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OVERVIEW

Natural Research Ltd is a registered charity intl@nod whose mission is to conduct objective
research to underpin the wise management of waldkisources. Our principal researchers are
highly regarded by their peers as they have a gtfoandation in practical and academic
research and publications. Our team includes sicérologists, biologists and data analysts,
all with expertise in field and lab based wildlifesearch, especially with threatened bird species.
Core funding for our work comes from Natural Resha wholly owned commercial
environmental consultancy company, Natural Rese@uabjects), NRP.

Our high quality national and international resbascachieved by undertaking original research
and collaborating with partners from other NGOspssvation organisations, zoos, academic
and government departments. Our main area of agpest avian ecology and biology, although
we are also involved in studies of mammals and tatiga, both in the UK and overseas. We use
a variety of techniques in our projects, includisgrveys, ringing, VHF-radio tracking, PIT
tagging, GPS satellite tracking and molecular DN#fiing. Our aim is to produce peer-
reviewed publications from our work so that ouruits can be widely accessible to other
researchers and wildlife managers, although wegrse that other products of our research are
also important.

BOARD OF DIRECTORS

Dr Hugh Insley

Dr Mike Madders

Dr Mike McGrady

Mr Patrick Stirling-Aird MBE
Dr Phil Whitfield

STAFF

Dr Mike McGrady — Managing Director

Dr Phil Whitfield — Senior Ornithologist

Dr Ruth Tingay — Senior Research Coordinator
Mr Ewan Weston — Field Ecologist

Mr David McLeod — GIS Specialist

Ms Pat Whitfield — Research Technician

ASSOCIATED STAFF

Mr Kevin Duffy — Field Ecologist Dr Mike Madders — NRP Managing Director
Ms Hannah Fraser — Technical Officer Mr Julien Terraube — PhD student

Mr Simon Hulka — PhD student Mr Andy Thorpe — NRP Field Coordinator
Dr Digger Jackson — Senior Research Mrs Irene Wells — Administrative Assistant
Ecologist

Ms Fiona Leckie — Field Ecologist
Mrs Bev Leithead — Administration Manager
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A conservation framework for the golden eagle: imptations for the
conservation and management of golden eagles in #aad

Project Location: Scotland
Principal Investigators: Phil Whitfield

Collaborators: Haworth Conservation, Alan
Fielding, David McLeod

Project Start Date: 2006

Project End Date: 2008

Project Funding: Scottish Natural Heritage
(SNH), in-kind contributions from Haworth
Conservation, Natural Research, Alan Fielding
and David McLeod.

Project Overview: This project provides a thorough overview and samynof the numerous
published and unpublished research outputs corshd@oteéhe development of a conservation
framework for the golden eaglddquila chrysaetgsin Scotland. The status of the golden eagle
population in relation to favourable condition tetg)is described, together with an assessment of
the main constraints preventing regional and natidiavourable condition being reached.
Implications of the research for policy and manageimare outlined, together with
recommendations for further studies.

Project Output: Report to Scottish Natural Heritage. Presentatio8cottish Raptor Monitoring
Group (SRMG).

2008 Activities: Final report published by Scottish Natural Heritag
http://www.snh.org.uk/pubs/detail.asp?id=1002
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Golden eagle juvenile dispersal

Project Location: Scotland

Principal Investigators: Mike McGrady,
Kevin Duffy, Ewan Weston, Justin Grant

Collaborators: Scottish Raptor Study
Groups, SNH, Haworth Conservation

Project Start Date: 2004
Project End Date: On-going

Project Funding: Natural Research, SNH Golden eagle chick with GPS satellite transmitter
(Photo: Ewan Weston).

Project Overview: Golden eaglesAQuila chrysaetgsare long-lived birds that do not mature
until their fourth year. Much is known about theolegy of adults; virtually nothing is known
about the ecology of young eagles before they pbiem breeding population. Management
decisions relating to the conservation of goldegie=aare therefore limited to the adult breeding
population and currently lack important informatiabout juvenile dispersal. To overcome this
gap in our knowledge, this project involves markiogenile golden eagles with long-lived
satellite radio transmitters (PTTs). These tranwmstwill allow us to track the young eagles
during the first four years of their lives, giving a first insight into their movements and what
habitats are of importance to them. To date we hie@aaked 21 young eagles in Scotland in the
months following fledging.

2008 Activities: Four transmitters were recovered and refurbishedde in 2008 and 2009. We
fitted satellite transmitters to 9 golden eagletlimegs and tracked them. Seven of these were still
transmitting at the end of 2008, providing goodomation on dispersal timing and juvenile
dispersal movements. Another 5 GPS transmitterse wemrchased for use in 2009 and 3
transmitters were refurbished.
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Monitoring golden eagle population turnover using INA
Project Location: UK

Principal Investigators: Ruth Tingay, Phil
Whitfield, Pat Whitfield

Collaborators: Scottish Raptor Study Groups
(SRSG), Irish Golden Eagle Reintroduction
Project, Wildlife DNA Services

Project Start Date: 2006
Project End Date: On-going

Project Funding: Natural Research, National f:\gir'r‘]ea'v'g%ggﬁ;ol”eeﬁim:mig Sé"zzgan J
Birds of Prey Trust, Helen and Geoffrey de g(PhotO: ngan Stee?e)_
Freitas Charitable Trust.

Project Overview: The UK has the fourth largest golden eadlgquila chrysaetgspopulation in
Europe, with approximately 430 pairs occupyingiteries. Demographic monitoring of the UK
golden eagle population, primarily involving protivity and distribution of occupied and vacant
territories, has been achieved by censuses evenyedfs and annual surveys of approx. 200
occupied territories are undertaken by the SRSGilstVihese surveys are important for
monitoring the UK golden eagle population, they amsited because individuals cannot be
confidently recognised and information on turnowvethe breeding population is lacking.

Recent modelling has suggested that the Scottigulgtion may be close to decline, with
persecution the principal national threat. To owere this research gap, we are using non-
invasive genetic sampling to monitor the presenténdividual eagles over time. With the
support of the SRSG and others, we are collectingli®d adult feathers and mouth-swabbing
nestlings for DNA sources that will allow us to mdiéy individual golden eagles. We are testing
the feasibility of using different methods to maniturnover, dispersal and site fidelity. This
should allow us to address some of the issuesngl&t survival and age structure using non-
invasive methods.

2008 Activities: Analysis of the 2007 samples (1133 feathers anan8&th swabs from 136
sites). 216 individual golden eagles sexed and typed. Third-year field collections in 2008
involved 72 fieldworkers and these samples areeotly being processed in preparation for
sending to the lab. Mouthswab trials were undertak&ing 2008, to test the effect of swab type
on DNA quality and quantity. These results are enity being analysed. Since the project started
in 2006, over 200 unique sites have been samplady of them ‘repeat’ samples over the three-
year period, making this the largest known goldeglee sampling effort anywhere in the world.
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Assessing dietary overlap of the golden eagle andite-tailed eagle in western
Scotland

Project Location: Scotland

Principal Investigators: Phil Whitfield, Mike
Madders, Ruth Tingay

Collaborators: Mick Marquiss (Centre for
Ecology & Hydrology), Paul Haworth
(Haworth Conservation), Robin Reid (Haworth
Conservation & RSPB)

Project Start Date: 2005

Project End Date: 2008
Prey remains from a golden eagle nest

Project Funding: Natural Research (Photo: Robin Reid)

Project Overview: Prior to their extirpation during the early paftthe 20" Century, white-
tailed eagles Haliaeetus albicilla co-existed with golden eagledduila chrysaetosacross
much of Scotland. It is likely that competition flmod resources between the two species was
minimised by niche differentiation. Thus, whitel¢ai eagles nested predominantly in coastal
areas where they ate mostly seabirds, waterfowlfishd whereas golden eagles mostly nested
inland where they ate medium-sized terrestrial irdammals and carrion. During the period
when white-tailed eagles were in decline, lack ahpetition for prey may have allowed golden
eagles to expand into the coastal habitats. Fatigwhe reintroduction of white-tailed eagles
during the 1980s and the gradual expansion of tpilption, there has been speculation that
white-tailed eagles will replace golden eagle ia tbastal habitats, leading to a range contraction
and a decline in the golden eagle population. Véeaalysing pellets and prey remains that we
have collected over a number of years to investigagtary differences and overlap between the
two species across western Scotland.

Project Output: Two manuscripts for publication in peer-reviewedrpals.

