
Eco. Env. & Cons. 32 (2) : 2026; pp. (810-814)
Copyright@ EM International
ISSN 0971–765X

Estimating the Breeding Colony Size of River Tern
(Sterna aurantia) in Bhadra Reservoir: Assessing
India’s Largest Colony”

Karthik N J1*, Vijaya Kumara1 and Sathiya Selvam2

1Department of P.G. Studies and Research in Wildlife and Management, Kuvempu University,
Jnana Sahyadri, Shankarghatta-577451, Shivamoga, Karnataka, India
2Bombay Natural History Society, Hornbill House, Dr Sálim Ali Chowk, Shaheed Bhagat Singh
Road, Mumbai 400 001, M.S, India

(Received 21 February, 2026; Accepted 13April, 2026)

ABSTRACT

The River Tern (Sterna aurantia) is a Threatened bird species, which is experiencing a gradual decline in
population, due to habitat loss, human disturbance etc. This study was done to assess the breeding colony
size of River Terns, in the Islands of Bhadra Reservoir. The field survey was carried from January to August
2023. A total of 3927 birds and 1258 active nests were recorded during the survey, making it as the largest
known Breeding colony of river terns in India. Out of the 3 Islands surveyed the Island 3 has the highest no
of nests with 652, followed by Island 1 having 349 nests, followed by island 2 having 257 nests. The population
of river terns peaked during March and April Month. Factors influencing the colony size of river terns were
also evaluated to support this study. These findings provide insights to the breeding ecology of River terns
and helps in its conservation.
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Introduction

Breeding ecology is a important aspect of avian biol-
ogy, as it directly influences population dynamics,
species survival rate etc., Understanding breeding
ecology parameters such as colony size, nesting
abundance and distribution, habitat preferences
(Holopainen et al., 2015; Davis, 2005) are critical for
avian conservation, especially for colonial water
birds. The River Tern (Sterna aurantia) is a medium
sized waterbird, which is distributed across south
and Southeast Asia (Harrison, 1983). Its distribution
ranges from Iran through the Indian sub-continent,
to Myanmar and Thailand (Ali and Ripley, 1983). In

India it is mostly reported along large rivers, reser-
voirs and wetlands, where it breeds in colonies.
However, despite its widespread distribution, the
global population of river terns Is still poorly evalu-
ated, and available reports indicates a declining
trend (Bird Life International, 2020a); Bird Life Inter-
national, 2020b). Although no systematic population
assessment has been done, some reports suggests
that the global population is approximately 100,000,
of which around 50,000 are present in India
(Gochfeld, 2020). The decline of river terns is been
linked with multiple threats, such as habitat alter-
ation due to dams, human disturbance at breeding
sites, egg predation and change in riverine hydrol-
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ogy (Tuhinansu, 2019). Based on all these threats
and declining stats in its numbers, it was catego-
rized as Near Threatened in 2013 by Bird Life Inter-
national, and reclassified as Vulnerable by IUCN
(BirdLife International, 2020b).

Reservoir and river islands play a important role
in harbouring River tern breeding population as it
acts as a safe breeding ground for them. The Bhadra
reservoir, located in Karnataka, India is one of the
sites known to support a significant number of
breeding colonies of river tern. These islands present
in the Bhadra reservoir provides nesting grounds for
a large-scale river tern population, however a de-
tailed assessment of colony size and factors influenc-
ing the breeding pairs at this site remains unstudied.

This study aimed to estimate the breeding colony
size of River Terns on the islands of Bhadra Reser-
voir during the breeding season, which is from Janu-
ary–June 2023. Additional parameters which influ-
ence the colony size and distribution were also taken
into consideration. By studying this gap, this study
will add insights on the breeding ecology of river
terns and helps in conservation strategies.

Materials and Methodology

Study Area: The study was conducted in Bhadra
reservoir, which is located at Lakavalli village in the
central western ghats of Karnataka, India. The reser-
voir has an average elevation of ~667 m MSL and

receives an annual rainfall of about ~2300 mm. It
has a total of 1968 km2area and is formed by the
Bhadra dam across the Thunga Bhadra River
(Subbarao, 2017).

