


Feeding ecology and behaviour of the last known surviving
oriental Northern Bald Ibises, Geronticus eremita
(Linnaeus, 1758), at their breeding quarters in Syria

by Gianluca Serra, Mahmud Scheisch Abdallah and Ghazy al Qaim

Abstract. The last handful of individuals from the eastern population of the critically endangered
Northern Bald Ibis (Geronticus eremita) have been closely observed and monitored during the
breeding seasons 2002-2004 and 2006 in their breeding quarters in the Syrian desert. The home
range used by the ibises was estimated to be up to about 450 km?®, which was already partly in-
cluded in a specific protected area established by the Syrian authorities in 2004, Their main feed-
ing habitat was a stony and sparsely vegetated open and gently undulating steppe. This feeding
habitat is heavily overgrazed by the sheep flocks of the Bedouin nomads, and the native shrub
coverage has almost completely disappeared due to uprooting for firewood. Another key feeding
habitat are the man-made reservoirs, where ibises fed on larvae of Eastern Spadefoot Toads
(Pelobates syriacus), perhaps the most profitable prey occurring at their breeding quarters. The
bulk of the diet of Syrian breeding ibises is estimated to be a mixture of beetles (mainly ground
beetles, Tenebrionidae), grasshoppers (Acrididae) and young toads — all found to be preyed upon
by ibises. A ground mantis and an isopod species, as well as lizards, may possibly be important
components of the diet as well. A daily need for drinking water was found. Ibises seemed to hunt
their prey both by sight and by probing with the tip of the bill in underground holes and under
stones. The foraging behaviour of ibises was highly gregarious and quite conservative during each
breeding season and over the years: they tended to use the same feeding areas from year to year,
with a similar temporal sequence. Ibises fed at increasingly higher feeding areas throughout the
breeding season, starting from about 400 m asl in February and reaching about 950 m asl in June-
July.

Key words. Geronticus eremita, critically endangered, Syrian desert, Middle East, feeding habi-
tats, diet, behaviour.

Introduction

The Northern Bald Ibis, Geronticus eremita (Linnaeus, 1758), is an extremely rare colonial
cliff-nesting bird listed as Critically Endangered on a global scale (IUCN 2006). This bird
has undergone a continuous decline over the last four to five centuries throughout its original
distribution range (HIRSCH 1979, COLLAR & STUART 1985). During this period, the species
has been gradually diverging into two disjunct populations (COLLAR & STUART 1985), dlffer- _
ing morphologically (slightly) and genetically (PEGORARO et al. 2001).

The Bald Ibis was considered to have become extinct from the whole of its eastern range
in 1989, when the last survivors of the colony at Birecik, southern Anatolia, were ptevenwd. s
from migrating and were held in semi-captivity (KASPAREK 1992). Until 2002, the Bald Ibis
was known to survive only in its western range, with about 92 breeding pairs wmmd me%
few colonies in Morocco (BOWDEN et al. 2003) 'I'hat same year. a fellﬂt Qﬂlﬂw ; 1=
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viduals was unexpectedly discovered in Syria (SERRA et al. 2003), even though the species
had been regarded as extinct in that country around or soon after 1928 (SAFRIEL 1980,
BAUMGART 1995).

Unlike the western ibises which are largely resident, the recently discovered eastern ibis
survivors proved to be migratory, as the Turkish ibises used to be, a behaviour confirming a
unique genetic make-up on the global scale. This behaviour makes the Syrian colony highly
vulnerable at present from a conservation point of view,

The feeding ecology of the breeding Bald [bis is known to be quite conservative across its
recently known range: from Turkey to Morocco, where the preferred feeding habitats that
have been observed were open terrains with low and sparse vegetation, sometimes stony and
rocky or sandy, in addition to marshes, river banks, and cultivated areas (HIRSCH 1979,
1981). In Syria the species was considered to be a desert-dweller, apparently avoiding water
(COLLAR & STUART 1985), and according to HIRSCH (1979) it rarely drank water at all in
Turkey. The diet is reported to consist mainly of invertebrates (with a specific preference for
ground beetles and grasshoppers), small amphibians and reptiles (COLLAR & STUART 1985).

