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Notes supplémentaires sur Ihistoire naturelle du Corbin de Stresemann Zavattariornis stresemanni.
Le Corbin de Stresemann Zavattariornis stresemanni est une espéce endémique charismatique et « Menacée
d’extinction » de l’Ethiopie du sud, dont la biologic demeure peu étudiée. Les auteurs présentent des
notes et observations de terrain de 2008-14 concernant plusieurs aspects de son comportement et de sa
morphologie. Le corbin niche de maniére coopérative en réponse aux deux saisons de pluie locales, mais la
taille du groupe et la fidélité des aides semblent varier. Des nids du corbin ont été trouvés pour la premiére
fois sur des structures artificielles (un poteau électrique et un pylone). Des données supplémentaires
concernant la parade sont fournies. Les juvéniles peuvent étre distingués par la coloration faciale plus
sombre, le gosier rouge vif et les cris d’appel distinctifs. Les plumes du corps des adultes sont légeres et de
faible densité, et il apparait que la phénologie de la mue des corbins coincide largement avec la période de
nidification, ce qui est peu commun chez les oiseaux. La dispersion post-nuptiale est souvent limitée, bien
que des preuves anecdotiques et une poignée d’observations suggerent que certains individus couvrent des
distances plus grandes entre les périodes de nidification. La premiére prédation d’un corbin est rapportée,
supplémentée de notes sur d'autres interactions interspéeifiques. Enfin, le corbin a été trouvé pour la
premiére fois au nord-ouest de Yabello (une petite extension de son aire de distribution), et les implications
sont examinées des mouvements locaux et des fluctuations de la répartition dans le contexte de I'apparente
limite climatique de l'aire de distribution de U'espece.

Summary. The Ethiopian Bush-crow Zavartariornis stresemanni is a charismatic and Endangered endemic
bird of southern Ethiopia, whose general biology remains under-studied. We present field notes and
observations from 2008 to 2014, covering many aspects of the species’ behaviour and morphology. Bush-
crows breed co-operatively in response to both of the local rainy scasons, but group size and fidelity of
helpers appears to be variable. Bush-crow nests were found for the first time on man-made structures—a
low power distribution pole and a tall electricity pylon. The display of one bush-crow to another is further
described. Juveniles can be identified by darker coloration around the face, bright red gape and distinctive
begging calls. Adults possess lightweight, low-density body feathers and it appears that bush-crows have a
moult phenology that overlaps extensively with breeding, a trait unusual in birds. Post-breeding dispersal
is often limited, although anecdotal evidence and a handful of observations suggest that some individuals
cover greater distances between breeding seasons. We report the first confirmed predation of a bush-crow,
and supplement this with notes on other interspecific interactions. Finally, bush-crows were found for
the first time north-west of Yabello (a small range extension), and we discuss the implications of local
movements and range fluctuations in the context of the species’ apparent climatic range limitation.

E thiopian Bush-crow Zavattariornis stresemanni
is an enigmatic species of corvid, apparently
most closely related to Asian ground-jays Podoces
(Ericson et al. 2005), and is confined to an area
of park-like thornbush, short-grass savanna and
pastures in southern Ethiopia. Ten years ago
a reported decline in numbers (Borghesio &
Gianetti 2005) led to its upgrading to the JIUCN
Red List category Endangered, which treatment
has been maintained until the present (BirdLife
International 2015). This triggered new initiatives
to assess its needs more precisely (Mellanby er
al. 2008, Donald e al. 2012, Jones 2013). The

bush-crow is a co-operative breeder (Benson
1942, Fry et al. 2002) that lives in small groups,
occasionally congregating in flocks of up to 30
birds, and exhibits a number of interesting social
behaviours, e.g. allofeeding, allopreening and the
use of bare skin around the eye in signalling
(Gedeon 2006). Its range is confined to a pocket
of cooler, drier and more seasonal climate than is
found elsewhere in the region, which is thought
to limit this otherwise common and seemingly
generalist species to a global distribution of <6,000
km? (Donald et al. 2012). Here we assemble

observations collected during recent research to
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supplement the natural history notes already
provided by Dellelegn (1993), Gedeon (2000)
and Ross ez al. (2009). Further information on
food and foraging will be presented elsewhere
(Jones et al. in prep.).

The following observations were made during
frequent visits by the authors between 2008 and
2014 to areas throughout the species’ range, the
limits of which were detailed in Donald ez 4l
(2012). The locations of sites mentioned in the
text are shown in Fig. 1.

