geese, 95% CI: 
36.3–160.5; ratio = 0.45, p < 0.001) and dry season (68.1 
geese, 95% CI: 32.4–143.2; ratio = 0.50, p < 0.001). 
No significant difference in abundance was detected 
between the dry and wet seasons (ratio = 0.89, p = 
0.799).

GLMM indicated that the random effect of site (ICC = 
0.682) and month (ICC = 0.141) accounted for 68.2% and 
14.1% of the variance, respectively. A Welch’s ANOVA 
confirmed significant variation in abundance across sites 
(FWelch(4,186.4) = 94.49, p < 0.001); with large effect size (ἡ2

p 

= 0.67; 95% CI: 0.61–1.00) (Image 5). Post-hoc Pairwise 
Comparisons using the Adjusted-Game Howell test 
indicated significant differences (p < 0.001) between 
most sites, except between Arekit Lake and Bojuabar 

Lake (P(Holm-adj) = 0.12), and between Zizencho wetland 
and Elas-Eyesus Lake (P (Holm-adj.) = 0.21) (Image 5).

Welch’s ANOVA test also confirmed significant 
variation in abundance across seasons (FWelch(2, 193.3) = 

53.00, p < 0.001, ἡ2
p = 0.35; 95% CI: 0.26–1.00) (Image 6). 

The wet season had 1.4× marginally higher abundance 
than the dry season (p  = 0.02) and 3.7× significantly 
higher abundance than the short-rainy season (p  < 
0.001). The dry season likewise had 2.64x significantly 
higher abundance than the short-rainy season (p  < 
0.001) (Image 6). The relative use of different habitat 
types was assessed based on the number of individuals 
recorded in each habitat (Image 7). Habitat use varied 
significantly across seasons (t = -12.5, df = 966, p < 
0.000). During the dry season, farmland (38.30%) and 
shoreline (36%) habitats were preferred by the highest 
proportions of individuals, with the least records in 
grassland habitats (26%). During the short-rainy season, 
grassland (43.00%) and Shoreline (31.51%) habitats were 
preferentially utilized by C. cyanoptera, while farmland 
habitats (25.46%) were the least utilized. During the 
wet season, shoreline (51.36%) and grasslands (35.83%) 
habitats were preferred by the highest proportions of 
the individuals, while only 12.82% of the C. cyanoptera 
individuals utilized farmland habitats (Image 7).

The habitat utilization varied significantly across 
the months (p < 0.000). Utilization of shoreline habitat 
reached its peak in August (61.51%) and declined to 
its lowest level in May (31.49%) (Image 8). Grassland 
habitat utilization was highest in May (46.25%), 
following the light rainfall in February, and lowest in 
December (22.79%). Farmland habitat utilization was 
lowest in August (9.00%) and increased progressively 
to reach its peak in December (42.25%) (Image 8). 
Habitat utilization varied significantly across study sites 
(p < 0.000). Shoreline habitats were utilized the most at 
Bojuabar Lake (45.60%), followed by Arekit Lake (39.48) 
and the lowest at Bojuabar-Akilil Lake (Image 9). In 
contrast, farmland habitat utilization was highest at Elas-
Eyesus Lake (29.61%), followed by Arekit Lake (27.77%) 
and Bojuabar-Akilil Lake (23.22%) and the lowest at 
Bojuabar Lake (17.72%).  At Zizencho wetland, grassland 
habitat accounted for 81% of habitat use, while farmland 
accounted for 19.00%. The highest grassland utilization 
was recorded at Zizencho wetland (81%), followed by 
Bojuabar-Akilil Lake (44.26%) and the lowest at Arekit 
Lake (32.75%) (Image 9).
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Image 4. The mean population counts across habitat, season, and year in the central-south highlands of Ethiopia from 2015–2018.

Image 5. Post-hoc pairwise comparison (Adjusted Game Howell test) between sites in the central-south highlands of Ethiopia from 2015–2018.
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Image 6. Post-hoc pairwise comparison (Adjusted Game Howell test) between seasons in the central-south highlands of Ethiopia from 2015–
2018.

Image 7. Percentage of habitat utilization by Cyanochen cyanoptera in the central-south highlands of Ethiopia across the three habitat types 
from 2015–2018.
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DISCUSSION

The present study identified for the first time Arekit 
Lake and Bojuabar Lake in the central-south highlands 
of Ethiopia as critically important habitats for the 
threatened Abyssinian Blue-winged Goose. These two 
lakes supported higher population sizes than other 
surveyed sites, particularly during the long rainy season 
(June–August), with peak abundance recorded in August. 
This period coincided with increased availability of 
natural food resources, including grasses and herbaceous 
vegetation.

The large and permanent open-water areas of Arekit 
and Bojuabar lakes likely provide refuge from predators 
and anthropogenic threats, particularly during the 
flightless molting periods. Wetlands that support large 
congregations during molting are considered essential 
habitats for waterfowl conservation. The annual molting 
congregations recorded at Arekit and Bojuabar lakes 
represented more than 20% of the global population 
estimates of C. cyanoptera (5,000–15,000 individuals) 
reported by previous studies (Brown et al. 1982; 
Callaghan & Green 1993; Scott & Rose 1996), highlighting 

the conservation significance of these wetlands and their 
suitability as IBAs. In contrast, smaller wetlands such as 
Bojuabar_Akilil Lake, Elas-Eyesus Lake, and the temporary 
ponds within Zizencho wetland supported comparatively 
lower population sizes, likely due to their limited open-
water extent and reduced refuge opportunities during 
molting.

Seasonal variation in abundance and habitat 
utilization was likely influenced by changes in forage 
availability, molting requirements, and breeding 
dispersal. Population counts of the C. cyanoptera 
declined from September to May following the molting 
period, which may be related to seasonal changes 
in vegetation quality, as forage palatability typically 
decreases with plant maturation (Van Der Wal et al. 
2000). Similar post-molting habitat shifts have been 
reported in other goose species (Madsen & Mortensen 
1987). During the dry season, C. cyanoptera increasingly 
utilized farmland habitats, particularly post-harvest fields 
containing cereal seeds, weeds, and crop residues that 
provide alternative food resources when natural forage 
becomes less nutritious. The increased use of agricultural 
habitats during the period of declining forage quality is 

Image 8. Percentage of habitat utilization by Cyanochen cyanoptera in the central-south highlands of Ethiopia across the months from 2015–
2018.
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consistent with observations reported for  Canada Geese 
Branta canadensis, Greylag Geese Anser anser, Greater 
White-fronted Geese Anser albifrons, and Egyptian 
Goose Alopochen aegyptiaca (Mangnall & Crowe 2002; 
Ely & Raveling 2011; Askren 2021; Zhang et al. 2023).