~ The feeding behaviour also appears to be conservative: birds usually feed in loose groups,
searching for their prey on the ground either by visual contact or by searching in cracks and
‘under stones and by probing in holes (COLLAR & STUART 1985).
The present study aims at providing some preliminary information about the feeding ecol-
~ ogy and behaviour of the recently discovered Bald Ibis colony at its breeding quarters in the
- Syrian desert.

iy Material and methods
environment included within the <120 mm/year rainfall limit is known regionally as al badia

. Arabic language, and corresponds to some 55% of the whole Syrian land surface: it is
nonly defined either as a (semi-)desert steppe or a rocky desert, We will refer to it herein
simply as Syrian desert or af badia. The present study was undertaken within the framework of
Ttalian-funded and FAO-run conservation project, based at the oasis of Palmyra (34.562°N,
middle of the Syrian desert. ) T
project, in operation between 1996 and 2004, was aimed at assisting the Syrian Min-
lture and Agrarian Reform (MAAR) to develop the first operational nature rescrve
initiate biodiversity conservation in the country. The study area is located a few
north of Palmyra oasis in a limestone rocky plateau area, at altitudes ranging
d 1200 m asl, rich in sheer cliffs and wadis, inhabited since time immemorial by a
mobile pastoralists. For reasons of conservation, local names, geographical
| topographic maps are not disclosed here.
the relict Northern Bald Ibis colony in the Palmyra desert and upon a
1 the FAO project (SERRA 2002), a protected area was established
is breeding grounds, covering a total area of about 230 km*. During
fing seasons of 2002-04, and in 2006, an intensive community-based
established in the ibis breeding area, coordinated by GS, running from
Local MAAR rangers were in-service trained to monitor and collect
iour of the birds at their breeding grounds, using telescope, binocu-
Vhen the FAO project was terminated in spring 2004, no external
he Syrian authorities during the 2005 breeding scason.
four breeding seasons: 2002-04 and 2006, Sites with
yr feeding for >30 min were considered as feedin:

The
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sites (sensu BOWDEN & Swmity 1997), and they were therefore closely observed, described,
mapped by means of a GPS device, and photographed. Birds were followed to feeding sites by
visual contact. In fact, the open terrain, the limited numbers and distance of feeding sites used by
the birds, their conservative and predictable behaviour during the day and from day to day, the
significant amount of time invested in observation by rangers and guards by means of good qual-
ity binoculars and telescope, made this low-tech method feasible and cost-effective.

Bald Ibises were followed by rangers 10 the feeding sites at least 3-4 times per week by means
of a 4x4 vehicle, or sometimes by motorbike. The behaviour of the birds was observed for vari-
able periods according to the time available, and identification of the prey taken was sometimes
attempted from a distance by means of a telescope. Special attention was paid to disturbance
events and to any other interaction of birds with humans and livestock that took place at the
feeding areas.

Dry droppings and pellets were collected under the three ibis nests on four subsequent ocea-
sions during the breeding season 2002 (12 May, 27 May. 15 June, 30 June 2007). Due to the
extreme dryness of the samples, keeping each single collected item separated was not feasible. In
2002, macro-invertebrates, amphibians and reptiles were sampled between May and June within
the most used observed feeding sites, ensuring that all types of feeding habitats were covered.

Straight-line transects of 20 minutes were walked, collecting all macro-invertebrates; amphibi-
ans and reptiles were visually detected while walking and were also detected by tuming stones,
imitating the foraging behaviour of ibises and using approximately their same perceptive chan-
nels. Identification of remains isolated from ibis droppings and pellets and of specimens collected
at the feeding sites was carried out (o varying taxonomic levels in the laboratory, through com-
parisons with specimens in the FAO project macro-invertebrate, amphibian and reptile collec-
tions. Identification of the macro-inveriebrates i this collection, to varying taxonomic levels, had
previously been undertaken by specialists coordinated by Luca BartoLozzi (Natural History
Museum “La Specola”™, University of Florence, ltaly). Some identifications of common insect
species were carried out by GS using the literature available locally. Amphibians and reptiles
were identified locally using the available literature, with support from Roberto SiNpaco, Uni-
versity of Genoa, ltaly (SINDACO et al. 2006).

