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Saker sheltering from a summer snowstorm at its roost site on an 
electricity pole in NW Sichuan, China (Photo: Andrew Dixon)
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Editorial
In this issue we give a 
brief overview of a busy 

surveyors and researchers 
in Europe and Asia in 2007, all of whom were 
funded by the Environment Agency of Abu 

(no mean feat in itself) and this work has presented us 

in most of these countries.  In the Pannonian basin of 

electricity pylons.  There is some evidence of a decline 

side the species has expanded its range along power 

predominantly on birds and voles rather than sousliks, 
which are the staple mammalian prey of the power line 

and has only a tentative foothold in Romania. Future 
research in these areas will be directed at understanding 

least, the possibility of reintroduction. 

despite an apparent abundance of suitable nesting sites 
and prey in the steppic landscape of Anatolia. Is this 

grounds?  The article by Lobkov and co workers on 

this remote part of the world the trapping of migratory 
falcons is rife. Certainly trapping is a major problem 

demonstrates.  As we go to press trappers, with the 

are again active in Mongolia despite the current trade 

wait to see what develops in this situation as the current 
trade does not appear to be demonstrably sustainable 

Trapping is just one of many problems faced by 

Falcons from Mongolia has led to the discovery of a 
major and increasing threat posed by new electricity 
distribution lines to migratory and wintering raptors 
in remote areas of western China.  Better foresight in 
the design of power poles could dramatically reduce 
mortality rates in raptors and the frequency of power 
outages caused by bird electrocutions.  Publicity, 

required to address this problem.

Considering the threats faced by migratory falcons, 

Arab Emirates are co-leading an initiative to explore 
the development of a new agreement to help conserve 
migratory birds of prey and owls in the Africa-Eurasian 
region. This follows decisions by the World Working 
Group on Birds of Prey and Owls (Budapest 2003) and 

calling for action to tackle the threats faced by these 
birds. This initiative is progressing via a forthcoming 

nd th

October 2007) to discuss the possible form of a new 

following website for more details: http://www.cms.
int/species/raptors/index.htm.

Just as the trapping of falcons for falconry is impacting 
on wild falcon populations, the article by Dr Olivier 

demonstrates the wastage caused by the smuggling of 
live Houbara Bustards from Pakistan into the Middle 
East where they are used to train falcons.  Falconers 
need to realise that for every live smuggled Houbara 
that ends up in the Middle East at least ten have 
probably died in transit and that the end result is less 
wild birds to hunt.  In addition there is the real risk that 

Gulf country, generating tremendous negative publicity 
for the sport of Arab falconry.  

In a paper describing the devastating effects of highly 

played by the trade in wild falcons trapped in Central 
Asia and smuggled into the Middle East.  The authors 
observe that there is a need to improve the legislation 
governing the import and export of birds into these 
countries and to reinforce the existing laws related to 
quarantine regulations at border posts.

The treatment of cryptosporidium, an emerging 
parasitic disease of captive falcons, is presented by Drs 

in the letters section between veterinarians on the 
Birdmed internet discussion group on the challenges of 
treating this condition. Other veterinary articles cover 
topics from anaesthesia, blood pressure monitoring, 
blood gas values and mycoplasma infections.

articles to stimulate us.  With the emergence of new 
conservation pressures and diseases affecting both 
captive and wild populations there appears to be plenty 
of work to keep those of us who care about birds of 
prey busy for another season.
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Notes from the Field 2007
Andrew Dixon
International Wildlife Consultants Ltd., P.O. Box 19, 

Introduction
Through a contract to International Wildlife Consultants 
Ltd., the Environment Agency of Abu Dhabi has 
funded survey, research and conservation work on 

Falco cherrug in several countries 
across Eurasia.  This long-standing commitment to 
falcon research and conservation continues to improve 

Falcons in several regions of their extensive global 
breeding range and has resulted in the development 
of wildlife management programmes that have a 

In this article I outline some of the projects that have 
been undertaken in 2007; more detailed descriptions 
of the individual studies will appear in future issues of 
Falco
Falcon surveys have been undertaken in Bulgaria, 

more accurately determine the true status of the species 
in this hitherto poorly recorded region.  In Asia, survey 

research directed at developing wildlife management 
programmes was undertaken in Mongolia.

