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Executive summary

The sooty falcon is a medium-sized falcon that tisae the Middle East and north-

eastern Africa and winters along the south-easteast of Africa and on Madagascar.

A review of the global population estimate sugg#sas the size of the population
may only be 1/49 of the previous estimate. The sooty falcon’s eovation status

has recently been changed from “Least concernNiat-threatened”.

The first systematic survey of any breeding popoiabf the sooty falcon was
conducted in 1978 in Oman, and identified the Dayiyet Islands, Fahal Island and
the Suwaydi Islands as strongholds for the speklfiescent global estimates are
correct, then these islands could hold 8-10% ofttbdd’s population of sooty

falcons.

We conducted surveys of the Daymaniyat and Suwiaiahds and Fahal Island in
2007 and 2008. Fahal Island held about 40 temitpairs of sooty falcons, the
Daymaniyat Islands about 34-40 pairs, and the Sdinalands 6-12 pairs.

In 2007 at least 26 and in 2008 at least 24 neste successful on Fahal. In 2007 28
and in 2008 24 nests were successful on the Dayaiani In 2007 at least 3 nests

were successful on the Suwaydi Islands.

In general, the numbers of pairs observed werertan in 1978, and there was a
corresponding reduction in the number of successdfsts.

Most pairs and nests that were “lost” since 1978\ire locations where human

disturbance was suspected.

Overall mean clutch size in 2007 was 3.1; in 2Q08ais 2.95. Mean brood size for

2007 was 2.47 and 2.25 in 2008. These valuesdtidiffer from those found during
the 1978 survey. On average 1.5 chicks were pextlper nesting pair in 2007, and
1.44 in 2008.
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We ringed 15 adult and 143 nestling sooty falcorith mumbered metal rings and
microchip (PIT) rings. Ringing is a tool that daglp ecologists understand

population dynamics, longevity and movements.

We collected blood and feather samples from adhdtreestling sooty falcons and
unhatched eggs in 2008. Preliminary contaminaalyaes of a few samples have
been made. In general, the concentration leveletals was Zn > Cu > Mn > Hg >
Pb > Cd > Co. The concentration odbDTs was between 2.44+0.33 pg fyesh
weight in eggs and 14.72+1.42 i§ fgesh weight in serum. The concentration of
extractable organic fluorine averaged 3.68+0.5Gifresh weight in eggs, feathers
and blood. Dioxin, 3.20+0.46 pg‘dresh weight, was only found in serum and not
detected in eggs or feathers.

The main prey items recorded were small and mediized birds and large insects.
We are collaborating with a local enthusiast tolysethe remains collected.

In 2008 we were able to include SQU students, MG, OACE staff, ESO

members and an Omani environmental consultanteistnvey.

The Daymaniyat and Fahal Islands are globally ingrdrbreeding grounds for the
sooty falcon. We recommend that an annual monigaaimd research programme is

established for the falcon on these islands.

We recommend that the coastal areas near Muscathfoh baseline data from 1978

exist, are surveyed.

We recommend that the coast and islands of Musarmrdarsurveyed, as almost
nothing is known about the breeding sooty falcopypation there, and potentially it

could be globally significant.
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Introduction

The sooty falconKalco concolo) is a medium-
sized falcon that breeds in the Middle East andhror
eastern Africa and winters on Madagascar and dluag
south-eastern coast of Africa. Its general ecolsgymilar
to that of the Eleonora’s falcof.(eleonorag and unlike
other falcons, in that it breeds in the late boseaghmer
feeding its offspring on smaller, migrating birdsautumn.
On the mainland it usually breeds singly, whileiglands
it can breed in aggregations that sometimes numii&O0
breeding pairs (Coles & Williams 2004). Althoudjet

breeding distributions of the two falcons do notdap,

Breeding female sooty falcon

they winter in the same region, and there is infifram suggesting niche and perhaps
geographic separation there (M. Gschweng pers. chnibetails of sooty falcon ecology
on the breeding grounds are limited, in comparisathe well studied Eleonora’s falcon,

and the winter ecology of both species is poorlgaratood.

Oman (Walter 1979, Gaucher et al 1995), Saudi AréBaucher et al 1988,
Gaucher et al 1995), and Egypt (Gaucher et al 1968th 2006) are thought to hold the
largest breeding populations. Information on tieg ecology comes principally from
studies and surveys of nesting aggregations ondslan the Gulf of Oman (Walter 1979,
McGrady et al 2007), the United Arab Emirates (Séiaal 2008), Bahrain (Kavanagh &
King 2008), and the Red Sea (Gaucher et al 1988,1IB. Coles and N. Williams in R.
Hoath 2006). Dispersed single breeders have ladred in the Negev (Frumkin &
Pinshow 1983, Frumkin 1984, 1993) and Libyan deg@toth 1961). While locations
of aggregations on islands and the numbers of brggxhirs are relatively well known,
very little is known about densities and total nemsbof sooty falcons that nest singly
across their range. Frumkin (1993) reports thar d00 pairs nest singly across Israel

and Sinai.
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Sooty falcons arrive on their breeding groundsate April/early May and eggs
are generally laid in July/August. By breeding dgrthe height of summer the sooty
falcon exposes itself, its eggs, and chicks to eghperatures, which at times reach
50°C. Usually, two to three eggs are laid, howevereatatches of four have been
recorded (Clapham 1964, Walter 1979, McGrady & Ni€his study). In Oman, where
nest success has been studied, a high proportieggsf hatch, and nestling mortality is
apparently low (Walter 1979, McGrady et al 2007).