In 2013, 57 birds were trapped, measured
and individually colour-marked by SEIJ & AJB.
Behavioural studies (outlined in Jones 2013)
were conducted on these birds in 2013 and 2014.
Data on individual groups’ ranges were collected,
broadly following a methodology outlined by
Bowden et al. (2008): a set aspect (south) and
distance (25 m) to a focal bird was adopted
and the group followed on foot by ‘shadowing’
the bird’s movements while the observer (SELJ)
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tracked the path using the ‘track’ function on a
Garmin GPSMAP 62s unit. Coordinates were
then adjusted by 25 m north to assess ‘true’
movements.

Breeding season

The species was initially reported to breed in
February—March, in response to the primary wet
scason in the region (Benson 1942). However,
breeding has since been more commonly observed
in May—June, prompting the suggestion that birds
‘may be double-brooded or have an extended
breeding season’ (Collar & Stuart 1985). There
is still no solid evidence for double-brooding, but
our observations support the existence of a variable
or extended breeding season. It is now clear that
breeding activity is influenced by annual variations
in the timing and intensity of rains, as is true of the
sympatric White-tailed Swallow Hirundo megaensis
(Bladon ez a/l. 2015) and many other African arid-
zone birds (Immelmann 1973, Craig 2012).
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Figure 1. Map of the
study region, showing the
locations of sites referred

to in the text. Inset: the
location of the study region
within Ethiopia.
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Gedeon (2006) reported that the first rains
in 2005 fell on 27 February, stimulating much
bush-crow nest-building activity, none of which
had been completed by 6 March. Between 20 and
31 May 2011, KG found a family at Dida Hara
with at least one fledged but dependent juvenile,
whereas most other groups were still tending nests.
In 2013 AJB recorded the onset of rain at the end
of March, saw birds visiting nests on 27 March,
and heard young begging in nests on 29 March and
6 April. He and SEIJ observed the first fledgling
on 9 May, but another pair was observed building
a new nest as late as 11 May (SEI]J), and some were
still tending young in the nest at the end of the
month; possibly these were inexperienced birds or
individuals that had ceased helping other groups
partway through the season (see below). In 2014
the rains started in mid March (J. Denge pers.
comm.), with nest-building and tending observed
regularly throughout April; the first juvenile was
seen on 17 May, 2.5 km west of Dida Hara, with
a group of three juveniles on 18 May near Arbora.
However, a nest with chicks heard begging was
found a month later on 15 June, 3.5 km north of
Arbora. Clearly, bush-crows breed in response to
the onset of rain, but if conditions are favourable
the breeding season may be prolonged. Given the
continual and protracted care that groups show
for juveniles, it scems probable that bush-crows
produce only a single brood per season and that
late nests represent either re-nesting attempts or
inexperienced birds trying to breed.

A second, less intense rainy season between
September and November (EWNHS 2001)
also stimulates some breeding activity. On 17
November 2012, PFD, AJB & REG made two
observations of nesting: the first 4 km east of
Yabello, where a group of bush-crows was tending
a nest, and the second on Soda Plain where a
group was observed building a nest (it is, however,
unclear whether or not bush-crows maintain
nests year-round, and this observation may not
represent evidence of breeding). On 19 and 20
November, a further three nests were being visited
by bush-crows, two east of Dida Hara and one on
Soda Plain (A]B, REG). On 28 October 2013,
also on Soda Plain, a fledged juvenile was observed
repeatedly being fed by 1-2 adults (NJC). We
have also recorded courtship behaviour at this
time of year (see below). Two of the 57 birds
captured in May 2013 appeared to be immatures,

which were probably raised in the second wet

season of the previous year (AJB, SEIJ; see below).

Nest sites

Bush-crows construct large, crudely spherical
or semi-cylindrical nests of thick thorny cwigs,
surrounding a dung- and mud-lined inner
chamber reached by a tunnel with an entrance in
the upper part of the structure (Fig. 2a). These
are placed in the crowns of trees, the upper half
sometimes sitting proud of the canopy (Benson
1942, Dellelegn 1993, Topfer & Gedeon 2012;
pers. obs.). Nests are usually built in Acacia
spp., Balanites aegyptiaca or Commiphora africana,
mostly between 3.0 and 6.5 m above ground
(mean = 4.88 m: Topfer & Gedeon 2012) and are
normally solitary (Fry er al. 2002). However, we
have several observations of two, one of four and
one of seven nests in a single tree (Fig. 2b), but we
lack evidence of whether more than one nest was
in use simultaneously. Nest height is necessarily
limited by the height of the trees used; the
highest nest of 210 around Dida Hara was 14 m
above ground (T6pfer & Gedeon 2012). During
transects across the range in 2013 and 2014, AJB
found only 17 of 243 nests to be higher than 15
m above ground, with a mean height of 8.9 m, in
trees with a mean height of 9.6 m. This compares
to a mean tree height of 7.1 m across transects,
suggesting that bush-crows preferentially select
taller trees to nest in, presumably to permit them
to gain extra height for the nest.

