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Birds have shown notable expansions and contractions of breeding ranges in response 
to climate change, land-use transformation, and the creation of novel human-made 
habitats. Synanthropic species, those closely associated with humans, are often 
at the forefront of such shifts. The Barn swallow (Hirundo rustica) is a widespread 
synanthrope that has successfully expanded its range across most continents. In India, 
two subspecies of barn swallows are reported to breed in the Himalaya, while one is 
believed to winter in parts of Northeast India. To ascertain their occurrence range, 
we conducted surveys in 2022 and 2023 in Manipur and recorded the presence of a 
resident breeding population of Barn Swallow for the first time. We captured 45 
individuals and examined their plumage variation and morphometric characteristics. 
Mean wing length ranged from 111–123 mm in males and 111–122 mm in females. 
Comparisons with available museum records of other Indian subspecies showed 
overlapping morphometric measurements, preventing unambiguous subspecies-
level identification. This record extends the known breeding distribution of the Barn 
Swallow in India and highlights unresolved questions regarding subspecies limits and 
breeding range dynamics in the eastern part of the subcontinent.

What drives the occurrence of a species remains a fundamental question in natural 
history. Many argue that the species occurrence is the result of the combined influence 
of ecological and historical processes that shape niche availability, dispersal, and 
colonization (Parmesan et al., 2005; Gaston & Fuller, 2009; Bridle & Hoffmann, 2022). 
But the global environment and anthropogenic changes, including climate, land-use 
modifications, add to this complexity sometimes leading to biotic homogenization. 
Owing to these changes, many species of birds have shown prominent shifts, both 
expansion and contraction, in their breeding ranges (Massimino et al., 2015; Pigot 
et al., 2010; Rodríguez, 2002). Interestingly, species that benefit by associating with 
humans – the commensals – exploit novel and widespread anthropogenic habitats 
and thereby show noticeable shifts in their occurrence range (Fawthrop et al., 2025).

The barn swallow (Hirundo rustica) is one such human-commensal that is well known 
among the local people across its distribution range owing to its nature of building 
its cup-shaped mud nest in human-inhabited areas. As a consequence, it is the 
most widespread and abundant swallow species in the world, breeding in Eurasia 
and North America and migrating long-distances during winter to the global south; 
typically, from tropical Africa, northern Australia, to Central and South America 
(Turner, 2006). Large distributional range has resulted in different breeding 
populations, and phylogeographic studies have hypothesized the role of glacial-
interglacial periods in shaping the population divergence primarily due to range 
expansions and contractions in response to climatic shifts (Turner & Rose, 2010). 

Across the globe, six subspecies of barn swallows have been recognized, of which four 
are strict migrants, and two are residents (Dor et al., 2010; Turner & Rose, 2010). The 
nominate, H. r. rustica (Europe, North Africa, and Western Asia), is the largest in body 
size, with a white to pale-buff vent and a moderately broad, complete breast band. The 
Asian subspecies, H. r. gutturalis, is small, buff-bellied, with a narrower and broken 
breast band. The Siberian subspecies, H. r. tytleri, is intermediate in body size, with 
a narrow, complete breast band and dark brown vent (Scordato & Safran, 2014). The 
American subspecies, H. r. erythrogaster, is similar to H. r. gutturalis with an extensively 
rufous throat, broken breast band, and rufous chestnut to orange underparts. There 
are two sedentary subspecies of barn swallows- H. r. savignii occurs in Egypt and 
has a smaller body size with rufous-chestnut underparts, while the Middle Eastern 
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We, therefore, conducted sampling in the northeastern state of 
Manipur, which lies at the eastern extremity of the presumed 
occurrence range of the barn swallow in India. This region is 
geographically separated from the main Himalayan breeding 
areas and remains poorly studied, making it an important 
location for evaluating range limits and potential population 
differentiation. If breeding occurs in Manipur, the population 
may represent a peripheral or relatively isolated group 
compared to Himalayan breeding populations (presumably H. 
r. gutturalis). To evaluate the subspecies identity, we applied 
the traditional method of variations in morphometric traits 
(e.g., wing length, tail streamer length) and plumage coloration. 
Specifically, we compared field-based morphometric 
measurements with published museum data from recognized 
subspecies to evaluate whether the Manipur population aligns 
with any of the existing subspecies descriptions or overlaps with 
multiple subspecies.