South-east Europe Saker Network (SESN)

in the region to exchange information, ideas, equipment 
and to provide seed-funding for the development of 
long-standing conservation programmes.

In Bulgaria

any pairs in former breeding haunts.  Again, in 2007, 

sightings of single birds were reported in the country, 
raising hopes that these could eventually breed.  Dimitar 
Ragyov (Central Laboratory of General Ecology) 

and 24 on electricity pylons in the hope of attracting 

with this attempt at encouraging natural recolonisation 

towards developing a re-introduction programme.  To 

time at the IWC falcon breeding facility in Carmarthen 
in order to learn the techniques and requirements of a 
captive-breeding programme. 

In Croatia

Croatia, which lies on the edge of the Pannonian Basin 
where the former steppe grasslands of Central Europe 
reached their south-western limit. The former range 

Croatia but it is likely that the species was closely tied 

possibly bred in White-tailed Eagle nests within the 

also been reported during the breeding season from 
et al., 2003), 

seen at power line pylons in agricultural landscapes (D. 

in Raven Corvus corax nests on electricity pylons in 

in agricultural landscapes, where it appears that the 
diet comprises mainly birds and voles.  Both nests were 
successful and obviously represent a western extension 
of the Vojvodina breeding population in neighbouring 

Photo 1. 
2007 (D. Grlica)



In Macedonia, Branko Micevski (Institute of Biology) 
surveyed the steppic areas of the country but found 

the population of Imperial Eagles Aquila heliaca that
exist here do not feed on sousliks, they do not exist in 
central Macedonia, but instead feed primarily on voles 
in agricultural landscapes.  There is little data on the 

republic but up to the 1960s it was reportedly a regular 

It is possible, during former times when the breeding 

Falcons Falco biarmicus still breed in the country and 

where biarmicus and cherrug may possibly hybridise, 

In Moldova

out searches in known former nesting areas and along 
power lines in the country. At the beginning of the 
20th

widespread species in the republic (Osterman, 1914), 
and up until the 1970s was breeding in many woods 

about 1.2 pairs per 1000 ha of forest.  Apart from a 
sighting of a single bird in the Prut valley, the only 

nests on electricity pylons.  These birds feed primarily 
Spermophilus

citellus and S. suslicus) and the breeding population 
in Moldova appears to be limited by the availability 
of their favoured prey. This population is closely 
linked geographically and ecologically to the steppe 

place on power lines that traverse these two adjoining 
countries. In Ukraine

In Romania surveyors from the Milvus Group (Robert 

Dorosencu) undertook surveys of the Dobrogean 
region of the country incorporating parts of the Danube 

2 squares in 
Dobrogea, which were pre-selected on the basis of their 

Falcons found in any of these squares. Observations at 
three previously known territories showed that all were 
occupied at some point but none were successful at 

to have actually laid eggs.  On a more positive note an 

in a wooded area on the 11th June, and this youngster 
may have been bred locally but no nest could be found.  
This combination of targeted observations and wider 
coverage of 10 x 10 km survey squares provides good 

Dobrogea and is not simply overlooked. 

In Serbia

now mainly concentrated in power lines in the northern 
region of Vojvodina, with no known pairs in the alluvial 
forests of the major rivers or the mountainous region of 

which will provide permanent and safer homes for the 

use.