2008 Activities: Manuscript describing diets and dietary overlagywhpatric golden eagles and
white-tailed eagles submitted for publication.

Manuscript describing degree of dietary speciabsain golden eagles accepted for publication:
Whitfield, D.P., Reid, R., Haworth, P.F., Madddvs, Marquiss, M., Tingay, R. & Fielding, A.H.

2009. Diet specificity is not associated with iraged reproductive performance of Golden Eagles
Aquila chrysaetos western Scotlandbis 151, 255-264.
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Windfarm impact on golden eagles

Project Location: Scotland

Principal Investigators: David Walker, Mike
Madders, Mike McGrady

Collaborators: Beinn an Tuirc Windfarm
Steering Group, Scottish Power, Natural
Research Projects

Project Start Date: 1997

The use of Beinn an Tuirc windfarm by golden eagles

Project End Date: On-going (Map: Steph Provan)

Project Funding: Natural Research Projects

Project Overview: The breeding range and performance of the goldgtedgAquila chrysaetos

is, in part, limited by habitat and land use. Wardi developments in the species’ range are an
intrusive change of land use that might negatiweflpence the species’ conservation status. At
Beinn an Tuirc we have investigated eagle rangielgaliiour using data from before and after
windfarm construction. Our initial results suggdgplacement of eagles by the windfarm and
their alternative use of habitat and prey in thstawation management area. The ongoing
monitoring of eagle activity will help us to assessgle habituation to this windfarm and the
windfarm’s influence on the ranging behaviour oéXperienced juvenile and replacement adult
eagles. Although these results are from a singgeasid should be treated with due caution, this
study provides the baseline data that can be appbeenvironmental impact assessments
elsewhere. We hope that other, similar, studies vélundertaken so that a reasonable sample
size is obtained and generalisations about thedtapd windfarms on eagle ranging can be made
with more confidence.

Project Output: Participated in annual meeting of stakeholders.
2008 Activities: Continued data collection. Analysing data for fallop article to Walkeet al.

2005 due to be completed in 2009. Fitted nestlfny® this home range with satellite-received
radio transmitters as part of our study on goldmgiesjuvenile dispersal (See page 3).



2008 Annual Report g

PAT modelling of golden eagle movements
Project Location: Scotland

Principal Investigators: David McLeod, Mike
McGrady, Phil Whitfield

Collaborators: Windfarm developers, SNH
Project Start Date: 2004

Project End Date: On-going Modelling the Predicted Aquila Territories

. . . (Map: Steph Provan).
Project Funding: Windfarm developers

Project Overview: David McLeod, Scottish Natural Heritage, HawortlonServation and
Natural Research developed a computer model ofego&hgle ranging. This model can help
decision making related to windfarms, especiallyerehlittle or no observational data exist. We
provide this modelling to developers and other sis¢ra cost of our time and £500 per use. The
£500 user fee is set aside for use on projectedgrpon by the principal investigators, especially
those related to improving or testing the modeletaited to eagle movement in general.

Project Output: Reports to developers.
2008 Activities: A number of reports were generated for windfarm games. We started
working on improving the boundary definition of theodel, which has resulted in a manuscript

that will be submitted to a peer-reviewed journal:

Reid, R., McLeod, D. R. A., Haworth, P. F. Fieldi#g H., Whitfield, D. P. & McGrady, M. J. .
Spatial distribution of undulating flight displayspairs of golden eagles. Unpublished ms.
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White-tailed eagle wing tag database analysis

Project Location: Scotland
Principal Investigators: Phil Whitfield

Collaborators: David McLeod, Sea Eagle
Project Team (SEPT), Royal Society for the
Protection of Birds (RSPB), SNH

Project Start Date: 2006
Project End Date: 2008

Project Funding: SNH. In-kind support from

RSPB, Natural Research, David McLeod o _
White-tailed eagle chick (Photo: Ewan Weston)

Project Overview: Natal/juvenile dispersal in large raptors is a kagpect of population
dynamics and conservation, since, for example)] dépersal is the main mechanism by which a
population expands, juvenile raptors use diffedeabitats and areas than adult breeders, and
juvenile survival can be an important influence papulation abundance. The dispersal
behaviour of white-tailed eagles is poorly knowheTsuccessful reintroduction of this species in
western Scotland presents a unique opportunitthiestudy of dispersal in a restored population.
In addition, the study of reintroduced populati@lsws improved knowledge of processes that
may influence the success of further reintroducion

A proportion of the Scottish reintroduced eaglesd(&cottish-born nestlings) has been wing-
tagged and re-sighting records of individual eaglage been stored in a database. Our project
analyses these data to assess the effectivenessngitagging as a monitoring tool and to
describe dispersal.

Project Output: Presentation to Sea Eagle Project Team; contobutd paper for SEPT on

demographic monitoring options; contribution to @agor Natural England on scoping of
English reintroduction project. Two manuscripts \WTE natal dispersal and juvenile dispersal
accepted in peer-reviewed journals.

2008 Activities: Two papers accepted for publication:

Whitfield, D.P., Douse, A., Evans, R.J., GrantLdye, J., McLeod, D.R.A., Reid, R. & Wilson,
J.D. In press. Natal and breeding dispersal inirgroeluced population of White-tailed Eagles
Haliaeetus albicillaBird Study

Whitfield, D.P., Duffy, K., McLeod, D.R.A., EvanR.J., MacLennan, A.M., Reid, R., Sexton, D.,
Wilson, J.D. & Douse, A. In press. Juvenile disped White-tailed Eagles in western Scotland.
J. Raptor Res.
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White-tailed eagle population genetics
Project Location: Scotland

Principal Investigators: Ruth Tingay, Phil
Whitfield, Pat Whitfield

Collaborators: Sea Eagle Project Team, RSPB,
Scottish Raptor Study Groups, Wildlife DNA
Services, National Museums Scotland

Project Start Date: 2007
Project End Date: On-going

Project Funding: SNH, Natural Research Justin Grant collects a mouthswab from a sea eagle
nestling (Photo: Gareth Marshall)

Project Overview: The white-tailed eagleHaliaeetus albicilla became extinct in the UK in
the early 20th Century due largely to a prolongedqa of persecution. Since 1975, Scottish
Natural Heritage and the RSPB have been runningragoing reintroduction project to
restore this iconic species to its former hauntsings 139 nestlings donated from the
Norwegian population. A further 15 eagle nestlimgge released in eastern Scotland in 2007,
as part of a new five-year reintroduction projé&tthite-tailed eagles can take up to five years
to reach maturity so population growth is slow;2006 there were 36 breeding pairs of sea
eagles in Scotland, so although the populatiomagving, it is still small and vulnerable.

Natural Research started a study on behalf of #e EBagle Project Team to pilot a new
method of population monitoring using non-invasddeA sampling. The study aims to assess
the suitability of genetic identification from cdsi@athers and mouth swabs as a cost effective
method to monitor territorial occupancy and natepdrsal, compare the current genetic
diversity of the west coast sea eagle populatiotih wiat of the historical population, and
document the genotypes and gender of the Scotithceast sea eagle population. The results
will help inform future management of reintroduceh eagles in the UK.

2008 Activities: Analysis of 2007 west coast samples (668 moultathéss from 55 sites and
31 mouthswabs from 22 sites) and east coast sar(iideslood). 125 individuals sexed and
genotyped. Second-year field collections were ua#ten during 2008 from the west coast
population and these samples are currently beingessed in preparation for sending to the
lab. Mouthswab trials were undertaken during 2@68est the effect of swab type on DNA
guality and quantity. These results are currenging analysed.

15 blood samples were collected from the east @#¥8 cohort and were genotyped and
sexed. In addition, 1000 moulted feathers colleéteoh the west coast population between
1998 and 2006 were sourced and processed in regdmeanalysis.
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White-tailed eagle range use
Project Location: Scotland

Principal Investigators: Phil Whitfield, David
McLeod

Collaborators: SNH, Sea Eagle Project Team,
RSPB, Robin Reid, Justin Grant, Fiona
Harmer, Paul Haworth

Project Start Date: 2007

Project End Date: 2009
Adult white-tailed eagle on the west coast of St

Project Funding: SNH, Natural Research (Photo: Ewan Weston).

Project Overview: There is virtually nothing known about range useesident pairs of white-
tailed eagles in Scotland. However, such infornmaisovital both to assess potential development
effects and to describe any special protected arbash may be classified in the future for this
species which is listed on Annex 1 of the EC Bitiiective. The Scottish Government recently
noted the deficiency of white-tailed eagle ranges usformation while highlighting its
importance.

