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Change in diet of the Eurasian eagle owl (Bubo bubo) suggests decline
in biodiversity in Wadi Al Makhrour, Bethlehem Governorate,
Palestinian Territories

Zmeny v potrave vyra skalného (Bubo bubo) naznacuja pokles biodiverzity vo Wadi Al
Makhrour, Betlehemsky guvernorat, Palestinske izemia

Zuhair S. AMR, Elias N. HANDAL, Faysal BIBI, Mohammad H. NAJAJRAH & Mazin B. QUMSIYEH

Abstract: The diet of the Eurasian eagle owl (Bubo bubo) was studied in Wadi Al Makhrour, Bethlehem, Palestinian Territories in
2015 with fresh and several year old pellets. Three species of arthropods, one reptile species, at least four bird species, and six
species of mammals were recovered from the studied pellets. Black rat (Rattus rattus) was the most common prey (37.0%), fol-
lowed by the southern white-breasted hedgehog (Erinaceus concolor) (29.4%) and birds (21.8%). Comparison of recent and older
pellets showed change in diet composition. Recent pellets contained more Rattus rattus compared to older ones. Older pellets in-
cluded more naturally-occurring species such as Meriones tristrami, Microtus guentheri, and Rousettus aegyptiacus, which were
absent in newer pellets.

Abstrakt: Potrava vyra skalného (Bubo bubo) bola Studovana vo Wadi Al Makhrour, Betlehem, Palestinske Gizemia, v roku 2015
z Cerstvych a niekol’koro¢nych vyvrzkov. Vo vyvrzkoch boli identifikované tri druhy ¢lankonozcov, jeden druh plaza, najmenej
Styri druhy vtakov a Sest’ druhov cicavcov. Potkan tmavy (Rattus rattus) bol najéastejSou koristou (37,0 %), nasledovany jezom
vychodnym (Erinaceus concolor) (29,4 %) a vtakmi (21,8 %). Porovnanie Cerstvych a star§ich vyvrzkov poukazuje na zmenu v
zlozeni potravy. Sucasné vyvrzky obsahovali vac¢si podiel potkana tmavého nez starSie vyvrzky. StarSie vyvrzky obsahovali viac
prirodzene sa vyskytujicich druhov, ako st Meriones tristrami, Microtus guentheri a Rousettus aegyptiacus, chybajucich v stucas-
nych vyvrzkoch.
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Introduction ascalaphus), a desert-dwelling species is known from

The Eurasian eagle owl (Bubo bubo) is an inhabitant of
rocky slopes and valleys (wadis) of humid and semi-
arid Mediterranean habitats in the Palestinian Territories
(Shirihai 1996). The eagle owl diet has been studied in
various countries in Western Asia, including Syria
(Shehab 2004), Iran (Obuch 2014), Turkey (Obuch
1994; De Cupere et al. 2009) as well as European coun-
tries such as Greece (Papageorgiou et al. 1993; Aliviza-
tos et al. 2005), Italy (Marchesi et al. 2002), Slovakia
(Obuch & Karaska 2010) and Spain (Donazar 1987).
The diet of the closely-related Pharaoh eagle owl (Bubo

Western Egypt (Goodman 1990), northern Saudi Arabia
(Evans & Bates 1993), and Jordan (Amr et al. 1997; Ri-
fai et al. 2000; Shehab & Ciach 2008).

Diets of other owl species in historical Palestine in-
clude the barn owl (Zyto alba) (Dor 1947; Heth 1991;
Pokines & Peterhans 1997; Yom-Tov & Wool 1997;
Tores & Yom-Tov 2003; Charter et al. 2007, 2009;
Obuch & Benda 2009), and the tawny owl (Strix aluco)
(Obuch 2011).

No information on the diet of the Eurasian eagle owl
in Palestine is available to date. The present study is the
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first to provide information on the diet of this species,
and to investigate diet changes between recently regur-
gitated pellets and old prey remains from fragmented
old pellets found close to their nests.

