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Project summary
The Ethiopian Bush-crow and White-tailed swallow have small global geographical ranges in
the same part of southern Ethiopia. The restricted ranges make the species both an ecological
enigma and a conservation priority. Apparent climatic limitation and population declines
have been demonstrated for the Bush-crow, placing its long-term persistence under question.
Less is known about the swallow, but it is possible that its range restriction and long-term
persistence are affected by the same factors that influence the Bush-crow. I am using finescale temperature and habitat data to model Bush-crow abundance. This will allow me to
look for direct evidence of thermal limitation and assess habitat requirements. Through
studies of breeding and foraging behaviour at different temperatures and comparison with
control species, I plan to establish the mechanisms by which climate influences the species’
demographic rates.
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Introduction
The Ethiopian Bush-crow and White-tailed Swallow occupy small ranges in southern
Ethiopia1, partially within the Yabello Wildlife Sanctuary2. Donald et al.3 found that the
Bush-crow’s range is described by a region with a cooler, drier climate than neighbouring
areas, within which its distribution is correlated with vegetation type and land-use. Unusual
behaviours and physical traits have been described in the Bush-crow4 which may be special
responses and adaptations to high temperatures. Recent work suggests that the unique
structure of the Bush-crow’s robust, thorny nest provides a thermally stable environment
which could be important for chick survival5.
The White-tailed swallow occupies a slightly larger range than the Bush-crow6, having been
recorded further north7, south8, east7,9 (Paul Donald and Yilma Dellelegn, pers. comm.) and
west7, although all 49 nest records up to 2013 fall within the Bush-crow’s range10,11 (Paul
Donald, pers. comm.). Little is known about its ranging behaviour, but the breeding range
seems to be more restricted than its non-breeding distribution. This raises the intriguing
possibility that the ranges of both species are directly or indirectly limited by similar
attributes of the local climate.
Several passerine species with ecological similarities to the Bush-crow occupy larger but
overlapping ranges, including the White-crowned starling, Spreo albicapillus12, with which
Bush-crows commonly associate1,7,13. White-crowned starlings build enclosed nests of grass
superficially similar to the Bush-crows’ but smaller and less robust (pers. obs.). Like the
Bush-crow, they occur in grazed areas with sparsely distributed tall bushes and trees, forage
mostly on the ground in family groups and readily associate with people and livestock14.
However they occur across a wider range12,15 making them an ideal comparison species for
studying factors limiting the range of the Bush-crow.
A number of hirundine species, including four in the genus Hirundo, occupy larger ranges
overlapping that of the White-tailed swallow14. Of these, the most abundant in the Yabello
region is the Ethiopian swallow, Hirundo aethiopica16, which occupies similar habitat to the
White-tailed swallow17, associates with people7, and builds similar open-cup nests in village
huts18,(pers. obs., figure 1). The comparable nesting locations and wider range of the
Ethiopian swallow16,19 makes it an ideal control species for studying factors affecting the
breeding success of the White-tailed swallow.

Figure 1: White-tailed swallow nest (left) and Ethiopian swallow nest (right), both with adult birds visiting.
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Aims
The project is a response to Donald et al. (2012)3 who call for greater understanding of the
ecology, threats to, and requirements of the Ethiopian Bush-crow. Our aim is to fill the
knowledge gap highlighted by Birdlife International15,19 regarding the conservation
requirements of the Bush-crow and White-tailed swallow, whose severe range-restriction
places them under threat from changes in climate or habitat in the Borana rangelands in
southern Ethiopia3,20.
Following on from a successful field season in 2013, my project in 2014 aimed to build on
existing data sets, and begin further projects investigating possible mechanisms for the
climatic range-restriction of the birds, as follows:
1) Complete further bird and habitat transects to increase the sample size for analyses
looking into ecological correlates of the birds’ distribution at a broad-scale. By
understanding how occurrence, and population density, vary with temperature and
habitat features across the entire range of the Bush-crow, I hope to understand how
the birds might respond to habitat management regimes implemented by the Park. In
particular, it was important this year to increase the sample of habitat data from
outside of the birds range, as this was lacking from my 2013 work.
2) Implement a breeding study of the White-tailed swallow, studying the impacts of
temperature on breeding success, from choice of nesting location through to fledging
success, using the Ethiopian swallow as a control species.
3) Study the effects of temperature on the foraging behaviour of the Ethiopian Bushcrow, and the activity levels of their post-fledging juveniles. I aim to uncover how
daily variation in temperature impacts the birds, as a proxy for climatic variation
across the range. In particular, I am interested in whether the effects are most
prominent in the adult or the juvenile birds.

