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Editorial
The Falco newsletter was first 
published in June 1994, when 
it comprised 11 black and 
white photocopied pages.  
However, the content was 
broadly similar to what we 
produce today: the first issue i n c l u d e d 
an editorial, articles on Saker research, articles 
on veterinary studies, a book review and an 
announcements section.  On the opposite page you can 
see the Middle East Falcon Research Group (MEFRG) 
objectives.  These too, have remained largely unchanged 
since 1994.  After 15-years and 34 publications is this 
something we should be proud of or is it an issue that we 
need to address?  	
The MEFRG was initially conceived as a group that 
would bring together the expertise of research biologists 
and veterinarians in the Middle East, and to further 
enlist additional input from experts around the world 
in subjects related to falcons and falconry. Falco has 
become the focal point for this group, and serves as 
a way of exchanging information and news amongst 
the membership.  The ‘membership’ of the MEFRG 
is essentially all those people who are included on the 
Falco mailing list.  The MEFRG website enables Falco 
to be available to a much wider audience.  As we move 
forward with the continued production of Falco and the 
development of an associated website, it is a good time 
to appraise what we produce with a view to revamping 
this newsletter.  	
The MEFRG serves a valuable role in information 
exchange and promoting collaborative work between 
field biologists and falcon veterinarians and this link 
should continue.  However, we also need to reach a 
wider audience, particularly falconers in the Middle 
East.  To this end, Falco should provide articles that 
are accessible to non-scientists, covering a wider range 
of topics such as falconry skills, falconry traditions 
and heritage alongside topics such as falcon care and 
husbandry.  Falco is not a peer-reviewed science journal 
and articles need to be relevant for a wide, general 
audience that includes, but is not exclusive to biologists 
and veterinarians.  We would appreciate some feedback 
from our membership regarding the current and future 
content of Falco. Please send comments via email to 
either of the editors.    	
In April 2009 there was a specialist meeting on the 
Conservation of the Saker Falcon held in Abu Dhabi, 
which was convened at the request of the 9th Conference 
of the Parties to the Convention on Migratory Species of 
Wild Animals (CMS).  Participants attended from many 
countries and presentations were made by invitees from 
the UAE, Hungary, United Kingdom, Ukraine, Russia, 
Mongolia, Bulgaria and Pakistan.  Researchers shared 

their most up-to-date information on the population 
status of Saker Falcons, in order that the current status 
of the species could be assessed.    Conservation threats 
to Saker Falcons include habitat loss, prey loss, trapping 
for the falconry trade, electrocution and poisoning.  The 
nature and extent of these conservation threats vary across 
different parts of the range of the Saker Falcon and the 
relative importance of each of these threats for different 
breeding, wintering and passage populations of Sakers 
was discussed.  Fundamental principles that underpin 
conservation strategies adopted by different countries 
and/or conservation agencies were examined and in 
particular the workshop explored issues surrounding the 
sustainable use of falcons for falconry.  The conclusions 
of the meeting (see News and announcements section) 
were passed on to the scientific council of CMS.  It is 
proposed that we publish the proceedings of this meeting 
as a special issue of Falco.   	
In this issue we provide a summary of falcon research work 
that is being undertaken on behalf of the Environment 
Agency Abu Dhabi by International Wildlife Consultants 
Ltd.  The work is undertaken primarily by researchers 
from the countries concerned, such as Mongolia, Russia, 
Kazakhstan and several countries in Southeast Europe.  
In addition to their conservation value for falcons, these 
research projects play an important role in capacity 
building in many countries by employing, training and 
equipping local research biologists.	
Yossi Leshem and Nick Askew report on a welcome 
development that sees an expansion in the use of artificial 
nests for Barn Owls to Jordan, where they contribute 
to the control of rodent pest species in farmland. This 
innovative project has a long-tradition as the technique 
was first developed in Israel in the 1980’s (see http://
www.owls.org/Whatis/pest_control.htm for more 
information).  	
The survival story of the Vulture Programme in South 
Africa, described by Kerri Wolter and Peter Turnbull 
is of common interest to both field biologists and 
veterinarians. They describe the monitoring, research, 
education and rehabilitation work undertaken by the 
Vulture Programme.  The rapid and catastrophic decline 
of vulture populations in the Indian sub-continent as 
a result of veterinary drug use in livestock serves as a 
reminder that severe threats to bird of prey populations 
can come from some unexpected sources and have 
dramatic consequences. 	
Margit Muller of the Abu Dhabi Falcon Hospital 
describes the discovery of infection by the microsporidia 
Enterocytozoon bieneusi in captive falcons.  This is a 
new zoonotic disease which may have been transmitted 
to falcons by pigeons or even by their human handlers.   
Further veterinary articles relate to papers presented at 
Conferences of the Association of Avian Veterinarians. 
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Falcon research work in 2009

Andrew Dixon

International Wildlife Consultants (UK) Ltd., PO Box 19, 
Carmarthen, SA33 5YL, United Kingdom. 
E-mail: falco@falcons.co.uk

Summary
This article describes falcon research and survey work 
undertaken in 2009 by International Wildlife Consultants 
(UK) Ltd (IWC) on behalf of the Environment Agency 
Abu Dhabi (EAD).  Research in Mongolia has centred 
on the use of artificial nests by Saker Falcons and other 
predatory birds as a potential means of controlling 
rodent pests, thus reducing the need to apply chemical 
rodenticides.  Surveys have shown that the Saker 
Falcon  (Falco cherrug) population remains much 
reduced in southern and south-eastern Kazakhstan, but 
there are some signs of recovery in central Kazakhstan. 
In Southeast Europe studies were conducted on the 
fragmented Saker populations of the Pannonian Basin 
(Serbia), the Black Sea steppes (Ukraine and Moldova) 
and Anatolian steppes (Turkey).  Work on the potential 
reintroduction of Sakers to Bulgaria continued.  In 
Russia the research is using satellite telemetry to track 
the movements of the migratory calidus race of the 
Peregrine (Falco peregrinus).  In the United Kingdom 
a research project was initiated to investigate the 
population genetics of Saker Falcons and Peregrines 
and a review was undertaken on the costs/benefits of 
using captive-bred hybrid falcons for falconry.  Further 
developments of research projects in line with the new 
CMS African-Eurasian Migratory Raptors Agreement 
are planned.  

Mongolia
In Mongolia we undertook our 3rd field season of 
research at the Bayan artificial nest experimental area 
in the central Mongolian steppe zone.  The artificial 
nest experimental area comprises eight ‘4x4 km’ grids 
distributed within ca. 830 km2 of flat and undulating 
steppe where there are few naturally occurring nesting 
sites suitable for Saker Falcons.  There are six grids 
each with 25 artificial nests (four grids were erected in 
autumn 2006 i.e., ‘B’, ‘C’, ‘F’ and ‘G’ grids and two 
were erected in autumn 2007 i.e., ‘A’ and ‘H’ grids), 
together with two ‘control’ grids where no artificial 
nests have been erected. The current experimental 
study is set to run over a five-year period from 2008-
12 with the aim of developing a better understanding 
of the interrelationship between raptors and their prey.  
In addition, we also monitored occupancy levels at the 
‘18x18’ km grid of artificial nests in Darhan which was 
erected in autumn 2005.

At Darhan 88 of the original 99 artificial nests were still 
standing in 2009; 11 had either been stolen for scrap 
metal or blown down in strong winds.  This grid was 
established to determine the design preference of the 
raptor species that occupied them (see Falco 32, p8-
10).  Occupancy levels of all species have continued 
to increase at Darhan despite the paucity of rodents 
in the steppe here.  In 2009 there were 17 breeding 
pairs of Saker (Figure 1), 19 Upland Buzzards (Buteo 
hemilasius) and 11 Ravens  (Corvus corax) i.e., 20, 22 
and 13% occupancy respectively.  The results of this 
trial has enabled us to develop a proposal to use artificial 
nests as means of increasing Saker Falcon productivity 
in nest-site limited areas in order to compensate for 
an autumn harvest of juvenile Saker Falcons for the 
CITES regulated Arabic falconry trade (http://www.
cites.org/eng/com/SC/58/E58-21-1.pdf).

Figure 1. The number of breeding Sakers (red columns) and 
the proportion of nest barrels occupied (yellow triangles) at 
Darhan (2006-09; above) and Bayan (2007-09; below)

Of the 150 artificial nests that were erected at the Bayan 
experimental area, 138 were still standing in the 2009 
breeding season.  Occupancy levels at these artificial 
nests have continued to increase (Figure 1).  The number 
of Sakers has increased from 5 to 16 breeding pairs 
over the period 2007-09 and 12% artificial nests are 
now occupied by Sakers (Figure 3).  Data on breeding 
success and chick development rates was collected 
for all species occupying artificial nests. We caught 
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and individually marked 22 of the 34 breeding Saker 
Falcons (10 were fitted with GPS satellite transmitters 
and 12 were fitted with patagial tags); the marked birds 
will enable us to obtain information on adult turnover 
rates, breeding-site fidelity and survival.  In addition, 
we collected feather samples from all Saker breeding 
sites, which can be used to identify individuals by the 
use of genetic markers.   

The GPS satellite tags provided data that enabled us 
to investigate the ranging behaviour of tagged Sakers 
during the breeding season. At each of the eight grids 
we have undertaken sampling to determine rodent 
densities and transects to count the availability of 
avian prey.  Pellets and prey remains have been 
collected from the nest sites of all raptors breeding in 
the grids.  Data on foraging behaviour, food supply, 
diet and rodent populations over the five-year period 
of the experimental study will be analysed to assess 
the potential of using artificial nests as a means of 
biologically controlling rodent populations that impact 
on the nomadic herdsmen of the steppes.

Tomas Kunca releases a Saker Falcon in Mongolia after it 
had been fitted with a GPS satellite transmitter in order to 
tracks in hunting movements across the Bayan artificial nest 
site experimental area           	       (Photo: A Dixon) 

The Mongolian Saker Falcon Project is carried out 
under an agreement between the Mongolian Ministry 
of Nature, Environment and Tourism (MNET) and 
the Environment Agency Abu Dhabi (EAD). Our 
Mongolian research partner is the Wildlife Science and 
Conservation Centre (WSCC).  The WSCC is headed 
by Nyambayar Batbayar and field research is led by 
Amarsaikhan Saruul and Gankhuyag Purev-Ochir, 
both of whom have been funded through their Master’s 
level courses at the National University of Mongolia by 
the Mongolian Saker Falcon Project.  Mongolian and 

international field assistants participate in the research 
project and we wish to thank Amarkhuu, Ariunzul, 
Sarangerel, Bolormunkh, Purev,   Baatarkhuu, T. 
Kunca (Czech Republic), D. Ragyov (Bulgaria), V. 
Ferdinandova (Bulgaria) and Y. Tadehara (USA) for 
their help in 2009.

Kazakhstan
During April-June 2009 the Kazakh team conducted the 
survey of Saker Falcons in mountain ridges of south-
eastern Kazakhstan, the central region of the country 
(Betpak-Dala desert and Kazakh hillocks) and southern 
districts (Kizilkum desert). Over 80 known territories 
were checked and a further 22 new nests were found. 
	
In South-eastern Kazakhstan only two out of 12 checked 
territories were occupied in the Kendiktas, Anarkhay 
and Serektas mountains NW of Almaty, and none were 
found in the Khantau mountains to the west, although 
Long-legged Buzzard (Buteo rufinus) were present 
everywhere.  In Boguty and Turaygir Mountains to the 
east of Almaty only one out of 13 checked territories 
was occupied, whilst four active nests were found in an 
initial survey of the Sugaty mountains.