The macro-inveriebrate, amphibian and reptile species collected at ibis feeding sites were
ranked according to four arbitrarily-defined size classes: “Large”, “Medium”, "Small” and “Very
Small”. Numeric values of 4, 3, 2 and | were assigned to these four size classes, respectively, as
an indication of their relative biomass (“relative biomass” herein). The relative abundance of
macro-invertebrate, amphibian and reptile families occurring at the two main ibis feeding habitats
was determined and indicated as both: 1) their frequency of occurrence over the total number of
individuals collected, and 2) the relative biomass over the total relative biomass collected.

An indication of profitability (sensu KreRS & Davies 1981) of each prey family (or potential
prey family) was then calculated by multiplying the indication of relative biomass for its relative
frequency of occurrence over the total. An average indication of relative biomass and frequency
of occurrence were used when a family included more than one species.

Results

Feeding habitat

Since the year of their discovery (2002), Northern Bald Ibises have nested at two distinct
cliffs, about 20 km apart, one at a lower altitude (about 400 m asl), “Chiff 1™ herein (in 2004,
2005), and the other higher. at about 800 m asl, “Cliff 2" herein (in 2002, 2003 and 2006).
During the vearly seasonal occurrence of ibises in the study area - typically from
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; left columns give the list of identified faunal spocie._s sampled i Habitats | ang
;- .:tz;i}iv?};ryoth;e proved tgobo preyed upon by Northern Bald Ibises (A) and thu;.c not proy-
ed 1o be preyed upon by ibises (B). In the central and right columns, an indication of the relative
abundance of each taxon and its associated relative profitability is reported.

S Carabidac osoma chlorosticum) 4 0.12 B 0.53 0.24
c / e (Calo dis 4 0.12 12 1079 | 035
Coleoptera | Buprestidac (fulodis distincta) |

s e T ST

Scarabeidac (Scarabeus sacer) a2 100 00
Curculionidae 032 n 145 | 0.65
| (Ammocleoms aschabadensis) %

6 039 018

0.53 0.24

268 | 1764 | 791
% 0.53 0.24

420 | 27.65 | 12.40

2 I mid February until mid July- temperatures usually ranged between below zero (February-
5 Y n:;s i March) and >45°C (June-July). During the first month soon after the return migration, until
s 079 | 038 § the end of March. it js still quite cold and lemperatures can still drop below zero at night.
r; 039 | 0.8 i Usually at the beginning of April, spring starts and the insect population boom takes place,
= ; During the study period, ibises used two main feeding habitat types, both quite anthropized

size class = 3 h'th' _ relative 1o the average human density of the desert: stony and sparsely vegetated, over-
% 099 | 044 .' ;’g;azcd. open and undulating steppe (Habitat 1), and man-made irrigation reservoirs (Habitat
g 09 | 027 Habitat 1. Ibises were observed feeding »90% of their time on the gently inclined slopes

bordering drainages ( wadis) of varying si

zes. The dry soil, almost without Organic matter

(<1%), is composed of a mix of loam, gypsiferous and calcareous rock broadly covered by
gravel and stones. Sparse and very scat

tered perennial and annual dwarf shrubs, not exceed-
11336 | 151 ing 10-15 em in height, are the only vegetation, dominated by Salsola vermiculata (peren-
s O nial) and Salsola volkensi (annual).

Annual grasses occur sparsely along larger wadi beds
vegetation is Tamarix spp

ent altitudes, containing this same kind of habitat. have

whose dominant, although scattered,
Three main feeding areas at differ

2
4 Wdrrs been typically used by the ibis colony during the course of the four breeding seasons ob-
3 ' 1585 served:
7 7 : : m .
l:' g;; (‘I(:ﬂ = Feeding Area | (FA-1) at about 400 m asl, within a 50-100 m radius from CHiff 1 (Fig
Sy - 1);
-2 414 | 213 = Feeding Area 2 (FA-2) at about 800 m as| within a 3.5 km radius from Cliff 2 (Figs 2-
B 148 | 065 3)
HE 026 | 012 | - Feeding Area 3 (FA-3) at about 950 m asl, about 13 and 34-35 km away from CLiff 2
0617039 ] 018 and CHff 1, respectively.
1 L oo = FA-1 appeared 1o be significantly stonier and rockier than FA-2 and FA-3 (see Fig. 1). The
] i

three feeding areas were usually used at different stage

s of the breeding scason, following
the temporal progression of spring and summer: durin

2 the weeks soon after arrival from
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migration, between February and March, when it is still quite cold, ibises usually started
using FA-1. Afterwards, they used to switch to using FA-2, and at a later stage (between
mid-April and May) they started typically using FA-3, until the time for departing on migra-
tion (mid July).