Information on the status and distribution of sdfaigons is limited and variable.
One estimate of the global population until the 1890’s (and later) was of 40,000
breeding pairs (del Hoyo 1994), but Gaucher e199%) noted that there were probably
only about 500 breeding pairs in Arabia and usedtthestimate 1,000 pairs globally.
See also the discussion in Kavanagh & King (20@®uahow the estimate of 40,000

pairs was made.

Currently, the small breeding populations in thatethArab Emirates and
Bahrain seem to be in decline (Shah et al 2008aKagh & King 2008). Those data,
information from this study and unpublished reskang the wintering grounds (M.
Gschweng pers. comm.) have led to a recent chdrte sooty falcon’s conservation
status from “Least Concern” to “Near-threatened'BidLife International (2008),
which estimated the global population at 10,00®;999 individuals . Given the 40-fold
difference between the current and previous glebainate of breeding pairs, it is
important to clarify the status of the sooty falgmpulation, both globally and at national
scales, and the establishment of a regional mangg@rogramme would seem wise. Our
lack of knowledge about the sooty falcon’s ecolatg/status and its distribution in both
its breeding and wintering ranges currently undaasiour ability to conserve it
(Jennings & Sadler 2006).

Sooty falcons in Oman

In Oman, the principal known nesting areas arebiéngmaniyat, Suwaydi and
Fahal Islands, which hold about 90-100 pairs (Wdl8¥9). Sooty falcons also have
been recorded breeding (singly) on coastal cliftaiad the capital area (Walter 1979, K.
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Schjglberg pers. comm.) and cliffs inland from tleastal plain in Northern Oman (D.
Sergeant pers. comm.). It is likely that they dsged on the Musandam Peninsula, but

no surveys have been conducted to confirm this estimate numbers.

Prior to this study the only extensive survéganty falcons in Oman was carried
out in 1978 (Walter 1979), and it covered muchhef likely breeding habitat, except the
Musandam peninsula. The survey showed the Dayragiskands (44 pairs) and Fahal
Island (47 pairs), to be the most important bregdites, holding perhaps 76% of the
total Omani breeding population. That study recdrsi@me pairs nesting on the coastal
cliffs, but none in the mountains south of the talgslain, where a few pairs have been
recorded breeding in recent years. Oman is thaioghe a stronghold for this species
and may hold about 10% of the world’s populatioas@gd on a global estimate of 1000
pairs); Fahal Island alone may support 4% of thddi@population. Musandam holds
some breeding pairs, but as yet no systematic gina®g been done there (J. Erikson pers.
comm.). However, Evans (1994) rates Musandamlaswedy unimportant for this
species. The islands where sooty falcons breedhenblusandam peninsula and its
associated islands are designated as ImportantBgals (IBAs) (Birdlife 2007) in part
in recognition of their importance for sooty falspiut also as important breeding sites

for terns and gulls.

Table 1. The locations and numbers of sooty falcon paicsactive nests observed
during Walter’'s 1978 survey.

Location Number of pairs observed Number of nests
located
Suwaydi Islands 16-18 0
Daymaniyat Islands 44 21
Fahal Island 30 breeding pairs (47 territories) 13
Bandar Jissa Island 4-5 0
Mainland cliffs between 2-3 1

Bandar Jissa and Yiti
Abu Da’ud Island 1 1

Totals 97-101 36
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In August and September 1978, Walter (1979) suryélye Daymaniyat islands,
Suwaydi islands, Fahal Island, the coast South &dguscat to Ra’s al-Hadd, Masirah
Island and the interior desert near Ghaba. Sa@btphs were observed at most of the
suitable (where cliffs occur) coastal location®, thajority of which were adults that
were presumed to be breeding. A total of 36 neste located. The numbers of falcon

pairs and their locations are summarised in Talffeoin Walter 1979).

Objectives

The primary aim of our study was to repeat \&fatsurvey of breeding sooty
falcons on Fahal Island, the Daymaniyat IslandsthedSuwaydi Islands. This would
establish the species’ current status and distabuwin these islands, and allow a
comparison with the work in the ‘70’s. In additjove conducted initial nest site studies
that would pilot a larger, systematic effort andypde some immediate baseline

ecological data.

Study area and methods

We surveyed Fahal
Island, the Daymaniyat
e Islands and the Suwaydi
Islands for sooty falcons in
Fahal Tsland 2007 and 2008. Fahal lies

about 4 km off Ras al

Suwaydi Islands

Hamra, Muscat. The
Daymaniyat Islands and the
Suwaydi Islands are located
WNW of Muscat at
distances of about 60 and

80 km, respectively (left).

Main islands on which sooty falcons breed in théf GUOman
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Fahal Island (below) is 600m long (along a NorthiBaaxis) and at its widest
point 280 metres across. and rises to 66m. Isie@p-sided island with a series of
valleys that radiate out from the central sumniite island is covered by loose gravel
and boulders, and supports very little vegetaticurrently, Fahal falls under the
jurisdiction of the Royal Oman Police and landiagiohibited without a permit, but the
surrounding waters are popular for divers, snorked@d local fishermen. Fahal Island is

an Important Bird Area because of the nesting stadtpns (Evans 1994).