In central Kazakhstan, territories in the mountains of 
Betpak-Dala desert that were occupied by Sakers in the 
1990’s were checked, where three nests of eight known 
sites from 1998 were found to be occupied, whilst four 
additional sites were found in the mountain groups of 
Jeltau and Jambilgora.  Furthermore, there number 
of pairs breeding along electricity power lines in the 
region appears to be stable.  Our survey of the Kazakh 
hillocks to the southwest of Karaganda city showed that 
the cliff-nesting Sakers can be found up to the border of 
the steppe zone. 

Signs of occupancy by Sakers were found at cliffs 
and precipices in the Chimkent district of southern 
Kazakhstan but the birds themselves were not seen 
during a survey in June, nor were there any birds 
nesting on the pylons of power lines in the area. 

The surveys of 2009 showed that the Saker population 
in southern and south-eastern Kazakhstan remains very 
small, though there are signs of some recovery in the 
Betpak-Dala region of central Kazakhstan.  The survey 
work in Kazakhstan was undertaken by Anatoliy Levin 
of the Institute of Zoology, Almaty and he was assisted 
during his fieldwork by Igor Karyakin (Russia) and 
Nedko Nedyalkov (Bulgaria).
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 	     		        2007  		           2008		        2009
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Figure 3.  Nesting dispersion of raptors across grids in the Bayan artificial nest experimental area. 
LEGEND: 	  = Unoccupied;       = Saker Falcon;        = Upland Buzzard;        = Raven;       = Common Kestrel
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Southeast Europe
Five projects were funded via the Southeast European 
Saker Falcon Network (SESN) in 2009. The network 
is co-ordinated by the Central Laboratory of General 
Ecology, Bulgarian Academy of Sciences.

Ukraine: 
In 2009 we made the first steps toward developing an 
artificial nest program. Surveys of powerlines were 
implemented by team from the Ukrainian Birds of Prey 
Research Centre led by Vitaly Vetrov and Yuri Milobog. 
The survey was carried out in three regions of Ukraine 
(Crimea, Hersons and Dnepropetrovsk). The aim was 
to identify potentially suitable habitats where nest sites 
are limiting factor for Saker Falcons. Pellets and prey 
remains were collected from every visited Saker site 
for a diet study. Moulted feathers (as a source for DNA) 
were collected as well. 

Moldova: 
Monitoring occupancy and breeding success of the 
known Saker Falcon nests in southern Moldova 
continued for a fourth consecutive year. Prey remains, 
pellets and moulted feathers were collected. Our 
research partner in Moldova is Nikolay Zubkov of the 
Institute of Zoology, Moldovan Academy of Sciences. 

Serbia: 
Marko Tucakov and his team from Bird Protection 
and Study Society of Vojvodina implemented a project 
“the impact of land use on the breeding Saker Falcons 
in Vojvodina”. The study area is in the southern part 
of the Pannonian basin, where Saker Falcons breed 
on powerlines in agricultural landscapes. The aim of 
this project is to identify potentially suitable Saker 
habitats that are now vacant due to lack of nest sites. 
Researchers also hope to achieve better understanding 
of the species’ abilities for adaptation to the semi-
natural agricultural habitats, which may be important 
habitat for Saker in the future due to human population 
development. Additional funding for this project was 
provided by the British Ornithological Union.

Bulgaria: 
2009 was the last year of four-year feasibility study 
regarding Saker Falcon reintroduction in Bulgaria. 
Monitoring of raptor species and studying the 
availability of mammalian prey in key potential release 
sites was carried out. There were no Saker Falcons 
found breeding in three former strongholds of the 
species (i.e., the Central Balkan, Ponor and Sliven 
Mountains). The next stages of the reintroduction 
project are: i) to publish the feasibility study; ii) initiate 
public discussion of the feasibility document and iii) 
to identify sources of birds suitable for reintroduction. 
The work was carried out by team of from Central 

Laboratory of General Ecology and Green Balkans 
Federation co-ordinated by Dimitar Ragyov.

Turkey: 
A Turkish-Bulgarian team visited Saker nests in Central 
Anatolia found during the 2007 survey. Both territories 
were still active.  The survey was helped by Nedko 
Nedyalkov (National Museum of Natural History, 
Bulgarian Academy of Sciences) who is working on 
his PhD thesis “Diet of Saker Falcon in relation to prey 
availability”. Research partners from Turkish side are 
Mehmet Deli and Zafer Ayas of Haccetepe University, 
Ankara.

Russia
In Eurasia there are four named sub-species of the 
Peregrine, with the migratory calidus race breeding 
in the tundra and arctic islands from northern Europe 
eastwards across northern Russia where it gradually 
grades into the darker japonensis race of northeast 
Siberia.  A similar ‘clinal’ gradation occurs with the 
smaller and darker nominate peregrinus race to south 
of the calidus distribution.  The calidus race is highly 
migratory, with the birds travelling long distances 
from their breeding areas to southern Europe, central 
and southern Africa, Arabia, southern Central Asia and 
India.  Our knowledge of the migratory and wintering 
behaviour of Eurasian Peregrines has lagged behind 
that of the well-studied tundrius race of the Peregrine 
in the Nearctic.  

Arabic falconers have traditionally used the calidus 
race of Peregrines, with trappers obtaining them 
on passage through the southern Central Asia and 
Arabia.  Traditionally these birds were released at the 
end of the hunting season to return to their northern 
breeding grounds.  Our research project is designed 
to provide information on the movements of calidus 
Peregrines using Argos satellite tracking and to study 
the population genetics of Peregrines across northern 
Eurasia.  To achieve this we have selected five study 
localities across northern Russia, with studies to be 
undertaken at one location each year.  

In 2009 we started this project work on the Yamal 
peninsula, working in the tundra catchment of the 
Erkuta River at 68̊ N.  In June we visited 12 Peregrine 
breeding territories within an area of 400 km2.  We 
trapped and fitted Argos satellite transmitters to 10 
breeding adults at nine of these territories (the breeding 
pair was caught at one territory).  Feather samples for 
DNA analysis and data on the breeding ecology has 
been collected in 2008 and 2009, including the use of 
automatic cameras at nest sites. Currently, the satellite 
transmitters are providing accurate location data that 
enable us to study the ranging behaviour of Peregrine 
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on the tundra.   Over the autumn and winter we shall 
get valuable information on the migration routes and 
wintering areas of these birds. 

For this project IWC is working in partnership with 
Alexander Sokolov of the Ecological Research Station 
of the Institute of Plant & Animal Ecology, Ural branch 
of Russian Academy of Sciences and Vasiliy Sokolov of 
the, Institute of Plant & Animal Ecology, Ekaterinburg.  
Our project work in 2009, and our preliminary work in 
2008, has been greatly assisted by members of the IPY-
Arctic Predators Project (http://www.arctic-predators.
uit.no/index.cfm).    

United Kingdom
In January 2009 a new two-year project was initiated 
with Prof. Michael Bruford and Dr. Xianjiang Zhan 
of the School of Biosciences, Cardiff University using 
molecular techniques to study genetic sub-structuring 
in Saker Falcon and Peregrine populations.  Prof. 
Bruford and Dr. Xianjiang have standardized a set of 
microsatellite markers to use in a pedigree analysis 
of captive-bred falcons.  They are also using Single 
Nucleotide Polymorphisms (SNPs) to investigate 
geographical genetic variation in Sakers across their 
Eurasian breeding range and Peregrines across northern 
Eurasia.

At IWC, in addition to co-ordinating the other projects 
described in this article, we have undertaken a review 
of the production and use of hybrid falcons for falconry, 
specifically in relation to the potential influence this 
practice has on the conservation of the Saker Falcon.  
This review was prompted by the production of a 
BirdLife position statement opposing the use and 
captive production of hybrid falcons.  As a result of this 
review we are currently preparing a paper describing 
both the positive (i.e., promoting the use of captive 
breeding and survival of falconry birds) and negative 
(i.e., risk of genetic introgression) impacts of producing 
and using hybrid falcons for falconry.      

In relation to activities under the new CMS Eurasian 
Migratory Raptors Agreement, we are currently in 
the process of developing a project proposal to study 
migratory small falcons headed by Dr. Salim Javed 
(EAD, UAE) and involving collaboration with other 
raptor researchers from South Africa, Mongolia, 
Kazakhstan and Ukraine.  The aim of this proposed 
project is to provide information on the breeding, 
migration and wintering ecology of Amur Falcons 
(Falco amurensis), Red-footed Falcons (Falco 
vespertinus), Lesser Kestrels (Falco naumanni) and 
Sooty Falcons (Falco concolor) in order to better 
understand their conservation needs. 

Using Barn Owls and Kestrels 
for agricultural biological pest 
control on both sides of the 
Jordan River
Yossi Leshem1 and Nick Askew2

1 Society for the Protection of Nature in Israel, Department 
of Zoology, Tel Aviv University, Tel Aviv, 69978, Israel
2 BirdLife International (www.birdlife.org) 

The initiative to choose a national bird in Israel began 
about two years before the celebrations for Israel’s 60th 
birthday when the Israel Ornithological Center (IOC) of 
the Society for the Protection of Nature in Israel (SPNI; 
BirdLife in Israel) and the International Center for the 
Study of Bird Migration (ICSBM) were searching for a 
new educational theme such as the extremely successful 
project for protecting wildflowers five decades ago.

The use of Barn Owls (Tyto alba) and Kestrels (Falco 
tinnunculus) as agricultural pest controls in order to 
reduce the use of pesticides and their negative impacts 
has been carried out for over three decades in various 
places around the world, with varying degrees of 
success.

Figure 1. Barn Owls have been used as agricultural pest 
controllers around the world                (Photo: Amir Ezer)

Barn Owls and Kestrels are two of the most abundant 
raptors living in Israel. In the past Barn Owls nested 
in barns (as the name suggests), attics and deserted 
buildings, but modern development has caused a 
shortage of nesting sites. Nesting boxes have thus filled 
this need and so were eagerly inhabited by the Barn 
Owls.
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In 1983 the first nesting boxes for Barn Owls were 
erected in the fields of Kibbutz Sde Eliyahu in the 
Bet-She’an Valley, south of the Sea of Galilee. The 
kibbutz motto is the development of environment-
friendly agriculture. The number of nesting boxes was 
gradually increased, with 40-70% occupancy by pairs 
of Barn Owls during the years. Since one pair of Barn 
Owls preys on about 2,000 rodents per year, and on a 
kibbutz such as Sde Eliyahu with about 40 pairs, the 
result is a reduction of 80,000 rodents in the fields 
(without taking into account their potential offspring!) 
and consequently the use of far less pesticides.

After large-scale poisoning of raptors in October 1997 
in the Bet-She’an Valley, together with the realization 
from the beginning of the 90s that migrants (mainly 
raptors), residents and wintering species were being 
poisoned here and also in the Hula Valley, a tour was 
held with Rafael Eitan, then Deputy Prime Minister, 
Minister of Agriculture and Minister for the Protection 
of the Environment. The conclusions led to the decision 
to expand the use of Barn Owls throughout the Bet-
She’an Valley, thus ensuring a reduction in the damage 
pesticides cause to people, soil, water sources, wildlife 
and migrating birds, and the fulfilling of our obligation 
towards nature conservation.