The significantly lower abundance recorded during 
the short-rainy season was likely associated with 
breeding dispersal. Unlike colonial breeding waterfowl, 
C. cyanoptera breed in dispersed pairs and are scattered 
across streams, riverbanks, seasonal wetlands, and 
other breeding habitats during this period. Light rainfall 
occurring toward the end of February triggered the re-
growth of perennial grasses and germination of cereal 
residues and weeds, creating more spatially dispersed 
feeding opportunities. Consequently, birds became 
less concentrated around wetlands. Similar patterns 
of breeding dispersal linked to food availability were 
reported for Egyptian Goose in South Africa (Mangnall & 
Crowe 2002).

Habitat utilization patterns demonstrated clear 
seasonal shifts, with the highest densities recorded in core 
areas of optimal habitat (Gerhardy et al. 2025). Shoreline 
and grassland habitats supported the highest abundance 

of C. cyanoptera during the wet season, whereas 
farmland habitats became increasingly important during 
the dry season. The comparable abundance recorded 
between shoreline and grassland habitats suggests that 
both habitats appeared to provide feeding and refuge 
opportunities for C. cyanoptera. A marked decline in 
grassland areas was observed due to conversion to 
agricultural land. At Arekit Lake, communal grazing 
lands have been converted to farmlands and urban 
settlements, resulting in a reduction of core habitats 
used by C. cyanoptera. Agricultural expansion and 
urbanization therefore, represent major anthropogenic 
threats contributing to habitat loss in the central-south 
highlands of Ethiopia. During the wet season and 
molting period, birds remained closely associated with 
shoreline habitats near permanent open-water where 
graminoids and herbaceous vegetation were abundant, 
and disturbance was relatively low. Geese typically 
prefer habitats with abundant food resources and access 
to water for predator avoidance (Hughes et al. 1994). 
Habitat selection is also influenced by behavioral factors 
such as flocking benefits and individual fitness (Aplin et 
al. 2014).

Image 9.  Percent of habitat utilization of the bird in the central-south highlands of Ethiopia across the study site from 2015–2018.
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Shoreline habitat utilization peaked during August 
when birds were concentrated around permanent 
wetlands during molting. Grassland habitat utilization 
increased toward May following light rainfall and 
regeneration of fresh vegetation. These findings indicate 
that habitat use by C. cyanoptera changed seasonally in 
response to resource availability. Most geese are grazing 
herbivores that specialized in short, high-quality grass 
swards characterized by low fibre content and high 
digestibility (Fox et al. 2017). Similarly, C. cyanoptera 
primarily foraged on grasses and herbs in grassland and 
shoreline habitats during the wet season but shifted 
seasonally to farmlands and fallow fields during the dry 
season as natural forage quality declined. Increased 
utilization of agricultural habitats during periods of 
reduced natural forage availability has also been 
reported in other goose species (Fox & Abraham 2017).

The spatial variation in habitat use among study 
sites further reflected differences in habitat structure 
and wetland characteristics. Shoreline habitats were 
most intensively utilized at Bojuabar and Arekit lakes, 
which contain relatively larger permanent open-water 
areas and extensive shoreline vegetation. In contrast, 
grassland habitats dominated habitat use at Zizencho 
wetland, where temporary ponds and surrounding 
grasslands formed the principal habitat matrix. 
Farmland utilization was relatively higher at Elas-Eyesus 
Lake and Arekit, possibly reflecting greater agricultural 
encroachment and proximity of cultivated fields to 
wetlands. The high variance explained by site-level 
random effects in the GLMM supports the importance of 
local habitat conditions in determining abundance and 
habitat selection.  Agricultural expansion into wetland 
margins and socio-economic pressures represent major 
anthropogenic threats contributing to habitat loss and 
degradation of wetlands in the central-south highlands 
of Ethiopia. Shoreline and grassland habitats around 
Arekit Lake have increasingly been converted into 
agricultural fields and human settlements, resulting in 
a reduction of important molting and feeding habitats 
used by C. cyanoptera. Similar but less extensive habitat 
conversion was also observed around Bojuabar Lake. 
Field observations and information obtained from local 
communities indicated that portions of communal 
grazing lands surrounding wetlands have recently 
been converted into agricultural lands managed by 
investors and organized youth groups, often with limited 
environmental safeguards (Belete et al. 2022). These 
land-use changes appear linked to broader development 
initiatives aimed at increasing agricultural productivity 
and employment opportunities. Such land-use changes 

have accelerated the loss of shoreline and grassland 
habitats that historically supported both wetland 
biodiversity and traditional community-based livelihood 
systems that developed for millennia. Traditionally, 
wetlands in the region functioned as communal grazing 
lands and sources of essential natural resources for 
local communities (Dixon et al. 2021). Indigenous land-
use systems such as controlled grazing, seasonal land 
rotation, and fallowing historically contributed to the 
maintenance of wetland integrity while simultaneously 
supporting local livelihoods. Farmers in the central-south 
highlands of Ethiopia commonly leave farmland fallow 
for one or two years to restore soil fertility and support 
livestock grazing (Tolessa et al. 2016). Such fallow 
lands currently provide important alternative feeding 
habitats for C. cyanoptera after the molting season 
and may partially compensate for the loss of natural 
grassland habitats. However, continued conversion of 
shoreline and grassland habitats into agricultural fields 
has progressively reduced natural feeding grounds, 
increasing the species’ dependence on cultivated lands 
and potentially increasing localized human-goose 
conflicts.

Historically, C. cyanoptera was not considered 
a major agricultural pest because farmlands were 
located away from molting wetlands such as Arekit and 
Bojuabar lakes. The species primarily utilized short-
grazed grasslands around lakes and rarely used tall hay 
grasslands, except during nesting. This behavior may 
partly explain the relatively tolerant attitudes of local 
communities toward C. cyanoptera compared with 
other goose species such as A. aegyptiaca which nest 
on the top of traditional huts and are highly mobile and 
frequently forage in farmlands away from wetlands. 
Nevertheless, continued loss of natural habitats may 
increasingly force C. cyanoptera into cultivated areas, 
potentially intensifying future human-wildlife conflicts.