The Daymaniyat Islands
are a series of nine islands made
up mostly of coral crag and
limestone (next page). Walter
(1979) provides a detailed
description of each of these
islands, but in brief they range
from low sandy islands partially
covered with dense vegetation,
e.g. Jazirat Khariba, to barren
(mostly limestone) islands with
precipitous north facing cliffs,
e.g. Jazirat Jun. The islands

were declared a Nature Reserve

in 1996, and are the only marine

Fahal Island.

protected area in the sultanate.
They support important breeding seabird colonies(is 1994) and turtle nesting
beaches. The islands are under the jurisdictiohnnaanagement of the Ministry of
Environment and Climate Affairs (MECA). Diving,@rkelling and landing are
controlled by permits, and periods during whichlesrand seabirds nest have stricter

legal protection. A team of four rangers is stagidd at Al Jabal al Kabeer (island 4).



Sooty Falcons in Oman 1

Satellite images of the Daymaniyat Islands. (1 zikd Kharabah; 2 = Hayook; 3 = Al Qafsiyah; 4 = Aabal al
Kabeer; 5 = Al Qurfah; 6 = Wlad Al Qurfah; 7 = Qesitm; 8 = Little Jazirat Jun; 9 = Big Jazirat Jun).

The Suwaydi Islands are seven islands located 500+ off the coast at Ra’as
Suwaydi (next page). The largest of these islam@uivaydi Island (Island 1 in figure),
which is 1.2km long, 350m wide at its widest pand 85m high. The northern slope of
the island is almost all inaccessible verticalfslifetween 40-50m high. At low tide
Suwaydi Island is connected to the mainland. Therasix islets are all substantially
smaller, none being longer than 280m and 35m Higk.islands, in particular those
closest to the mainland, are subject to regulardruatcess and there has been a recent
tourism development on the main island. Theraepertedly rats on the main island (S.
Al Sayabi pers. comm.). The Suwaydi Islands &szl@s an Important Bird Area

because of the nesting sooty falcons (Evans 1994).
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The Suwaydi Islands.

Timetable and Personnel

The surveys were made during two trips per ye20®i7 and 2008, one in the
first half of August to coincide with the egg pati@nd a second in late September-early
October during the nestling period (Table 2). \&tadt survey occurred between 14
August and 19 September.

In 2007 the August surveys were conducted by MoNand N. Williams and the
September/October survey by M. McGrady. In 2008 lsotrveys were conducted by
McGrady and Nicoll. All surveys benefited from thefessionalism of the officers and
sailors of the Al Noores. In August 2008 the syrieam also included: two students
from Sultan Qaboos University, S. al Kalbani andalM-azari, A. al Shukeili from
MECA and S, al Bulushi from 5 Oceans Environmehtal. In September the team was
joined on Fahal Island by S. al Mahdhoury from OA&tfl S. al Bulushi.
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Table 2 Timing of surveys.

2007 2008
_ 13- 22August & 13-21 August &

Daymaniyat Islands

27 September - Qctober 18-23 September

24 - 25 August & 9-12 August &
Fahal Island

4 - 60ctober 24- 27 September
Suwaydi Islands 20 August & 2 October 19 August

Survey methods

We aimed to determine the number of territariding pairs on each island, and
where possible to access the nest to determinaredjgestling numbers. The islands
were surveyed using a combination of ‘boat-basad’‘an-foot’ surveys, but wherever
possible we sought to land on islands and seardbainThe boat-based surveys allowed
us to identify the approximate locations and disttion of territorial sooty falcon pairs,
while the actual nest sites of breeding pairs werdirmed on foot and details of the
clutch size recorded where nest sites were acdesdfmat-based surveys were used
when the weather did not allow us to land or whest sites were inaccessible to us.
This combination of survey techniques minimisedléwel of disturbance to both the
sooty falcons and sea birds nesting on the islanile working within the timeframe
available to us. To ensure that nesting birds wetestressed by our activities during the
hotter parts of the day, on-foot surveys were cotetlin the early morning and late
afternoon. Where sections of the islands were stitle from the boat, systematic

surveys were carried out on foot.

Criteria in Table 3 were used to categorize bregdion-breeding/territorial status

of pairs or single sooty falcons.
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Table 3. Criteria used to assess the breeding statusoty smcons.

Activity/Observation Breeding Status Code*
Eggs in a cavity Confirmed EG
Nestlings in a cavity Confirmed NG
Recently fledged chicks .

_ _ Confirmed BD
outside a cavity
Repeated lying in cavit
_ g _ ying . Y Confirmed RLC
(incubation/brooding)
Two adult falcons present Probable A/A
Copulation Probable CN
Territorial defence
(Conspecifics, Other Probable TD: TDc, TDo & TDh
species, Humans)
Entering or exiting a cavity Probable EC
Lying in a cavity Probable LC
Repetitive use of localised

Probable RP

perches
Courtship display Probable DY
Food cache found Probable CF
Single bird in suitable _

_ Possible SH
habitat
Two falcons: adult and sub- .

Possible A/S

adult
A bird in unsuitable habitat Unlikely UH
Sub-adult Unlikely SA

Notes: * this code was used in all field notes tmdnnotate the satellite images as observations made during boat

based surveys.

Where active nest sites were identified and aclksHieir positions were

recorded on satellite images of the islands antgusiGarmin XL12 handheld GPS (Map
datum WGS 84). Nest sites were marked with a nuetbaluminium disc nailed near the

nest cavity, and nest contents were recorded. |ddations of nest sites that were
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inaccessible were recorded on satellite imagesttandlosest accessible point was
recorded using the GPS and marked with a numbesed\Where nest sites were
identified but it was not possible to land on tslamd, their position was recorded on the
satellite images and a digital photograph takemftioe sea. Where territories were
identified but no nest site found, a focal pointtlee territory was identified and recorded
on the satellite images. All nest sites/territomese allocated a unique identifier,
consisting of a code that described the islandgrthe island and the nest site. For
example: D4 — 01 is nest site number 1 on islamdbar 4 in the Daymaniyat Island

chain; S3 — 02, is nest number 2 on island numleti3e Suwaydi Island group.