~ Habitat 1 is traditionally used by the local Bedouin indigenous community as pasture for
the grazing of their sheep; the scattered slow-growing shrubs on pastures are traditionally
uprooted and used as firewood by these people, who are nomadic or semi-nomadic. The
period of the year when these pastures hold the highest density of nomads overlaps with the
ibis breeding season. During wet years, as in 2003, the same habitat is flooded by a muli-
‘tude of people coming from all over the country to search for much-valued desert truffles
(Terfeziaceae spp.), in the period February-April.

~ When nesting at Cliff 2, ibises used FA-1 only during the first weeks after arrival from

migration, as in this specific period they usually roost at CIiff | which enjoys milder weather
- conditions than CIiff 2. When nesting on Cliff 1, ibises used FA-1 for a longer period than
when nesting at Cliff 2, but after mid-March they started increasingly using FA-2, and by
early April onward they used mostly FA-2, and later on also FA-3. The topographic con ..
ration of FA-2 appears more complicated than FA-1 and FA-3, as these latter feeding sites
order smaller wadis than does FA-2. CIiff 2 is in fact located at one side of a large drainage
area composed of a central wadi and a complex system of lateral and almost parallel micro-
, more or less at right-angles to the central main one and separated from each other by
T micro-ridges.
s of these micro-ridges, sloping both towards the central wadi and
ro-wadis, form the FA-2: birds are actually very conservative in
of these gently sloping micro-ridges. In fact, this behaviour
-1 and FA-3, perhaps because the latter feeding areas are less
d recognise at least 5-6 different feeding sites within FA-2, all
CIiff 2, that were used by ibises during the observed breeding

extremely conservative in the use of a very restricted area
‘ started to use the higher altitude FA-3 varied from
ble and unpredictable rainfall events occurring in the
me, the dwarf shrub coverage was quite green at

ed b locals as a drought, a late rain in mid-
which were, for instance, still green in early June

Is to higher pastures, the ibises started to use
year, the pastures started to dry out
use FA-3 from around mid-May.
ures at FA-2 during the first half of May
‘during the second half of May they all
ten days of May in 2006.
regularly using at least 2 different
laxing and grooming each other.
are used by Bedouin herders to

rities during the 1960s and
fo;r‘tl_m:j_‘_lwos!ock and also
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Fig. 2. View of feeding area 2 (FA-2

) in late spring 2004 (photo by G. Serra)

Fig 3 y ic i i .
8. 3. Pastures between micro-wadis at feeding area 2 (FA-2) in late spring 2003 (photo by G. SERRA)L

g:r Imigation purposes (now mainly in the past). They were designed by building a concrete
m, mp_ng the rainfall. Reservoir A (R-A), about 5.3 km aw ay from ChiT 2, was 30-40

;m decp in 2002 and about 200-250 m wide when completely full of water. Vegetation at R-
is dominated by sparse Tamarix spp. and Phragmites reeds.

COR-A filled up suddenly‘aﬁera late rainfall in mid-May 2002, and after that slowly dried up
mpletely by 10 July. Birds started to use this site regularly in 2002, also for feeding, soon
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after the chicks had fledged (from 10 June onwards), when the availability of young toads
was high. During 2003 (a wet year), the outbreak of toads took place earlier, between 12 and
19 May, and the R-A had dried out by the last days of June: in that year birds started to use
R-A by 20 April, at first for drinking and resting only.
 The R-A dam was considered by locals to be damaged and in need of maintenance work,
and it was expected that it would become unable to hold water in the near future. In fact, in
2006 R-A was completely dry from the very beginning of spring. That same year, the birds
became habiruated to using an artificial concrete-made pond (2.5x2 m) built by rangers in
front of Cliff 2 with the aim of trapping and tagging them.
- Thises were also observed using the other irrigation reservoir, Reservoir B (R-B), 13 km
' from CIiff 2, which is smaller but deeper than R-A. It is rectangular in shape, about 35-
15 m in size, with no surrounding vegetation (Fig. 4). We also collected some reports of
temporary ponds along the wadis after rainfall, if they were not too disturbed, as
-and also as seen by project staff. Unconfirmed information, provided by
' ¢  indicate that during the breeding season 2002 ibises were also using
d fields in the vicinity of Palmyra as a feeding arca, some 23-25 km away from Cliff
edly, used at least two different types of cultivated area during that season:
crops (barley, wheat, cotton, Tripholium spp.), garden vegetables, or-
eyards, while the other was cultivated with Salsola vermiculata and Atriplex
isia spp., Harmala spp., Achillea articulatum, Tamarix spp.. with trees and