In 2000 the project was expanded to include Kestrels 
with 15 nesting boxes on Kibbutz Sde Eliyahu and later 
on approximately 100 nesting boxes throughout Israel. 
Motti Charter in his M.Sc. at the Tel-Aviv University 
discovered that 76% of the Kestrel’s prey in the Bet-
She’an Valley consists of voles and other rodents. The 
constant 24-hour threat of predation by the diurnal 
Kestrels and the nocturnal Barn Owls caused changes 
in the prey’s behaviour, resulting in their spending less 
time foraging and damaging crops.

Figure 2. Jordan’s General Abu Rashid proudly holding a 
Barn Owl                                       (Photo: Motti Charter)

In December 2002 a joint professional seminar was 
held for Israeli and Jordanian scientists and farmers, 
led by General Mansour Abu Rashid, Chairman of the 
Amman Center for Peace and Development (ACPD), 
Jordan. In the Muslim tradition, Barn Owls symbolize 
bad luck. Thus, many of the Jordanian farmers were 
hesitant to cooperate at first. Yet after a few farmers 
used Barn Owls instead of chemical pesticides with 
tremendous success, others were quick to follow suit 
and were proud of the Barn Owls attracted to their fields 
by the nesting boxes. During 2005-2008 the project 
was expanded beyond the borders of the country, and 
with financing from the Cleveland Jewish Federation, 
37 nesting boxes were erected in Jordanian fields to the 
east of the Jordan River.

In parallel, Imad Atrash, Director of the Palestine 
Wildlife Society (PWLS; BirdLife in Palestine), erected 
10 nesting boxes for Barn Owls in the fields of Jericho 
in the Palestinian Authority. USAID-MERC (Middle 
East Regional Cooperation) approved the funding for a 
three-year research project (2007-2010) to compare the 
results in experimental wheat fields with and without 
pest control by Barn Owls and Kestrels in Israel, 
Jordan and the Palestinian Authority. In June 2007 
the General Directors of the Ministry of Agriculture 
and the Ministry of Environmental Protection decided 
to promote a three-year national project (2008-2010) 
using Barn Owls and Kestrels countrywide, together 
with the Baracha Foundation, the SPNI and Tel-Aviv 
University.

At the time of writing (February 2009), there are 1,480 
nesting boxes located throughout the country, with 
approximately 600 pairs of nesting Barn Owls. We 
are now working on developing the idea as a national 
project, which will be joined by hundreds of farmers in 
Israel, and as a regional project with the Palestinians 
and Jordanians. The Hanns Seidel Foundation, together 
with the European Union, has approved a project which 
will function in parallel to that of USAID, and will 
significantly expand the scope of the use of nesting 
boxes in Jordan and the Palestinian Authority during 
2009-2011. We hope in the future to extend the project 
even further afield to African countries, thus developing 
a cross-continental environmental concept that will 
drastically diminish the harm to local and migrating 
birds.

To see the webcam go to the link: 
http://video.tau.ac.il/General/birds
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A success story and happy 
outcome: a Threatened Vulture 
Programme saved
Kerri Wolter1 and Peter Turnbull2
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Conservation NPO, 121 Rietfontein, Boekenhoutkloof 
Road, North West Province, South Africa.                  
See: www.rhinolionconservation.co.za 

	 E-mail: kerri.wolter@gmail.com
2 Salisbury, United Kingdom (formerly government research 

microbiologist)

Mission of the Vulture Programme
The Vulture Programme referred to was established at 
Magaliesberg, South Africa, on 1 January 2007 as a new 
division of the Rhino & Lion Wildlife Conservation 
Non-Profit Organization (NPO). The mission of the 
Programme has been to participate in the wider efforts 
to conserve southern Africa’s vultures with particular 
emphasis on the endangered Cape Vultures (Gyps 
coprotheres) of the Magaliesberg mountain region 
(Fig. 1). The Magaliesbergs, according to Wikipedia 
“now considered to be the oldest mountain range in 
the world” run for approximately 100 km following a 
sickle shaped course in a broadly east-to-west direction 
north of Pretoria (Fig. 2). As with many species in many 
parts of Africa, the Cape Vulture population in this area 
has suffered major declines over the past half century 
as a result of lost habitat through agricultural and 
urban expansion, increased use of land for recreational 
activities and the subsidiary effects of these in the 
form of reduced food availability, poisoning, both 

deliberate and inadvertent, capture for traditional 
medicines or meat, powerline electrocution and so on 
(Anon 1985; Piper 2005; Koering 2006; Wolter et al. 
2007).  The mission statement of the Programme is to 
advance knowledge, awareness and innovation in the 
conservation of African vulture populations for their 
benefit and for fullness of human life.

Figure  2.  The Magaliesberg mountain range highlighting 
the 3 Cape Vulture breeding colonies in relation to the new 
location of the Vulture Programme. (Digital Elevation 
Model by Andrew Pirie. Reproduced  by kind permission 
of Mr Pirie).

A crisis resolved
Early in 2009 the Vulture Programme was thrown 
into disarray when the premises at which it was based 
was liquidated by Court Order and put up for sale by 
auction; this duly took place on 27 February 2009. It 
was the initial hope of the management and trustees that 
sufficient funds could be garnered to put in a successful 

bid at the auction. 
However, at this time 
of economic downturn 
and retrenchment, and 
against the competition 
of developers who 
wanted to take the land 
for housing, the NPO’s 
bid to retain the premises 
was unsuccessful. 
This led to a period of 
anguish during which 
an urgent search for an 
alternative property was 
underway. The period of 
anguish was mercifully 
short and on March 12 

signature was put to a 9.4 hectare plot in a suitable 
location some 4 km from the base of the Magaliesbergs. 
Volunteers, donors, friends and family members then 
laboured around the clock to re-build, re-erect and 

Figure 1. Cape Vulture released at Nooitgedacht in the 
Magaliesbergs (Photo by Felix Dlangamandla. Reproduced 
by kind permission of Mr Dlangamandla and the Editor, 
‘Beeld’, Afrikaans language daily journal, Pretoria, South 
Africa).
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move the entire facilities which comprised a large 
vulture flight enclosure, two rehabilitation enclosures 
and six hospital enclosures together with 19 vultures, 
2 Bateleur Eagles (Terathopius ecaudatus), 3 Brown 
Snake-eagles (Cicaetus cinereus), 1 Jackal Buzzard 
(Buteo rufofuscus) and 1 Yellow-billed Kite (Milvus 
aegyptius) resident in the rescue and rehabilitation 
facilities at the previous location at the time of the sale 
(Fig. 3). In the brief period since taking up residence 
at the new premises these have been joined by an adult 
barn owl which got caught inside a tube and hurt her 
leg, since released, and two Barn Owl (Tyto alba) 
chicks which fell out of their nests and have required 
hand-rearing. While the main focus is vultures, the 
Programme does accept other birds of prey in need 
(see below). 

Figure  3.  Construction (left) of the set of 6 hospital 
enclosures on the new property. Right, the completed cages 
(Photograph by Kerri Wolter)
 
The necessary security measures are now being put 
in place and progress is being made rapidly towards 
reopening the doors to the public and to re-establishing 
the all-important research and educational aspects of 
the Programme, detailed below, as soon as possible.
 
Activities of the Vulture Programme
The work of the Programme is broadly divisible into 
five categories: censuses of individuals and breeding 
pairs with tracking and tagging; threat assessment 
with appropriate action; rehabilitation and sanctuary; 
education; and research.

As far as threat assessment and action is concerned, the 
Programme works with power companies, farmers and 
developers and carries out vulture restaurant surveys 
with a view to eliminating, or at least minimizing 
human/vulture conflict and the dangers to the birds. 
With respect to rehabilitation and sanctuary, currently 
some 30 birds comprising Cape, African White-backed 
(Gyps africanus) and Lappet-faced Vultures (Aegypius 
tracheliotus), Bateleur Eagles, Brown Snake-eagles, 
Yellow-billed Kite and Jackel Buzzard are being 
housed. For those that can never return to the wild the 
Programme supplies a long-term sanctuary. In addition 
to the humane aspects of this, these birds are of long 
term value for the educational and research arms of 
the Programme. As indicated earlier, other raptors and 

owls are also taken in for treatment of injury and, where 
possible, rehabilitation. 

A major part of the Programme is its educational 
activities. Presentations and vulture experiences are 
given to schools, bird clubs, land developers, media and 
the general public and educational material is prepared 
and distributed. 

Also seen as an essential part of the Programme is its 
involvement in research projects. Current and recent 
research involvements include studies on the exposure 
level of vultures to lead in South Africa, the effect of 
exposure of vultures to various “every day” chemicals 
on fertility, choline-esterase levels in normal and 
poisoned vultures for improved diagnosis of poisoning, 

screening of veterinary NSAIDs (drugs used 
to treat livestock and which may continue to 
be present in the carcasses if such animals 
die) for their toxicity potential to vultures 
that may feed on them, vulture restaurant 
surveys, natural anthrax antibody levels 
and the role of vultures in disease spread. 
In addition, relevant samples are banked at 
the National Zoological Gardens, Pretoria, 
to supply research material when needed.  

Figure  4.  Left: Two juvenile Cape Vultures posing for the 
camera.  Right: Percy - the Cape Vulture ambassador of the 
Vulture Programme’s educational functions (Photograph by 
Kerri Wolter)
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Review of captive propagation 
of birds of prey in America
Scott Ford, DVM, Dipl. ABVP (Avian)1 
1Avian Specialty Veterinary Services of Alaska, Poulsbo, 
WA, USA. vet@alaskabirddoc.com

Summary
The keeping of raptors for falconry dates back at least 
2000-4000 years. More recently, birds of prey have also 
been utilized for captive breeding in species recovery 
efforts and to supply birds for falconry. Basic captive-
breeding practices used for raptors are reviewed. 

Introduction
Kaufmann and Meng recorded that the earliest instance 
of captive falcon breeding was apparently by Renz 
Waller, a German falconer, in the 1940s. In the 1960s, 
interest increased and Frank Beebe, Heinz Meng, and 
others began to develop foundational techniques. Prior 
to this, the practice was not expected to be practical 
due to the observations that wild falcons required lofty 
eyries and open sky for performing prenuptial flights 
(Kaufmann et al., 1975). Soon, captive techniques 
were refined by Boyd, Cade, and many other falconers 
and biologists throughout the 1970s and 1980s in 
recovery efforts for the disastrous decline in Peregrine 
Falcons (especially Falco peregrinus anatum) due to 
DDT contamination. After success with Peregrines, 
the same techniques were adapted to breed other 
species of endangered raptors and to provide birds for 
falconers and zoos. As of 2008, the United States Fish 
and Wildlife Service managed 331 raptor propagation 
licenses, consisting mainly of private breeders (Oral 
comm., USFWS, 2008). Captive breeding decreases 
the need to capture wild birds for these purposes and 
makes possible selective breeding and hybridization 
for specifically desired characteristics.

Facilities
Facilities for keeping breeding raptors share common 
principles of safety and functionality important to any 
raptor enclosure. Features that are unique to breeding 
chambers are the addition of nest ledges or platforms, 
closed-circuit cameras, and feeding tubes or ports 
(Forbes, 2002). In breeding chambers of imprinted 
birds, the nesting ledges and platforms are situated 
lower to allow easy interaction with their surrogate 
human mate. It was initially thought that breeding 
chambers needed to be large enough to accommodate 
aerial displays (Kaufmann et al., 1975). Experience 
has proven that this is not the case and, consequently, 
chambers have decreased in size. Typically, naturally 
paired birds will require more space both for sanitary 
reasons and for the ability to retreat from the young 
as they grow and crowd the nest. The increased space 
also allows the young to get their first flight experience. 