In September and October all islands were agawveged using essentially the
same methodology as in August, and we recordedh&hatsite was successful and the
number of chicks and unhatched eggs. Where poss#isis were accessed and chicks

were ringed. Unhatched eggs were collected folyaes.

Throughout the survey, prey remains were colletdethter analysis from active
nest sites and notes were made of prey remains.cdlkection and field identification of

prey remains was not done in a systematic way.

Trapping

In August 2008 we trapped adult sooty falcons at siges on Fahal and the
Daymaniyat Islands. We used anchored circular noageets positioned around
‘dummy’ eggs in the nest cavity. Dummy eggs werdu® ensure that real eggs were
not damaged. To minimise heat stress to the faleod eggs, trapping was restricted to
the early morning or late afternoon, and eggs Wwetd in a padded box during the
trapping process. We tried using a plastic decolytowttract falcons to be trapped, but

the falcons paid little or no attention to the deco
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Ringing

Trapped sooty falcons were ringed with a nuratber
metal British Trust for Ornithology (BTO) ring ome leg
and a plastic clip-on ring that incorporated a watip
(passive induced transponder (PIT)) on the otfiése PIT
ring will allow birds to be recaptured electronigaf they
return to a nest in which a microchip reader i€@ta We
made biometric measurements including: exposedamim

tarsus, hallux and flattened wing chord.

During the September-October field work we Sooty falcon chick ringed with

metal alpha-numeric and plastic

measured chicks and ringed them with BTO and Rigisti microchip rings

We measured exposed culmen, tarsus, wing, primanper 8 and tail.

Blood and feather sampling

We collected blood samples from both chicks andtador future genetic and
contaminant analyses. All samples were stored # &thanol and refrigerated at the first
opportunity. Samples from adults were collecteanfthe brachial vein of adults using
micro-fine, 0.3ml, 8mm insulin syringes. Samplesirchicks were taken from ‘blood’
or ‘pin’ feathers. The blood and serum from thesstiers were squeezed into the storage
tubes, and the shaft of the feather was also iedudll tubes were labelled with the
appropriate BTO ring number, the site, the island the date. Cast adult feathers were
collected in October 2008.

Results

Population status and distribution

Sooty falcons bred on Fahal, the Daymaniyatistaa Suwaydi Islands.
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Daymaniyat Islands

Sooty falcons were observed on all nine ofiskends and pairs were recorded on
all islands except number 1 (although we did segle sooty falcon and found prey
remains in potentially suitable nesting habitaistand number 1 in 2007). In total we
identified 40 territorial pairs in 2007 and 34 @08 across the Daymaniyat Islands. The
numbers of pairs identified and their breedingustain each of the nine islands (in each

year) is shown in Table 4.

Table 4. The status and distribution of sooty falcon painghe Daymaniyat Islands in

2007 and 2008. Number of additional probable paigarentheses.

2007 2008
Island  Confirmed pairs Total Confirmed pairs Total
(Probable pairs) territorial (Probable pairs) territorial
pairs pairs
D-1 0(0) o* 0(0) 0
D-2 1(2) 2 1(0) 1
D-3 3(2) 4 3(0) 3
D-4 5(1) 6 4(2) 6
D-5 4(1) 5 5(0) 5
D-6 1(0) 1 1(0) 1
D-7 4(2) 6 4(1) 5
D-8 0(1) 1 0(0) 0
D-9 10(4) 15" 9(4) 13
Totals 28(11) 40 27(7) 34

Notes: *, A single adult seen repeatedly — clasgifis ‘unlikely; #, this total includes one pain @dult & sub-adult

pairing) classified as ‘possible’ in 2007. No ‘pits’ pairs were identified in 2008.

We observed sub-adults on numerous occasions ddaymaniyat Islands in
2007, but only recorded one in 2008. Althougts ihard to discount repeat observations,
a conservative record of the numbers of the sulitsadeen in 2007 would be: four on
island 9 and one on each of islands 3,4 & 7.
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Suwaydi Islands

Due to the rough seas we were unable to lartti@Suwaydi Islands and confirm
the locations of any nest sites during our Aug@§t7”2survey. In August 2008 we did
land and check for nest sites on islands 2, 3,74 & 2007 we observed sooty falcons on
six of the seven islands, with the greatest nunfgstimated at 10-14 individuals at any
one time) on the main island, and we estimategdpaillation on the Suwaydi Islands to
be 12-16 pairs (see Table 5). In 2008 we obseraledris on islands 1, 2, 3, 4 & 7, and
estimated the population to be 5-6 pairs. We samvef birds in 2008 than we did in
2007. Due to the apparent low number of occup@akanests, the inaccessibility of the
nest sites we did identify and time constraintssthislands were not revisited during
September 2008.

Table 5. The status and distribution of sooty falcon paimghe Suwaydi Islands in 2007
and 2008.