In Turkey, a survey team from Bulgaria worked with 
a Turkish raptor enthusiast, Mehmet Deli, to survey 

Anatolia and eastern Turkey. The work was supported 

of these sites turned up just three breeding pairs, two 
in central Anatolia and the third in eastern Turkey. 
Turkey is a vast country with many apparently suitable 

but the species is nonetheless very scarce.  During the 

falcon trappers have been caught attempting to catch 

of breeding birds may be responsible for the apparent 

Photo 2. 
(D. Ragyov)
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Survey work in Asia
In

Falcon population in the northern and southern 
foothills of the Tarbagatai Ridge.  In this hill range, 
Anatoliy encountered 20 active nests and succeeded 
in microchipping 34 nestlings.  The microchipping 
scheme has been primarily aimed at recording any 

their way to veterinary hospitals in the Middle East, 
however one microchipped bird was traced via another 
source.  This bird was 
microchipped as a nestling 
in a brood of two males in 
the Manrak Mountains of 

10th June 2002 and was 
killed in February 2006 

Xinjiang in northwest 
China.  The microchip 
was found when the bird 
was stuffed to be sold as a 
taxidermy specimen in the 

In Mongolia, a team 

and Conservation Center) 
recorded occupancy rates, 
breeding success and 

Voles.  These small rodents are a key component of 

Mongolia and are regarded as agricultural pests that can 

potential impact of raptor predation on the population 

areas where the raptor population has been increased 

Masters student, Gankhuyag Purev-Ochir, has been 

An English PhD student, Mark Etheridge undertook 

information will be used to produce a model that could 
be used to determine quotas for a sustainable harvest of 

Mongolia with only lip service paid to determining the 
impact of this trade on the wild population.  Work began 

removed by line workers when they clear nests from 

Buteo hemilasius) from building their nests 

Photo 3. 

Photo 4. 
northern Mongolia 2007 (A. Dixon)
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Photo 5.
 (Ma Ming)

In China Prof. Ma Ming (Xinjiang Institute of Ecology 
and Geography) and a team of students surveyed 
the eastern Junggar Basin of Xinjiang for 8 days in 

respectively.  In June and July an expedition was made 

via satellite telemetry from Mongolia in 2006/7.  We 
collected data for the wintering area from the local 
weather station and described the habitats and available 
prey species that the birds exploit.  On visiting these 

raptors through the proliferation of new electricity 
distribution lines. There is a great deal of investment 
in local infrastructure with a number of remote villages 

and settlements now being connected to the electricity 
supply.  Beneath the power poles of one new 10 kV line 
running 16.1 km from Madoi we found the electrocuted 

of these birds were killed by poles with 
overhead jump wires (19 of 200 poles were of 
this type and 12 of these had dead birds below).  
The satellite tracking has revealed not only 
an important wintering ground for Mongolian 

threat to these birds.  Future plans are to work 
with local electricity distribution companies to 
retrospectively insulate the problem power poles 
on these lines.  In addition to being an important 

supports a substantial breeding population of 

between the Mongolian and Tibetan breeding 
populations.

assistants in our projects in order to help train 
local biologists and/or gain experience and an 
understanding of the EAD funded research 

the following for their valued input this season: 

Paul Andreano, Bratislav Grubac (Mongolia), 

References

(Falco biarmicus Acta
Zoologica Bulgarica

posljednjih dvjesto godina. [Croatian ornithofauna in the 
last 200 years]. Larus 46, 1-112. 

Mikuska, J. and Mikuska, T. 1994.  Ptice Dunava na 

Saker Falcon: European Single 
Species Action Plan

2007. Phylogeography and population structure of the saker falcon 

and microsatellite data. Molecular Ecology 16 .
. Works 

.

Vögel als indikatoren für das ökologische 

deren erhaltung [Birds as indicators of the ecological potential of 

.  

of Croatia.



8

Population Status of the Gyrfalcon 
in Kamchatka
Ye.G. Lobkov1, Yu.N.Gerasimov2, A.V.Gorovenko3

1

2

of the Far-Eastern Branch of the Russian Academy of 

683024, Russia
3 Center for Rescue of Rare Birds of Prey, Petropavlovsk-

Introduction

important breeding sites for the Gyrfalcon in Eurasia 
(Lobkov, 2000; Potapov and
precise status and distribution of the species in the 
region is still not certain and there is practically no 

number of Gyrfalcons in this region, caused primarily 
by industrial scale trapping and taking chicks from 

part of a much larger publication by the authors on the 

in the Russian journal Ornithology.

