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Abstract:

Both ecology and biology of the peregrine falcon are well known throughout its range. However, ex-

cepting the data from the Canary Islands, knowledge on the Barbary falcon natural history is scarce. We
studied four Barbary falcon nesting sites in South-western Iran between 2011 and 2014. All eyries were
located in cavities of cliffs whose average height was 80 m, on average just over 1 km away from roads
and villages. Although sample size was small (n = 7 clutches), the mean clutch size (four eggs) and pro-
ductivity (3.43 fledglings) per eyrie reached the highest values recorded for peregrine falcons.
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Introduction

Regardless of the existing controversy about the tax-
onomic status of the Barbary falcon, current genetic
studies suggest that it is a subspecies of peregrine
falcon, Falco peregrinus pelegrinoides Temminck,
1829, and not a separate species (WINK, SEIBOLD
1996, WHITE et al. 2013). Its world range includes
the Canary Islands (western limit of its range), sev-
eral regions of North Africa and the Middle East as
well as some areas of Central Asia (FERGUSON-LEES,
CHRIsTIE 2001, WHITE et al. 2013).

The habitat and breeding biology of the per-
egrine falcon are well known in many world regions
(OLsEN, OLSEN 1988, GAINZARAIN ef al. 2000, JENKINS
2000, EnpERSON et al. 2012). However, knowledge
about the natural history of the Barbary falcon is
lacking throughout its range, except for the Canary
Islands where both the habitat and the reproductive
rates have been studied (RobriGuez, Siverio 2006,
RoDRiGUEZ et al. 2007, Siverio et al. 2011) and the
population is estimated to 143 pairs (S1vErIO ef al.
2009). In fact, apart from general summaries on the
bird’s status (Evans et al. 2005), the very few stud-
ies from the Middle East have been focused mainly
on the distribution of local populations (ScotT et al.
1975, SuriHal 1996, KHAELGHIZADEH et al. 2011),

their foraging pattern (Yoser ef al. 2011) and diet
(SHAFAEIPOUR 2014). We aim to increase data avail-
ability, through providing information on habitat and
reproductive rates of several pairs of Barbary falcon
in a mountainous area of Iran.

Materials and Methods

The study area was located in the province of
Kohgiloyeh and Buyer-Ahmad, in South-western
Iran (Fig. 1). This is mostly a mountainous landscape,
with rocky areas, high clay walls and elevations rang-
ing from 990 to 4435 m a. s. 1. The climate is tem-
perate, with average annual rainfall of 434 mm and
an average annual temperature of 19° C. The most
common vegetation is represented by shrubs of the
genera Astragalus, Acantholimon and Amygdalus,
as well as various species of trees including Quercus
brantii var. persica, Ziziphus spina-christi, Juniperus
excelsa and Amygdalus elaeagnifolia.

Data were gathered between March and May
during four consecutive breeding seasons (2011-
2014). Prior to the months of eyries monitoring, the
birds were observed in courtship and showing terri-
torial behaviour. We used GPS to measure the habi-
tat variables (e.g. distance from the nest site to the
nearest paved road). We observed the falcons using
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binoculars 10 x 40 from a hide located about 60-70
m away from the eyries. For gathering reproductive
parameters, the time invested in the whole study pe-
riod was 40 days (280 hours): one of the nest sites
was visited for seven days each year (2011-2014),
and three were visited only four days each in 2014.
For defined terms of reproductive parameters we
followed and modified the definitions of STEENHOF,
NewtoN (2007): hatching success, defined as the
percentage of eggs hatched from total eggs laid; pro-
ductivity - as the average number of fledged young
per territorial pair; and nesting success - as the pro-
portion of pairs with at least one fledged young. For
calculating the average rate of prey delivery to the
eyries during nestlings’ development, we carried out
150 hours of observation (of these, 91 h with a video
camera camouflaged near one of the eyries). For this,
we considered each observation station (n = 37) as
a sampling unit, i.e. the number of prey deliveries
was divided by the number of hours at each station.
Differences on prey delivery rates to eyries accord-
ing to the nestling age were tested using an ANOVA
test. All means from 4 or more sampling units are
presented with the standard deviation (SD).

Results

In 2011 we found a Barbary falcon eyrie in Dena
National Park and in 2014 another three in the pro-
tected areas of Khaeiz and Kuh-e-Sorkh (Fig. 1).
The mean height of the nesting cliffs was 80 m
(range 40-120) and the mean height of eyries above
ground was 61.3 m (range 30-95). The average dis-
tances of eyries to the nearest paved or unpaved road
were 1478.5 m (range 480-2400) and 932.5 m (range
230-1900), correspondingly. The average distance of
the eyries to the nearest village was 2237.5 m (range
1250-4180). Two of the eyries were facing south and
the other two - southwest. The average width of the
cavities where the eyries were situated was 2.25 m
(range 2-2.5), the height 0.64 m (range 0.6-0.7), and
the depth 0.66 m (range 0.6-0.7). The eggs were laid
at an average distance of 0.45 m (range 0.4-0.5) from
the entrance of the cavity.

Laying began between 1 and 5 March and we es-
timated that it was completed between 5 and 9 March,
which was when the respective females showed con-
tinuous incubation behaviour. The average clutch size
was four eggs (n = 7 clutches; Table 1), the incubation
period lasted 28-30 days, and the hatching success
was 89.3% (n =28 eggs; Table 1). Young nestlings (n
= 24) fledged when they were 41-42 days old, result-
ing in a mean productivity of 3.43 £ 0.79 (n =7 pairs).
Nesting success was 100% (Table 1).
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During the development of nestlings, the aver-
age rate of prey deliveries per hour to the eyrie was
0.47 £ 0.16 (range 0.25-0.86). The prey delivery rate
increased with increasing of the age of the nestlings
(< 5 days old: 0.38 £ 0.16, n = 12; between 13-27
days: 0.49 +0.14,n=14; > 30 days: 0.51 £0.19,n=
15), although no significant differences were detect-
ed (ANOVA, F, ,,= 1.862, P = 0.17). Moreover, the
57 feeding events that we observed lasted an average
of 6.16 = 1.16 min (range 4-8).