The use of man-made structures had not
previously been reported, but we recently observed
two such instances. On 26 October 2013,
near Madacho, NJC found a nest on a power
distribution pole ¢.7 m above ground: it was
balanced on the metal cross-arm and apparently
wedged between the top of the central pole and
both the central cable and insulator (Fig. 3a).
None of the twigs appeared to be intertwined
with any part of the powerline to hold the nest
in place, and its vulnerability was evident from
the substantial remains of an earlier nest (in two
halves; or possibly two nests) below the same pole.
The line ran through scattered trees of similar
height and structure to others often used for
nesting, and past some village huts; the nest itself
was judged to be roughly as high as or possibly
a lictle higher than the upper canopies of the
adjacent trees. On 10 May 2014, west of the main
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road 29 km north-east of Yabello and only 6.5
km from the edge of the bush-crow’s range, AJB
found a nest on an electricity pylon. The nest was
¢.90% up the main tower, at a height of at least
25 m, making it by far the highest nest reported.
It was supported by, but seemingly not secured to,
the framework of the pylon. Two birds were seen
visiting the nest (Fig. 3b). The immediate vicinity
again contained trees similar in height to those
in which nests are frequendy found, but these
contained no nests.

The energetic costs of visiting the high pylon
nest must be greater than for lower nests in trees
(Zach 1979), and nesting on pylons may increase
the risk to bush-crows from aerial predator attack.

Figure 2. Structure and
location of Ethiopian
Bush-crow Zavattariornis
A stresemanni nests: (a) the
S w entrance to a nest found low
in a tree; (b) a large Acacia
(Claire N. Spottiswoode and
Paul F. Donald)

Structure et emplacement
de nids du Corbin de

= Stresemann Zavattariornis
stresemanni : (a) 'entrée

¢ d’'un nid placé 4 faible
hauteur dans un arbre ;
(b) un grand Acacia

avec sept nids (Claire

N. Spottiswoode et

? Paul F. Donald)

However, it is perhaps the case that the extra
height better cools the nest, reducing heat-stress
and perhaps increasing breeding success given the
species” apparent temperature sensitivity (Donald
et al. 2012, Topfer & Gedeon 2012, 2014, Jones
2013). This might explain the difference in mean
height of 4.88 m found by Topfer & Gedeon
(2012) and 8.9 m presented here, as the 2012
figure comes from Dida Hara, near the centre of
the range, which is perhaps cooler on average than
sites across the range, which produced the new,
higher mean (Donald ez a/. 2012). Cooling might
also explain why many nests in trees sit proud of
the canopy.
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Figure 3. First reports

of Ethiopian Bush-crows
Zavattariornis stresemanni
nesting on man-made
structures: (a) nest on a
power distribution pole
found in October 2013; (b)
active nest on an electricity
pylon found in May 2014,
high above the surrounding
trees (Nigel J. Collar and
Andrew J. Bladon)

Premiéres observations

du Corbin de Stresemann
Zavattariornis stresemanni
nichant sur des structures
artificielles : (a) nid sur un
poteau électrique trouvé

en octobre 2013 ; (b) nid
actif construit beaucoup
plus haut que les arbres
environnants sur un pylone,
trouvé en mai 2014 (Nigel J.
Collar et Andrew ]. Bladon)