Siberian Gyrfalcon 

Methods

survey routes and areas were selected in advance based 
on prior information, whilst others were explored 
opportunistically en route. During our investigation of 
river valleys, mountain slopes, river and coastal banks 
we counted the number of rocky outcrops and noted 

their exposition, length, the presence of faecal stains 

and feathers.  When we saw Gyrfalcons we tried to 
determine their plumage characters, differentiating by 
three categories: grey, light and white.

For each of the survey plots we determined the area 
and number of Gyrfalcons recorded. Each inhabited 

as a breeding site. Records of Gyrfalcons that could not 

thoroughly varied from 9 to 1,630 sq. km (they differed 

of the largest of them, staff members and temporary 

part in the surveys. 

Counts of Gyrfalcons on autumn nomadic movements, 
migration and in winter were conducted by a combination 
of visual observations from cars and from counts at 
observation points at suitable sites. There were several 
such observation points on our survey routes in places 
where there were extensive open spaces, occupied by 

made counts on the main mountain passes, watersheds, 
in the widest parts of the largest rivers valleys and on 
the coastal plains. The counts covered entire southern 

Gyrfalcons, which considerably increased the chances 
of sightings, for example, in forested areas. 

Results and Discussion
Borders of the Gyrfalcon breeding distribution in 
Kamchatka
Practically the entire continental part of land adjoining 

Mountains, Parapolskiy Dol and Penjina River basin) 
is included in the Gyrfalcon breeding range. Within 
this region there were more than 40 places where 
we obtained summer records of Gyrfalcons, found 
territorial pairs, broods or nests. Within the borders 

areas without territories of Gyrfalcons, though there 
are differences in nesting densities.  In large inter-

landscapes, Gyrfalcons breed, sometimes in isolated 

riverside forests. 
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There are different opinions regarding whether the 

of the Gyrfalcon. The absence of descriptions of nests 

in reliability of their breeding records. In last recent 
reviews of the Gyrfalcon distribution in northeast Asia, 

archive material from diaries and also collected 

in the most northern regions of peninsula where the 
Gyrfalcon distribution is similar to the adjacent in 
continental districts, whilst. another eight nests are
described from southern regions of Peninsula. In the 

2006 we found another six active nests. Thus, we know 
there are certainly at least 29 Gyrfalcon territories 

account abandoned nests, records of broods, adult and 
young birds we have designated another 30 sites, where 
the Gyrfalcon probably occurs. This is evidence not of 

Peninsula but of their regular breeding throughout the 
entire peninsula apart from the southernmost edge.

nesting sites of the Gyrfalcon within the species range, 
are in accordance with the known phenomenon of 
the latitudinal inversion of the ranges of Arctic birds 

oceanic stream, cold seas and orographic barriers in 

Preliminary population estimate

is 222,300 km2 and the entire area is considered 
suitable for breeding. We consider the territory of the 

2 and 
from this area we exclude the area of coastal lowland 

(at least 30,400 km2

(8400 km2) and on some large coastal lowlands in the 
2),

there are no suitable breeding sites.  In addition, the 
2) should 

be excluded too because Gyrfalcons are absent there. 

breeding area covers 208,390 km2, while total area 

breeding Gyrfalcons is 431,690 km2.