Study area and methods
This study was conducted in the Manipur state of Northeast 
India, between 2022 and 2023. Rapid surveys across the state 
confirmed the absence of barn swallows in the hilly region, 
and therefore, the subsequent surveys were carried out in the 
Imphal Valley, a low-lying basin (~750 m asl) in the center of 
Manipur. Imphal is an intermontane valley, spanning an area of 
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subspecies, H. r. transitiva, is similar in size to H. r. rustica but 
has a broader breast band and much darker rufous-buff vent 
(Scordato et al., 2017). Except for H. r. savignii and H. r. transitiva, 
all others are migratory, occupying much of the southern 
hemisphere during the non-breeding season (Hobson et al., 
2015; Liechti et al., 2015; Turner, 2006). Although subspecies 
vary in morphological traits (Figure 1, Dor et al., 2010; Turner 
& Rose, 2010; Brown & Brown, 2020), considerable overlap in 
these characters often complicates subspecies identification, 
especially in contact zones and poorly sampled regions.

In the Indian subcontinent, three subspecies of Barn Swallow 
have been reported by Ali & Ripley, (1987), where two - 

H. r. rustica and H. r. gutturalis - are believed to breed in the 
Himalayan region. The nominate, H. r. rustica, is thought to 
breed from Baluchistan till Kathmandu valley, Nepal, while 
H. r. gutturalis is assumed to mix with rustica in Nepal and 
extend its breeding eastward to North Bengal, Sikkim, Bhutan, 
and Arunachal Pradesh in India. The subspecies H. r. gutturalis 
is also reported to breed in the Assam valley, south of the River 
Brahmaputra. While the third, H. r. tytleri, is considered a 
regular winter visitor to Northeast India (Ali & Ripley, 1987). 
Despite these assertions, the precise breeding limits of these 
subspecies in India remain speculative, largely owing to the lack 
of any ecological study on the species in the region. 

Kaur & Kumar

Figure 1. Range map of the six recognized subspecies of barn swallow depicting overall plumage variations in subspecies – color of underparts, breast 
band, and throat color. Dashed arrows show hypothesized directions of colonization of subspecies across the breeding distribution. The figure also 

depicts back-colonization by North American swallows (H. r. erythrogaster) to the Baikal region, which eventually separated as H. r. tytleri. 
(Figure adapted from Dor et al. (2010) and Scordato & Safran (2014). Barn Swallow illustrations by Hillary Burn.)

approximately 1864.44 km2, geographically located between 
24°–25°N latitudes and 93.50°–94.25°E longitudes. The 
formation of this almost oval-shaped valley is a result of 
numerous small rivers, such as the Imphal River and its 
tributaries Iril, Thoubal, Khuga, and Sekmai, originating from 
the surrounding hills. The Imphal Valley largely falls within 
a subtropical monsoon‐type (Köppen: Cwa) climate (Beck et 
al., 2023), and experiences maximum summer temperatures 
ranging from 32 to 34°C, while winter temperatures can drop to 
a minimum of 1–2°C.

We conducted surveys radiating from the center of the valley 
towards its periphery, covering the districts of Imphal East, 
Imphal West, Bishnupur, and Thoubal. We consulted local people 
in locating the nests in small towns and villages, and recorded 
the presence of barn swallow nests associated with human 
structures and assessed breeding activity. During our surveys 
in 2023, we located barn swallow nests in approximately 
50 properties, all confined to the central valley (Figure 2). At 
selected sites, we captured barn swallows using mist-nets 
and documented their plumage characteristics. We recorded 
standardized morphometric measurements, including body 
weight (in g), and length (in mm) of tarsus, head, bill, wing, 
and outer and inner tail length (Table 1). In discussions with 
local people of the valley, the Meitei, we were informed of  the 
cultural significance of barn swallows. The Meitei community, 
a Tibeto-Burman ethnic group native to Manipur that largely 
follows the Hindu belief system (Devi & Devi, 2025), regards 
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Figure 2. Distribution of barn swallow nest locations showing (A) breeding sites across the Himalayan region, (B) records from Manipur, and 
(C) a magnified view of nest locations within the Imphal Valley. 
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Table 1.	 Morphometric measurements of adult Bbarn Sswallows captured in Imphal Valley, Manipur. Note: Tail streamer is the difference between 
outer and inner tail length and is a sexually selected trait with males having longer tail streamers than females.