The interaction between local livelihood needs, 
agricultural development priorities, and ecological 
sustainability highlights the complex socio-ecological 
drivers underlying wetland degradation in Ethiopia. 
Similar wetland degradation associated with 
unregulated agricultural expansion has been reported 
elsewhere (Yu & Wu 2018; Desta et al. 2022; Byju et al. 
2025b). Integrating indigenous resource-management 
practices such as controlled grazing and crop rotation 
into contemporary land-use planning may enhance 
long-term wetland sustainability while supporting 
conservation of important habitats for C. cyanoptera. 
 



Cyanochen cyanoptera population size, distribution, and habitat association in central-south highlands of Ethiopia	 Mengistu & Bekele

Journal of Threatened Taxa | www.threatenedtaxa.org | 26 July 2026 | 18(7): 29238–29250 29249

J TT
CONCLUSION

This study identified Arekit Lake and Bojuabar 
Lake as critically important molting, roosting, and 
feeding habitats for the threatened Abyssinian Blue-
winged Goose in the central-south highlands of 
Ethiopia. Seasonal variation in abundance and habitat 
use was strongly associated with availability, molting 
requirement, and breeding dispersal. During the wet 
season, geese congregated in shoreline and grassland 
habitats around permanent lakes where food resources 
and refuge conditions were favorable. Following 
the molting period, birds dispersed into adjacent 
agricultural landscapes, utilizing fallow fields and crop 
residues during the dry season–a behavioral adaptation 
observed in other waterfowl species globally. The lower 
abundance observed during the short rainy season was 
associated with dispersal of breeding pairs to scattered 
breeding habitats and seasonal water bodies.

The study further demonstrated that local habitat 
characteristics strongly influenced abundance and 
habitat selection. Permanent wetlands with extensive 
open-water areas and shoreline vegetation supported 
larger molting congregations than smaller or temporary 
wetlands. Shoreline and grassland habitats functioned 
as complementary feeding and refuge areas, while 
farmlands provided important alternative feeding 
habitats during periods of reduced natural forage 
availability. 

Agricultural expansion, urbanization, and conversion 
of communal grazing lands into cultivated fields were 
identified as major threats contributing to habitat 
degradation and loss of important molting and feeding 
habitats. Continued reduction of natural habitats may 
increase the dependence of C. cyanoptera on agricultural 
landscapes and intensify future human-wildlife conflicts. 
Protection of key wetlands such as Arekit and Bojuabar 
lakes, together with sustainable land-use planning that 
incorporates ecological safeguards and indigenous 
resource-management practices, is therefore essential 
for long-term conservation of the species. The long-
term persistence of this range-restricted species will 
depend on protecting key wetlands such as Arekit Lake 
and Bojuabar Lake, together with promoting sustainable 
land-use practices that balance conservation with local 
livelihoods.

Future studies incorporating telemetry and broader 
landscape-level monitoring are recommended to 
improve understanding of movement patterns, breeding 
distribution, habitat connectivity, and seasonal dispersal 
of C. cyanoptera. Such information will be important for 

developing effective long-term conservation strategies 
for this range-restricted and threatened Ethiopian 
endemic goose species. 

REFERENCES 

Aplin, L.M., D.R. Farine, R.P. Mann & B.C. Sheldon (2014). Individual-
level personality influences social foraging and collective behaviour 
in wild birds. Proceedings of the Royal Society B: Biological Sciences 
281(1789). https://doi.org/10.1098/rspb.2014.1016

Ash, J. & J. Atkins (2009). Birds of Ethiopia and Eritrea: An Atlas of 
Distribution. Christopher Helm, London, 456 pp.

Askren, R.J. (2021). Movement ecology and habitat use of Canada 
geese using major metropolitan areas in the context of human-
wildlife conflicts. (PhD Thesis), University of Illinois at Urbana-
Champaign, Urbana, Illinois. 

Belete, T., H. Abera, A. Kassahun, K. Teklebrehan & A. Azmeraw 
(2022). Avifauna diversity and conservation challenges in Lake 
Arekit, Southern Ethiopia. Israel Journal of Ecology and Evolution 
68(1–4): 74–83. https://doi.org/10.1163/22244662-bja10032

Bolker, B.M., M.E. Brooks, C.J. Clark, S.W. Geange, J.R. Poulsen, 
M.H.H. Stevens & J.-S.S. White (2009). Generalized linear mixed 
models: a practical guide for ecology and evolution. Trends in 
Ecology & Evolution 24(3): 127–135. https://doi.org/10.1016/j.
tree.2008.10.008

Brown, L., E.K. Urban, K. Newman, M. Woodcock & P. Hayman (1982). 
The Birds of Africa (Vol. 1). Academic Press London, 536 pp.

Byju, H., H. Maitreyi, K. Aarif, K. Rubeena & S. Ravichandran (2025a). 
Diverging roles of natural and artificial lagoons in supporting 
shorebird communities in the Gulf of Mannar, southeast coast of 
India. Journal of Coastal Conservation 29(6): 1–15. https://doi.
org/10.1007/s11852-025-01163-5

Byju, H., H. Maitreyi, N. Raveendran & V. Reshmi (2025b). Population 
status and spatiotemporal distribution of greater and lesser 
flamingos in Gulf of Mannar Lagoons, Tamil Nadu, India. Nepalese 
Journal of Zoology  9(1): 1–8. https://doi.org/10.3126/njz.
v9i1.81380

Callaghan, D.A. & A.J. Green (1993). Wildfowl at risk. Wildfowl 44: 
149–169. 