An estimation of the Gyrfalcon population can be 
made by extrapolation of the data for the period 2001-
06 from the survey polygons (i.e., a plot of 18,000 km2

2 and 
10,108 km2

which comprises only 8.4% of the suitable breeding 
area for the Gyrfalcon within the boundary of the 

our calculation to be a preliminary estimation of the 

estimate the population we extrapolated from data 

distribution of Gyrfalcons is these regions is rather 
similar.  However, because Gyrfalcon distribution in 

from the data in the other two plots. The second 
method of estimating the population is based on the 

2

per breeding pair.  The calculated mean density of 

878.2 km2

2

pair (Table 1). 
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Siberian Gyrfalcon

Table 1  
ion of Gy rfalcons

Population estimate (breeding pairs)
Extrapolation
from survey 

plots

Estimated from 
breeding density

min max min max
Continental

region of 173 272 210

Peninsula 392 197 237

All region 330 664 407 490

population of the Gyrfalcon is one of the biggest and 
most important across the global range of the species. 
Existing estimations of the Gyrfalcon in different 

7–19% of Russian population and 3–8% of the world 
population.

Distribution and number of Gyrfalcons outside 
the breeding season
Migrating, wandering and wintering Gyrfalcons can 

but their distribution is uneven. Most birds from the 
northern part of the region, with short-daylight hours 
and snow cover in winter, wander to more southerly 

number of Gyrfalcons in the northern region decreases 
in autumn and winter, especially in December and 

Peninsula are given in Table 2, though

meet them practically everywhere at suitable sites (in 
the presence of open spaces, large water bodies and 
large settlements. 

of the count requested, in addition to data on the 

Gyrfalcons in an area selected by them. We derived 
information for 42,000 km2

peninsula) and for 47,000 km2

from these areas 600-700 Gyrfalcons were estimated. 
Extrapolating from this data, excluding the area where 

(Lobkov,
2000; 2003). This exceeded existing estimations of the 
number of Gyrfalcons in the whole territory of the ex-

in autumn and winter is considerable and it is higher 
than the number breeding in the region, possibly 
because Gyrfalcons from other regions concentrate 

(Lobkov, 1978; Artyukhin et al., 2000).  Also, Gyrfalcon 

et. al., 1994).  We have 

region, local people have caught a Gyrfalcon marked 
in Greenland.

The Gyrfalcon in autumn-winter in Kamchatka.

covered 6,800 km searching for Gyrfalcons from 

Additionally, 278 hours of observations were spent 
at 31 points, where 11 Gyrfalcons were counted. 

decrease in the occurrence of Gyrfalcon in the south of 

Siberian Gyrfalcon 
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Table 2  

Orographic areas and sea coasts %

of Okhotsk coast 77 14.7

West lowland 187

4 0.8

Central Lowland 6 1.1

Eastern volcanic area 32 6.1

Eastern coastal plane 173 33.0

8.6

Total 100.0

Acknowledgements
fht@falcons.co.uk) and edited by Andrew Dixon.
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Saker Falcon Trade and 
Smuggling in China
Ma Ming and Chen Ying

Xinjiang Institute of Ecology and Geography, 818 

E-mail: maming@ms.xjb.ac.cn

Introduction

population of any country in the world, though it is 

whilst the species also breeds in the semi-deserts 
and mountains of Xinjiang (Ma et al. 2006) and the 
steppes of Inner Mongolia.  In addition to the breeding 

Russia and Mongolia occur throughout winter and/or 
during passage in these areas, but as with the breeding 

population there is no data available to quantify the 

population is in decline due to serious poaching for 

quantifying the decline and evidence to ascertain its 
cause, or causes, is sadly lacking.  A number of potential 
factors could have a detrimental impact on breeding 

scale habitat changes, loss of food supply, electrocution 
from power lines and poaching for the falconry trade. 
In this article we reveal the scale of poaching that 
occurs in China, which leaves us in no doubt that this 
has a serious impact on the conservation status of the 

The falconry tradition dates back very early in China 
and the history of hawking can be traced back to around 

et al., 2002). However, since the passing 
of legislation in 1989 hunting with falcons and hawks 
is now illegal in China and the traditions are gradually 
being lost.  Despite this, falconry still exists in China 
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in the country, mainly in the northwest, north and 

et al
used as hunting birds in China and when they are used 
it is mainly by peasant farmers to hunt hares. There is 

so the trapping of this species is conducted wholly for 
international trade, the end point in a chain of traders 
being Arabian falconers. The continued demand and 

Arabic falconers fuels this trade.