Materials and methods

Wadi Al Makhrour (N 31°42'56.8686", E 35°9'
25.5522") is located to the north-west of the city of
Bethlehem and is part of a valley system of about 20
km? that starts from Beit Jala around Al-Walaja and
runs through the villages of Al Khader, Battir, Husan
and Nahhalin, continuing to collect runoff to reach ma-
jor discharge into the Mediterranean via Wadi Es-San.
The hills face west and so precipitation is higher on this
side of the Jerusalem hills than on the eastern side
(700-800 mm per year vs less than 500 mm) and the
mountain generates several springs of water as well as
smaller water discharge leaking through rocks and gen-
erating wet areas (from which the name Al Makhrour
comes, meaning in Arabic “the leaky”). Al Makhrour
valley itself is now 2.6 km? of natural areas interspersed
with agriculture, accounting for about 80% of the total
area of the entire wadi system. Looking at satellite im-
ages going back 15 years, we note that built-up areas
have taken 0.2 km? or roughly 7% of the natural area.
We estimate the rate of decrease in natural area was
even higher before, because the Israeli authorities in-
creased their pressure to stop building work by the na-
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tive Palestinians. Al Makhrour is an area with high
biodiversity value with abundant evergreen oak (Quer-
cus calliprinos), olive (Olea europaea) and spiny
hawthorn (Crataegus aronia). Cliffs and small caverns
are quite common and are frequented by the Eurasian
cagle owl (Fig. 1). Other common birds known in the
area include palm dove (Streptopelia senegalensis),
jackdaw (Coloeus monedula), rock dove (Columba livi-
a), jay (Garrulus glandarius), chukar partridge (4lect-
oris chukar) and the little owl (Athene noctua).

Thirty-seven intact pellets in addition to many
broken older remains (judged as at least several years
older by their color and position in the pile under the
roosting site) were collected from a roost hole of B.
bubo in Al Makhrour. Each pellet was numbered and its
location in the pile identified (newer pellets on top).
Pellets were placed in Petri dishes, soaked in water for
15 minutes, and then all bones and other arthropod re-
mains were removed and cleaned. The number of indi-
vidual animals in each pellet was determined by
matching lower jaws of reptiles and mammals, bills of
birds and arthropod remains (e.g. chelicerae, telsons) to
the maximum possible degree.

Statistical analysis was performed using the SPSS
package including Pearson's chi-squared test (%) ana-
lysis of categorical data obtained by analysis of prey
items identified in pellets and in prey remains (see res-
ults).

Fig. 1. Cliffs where the
Eurasian eagle owl nests
in Wadi Al Makhrour.

Obr. 1. Skalné steny vo
Wadi Al Makhrour, kde
hniezdi vyr skalny.
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Results

Prey composition

A total of 92 individuals representing three species of
arthropods, one reptile species, at least four bird species
and six species of mammals were identified during the
study (Tab. 1). Black rat (Rattus rattus) was the most
common prey (37%), followed by the southern white-
breasted hedgehog (Erinaceus concolor) (29.4%) and
birds (21.8%). In terms of biomass, mammals made up
the highest percentage in comparison to other prey.

Each pellet contained the remains of at least one
mammal or bird. The number of identified items per
pellet ranged from | to 4 prey items (average 1.51).
59.46%, 35.14% and 5.04% of the examined pellets
contained one, two or four prey items respectively. For
example, ten, nine and three pellets contained one rat,
one bird or one hedgehog respectively. Pellets with two
items included either two black rats (n = 1), black rat
and arthropod (n = 2), black rat and bird (n = 2), black
rat and hedgehog (n = 1), black rat and the starred
agama lizard (Stellagama stellio)y (n = 1), bird and
hedgehog (n = 1) and bird and arthropod (n = 2). Pellets
with four prey items contained the remains of one bird,
one hedgehog and two black rats; another with two
hedgehogs, one black rat and one arthropod.

With 92 animal samples in total (33 in old samples,
59 in new samples) and 9 categories (Tab. 1; df = 8)
Pearson's test showed chi-square of 23.809 with P =
0.0025 (chi-square for the likelihood ratio was 26.791
with P = 0.0008). The data thus show statistically signi-
ficant difference between old and new samples.

Prey characteristics

The average length of 45 intact R. rattus mandibles
measured 24.31 mm (range 17.7-30.2 mm, SD + 3.3),
with an average mandibular tooth row length of 6.55
mm (range 5.8—7 mm, SD + 0.33). Average skull length
and width for five intact R. rattus skulls measured 47.26
mm range (44-48.9 mm, SD + 1.98) and 22.36 mm
(21.2-23.5 mm, SD + 0.86) respectively. The average
length of 34 intact E. concolor mandibles measured
32.14 mm (range 24.8-38.8 mm, SD + 3.9).

Most consumed black rats were of intermediate size
(60.8%, 21-27 mm lower jaw length), while smaller
(17-20 mm) and larger (27.1-30.0 mm) individuals ac-
counted for a smaller proportion (13.7% and 25.5% re-
spectively). Among hedgehogs, larger individuals
seemed to be favored (61.8%, 30-38 mm lower jaw
length) over smaller individuals (32.4%, 24-29 mm).

Tab. 1. Abundance of prey items found in pellets and prey remains of the Eurasian eagle owl (Bubo bubo) in Wadi Al Makhrour ,

Bethlehem, Palestinian Territories.