Cao, Y., S. Wang, G. Tian, N. Dong & Y. Lei (2023). Coupling Biodiversity 
and Human Pressures to Indicate Conservation Priorities for 
Threatened Waterfowl Species: a case in the Henan Yellow River 
Wetland National Nature Reserve. Land 12: 1250. https://doi.
org/10.3390/land12061250

Desalegn, T. (2023). Distribution, challenges, and conservation 
mechanism of endemic bird species in Ethiopia. Israel 
Journal of Ecology & Evolution 69(1–2): 56–61. https://doi.
org/10.1163/22244662-bja10050

Desta, M.A., G. Zeleke, W.A. Payne & W.B. Abebe (2022). Impact 
of Rice Expansion on Traditional Wetland Management in the 
Tropical Highlands of Ethiopia. Agriculture 12: 1055. https://doi.
org/10.3390/agriculture12071055

Dixon, A., A. Wood & A. Hailu (2021). Wetlands in Ethiopia: Lessons 
From 20 years of Research, Policy and Practice. Wetlands 41: 20. 
https://doi.org/10.1007/s13157-021-01420-x

EBI (2014). Ethiopia’s Fifth National Report to the Convention on 
Biological Diversity. Ethiopian Biodiversity Institute, Addis Ababa, 
Ethiopia, 72 pp.

Ely, R.R. & D.G. Raveling (2011). Seasonal Variation in Nutritional 
Characteristics of the Diet of Greater White-Fronted Geese. Journal 
of Wildlife Management 75(1): 78–91. https://doi.org/10.1002/
jwmg.13

Enawgaw, Y. & S. Wagaw (2023). Phytoplankton communities and 
environmental variables as indicators of ecosystem productivity in a 
shallow tropical lake. Journal of Freshwater Ecology 38(1): 2216244. 
https://doi.org/10.1080/02705060.2023.2216244

https://doi.org/10.1163/22244662-bja10032
https://doi.org/10.1007/s11852-025-01163-5
https://doi.org/10.1007/s11852-025-01163-5
https://doi.org/10.3126/njz.v9i1.81380
https://doi.org/10.3126/njz.v9i1.81380
https://doi.org/10.3390/land12061250
https://doi.org/10.3390/land12061250
https://doi.org/10.1163/22244662-bja10050
https://doi.org/10.1163/22244662-bja10050
https://doi.org/10.1002/jwmg.13
https://doi.org/10.1002/jwmg.13
https://doi.org/10.1080/02705060.2023.2216244


Journal of Threatened Taxa | www.threatenedtaxa.org | 26 July 2026 | 18(7): 29238–29250

Cyanochen cyanoptera population size, distribution, and habitat association in central-south highlands of Ethiopia	 Mengistu & Bekele

29250

Threatened Taxa

Fluet-Chouinard, E., B.D. Stocker, Z. Zhang, A. Malhotra, J.R. Melton, 
B. Poulter, J.O. Kaplan, K.K. Goldewijk, S. Siebert, T. Minayeva, 
G. Hugelius, H. Joosten, A. Barthelmes, C. Prigent, F. Aires, A.M. 
Hoyt, N. Davidson, C.M. Finlayson, B. Lehner, R.B. Jackson & P.B. 
McIntyre (2023). Extensive global wetland loss over the past three 
centuries. Nature 614: 281–291. https://doi.org/10.1038/s41586-
022-05572-6

Fox, A.D. & K.F. Abraham (2017). Why geese benefit from the 
transition from natural vegetation to agriculture. Ambio 46(2): 188–
197. https://doi.org/10.1007/s13280-016-0879-1

Fox, A.D., J. Elmberg, I. Tombre & R. Hessel (2017). Agriculture and 
herbivorous waterfowl: A review of the scientific basis for improved 
management Biological Reviews 92(2): 854–877. https://doi.
org/10.1111/brv.12258

Gerhardy, S.P., S. Delean, L.G.M. Olds & G. Finlayson (2025). 
Contrasting habitat use at the range edge of an endangered 
grassland specialist: insights into Plains-Wanderer (Pedionomus 
torquatus) habitat use in a periphery population. Ecology and 
Evolution 15(8): e71894. https://doi.org/10.1002/ece3.71894

Hillman, J.C. (1993). Ethiopia: compendium of wildlife conservation 
information: NYZS - The Wildlife Conservation Society-International, 
Ethiopian Wildlife Conservation Organisation.

Hughes, R.J., G. Gauthier & A. Reed (1994). Summer habitat use and 
behaviour of greater snow geese Anser caerulescens. Wildfowl 
45(45): 49–64. 

Madsen, J. & C.E. Mortensen (1987). Habitat exploitation 
andinterspecific competition of moulting geese in east Greenland. 
Ibis 129: 25–44. https://doi.org/10.1111/j.1474-919X.1987.
tb03157.x

Mammides, C. (2020). A global assessment of the human pressure on 
the world’s lakes. Global Environmental Change 63: 102084. https://
doi.org/10.1016/j.gloenvcha.2020.102084

Mangnall, M.J. & T.M. Crowe (2002). Population dynamics and the 
physical and financial impacts to cereal crops of the Egyptian Goose 
Alopochen aegyptiacus on the Agulhas Plain, Western Cape, South 
Africa. Agriculture, Ecosystems and Environment 90: 231–246. 
https://doi.org/10.1016/S0167-8809(01)00215-8

McCracken, K., C. Barger, M. Bulgarella, K. Johnson, S. Sonsthagen, 
J. Trucco, T. Valqui, R. Wilson, K. Winker & M. Sorenson (2009). 
Parallel evolution in the major haemoglobin genes of eight species 
of Andean waterfowl. Molecular Ecology 18(19): 3992–4005. 
https://doi.org/10.1111/j.1365-294X.2009.04352.x

NMSA (2019). Climatic Data (Rainfall and temperatures) Collected 
from Ethiopian National Meterological Service Agemcy. Unpublished 
Dataset. 

Sahle, M., O. Saito, C. Fürst, S. Demissew & K. Yeshitela (2019). Future 
land use management effects on ecosystem services under different 

scenarios in the Wabe River catchment of Gurage Mountain chain 
landscape, Ethiopia. Sustainability Science 14(1): 175–190. https://
doi.org/10.1007/s11625-018-0585-y

Sahle, M. & K. Yeshitela (2018). Dynamics of land use land cover 
and their drivers study for management of ecosystems in the 
socioecological landscape of Gurage Mountains, Ethiopia. Remote 
Sensing Applications: Society and Environment 12: 48–56. https://
doi.org/10.1016/j.rsase.2018.09.002

Scott, D.A. & P.M. Rose (1996). Atlas of Anatidae populations in 
Africa and western Eurasia. Wageningen, Netherlands: Wetlands 
International Publication No.41.