The scale of illegal trade

in Xinjiang and then spreading to other regions such 

of the decade (Li et al., 2000).  As with any illegal 

true scale of the smuggling operations and the number 
of detected cases probably represents only a small 
proportion of the total trade but over the period 1992-

and about 2000 smugglers were arrested (data in Li et
al.

falcons and caught some 3000 poachers (mostly local 

News rd

indication of the scale of falcon trapping in China and 
the extent to which local farmers have become engaged 
in the trade to supplement their incomes in the poorest 
regions of the country currently affected by drought and 

enforcing national Chinese Wildlife Protection Law in 
the autonomous regions of northern and western China 
where ethnic cultural and religious traditions can result 
in an otherwise illegal wildlife trade being tolerated. 

but by foreigners who arrive in the country, mainly 
from Pakistan and Middle Eastern countries, and pay 

exported.  The penalty meted out to foreigners caught 

no discouragement (Li et al., 2000) and the procedures 
involved with prosecuting foreigners is so complex and 
expensive that local police forces cannot afford to deal 
with foreign-related falcon smuggling cases (
News rd 2006). 

Smuggling routes
Originally much of the transportation was done by 

Islamabad in Pakistan (Li et al., 2000). In some cases 
birds are transported by smugglers to these destinations 

However, since 2001 the Chinese government has 

and increased security at airports following the attacks 
of 911 has meant that the criminals have been forced 
to change their smuggling routes out of the country 
or to use smaller regional airports such as at Tianjing, 

,
rd 2006). Typically the smugglers pack the 

falcons in their luggage, often with their eyes stitched 
closed, and under such appalling conditions many birds 

Many birds are transported by road across the Xinjiang-
Pakistan border, with birds being conveyed here from 

falcon smugglers and once into Pakistan the birds are 
often passed along a chain of traders and dealers on 
their passage to Arab countries.   

Poaching methods
Typically, foreign nationals posing as tourists or 

from local poachers. Most come from Pakistan and 
some bring their own trapping equipment to catch 

generated by trapping and selling falcons encourages 
locals to participate in this illegal activity and Chinese-
foreigner joint hunting troops operate across large areas 

the falcons shut or hood the birds to make them more 
docile and bind their wings and legs to prevent them 
moving (Photo 1). During transportation, where they 

die, become seriously injured, diseased or so damaged 

Photo 1.
in 2004 (Ma Ming)
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Export from China
In the battle between law breakers and enforcers, 
smuggling and anti-smuggling measures continue to 
escalate. Initially, the Pakistanis used anti–ultraviolet 
boxes to hide the falcons, which only revealed large 
black squares when passed through an X-ray machine. 
There was a high mortality rate associated with this due 
to the high temperature and lack of oxygen in the boxes, 
and once this method was discovered detection rates 

method of smuggling has declined. Another method was 

his waist or thighs. However, experienced security 
stuff were able see through this trick so this method 

will ensure a low-temperature during transportation. 
They normally drill air holes in these boxes to ensure 
an adequate supply of oxygen. This method normally 

in this way have been successfully prosecuted (e.g. in 

being transported in cages mixed with chickens, on 
coaches and in cars. Birds have been found hidden 
under loose robes, in empty televisions and in thermos 

transporting one or two birds whereas larger amounts 

Price

and Hotan 

,
rd 2006). These quoted falcon prices 

seem remarkable given that in 2000 Li et al. (2000) 

Falcon was only “tens of dollars”, suggesting there is 
some exaggeration in the quoted value of these birds 
to trappers.
dollars”, with the average annual income for a farmer 

why many locals are keen to be involved in the illegal 
falcon trade.  There may even be some advantage to the 
foreign buyers in promoting a myth that the falcons can 
be sold for thousands of dollars in that it will encourage 
more locals to trap birds and eventually part with them 
for far less than they anticipated.