present).

Diet
from remains found in ibis dry droppings and pellets,
observation of feeding ibises. Table 1 gives a list of
tile families sampled at the two main feeding habitats.
in the table) was found as remains (and later
., or was directly observed being captured by

relative abundance and profitability for each fau-
‘breeding season (May-June) at Habitats 1 and 2.
pers, both seen to be taken by ibises, seem
ergrazed pastures (Habitat 1). In particular,
among those definitely taken by the ibises that
e to the period May-June, due to its size and
(Habitat 2), ibises were observed
C (Pelobates syriacus), which seem to
during the second half of the breeding season,
their primarily animal diet with desert
ly also with pistachios, as reported by
were still a common sight within a/
, a truffle year, birds were directly
from the ground and feeding on
sitant from Palmyra and also by &

Fig. 4. [bises hunting young toads on the shore of Resery
summer 2006 (photo by L, Pl-Slv.'-I:l

oir B (R-B) in early

Behaviour

The maximum home range estimated for B: ises at thei ; :
desert i1s about 450 km?. %”hc number of n:.ar:r]ldfg::::i? ‘:1:]“'; bre;d 2 qu?ner_s e
a typical day, birds would visit 2-4 different tbed'g Ryl g 1
mately 1-3 hours at each (mini A o eeding sites, spending on average approxi-
ly urs a (minimum 30-40 minutes, maximum 4 hours), dependin S¢as

and _rood &?Vﬂl[la.blllty, The feeding site closest to the nesting cliff was "uslp::‘thegh::e“mon
nesting cliff (i.e. some tens of metres awav), while the furthest onejwas 3 1(::r e
away, i.e. the distance from CIiff | to FA-3 i e

At the feeding sites, birds were seen during the day mostly grouped together, in a more
less loose fashion, with birds typically a few metres away from each other. O'nIy occasio:
ally were they spotted feeding alone, mainly during the ch}ck-raising stage. They appeared 10
be hpntmg by sight, walking quickly, silently, the head going back and forth, pecking and
probmg under stones, in holes, in crevices and in tufts of vegetation,
: At times they appeared to be running as if chasing fast-moving fauna (e.g. macro-
mvcr.tcbrales and reptiles). Sometimes they inserted the whole bill into holes, sensing and
tracking @dcmomd prey and in early spring extracting what were most probably beetle
larvae. Ibises foraged almost all day long, only resting and relaxing at times: according to the
scason, they would rest 2-3 times a day for periods varying between 10 minutes and I hour.
Grooming behaviour between mates was observed in 2002 during periods of relaxation by
the flock on the shores of R-A.

No direct non-human predation was observed or reported on Bald Ibises while feeding in
pastures ?.nd at reservoirs. Human disturbance at feeding Habitat | was at times and locally
ntense, in the form of pastoralists flushing the foraging birds by driving trucks or motor-
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bikes across the pastures or by herding sheep. In general terms, ibises seemed quite accus-

tomed to the Bedouin camps and associated activities around them. Ibises certainly appeared

to be very accustomed to sheep flocks and young shepherds in the pastures. In 2003, human

disturbance at the feeding areas significantly increased due to truffle collectors.