Usually breeders will thoroughly clean and repair 
chambers once or twice annually to avoid impacts on 
breeding success (Forbes, 2002). Breeding chambers 
of cooperative artificial breeders are generally smaller 
and can be kept cleaner.

Figure 1. The collector’s angle during forced semen 
collection. The tail is held to one side and the capillary 
tube held simultaneously in the left hand. The right hand 
has fingers gently across the rump and the thumb retracts 
the ventral lip of the vent and simultaneously very gently 
caresses the semen from the ejaculatory papilla with an 
upward rearward rolling motion. The bird does not typically 
ejaculate but instead the semen is passively “milked” out of 
the papillae, which are located on the dorsolateral surfaces of 
the urodeum. With the capillary tube properly positioned, the 
semen is immediately recovered.

Management
As with other forms of aviculture, closed aviary 
concepts, control of vermin, good hygiene, traffic 
and workflow control, and maintenance of clear, 
complete production and financial records are all good 
aspirations. Annual review of records is recommended 
(Cooper, 2002). Breeder birds should receive annual 
medical evaluations during the non-breeding portion 
of the year. The health assessment ideally includes 
physical examination, complete blood count, serum 
biochemistry, and faecal parasitology. In some cases, 
survey radiographs or celioscopy may be indicated. 
During these assessments, treatment for parasites can 
be performed (Cooper, 2002). Artificial incubators 
should be cleaned and serviced thoroughly between 
each batch of eggs.

Breeding Techniques
The breeders consulted here (L. Boyd, 1996; D. Savell, 
2008; J. DeRoque, 2008; M. Ottersbach, 2008) focus 
their efforts exclusively on falcon species so the 
information should be interpreted in that light. Three 
styles of captive raptor production are commonly 
employed: natural breeding, cooperative artificial 
insemination, and forced artificial insemination. In 
natural breeding, a pair is placed in a breeding chamber 
suitably sized for the species. The process requires 
very little supervision from the breeder. Cooperative 
and forced artificial insemination allow more creative 
hybridization and selective breeding. However, there 
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is greater time investment required by the breeder in 
preparing and timing the breeding condition of the 
birds. The major advantage of forced techniques over 
cooperative methods is that semen is more predictably 
available (D. Savell,  oral comm., Feb. 2008).

Birds for artificial breeding are trained to facilitate 
weighing, weathering, and feeding. Forced semen 
donors may be human-imprinted. As breeding season 
approaches, the breeder takes several factors into account 
including weather (temperature, sun exposure), breeding 
behaviour (wailing, calling, scrape preparation), body 
weight, and response to the breeder (Boyd et al., 1981; 
Weaver et al., 1991). Unless cryopreservation of sperm 
is utilized (uncommon at present in the USA), it is 
critical to have both the tiercel and female at the peak 
of their sexual readiness simultaneously. If the window 
of opportunity is missed, the male will enter moult 
and lose reproductive interest and ability. Since wild 
male raptors typically return to nesting sites before the 
females, they may actually enter sexual readiness first. 
It then behoves the breeder to maintain this readiness 
until the female is ready. How this is done is somewhat 
of an art involving managing the bird’s body weight, 
photoperiod, access to weathering, access to a nest 
scrape, and the amount of time spent interacting with 
the bird.

Figure 2. Dewey Savell demonstrates his recommended 
technique for restraining the tiercel for semen collection. The 
bird is hooded. The feet are held at the distal tarsometatarsus 
by the thumb and index finger wrapped gently around them. 
The brachii are clasped by the other hand and the wrist of this 
hand presses the head down to the feet in “praying” fashion. 
The entire bird is tipped slightly back and then held high so 
the collector has good posture and visibility.

Interactions that sexually stimulate human-imprint 
falcons include “chupping” calls with the breeder, 
prey exchanges, and scrape preparation (Kaufmann 
et al., 1975; Boyd et al., 1981; Weaver et al., 1991). 
Some birds, particularly if they are parent-raised or 
otherwise incompletely human-imprinted, will respond 
to a period of weight reduction to fasten their attention 
more securely on their human caretaker. As the weight 
is increased, with appropriate photoperiod and other 
breeding factors in place, reproductive behaviour 

becomes significantly pronounced. The process may 
take a couple of weeks (D. Savell, oral comm. Feb. 
2008).

Forced semen collections generally occur at a routine 
time each day. Proper restraint is critical for the bird’s 
comfort and to facilitate collection. The tiercel is 
generally hooded during collection. Savell recommends 
holding the tiercel upright by the distal tarsi and brachii 
with the head down against the feet (Figure 2). The 
bird is then held high in a position that approximates 
a breeding stance. Another person very gently everts 
the cloaca and collects the semen. Savell points out 
that the bird does not ejaculate. Instead semen is 
passively “milked” from the ducti deferens. A capillary 
tube is used to collect the semen that pools between 
the ejaculatory ducts in the dorsum of the urodeum. 
During or immediately after collection, a food reward 
is offered (D Savell, oral comm. Feb. 2008; DeMatteo 
et al., 2004). 

For cooperative insemination, human-imprint males 
and/or hens are utilized. Tiercels are trained to mate with 
a phantom such as a waterproofed hat, glove, forearm, 
or even shoe (Boyd et al., 1981; D Savell, J DeRoque, 
M Ottersbach, oral comm. 2008). After a routine of 
calling (chupping with falcons), prey exchange, and 
nest scraping, the male becomes interested in mating. In 
one account, the breeder will then crouch in the middle 
of the chamber and, with Peregrines, the male swoops 
several times over the hat. Hopefully this culminates in 
the tiercel landing and mating with the hat. (Boyd et al., 
1981) The process can also be much less ceremonious 
with some birds prematurely ejaculating before the 
breeder can even enter the chamber (M Ottersbach, 
oral comm. Feb. 2008). The breeder collects deposited 
semen with a pipette or capillary tube and leaves the 
chamber. Ejaculates are generally very small (50-
100 µl) so sometimes they are mixed with extenders. 
Regular microscopic examination of samples is 
encouraged. (Boyd et al., 1981). The semen may be 
placed immediately into a receptive female. 

Recipient hens need not be human-imprinted although 
forced insemination seems to have a lower success rate 
than cooperative methods. As with the males, imprinted 
hens require daily prenuptial interaction with the 
inseminator. When she is ready and accepts the calling 
and prey exchanges of the inseminator, she will raise 
her tail, wail repeatedly, and allow stroking of her back 
and application of the insemination pipette. It is not 
necessary to insert the pipette into the cloaca but only 
to apply the semen to the everted oviductal mucosa 
(D. Savell, oral comm. Feb. 2008). Cloacal imbibition 
apparently takes care of the rest of the process. Some 
breeders think it is important to time successive 
inseminations within a few hours after laying the most 
recent egg, which is generally early in the morning.
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Incubation
Eggs can be either parent-incubated or artificially 
incubated. Many falcon breeders elect to allow 
parents to incubate the eggs and begin raising the 
chicks. Malfunctions are always a threat with artificial 
incubation and most breeders feel that the parents do a 
superior job. Artificial incubation does make sense if 
increased production is required, such as during species 
recovery efforts. Another alternative is surrogate 
incubation using another falcon hen or even chickens 
(Gallus gallus) (Savell, oral comm. Feb. 2008; J 
DeRoque, oral comm. Jan. 2008).

Paediatrics
Chicks are either raised by hand from hatch, from a 
period of about 10 days old, or entirely parent-raised. In 
the case of hand-raised birds, their natural conspecific-
identity (imprintation) may or may not be preserved. 
Birds that are raised by their parents or at least with 
minimal human face, hand, and voice contact will be 
suitable for release to the wild or for sale to a falconer 
desiring a non-human-imprint raptor for hunting or 
captive breeding. There are concerns, by some, that 
the release of captive bred hybrid raptors could have 
an effect on wild populations. In the United States, 
hybrids cannot be legally released to the wild. Metal 
closed bands are applied to captive-bred eyasses to 
semi-permanently identify their special status.
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Enterocytozoon bieneusi 
infections in falcons: a new 
zoonotic disease
Dr. Margit Gabriele Muller1

1Abu Dhabi Falcon Hospital/ EAD,  P.O.Box 45553, Abu 
Dhabi, United Arab Emirates. vet_uae@hotmail.com

Introduction
Four falcons died due to liver and intestinal abscesses 
within 1 week. The cause of death was not clearly 
identified as all the falcons had visible yellow lesions 
on liver and intestines which appeared to be different 
from lesions of known diseases. The post-mortem 
was suggestive of a protozoal infection. Following 
a suspected disease transmission, all falcons from 3 
different cages were caught and examined at the Abu 
Dhabi Falcon Hospital. Apart from other comprehensive 
examinations (Muller, 2007), endoscopic evaluations 
were performed in 137 falcons. These endoscopic 
pictures of E. bieneusi infections appeared to resemble 
the appearance of tuberculosis, salmonella or herpes 
virus infection, although the clinical picture is different 
for those diseases. 

Figure 1. Intestinal abscess, early stage, as seen during 
endoscopy.

Treatment
The therapy of these sick falcons posed a major challenge 
as the cause of the disease could not be clearly identified 
at the time of treatment. All falcons were treated with 
Emtryl® 50mg/kg p.o. once daily for 10 days. Falcons 
with intestinal abscesses were treated after one week of 
rest with a further course of dimetronidazole (Emtryl®) 
at the same dosage for another 10 days. Those falcons 
suffering from intestinal, liver and kidney abscesses 
were treated additionally with special homeopathic 
medicines depending on the case (Muller, 2007). 
Medicines used in the presented case such as Nux 
vomica®, Mucosa compositum®, Hepar compositum®, 
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Berberis compositum®, and Cantharis compositum® 
have been successfully used in intestinal, hepatic and 
renal disorders in birds (Dorenkamp 2000). Coccidiosis 
was treated with Baycox® given for 3 days although 
usually two days treatment is sufficient. After one week 
another 2 days treatment were given if Caryospora sp. 
was still detected in the faeces. Probiotics® (Vetafarm) 
were given daily in the food after the Emtryl® therapy 
was finished (Muller, 2007).

A total of 117 falcons of the examined birds survived 
and showed abscess regression in the follow-up 
endoscopies after treatment. Twenty of the examined 
birds died within 6 weeks due to advanced liver, 
intestinal and kidney abscesses.

Figure 2.  Kidney abscesses, advanced stage.

Detection of the Disease Pathogen
The liver samples from 6 randomly selected dead 
falcons were sent to the University of Vienna, Austria, 
for further investigation. Five of those selected falcons 
had clearly visible lesions and one without visible 
lesions. PCR for amoeba-DNA was negative. However, 
after 5 months, the presence of Enterocytozoon bieneusi 
with its human specific Genotype D was confirmed by 
PCR methods (Muller et al., 2008). One PCR-positive 
falcon did not show any histopathological lesions 
suggestive for protozoal infection. However, it suffered 
from severe visceral gout.

What is Enterocytozoon bieneusi ?
The microsporidia E. bieneusi was detected for the 
first time in France in 1985 in an immunosuppressed 
AIDS patient with diarrhoea and isolated from the 
small intestine, especially the jejunum (Desportes et 
al., 1985). Other risk groups are travellers especially 
from tropic countries (Lopez-Velez et al. 1999), as 
well as elderly people and children due to their reduced 
immune system (Lores et al. 2002b). E. bieneusi is the 
smallest microsporidia having spores of 1.2-1.7μm long 
(Canning, 1993). An infection of humans is thought to 
arise through inhalation, direct contact with mucosa 
and ingestion of the microsporidial spores (Haro et al., 
2005). Moreover, in humans a significant symptom of 
this microsporidial infection is diarrhoea accompanied 

by slow weight loss (Canning, 1993).
Detection in faeces is difficult due to the small size 
of the protozoa (Canning, 1993). One method is the 
detection of E. bieneusi by PCR with species-specific 
primers EBIEF1/EBIER1 (Da Silva et al., 1996). 