Laws in China
Article 341 of Chinese Criminal Law states: “Criminals 
who illegally poach, slay, purchase, transport, 
trade any rare and endangered wild animals, when 
the circumstances are serious, can be sentenced to 

grave offences, sentenced to imprisonment above 10 

(According to the article 3 of the interpretation of law 
[2000] 37, “serious circumstances” means more than 
six falcons. “particularly grave circumstances” means 
more than 10 falcons). 

smuggling, the Tianjin Customs caught a gang of 
smugglers and the chiefs were sentenced to death with 

smuggling rare animals, and sentenced to death with 
a reprieve, deprived of political rights for life and had 

“ ” July 30, 2001). 

Photo 2.
 (Ma Ming).

Trade by the Chinese authorities
Whilst the Chinese authorities patchily enforce the 
national Wildlife Protection Law in relation to the 
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to death (albeit reprieved) but failing to prosecute many 
foreigners, some state departments have even made 
moves to become engaged in the trade themselves!  In 

centre.  This “breeding centre” comprises an enormous 
cage that is completely useless for breeding falcons yet 

and take chicks from their nests to put in this cage.  The 
aim of this breeding centre is to produce birds to sell on 
the international market, yet this facility could never 
achieve its stated aim and can only be a temporary 
holding place for wild-caught birds before they are 

and exported from in Xinjiang is at least 60-100 birds 
annually, with dead specimens provided to museums, 
schools, research institutions, and live specimens to 
other “breeding centres”, bird markets, wildlife parks 

companies starting to develop this same design and 

country has been engaged in international trade of wild-
caught falcons. This trade has been far from transparent 
and yet China was exempt from the restrictions placed 

China only exported 180 falcons to Middle Eastern 
countries”.  This low number has been cited as one of 

rd 2006) and raises the worrying prospect 
that a legal trade could be promoted as a tool to reduce 
the demand for illegally trapped birds. Given the current 
lack of expertise in captive breeding in China and the 
ridiculous, ill-thought out “breeding cages” that have 
been developed it is possible that any legal trade would 
simply rely on the sale of wild-caught birds.
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H5N1 Phenotype Infection in a 
Saker Falcon (Falco cherrug)

J. H. Samour1*, J. L. Naldo1, U. Wernery2 & M. Beer3

1Warsan, Wildlife Division, P.O. Box 77338, Abu Dhabi, 
2Central Veterinary Research 

3

Germany.

Introduction

by a virus of the family . The avian 

contains two surface antigens which are important for 

(H) is responsible for the capability to agglutinate 
erythrocytes and to attach and penetrate the host cell 

newly formed viral particles from host cells (Ritchie, 

et al
and H9 represent a high pandemic potential (Webster 

through direct contact with faeces and aerosols from 
infected birds and through contaminated water in 

been isolated in the Middle East mainly from domestic 
chickens (
et al., 2001), quails ( ) and houbara 
( ) and red-crested (

) bustards (Wernery et al., 2001). In addition, 

from a peregrine (Falco peregrinus) falcon (Manvell 
et al

falcon in the Middle East. The current report is framed 
around an infection with the highly pathogenic avian 

(Falco cherrug).

Clinical case
An adult, female, saker falcon was presented to the 

th



past two days and the passing of green stained urates. 
The falcon was imported into the country as a juvenile 
(< 9 months old) bird the previous year. The presenting 
falconer was its second owner and, as far as it was 
ascertained, the falcon had not been taken outside 
the country for the past year. The bird was mildly 
dehydrated and weak, but otherwise relatively bright 
and responsive. Consent was obtained and the falcon 
was subjected to a comprehensive clinical examination 
under anaesthesia including physical examination, 
ventro-dorsal and latero-lateral radiographs and 
endoscopy of the upper digestive system. Clinical 
laboratory studies included the collection of blood 
samples for general haematology and blood chemistry 
analyses.