As resident, territorial WTE adults have not besgged for telemetry studies, direct observations
of movements are the only option to provide infatiora on range use. Anecdotal evidence
suggests that white-tailed eagles can make lorgsdis flights away from the immediate
environs of their nest sites, at least during tteeting season, and such flights are not amenable
to quantification by direct observations. Chardstgion of ‘core’ home range use, however,
should be possible via direct observation, indieiddentification being facilitated by many adult
birds having unique patagial wing tags or distvefplumage features.

Five pairs of white-tailed eagle on Skye and Mwl/é been observed for approx. 12 hours per
week for up to a year, recording locations and tenpghavioural categories from fixed vantage
points.

Project Output: Report to Scottish Natural Heritage; presentatioSea Eagle Project Team.

2008 Activities: Field observations completed; majority of datatdigd for analysis.
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White-tailed eagle health monitoring
Project Location: Scotland

Principal Investigators: Ruth Tingay, Phil
Whitfield

Collaborators: Simon Hollamby (Exotic
Animal & Wildlife Service at Edinburgh
University Vet School), Claire Smith (RSPB),
Sea Eagle Project Team

Project Start Date: 2007
Project End Date: 2011

Project Funding: Natural Research White-tailed eagle chick
(Photo: Ewan Weston).

Project Overview: Natural Research has teamed with colleagues iR8#B and Edinburgh
University to establish a pre-release health s@énggorotocol for the first five-year phase of the
East Scotland White-tailed Eagle ReintroductiongPaome. By establishing pre-release
condition and health, changes to these baselirze(dast-release) can be monitored and also used
to interpret later field data related to the susa#ghe reintroduction (i.e. fledgling dispersal,
behaviour and survival).The objectives of this gtack to:

Establish baseline health parameters on the ing@ith be released;
Establish baseline concentrations of toxicants ssclead and mercury;
Provide screening for potential pathogens that nwyexist in the release environment.

2008 Activities: Year twosample collection was undertaken from the 2008 kadfdNorwegian
chicks (15 individuals), including serum, blood s saliva, faecal bacterial cultures and
feathers. Analyses were completed and results awdie database. In addition, a post-mortem
protocol was established and distributed to pamnganisations so that relevant tissue samples
can be collected from carcasses for monitoring @sep. A proposal was submitted to the Sea
Eagle Project Team to conduct similar health meomtpfor chicks in the west coast population
and is currently pending review. A proposal wasnsitiied to colleagues in Norway and Sweden
to facilitate regional-wide white-tailed eagle mimmning protocols, so data can be shared and
compared for meaningful analyses. This proposalifeently pending review.
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Wind farm impact on curlew
Project Location: UK

Principal Investigators: Phil Whitfield,
Mike McGrady, Mike Madders

Collaborators: Mick Green (Ecology Matters)
Project Start Date: 2003
Project End Date: 2008

Project Funding: Natural Research Curlew chicks
(Photo: Ewan Weston).

Project Overview: The rapid expansion of the UK wind energy indudias led to a large
number of proposed windfarm developments in thangd, which has raised concerns about the
possible impacts on breeding waders. Many wadecispdénave shown declines in recent years
due to habitat loss and modification. It is possithlat windfarms will add to these declines by
disturbing birds from breeding and foraging habifed adequately assess the impacts of wind
energy, further information is required about tlesponse of upland waders to wind turbines.
Curlew was considered a suitable study speciesusedhey are sufficiently numerous to enable
adequate sample sizes for study. This project tigagss the extent to which windfarms affect
the breeding density and productivity of local ewrl populations and whether these effects
diminish as curlews habituate to the presence onélwirbines.

2008 Activities: Collation of data, preliminary analyses.
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Golden eagle nest camera
Project Location: Perthshire, Scotland

Principal Investigators: Ruth Tingay, Roger
Hayward, Wendy Mattingley, Keith Brockie
(Tayside Raptor Study Group), Dominic
Morrogh-Bernard, David Greer (Atholl Estates)

Collaborators: Bill Irvine, Tony Lightley
(Forestry Commission)

Project Start Date: 2007

Project End Date: On-going

Our project partners include representatives from
Project Funding: Cairngorm National Park Tayside Raptor Study Group and Atholl Estates
Authority’'s Community Investment (Photo: Ruth Tingay).
Programme, Natural Research, Atholl Estates.

Project Overview: Natural Research has partnered with Tayside R&itaty Group and Atholl
Estates to set up a video camera at a golden eaglesite. Located in Highland Perthshire,
Atholl Estates sit at the foot of the Cairngorntsetehing across 145,000 acres from Dunkeld in
the south to beyond Blair Atholl in the north. Tharto sensitive management by their staff,
Atholl Estates is home to several breeding rappecies, and estate staff have worked closely
over the years with members of Tayside Raptor St@dyup to ensure these birds remain
protected and secure.

Unfortunately, raptor persecution remains a problansome of the surrounding areas so the
location of the nests on the Atholl Estates hasetoain a secret. By setting up a remote video
camera at the eagle nest, live images can be cel@ya visitor centre in the village of Blair
Atholl to be viewed by the public without disturlgimr compromising the safety of the eagles.
The live pictures are shown on a TV monitor andduas part of the Atholl Estates Ranger
Service for local school groups and members ofpihiglic alike, to raise awareness of golden
eagle conservation issues and to help educate #imlite history of these special birds.

We will utilise the nest camera as a research dppity for assessing the diet of the eagles on
the estate. Recorded images from the camera widitdsed and later analysed to identify prey
items that the adult eagles bring to the nested te their eaglets.

2008 Activities: The nest camera was installed prior to the on-6&éte2008 breeding season.
Two eggs were laid and incubated to full term lailefl to hatch, probably due to severe weather.
Video footage was relayed to Blair Castle and théhoA Estate Ranger Station during
incubation.
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Peregrine falcon demography

Project Location: Scotland and
Northern England

Principal Investigators: Mike
McGrady, George Smith (Lothian &
Borders Raptor Study Group)

Collaborators: Scottish Raptor Study
Groups, Northern England Raptor Study
Group

Project Start Date: 2002
Display from PIT tag reader, showing identity

of breeding peregrine falcon

Project End Date: On-going (Photo: Mike McGrady).

Project Funding: Natural Research,
Scottish Raptor Study Groups

Project Overview: The peregrine falcor-alco peregrinuy population in Britain (approx 1500
occupied ranges) has largely recovered from dexliceused by organochlorine pollutants.
Despite this, in some areas the population is dieg)i Persecution and perhaps contamination
are seen as the main threats. Information on pgaeedemography and recruitment are generally
lacking and are two of the main gaps in understapdhis species in Britain. Since 2002, we
have collected data on peregrine demography andit®ent by trapping adults and nestlings
and fitting them with PIT tag (microchip) rings.yBhe end of the 2008 season we had captured
92 adults (some in as many as six consecutive yyesmard we and our cooperators had fitted PIT
rings to 678 nestlings. Nestlings ringed by udieam this study are now being recruited as
breeders.

Project Output:

Smith, G. 2008. Pit tags and peregrines — a stliggr@grine demography in South Scotland and
North East England. Talk to the Scottish Raptoad$tGroups, 23 Feb 2008, Perth.

2008 Activities: We undertook field work, mostly in Lothian andrBers and Dumfries and
Galloway. Provided PIT tags to and cooperated wilier peregrine field workers across
Scotland and in northern England.
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A conservation framework for the hen harrier
Project Location: Scotland & England
Principal Investigators: Phil Whitfield

Collaborators: Paul Haworth (Haworth
Conservation), Alan Fielding, David McLeod

Project Start Date: 2005
Project End Date: On-going

Project Funding: SNH, English Nature. In-

kind contributions from Haworth

Conservation, Natural Research, Alan Fielding  hen harrier chick (Photo: Brendan Dunlop).
and David McLeod.

Project Overview: The Scottish Raptor Monitoring Group proposed d@oryc out conservation
framework analyses for priority raptor species aotfand, including hen harri€ircus cyaneus

It was proposed to approach the framework analfggethe hen harrier in two stages, beginning
with an assessment of the potential of the availakeh harrier and environmental data to address
the objectives of the wider framework project; aouitial research undertook such a scoping
assessment. Work included collation of nationalveyrdata, a preliminary exploration of
mapping of suitable hen harrier habitat in Scotlaadcritique of a previous study which
attempted to predict potential numbers of hen &esrin the UK, and an assessment of the
potential for a fuller suite of analyses to sup@oconservation framework for the hen harrier.