Display

Gedeon (2006) described some display behaviours
related to allofeeding, nest building and courtship.
On 26 October 2013, just north of Soda Plain,
NJC & PFD encountered two bush-crows that
were remarkably confiding in their behaviour, first
in a low tree and then on the ground, permitting
the observers to approach within a few metres. On
the ground one bird walked a few yards behind the
other, with the observers quietly following them.
After a minute or so the bird following adopted
a posture recalling a displaying male dove, in
which it stretched its neck up and forward at
.45 raising the crown feathers so that its head
appeared larger (with seemingly an inflated bulge
on the neck-sides), tilting the head forward so the

bill pointed 30° downwards, exaggerating its steps
so that they appeared slightly higher and slower,
and fanning its tail to twice its usual width and
tilting it downwards so that its tip dragged along
the ground (Fig. 4). During this display, the fleshy
patch behind the blue eye-ring was prominently
displayed, and the eye appeared to be bulging
and half-closed. This appeared to be a courtship
display by a male to a female, but it might
conceivably have been a mate-guarding display if
the bird in question was somehow registering the
human observers as threats to its mate or status.
Gedeon (2006) recorded a similar display, except
that the performer led rather than followed the
second bird; he judged it to be a courtship display
by a nest-building pair.
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Figure 4. Ethiopian
Bush-crow Zavattariornis
stresemanni displaying

to another; stretching its
neck up and forwards,
fanning its tail and
 exaggerating its steps
(Paul F. Donald)

Corbin de Stresemann
Zavattariornis stresemanni
paradant devant un
congénére : étirant le cou
vers le haut et en avant,
ouvrant la queue en
éventail et exaggérant ses

pas (Paul F. Donald)
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Figure 5. Colour-
marked Ethiopian
Bush-crow Zavattariornis
stresemanni and its partner
reciprocally allopreening
(Andrew J. Bladon)

Corbin de Stresemann
 Zavattariornis stresemanni
(marqué de bagues de

" couleur) et son partenaire
se lissant mutuellement les
plumes (Andrew J. Bladon)
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Gedeon (2006) noted that ‘allofeeding
and allopreening remained, as far as could be
observed, unreciprocated’. However, on 24
May 2014, AJB observed two birds reciprocally
allopreening (Fig. 5). These birds appeared
to be a pair, perched in a separate tree and
paid little attention to the rest of their group,
so it may be that, although allopreening is
widespread, reciprocation is limited to breeding
pairs. Allopreening of juveniles by their attendant
adults is also common.

Nestlings and juveniles
Benson (1942) described the eggs of Ethiopian
Bush-crow when he collected two clutches (one
of four eggs and one of six). On 14 June 2008
a few kilometres north of Dubluk, an occupied
bush-crow nest was found in a tree so low that the
nest chamber could be accessed by hand from the
roof of a vehicle, by P. Dolman. It contained two
naked and blind nestlings probably less than one
week old, apparently the first time young in the
nest have been photographed (Fig. 6). This nest
was attended by at least five adults; four were seen
to fly out of it in succession as it was approached,
one of them carrying a faecal sac, which it smeared
on the first branch of a nearby tree on landing.
Dellelegn (1993) and Fry ez al. (2002) briefly
described the differences between adult and
juvenile plumage, in the field the most obvious

. Figure 6. Ethiopian
Bush-crow Zavattariornis
stresemanni nestlings
taken from a nest in June
2008, showing large, pale
gape flanges typical of
chicks raised in dark nests
(Claire N. Spottiswoode)

Oisillons du Corbin de
Stresemann Zavattariornis
stresemanni sortis d’un nid
en juin 2008, montrant
les grandes commissures
pales, typiques de jeunes
élevés dans un nid sombre
(Claire N. Spottiswoode)

of which are the grey-white tint to the juvenile
head and neck feathers (which in adults are often
brown-white, due to staining from the local soil;
Fig. 7), and the dark skin around the eye (cobalt-
blue in adults). Feathering covering the nares is
duskier in young birds, creating (in conjunction
with the dark ocular/loral skin) a dark ‘saddle’
over the bill (Fig. 8) and affording the juveniles
(to some observers, at least) a striking similarity
to the face of a common dolphin Delphinus sp.!
Juveniles also display a distinctive pale pink bill
base, and the gape is bright pink-red (Fig. 7). In
late June 2014, juveniles a few weeks post-fledging
were still readily distinguishable from adults when
AJB left the study site.

Two birds captured on 6 May 2013 (SEIJ &
AJB) near Madacho displayed characteristics of
juveniles from a previous breeding season. Both had
noticeably darker blue facial skin with the residual
pink bill base (Fig. 9; compare 9a, a presumed
subadult, with 9b, an adult). Notably, these birds
were not recently fledged (judged by wear to the
remiges and rectrices). These characteristics were
observed on no other individual captured (1 = 55)
nor observed in the field.

Two calls were documented from juveniles,
adding to the vocal repertoire of the species
previously described by Dellelegn (1993) and
Gedeon (2006). Young in the nest emita constant
soft and squeaky kew, recordings of which
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