2007 2008

Total Total

Confirmed pairs Confirmed pairs

Island (Probable pairs) territ(_)rial (Probable pairs) territc_)rial
pairs pairs

51 2(4-6) 6-8 1(2) 3
S-2 0(1) 1 0(0) 0
S-3 1(0) 1 0(1) 1
S-4 0(2) 2 0(1) 1
S-5 0(0) 0 0(0) 0
S-6 0(1) 1 0(0) 0
S-7 0(1) 1 0(1) 1

Totals 3(9-11) 12-16 1(5) 6

Fahal Island

In August 2007 we identified 41 active sootlgda territories on Fahal Island: 11
‘confirmed’ pairs and 30 ‘probable’ pairs from b@atrveys only. For 26 of these
territories birds were repeatedly observed entéiiting potential nest cavities, while

for 15 territories no cavities were observed beisgd. In August 2008 we surveyed the
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island using a combination of boat-based and ohdoveys. We identified 39 active
sooty falcon territories including; 24 ‘confirmeplirs (cavities identified) and 15
‘probable’ pairs. In 2007 no locations were re@atdising GPS, but in 2008 locations of

accessible cavities were marked and GPS-ed.

Breeding biology

Information on clutch size was recorded in Augusd productivity
(nestlings/fledglings) recorded in September/Oetpand a total of 143 chicks were

ringed. The information for each island group iauarised below.

Daymaniyat Islands

Falcons were recorded attempting to breed wersef the nine Daymaniyat Islands
in both 2007 and 2008. No attempted nesting weas ea islands 1 and 8. Clutch size
was recorded at 21 nest sites in both 2007 and.28@8en additional nests in 2007 and
four in 2008 produced chicks, but clutch sizestlhi@se were not recorded. In 2007, 42
nestlings/fledglings were produced, and 36 werelgpeced in 2008 (Table 6).

A comparison of mean
productivity across the two years is
provided in Table 7. For 2007 and
2008 the number of nesting pairs and
the relative measures of productivity
(mean clutch size, chicks per nesting

pair and mean brood size) are very

similar. The difference in the number

A brood of sooty falcons

territorial pairs between years is
largely attributable to the higher number of app#yenon-breeding pairs (11) present on
the islands in 2007 than in 2008 (7). For comparithe relevant figures are also taken
from Walter (1979).
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Table 6. Clutch size and productivity of sooty falconstireson the Daymaniyat Islands

in 2007 and 2008.

2007 2008

siand_ Cluches Jueie fedgings  CUCMeS ichesr feagings
1 0 0 0 0 0 0

2 1 1 3 1 0 0

3 3 1 3 3 1 3

4 5 1 2 4 1 2

S 4 4 10 4x* 4 9

6 1 0 0 1 1 1

7 4 1 3 1

8 0 0 0 0 0 0

9 10 9 (107 23 9 8 19
Totals 28 17(18%) 42 25 16 36

Notes: *, successful clutches producgédestlings/fledglings; *, signs at the nest sithdated that chicks might have
fledged prior to our visit; **, at one site a paias clearly breeding and behaviour indicated intiabhan August and
the presence of chicks in September but the siteimacessible so success was not quantified.shkiss excluded

from the totals presented in the table.

Table 7. Sooty falcon productivity (SE) on the Daymaniyad@nds in 2007, 2008 and

1978 (in grey, Walter 1979).

2007 2008 1978

Territorial pairs 40 34 44
Nesting pairs 28 27 -
Clutches recorded 28 25 21
Clutch sizes recorded 21 21 21
Eggs recorded 69 62 60
Mean clutch size 3.1 (0.15) 2.95(0.19) 2.86 (0.10)
Broods recorded 17 16 12
Chicks recorded 42 36 33
Chicks per nesting pair 1.5(0.25) 1.44(0.25)* -
Mean brood size 2.47(0.17) 2.25(0.17) 2.75(0.21)

Notes: *, for two pairs productivity not known (n5R
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Suwaydi Islands

In August 2007 and 2008 no clutch data wererdEmbon any of the Suwaydi
Islands. Data on productivity were recorded onlpeptember/October 2007.
Nestlings/fledglings were only observed at thréessitwo nest sites on island 1 and one

nest site on island 3.

Fahal Island

As we were unable to land on Fahal in Augu§X72@o data are available for clutch
sizes in that year. In October 2007 10 nest srere accessed (nine had nestlings, while
in another the nestlings had apparently alreadigéld) and a minimum of 25
nestlings/fledglings were observed. From obsertiegbehaviours of the adults we are
confident that more sites were productive, buteéhgere inaccessible to us. In 2008 we
documented 24 active nest sites (see Table 8 failgle Of the 41 recorded eggs (15
clutches) 40 hatched, producing 39 chicks whiclob&erved when they were > 12 days
of age. The data we recorded on productivity arelar to that observed by Walter in
1978 (see Table 8).

Table 8. Productivity recorded on Fahal Island in this gtadd by Walter in 1978.

2007 2008 1978
Clutches recorded - 24 13
Clutch sizes recorded - 15 13
Eggs recorded - 41 30
Mean clutch size - 2.73 (0.18) 2.31(0.17)
Broods recorded 9 19 10
Chicks recorded 24 48 24

Mean brood size 2.67 (0.17) 2.53 (0.16) 2.4 (0.16)
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Trapping and ringing

15 female adult sooty falcons were trappedrargkd in
August 2008, and 13 blood samples were collecbkedotal 143
nestlings/fledglings were ringed over the two yearsl in 2008,
70 blood samples were collected. The numbersatsadnd
chicks ringed each year and on each island araqadn Table
9.

Breeding sooty falcon

Table 9. Summary of sooty falcon ringing in 2007 and 2008.