Subsequent work has produced several models faligireg the potential distribution of hen
harriers in the British Isles and a collation oééding productivity measures.

Project Output: Presentation to Scottish Raptor Monitoring GrouRN&S).
2008 Activities: Draft report describing models predicting hen leardistribution, collating

regional measures of breeding productivity and rlimdepopulation trajectories submitted to
SRMG.
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Hen Harrier Population Genetics

Project Location: Scotland & Northern
Ireland

Principal Investigators: Ruth Tingay, Phil
Whitfield

Collaborators: Wildlife DNA Services,
Haworth Conservation, Scottish Raptor Study
Groups, Queens University Belfast

Project Start Date: 2006

Project End Date: 2009

Hen harrier nestling on the Uists
) ) . (Photo: Ewan Weston).
Project Funding: Haworth Conservation,

Natural Research, Wildlife DNA Services

Project Overview: Along with our project partners (Wildlife DNA Sepas, Haworth
Conservation, Scottish Raptor Study Groups and Qsdéniversity, Belfast), we are interested
in the population genetics of the hen harrléir¢us cyaneus The hen harrier has been heavily
persecuted in the UK since the 19th century, maihlg to perceived conflicts with game bird
shooting interests. The effect of this continuetseeution is that the UK hen harrier population
is kept artificially low and the opportunities fagcolonisation of its former breeding sites remain
severely limited. To study the conservation gesett this species, we are testing a suite of
microsatellite genetic markers that can be usedghttertake population monitoring. The testing
and identification of these markers is fundametatany future genetic research on this species.

2008 Activities: Hen harrieDNA samples (moulted feathers and mouthswabs) eatected by
our collaborators from sites across Scotland andhem Ireland and submitted to the lab.
Wildlife DNA Services tested auite of suitable microsatellite markers using ¢heamples.
These results are currently being written up fargeview publication.
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Red-throated and black-throated diver ecology
Project Location: Scotland

Principal Investigators: Digger
Jackson, Simon Hulka

Collaborators: University of Glasgow,
RSPB, Dave Okill (Shetland Ringing
Group)

Project Start Date: 2002

Project End Date: On-going
Red-throated diver (Photo: Simon Hulka).

Project Funding: Natural Research

Project Overview: Natural Research is conducting several studiekigoat red and black-
throated diver ecology in Scotland. Research imarily concerned with the study of behavioural
and breeding site characteristics, particularlyséhthat may make these species vulnerable to the
effects of human development and increased huntastycThese projects include:
- developing a long-term dataset of occupancy anddimg performance information for

approximately 100 pairs at study areas across lamrShetland.

developing techniques for determining timing ofdalimg using photographic measures of

chick size and nest temperature signatures.

modelling flight path behaviour to inform the loicet of wind turbines at proposed

windfarm sites

habitat selection studies to determine key habkatacteristics of breeding sites

habitat condition monitoring at proposed windfarevelopments, to identify potential

future breeding sites so that these can be comslderenvironmental impact assessments.

In addition, Natural Research is funding a PhD gtindestigating the determinants of breeding
performance in a population of red-throated diwersShetland

Current black-throated diver projects include ftigehaviour and habitat use studies.

Project Output: An internal progress report for year three of Sinttulka’s PhD study was
submitted to Glasgow University.

2008 Activities: A standardised monitoring protocol for recording@gancy and productivity
using information from site visits; egg floatatiamd nest-installed thermal data loggers were
trialled at Shetland study sites. PhD fieldwork @amtrated on increasing incubation behaviour
and breeding site selection datasets. Dave OUWikced feather samples from adults and chicks
as part of a study examining contaminant levelsr@eding birds.
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Using DNA to monitor goshawk persecution & demograby
Project Location: Scottish Borders

Principal Investigators: Ruth Tingay, Phil
Whitfield, Pat Whitfield

Collaborators: Scottish Raptor Study
Groups, Northumbria Ringing Group,
Forestry Commission, Wildlife DNA Services

Project Start Date: 2006

Malcolm Henderson collects a mouth swab from a
goshawk nestling in the Scottish Borders

Project End Date: 2009 (Photo: Ruth Tingay).

Project Funding: Natural Research

Project Overview: Persecution by humans is one of the main threatsigaseveral raptor
species in Europe. Persecution can take many fandsan be directed at all life history phases,
although killing of adults is the most problematiecause adult survival is the most influential
parameter affecting population growth.

The northern goshawkA€cipiter gentili3 is a medium-sized raptor that breeds in Holarctic
temperate and boreal forests. Historically, thecegsewas heavily persecuted in Europe; the
indigenous UK population was extirpated by the X38Re-colonisation occurred in the late

1960s through informal release or escapees froooriars. The current UK population is approx

400-450 pairs, although goshawks are still hegydysecuted and this is thought to be the main
constraint on population expansion in the UK.

Our study is examining the effect of persecution pmpulation turnover and recruitment by
comparing annual turnover rates between perseeutéshon-persecuted nest sites in the Scottish
Borders. With the support of SRSG, Northumbria RiggGroup and Forestry Commission
fieldworkers, we are collecting moulted adult feathand nestling mouth swabs from study sites
on a yearly-basis so we can identify individuallggpgks by their genetic profile. This will allow
us to calculate breeding survivorship over a pemddime and also to calculate immature
survivorship as ‘genetically tagged’ nestlings etibe breeding population as adults.

2008 Activities: Field collections continued for the third conseeatiear, including moulted
feather and mouthswab sampling. The 2008 samples haen processed and are currently
awaiting lab analysis. Mouthswab trials were uraleh during 2008 to test the effect of swab
type on DNA quality and quantity. These results @raently being analysed. Since the project
began in 2006, a total of 561 feathers and 235 hswdbs have been collected from 76 unique
sites, many of which have been sampled during geahof the study.
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Scottish red kite population genetics
Project Location: Scotland

Principal Investigators: Duncan
Cameron, Duncan Orr-Ewing
(RSPB), Ruth Tingay, Phil Whitfield

Collaborators: RSPB kite
fieldworkers

Project Start Date: 2007

Red kites are still heavily persecuted in someargof Scotland

Project End Date: On-going (Photo: Tony Cross).

Project Funding: RSPB, Natural
Research

Project Overview: The red kite(Milvus milvug was formerly one of the most widespread and
common raptors in the UK, found in a wide diversifyhabitats, including urban areas. Intensive
human persecution resulted in the extinction ofgpecies in England and Scotland by the late
1800s, with only a few pairs managing to surviva iremote area of central Wales.

Following the RSPB’s successful re-introductiorvémious UK locations of red kites from Spain,
Sweden and Germany from 1989 onwards, a slowlyeasing population has become
established in Scotland, although persecution &atures as a limiting factor to population
expansion in certain areas.

Natural Research has partnered with red kite exdentn RSPB Scotland to help design and
establish a national DNA database that may becoseéulin future years as more funding
becomes available to develop microsatellite gematickers for this genus. Using non-invasively
collected DNA samples as a tool for effective pagioh monitoring is becoming more prevalent,
particularly for Scottish raptor populations the¢ aubject to on-going persecution pressure. The
long-term, standardised collection of DNA samplas prove invaluable for facilitating future
studies on the effects of persecution on populatygramics.

2008 Activities: An MOU was signed between the RSPB and Natural &®elseregarding the
collection and storage of DNA samples and futuralyais. Protocols and data sheets devised,
national sampling effort throughout Scotland begigrin 2009 season.
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Capercaillie disturbance study

Project Location: Pinewoods in Deeside
and Speyside

Principal Investigators: Fiona Leckie,
Amanda Biggins, Robert Moss

Collaborators: RSPB, Forestry
Commission Scotland

Project Start Date: 2008

Project End Date: 2010
Project Funding: Natural Research, Capercaillie lekking (Photo: Chris Knight).
Private funding

Project Overview: Woodlands are used increasingly by people for egime. It is thought that
disturbance by people, especially those walkingsdogduces the space available to capercaillie,
but the evidence is mostly anecdotal. It is clbat tesearch is needed to understand just what
activities disturb capercaillie sufficiently to aéit their distribution and population dynamics, and
what activities they can tolerate without beingutised.