Implications for falconers
E. bieneusi is known to be present in domestic animals 
(Lores et al., 2002a) such as rabbits, goats, pigs and 
dogs (del Aguila et al., 1999). Infections of birds with 
E. bieneusi were reported for the first time in chickens 
in 2002 (Reetz et al., 2002) and recently in a second 
avian species, urban pigeons (Haro et al. 2005).  In 20% 
of the pigeons tested, the prevalence of E. bieneusi was 
confirmed by PCR. This finding is even more interesting 
as falcons are birds of prey which are frequently fed 
with pigeons. The lack of a transmission barrier of E. 
bieneusi might lead to a possible zoonotic potential 
(Dengjel, 2001). In 6 dead falcons from the presented 
group, E. bieneusi was detected by PCR methods. The 
identified genotype D has not been found in birds so far, 
but only in humans, macaques and pigs (Muller et al., 
2008). Moreover, treatment for E. bieneusi infections 
has not been clearly specified yet in birds.

Figure 3. Intestinal abscesses, advanced stage.

The presence of E. bieneusi in falcons is a completely 
new parasitic and zoonotic disease which needs to 
be taken into consideration by clinicians. It might be 
possible that the captive-bred pigeons which live in the 
same farm as the falcons and are used as their food might 
have infected the falcons. Another possibility is free 
flying pigeons which might have flown over the falcons’ 
aviary and transmitted the microsporidiosis with their 
droppings into the cage. Transmission from an infected 
human to the falcons might be possible, but could not 
be investigated. However, many caretakers of this 
particular falcon group originate from Asian countries. 
In travellers from tropical countries the presence of E. 
bieneusi infections is well-known (Lopez-Velez et al., 
1999). Therefore a transmission from possible infected 
staff to the birds following poor hygienic measures 
cannot be ruled out, especially as the genotype D is 
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reported in humans. The falcons suffered from immune 
suppression caused by predisposing factors such as 
overcrowding in the aviary and concurrent diseases such 
as aspergillosis. Most falcons also suffered from a lice 
infestation as well as massive Caryospora sp. burden. 
The latter had led to a severe damage of the intestines 
which might have paved the way to an invasion of the 
microsporidial spores. Moreover, the falcons from all 
three cages had been infected as identified by the PCR 
method thus leading to the assumption that a disease 
transmission had taken place from one cage to another. 
Furthermore, one falcon with E. bieneusi infection 
did not show any histopathological symptoms thus 
raising the question of possible disease carriers. It is 
still unclear for how long the E. bieneusi infection was 
present in the falcon flock. 

Preventive measures
As the origin and transmission route of the E. bieneusi 
infection is not clear and requires further research work, 
still several preventive measures can be applied. It is 
highly desirable to enforce hygienic measures among 
caretaking staff and falconers including frequent hand 
washing and disinfection, as well as cage and falconry 
equipment cleaning and disinfection.  Moreover, falcons 
with unclear endoscopic picture of internal abscesses 
should be tested by PCR methods for the presence of E. 
bieneusi. A strict separation of those falcons is highly 
recommended. 
So far, it is not clear if the disease can be transmitted to 
falcons by infected humans. However, as prevention is 
better than cure, it is advisable to prevent any contact 
between falcons and caretakers suffering from diarrhoea. 
To avoid overcrowding in cages and to perform regular 
health examinations as well as to apply appropriate 
parasitic treatment are other important steps to prevent 
an immune compression in falcons and subsequently 
pave the way for E. bieneusi infections. 

Figure 4.  Liver abscesses, advanced stage.

Conclusions
The detection of Enterocytozoon bieneusi in falcons as 
a third confirmed susceptible avian species leads to the 
question of how many more raptor and avian species 

might be a host for this microsporidia and how many 
more falcons might have been infected unnoticed by 
this disease especially as the genotype D is so far not 
reported in birds, but in humans, macaques and pigs. 
Special faecal staining should be added to the routine 
examinations if a frequent interaction or contact of 
falcons and free-living pigeons is present. Moreover, in 
doubtful cases, PCR methods should be performed for 
suspicious falcon samples. 

Moreover, the zoonotic potential of the microsporidia 
raises the question to which extent falconers who live 
in close contact with their falcons might be at risk of a 
disease transmission from their birds. Further research 
is required to identify further affected avian species 
as well as the avian-avian, avian-human and possible 
human-avian transmission way. 
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Introduction
Mycobacteriosis (tuberculosis) is a common bacterial 
disease among wild and particularly captive birds 
of prey (Heidenreich, 1995) with a worldwide 
distribution. Several mycobacterial species can cause 
the disease in birds, principally Mycobacterium (M.) 
avium, M. intracellulare and M. genavense. As M. 
avium and M. intracellulare share some common 
antigens, these species are often grouped and termed 
as M. avium-intracellulare complex (MAI) (Grange et 
al. 1990). Other mycobacterial species, belonging to 
the M. tuberculosis complex (MTC) (Lachnick et al., 
2002), may also cause lesions in birds including M. 
tuberculosis and M. bovis (Van der Heyden, 1997).

Figure 1.  Typical lesions in liver and spleen     

In a recent retrospective study a steady increase of 
mycobacteriosis in hunting falcons in the UAE was 
noticed (Wernery et al., 2005). However, this study 
revealed also problems with PCR, e.g. PCR was able to 
detect DNA from non-tuberculous mycobacteria from 
formalin fixed, paraffin embedded tissue samples and 
from strains cultured on Loewenstein-Jensen (LJ) or 
Herrold’s egg yolk slant medium, but not from fresh 
organ material. 
In order to optimize molecular laboratory tests for 
diagnosing mycobacteriosis in birds, Tell et al., (2003a) 
compared four methods of rapid DNA extraction with 
isolates of M. avium, M. genavense, and M. fortuitum. 
The bead beating with enzymatic lyses technique 

yielded significantly purer and higher concentrations of 
extracted DNA compared with other DNA extraction 
methods. This paper describes the improvement of 
diagnosis of experimental mycobacteriosis in chickens 
as model for mycobacteriosis in hunting falcons from 
the Middle East.

Material and Methods
Five 4 weeks old domestic chickens (Rhode Island 
Red) were inoculated intravenously with 0.5 ml of 
MAA-suspension (ATCC strain no 19421, MacFarland 
turbidity 2). One additional bird served as a control. 
Weekly blood and faecal samples were taken for 
ZN-staining and PCR from all birds. Necropsy was 
performed immediately after death and samples were 
taken for routine bacteriology, histology and PCR. 
To screen for acid-fast rods, formalin fixed, paraffin 
embedded tissue of tuberculosis suspicious organ 
samples was stained according to Ziehl-Neelsen (ZN). 

Culture was performed on all cases using LJ-medium 
slants (BBL, BD221387) after decontamination and 
concentration of the samples according to Tell et al. 
(2003b). The LJ-slants were incubated at 37°C for 8 
weeks and inspected weekly for any growth. DNA was 
extracted from the fresh tissue or culture samples using 
the alkaline lyses method. For PCR amplification three 
pairs of primers were used according to Vitale et al. 
(1998). 
A similar second trial was conducted with two chickens 
(same breed and age) using different DNA extraction 
protocol with ATL (tissue lyses buffer), Proteinase K 
and lysozyme.

Results
Weekly blood and faecal samples from all six birds from 
the first trial were all negative with PCR as well as ZN-
staining. One inoculated bird died after 35 days, all other 
birds were euthanized the next day. All five inoculated 
birds from the first trial showed typical lesions in liver 
and spleen (Fig.1), less commonly in other organs. No 
lesions were seen in the control bird. Histopathology 
revealed a lot of central necrotic granulomas (Fig. 2) 
with numerous intralesional acid-fast rods surrounded 
by giant cells (Fig. 3) in all macroscopic suspicious 
organs. No mineralisation of the lesions was seen. 
Mycobacteria-suspicious colonies grew from all 5 
infected birds 3–4 weeks after inoculation on LJ slants, 
which stained acid fast. PCR for Mycobacterium avium 
complex from fresh tissue was negative from all birds, 
but was positive from the recultured bacterium.

In the second trial weekly blood and faecal samples 
from both birds were negative with PCR as well as ZN 
and Truant-staining. The first bird died after 30 days, the 
second chicken was euthanized after 37 days. Acid-fast 
bacteria (AFB) were seen in most organs in ZN-stained 
smears and by histology. However, due to different 
extraction protocol PCR was positive from most fresh 
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tissues. Lung and kidney were positive with PCR in 
only one bird of the second trial, whereas the lungs of 
both birds were positive with culture and ZN staining 
as well as the kidneys of both birds with culture.

Figure 2.  Central necrotic granuloma (H&E)

Figure 3.  Intracellular acid-fast rods (ZN)

Discussion
Until a decade ago, most cases of mycobacteriosis in 
birds were caused by mycobacteria of the MAI complex. 
However, nowadays a great number of different 
mycobacteria species have been identified from avian 
species using modern laboratory technologies. An 
increasing number of cases in falcons were observed 
during the last years at CVRL, culminating in 8 cases 
in 2003 (Wernery et al., 2005). Diagnosis is still based 
on typical tuberculous granulomas, and the detection of 
acid-fast rods in histology sections using ZN staining. 
Even recent studies (Foldenhauer et al., 2007) describe 
ante mortem diagnosis of avian mycobacteriosis in birds 
as difficult. The authors consider a liver biopsy sample 
as an efficient way to rule out or confirm the disease in 
cases where other methods fail to be conclusive.
All our infected chicken (5+2) revealed typical 
lesions, from which acid-fast rods were confirmed 
by histopathological examination. Similar to the 
findings from Tell et al., (2003a) in Japanese quail also 
inoculated intravenously with MAA, these gross post-
mortem findings were consistent with natural infections 
of avian mycobacteriosis.

Mycobacteria-suspicious colonies grew from all infected 
birds 3–4 weeks after inoculation on LJ slants, which 
stained acid-fast. However, PCR for Mycobacterium 

avium complex from fresh tissue was negative from all 
birds in the first trial, but was positive from the recultured 
bacterium. Due to different extraction protocol in the 
second trial PCR was positive from fresh tissues. 

Figure 4. Mycobacteria-suspicious colonies 4 weeks after 
inoculation on LJ slant

It is not completely clear why PCR failed to identify 
mycobacterial DNA from fresh tissue in the first trial, 
but similar problems occurred on previous falcon 
samples (Wernery et al., 2005). Most likely the 
special cell wall and envelope of mycobacteria is the 
reason for this phenomenon, since different extraction 
protocol improved results. The envelope is composed 
of a variety of soluble proteins, carbohydrates, lipids 
and three insoluble macromolecular components: 
arabinogalactan, peptidoglycan, and mycolic acid 
(Grange et al., 1990). The complex lipid-rich cell wall 
and thick mycolic acid layer render the organisms acid-
fast, meaning that they retain the color of arylmethane 
dyes such as fuchsine after being rinsed with a dilute 
acid (Grange et al., 1990). Already Tell et al., (2003a) 
tried to optimize rapid DNA extraction from different 
mycobacteria with best results in the bead beating with 
enzymatic lyses technique.