Tedla, S. (1995). Protected areas management crisis in Ethiopia. 
Walia(16): 17–30. 

Tolessa, T., F. Senbeta & M. Kidane (2016). Landscape composition 
and configuration in the central highlands of Ethiopia. Ecology and 
Evolution 6: 7409–7421. https://doi.org/10.1002/ece3.2477

Urban, E.K. & L.H. Brown (1971). A Checklist of the Birds of Ethiopia 
(1st Edition). Haile Selassie I University Press, Addis Ababa, Ethiopia.

van der Wal, R., N. Madan, S. van Lieshout, C. Dormann, R. Langvatn 
& S.D. Albon (2000). Trading forage quality for quantity? Plant 
phenology and patch choice by Svalbard reindeer. Oecologia 123(1): 
108–115. https://doi.org/10.1007/s004420050995

Williams, S., J.V. Pol, S. Spawls, A. Shimelis & E. Kelbessa (2004). 
Ethiopian highlands, pp. 262–273. In: Mittermeier, R.A., P. Robles–
Gil, M. Hoffmann, J.D. Pilgrim, T.M. Brooks, C.G. Mittermeier & G. 
Fonseca  (eds.). Hotspots Revisited: Earths Biologically Richest Most 
Endangered Ecoregions.–Mexico City. CEMEX, Mexico City, Mexico.

Yalden, D. (1983). The extent of high ground in Ethiopia compared to 
the rest of Africa. Sinet: Ethiopian Journal of Science 6(1): 35–39. 

Yirga, E., W. Solomon, W. Assefa & T. Kassahun (2023). Zooplankton 
as ecosystem indicators and their effects on eutrophication in Lake 
Arekit (Ethiopia) – implication for freshwater habitat management. 
Journal of Freshwater Ecology 38(1): 2287433. https://doi.org/10.1
080/02705060.2023.2287433

Yu, J. & J. Wu (2018). The sustainability of agricultural development 
in China: The agriculture–environment nexus. Sustainability 10(6): 
1776. https://doi.org/10.3390/su10061776 

Zerga, B., B. Warkineh, D. Teketay & M. Woldetsadik (2023). The 
status of eucalypt products’ trade in western Gurage watersheds 
and its contribution to construction industry in rural areas and urban 
centers. Discover Agriculture 1(2): 2023. https://doi.org/10.1007/
s44279-023-00001-2

Zhang, J., X. Li, N. Batbayar, Z. Xu, L. Cao & A.D. Fox (2023). Exploring 
potential reasons for the increase in the East Asian Greylag Goose 
Anser anser population by assessing habitat use and use of 
protected areas. Bird Conservation International 33: e22. https://
doi.org/10.1017/S095927092200017X

https://doi.org/10.1038/s41586-022-05572-6
https://doi.org/10.1038/s41586-022-05572-6
https://doi.org/10.1007/s13280-016-0879-1
https://doi.org/10.1111/brv.12258
https://doi.org/10.1111/brv.12258
https://doi.org/10.1002/ece3.71894
https://doi.org/10.1111/j.1474-919X.1987.tb03157.x
https://doi.org/10.1111/j.1474-919X.1987.tb03157.x
https://doi.org/10.1016/j.gloenvcha.2020.102084
https://doi.org/10.1016/j.gloenvcha.2020.102084
https://doi.org/10.1016/S0167-8809(01)00215-8
https://doi.org/10.1111/j.1365-294X.2009.04352.x
https://doi.org/10.1007/s11625-018-0585-y
https://doi.org/10.1007/s11625-018-0585-y
https://doi.org/10.1016/j.rsase.2018.09.002
https://doi.org/10.1016/j.rsase.2018.09.002
https://doi.org/10.1002/ece3.2477
https://doi.org/10.1080/02705060.2023.2287433
https://doi.org/10.1080/02705060.2023.2287433
https://doi.org/10.1007/s44279-023-00001-2
https://doi.org/10.1007/s44279-023-00001-2
https://doi.org/10.1017/S095927092200017X
https://doi.org/10.1017/S095927092200017X




Mr. Jatishwor Singh Irungbam, Biology Centre CAS, Branišovská, Czech Republic. 
Dr. Ian J. Kitching, Natural History Museum, Cromwell Road, UK 
Dr. George Mathew, Kerala Forest Research Institute, Peechi, India 
Dr. John Noyes, Natural History Museum, London, UK
Dr. Albert G. Orr, Griffith University, Nathan, Australia 
Dr. Sameer Padhye, Katholieke Universiteit Leuven, Belgium
Dr. Nancy van der Poorten, Toronto, Canada 
Dr. Kareen Schnabel, NIWA, Wellington, New Zealand 
Dr. R.M. Sharma, (Retd.) Scientist, Zoological Survey of India, Pune, India 
Dr. Manju Siliwal, WILD, Coimbatore, Tamil Nadu, India 
Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India 
Dr. K.A. Subramanian, Zoological Survey of India, New Alipore, Kolkata, India 
Dr. P.M. Sureshan, Zoological Survey of India, Kozhikode, Kerala, India 
Dr. R. Varatharajan, Manipur University, Imphal, Manipur, India 
Dr. Eduard Vives, Museu de Ciències Naturals de Barcelona, Terrassa, Spain 
Dr. James Young, Hong Kong Lepidopterists’ Society, Hong Kong
Dr. R. Sundararaj, Institute of Wood Science & Technology, Bengaluru, India 
Dr. M. Nithyanandan, Environmental Department, La Ala Al Kuwait Real Estate. Co. K.S.C., 
Kuwait
Dr. Himender Bharti, Punjabi University, Punjab, India
Mr. Purnendu Roy, London, UK 
Mr. Saito Motoki, The Butterfly Society of Japan, Tokyo, Japan
Dr. Sanjay Sondhi, TITLI TRUST, Kalpavriksh, Dehradun, India  
Dr. Nguyen Thi Phuong Lien, Vietnam Academy of Science and Technology, Hanoi, Vietnam 
Dr. Nitin Kulkarni, Tropical Research Institute, Jabalpur, India 
Dr. Robin Wen Jiang Ngiam, National Parks Board, Singapore
Dr. Lional Monod, Natural History Museum of Geneva, Genève, Switzerland.
Dr. Asheesh Shivam, Nehru Gram Bharti University, Allahabad, India
Dr. Rosana Moreira da Rocha, Universidade Federal do Paraná, Curitiba, Brasil
Dr. Kurt R. Arnold, North Dakota State University, Saxony, Germany
Dr. James M. Carpenter, American Museum of Natural History, New York, USA 
Dr. David M. Claborn, Missouri State University, Springfield, USA
Dr. Kareen Schnabel, Marine Biologist, Wellington, New Zealand
Dr. Amazonas Chagas Júnior, Universidade Federal de Mato Grosso, Cuiabá, Brasil
Mr. Monsoon Jyoti Gogoi, Assam University, Silchar, Assam, India 
Dr. Heo Chong Chin, Universiti Teknologi MARA (UiTM), Selangor, Malaysia
Dr. R.J. Shiel, University of Adelaide, SA 5005, Australia
Dr. Siddharth Kulkarni, The George Washington University, Washington, USA
Dr. Priyadarsanan Dharma Rajan, ATREE, Bengaluru, India
Dr. Phil Alderslade, CSIRO Marine And Atmospheric Research, Hobart, Australia
Dr. John E.N. Veron, Coral Reef Research, Townsville, Australia
Dr. Daniel Whitmore, State Museum of Natural History Stuttgart, Rosenstein, Germany.
Dr. Yu-Feng Hsu, National Taiwan Normal University, Taipei City, Taiwan
Dr. Keith V. Wolfe, Antioch, California, USA
Dr. Siddharth Kulkarni, The Hormiga Lab, The George Washington University, Washington, 
D.C., USA
Dr. Tomas Ditrich, Faculty of Education, University of South Bohemia in Ceske 
Budejovice, Czech Republic
Dr. Mihaly Foldvari, Natural History Museum, University of Oslo, Norway
Dr. V.P. Uniyal, Wildlife Institute of India, Dehradun, Uttarakhand 248001, India
Dr. John T.D. Caleb, Zoological Survey of India, Kolkata, West Bengal, India
Dr. Priyadarsanan Dharma Rajan, Ashoka Trust for Research in Ecology and the Environment 
(ATREE), Royal Enclave, Bangalore, Karnataka, India