Robert Moss instigated research at a wood in Sgeysi2006, with the aim of seeing whether
the distribution of capercaillie droppings couldused to measure capercaillie distribution in
relation to putative sources of disturbance sudneags and forest entrances. His draft report
showed that this simple approach can provide usefioimation, such as how far the disturbance
associated with a track extends and the role afeetireas like bogs. Therefore, this study has
been extended to include several woods in DeesideSpeyside.

There are two reasons for repeating similar studi@snumber of different woods. First, a
number of case-histories will make it possibletodoice generalisations that will be broadly
applicable. Second, the results from each woodldhmiuseful in informing localised
management decisions.

2008 Activities: Preliminary analysis was undertaken on data frorBpayside study area.
Preparations were made for fieldwork to begin irye2009.
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Steller’s sea eagle juvenile dispersal

Project Location: Magadan, Russia

Principal Investigators: Mike
McGrady

Collaborators: Eugene Potapov, Irina
Ultekhina (Magdan Zapovednik),
David Rimlinger (San Diego Zo0)
Project Start Date: 2006

Project End Date: On-going
D. Rimlinger (San Diego Zoo) and E. Potapov

Project Funding: San Diego Zoo, with Steller's sea eagle chicks
Magadan State Reserve, Natural (Photo: Mike McGrady).
Research

Project Overview: San Diego Zoo (SDZ) is interested in promotingsesmation and research in
the wild. In collaboration, we aim to fit 10+ juMén Steller's sea eaglesiéliaeetus pelagicys
over a period of two years with long-lived satellfadio transmitters, and continue our surveys
and monitoring of Steller's sea eagles on theiretiieg grounds. This work will provide
information on the pre-breeding behaviour and epplof a long-lived raptor. We aim to use
information on eagle movement to help SDZ in tleglucation and outreach efforts. This work
extends efforts by Natural Research biologists Wwaee been working on this species since the
late 1980s. To a certain extent, this initial gffsra pilot for a continuing partnership with SDZ.

2008 Activities: Tracked eagles fitted with tags in 2007. This ssfed that a large proportion
of juveniles might be dying, and that humans (diggersecution) might be a major cause of
mortality. Fitted five juvenile sea eagles withedlite transmitters and tracked them on their
migration journeys. Surveys and monitored nesth@éMagdan Zapovednik and the surrounding
area. Information from us was used to produce lastifor National Wildlife Magazine and
ZoonooZ, the magazine of the San Diego Zoologicai&y.
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Behavioural ecology and conservation of the pallidnd Montagu’s harrier

Project Location: Kazakhstan

Principal Investigators: Julien Terraube, Francois
Mougeot, Bea Arroyo (Instituto de Investigacion en
Recursos Cinegéticas, Spain), Mike Madders

Collaborators: Evgeny Bragin, Todd Katzner, Mike
McGrady, Ruth Tingay, Wildlife DNA Services

Project Start Date: 2006
Project End Date: 2009

Project Funding: Natural Research Male pallid harrier with satellite transmitter
(Photo: Francois Mougeot).

Project Overview Natural Research is funding a PhD study on twopatnic harrier species in
Kazakhstan: the pallid harrie€ifcus macrourusand the Montagu’s harrieC{rcus pygarguk
Kazakhstan is the core breeding range of the pabugied and globally ‘threatened’ pallid
harrier, and this project will help us to understdhe link between diet specialisation, foraging
efficiency and breeding strategies, local densigpahdence and breeding success. The pallid
harrier’s breeding habitat has deteriorated dueitte scale transformation of steppe grasslands
to agriculture but the reasons of the populatioeiide noted these last decades remain unknown.
Our research will help to understand the influentéand-use on the species’ distribution and
breeding success, and can also benefit steppevbisity at a larger scale. In contrast to the
pallid harrier, the ecology of the Montagu’s hari relatively well-studied. However, most of
the studies have focused on the western Europepnlgimns that breed in agricultural areas.
From a conservation perspective, the study of Apgpulations breeding in natural habitats may
improve our understanding of Montagu’s harrier gapan ecology in agricultural areas at a
larger scale. More generally this project, throegmparative studies, will help us to understand
the factors allowing the coexistence of two ecatatly similar predatory species.

Project Output: One article in press, two awaiting acceptance.

Terraube, J., Arroyo, B.E., Mougeot, F., Madders, Matson, J. & Bragin, E.A. In press.
Breeding biology of the pallid harrieCircus macrourusin north-central Kazakhstan:
implications for the conservation of a Near-Threatespecieryx.

2008 Activities: 31 pallid harrier nests were located, represerdimgncrease from only 5 nests
in 2007 (a year of low vole populations). Thirguf Montagu’s harrier nests were also found,
but many were subsequently predated. A total ofpaBid and 5 Montagu’'s harriers were
captured to collect measurements and take bloodeatber samples. Eight pallid harriers were
also fitted with small satellite transmitters aratked on their migration.
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Wintering shorebird survey at Barr al Hikman
Project Location: Oman
Principal Investigators: Andrew Thorpe

Collaborators: Raymond de Klaasen, Jim
de Fouw, Mick Green (West Asian
Shorebird Survey, UK)

Project Start Date: 2005
Project End Date: On-going

Project Funding: Natural Research, The Close-up of a Greater Sand Plover
Working Group on International (Photo: Andrew Thorpe).
Waderbird and Wetland Research

(WIWO), Ecology UK

Project Overview: Barr al Hikman, a large intertidal wetland areathie Sultanate of Oman,
attracts, in winter, up to half a million waterlsrdpredominantly gulls, terns and shorebirds.
Most of these birds originate in northern breedingunds, ranging from Scandinavia to eastern
Siberia. Despite Barr al Hikman being designatedratmportant Bird Area (IBA)very little is
known about the ecology of birds wintering therartkermore, a comprehensive survey of the
number of wintering birds is required.

Numbers counted during a brief survey in 2007 vwem@parable to earlier surveys, and suggest
that at least 250,000 waterbirds are present inatlea in mid-winter. Prey densities were
comparable to densities recorded at other sitahenMiddle East. A few hundred birds were
ringed and some blood samples taken. Biometrickeateld suggest that certain species (for
example, dunlin) seem to have an eastern Russigin.or

2008 Activities: In January 2008 an international team of ecologisised Barr al Hikman and
surveyed the number of wintering birds, food deesiand attempted to establish origins of the
birds. At least 309,700 shorebirds were counteds Tépresents at least one percent of the
flyway population for 16 species.

Invertebrate samples were collected to compare fmtities to those analysed form 2007. In
total 1035 birds of 41 species were caught ancedngwo birds ringed at the site in 2007 were
recaptured; a crab plover and a greater sandplover.
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Evaluation of pallid harrier status from various communal roosts in India

Project Location: India

Principal Investigators: Ashok Verma
(Wildlife Institute of India), Thomas
Cornulier

Collaborators: Mike Madders, Bea
Arroyo (Institute de Recursos
Cinegeticas, Spain), Chethi Krishna

Project Start Date: 2004

Project End Date: 2013 Pallid harrier (Photo: Mike McGrady).

Project Funding: Natural Research

Project Overview: Harriers roost communally in their wintering grosndhere they assemble
every day in the evening after travelling long amstes from feeding, if undisturbed. Roosts can
be an important source of collecting informationtb@ population status of Pallid harri€scus
macrourus because consistent and repeatable roost countsfawdijyate the monitoring of
population trends. The broad objective of this gtiglto collect baseline information on the
status of the Pallid harrier from communal roostirds in India. Specific objectives include
determining species composition at roosts, estisnateoost populations, assessment of age and
sex class, documenting roost habitat, determiniimgewdiet composition and identifying major
threats to roosting harriers.

2008 Activities: Roost composition and species abundance was medhitat Velavadar
National Park, Gujarat. Ashok and his collaborateese trained to monitor foraging behaviour
and foraging success of pallid harriers aroundtsoasd to capture them for taking samples and
fitting with transmitters. A capture technique waerfected, resulting in one immature male
being caught, fitted with a lightweight satellitearismitter and tracked. Collaborated with
ATREE (Ashoka Trust for Research in Ecology and Brevironment) on GIS and remote-
sensing analysis. Analysis of the data collected warried out by student Chethi Krishna, who
will hopefully take over the project from Ashok aoointinue with it as a PhD topic.
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Conservation genetics of the critically endangereMadagascar fish eagle
Project Location: Madagascar
Principal Investigators: Ruth Tingay

Collaborators: Jeff Johnson (University of
North Texas, USA), Mel Culver (University
of Arizona, USA), Rick Watson (The
Peregrine Fund, USA), Frank Hailer
(University of Uppsala, Sweden)

Project Start Date: 2006
Project End Date: 2009

Project Funding: The Peregrine Fund _ _ _ _
(USA), Natural Research. The Madagascar fish eagle is considered to be ¢ty

Endangered (Photo: Ruth Tingay).