Interestingly, even with the improved DNA-extraction 
method, culture and histology was still more sensitive 
than PCR in the second trial. Lung and kidney were 
positive with PCR in only one bird, whereas the lungs 
of both birds were positive with culture and ZN staining 
as well as the kidneys of both birds with culture.
The most affected organs in our chicken were liver and 
spleen, followed by lung and kidneys.  Heidenreich 
(1995) states that the usual route of infection is oral 
and therefore the most common lesions in falcons 
are found in the gastrointestinal tract. However, other 
authors (Wernery et al., 2005) observed characteristic 
features mainly in liver and spleen of falcons, less often 
in intestines. 

MAA detection from faecal samples using ZN staining 
seems to be difficult, since Shitaye et al., (2008) found 
only 5 positive samples from 168 (3%) investigated 
faecal samples from naturally infected chickens. 
However, MAA was isolated from 50 (29.8%) of these 
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168 samples. With regards to the intermittent shedding of 
MAA through faeces the authors consider culture as the 
most sensitive diagnostic in vivo test. Since application 
in practice is difficult due to the long incubation time 
(Shitaye et al., 2008) we did not perform culture on 
faecal samples.
In conclusion, culture is still considered the “gold 
standard” compared with PCR. However, PCR testing 
from fresh tissue was improved due to different 
extraction protocol taking into consideration the waxy 
wall of mycobacteria.
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Summary
IOP was measured in seven species of birds of prey 
by means of rebound tonometry in two different body 

positions after ophthalmologic 
examination proved them 
to be healthy. Reference 
values were calculated for 
each species. Manometric 
calibration of the TonoVet® 
was conducted on enucleated 
eyes revealing differences 
between species. Therefore 
reference values need to 
be assessed for each single 
species.

Figure 1. New rebound tonometer TonoVet®

Introduction
Tonometry is essential for a complete ophthalmologic 
examination. So far, IOP in birds could only be 
measured with the applanation tonometer TONO-
PEN®. The new rebound tonometer TonoVet® (Fig.1) 
only touches the cornea at a very small surface area, 
does not require local anaesthesia and turned out to 
be well tolerated by birds (Harris et al., 2008, Jeong 
et al., 2007). Apart from reference values for a few 
species, the TonoVet® has not yet been evaluated for 
use in birds of prey and calibration against manometry 
is lacking. The purpose of this study was to evaluate the 
TonoVet® and to establish reference values for species 
found in Germany. Moreover, the impact of body 
position on IOP values was assessed, as body position 
is known to influence IOP in other species.

Material and methods
Four species of the family Accipitridae, one species of 
the family Falconidae and two species of the family 
Strigidae were included in the study. 

On each animal a complete ophthalmologic examination 
was carried out using slit-lamp biomicroscopy and direct 
ophthalmoscopy, in order to confirm ocular health. IOP 
was measured bilaterally with the TonoVet®, first in 
upright position (UP, Fig.2), then in dorsal recumbency 
(DR, Fig.2). 
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Figure 2. Upright position.

Figure 3. Dorsal recumbency.

For calibration, eyes of euthanized birds were 
immediately enucleated and stored in 0.9% NaCl 
solution at 2-9°C for up to 8 hours until measurement. 
A 20G- needle was inserted into the vitreous cavity 
and connected via a three-way stop cock to a NaCl-
solution reservoir and a digital manometer (ATP 
GmbH, Germany, Fig.4). IOP was increased from 5 
to 100 mmHg in 5 mmHg steps. Three IOP-readings 
were obtained with the TonoVet® in each step, using 
the internal calibration “d”. Only measurements which 
the tonometer indicated as valid were included. Linear 
regression analysis was used to calculate correlation 
coefficients.

Figure 4.

Results
Reference values for IOP in mmHg are depicted in 
Table 1. Results of regression analysis are presented 
in Table 2. 

The TonoVet® increasingly underestimates IOP in 
Accipiter nisus, Falco tinnunculus and Strix aluco with 
increasing IOP (Fig.5). In Accipiter gentilis, TonoVet® 
values almost represent the ideal line. In Haliaeetus 
albicilla and Buteo buteo, the TonoVet® increasingly 
overestimates IOP with increasing IOP compared to the 
manometric method (Fig.6).

Discussion
The TonoVet® was easy to use and well tolerated by 
the birds. Calibration showed that it reliably measures 
IOP, but reference values need to be assessed for each 
species. Determined values were comparable to other 
studies and confirmed differences related to species 
and size of the eyes (Bayón et al. 2006).

Figure 5.

Figure 6.
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Species n (eyes) mean(UP) SD n (eyes) mean(DR) SD

Haliaeetus albicilla 21 26.24 6.88 14 24.86 5.95

Buteo buteo 70 24.73 6.44 52 23.52 5.62

Accipiter gentilis 56 17.61 4.22 33 16.64 3.61

Accipiter nisus 33 14.94 2.45 16 14.50 1.86

Falco tinnunculus 136 9.68 2.51 126 9.63 2.52

Strix aluco 23 9.17 4.25 16 11.11 4.95

Asio otus 14 7.93 3.12 7 11.11 2.82

Table 1. Reference values for IOP in mmHg in upright position (UP) and dorsal recumbency (DR).

Species n (eyes) regression curve adjusted r² std error of the estimate

Haliaeetus albicilla 5 y =  0.23 + 1.55 x 0.993 2.28

Buteo buteo 10 y = -0.97 + 1.36 x 0.991 2.31

Accipiter gentilis 2 y = -3.53 + 1.15 x 0.997 1.22

Accipiter nisus 2 y = -0.66 + 0.91 x 0.996 1.03

Falco tinnunculus 2 y = -0.99 + 0.69 x 0.996 0.82

Strix aluco 4 y = -2.82 + 0.96 x 0.991 1.60

Table 2. Results of regression analysis.
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Book reviews
BSAVA Manual of Raptors, Pigeons and 
Passerine Birds
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The British Small Animal Veterinary Association 
(BSAVA) Manual of Raptors, Pigeons and Passerine 
Birds is the second edition of the popular BSAVA 
Manual of Raptors, Pigeons and Waterfowl published 
back in 1996. At the time, this Manual was an 
extremely useful reference for many of us struggling 
to cope with the increasing demand for knowledge on 
avian medicine. The new BSAVA Manual has been 
extensively revised and extended making it basically 
a complete new book. The Editors and Publishers very 
wisely removed the complete section on Waterfowl and 
replace it with a brand new section on Passerine birds. 
I was pleasantly surprised to learn that the Manual has 
been edited by John Chitty and Michael Lierz. Both 
John and Michael form part of a young generation of 
bright and enthusiastic Veterinary Surgeons who have 
already made a name through hard work and dedication. 
We are fortunate to have such figures amongst us in 
the avian medicine, but more importantly in the raptor 
medicine community. 

Only four of the original contributors remain in this 
second edition. Most of the different chapters have been 
prepared by well known and respected authorities in the 
avian medicine world, while some of the names of others 
are perhaps not easily recognizable. It is nevertheless, 
stimulating to see new comers contributing to enhance 
our knowledge on these subjects.

This new Manual contains 37 chapters and four 
appendices, over 153 tables and an outstanding 660 
colour photographs. After the introduction, three chapters 
deal with the husbandry and management techniques of 

the three groups of birds. The next 11 chapters address 
basic aspects of avian medicine, from an essential review 
on anatomy and physiology to the most sophisticated 
diagnostic and surgical procedures. Raptor medicine is 
dealt in 11 chapters, while six chapters are allocated to 
pigeon and four to passerine bird medicine. The last 
chapter addresses the all important legal, zoonotic and 
ethical considerations. The larger number of chapters 
dedicated to raptor medicine is a testimony to how 
advance and specialised raptor medicine has evolved 
over the years against other groups of birds. The Atlas 
is well balanced combining mostly short sections of 
solid text with highly illustrative images and tables to 
simplify understanding at a glance. 

As in any assessment of a book, the reviewer is 
requested to produce an impartial report of the content 
and format of the work and this is what I am intending 
to do in the lines below. A book of this magnitude is 
difficult to produce and little spelling mistakes here and 
there and omissions are bound to happen and this book 
is not an exception. However, I take my hat off to John 
and Michael as the coordination of the contributions of 
such a large number of authors per se is an enormous 
task. I was personally glad to see the term “Problem”, 
referring to particular medical conditions from the first 
edition, largely removed from the Table of Contents 
(although is still in use in Chapter 20) and replaced with 
more descriptive medical terminology in this second 
edition. I also think the word “Toxin” should be used to 
describe a poison of protein origin produced by higher 
plants, certain animals and pathogenic bacteria rather 
than using it to describe a toxic element such as heavy 
metals or pesticides as widely used by our American 
colleagues on the other side of the Atlantic. This reviewer 
would have preferred addressing clinical laboratory 
diagnostic disciplines as separated subjects rather than 
to include them in a single chapter as clinical pathology 
together with post-mortem examination. Nevertheless, 
Chapter 9 is a magnificent and useful section. The 
photographs of blood cells are not very clear and easily 
recognizable. Maybe better and additional material can 
be included in any future edition. In addition, some 
relevant and important references have been omitted 
throughout some of the chapters, but in particular from 
Appendix 3. I also think the Formulary is probably a 
bit short and could do with some expansion and include 
more species-specific indications. I applaud the effort of 
the Editors at specifying that some of the medicaments 
mentioned in the Formulary have been authorized for 
use in the species mentioned in the United Kingdom. 
All these are probably small issues that may require 
some attention in any future reprint or edition. 
However, these minor comments should not diminish 
the great value of this new Manual. The Publisher, the 
Editors and the contributors should be congratulated 
for producing such a magnificent reference text book. 
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The BSAVA Manual of Raptors, Pigeons and Passerine 
Birds is a master piece produced by experienced and 
highly qualified authorities and it should find its way to 
the library of every Veterinary Surgeon working with 
birds. 

Reviewed by:
Jaime Samour MVZ (Hons), MVZ, PhD, Dip ECZM

Wrsan, P.O. Box 77338, Abu Dhabi, UAE

Practical Handbook of Falcon Husbandry and 
Medicine. 

Muller, Margit 
Gabriele.
Nova Science 
Publishers. ISBN: 
978-1-60741-608-1

Falcon medicine exists for centuries, but in the 
past 10-15 years tremendous progress and new 
development of diseases and treatment methods 
have been made. It has always been a challenge to 
treat these beautiful birds of prey and the challenge 
continues until now. Falcons, falconry and falcon 
medicine are important in Abu Dhabi and the 
United Arab Emirates which can be regarded as 
the cradle of modern falcon medicine in the 21st 
Century. Having treated more than 30,000 falcons 
over the past years, the author feels that the time 
has come to share her outstanding experience with 
the veterinarians’ and falconers’ community for the 
sake of these incredible birds of prey – to enhance 
their living conditions and to improve medical 
falcon health care world-wide. This book is based 
on her experience of a large variety of different 
cases and is therefore very practical-oriented. It is 
intended to be a useful handbook for all interested 
people working with falcons and other avians such 
as veterinarians, veterinary students, falconers and 
raptor rehabilitation workers. The aim of this book 
is not to include all research that has ever been 
done on falcons, but to highlight those issues that 
are really working out in practice. It includes 17 

chapters ranging from history of falcon medicine 
to different diseases up to first aid and intensive 
care medicine.
	 More information on www.falconhospital.com and 

for orders at:-
https://www.novapublishers.com/catalog/product_info.

php?products_id=10102 and online book shops

Directory of Important Bird Areas in Mongolia: 
key sites for conservation
Eds: Batbayar Nyambayar and Natsagdorj 
Tseveenmyadag

Copies available from: Wildlife Science and Conservation 
Center (E-mail: info@wscc.org.mn; Website: www.wscc.
org.mn); BirdLife International Asia Division (E-mail: info@
birdlife-asia.org; Website: www.birdlife-asia.org); BirdLife 
International (E-mail: birdlife@birdlife.org; Website: www.
birdlife.org)

Mongolia retains vast areas of relatively unspoiled 
natural habitats, including boreal forest, steppe 
grassland, desert and semi-desert, and many important 
wetlands. One quarter of Mongolia’s territory falls into 
one or more categories of what the World Bank defines 
as ‘critical natural habitats’.