Fishes 

Dr. Topiltzin Contreras MacBeath, Universidad Autónoma del estado de Morelos, México 
Dr. Heok Hee Ng, National University of Singapore, Science Drive, Singapore 
Dr. Rajeev Raghavan, St. Albert’s College, Kochi, Kerala, India 
Dr. Robert D. Sluka, Chiltern Gateway Project, A Rocha UK, Southall, Middlesex, UK 
Dr. E. Vivekanandan, Central Marine Fisheries Research Institute, Chennai, India 
Dr. Davor Zanella, University of Zagreb, Zagreb, Croatia
Dr. A. Biju Kumar, University of Kerala, Thiruvananthapuram, Kerala, India
Dr. Akhilesh K.V., ICAR-Central Marine Fisheries Research Institute, Mumbai Research 
Centre, Mumbai, Maharashtra, India
Dr. J.A. Johnson, Wildlife Institute of India, Dehradun, Uttarakhand, India
Dr. R. Ravinesh, Gujarat Institute of Desert Ecology, Gujarat, India

Amphibians 

Dr. Sushil K. Dutta, Indian Institute of Science, Bengaluru, Karnataka, India 
Dr. Annemarie Ohler, Muséum national d’Histoire naturelle, Paris, France

Reptiles 

Dr. Gernot Vogel, Heidelberg, Germany 
Dr. Raju Vyas, Vadodara, Gujarat, India
Dr. Pritpal S. Soorae, Environment Agency, Abu Dubai, UAE.
Prof. Dr. Wayne J. Fuller, Near East University, Mersin, Turkey
Prof. Chandrashekher U. Rivonker, Goa University, Taleigao Plateau, Goa. India
Dr. S.R. Ganesh, Kalinga Foundation, Agumbe, India.
Dr. Himansu Sekhar Das, Terrestrial & Marine Biodiversity, Abu Dhabi, UAE 
 

Birds 

Dr. Hem Sagar Baral, Charles Sturt University, NSW Australia 
Mr. H. Byju, Coimbatore, Tamil Nadu, India
Dr. Chris Bowden, Royal Society for the Protection of Birds, Sandy, UK 
Dr. Priya Davidar, Pondicherry University, Kalapet, Puducherry, India 
Dr. J.W. Duckworth, IUCN SSC, Bath, UK 
Dr. Rajah Jayapal, SACON, Coimbatore, Tamil Nadu, India 
Dr. Rajiv S. Kalsi, M.L.N. College, Yamuna Nagar, Haryana, India 
Dr. V. Santharam, Rishi Valley Education Centre, Chittoor Dt., Andhra Pradesh, India 
Dr. S. Balachandran, Bombay Natural History Society, Mumbai, India
Mr. J. Praveen, Bengaluru, India
Dr. C. Srinivasulu, Osmania University, Hyderabad, India 
Dr. K.S. Gopi Sundar, International Crane Foundation, Baraboo, USA 
Dr. Gombobaatar Sundev, Professor of Ornithology, Ulaanbaatar, Mongolia 
Prof. Reuven Yosef, International Birding & Research Centre, Eilat, Israel
Dr. Taej Mundkur, Wetlands International, Wageningen, The Netherlands
Dr. Carol Inskipp, Bishop Auckland Co., Durham, UK
Dr. Tim Inskipp, Bishop Auckland Co., Durham, UK
Dr. V. Gokula, National College, Tiruchirappalli, Tamil Nadu, India
Dr. Arkady Lelej, Russian Academy of Sciences, Vladivostok, Russia
Dr. Simon Dowell, Science Director, Chester Zoo, UK
Dr. Mário Gabriel Santiago dos Santos, Universidade de Trás-os-Montes e Alto Douro, 
Quinta de Prados, Vila Real, Portugal
Dr. Grant Connette, Smithsonian Institution, Royal, VA, USA
Dr. P.A. Azeez, Coimbatore, Tamil Nadu, India