2007 2008

Island Nestlings ringed Nestlings ringed Adults riged
Daymaniyat 1 0 0 0
Daymaniyat 2 0 0 1
Daymaniyat 3 3 3 1
Daymaniyat 4 2 2 3
Daymaniyat 5 10 9 3
Daymaniyat 6 0 1 1
Daymaniyat 7 1 2 1
Daymaniyat 8 0 0 0
Daymaniyat 9 22 19 2
Suwaydi islands 1 0 0
Fahal island 23 45 3

Totals 62 81 15

Feeding ecology

In 2007 and 2008 prey remains were collectenhffalcon nest sites, plucking
points and food caches. Preliminary examinatiopref remains in the field indicated
that prey varied in size from relatively small peych as moths, locusts and bats to
larger passerine birds, phalaropes and juvenilesabeadult terns. Avian prey remains

that we could identify immediately in the field lnded hoopoe, bridled tern, wheatear,
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nightjar, shrike, bee-eater and a variety of waghl€ur subjective opinion is that locusts
were more common in 2007 than in 2008. All samphesnow with K. Schjglberg in
Oman with a view to developing a reference librfanthe species of birds, bats and

insects that are preyed upon by the sooty falcons.

In addition to the records of sooty falcons we rded observations of other bird

species at the Daymaniyat islands. These recoedavailable on request.

Contaminant analyses
Dr. S. Ruwayhi of SQU provided this preliminary bysés:

Metals (Zn, Pb, Hg, Cd, Mn, Co
and Cu), DDTs (p,p-DDE, p,p*-
DDD andp,p’-DDT), extractable
organic fluorine and dioxin were
measured in eggs, feathers and serum
of sooty falcon. Egg, feather and
serum samples were collected at Al
Fahal Island in Oman during August
2008. Feather and serum samples
were from 7 adults and 7 chicks. Four

eggs were analysed.

The concentration of Zn was the
highest among all metals analyzed,
ranging from 7.24+0.91 pg'gresh
weight in eggs to 11.53+1.16 pg g
fresh weight in feathers. On the other
hand, the concentration of Co was the
lowest, ranging from 0.09+0.01 pg g A clutch of sooty faicon eggs
fresh weight in eggs to 0.20+0.03 iy fgesh weight in serum. In general, the

concentration level of metals was Zn > Cu > Mn >>Hgb > Cd > Co. The
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concentration of DDTs was between 2.44+0.33 { fyesh weight in eggs and
14.72+1.42 pg §fresh weight in serum. The concentration of exaile organic
fluorine was similar in all three samples (eggtlieaand serum), and averaged
3.68+0.57 pg g fresh weight. Dioxin was only found in serum arad detected in eggs

or feathers. The concentration of dioxin in seruas\8.20+0.46 pgYfresh weight.

Discussion and Conclusions

We found sooty falcons at all three
island groups and observed breeding on
seven of nine of the Daymaniyat Islands, on
three of the Suwaydi Islands and on Fahal
Island. We located nest sites and identified
territories held by apparently non-breeding
pairs and individual falcons, and recorded
clutch size and reproductive success where preeding sooty faicon on fhe aymaniyatisiands
possible. In addition, we ringed 143 chicks anddélts, and measured and took blood

samples from most of these. We collected numesangples of prey remains.

The survey

The mid-August trip seemed to be well timed andhcioied with the completion
of the majority of clutches. Five clutches (of #2monitored) were incomplete when
first visited, while at one site a whole clutch Waisl after the August visit. We feel that
the survey was also sufficiently early in the biagdeason to detect most pairs that had
either established a territory but did not lay adltaid a clutch but had failed. The
survey techniques employed (a combination of baaet and on foot surveys) appeared
to work well, and by the end of the two year surweyhad adopted the practice of
circling islands first, no matter how large, to toypin down nest sites, and only then land
on the island and search on foot. The timing Wss good for trapping of adults at nests.
All adults that we caught were eager to incubatackvmeant they were easier to catch,

and that after capture they returned to the naskiyu
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In general the September-October field work wag twakd to allow us to ring
most chicks at accessible nests. Some chickstwergoung to ring when first
encountered, but we were able to revisit thesesnat&r and ring them. At only two of
the known productive nests did the chicks fledgerpo being ringed. The resources,

support network and time allocated to both surwegee sufficient.

Population status and distribution

A primary objective of our work was
to repeat the survey conducted by Walter
in 1978, and make comparisons with it so
as to shed light on the longer-term stability
of the sooty falcon population in Oman.
The numbers we encountered were mostly
lower than those reported by Walter (See
Table 10). This was most obvious on the
Suwaydi Islands and on D-1 and Jun (D-
9).

Unfortunately, Walter does not
describe in detail how he surveyed the
islands. While it is obvious that he landed
on some islands because he describes Ringing & captured breeding sooty faicon
making visits to nests, it is not clear that hedlsthon and searched all islands. If the
methods of the two studies differ, then resultsratestrictly comparable. We also found
the account by Walter confusing. For example, wihestribing the situation in on the
Suwaydi Islands he states: “There were aboutesixte eighteen falcon pairs on this
island group.” He then says that on S-1 “some ®difs were present”, then later “The
other islets had the following number of residetdtdn pairs: no. 2 (mazbara) and no.7, 4
pairs each; and nos.3-6, only 2 pairs each.” isthe first instance he says there are 16-

18 pairs, but then enumerates 24-26 pairs.
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Recognising that there are potential
discrepancies in Walter’s account and that
differences might exist in how the two
surveys were conducted, Table 10
compares our data with that from the 1978
survey. The average number of pairs we
observed on Fahal during 2007 and 2008
Nest site location on the Daymaniyat Islands was 40. When compared to the 47
recorded by Walter in 1978, a nominal 15% declgsuggested. For the Daymaniyat
Islands, using the same approach, the average phi8y over our two year study equates
to a nominal decline of 16%. The data are toosp#ty provide a similar estimate of
population change for the Suwaydi Islands, bud dlear that we observed far fewer
falcons than Walter reports. For reasons menti@aelier, these estimates should not be
considered true measures of any population chdnget is probably the case that the
numbers of sooty falcons on the island breedingmpls off the coast of northern Oman

are now fewer than recorded in 1978.