These habitats still support healthy populations of 
species that have declined or disappeared elsewhere. 
Mongolia supports significant numbers of 18 threatened 
bird species, including Swan Goose Anser cygnoides, 
Lesser Kestrel Falco naumanni, and White-necked 
Crane Grus vipio (all Vulnerable), Saker Falcon Falco 
Cherrug (Endangered), and most of the global breeding 
population of White-throated Bushchat Saxicola 
insignis. But as the country experiences economic 
growth, Mongolia’s natural habitats look set to enter 
a period of unprecedented pressure. With funding 
from Japanese consultant trust funds, The World Bank 
- which works with the Government of Mongolia on 
matters relating to sustainable economic development 
- contracted BirdLife Asia to undertake a study of 
the impacts of mining, infrastructure and tourism 
development on Mongolia’s critical natural habitats.

BirdLife is the only organisation that is currently 
identifying important sites for conservation worldwide 
in a way that is consistent with the World Bank’s 
Operational Policy on Natural Habitats. Working 
with the Wildlife Science and Conservation Center 
(a Mongolian NGO), the Institute of Biology at 
Mongolia’s Academy of Sciences, and Mongolia’s 
Ministry of Nature, Environment and Tourism,  BirdLife 
has completed the Directory of Important Bird Areas 
in Mongolia, which was launched in the Mongolian 
capital, Ulaanbaatar, in February 2009. The 70 IBAs 
identified cover around 5% of Mongolia’s territory.
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What’s New in the Literature?
Humoral response of hybrid falcons inoculated 
with inactivated paramyxovirus-1 vaccine
Lloyd C, Wernery U. (2008)
J Avian Med Surg, Sep 22(3): 213-7.
	
Paramyxovirus serotype 1 (PMV-1), the etiologic agent 
of Newcastle disease, is an important cause of morbidity 
in falcons in the Middle East. To determine whether 
a commercial, oil-based, inactivated poultry vaccine 
produces humoral response in falcons, we vaccinated 
38 young, unvaccinated gyr-peregrine hybrid falcons 
(Falco rusticolis X Falco peregrinus) and monitored 
antibody response for a 45-day period after vaccination. 
To determine whether immunity is vertically transmitted, 
we additionally tested the yolks of 15 unfertile eggs of 
falcons vaccinated 5 months previously. All testing was 
done by commercial enzyme-linked immunosorbent 
assay for PMV-1 antibody designed for use in poultry. 
In the vaccinated falcons, serum antibody levels to 
avian PMV-1 increased by day 14 after vaccination, 
and titers continued to increase until day 45 when the 
study ended. Five percent of birds failed to seroconvert. 
Adult female falcons vaccinated with inactivated 
vaccine produced eggs with high antibody levels. 
The inactivated vaccine caused no detectable adverse 
affects in the gyr-peregrine hybrids.

Upper respiratory tract infection caused by 
Cryptosporidium baileyi in three mixed-bred 
falcons (Falco rusticolus x Falco cherrug).
van Zeeland YR, Schoemaker NJ, Kik MJ, van der 
Giessend JW. (2008)
Avian Diseases  52(2):357-63.
	
Three mixed-bred raptors (Falco rusticolus x Falco 
cherrug) from a German falcon breeder were presented 
with a history of respiratory distress. In one bird a 
laryngeal stridor was noted, and oral examination 
revealed an epiglottal swelling. In the other two 
birds, nasal discharge and sneezing were the main 
clinical symptoms. Nasal flushing samples and 
biopsies were collected for pathologic, bacteriologic, 
and parasitologic examination. Results confirmed a 
cryptosporidial infection. Polymerase chain reaction 
(PCR) and DNA analysis identified the causative agent 
to be Cryptosporidium baileyi. No cryptosporidia were 
detected in fecal samples, indicating the infection was 
confined to the respiratory system. Analysis of prey 
animals (pigeons, quail) failed to identify the source of 
infection. Treatment was initiated with paromomycin 
in all three birds, whereas in two birds an additional 
therapy with azithromycin was given. However, no 
clinical improvement was seen after several weeks of 

treatment, and the birds either died or were euthanatized. 
To the authors’ knowledge, these are the first confirmed 
cases of disease caused by cryptosporidia in the order 
of Falconiformes.

Prevalence of Hematozoa in falcons in the 
United Arab Emirates with respect to the 
origin of falcon hosts.
Lierz M, Hafez HM, Krone O. (2008)
 J Avian Med Surg.  22(3):208-12.

To determine the prevalence of blood parasites with 
regard to country of origin in a population of falcons 
kept in the United Arab Emirates (UAE), 432 falcons 
of 3 different species and 2 hybrid species originating 
from Asia, Europe, and the United States were 
examined. Birds were divided into 2 groups. Group 1 
comprised 323 birds examined immediately after arrival 
in the UAE. Blood parasites were detected in 6.8% of 
birds. Group 2 comprised 109 birds kept longer than 5 
months in the UAE; of these, 15.6% were positive for 
blood parasites. No hybrids (captive bred birds from 
the United States or Germany) were positive in group 
1, whereas 18.2% of the gyrfalcon/saker and 5.9% 
of the gyrfalcon/peregrine hybrids in group 2 were 
infected with blood parasites. Wild-caught birds from 
Asia were positive in both groups. In total, 39 (9%) 
of the 432 falcons examined were infected with blood 
parasites. The blood parasites detected were identified 
as Haemoproteus tinnunculi (5.3%), Haemoproteus 
brachiatus (0.9%), Leucocytozoon toddi (0.9%), and 
rickettsia-like parasites (1.9%). This study appears to be 
the first to investigate the prevalence of blood parasites 
within the UAE with regard to the origin of the birds. 
Additionally, it is the first report of H brachiatus in 
a saker falcon (Falco cherrug). No correlations were 
found between infection with a blood parasite and 
clinical disease in the birds in this study.

A novel Sarcocystis-associated encephalitis and 
myositis in racing pigeons 
P. Olias;  A. D. Gruber;  A. O. Heydorn;  A. Kohls;  H. 
Mehlhorn;  H. M. Hafez; M. Lierz  (2009)
Avian Pathology  38; 2: 121 - 128 
	
Sarcosporidian cysts in the skeletal muscle of domestic 
pigeons (Columba livia f. domestica) have previously 
been attributed to infection with Sarcocystis falcatula, 
which is shed in the faeces of the opossum (Didelphis 
virginiana). Here, we describe fatal spontaneous 
encephalitis and myositis associated with Sarcocystis 
infections in three flocks of racing pigeons with 47 
of 244 animals affected. The clinical course was 
characterized by depression, mild diarrhoea, torticollis, 
opisthotonus, paralysis and trembling. Histopathological 
examination of 13 pigeons revealed generalized severe 
granulomatous and necrotizing meningoencephalitis 
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and myositis with sarcosporidian cysts. Light and 
transmission electron microscopy identified cysts in 
heart and skeletal muscle of 1 to 2 mm in length and 20 
to 50 µm in width. These were subdivided into small 
chambers by fine septae and filled with lancet-shaped 
cystozoites (7.5 1.5 µm) and dividing metrocytes, 
which is characteristic for Sarcocystis. The cysts had 
smooth walls and were devoid of protrusions typical of 
S. falcatula. Polymerase chain reaction amplification 
and sequencing of the internal transcribed spacer region 
(ITS-1) and the complete 28S rRNA identified a novel 
Sarcocystis species with only 51% ITS-1 nucleotide 
sequence similarity with S. falcatula. A phylogenetic 
comparison of the 28S rRNA revealed close sequence 
homologies with Frenkelia microti, Frenkelia glareoli 
and Sarcocystis neurona. The clinical, histopathological, 
electron microscopic and genetic data are unlike any 
previously described protozoan infections in pigeons, 
suggesting a novel, severe disease due to an as yet 
undescribed Sarcocystis species. 

Determinants of eggshell strength in 
endangered raptors
Castilla AM, Herrel A, Van Dongen S, Furio N, Negro 
JJ. (2009)
 J Exp Zool Part A Ecol Genet Physiol.  311A(4):303-
311.

We compared eggshell strength in a group of falcon 
taxa including the Peregrine falcon (Falco peregrinus 
peregrinus), the red shaheen falcon (F. peregrines 
babylonicus), the saker falcon (F. cherrug), the gyr 
falcon (F. rusticolus) and some interspecific and 
intraspecific hybrids. Our results showed that smaller 
falcons (<1,000 g) of the peregrine group have 
eggshells that are Significantly softer (Mean = 13.3 N) 
and thinner Mean = 0.26 mm) (n=107 eggs) than larger 
falcons (>1,000 g) of the gyr-saker group (Mean = 20.8 
N and 0.39 mm, respectively, n=81 eggs). We found a 
significant positive correlation between egg hardness 
and eggshell thickness. Linear mixed models showed 
that clutches from heavier females consisted of larger 
and harder eggs with thicker shells and thicker egg 
membranes. Eggs produced by older females and eggs 
laid later in the laying sequence were relatively smaller 
and softer and had relatively thin egg membranes and 
eggshells. Individual females, irrespective of their age, 
contributed significantly to the observed variation in 
egg strength. Egg size and hardness of hybrid eggs 
were similar to that of the pure species suggesting 
that hybridization does not affect eggshell hardness or 
thickness. Our study provides quantitative evidence 
of several factors, other than levels of contamination, 
which may affect eggshell thickness and hardness in 
falcons. 

Movements of Juvenile Gyrfalcons from Western 
and Interior Alaska Following Departure from 
Their Natal Areas 
C. L. McIntyre, D. C. Douglas, L. G. Adams (2009)
Journal of Raptor Research 43 (2), 99–109 

Juvenile raptors often travel thousands of kilometers 
from the time they leave their natal areas to the time they 
enter a breeding population. Documenting movements 
and identifying areas used by raptors before they enter a 
breeding population is important for understanding the 
factors that influence their survival. In North America, 
juvenile Gyrfalcons (Falco rusticolus) are routinely 
observed outside the species’ breeding range during the 
nonbreeding season, but the natal origins of these birds 
are rarely known. We used satellite telemetry to track 
the movements of juvenile Gyrfalcons during their first 
months of independence. We instrumented nestlings 
with lightweight satellite transmitters within 10 d of 
estimated fledging dates on the Seward Peninsula in 
western Alaska and in Denali National Park (Denali) 
in interior Alaska. Gyrfalcons spent an average of 41.4 
± 6.1 d (range = 30–50 d) in their natal areas after 
fledging. The mean departure date from natal areas was 
27 August ± 6.4 d. We tracked 15 individuals for an 
average of 70.5 ± 28.1 d post-departure; Gyrfalcons 
moved from 105 to 4299 km during this period and 
tended to move greater distances earlier in the tracking 
period than later in the tracking period. Gyrfalcons 
did not establish temporary winter ranges within the 
tracking period. We identified several movement 
patterns among Gyrfalcons, including unidirectional 
long-distance movements, multidirectional long- and 
short-distance movements, and shorter movements 
within a local region. Gyrfalcons from the Seward 
Peninsula remained in western Alaska or flew to eastern 
Russia with no movements into interior Alaska. In 
contrast, Gyrfalcons from Denali remained in interior 
Alaska, flew to northern and western Alaska, or flew 
to northern Alberta. Gyrfalcons from both study areas 
tended to move to coastal, riparian, and wetland areas 
during autumn and early winter. Because juvenile 
Gyrfalcons dispersed over a large geographic area and 
across three international boundaries, conservation 
efforts should focus on both regional and international 
scales.
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News and announcements
International Fund for Houbara Conservation

Decision of the Crown 
Prince Mohammed Bin 
Zayed Al Nahyan for 
the year 2008 in respect 
of reorganizing The 
International Fund for 
Houbara Conservation 

The actual situation of the Houbara population and the 
levels of hunting and pressure on the species are not 
sustainable in the long-term. Because of this and the 
cultural, traditional place that Houbara and falconry 
have in the Arabian Peninsula, Abu Dhabi has decided 
to establish a new governmental initiative to preserve 
the future of the Houbara in the wild, as well as keeping 
alive the tradition of Arab falconry.