Mammals 

Dr. Giovanni Amori, CNR - Institute of Ecosystem Studies, Rome, Italy 
Dr. Anwaruddin Chowdhury, Guwahati, India 
Dr. David Mallon, Zoological Society of London, UK 
Dr. Shomita Mukherjee, SACON, Coimbatore, Tamil Nadu, India 
Dr. Angie Appel, Wild Cat Network, Germany
Dr. P.O. Nameer, Kerala Agricultural University, Thrissur, Kerala, India 
Dr. Ian Redmond, UNEP Convention on Migratory Species, Lansdown, UK 
Dr. Heidi S. Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, USA 
Dr. Karin Schwartz, George Mason University, Fairfax, Virginia. 
Dr. Lala A.K. Singh, Bhubaneswar, Orissa, India 
Dr. Mewa Singh, Mysore University, Mysore, India 
Dr. Paul Racey, University of Exeter, Devon, UK
Dr. Honnavalli N. Kumara, SACON, Anaikatty P.O., Coimbatore, Tamil Nadu, India
Dr. Nishith Dharaiya, HNG University, Patan, Gujarat, India 
Dr. Spartaco Gippoliti, Socio Onorario Società Italiana per la Storia della Fauna “Giuseppe 
Altobello”, Rome, Italy
Dr. Justus Joshua, Green Future Foundation, Tiruchirapalli, Tamil Nadu, India
Dr. H. Raghuram, Sri S. Ramasamy Naidu Memorial College, Virudhunagar, Tamil Nadu, 
India
Dr. Paul Bates, Harison Institute, Kent, UK
Dr. Jim Sanderson, Small Wild Cat Conservation Foundation, Hartford, USA
Dr. Dan Challender, University of Kent, Canterbury, UK
Dr. David Mallon, Manchester Metropolitan University, Derbyshire, UK
Dr. Brian L. Cypher, California State University-Stanislaus, Bakersfield, CA
Dr. S.S. Talmale, Zoological Survey of India, Pune, Maharashtra, India
Prof. Karan Bahadur Shah, Budhanilakantha Municipality, Kathmandu, Nepal
Dr. Susan Cheyne, Borneo Nature Foundation International, Palangkaraja, Indonesia
Dr. Hemanta Kafley, Wildlife Sciences, Tarleton State University, Texas, USA

Other Disciplines 

Dr. Aniruddha Belsare, Columbia MO 65203, USA (Veterinary)
Dr. Mandar S. Paingankar, University of Pune, Pune, Maharashtra, India (Molecular) 
Dr. Jack Tordoff, Critical Ecosystem Partnership Fund, Arlington, USA (Communities)
Dr. Ulrike Streicher, University of Oregon, Eugene, USA (Veterinary)
Dr. Hari Balasubramanian, EcoAdvisors, Nova Scotia, Canada (Communities) 
Dr. Rayanna Hellem Santos Bezerra, Universidade Federal de Sergipe, São Cristóvão, Brazil
Dr. Jamie R. Wood, Landcare Research, Canterbury, New Zealand
Dr. Wendy Collinson-Jonker, Endangered Wildlife Trust, Gauteng, South Africa 
Dr. Rajeshkumar G. Jani, Anand Agricultural University, Anand, Gujarat, India
Dr. O.N. Tiwari, Senior Scientist,  ICAR-Indian Agricultural Research Institute (IARI), New 
Delhi, India
Dr. L.D. Singla, Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India
Dr. Rupika S. Rajakaruna, University of Peradeniya, Peradeniya, Sri Lanka
Dr. Bahar Baviskar, Wild-CER, Nagpur, Maharashtra 440013, India

 
Reviewers 2021–2023
Due to pausity of space, the list of reviewers for 2021–2023 is available online.

Journal of Threatened Taxa is indexed/abstracted in Bibliography of Sys-
tematic Mycology, Biological Abstracts, BIOSIS Previews, CAB Abstracts, 
EBSCO, Google Scholar, Index Copernicus, Index Fungorum, JournalSeek, 
National Academy of Agricultural Sciences, NewJour, OCLC WorldCat, 
SCOPUS, Stanford University Libraries, Virtual Library of Biology, Zoologi-
cal Records.

NAAS rating (India) 5.64

Print copies of the Journal are available at cost. Write to:
The Managing Editor, JoTT, 
c/o Wildlife Information Liaison Development Society, 
3A2 Varadarajulu Nagar, FCI Road, Ganapathy, Coimbatore, 
Tamil Nadu 641006, India
ravi@threatenedtaxa.org & ravi@zooreach.org

The opinions expressed by the authors do not reflect the views of the 
Journal of Threatened Taxa, Wildlife Information Liaison Development Society, 
Zoo Outreach Organization, or any of the partners. The journal, the publisher, 
the host, and the partners are not responsible for the accuracy of the political 
boundaries shown in the maps by the authors. 



www.threatenedtaxa.orgwww.threatenedtaxa.org

The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by 
publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.  
All articles published in JoTT are registered under Creative Commons Attribution 4.0 International License 
unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles in 
any medium by providing adequate credit to the author(s) and the source of publication.

OPEN ACCESS

ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)

July 2026 | Vol. 18 | No. 7 | Pages: 29159–29374
Date of Publication: 26 July 2026 (Online & Print)

DOI: 10.11609/jott.2026.18.7.29159-29374

Threatened Taxa

Publisher & HostPublisher & Host

Articles

The need for rigorous peer-review of Environmental Impact Assessments: a case 
from the Western Ghats, India
– Malaika Mathew Chawla, Sinead D’Silva, Madhushri Mudke, Anushka Rege, Nisha 
Bhakat, Nandini Velho, Vidyadhar Atkore, R. Sahanashree, Jerusha D’Souza, Aparna 
Kolekar, Anuja Date, Anish Paul, Aayush Gupta, Karthik Teegalapalli, Giridhar Kulkarni, 
Pronoy Baidya, Ajinkya Bagal, Katrina Fernandez, Omkar Dharwadkar & Parag 
Rangnekar, Pp. 29159–29180

Regional, ecological and biodiversity context of the Kashmir Valley, northwestern 
Himalaya, India
– Mohsin Javid, Khursheed Ahmad, Orus Ilyas, Junid N. Shah & Affifullah Khan, 
Pp. 29181–29195 

Metabarcoding-based diet characterization of the Kolar Roundleaf Bat Hipposideros 
hypophyllus Kock & Bhat, 1994 (Chiroptera: Hipposideridae) and its peninsular 
Indian congeners
– Bhargavi Srinivasulu, Aditya Srinivasulu & Chelmala Srinivasulu, Pp. 29196–29211