Project Overview: The island endemic Madagascar fish eadtialigaeetus vociferoidgsis
currently listed by IUCN as ‘critically endangeredith a known population of 222 individuals
scattered along the island’s western seaboard.spkeies’ conservation status was assigned
based on an assumption of a recent and continubpglation decline. Our current research
builds on our earlier studies on this species aattsto address issues at two temporal and three
spatial scales. We are using molecular geneticntgals to investigate whether the population
has suffered an historical decline, assess gemeldEiween two apparent sub-populations, and
assess paternity and relatedness amongst coopdydireeding groups.

Project Output: Three peer-reviewed publications:

Johnson, J., Tingay, R.E., Culver, M., Hailer, Harke, M.L. and Mindell, D. 2009. Long-term
survival despite low genetic diversity in the adily endangered Madagascar fish-eagle.
Molecular Ecologyl8 (1): 54-63.

Tingay, R.E., Culver, M. & Watson, R.T. 2007. Usimplecular sexing to assess field-based
sexing techniques in the Madagascar fish eagkideetus vociferoidgs Journal of Raptor
Researchtl, 45-49.

Tingay, R.E., Dawson, D.A., Pandhal, J., Clarkel.MDavid, V.A., Hailer, F. & Culver, M.
2007. Isolation of twenty-two nettaliaeetusmicrosatellite loci and their characterisatiorthie
critically endangered Madagascar fish eaglali@geetus vociferoidgsand three othddaliaeetus
eagle speciedlolecular Ecology Noteg, 711-715.

Activities 2008: Data analyses and preparation of a fourth manuscrip
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Sandgrouse in Oman
Project Location: Jaaluni, Oman

Principal Investigators: Salah al
Mahdoury, Mike McGrady

Collaborators: Adviser on
Conservation and the Environment,
Diwan of the Royal Court

Project Start Date: 2006
Project End Date: On-going

PereCt Funding: .Natural Research, Sandgrouse arriving at the water pools
Office of the Adviser for the (Photo: Mike McGrady).
Conservation of the Environment,

Diwan of the Royal Court, Petroleum

Development Oman, LLC

Project Overview: Little is known about sandgrouse despite the grbaping a broad
geographical range. Their most well known featisrehat they arrive at water at regular
intervals, sometimes in large numbers, to drinkthie Arabian Oryx Sanctuary at Jaaluni in the
central Oman desert, hundreds of sandgrouse anecsemost days drinking at the water pools
provided for other wildlife. Coupled with Naturd&esearch’s existing links with Omani
biologists, this makes it an ideal place to leaorerabout the behaviour and ecology of the four
sandgrouse species occurring in the area.

Preliminary work started in 2006 has encouragetbexpand the work. In 2008 it was agreed
that the project would be taken over by one ofdduectuary biologists, Mr. S. Al-Mahdhoury, as
a topic for a PhD.

Project Output:
Al-Mahdhoury, S. 2008. Sandgrouse ecology in thabfan Oryx Sanctuary, Sultanate of Oman.
Phoenix24: 20-21.

2008 Activities: More sandgrouse were fitted with microchip ringdonitoring of numbers and
composition of flocks at Jaaluni, and their arrigald departure times was continued. Mr. Al
Mahdhoury applied to do a PhD at Cardiff University
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Vulture ecology and migration

Project Location: Caucasus

Principal Investigators: Mike
McGrady

Collaborators: Georgian Center for
the Conservation of Wildlife, Armenian
Society for the Protection of Birds,
Azerbaijan Ornithological Society,
RSPB, Hawk Mountain Sanctuary
(USA)

Project Start Date: 1997

PrOJeCt End Date: On-gomg Black and Griffon vultures

. . . (Photo: Mike McGrady).
Project Funding: Hawk Mountain

Sanctuary, Milwaukee Zoo, Riverbanks
Z00.

Project Overview: This is a broad study of vultures in the Caucasusicludes studies of
ranging and ecology. In recent years interest le@s lyenerated by the declineGypsvultures
in southern Asia.

Project Output

Poulakakis, N, Antoniou, A., Mantziou, G., Parmadeh., Skartsi, T., Vasilakis, D., Elorriagam
J., De La Puente, J., Gavashelishvili, A., Ghasapj, Katzner, T., Mcgrady, M., Batbayar,
N., Fuller, M. and Natsagdorj, T. 2008. Popuwlatstructure, diversity, and phylogeography in
the near-threatened Eurasian black vultdegypius monachy§alconiformes; Accipitridae) in
Europe: Insights from microsatellite and mitochoaldDNA variation. Biological Journal of the
Linnean Society 95(4): 859-872

2008 Activities: NR teamed with Hawk Mountain Sanctuary (USA) to eolong-term satellite
tracking costs of cinereous vultures. Three ciogsevultures were tracked via satellite in 20
Iranian colleagues recovered a downed satellitestnétter and have sent that back to us for
refurbishment.
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The status of the sooty falconKalco concolo) in Oman
Project Location: Oman
Principal Investigators: Mike McGrady

Collaborators: Malcolm Nicoll (University of
Reading), Faisal Lamki (Petroleum
Development Oman), Andrew Spalton (Office
of the Adviser for Conservation of the
Environment, Diwan of Royal Court), Ali al
Kyumi (Ministry for Environment and

Climate Affairs), Environment Society of
Oman

Project Start Date: 2006

. . Malcolm Nicoll with adult sooty falcon
Project End Date on-going (Photo: Mike McGrady)

Project Funding: Petroleum Development
Oman, Natural Research, University of
Reading, Diwan of Royal Court

Project Overview: The sooty falcon breeds in North Africa and thieldfe East and winters in
East Africa and Madagascar. Its current consemastatus is ‘Least Concern’; however
information on its status and distribution is liedt and variable. Oman is thought to hold
approximately 10% of the global breeding population the last survey there was conducted in
1978. We are repeating the 1978 survey and expanaink on sooty falcon ecology.

Project Output:
Nicoll, M., McGrady, M. and Williams N. 2008. Miarchipping of sooty falcons on islands off
northern OmanFalco 32:20-21.

McGrady, M.J., Nicoll, M.A.C., Williams, N. 2008 study of the status and distribution of
breeding sooty falcong-&lco concolo)y on the northern islands of Oman — 2007 and 2008.
Unpublished Report. http://www.natural-researchroeg/s/sooty.htm

McGrady, M.J., Nicoll, M.A.C. and Williams, N. 280A pilot study of sooty falcons on the
islands of northern Oman. Phoenix 24: 7-8.

Article submitted for Phoenix (Arabian Breeding @#tlas newsletter)

2008 Activities: Surveys were repeated; we ringed 15 breeding adnis 81 nestlings, and

collected blood samples. We initiated contaminami DNA studies with researchers from
Sultan Qaboos University and provided training écent graduates. We submitted a joint
proposal to the Ford Foundation with the Environtr&wociety of Oman for continued work.
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Grey-headed fishing eagle conservation and ecology
Project Location: Cambodia
Principal Investigators: Ruth Tingay

Collaborators: Malcolm Nicoll (University of Reading,
UK), Sun Visal (Wildlife Conservation Society, Caatia),
Ministry of Environment (Cambodia), Hawk Mountain
Sanctuary (USA)

Project Start Date: 2005
Project End Date: On-going

Project Funding: Natural Research, National Birds of Prey
Trust (UK), Wildlife Conservation Society (Camboyia
Hawk Mountain Sanctuary (USA), International Osprey Sun Visal has been trained to

Foundation (USA), The Peregrine Fund (USA). undertake fish eagle monitoring
(Photo: Ruth Tingay)

Project Overview: The poorly-studied grey-headed fishing eadgphtbyophaga ichthyaetuss

in apparent population decline throughout its Ihdalayan range, with a global conservation
status of ‘Near Threatened’. We have discoverela-tiensity breeding population in a flooded
swamp forest in northern Cambodia, probably thetrs@gificant population in SE Asia. Our
research includes studies on the biology and egoidghis species and we are training local
wildlife rangers to undertake long-term fishing kamonitoring at key sites to assess trends in
abundance and productivity, thus using the fisheagle as a biodiversity indicator in this
threatened habitat.