Methods and Results
Distribution and abundance of the Ethiopian Bush-crow and White-tailed swallow
Three kilometre triangular transects were used to assess bird abundance at sites throughout
the Bush-crow’s range. White-tailed swallows, Ethiopian Bush-crows and Bush-crow nests
were recorded, including group size and any association between birds and nests. The
movement of birds was noted to avoid double-counting. When a small group was seen,
followed by a larger one suspected to contain some of the same individuals, the second group
was recorded and the number of extras noted. At each of these sites small temperature loggers
were left to record hourly temperature data throughout my field seasons.
Habitat surveys were conducted separately along the route of each bird transect. A soil core
was taken from each site, and a survey of tree species, height and density, bush density,
ground cover, and distances to surrounding villages and termites mounds was completed at
500m intervals along the route. The number of dung piles was tallied within a two metre wide
strip along the transect, and categorised to gross species level. Following on from the
completion of 61 transects during my first field season in 2013, I completed a further six
transects for both birds and habitat this year, as well as an extra 11 habitat surveys at sites
outside of the Bush-crow’s range in order to increase my sample size there (Map 1).
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Map 1: The locations of all transects completed across two field seasons. Red dots = sites where bird and habitat
transects were completed. Green dots = sites where only habitat transects were completed. Red lines = main
roads. Black lines = other roads and tracks. Blue line = known range limit of the Ethiopian Bush-crow3.

White-tailed swallow breeding study
I visited villages across the north-west of the White-tailed swallow’s range to search for
nests. We asked villagers whether they had swallows (“raaree”) nesting in their huts, and
recorded any nests of White-tailed or Ethiopian swallows which they showed us. Local
people do not distinguish between swallow species, so this did not bias sampling. Using roads
as transects, we attempted to find nests along transects running from within to outside of the
range, and attempted to find Ethiopian swallows nesting beyond the limit of the White-tailed
swallow.
At each nest a GPS point was taken, and various features of the size and position of the nest,
along with features of the hut containing it, were recorded. A nearby control hut of similar
size and occupation was chosen and the same data recorded. A temperature logger was left
next to each nest, and at a comparable height in the control hut. A third unit was left in a
nearby tree, in a comparable location to those used for transects.
The lining and contents of each nest were recorded and photographed. Empty nests, and those
containing eggs, were revisited weekly until an estimated laying or hatching date was
determined, and each was visited as soon as possible after hatching. Nests with chicks were
revisited every two to seven days to record progress, with extra visits focussed on nests where
exact hatching date, and therefore chick age, was known, to aid calibration of age estimates at
all other nests. Feather growth on each tract was recorded according to Fernaz et al.21 as well
as whether eyes and ears were open or closed, to aid post-hoc age estimation.
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Once the chicks’ eyes were visibly open, at around seven days of age21, they were deemed
safe to handle. On subsequent visits, the brood was removed from the nest and chicks were
individually inspected for feather growth, photographed, weighed, and the growth of the 9 th
primary was measured. Chicks were uniquely marked using a permanent black marker on one
or both legs before the whole brood was replaced in the nest. Broods were not handled in the
last two days prior to predicted fledging date to avoid the risk of the nest exploding. Nests
were revisited until found empty, at which point villagers were asked about when the chicks
had flown.
Three nests were visited for a full day each to complete a nest watch. Chicks were weighed
and measured at the start and end of the watch according to the protocol outlined above. The
entrance to the nest hut was then watched continuously from a distance of five metres, and
the time of every visit by an adult bird recorded, along with current air temperature and
humidity, weather conditions, and the sex of the adult.
28 White-tailed swallow and 10 Ethiopian swallow nests were found across the north-west of
the White-tailed swallow’s known range (Map 2). Despite a good deal of searching, no
Ethiopian swallow nests were found outside of the White-tailed swallow’s reported breeding
range along roads to the north and west. However, four White-tailed swallow nests were
found outside of their previous known breeding range. Most nests were found prior to laying,
or with eggs, giving good coverage of the entire breeding cycle. Five of the White-tailed
swallow nests proved to not be active, and of the remaining 23, four failed to fledge any
chicks. One of the Ethiopian swallow nests was destroyed by children, but the adults rebuilt
and the new nest was recorded. One nest failed to hatch, but the other nine all fledged at least
one chick.