According to Gaucher et al (1995) Fahal Island thiedDaymaniyat Islands
support globally significant breeding populatioriis is probably still the case, but their
numerical importance should be judged in the lgfhwhat appear to be declines since
1978. ltis true that these islands are probdi#ystrongholds for the species in Oman.
The Suwaydi Islands support fewer pairs than theraslands we surveyed and seem to
have suffered an obvious decline since 1978. dfcilrrent global estimate of 1000
breeding pairs (Gaucher et al. 1995, Jennings 2000&)oty falcons is accurate, then the
population these islands hold about 10% of thealbbeeding population, with about
4% occurring on Fahal alone.
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Table 10. Comparison of number of pairs and nests perdstaported by Walter (1979)
and in this study.

Pairs/territories Nests
Walter This Study Walter This Study
1978 2007 2008 1978 2007 2008

Fahal a7 41 39 ~30 26+ 24+
D-1 1 0 0 1 0 0
D-2 2 1-2 1-2 2 1 1
D-3 2 3-4 3 0 3 3
D-4 6 5-6 6 3 5 3
D-5 6 4-5 4-5 2 4 4
D-6 0 1 1 1 1 1
D-7 6 4-6 4-5 1 4 3
D-8 1 0-1 0 0 0 0
D-9 20 10-15 13 13 10 9
S-1 8-10 6-8 3-4 - 2+ 1+
S-2 4 0-1 0 - 0 0
S-3 2 0-1 0-1 - 1 0
S-4 2 0-2 0-1 - 0 0
S-5 2 0 0 - 0 0
S-6 2 0-1 0 - 0 0
S-7 4 0-1 1 - 0 1

Our findings in conjunction with Walter’s indicatieat the sooty falcon breeding
population on all islands off the coast of north@man has probably declined in recent
years. Whether or not this is a reflection ofrgéa general trend in the global
population, solely a local phenomenon or the resuliter-annual variation in the
abundance of prey is unclear. However, at a Iscale our general observations in the
field coupled with a comparison of past and presesting sooty falcon pairs indicate

that human disturbance may be a particularly imftiz factor. The Suwaydi Islands are
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readily accessible and used for fishing,
recreation and tourism purposes. These
islands therefore experience regular
‘disturbance’, and this may be reflected in
the current lack of breeding falcons on

many of the islands and the restriction of
most breeding pairs to the inaccessible north
facing cliffs of the main island. In
comparison, access to the Daymaniyat Young falcon chicks on the Daymaniyat Islands
Islands is controlled. However, we believe thatgicent years more regular ‘disturbance’
associated with landings (probably both authoresedl unauthorised) has resulted in the
abandonment of some traditional nest sites, a2@7 and 2008 human activity led to

the failure of some nest attempts. These poimtoaefly discussed below.

Jun Island (Daymaniyat island 9) can be divided three parts: the rocky east
end, a central beach, and a rocky west end (seee=8). The beach area consists of a
300m long sandy beach on the south side of thedslaordered by north-facing cliffs to
the north. In 1978 Walter (1979) recorded sixdalpairs in the vicinity of the beach
area: two nest sites and two occupied falcon teres immediately to the north of the
beach and a further nest site at each end of #hehbd~our of the six pairs attempted to
breed, and all that attempted to breed fledged goum contrast during our study we
located only two pairs on the cliffs immediatelythe north of the beach, neither of
which appeared to have attempted to breed in eythan, and we think that this may be
due human disturbance. During most of our visit3ui we observed people on the
beach, and on several occasions walking alongogheftthe north facing cliffs behind
the beach. Evidence of potential human disturbémoesting falcons was also found at
nest site D4-03 (Al Jabel al Kabeer west end), @/ltreoken eggs were found outside of
the nest cavity/ledge on the rocky scree below,eamdience of a recent campfire only

20m away.

Clearly, human disturbance can have a negativedtrgpabreeding sooty falcons,
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but also on the nesting turtles and seabird cotomrethe Daymaniyat Islands. Managing
access on the Daymaniyats is logistically
challenging given their geographic
spread and distance from the mainland.
Human disturbance and its impacts need
to be given due consideration particularly
if the islands develop further into an
ecotourism attraction and plans for
development of a tourism facility,
including overnight accommodation, on Sooty falcon nest site

Jebel al Kabir, proceed (Environment Society of @rd@07). Continued monitoring of
the breeding populations and productivity of thetgdalcons, seabirds and turtles could

provide a benchmark against which any impact afeasing access could be measured.

Shah et al (2008) says that some of the sites inRmabi where sooty falcons no
longer nest probably suffered from disturbance dmth that study and the work by
Kavanagh & King (2008) in Bahrain suggest that othrederlying causes affected sooty

falcon numbers in those countries.