The study sites were limited to only 3 Islands in
the Bhadra reservoir, as these were the only location
where breeding and nesting behaviour of river terns
was observed. The physical characters of these is-
lands are characterized by basaltic rock chips inter-
mixed with coarse sand, with jagged and vertically
layered basalt outcrops along the margins.

Study Duration: The study was conducted from
January to August month of 2023, which coincides
with the breeding season of river terns, The period
was selected as it is the summer months when the
water level in the Bhadra reservoir, drains and the
islands exposes, providing suitable nesting habitats
for the river terns (Sathiyaselvam and Balachandran
2007). Survey was carried out twice per month at 14-
day intervals, resulting in 16 field visits. The survey
effort of each field visits ranges from 3 to 4 hrs.

Methodology

The breeding colony size was assessed through nest
counts on the selected islands. A 5 x 5m grid frame-
work was created using Arc GIS Software [11] to
organize the survey area. We used random survey
method and counted the colony size manually, with
the help of Vortex Dimond back, Spotting scope bin-

Fig. 1. Study Site (Islands) in Bhadra Reservoir
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oculars and Nikon P1000 camera. Nests material,
colony pairs aggregation, predation and other pa-
rameters were photographedto access the study.
Clutch size was not measured in this study.Due to
the inaccessibility path towards the breeding
grounds by land; survey was conducted using forest
department safari boats. By this was the navigation
around the islands to record river tern population
became easy, while minimizing disturbance and
prevents accidental damages to nests.

Results

A total of 1,258 active nests and 3927 individuals of
river terns were recorded throughout the study, in
the islands of Bhadra reservoir. Colony size varied
significantly between the islands: Island 3 had the
highest no of nests (n=652) and individuals

(n=2036), which is 51.8% of total, followed by Island
1 (349 nests, 1089 individuals, 27.7%) and Island 2
(257 nest, 802 individuals, 20.4%).

Temporal trends, says that nesting activity starts
in January with very few nests and increases
steadily through March and April as its peak and
again a decline trend towards August month. The
lowest nest colony was seen along the January and
August month. Nesting material observed includes
coarse sand, basaltic rock chips, and fragments of
jagged, vertically layered basalt along islands pe-
riphery. Predation of chicks from Black Headed Ibis
(Threskiornismelanocephalus) and Night Heron
(Nycticoraxnycticorax) were observed, but not quan-
tified.

Discussion

Based on the results, we noted the colony sizes var-
ied among 3 islands, this variation may be linked to
factors such as difference in vegetation and its cover,
disturbance, islands subtract etc. These Islands pro-
vides safe habitat to river terns nest as they are inac-
cessible to land mammals and humans. However,
some form of predation from ibis and night heron
were observed. The nesting habitat was character-
ized by basalt rock chips, intermixed with coarse
sand and vertically layered outcrops, which pro-
vided suitable microhabitats for egg lying since it is
a ground nesting bird. These substrate offers drain-
age, thermal regulation, helps in camouflage against
predators by reducing eggs visibility etc. These
physical features of substrate may be the reason for
river terns preferring this site.

Fig. 2. Percentage wise distribution of nests towards the
island

Fig. 3. Number of individual birds observed in every 15-day interval period
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Throughout the study we noted that river terns
exhibit clear avoidance towards human interference
and Favors solitary nesting. We noted a clear trend
in nest count as the number gradually increase from
Early season (January) towards peak during mid-
summer (March to april) and declining towards
August. This pattern may be the reflection of fluc-
tuation of reservoir water level as the water level
drops during mid-summer, more suitable nesting
grounds is exposed. This temporal trend is also seen
in (Esri, 2021).

Earlier studies on river tern population, done on
other regions such as Chilika Lake in Orissa has
counted approximately 540 nests (Sathiyaselvam

Balachandran, 2007), the Uijani Bhigwan Reservoir
from Maharashtra has 870 nests (Shivaji and
Arvind, 2020) and Hirakud Reservoir from Odisha
and Ranganathitu Bird Sanctuary from Karnataka
has a significant population. Compared to these sites
Bhadra reservoir has significantly higher colony size
of river terns.