Map 2: The locations of swallow nests studied in 2014. Blue dots = active White-tailed swallow nests. Green
dots = inactive White-tailed swallow nests. Red dots = Ethiopian swallow nests. Red lines = main roads.
Black lines = other roads and tracks.
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Bush-crow behavioural responses to temperature
Using data from 2013, three sites were selected where Bush-crow densities were known to be
high and temperatures known to be low, and three where the opposite applied (Map 3). Two
temperature loggers were placed in trees at each site recording hourly temperature data
comparable to that recorded at transect locations.

Map 3: The locations of follows sites used for studying Bush-crow behaviour in 2014. Red dots = sites where
temperatures were known to be high and Bush-crow density low. Blue dots = sites where temperatures were
known to be low and Bush-crow density high. Red lines = main roads. Black lines = other roads and tracks.

Each site was visited on two pairs of days, with a gap of at least a week between the two.
Within each pair, one day was spent following Bush-crow groups, and the other following
White-crowned starlings. At the start of each day two further temperature loggers, glued to
plastic golf tees, were placed on the ground at the site such that one would be in constant sun
and the other in constant shade throughout the day. These provided temperature data every
minute, comparable to where the focal birds were foraging nearby. Two studies were
conducted, alternately, throughout the day on the focal species, collected around 4-5 hours of
observation data per day:
1) Groups with post-fledging juveniles were identified, and time was taken to approach
without disturbing behaviour (generally to 10-15m). The activity of a focal adult, watched
continuously, was recorded each minute, along with its position (sun, shade or cloud
cover), and a count of the behaviour and position of all visible juveniles was made.
Juvenile birds were photographed to attempt to age them post-hoc. Activity budgeting
follows lasted between 10 and 100 minutes each.
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2) Foraging adults were approached to a distance of 5-10m, and watched continuously with
binoculars. Data was recorded orally onto a dictaphone. Group size, location and watch
start and end time were recorded, along with details of all foraging attempts and
thermoregulatory event. Prey size was divided into four classes relative to the length of
the bill used by Donald et al.3. At the end of each watch three ground surface temperature
readings were taken using a digital non-contact infrared laser thermometer gun; one at the
last place the bird was foraging and two spots nearby, one in the sun and one in the shade.
Foraging watches varied from 30 seconds to 20 minutes.

Outcomes
The primary aim of this project is to inform conservation management plans for the Ethiopian
Bush-crow and White-tailed swallow. This revolves around understanding the mechanisms of
their climatic range-restriction, and how this might change in the future. Using information
on habitat requirements within the climatic bubble, plans can then be produced which make
allowances for future climatic shifts.
This research forms part of my PhD project, and analyses and fieldwork will be ongoing for
the next two years. The goal is to eventually publish much of the work in scientific journals,
including submitting a more detailed article on the nesting behaviour of the White-tailed
swallow and some breeding and behavioural notes on the Ethiopian Bush-crow to the
Bulletin of the African Bird Club in due course.
The results will be communicated amongst the local stakeholders in the project; the Yabello
National Park authority, the Ethiopian Wildlife and Natural History Society (EWNHS), the
Ethiopian Wildlife Conservation Authority (EWCA) and Oromia Forest and Wildlife
Enterprise (OFWE), to allow implementation of findings into conservation planning.

Capacity building and local awareness
All of the work completed on this project was carried out with the help of Motuma Adula
(EWNHS) and Jarso Denge and Galgalo Dadacha (Yabello National Park). These three
young men are extremely enthusiastic about the conservation of Yabello’s wildlife, and took
every opportunity to learn more about the birds themselves, and the methods I was using to
study them. Through this, they have been able to increase their own, and therefore their
organisations, capacity to monitor and study the park. With the help of the British Birdfair
Project, we have supplied them with binoculars, field guides and a tent for use in their work.
They have already completed transects alone, and are keen to try out some behavioural
follows. Since I left Yabello they have revisited all of our swallow nests each month to check
for nesting and determine at which points through the year the birds are able to breed. Jarso
and Galgalo are beginning their own project to document all of the birds found within the
newly formed National Park, as a guide to aid tourist information and conservation planning.
When we visited villages to monitor swallow nests, Motuma, Jarso and Galgalo explained
our work to the villagers, why we were interested in studying the birds, and their importance
in a global context. Jarso even took opportunities when out in the field to talk to anyone else
we met, in particular children, to extend the reach of the project as far as possible. In
addition, all three of them regularly visit local schools to deliver environmental education
classes. Thanks to this project, they are able to talk about their first-hand experience of
studying the birds, to help educate and enthuse the next generation of Park scouts and village
elders about the importance of the Borana landscape and the conservation of its birds.
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Expenses
Item
Ethiopian Research Permit
Ethiopian VISA
International Flights
Car and driver hire
Petrol
Accommodation
Food + water
Salary of local guides
Temperature loggers
Other equipment
First Aid and vaccinations
Local phone and internet access
Payment for access to swallow nests
Ladder to access swallow nests
Pesola balances
Dictaphone
Miscellaneous equipment (batteries, timers etc.)
TOTAL