- Wariness of the flock due to our presence in a vehicle was observed: the fleeing distance

increased from 50-80 m to >100 m when the flock included recently fledged chicks. An adult

was most likely shot by hunters at R-B in 2003, as reported by nomads. As already men-

tioned, ibises readily located and leamed to use small artificial ponds built in front of the

- nesting cliff with the aim of of trapping and tagging them in 2004 and 2006 (SERRA & PESKE

~ 2006). In June 2006, after disturbance due to attempts to trap them for satellite tagging, birds

- stopped using the artificial pond built in front of CIiff 2 and started using the R-B inten-

~ sively. Afier being disturbed with another trapping attempt at R-B, the ibises retured to use
e reservoir after about 10-15 days. _

he establishment of artificial ponds at the feeding areas in the vicinity of both nesting

: 'PESKE 2006) showed that the ibises are keen to drink on a regular basis,

the earlier stages of the breeding cycle (at a time when weather conditions are

). Differences were noted at an individual level: for instance, in 2006 the four

ved a liking to drink at least on a daily basis, while the three sub-adults

Discussion

vegetated  and overgrazed undulating steppe, ranging be-
ey feeding habitat of the last surviving Northern Bald Ibises
he plmceﬁorlow ‘vegetation and open terrain is con-
*s birds (HIRSCH & SCHENKER 1977, HIRSCH 1978)

could be due to the specific vegetation composi-
or 1o an anti-predatory strategy. In fact, this
¢ the most commanding view and better con-

CH (1979) that Birecik's Bald Ibises preferred semi-
‘ﬁﬂ'm and were rarely observed where pla.nts ex-
our observations both in Syria and in the over-m-ntl:::;}g
007). In fact, the vegetation cover was very probably
P il only 15-20 years ago, as recounted by
time hundreds of ibises were breeding on several
ide ge'al talila reserve (some 60 km
tenure by MAAR, versus that of
fic  of overgrazing and uncontrolled

the abundant vegetation cover of some
| on the cliffs surrounding FA-2. Also
ha atlantica woodland which once
ch was completed during the first
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In fact the Syrian Bald Ibises have shared their fieeding areas with the sheep of the indige-
nous nomadic herders since time immemorial. It is due to a complex cocktail of human-
related reasons (including technological progress, exponential population growth, disruption
of traditional customary management of pastures etc) that the Syrian al hadia has experi-
enced an unprecedented process of ecological degradation and destruction during the past
15-20 years. While a number of large game species have already vanished over this recent
period (e.g. Gazella gazella, Acinonyx jubatus, Panthera pardus mimr. Capra nubiana,
Struthio camelus, Uromastyx aegyptius), a number of other species, once common within af
badia, are presently on the verge of local, regional and global extinction (e.g. Gazella sub-
Sutiurosa, Ardeola ralloides, Gyps fulvus, Torgos racheliotus, Neophron percnopterus, Ortis
tarda, Chlamydotis undulata).

The Bald Ibis could be regarded as an ecological keystone species of the Syrian al hadia.
!n fact, until not so long ago, this bird which occurred in large colonies probably played an

: lbis_es now breed in a very degraded steppe environment, under heavy and on-going deser-
tification, compared to only 15-20 years ago. This fact could explain the remarkable differ-

ence in foraging distances travelled by ibises in Syria on the one hand and Morocco and

when truffle collectors flood the steppe in numbers,

Surprisingly, ibises can still raise quite a high number of chicks per nest: for instance, 6
successfully fledged chicks from two nests in 2006 (SERRA et al. in prep.), which is a higher
figure than the average recorded in Morocco and Turkey (COLLAR & STUART 1985, Bowpen
et al. 2003). It is interesting to note that ibises, following the progression of the hot season,
gradually switch from low to high feeding grounds: this behaviour is similar to the altitudinal
short-range migration performed by the local Bedouin pastoralists in late spring. Ibises in
Syria endure considerable lemperature extremes, as has also been recorded in Morocco
(GEROUDET 1965).

Anrtificial irrigation reservoirs play an important role for breeding ibises as a source both of
drinking water and of highly profitable food. This information disproves the speculation that
Syrian Bald Ibises are desert creatures without need of water (COLLAR & STUART 1985) or
that they do not need drinking water at all (HIRsCH 1979): while it is consistent with the
observation that ibises also occur around aquatic environments (COLLAR & STUART 1985),
The construction of reservoirs within the breeding area during the 1960s and 1970s may
somehow have compensated for the increasing degradation of the rangelands in terms of ibis
food availability.