Project Output: One peer-reviewed publication and a second one itigioim

Tingay, R.E., Nicoll, M.A.C., Whitfield, D.P., SuN,. and McLeod, D.R.A. Submitted. Nesting
ecology of the Grey-headed fish eadtehthyophaga ichthyaetust Tonle Sap Lake, Cambodia.

Tingay, R.E., Nicoll, M.A.C. and Sun, V. 2006. Dibution and status of the grey-headed
fishing eagle Ichthyophaga ichthyaetysn the Prek Toal Core Area of Tonle Sap Lake,
CambodiaJournal of Raptor ResearatD: 277-283.

2008 Activities: Visal was funded to attend the Asian Raptor Rese&r€onservation Network
conference in Vietnam. Field surveys were conduete®rek Toal for the fourth consecutive
year. A planned training workshop was cancelled @upolitical instability, and will now be
delivered in 2009.
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Southern Cross peregrine project
Project Location: South America

Principal Investigators: Mike McGrady,
Bud Anderson

Collaborators: Falcon Research Group
(USA), Hawk Mountain Sanctuary (USA)

Project Start Date: 2006
Project End Date: on-going

Project Funding: Falcon Research
Group, Hawk Mountain Sanctuary,

Natural Research, Dogwood Fund. “Sparrowking”, a male peregrine that winters in Ghiand
summers in northern Canada (Photo: FRG).

Project Overview: The Falcon Research Group was interested in finaint more about
tundrius peregrines wintering in the far south of South Anee (e.g. Chile). Natural Research
was interested in finding out more about the moweamef adult male migratory peregrines
because very little is known about the ecology afeperegrines anywhere in the world. Where
tundriusperegrines have been seen on wintering groundse thightings were almost entirely of
females. NR facilitated the funding of transmutéor two male peregrines by the Dogwood
Fund

Project Output: There is a regularly updated website for the Falddessearch Group
http://www.frg.org./SC_PEFA.htm

2008 Activities: The Falcon Research Group fitted transmitters tor fmore southern cross
peregrines. Along with birds trapped in previowsang that were still transmitting, the FRG
tracked a total of 9 southern cross peregrine®082
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Monitor raptor migration on Sangihe, North Sulawesi Indonesia

Project Location: Sangihe, North
Sulawesi, Indonesia

Principal Investigators: Francesco
Germi

Collaborators: Natural Research,
Hawk Mountain Sanctuary (USA)

Project Start Date: 2006
Project End Date: On-going

Project Funding: Natural Research A flock of migrating Chinese sparrowhawks
Hawk Mountain Sanctuary, personal (Photo: Francesco Germi).
funding

Project Overview: Migration of raptors in the East Asian Continergatl Oceanic Flyways has
been little studied. These flyways are huge armetat across more than 80 degrees of latitude
from northeast Siberia to eastern Indonesia and Sewnmea. With hundreds of thousands of
raptors migrating along this route, the lattethis torld’s major oceanic raptor migration system,
and it remains one of the least understood in thdw

On the remote island of Sangihe, located along anchf “stepping-stone” islands between
Mindanao (Philippines) and Sulawesi (Indonesia), ave helping to support a pilot study
investigating this little known route. We suspectetb be a major concentration and passage
point to the presumed wintering areas of Wallacea.

Our team made two full season counts, over fourthmof field effort. In autumn only we
recorded more than 230,000 migratory raptors of fillowing species: ospreyandion
haliaetus grey-faced buzzardutastur indicus Chinese sparrowhawldccipiter soloensis
Japanese sparrowhawk gularis harriersCircus sp., and peregrine falcdralco peregrinus
calidus Chinese sparrowhawk accounted for 98% of thétlig/e estimate that at least 400,000
raptors stream into Wallacea each autumn from th@i@ental and Oceanic Flyways combined.

2008 Project Output

Germi, F., Waluyo, D., Pangimangen, W., Salim, AWsayan, S. 2008. Gateways to Wallacea:
2004-2007 raptor migration studies in Bali and Siaadndonesia. Poster af' A\sian Raptor
Symposium, 3-6 April 2008. Vietnam.

2008 Activities: Sought publication of a manuscript.
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Human disturbance of breeding wood sandpipers
Project Location: Norway
Principal Investigators: Phil Whitfield
Collaborators: Rab Rae
Project Start Date: 2007
Project End Date: 2008

Project Funding: Phil Whitfield, Rab Rae,
Norwegian Institute for Nature Research

(NINA) Wood sandpiper adult (Photo: Phil Whitfield).

Project Overview: Separation of animals and humans using protectifiedbzones and set-back
distances (or minimum approaching distance: MADg @opular tool for conservation managers
and policy-makers. Typically, MAD is based on hownaals respond to an approaching human,
using measures of flight initiation distance (FI@) less frequently, alert distance (AD). AD is
considered a better basis for MAD than FID becatuseore conservatively allows animals to
adapt their response to an approaching human. Tikeseshortage of empirical measures of
disturbance distances in many species, howevemldgm which is acute for AD because it is
frequently difficult or impossible to measure inaptice, especially in breeding birds.
Conservation managers often face a dilemma whelyiagprotective buffer zones for breeding
birds: the parameter which provides the best ptwebasis can not be measured directly.

This study presents measures of disturbance diesaimcbreeding wood sandpipers, a species
requiring special conservation measures in the f@an Union. Alarm calling distance (ACD)
did not appear to provide a useful surrogate for Bdaause sandpipers probably alarm called
after they had first detected a human. Publishediptions of AD using body mass also failed to
provide realistic estimates of disturbance distanddne ‘fixed-slope rule’, which predicts that
AD is about double FID, was not supported by relathips between ACD and FID, but was
supported by a relationship between estimated ADFRID, suggesting that it may have a more
general utility in predicting AD when only FID isxkwn. Using a 90 percentile of estimated AD,
a MAD of 160 m is suggested for breeding wood sgretp, although because birds perched on
bushes or trees responded to disturbance at gmiatances than birds on the ground, set-back
distances should probably be varied accordingeadtight of available perches.

Project Output: Draft manuscript for publication in peer-reviewedrnal.

2008 Activities: Draft manuscript submitted for publication.
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Black harrier dispersal and habitat use

Project Location: South Africa

Principal Investigators: Rob Simmons
(Percy FitzPatrick Institute of African
Ornithology), Ruth Tingay, Mike
McGrady

Collaborators: Natural Research, Hawk
Mountain Sanctuary (USA)

Project Start Date: 2007
Project End Date: On-going

Project Funding: The Dogwood Fund Male black harrier with satellite transmitter
(USA) (Photo: Mark Anderson).

Project Overview: Natural Research has teamed up with the Percy a&iizR Institute (South
Africa) and Hawk Mountain Sanctuary (USA) to rupibot study on black harrier dispersal and
habitat use.

The black harrieiCircus maurusis a globally ‘Vulnerable’'species with an estimated world
population of between 1000 — 2000 birds. This sohswnomadic species is endemic to
southern Africa with a core breeding populationtle coastal and montane regions of the
Western Cape Province of South Africa. Its breedegirements have been intimately studied
over the last 7 years, with 90 nesting sites aner @00 breeding attempts monitored by the
Western Cape Raptor Research Programme at theaFitzPInstitute, University of Cape Town.

However, one of the biggest unknowns about thigispds the dispersal and habitat use of the
harriers outside the breeding areas. Three maiedbrg regions have been identified in South
Africa and we will be attaching satellite transmit to harriers from each region to determine
the over-wintering locations of each ‘sub-populati@s well as tracking the birds’ return
migration routes to their breeding grounds. Prewistudies on colour-marked black harriers
have demonstrated that this species is unusual gshoaptors in that they do not usually return
to breed in the same area year after year, which onamay not be related to cyclical prey
populations.

2008 Activities: Two satellite transmitters were fitted during 20@8)e to a male and the other
to a female. Tracking has so far revealed somepew®d night time foraging and long distance
movements.
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Satellite Tracking Workshop

Project Location: Scotland

Principal Investigators: Mike McGrady
Collaborators: Eugene Potapov, RSPB.
Project Start Date: 2008

Project End Date: 2008

Project Funding: Natural Research Projects Recovering a satellite transmitter

(Photo: Justin Grant).