This organization will follow the efforts already done 
by the Abu Dhabi government, through its National 
Avian Research Center in Abu Dhabi and the Emirates 
Center for Wildlife Propagation in Morocco.

The aim of the new organization is to secure a wild 
population of Houbara Bustard that can sustain managed 
falconry activities in the long term.

Four main goals have been identified:

1.	 To conserve the variety and integrity of the 
Houbara Bustard species throughout its range 
(genetic, behavioural and ecological specificity).

2.	 To manage existing wild Houbara populations to 
maintain a level compatible with the expectations 
of the falconers.

3.	 To set up a global management system for 
Houbara populations and their habitat.

4.	 To increase the wild population of Houbara 
Bustard through the release of captive-bred 
Houbara Bustard.

To achieve the purposes the above, the Fund shall carry 
out the following: 

1.	 Set a long-term strategy to achieve its objectives, 
which shall be approved by the board

2.	 Conduct the necessary scientific researches 
and studies for managing activities of hunting, 
eliminate illegal hunting by trapping as well as 
trading in wild bustards, promote implementation 
of protection measures in places where bustards 

are released and breeding in captivity.   
3.	 Participate in, promote and support international 

protection efforts and initiatives aiming at 
protecting bustards and their habitats in all the 
countries where they exist. 

4.	 Develop and implement plans and schemes 
aiming at protecting bustards and maintaining 
permanency of Arabian falconry heritage in the 
long-term. 

5.	 Cooperate and coordinate the Fund activities with 
any international organization that is concerned 
with protection of bustards and conservation of 
Arabian falconry heritage.     

Saker Falcon harvest and trade from Mongolia: 
an update.
From the CITES website:
http://www.cites.org/eng/com/SC/58/E58-21-1.pdf

CITES: Fifty-eighth meeting of the Standing 
Committee. Geneva (Switzerland), 6-10 July 2009

At its 21st meeting (AC21, Geneva, May 2005), the 
Animals Committee categorized F. cherrug as ‘of urgent 
concern’ in nine range States, including Mongolia, 
and ‘of possible concern’ in a further 26 range States. 
In consultation with the Secretariat, it formulated 
recommendations directed to the range States 
concerned with deadlines for their implementation. The 
Secretariat provided updates on the implementation of 
these recommendations at the 54th and 55th meeting of 
the Standing Committee [SC54, Geneva, October 2006 
(see document SC54 Doc. 42), and SC55 (The Hague, 
June 2007) (see document SC55 Doc. 17)].

In response to the recommendations addressed to it, 
Mongolia advised the Secretariat on 6 September 2005 
that no further export permits would be issued “until 
the problem of F. cherrug is resolved at the Animals 
Committee through the Secretariat”. The Secretariat 
conveyed this information to all Parties in Notification 
No. 2006/061 of 14 November 2006.

Subsequently, the attention of the Secretariat was drawn 
to press coverage in Mongolia which suggested that 
export of specimens of this species may be continuing. 
In response to an enquiry from the Secretariat, the 
Mongolian Management Authority confirmed that 
exports were continuing.

In the light of this, at SC57, the Standing Committee 
agreed that, if Mongolia did not comply with the 
recommendations of the Animals Committee in full, 
to the satisfaction of the Secretariat and Chairman of 
the Animals Committee, by 31 December 2008, the 
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Standing Committee would recommend that all Parties 
suspend trade in F. cherrug with Mongolia. No such 
compliance occurred and the Secretariat informed all 
Parties of the Standing Committee’s recommendation 
through Notification to the Parties No. 2009/003 of 3 
February 2009.

The Secretariat made contact with Mongolia at a 
meeting on the conservation of the Saker Falcon (April 
2009, United Arab Emirates) convened at the request of 
the Conference of the SC58 Doc. 21.1 – p. 6 Parties to 
the Convention on Migratory Species of Wild Animals. 
It was clear to the CITES Secretariat that, under the 
Review of Significant Trade, Mongolia had not provided 
as much information as was in its possession about this 
species. Subsequently, Mongolia supplied a response 
to the recommendations of the Animals Committee 
[available on CITES website].

The Secretariat believes that the programme being 
developed in Mongolia for the conservation and 
sustainable use of this species in an interesting and 
innovative one. Mongolia is undoubtedly one of 
the remaining strongholds for F. cherrug. Given the 
apparently stable population in the country and the 
actions to increase the population artificially, the 
Secretariat suggests that, in line with paragraph u) of 
Resolution Conf. 12.8 (Rev. CoP13), the Committee 
withdraw its recommendation to Parties to suspend 
trade in specimens of F. cherrug from Mongolia on 
the condition that Mongolia maintains an export quota 
of 300 specimens for the years 2009 and 2010 and, 
before establishing a quota for 2011, reports at the 25th 
meeting of the Animals Committee and takes advice 
from that Committee about the development of the 
programme.  

Saker Falcon eggs in artificial nest site, Mongolia 2009 

(Photo: A. Dixon)
Specialist meeting on the conservation of
the Saker Falcon
April 5-7, 2009, Hilton Abu Dhabi

Conclusions and Recommendations

Participants at the meeting agreed that there was a 
shared common goal in that the conservation of the 
Saker Falcon is a high priority. The meeting recognises 
that there are major gaps in our knowledge on the 
status of the Saker Falcon and the threats faced by 
the species.

1.	 Co-operation between all stakeholders in the 
Saker range states is required to improve the 
conservation status of the species, including 
undertaking conservation activities under the 
umbrella of the CMS Birds of Prey MoU and 
further to encourage all Saker range states to 
join this MoU.

2.	 The meeting has supported the Saudi Arabian 
initiative to develop a regional Action Plan 
together with BirdLife Middle East involving 
end users in the GCC region

3.	 BirdLife is to undertake a review of the IUCN 
status of the Saker via public forum in autumn 
2009 and we encourage all interested parties to 
participate in this process.

4.	 The meeting recognises the need to:- 
•	 educate and inform end-users about the 

conservation issues of using wild-sourced 
Sakers

•	 quantify the number of falconers and the 
number and types of falcons used in the 
region

•	 and to transmit this information to relevant 
bodies.
And this could be achieved by encouraging 
the establishment of falconry associations in 
Arab falconry nations.

5.	 The way MEA’s are applied should reflect the 
realities of the needs for Saker conservation 
(including the role of legal sustainable use and 
trade), together with the social, cultural and 
economic needs of the parties. In turn, MEA 
obligations should be respected by all parties.
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Falconry Heritage Trusts seeks materials 

What do we know about the homeland of falconry? 
What species were the first hunting birds? What was 
the main quarry? When did falconry first begin?

The majority of historians believe that falconry was 
born in the steppes of Central Asia. Some people 
say 4000 years ago, some even more. Some think 
that it was born in China, some in Mongolia, some 
in Persia. We have many unanswered questions. 
For example, if falconry originated in China, where 
exactly? China is a very huge by territory, in which 
part did it begin?  

Illustration above: Depiction of early mongol falconer 
mounted on camel (courtesy of Munkzhul B.).

Undoubtedly, falconry was born in the countries 
with very specific languages that are not widely 
understandable to other nations. Little historical 
information is published in English at the moment. 
Some exists in French, German, Latin, Spanish and 
a few other languages. We certainly need establish a 
general databank to collate this material and translate 
it into English for a wider audience.  

In order to collect all available information together 
the Falconry Heritage Trust was established in 
2004. In 2008 this Trust obtained charity status (Nr. 
1125033, registered in the UK).

The Falconry Heritage Trust will launch the series 
of translations of the most interesting materials into 
English. Therefore, if in your family’s archive, or in 
the possession of your friends, colleagues, neighbours 
there are some interesting or unusual artefacts, 
postcards, post-stamps, photos, articles, chapters, 
manuscripts etc. please let us know. These materials 
can be assessed by a panel of experts who will 
decide whether or not to translate them into English 
and post them on the website for a wider audience. 

Maybe you know some ancient coins with falcon or 
falconry scenes. Maybe you possess original pictures 
with falconry scenes of little-known artists. Maybe 
you have movies on falconry. At the moment we 
cannot even say when the first documentary movie 
on falconry was made. Undoubtedly, it was mute 
and black-white, and it was probably filmed at the 
beginning of the 20th century, but when, by whom 
and where?
 

Illustration above: A day’s hawking at Dera Ghazi Khan, 
Punjab, India (from Life Magazine, November 1884).  

At the moment the number of falconers and historians 
who are interested just in the history of falconry is 
not huge and therefore if you know anybody who 
might help or might be interested in any cooperation 
with us, please let us know.   

If you are interested in any work together with FHT 
please don’t hesitate to contact us:

Jevgeni Shergalin, Archivist
Falconry Heritage Trust  
P.O.Box 19, Carmarthen  
SA33 5YL, Wales,  
United Kingdom 
 
Tel: (0044) 1267 233864  
Fax: (0044) 1267 233864 
 
Email: fht@falcons.co.uk  
Website: www.falconryheritage.org  
   
Nickname in Skype - shergalin 
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  

  
    

  




        
     

       
      

  

  

  

  

    
  Gallus domesticus  

mycobacterium avium subsp. 

Avium  

      
  

    
        

       
       

     
(mycobacterium 

avium subsp. AviumMAA)


  ZN    PCR 



    

MAA
–

PCR 
        

       PCR
     

            
     

      
PCR

  
   PCR   PCR

      
      

  

  

 

      
 TonoVet®   


 

       
  


  

     
 Rebound Tonometer TonoVet®

      
       


   TonoVet® 


       

  

  

 

Enterocytozoon bieneusi
–  

  
-

  


       


        

     
 PCR    

Enterocytozoon bieneusiD
 D

     
    

       
       

  
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–  

  

  

  

International Wildlife Consultants Ltd.
––  

uk.co.falcons@falco  
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
    
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PHOTO SPOT
Houbara (Chlamydotis undulate fuertaventurae)

Displaying male photographed by Dave Gregson, Fuerteventura March 2009

Above left: Shows dark, more heavily barred upperparts that distinguish this smaller island race 
fuertaventurae from the nominate form of North Africa.   Above right: Shows bird walking slowly, raising 

black neck-plumes and white crown-plumes.

Below left: Shows bird standing still with black and white neck-plumes raised.  Below right: Shows the 
climax of the display where the Houbara runs with its white neck-plumes completely covering its head.