An additional type of feeding habitat reported as being used is the agricultural fields
(HIRSCH & SCHENKER 1977, HIRSCH 1978). This habitat may have a complementary role for
the Syrian ibises in relation to the open steppe and the reservoirs: while it is uncertain
whether the Palmyra ibises used or did not use cultivated fields in 2002, as reported by lo-
cals, this habitat was certainly used by one lone early retumnee ibis in carly February 2007,
when winter was not over yet and the temperatures were still quite low. The bird was ob-
served for about a week, using on several occasions a small and enclosed cultivated area in
front of CIiff 1, a kind of cultivated garden (about 30 x 20 m) surrounded by a mud-bnck
wall (MSA, pers. obs.).
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! : -Needed research ang ient)
ing i o as a scientific base for advocat-
- urgent conservy measures for the benefit of the last surviving Bald Ibises in the Mid-
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the ground mantis Belpharopsis sp. and
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WAt can resist the digestion process. Another bias could
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_ is the fact that capture and handling ef-

‘ mation. Direct observation and reports of
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the bulk of the diet of Syrian ibises is certainly composed mainly _of g_mund beet!cg grass-
hoppers and young toads, with the possible addition of ground mantids, 1sopods and lizards.

Behaviour. Despite the difference in numbers of individuals and cofonies. lhe_sizc of the ibis
home range at its breeding quarters in Syria — about 450 km? — is highly consistent with that
reported for Morocco, which is about 340 km? (BowDEN et al. 2003 ). Syqan buﬂs_secm to
travel longer distances when with eggs and young than do the Turkish ibises, which were
reported 1o obtain food within a radius of 5 km (HIRSCH 1979, CRAM!" & Smm(_ms 1998).
This fact could be explained by the lower productivity (or higher on-going ecological degra-
dation rates) of the Syrian desert compared with the breeding quarters in Turkcy. '

The observed gregarious foraging behaviour in loose groups and occamo_nal soln.a_ry forag-
ing are consistent with literature reports (COLLAR & STUART 1985). Foraging techniques are
consistent with those described by RENCUREL (1974) and HirRSCH (198 I'l. Overall, th.c forag-
ing behaviour of the last surviving Bald Ibises of the eastern range is quite conservative from
year to year. They tend to use the same feeding sites and areas every year, \m_lh the same
temporal sequence (adjusted to annual variations of rainfall). Thclzy use fncmsfngly hlgl"mf
altitude steppe grounds from February through July, in parallel with the increasingly drying
conditions of the desert. :

The fact that at their over-wintering quarters the same birds took significantly less resting
time during the day than at the breeding quarters (SERRA et al. 2007), despite the fact that
they have to raise chicks at the latter site, seems to be an indication that the food supply may
be more abundant at the breeding quarters or, in other words, that the breeding quarters are
less degraded than the over-wintering ones. Irrigation reservoirs seem to be the only constant
sources of drinking water for the birds. These reservoirs are intensively used by local pastor-
alists and also at times by hunters: threats and disturbance at these sites are therefore very
high. It is not by chance that an adult breeding ibis was shot in 2003 at R-B.

The quick habituation of ibises in using undisturbed artificial ponds that we observed is
evidence of the importance of a reliable and safe source of drinking water for these birds. In
fact, it is also important information for conservation: the provision of undisturbed water
ponds and young toads could help increase the survival and breeding performance — and
hence the population size — of this hyper-threatened Bald Ibis colony. This is consistent with
an increased breeding performance observed in Morocco after the provision of artificial
water points had taken place (SMITH et al.. in prep.).

Acknowledgements. We are most grateful 1o the Syrian Ministry of Agriculture and Agrarian Reform
(MAAR), the lalian Cooperation Program tltaly Ministry of Foreign Affairs, Diresione Generale Cooperazi-
one allo Sviluppo, DGCS) and the Food and Agriculture Organization (FAQ) for providing the opportunity
for this study, within the framework of project GCP/SYR/O09/TTA. Special thanks go to Luca BarToLOZ21
for his assistance with insect identification. Observations during the 2006 breeding season were carried out
within the framework of a BirdLife International mission, financially supported by the Commitice for Explo-
ration and Research of the National Geographic Society and by the Royal Socicty for the Protection of Birds
(RSPB).