Discussion

Though the Barbary falcon appears to be distribut-
ed over much of Iran, until now the available pub-
lished information was referred to a single eyrie
(KHAELGHIZADEH et al. 2011). This single eyrie prob-
ably was also considered in the present study.

The four eyries we studied were located on
high cliffs and in the context of a landscape lit-
tle transformed by man, i.e. away from roads and
towns. The average height of these nesting cliffs
(80 m) is lower than that of those occupied by the
Barbary falcon on the islands of El Hierro (225 m)
and Tenerife (142 m), in the Canary archipelago
(RopriGcuez, Stverio 2006, RobriGuez et al. 2007),
although it is very similar to the cliff heights chosen
by the peregrine falcon in other regions (GAINZARAIN
et al. 2000, WicHTMAN, FULLER 2005). In any case,
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Fig. 1. Areas with Barbary falcon nest sites, province of
Kohgiloyeh and Buyer-Ahmad, South-western Iran (a:
Dena National Park, b: Kuh-e-Sorkh protected area, c:
Khaeiz protected area)
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Table 1. Breeding rates of Barbary falcon in South-western Iran

Parameters Year

2011 2012 2013 2014
Breeding pairs 1 1 1 4
Mean clutch size 4 4 4 4
Hatching success (%) 100 100 75 87.5
Nestling mortality 0 0 0 1
Nesting success (%) 100 100 100 100
Number of fledging 4 4 3 13
Mean productivity 4 4 3 3.25

both the Barbary and the peregrine falcon usually
select the highest cliffs available for security against
predators (RATCLIFFE 1993, ZUBEROGOITIA et al. 2002,
RobriGuez, Siverio 2006, RobriGUEZ et al. 2007).
In fact, in our study area, three of the four nesting
cliffs were higher than other potential cliffs located
within a radius of 2 km around the eyries. As with
the four eyries of this study, peregrine falcons often
breed away from roads and towns (GAINZARAIN ef
al. 2000, BRaAMBILLA et al. 2006, RODRIGUEZ, SIVERIO
2006, Robricuez et al. 2007), though these variables
do not always influence the choice of nest site. Some
populations of peregrine falcon can also breed in ur-
ban areas (GAHBAUER et al. 2015).

Given that clutch size in European peregrine
falcons usually varies between three and four eggs,
with mean values generally less than four eggs
(see ZUBEROGOITIA et al. 2002), it is rather interest-
ing that in this study the mean was four. In a study
of peregrine falcons conducted in mainland Spain,
with a similar number of clutches (n = 6) as evalu-
ated here, the mean size was 3.17 eggs (VERDEJO,
Lopez-Lopez 2008), while the mean clutch size of
22 clutches of Barbary falcons in Lanzarote, Canary
Islands (DELGADO et al. 1999) was 3.6 eggs, which
is much closer to our value. The incubation period
and fledging age of the young recorded in our study
are slightly shorter than these of the peregrine falcon
(see ZuBerocoiTia et al. 2002).The incubation period
we recorded was much more alike to the quite short
period (27-29 days) estimated for the Barbary falcon
from Lanzarote (see DELGADO et al. 1999). We found
one of the highest average productivity ever record-
ed for the peregrine falcon (see ZUBEROGOITIA et al.
2002, Rizzovi et al. 2005). The mean productivity
of Barbary falcons in a high quality area of Tenerife
(Canary Islands) was also much lower (1.92 fledged
young; Siverio et al. 2011). Generally, productiv-
ity in raptors may depend on factors such as density
(CARRETE et al. 2006, BRETAGNOLLE ef al. 2008), rainy
days (ZUBEROGOITIA et al. 2013, ANCTIL et al. 2014),
the prey size (LOPEZ-LOPEZ et al. 2009) and individual

qualities (ZABALA, ZUBEROGOITIA 2014). Even though
in our study area the actual density was not recorded,
it is likely that the individual quality, particularly that
of males (measure as the number of prey deliveries
to the eyries), is related to the high productivity (see
below). This individual quality was not necessarily
owing to the contribution of large prey, since the
prey captured from this area most often varied be-
tween 50 and 120 g (SHAFAEIPOUR 2014). However,
what seems clear is that the rainfall in our study area
(207 mm) during the incubation and nestlings devel-
opment periods did not affect productivity, probably
owing also to the fact that all eyries were inside the
cavities, i.e. under a cover.

The average rate of prey delivery to the eyrie
obtained in this study was enough to bring up large
broods, although no reduction in deliveries was no-
ticed when the nestlings were about to fly. OLSEN et
al. (1998) noted a reduction in the rate of prey deliv-
eries by the Australian peregrine (F. p. macropus).
We could speculate that these differences might
have resulted from the sample size and the employed
methodology.

Our results should be taken with caution due
to small sample sizes for breeding rates. Future re-
search on habitat selection in the region should fo-
cus on the comparison of the variables of the eyries
(control) with potential nesting sites chosen at ran-
dom, and using a greater sample size. Moreover,
since the Barbary falcon is protected by the Iranian
environmental laws, systematic monitoring of the
species will provide valuable knowledge about its
population status and reproductive parameters, defi-
nitely essential for effective management measures
to ensure its stability (MARTIN ef al. 2007).
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