Our findings highlight the importance of Bhadra
reservoir’s islands in terms of conserving river terns
by providing favourable nesting and hydrological
conditions. Effective management from the forest
department in regulating human access during the
peak breeding months, and adopting planned water
release schedules and a long-term population moni-
toring will further help in the conservation of River
terns.

Conclusion

This study presents the first systematic assessment
of River tern breeding colonies in Bhadra reservoir,
proving it to host the largest known breeding colony
of the species in India. Our finding highlights the
importance of reservoir’s importance and suggested
ways to increase the breeding population of river
terns. However out study dint focus on clutch size,
chick survival rate, mortality rates, predation
etc.Future research focusing on clutch size, chick
survival, and population dynamics will further
strengthen conservation strategies.
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outcrops along the margins annuals

Others Varies Absent



814 Eco. Env. & Cons. 32 (2) : 2026

study and providing academic support. We also
thank the BNHS members from the wetland pro-
gram for providing technical support.

Conflict of Interest- None

References

Ali, S. and Ripley, S.D. 1983. Handbook of the Birds of India
and Pakistan. Compact edition, New Delhi: Oxford
University Press

Bird Life International, 2020 (a). IUCN Red List for Birds.
Downloaded from http:// www.birdlife.org on 07/
05/2020

Bird Life International, 2020b. Species factsheet: River Tern
Sterna aurantia. Downloaded from https://
datazone.birdlife.org/species/factsheet/river-tern-
sterna-aurantia on 07/09/2025.

Davis, S.K.2005. Nest-site selection patterns and the influ-
ence of vegetation on nest survival of mixed-grass
prairie passerines Condor. 107(3): 605-616.

Esri, 2021. ArcGIS Desktop: Release 10.8.1 [Computer soft-
ware]. Environmental Systems Research Institute.
https://www.esri.com/en-us/arcgis/products/
arcgis-desktop/overview

Gochfeld, M., Burger, J., Garcia, E. and Boesman, P.F.D.
2020. River Tern (Sterna aurantia), version 1.0. In:

Birds of the World (J. del Hoyo, A. Elliott, J. Sargatal,
D.A. Christie, and E. de Juana, Editors). Cornell Lab
of Ornithology, Ithaca, NY, USA. https://doi.org/
10.2173/bow.rivter1.01

Holopainen, S., Arzel, C., Dessborn, L., Elmberg, J.,
Gunnarsson, G., Nummi, P. and Sjöberg, K. 2015.
Habitat use in ducks breeding in boreal freshwater
wetlands: a Review. Eur. J. Wildl. Res. 61(3): 339-363.

Harrison, P. 1983. Seabirds: an identification guide. Kent,
England: Croom Helm Ltd.

Subbarao Pichuka, Rajendra Prasad, R., Rajib Maity and
Harald Kunstmann, 2017. Development of a method
to identify change in the pattern of extreme
streamflow events in future climate: Application on
the Bhadra reservoir inflow in India. Journal of Hy-
drology: Regional Studies. 9: 236-246.

Sathiyaselvam, P. and Balachandran, S. 2007. Largest nest-
ing colony of River Tern Sterna aurantia in Chilika
Lake, Orissa, India. Indian Birds. 3(2): 65-66.

Shivaji Chavan and Arvind Kumbhar, 2020. Breeding
Ecology of River Tern (Sterna aurantia) at Ujjani-
Bhigwan Reservoir Bird Sanctuary near Pune-
Solapur Highway, India. Asian Journal of Conserva-
tion Biology. 9(2): 352-358.

Tuhinansu, K. and Debata, Subrat, ???????  . Breeding Ecol-
ogy of the Endangered Black-Bellied Tern (Sterna
acuticauda) in Eastern India and Implications for
Conservation. Waterbirds. 42(3): 314-320.