Breeding biology and ecology

Bar one, we were able to access all productagts on the Daymaniyat Islands;
about 50% of nests were accessible on Fahal. adesssibility reflects the lack of
ground predators on the islands and the availglfisuitable, shaded nest sites. In
comparison, on the Suwaydi Islands (especially Sdwialand, number 1) almost all
nests were inaccessible, and this reflected thetiat disturbance at nest sites is common

and ground predators probably do occur on the msknd (probably rats and cats).
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Despite reports of Indian House Crows
(Corvus splenden®n D-4, we never observed this
species. D-4 did hold a pair of Brown necked raven
(C. ruficollis), which were mobbed by territorial
sooty falcons even after their nest had failedand

some distance from the nest site.

Although shade seems to be important in nest

site selection in Oman, information from Egypt
suggests that in some places sooty falcons nest
successfully in direct sunlight (I. Moldovan pers.
comm.). Captured sooty falcon just before release

The marking of falcons with microchip rings allows or anyone with the proper
equipment to ‘recapture’ these birds electronicatla nest without physically trapping
and handling them. In time the birds marked bgasisestlings should become breeders
and will be available for such electronic recaptared from now we should be able to
tell if adults caught in 2008 return to breed asd the same nesting territories. Mark-
recapture efforts are a standard tool in understgrahimal population size and
dynamics. Adult breeder mortality is a key metni@stablishing population trends, and
so capturing adults and monitoring their turnowean important aspect of any overall
monitoring scheme. We are seeking collaboraton&iwvg at other sites where sooty
falcons breed to ring nestlings with microchip sngovided by us. By building up a
network of collaborators who ring and “read” midnqes we will be able to better
understand a range of fundamental aspects of kbanfa biology including; longevity,

dispersal, age of first breeding, movement, turnawel site fidelity.

Analyses of blood, eggs and feathers.

The data we present on contaminants are from opbrton of the samples we

collected and are only from Fahal Island. The iosaenples are being analysed. A quick
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examination of data from other raptors during teequ when DDT levels were affecting
eggshell thickness (Newton 1980) suggests thdetreds of DDT/DDE found in sooty
falcons so far are relatively low. In the pasegative impact on reproduction was seen
in falcons when levels in eggs reached about 17 (pitral results of this study ~ 2.5
ppm). Because blood turns over rather quicklyatgano-chlorine contamination found
in our samples represent recent contaminationrefitbn the prey they feed upon or
other sources. Contaminants, especially organoriciel pesticides such as DDT and its
derivatives, are known to have an effect on bibpctivity, and because the sooty
falcon is a predator it is likely to accumulateigas environmental contaminants. It is
important to understand the potential eco-toxicmlalgeffects of contamination in sooty
falcons, and it is important to monitor generalig tevels of environmental pollutants in

the coastal environment where sooty falcons occur.

Over the last few decades, most cities along In@ieean coastline have
experienced accelerated industrial growth and asge in human densities. The
Northwest Indian Ocean, including the Gulf of Onzeml the Arabian Sea, is a busy
maritime route connecting the Indian Ocean to thebfan Gulf, the Gulf of Aden and
the Red Sea, and is one of the most polluted dehe avorld. Waste-water discharges
from industries, sewage and shipping and surfacerwan-off contribute to marine
pollution in the area, and this can have a negatfext at several levels of biological

organization, from a biochemical response to a gaam population size.

More samples are needed in coming years to stwedgdburrence and
accumulation of the above environmental pollutami others. Apart from samples from
the falcons, which an ideal indicator speciestdubeir position in the food chain, it is
also essential that we obtain environmental sanfples soil, plants, sediment), in order
to understand sources and pathways by which thekégnts enter and persist in the

environment.

DNA from blood is being analysed at SQU. Potdiytithese analyses will help us
better understand the fidelity of sooty falconghteir natal sites, whether they are faithful
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to their breeding sites once they become breededsimay be used to supplement mark-

recapture information from ringing.

Suggestions for the future

The Daymaniyat Islands and Fahal Island are ndtyoaad internationally
important breeding sites for sooty falcons. Tham@fmonitoring of the breeding
population and productivity in conjunction withiaging and recapture

programme should be conducted annually.

Training of the MECA rangers would allow them tabme involved in the

monitoring programme.

Blood, feather and egg samples should be routic@lgcted and a

comprehensive study of contaminants conducted.

Genetic studies to understand the population strei@t both local and regional

levels should be conducted.

Given that the numbers of falcons on the Suwasldnlds are relatively low and
most sites seem to be in inaccessible locationghink that monitoring of the
Suwaydi Islands need not be conducted annually.edew given their close
proximity to the mainland these islands we sugtiestsimple surveys are

conducted every two-three years.

We did not survey any of the coastline around Mt#tat was surveyed in 1978.

This should be done, perhaps as far as Ras al Ba’ou

After reviewing anecdotal information, maps ancBigé¢ images, the area with
the greatest potential for harbouring significémtt as of yet unknown, numbers
of falcons in Oman is the Musandam peninsula alidnds. We suggest that

this is a priority area to be surveyed.
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In 2008 researchers in Abu Dhabi fitted a sootgdalwith a transmitter and
tracked that bird’s migration to Madagascar (Enwment Agency Abu Dhabi
2008). That tracking was a first, and almost najhs known about the details of
sooty falcon migration and its distribution andlegy in Madagascar. In terms
of their conservation, it is important to know maitsout their migration and

winter ecology. Further studies are therefore iregu

Breeding sooty falcons aggregate at high densitieislands off the north coast
of Oman where they can be studied intensively vatative ease. This offers a
unique opportunity to provide training and conséordecology education to
University students, MECA biologists and rangerd #re wider general public in
Oman. An integrated research and training prograiconél be developed.
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