Morphometric character ♂ (n = 26)
Average ± SD(Range)

♀ (n = 19)
Average ± SD(Range)

Overall (n =45)
Average ± SD(Range)

Body weight (g) 15.67 ± 0.8 (14 – 18) 15.15 ± 0.8 (14 – 16.5) 15.45 ± 0.8 (14 – 18)
Tarsus length (mm) 10.95 ± 0.6 (8.5 – 12) 11.06 ± 0.3 (10.5 – 11.6) 11.00 ± 0.5 (8.5 – 12)
Head length (mm) 29.06 ± 0.7 (27.6 – 31.1) 29.02 ± 0.5 (28.4 – 30.5) 29.04 ± 0.6 (27.6 – 31.1)
Bill length (mm) 11.54 ± 0.4 (10.3 – 12.3) 11.55 ± 0.3 (10.8 – 12.3) 11.54 ± 0.4 (10.3 – 12.3)

Wing length (mm) 117.50 ± 3.2 (111 – 123) 115.16 ± 2.7 (111 – 122) 116.51 ± 3.2 (111 – 123)
Outer tail length (mm) 92.23 ± 10.1 (75 – 118) 81.74 ± 6.4 (65 – 92) 87.80 ± 10.1 (65 – 118)
Inner tail length (mm) 45.85 ± 1.1 (44 – 48) 45.58 ± 1.4 (43 – 48) 45.73 ± 1.3 (43 – 48)
Streamer length (mm) 46.38 ± 10.2 (30 – 71) 36.16 ± 6.2 (20 – 46) 42.07 ± 10.1 (20 – 71)

the barn swallow as a symbol of Goddess Lakshmi, prosperity, 
and good fortune. This belief translates into strong protection 
of nests and barn swallows within private properties, likely 
contributing to the persistence of breeding populations in 
densely inhabited areas in Imphal Valley.

Results and Discussion
During our surveys, we recorded the presence of a resident 
breeding population of barn swallows in Imphal Valley, reported 
for the first time in science. The population in Manipur was 
identified as year-round resident based on the continued 

presence of adults at nesting sites during both the breeding and 
non-breeding seasons observed during our field surveys, as 
well as information obtained from property owners where the 
swallows were nesting. This was further supported by our 
efforts of ringing adults with uniquely coded metal bands, which 
allowed us to confirm site fidelity over time. We captured a total 
of 45 adult barn swallows (26 males and 19 females) from the 
nests during the non-breeding season. Sex was determined 
using morphometric measurements, wherein males had longer 
tail streamers and bright colored plumage compared to females. 
Individuals captured in the Imphal Valley exhibited quite 
varying plumage color overall. The swallows were smaller-bodied, 
with an extensively rufous throat, with some having a broad and 
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complete breast band, while some had a broken breast band, 
and rufous-chestnut to orange underparts extending to the vent 
(Figure 3). 

The average body size (represented by wing length) was found to 
be 117.50 ± 3.2 mm (range: 111-123 mm) for males and 115.16 
± 2.7 mm (range: 111-122 mm) for females. The averaged outer 
tail length was found to be 92.23 ± 10.1 mm (range: 75-118 mm) 
for males, and 81.74 ± 6.4 mm (65-92 mm) for females. When 
comparing with the measurements of museum specimens of H. 
r. rustica, H. r. gutturalis and H. r. tytleri (Ali & Ripley, 1987), the 
measurements from Manipur’s breeding population overlapped 
with all three subspecies preventing unambiguous subspecies 
identification (Table 2). Although plumage coloration was not 
quantitatively assessed, qualitative observations suggested that 
individuals from Manipur, particularly in throat and underpart 
coloration, resemble the American subspecies H. r. erythrogaster 
and the Siberian subspecies H. r. tytleri. However, whether the 
Manipur population represents an intermediate form between 
these subspecies can also not be determined, due to substantial 
overlap in morphological traits and the absence of quantitative 
plumage analyses. These preliminary observations highlight 
the need for more comprehensive studies on subspecies 
distributions in South and Southeast Asia, which may reveal a 
more complex biogeographic pattern than currently recognized.

Interestingly, populations from different subspecies are also 
known to intermix and form hybrid zones (Scordato et al., 2017, 
2020), exhibiting diverse migratory strategies. Birds from the 
rustica – gutturalis hybrid zone in western China migrate either 

westward to Africa or south across the Tibetan Plateau into 
India (Turbek et al., 2022), and populations breeding in the 
Amur contact zone winter in Southeast Asia (Heim et al., 2020). 
Yet uncertainties remain, particularly in Asia, where subspecies 
and hybrid populations exhibit diverse and poorly resolved 
migratory strategies. For instance, migration of the Siberian 
H. r. tytleri is poorly known, with only one geolocator-tracked 
individual suggesting a direct route into Southeast Asia 
(Anisimova et al., 2026). These contrasting patterns highlight 
significant knowledge gaps in the migratory connectivity of 
Asian barn swallow populations, particularly those moving into 
or wintering within the Indian subcontinent.