Cost
£617
£12
£560
£3,162
£632
£381
£531
£697
£1,888
£441
£200
£296
£77
£62
£59
£39
£71
£9,725

Source
African Bird Club
British Ornithologists Union
RSPB NERC CASE Funding
Birdfair/RSPB Fund for Endangered Species
Cambridge Philosophical Society
Tim Whitmore Zoology Fund
Natural Environment Research Council (NERC)
University of Cambridge Fieldwork Funds
Magdalene College, Cambridge
Personal funds
TOTAL

Amount
£2,000
£1,240
£1,000
£610
£250
£1,000
£619
£1,040
£1,400
£566
£9,725

Institutions involved
The RSPB Centre for Conservation Science: http://www.rspb.org.uk/forprofessionals/science/
BirdLife International:

http://www.birdlife.org/

The Ethiopian Wildlife and Natural History Society:

http://ewnhs.org.et/

The Ethiopian Wildlife Conservation Authority:

http://www.ewca.gov.et/
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Project Photographs

Addis Ababa

The study site: the green area is the limit of the Ethiopian Bush-crow’s range3, showing its location within Ethiopia

The Borana rangelands of southern Ethiopia are a landscape shaped by grazing. The open, park-like habitat creates
the perfect foraging habitat for Ethiopian Bush-crows, with tall Acacias providing adequate nesting opportunities.
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Borana villages consist of a collection of four to 50 lived in huts, with smaller buildings used for storage and
sometimes cooking. Both Ethiopian and White-tailed swallows utilise the roofs for nesting. Local people do not
distinguish between swallow species, but consider any “raaree” nesting in their hut a sign of good luck.

Temperature loggers were left concealed in trees across the range, recording hourly temperature. This will be used
to compare local temperature regimes with Bush-crow distribution. Data from loggers left next to swallow nests will
be used to assess the impacts of temperature on breeding success.

Page | 12

African Bird Club Expedition Award report

Andrew Bladon, University of Cambridge

1)

3)

5)

2)

4)

6)

The progress of a swallow’s nest: 1) Nests which had been seen when hatching were visited more frequently in
order to help calibrate age estimates for all other nests. 2) A mirror on a stick was used to check the progress of
chicks until their eyes opened, at which point it was deemed safe to handle them. 3) Chicks were weighed and
measured every two to seven days to monitor growth rates. 4-6) Photo references of head, breast and wing were
taken for every chick to record visual growth rates for comparison later (if required).
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Ethiopian swallows, like White-tailed swallows, produce broods of three to four chicks. Once they reached 20 days
old (19 for White-tailed) they were no longer handled to avoid the risk of the nest exploding.

Bush-crow groups are attendant carers of post-fledging juveniles, who in turn are boisterous and beg constantly. The
groups of three to five adults and one to four juveniles range around and forage apart, but stay in near constant
audible contact.
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Bush-crows are often found associating with starling species, in particular White-crowned starling (left) and Superb
starling (right). Like Bush-crows, the juveniles of both species are easily distinguished in the field, giving
opportunity for study as control species when considering the effects of temperature.

The scouts of Yabello National Park are keen wildlife enthusiasts. Galgalo Dadacha (left, middle) and Jarso Denge
(right) are young and eager to learn field skills which will help them to better manage the Park. They are also
excellent communicators with the local villagers, taking every opportunity to talk about our work and the
importance of the park for wildlife, in particular its endemic birds and threatened mammals.
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An Ethiopian Bush-crow family raids two resting camels for parasites, while a White-tailed swallow fledgling rests
after some early flying practice.
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