Project Overview: Satellite tracking of birds is becoming an everren@ommon tool for
ecologists and conservationists. Natural Resdaashused satellite tracking to study movements
and mortality in a wide range of species, and so dxpertise in this field. We conducted this
workshop to build capability in other organizatiotts radiotrack via satellite, and to educate
potential cooperators about satellite trackinghsa joint projects could be more efficiently run.

Project Output: A user friendly guide to satellite tracking that vpeovided to workshop
participants.

2008 Activities: Workshop took place 26-27 November at Forest Lo@gmperated with RSPB
on their tracking of white-tailed eagles on Mulldhsed RSPB employees on a programme of
theirs to track red kites.
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OUTREACH AND DEVELOPMENT
In addition to managing the aforementioned reseprofects, Natural Research staff have been
engaged in a series of activities and outreaclhéldpment throughout 2008.

Web site
The Natural Research web site was launched in a6@6continued to be updated. We are in the
process of updating the format of the web siteraad#ling it a fundraising tool.

Raptor Research Foundation (RRF)

We continued our long-standing association with RREO08. Ruth Tingay continued serving as

an International Director and as Chair of the Bara€ommittee, and was voted President-Elect
in 2008, due to take office in 2009. Phil Whitfietentinued as a member of the Eurasian
Committee. Natural Research has provided supportthe upcoming Raptor Research

Foundation Annual Conference that will be held antRshire in 2009.

Eurasian Raptor Monitoring Scheme

Phil Whitfield and Ruth Tingay (in collaboration twiothers on the RRF Eurasian Committee)
made a substantial contribution to the design p&ma-European proposal in 2008, the Eurasian
Raptor Monitoring Scheme. This initiative is degdrto establish networks to form the basis for
a raptor monitoring programme across Europe.

Raptor Research Foundation 2009 Annual Conference

Natural Research staff have initiated and are esganthe Raptor Research Foundation Annual
Conference in Scotland 2009. RRF Annual Confereriage been traditionally held in the
Americas, but this will be the first time in thedralation’s history that the event has taken place
on this side of the pond. Natural Research stafehaamed with colleagues from the Scottish
Raptor Study Groups, and others, to help suppast ¢bnference, which will take place in
Pitlochry, Perthshire from September 29 — Octob20@9. 300 delegates from 35 countries will
be attending, providing an opportunity for us targhour research ideas and experiences with
international colleagues and to showcase the woérth® Scottish Raptor Study Groups to a
global audience.

Eagle Conservation Alliance

Mike McGrady is collaborating with members of thagie Conservation Alliance on a number
of priority issues for the Alliance. A review dfd serpent and booted eagle groups is soon to be
submitted to a peer reviewed journal. This coltabion has led to financial support for ongoing
NR projects on grey-headed fish eagles and Stells€a eagles. Collaborative studies of
properties of eagle saliva and raptor beak growgloa-going.

Edinburgh University Link

Phil Whitfield continues his appointment as an Hanp Fellow at the University of Edinburgh
and is developing a formal link between Natural d&2esh and the School of Geosciences. We
anticipate scope for mutually beneficial researolaboration across the respective areas of
expertise of the two groups.
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European Science Foundation
Ruth Tingay was appointed as a member of the ReBeard for the European Science
Foundation in 2008.

NRP staff sabbaticals
Natural Research has provided sabbatical oppoiesrior two NRP staff members in 2008: Bob
Stakim (Kazakhstan) and Andrew Thorpe (Oman). Wieigate further opportunities in 2009.

Conference attendance
Our research results have been presented at tbhevifod conferences in 2008:

Raptor Research Foundation Annual Conference, MantdSA, November 2008 (Ruth
Tingay)

DONORS and COLLABORATORS

We have been supported by and have had the plealswarking with the following individuals
and groups during 2008: Alan Fielding, Arabian Orxoject, Armenian Society for the
Protection of Birds, Ashok Trust for Research irolegy and the Environment, Atholl Estates,
Azerbaijan Ornithological Society, Beinn an Tuircin®farm Steering Group, Cairngorm
National Park Authority, Centre for Ecology & Hydmgy, Cheti Krishna, Countryside Council
for Wales, Darwin Initiative, Dave OKkill (Shetlan®Ringing Group), David MclLeod
(GlSolutions), The Dogwood Fund, Eagle Conservatidilance, Ecology UK, Environment
Society of Oman, Estacion Biologica de Donana (GSEDgene Potapov, Faisal Lamki, Falcoln
Research Group, Forestry Commission, Francesco iG&wmorgian Centre for Conservation of
Wildlife, Hawk Mountain Sanctuary, Haworth Consdien, Helen and Geoffrey de Freitas
Charitable Trust, Instituto de Investigacién Reosrsn Cinegéticas, Spain, International Osprey
Foundation, Irish Golden Eagle Reintroduction Repjdustin Grant Conservation Management,
Limited Liability Company, Loch Lomond National RarLush Foundation (UK), Magadan
Zapovednik, Milwaukee Zoo, Ministry of Environmem@ambodia, Mick Green (Ecology
Matters), Mick Marquiss, Ministry for Environmenna Climate Affairs, National Birds of Prey
Trust, Natural England, Natural Research Projedtsth Kazakhstan Field Station, Northern
England Raptor Forum, Northumbria Ringing GroupyWeygian Institute for Nature Research,
Office of the Advisor on Conservation, Diwan of tReyal Court, Oman, Percy FitzPatrick
Institute of African Ornithology, The Peregrine EyrPetroleum Development Oman, Rab Rae,
Robin Reid, Robert Moss, RSPB, San Diego Zoo, Bto&gricultural Science Agency, Scottish
Natural Heritage, Scottish Power, Scottish Rapttudy$ Groups, Scottish Sea Eagle Project
Team, Simon Hollamby — Exotic Animal and wildlifergice at Edinburgh University Vet
school, Thomas Cornulier, Todd Katzner, Universidi@adCastilla — La Mancha, University of
Aberdeen, University of Andalusia, University ofi2Zona, University of Central Lancashire,
University of Edinburgh, University of Glasgow, Wersity of Heidelberg, University of
Liverpool, University of Michigan, University of Reling, University of North Texas, University
of Uppsala, Wildlife Conservation Society, Wildlif@NA Services, Wildlife Institute of India,
The Working Group on International Waderbird andtMfel Research.
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Cresswell, W & Whitfield, DP 2008. How starvatioisk in redshankdringa totanusresults in
predation mortality from sparrowhawRgcipiter nisuslbis 150 (Suppl. 1), 209-218.
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& Katzner, T.E. (Eds.)The Eagle Watcher€ornell University Press, New York.

McGrady, M.J., Nicoll, M.A.C. In press. Sooty faftsurvey in Oman 200&hoenix25: 4.

McGrady, M.J., Nicoll, M.A.C., Williams, N. 2008 study of the status and distribution of
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Unpublished Report. http://www.natural-researchiregs/sooty.htm

McGrady, M.J., Nicoll, M.A.C. and Williams, N. 280A pilot study of sooty falcons on the islands
of northern OmanPhoenix24: 7-8.

Poulakakis, N, Antoniou, A., Mantziou, G., ParmakeA., Skartsi, T., Vasilakis, D., Elorriagam J.,
De La Puente, J., Gavashelishvili, A., Ghasabyan Kdtzner, T., McGrady, M., Batbayar,
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northern OmarFalco 32: 20-21.

Johnson, J., Tingay, R.E., Culver, M., Hailer,Barke, M.L. and Mindell, D. In press. Long-
term survival despite low genetic diversity in tiréically endangered Madagascar fish-
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Parrott, D., Henderson, |., Deppe, C. & WhitfieRl, 2008. Scottish racing pigeons killed by
Peregrine Falcon&alco peregrinus estimation of numbers from ring recoveries and
Peregrine daily food intak&ird Study 55, 32-42.

Rae, S., Jones, M.G.W., Stewart, F. & Tingay, REress. Counts of spring passage Golden
Plover Pluvialis apricarig in north Lewis, ScotlandRinging & Migration.
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Tingay, R.E. and Katzner, T.E. (Eds.) In prdds Eagle Watcher€ornell University Press,
New York.

Tingay, R.E., Sureda, N. and Gilbert, M. 2008. f&epagle Aquila nipalensiyforaging
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of Raptor Research?2 (2): 155-156.

Tingay, R.E. In press. Madagascar Fish Edgl&ingay, R.E. & Katzner, T.E. (EdsThe Eagle
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of Golden Eagledquila chrysaetosn western Scotlandbis.
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