Barn swallows are known for their exceptional dispersal ability 
and for repeatedly colonizing new regions through both natural 
movements and human-mediated habitat expansion (Hobson 
et al., 2015; Scordato et al., 2017). Phylogenetic studies 
indicate that the H. rustica complex is monophyletic and 
structured into two major clades: a Europe–Middle East clade 
and an Asia–America clade (Zink et al., 2006; Dor et al., 2010). 
European and West Asian populations differentiated around 
the onset of the Holocene (Smith et al., 2018). The East and 
South Asian lineages colonized independently during the late 
Pleistocene, while the colonization of the Americas, a 
relatively recent event, likely occurred at least 50 thousand 
years ago (kya; Lombardo et al., 2022).

Notably, a secondary dispersal event from North America back 
into Asia at approximately 27 kya has been proposed (Figure 
1), explaining the close genetic affinity between H. r. tytleri and 

Table 2. Morphometric measurement of traits - wing length and outer tail length (in mm) reported by Ali & Ripley (1987) of museum specimens of 
H. r. rustica, H. r. gutturalis and H. r. tytleri compared with Barn Swallows sampled in the present study from Imphal Valley, Manipur. Sample sizes are 

given wherever available as (n).

Subspecies
Wing length (mm) Outer Tail length (mm)

♂ (n) ♀ (n) ♂ (n) ♀ (n)
H. r. rustica 120 – 129 (n = 26) 116 – 128 (n = 18) 93 – 122(n = 26) 76 – 107(n = 18)

H. r. gutturalis 110 – 123 108 – 113 72 – 96 67 – 73
H. r. tytleri 115 – 124 - 74 – 79 -

Barn Swallows 
from Manipur 111-123(n = 26) 111-122(n = 19) 75-118(n = 26) 65-92(n = 19)

H. r. erythrogaster (Zink et al. 2006). Against this backdrop, 
we propose two non-mutually exclusive hypotheses to explain 
the origin of the Manipur population. First, a secondary 
colonization and admixture hypothesis – where the breeding 
population in Manipur may have originated from H. r. tytleri, 
with historical introgression from H. r. erythrogaster following 
back-colonization into Asia, resulting in the observed 
intermediate phenotypic traits. This can be tested via 
genome-wide analyses to look for admixture signatures, as well 
as broader sampling across putative contact zones in Central 
and East Asia. 

Second, a shift in migratory strategy hypothesis - the wintering 
H. r. tytleri populations in Northeast India may have reduced 
or abandoned long-distance migration and become sedentary. 
Similar shifts have been documented in North American barn 
swallows (Winkler et al., 2017), which began breeding within 
their former wintering range in South America during the 19th 
century. This scenario can be tested using tracking data (e.g., 
geolocators or stable isotope analyses) to determine migratory 
connectivity, along with long-term demographic monitoring to 
assess residency and recruitment patterns.

In addition, the establishment of breeding populations in the 
Imphal Valley may have been facilitated by favorable climatic 
conditions and the availability of nesting sites; evaluating this 
possibility would require habitat suitability modelling and 
comparative ecological data from adjacent regions. If supported, 
either scenario would suggest a notable shift in range limits 

and/or migratory behavior, highlighting the ecological 
flexibility of the barn swallow. Furthermore, whether the 
Manipur breeding population is demographically or genetically 
connected to migratory H. r. tytleri, as suggested by Ali & Ripley 
(1987), remains unresolved and warrants further investigation.

Significance and future directions
This study provides the first documentation of a resident 
breeding population of barn swallows in Manipur, extending 
the known breeding range of the species in the Indian 
subcontinent. It highlights a critical ecological gap in our 
understanding of avian biogeography in this under-studied 
region and challenges long-standing assumptions about 
subspecies limits. Future work should integrate detailed 
breeding ecology, long-term monitoring, and climate niche 
modelling to evaluate the drivers of residency and range 
expansion. Comparative studies between resident populations 
in Manipur and migratory Himalayan populations could yield 
valuable insights into life-history flexibility under changing 
climatic regimes. More importantly, genomic analyses will be 
essential to resolve the subspecies identification, their 
evolutionary origins and divergence times, and to test 
hypotheses of admixture and secondary colonization. More 
broadly, our findings emphasize the importance of natural 
history observations, particularly in culturally diverse 
landscapes where human attitudes can profoundly shape the 
distribution and persistence of synanthropic species.
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Figure 3. Variation in plumage coloration in adult barn swallows sampled from the Imphal Valley, Manipur. Row A shows males with long tail stream-
ers, and Row B shows females with shorter tail streamers. Underparts range from buff to rufous-chestnut to orange in both sexes (Row A & B). Vari-
ation is also evident in breast-band and throat characteristics (Row C), including narrow and broken breast bands (typical of H. r. gutturalis), narrow 

and complete breast bands (typical of H. r. tytleri), and broken breast bands diffused with rufous throat coloration (typical of H. r. erythrogaster). 
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