Tab. 1. Pocetnost koristi najdenej vo vyvrzkoch a zvyskoch koristi vyra skalného (Bubo bubo) vo Wadi Al Makhrour, Betlehem,

Palestinske Uzemia.

taxon / recent pellets / older fragmented pellets / total (%) / No. in each pellet /
taxén sucasné vyvrzky starSie vyvrzky spolu pocet v kazdom vyvzku
No. of individuals /% No. of individuals / %
pocet jedincov pocet jedincov
Reptiles 1 1.70 3 9.09 4.36
Stellagama stellio 1 18.61 3 9.09 4.36 0-2
Mammals 37 42.38 28 84.84 70.64
Erinaceus concolor 11 18.61 16 48.48 29.37 0-2
Rattus rattus 25 42.38 9 27.27 36.96 0-2
Meriones tristrami 0 0 1 3.03 1.08 0-1
Microtus guentheri 0 0 1 3.03 1.08 0-1
Rousettus aegyptiacus 0 0 1 3.03 1.08 0-1
Domestic cat 1 1.70 0 0 1.08 0-1
Birds 18 30.51 2 6.06 21.73
Coloeus monedula 4 6.78 1 3.03 5.44 0-1
Alectoris chukar 4 6.78 1 3.03 5.44 0-1
Columba livia 1 1.7 0 0 1.08 0-1
Unidentfied birds 9 15.25 0 0 9.79 0-1
Arthropods 3 5.10 0 0 3.24
Scorpio maurus palmatus 1 1.70 0 0 1.08 0-1
Cerambycidae 1 1.70 0 0 1.08 0-1
Scarabaeidae 1 1.70 0 0 1.08 0-1
Total 59 100.00 33 100.00 100.00
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Discussion

The present work is the first report on the diet of eagle
owls in Palestine. Samples from one reptilian species,
the starred agama lizard, was found in the diet of the
eagle owl. This is a common lizard in the rocky areas of
Wadi Al Makhrour. Obuch (2014) reported multiple liz-
ard species (Agamidae and Lacertidae) in eagle owl
pellets from Iran. Our finding that hedgehogs consti-
tuted a significant part of the eagle owl diet is shared
with most studies on this owl’s diet, both within the
Middle East (Shehab 2004) and elsewhere (Marchesi et
al. 2002; De Cupere et al. 2009). Our data show in-
creasing dependence on black rats in the diet. Previous
studies showed black rats constituting 38% of the eagle
owl diet in a forest on the outskirts of developed urban
areas in Brasov, Romania (Sandor & Ionescu 2009). In
the central-eastern Italian Alps black rats constituted
28.5% (Marchesi et al. 2002), and in Amvrakikos,
Greece, up to 40% of the diet (Alivizatos et al. 2005).
By contrast, in diets of owls far from developed areas
commensal rats were rare: 3.9% in southern Portugal
(Lourenco 2006), very few in Sagalassos, SW Turkey
(De Cupere et al. 2009), 0.24% and 3.27% in the central
and southern Zagros Mountains respectively (Obuch
2014), and 2.3% from the Orava region, N Slovakia, for
Rattus norvegicus (Obuch & Karaska 2010).

There was a statistically significant difference in
prey composition between old and new pellets. Prey
items from old decomposed pellets contained more nat-
urally-occurring species (i.e. Erinaceus concolor, Me-
riones tristrami, Microtus guentheri and Rousettus
aegyptiacus). The latter three species were not re-
covered in the recently-regurgitated pellets, nor found in
a recent survey of the Wadi Al Makhrour area (Qumsi-
yeh et al. 2014). In this respect this is similar to the diet
of eagle owls in other places, especially where hedge-
hog is very abundant (e.g. Papageorgiou et al. 1993).
Our results suggest that the invasive black rat is prob-
ably becoming increasingly common in the area at the
expense of endemic species. This is probably due to an-
thropogenic alteration of the environment. As an oppor-
tunistic species, the eagle owl has adapted to this
change in faunal composition over the past few decades.
Qumsiyeh et al. (2014) gave independent evidence of
this faunal change in this area as they documented a de-
cline in vertebrate diversity in the Bethlehem area from
the 1960s/1970s to 2008-2013 as a result of urbaniza-
tion and other factors (Bethlehem has seen its district
population increase over twelve-fold in the past seven
decades and its built-up areas tripled). Our data on this
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owl’s change in diet in time include additional worri-
some items. While they indicate this particular owl’s
adaptability to changing circumstances, the additional
evidence of deteriorating biodiversity in the area is
troublesome. This is because an ecosystem dominated
by one or a few species such as rats cannot be sustain-
able in the long term, and there is a need for interven-
tion to halt catastrophic consequences (Hooper et al.
2005; Scheffer et al. 2001).
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