References

BAUMGART, W. (1995): Die Vogel Syriens. - Heidelberg.

BOWDEN, C. G. R., A. AGHNAL K. W. SMITH & M. RIBI (2003): The status mnd recent breeding per-
formance of the critically endangered Northern Bald Ibis Geronticus eremita population on the At-
lantic coast of Morocco. - Ibis 145: 419-431.



' Zoology in the Middle East 43, 2008

tal# Trnvm:x de I'Institut Scientifique

ned , of Africa and related islands. In: The
! lforBlrd Preservation: p. 74-108, Cam-

; :_.mmplete blrds of Western Palearctic on CD-ROM. -
.deﬁassmram bes chauves du Maroc. — Nos Oiseaux 28: 129

;miﬂmal it Iedges for Northern Bald Ibises. In: S.A. TEMPLE (Ed.), Endangered
mchmquea for preserving threatened species: p. 61-69, University of Wisconsin

79): smdiasf of West Palearctic birds: Bald Ibis Geronticus eremita. — British Birds 72:

'H’ﬂ!SCR. LU {1981): Morocco plans reserve for Waldrapp ibis [interview by P. Jackson]. - WWF
- Monthly Report, January: 21-23, WWF International, Gland.

: Hmscn, U. & A. SCHENKER (1977): Der Waldrapp (Geronticus eremita). Freilandbeobachtungen und
Hinweise fur eine artgemiie Haltung. — Zeitschrift des Kdlner Zoos 20: 3-11.

IUCN (2006): TUCN Red List of Threatened Species. — www.redlist.org (accessed 23 October 2006),
IUCN, Gland.

KASPAREK, M. (1992): Die Vogel der Tiirkei. Eine Ubersicht. — Heidelberg.

KREES, J. R. & N. B. DAVIES (1981): An introduction to behavioural ecology. — Oxford & London.

NAHAL, I. (1996): Déforestation et désertification en Syria et dans les pays voisins. — Research Journal
of Aleppo University 26: 57-74.

PEGORARO, K., M. FOGER & W. PARSON (2001): First evidence of mtDNA sequence differences be-
tween Northern Bald Ibises (G. eremita) of Moroccan and Turkish origin, — Journal of Omithology

- 142: 425-428.

RENCUREL, P. (1974): L'Ibis chauve Geronticus eremita dans le Moyen-Atlas, — Alauda 42: 143—158.

SAFRIEL, U.N. (1980): Notes on the extinct population of the Northern Bald Ibis Geronticus eremita in
the Syrian desert. — Ibis 122: 82-88.

SERRA, G. (2002): Proposal for an action plan to protect wildlife of Palmyrean desertic steppe. - FAO
report project GCP/SYR/009/ITA prepared upon request of Syrian Ministry of Environment, FAO
Representation, Damascus.

SERRA, G., M. ABDALLAH, A. ABDALLAH, G. AL QAIM, T. FAYED, A. ASSAED & D. WILLIAMSON
(2003): Discovery of a relict breeding colony of Northern Bald Ibis Geronticus eremita in Syria:
still in time to save the eastern population? — Oryx 38; 1-7.

SERRA, G. & L. PESKE (2006): Coordinating protection efforts of breeding N. Bald Ibises Geronticus
eremita in Palmyra (Syria) and trapping / satellite tagging 3 individuals. — Internal Report, BirdLife
International & Royal Society for the Protection of Birds, Sand, Cambridge.

SERRA, G., L. PESKE & M. WONDAFRASH (2007): Preliminary survey of Middle Eastern N. Bald Ibises
at their recently discovered wintering grounds in Ethiopian highlands. — Internal Report, BirdLife
International & Royal Society for the Protection of Birds. Sand, Cambridge.

SINDACO, R., G. SERRA & M. MENEGON (2006): New data on the Syrian herpetofauna, with a newly-
recorded species of snake (Amphibia, Reptilia). - Zoology in the Middle East 37: 29-38.

- Authors’ addresses: ¢/o Gianluca Serra, Via Giambologna 20, 50132 Florence, Italy. — Email:
abunug(@gianlucaserra.com.

Hﬁe Bu]ﬂ Ibis in the Souss-Massa National