A decadal study on the waterbirds and an analysis of the declining species in Perur-
Sundakamuthur Lake, Coimbatore, Tamil Nadu, India
– G. Parameswaran, R. Sivashankar & R. Vridhi, Pp. 29212–29225

Diversity and habitat associations of avifauna in the Poovar Estuary, Kerala, India
– B.S. Bipitha, V. Reshmi, H. Maitreyi & H. Byju, Pp. 29226–29237

Abyssinian Blue-winged Goose Cyanochen cyanoptera Rüppell, 1845 population 
size, distribution, and habitat association in the central-south highlands of Ethiopia
– Solomon Mengistu & Afework Bekele, Pp. 29238–29250     

Foraging postures and techniques used by the White-bellied Heron Ardea insignis 
Hume, 1878 (Aves: Pelecaniformes: Ardeidae) in Namdapha Tiger Reserve, India
– Himadri Sekhar Mondal & Gopinathan Maheswaran, Pp. 29251–29260

Breeding ecology and nest-site characteristics of the Black-necked Stork 
Ephippiorhynchus asiaticus in Khijadiya Bird Sanctuary, a Ramsar Wetland of 
Gujarat, India
– Sandeep Munjpara, Divyrajsinh Jadeja, Nita Solanki, Amitkumar Nayak & B.P. Pati, 
Pp. 29261–29268

An updated checklist and new records of butterfly species in Kedarnath Musk Deer 
Sanctuary (western Himalaya), Uttarakhand, India
– Anand Kumar, Priyanshu Kumar, Gourav Lochan, Prachi Arya & Rajeev Lochan, 
Pp. 29269–29286

Abundance, habitat preference, and ethnobiological assessment of the invasive 
Golden Apple Snail Pomacea canaliculata (Lamarck, 1822) in selected rice fields in 
Lanao del Sur, Philippines
– Ashiah M. Dimalutang, Mohammad Al-Thanie U. Paudac, Jonald C. Bornales, 
Rosabeth M. Macapil, Mayleen P. Malagamba & Naima R. Sirad, Pp. 29287–29301

An annotated checklist of bryophytes of Rajouri District, Jammu & Kashmir, India
– Manju Sharma, Nazia Kouser, P.L. Uniyal & Shreekar Pant, Pp. 29302–29313

Communications

First successful post-release breeding of captive-bred White-rumped Vultures Gyps 
bengalensis (Accipitriformes: Accipitridae) in the wild at Buxa Tiger Reserve, India
– Soumya Sundar Chakraborty, Debal Ray, Apurba Sen, P.J. Harikrishnan & Nabi Kanta 
Jha, Pp. 29314–29321

A checklist of the avifauna of the Noakhali Science and Technology University 
campus, Noakhali, Bangladesh
– Ashikur Rahman Jibon, Tanzina Alam & M. Rakibur Rahman, Pp. 29322–29330

Record of the crambid moth Aethaloessa calidalis (Guenée, 1854) (Lepidoptera: 
Crambidae: Spilomelinae) from Chhattisgarh, India
– Akanksha Chandrakar & Shashi Gupta, Pp. 29331–29335

Short Communications

First photographic record of the Northern Swamp Deer Rucervus duvaucelii 
duvaucelii in Upper Ganga River Ramsar Site, India
– Aftab Alam Usmani, Pichaimuthu Gangaiamaran, Ruchi Badola & Syed Ainul 
Hussain, Pp. 29336–29339

First image-based evidence of Wroughton’s Free-tailed Bat Otomops wroughtoni 
(Thomas, 1913) (Chiroptera: Molossidae) from the Yamuna Floodplain, New 
Delhi, India
– Umendra Sirohi, Mohan Singh, M. Faisal, Ekta Khurana, Sumit Dookia & Faiyaz A. 
Khudsar, Pp. 29340–29344     

New distribution record of Hydrocotyle bonariensis Lam. (Magnoliopsida: 
Apiales: Araliaceae) from India
– Balasiewdor Kharsyntiew, H.T. Lalmuankima, Vijay, Poonam Sharma & Rambir 
Singh, Pp. 29345–29349         

Recorded and lost: Methles indicus Régimbart, 1899 (Coleoptera: Dytiscidae) a 
new distribution record from the state of Telangana: a case study on habitat loss 
due to urban encroachment
– Shiva Shankar, Deepa Jaiswal & Devadoss Kumar, Pp. 29350–29353

Notes

Camera-trap record of the Indian Grey Wolf Canis lupus pallipes (Sykes, 1831) 
(Mammalia: Carnivora: Canidae) from Karlapat Wildlife Sanctuary, Odisha, India
– Siddhanta Kumar Mohanta & R. Kalaivanan, Pp. 29354–29356 

Decline in winter visiting Common Kestrel Falco tinnunculus (Falconiformes: 
Falconidae) at Rani, Assam 2011–2024 
– Sachin Ranade, Pp. 29357–29359

Coprophagy in Egyptian Vulture Neophron percnopterus (Accipitriformes: 
Accipitridae) at Jorbeer carcass dump, Rajasthan
– Sachin Ranade & Hemant Bajpai, Pp. 29360–29363

New record of cob-web spider species Steatoda albomaculata (De Geer, 1778) 
(Araneae: Theridiidae) from Kachchh, India with detailed distribution of Indian 
species of Steatoda Sundevall, 1833
– Subhash I. Parmar, Vivek U. Chauhan, Ketankumar Yogi & Pranav J. Pandya, 
Pp. 29364–29366  

Predation record of the hornet Vespa basalis Smith, 1852 (Hymenoptera: 
Vespidae) by the orb-weaver spider Nephila pilipes (Fabricius, 1793) (Araneae: 
Araneidae)
– Shantam Ojha & Gautam, Pp. 29367–29369

Notes on the occurrence of southeastern Asian táxon Scopellaria marginata 
(Blume) W.J.de Wilde & Duyfjes (Cucurbitaceae) in the Nicobar Islands: a new 
distribution record in the Indian part of Sundaland
– K. Pradheep, K. Joseph John, I. Jaisankar & P.K. Singh, Pp. 29370–29374

https://www.threatenedtaxa.org/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://zooreach.org/?page_id=2

	Blank Page