Figure 1.  

Radiology examination showed a distended ventriculus 
with thickening of the ventricular wall, in addition to mild 
enlargement of the liver and the spleen. Haematology 
assays revealed a total white blood cell count within 
normal range of 7.1 x 109/l (mean + standard error of 

9/l, 2.8 - 8.4 x 109/l,
et al., 1996) and a mild heterophilia of 6.6 x 

109 9

et al., 1996) with absolute heterophilia (93%). 

owner requested admission for treatment. Therapy 
included the administration of piperacillin (Pipril, 

of a multivitamin preparation (Multivitamin, Arnolds 

the administration of 20 ml of an oral carbohydrate-

Australia) via a stomach tube. The falcon vomited 
a small amount of this solution immediately after 
administration. The falcon was placed in an isolation 
room within a quarantine unit. The falcon was found 

dead the following morning. A detailed post-mortem 
examination was carried out on the same day. Different 
tissue samples were collected for bacteriology and 
virus isolation. Bacteriology studies were carried out 
at the laboratories of the Centre, while histopathology 
and preliminary virus isolation studies were conducted 
at the Central Veterinary Research Laboratory (CVRL), 
Dubai.

Post-mortem examination showed a distended 
ventriculus with petechial haemorrhages around 
the isthmus. The liver was slightly enlarged and 
congested. There was also hydropericardium with 
mild pericarditis. Both lungs were slightly congested. 

culture. The histopathology report included myocardial 
necrotic foci with some cells showing intranucelar 
inclusions, marked haemosiderosis of hepatocytes with 
some necrotic foci, marked perivascular oedema of the 
lungs and meningeal congestion. Virology testing was 
carried out at the CVRL in Dubai. The samples showed 

Consequently, samples were sent to the Friedrich-

originally isolated at CVRL was the highly pathogenic 

Discussion
The clinical symptoms displayed by the falcon at the 
time of admission together with observations made at 
the clinical examination, the preliminary laboratory 

et
al

the proventriculus and thickening of the proventricular 
wall and petechial haemorrhages around the isthmus. 

the falcon also showed enlargement and congestion of 
the liver and bilateral pneumonia.

Due to reports of clinical cases in both humans and 

programme had been set up at the hospital including the 
daily disinfection of all clinical and hospital facilities 
using an approved disinfectant (F10, Health and 

all clinical and keeping staff wore protective uniforms 
including protective clothing, face masks and gloves 
at all times. Foot baths were placed at the entrance and 
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exits of all buildings using the same disinfectant (F10). 
All admissions with suspected viraemia were placed in 
an isolation facility under strict quarantine rules and 
access to the room totally restricted. These quarantine 
and hygiene precautions may have been responsible 
for containing the virus within the facility and avoiding 
the infection of members of staff. All personnel were 
subsequently screened and tested negative. However, 

positives birds prompting the destruction of all 37 
falcons of various species housed at hospital and 
moulting facilities.

Wild-caught falcons are still imported into the Middle 

in Central Asian countries at the time of the year 

both human and birds. There is a need to improve the 
legislation governing the import and export of birds 
into these countries and to reinforce the existing laws 
related to quarantine regulations at border posts. It can 
be speculated that the falcon may have been infected by 
eating a migratory bird within the country or by direct 
or indirect contact with another falcon during a falconry 

and the implementation of biosecurity measures at 
markets, avian collections and falcon hospitals in the 
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Arabic Falconry and the Illegal 
Houbara Trade in Arabia
Dr Olivier Combreau

ocombreau@ead.ae

by two international conventions, the Convention of 

Convention on International Trade in Endangered 

that all trade or transportation of houbara across 
international borders is prohibited, unless sanctioned 

except Turkmenistan, Iraq, Bahrain and Oman.  The 
Asian houbara is listed in Annex II of the Convention of 

convention in 1990 and has recently built up the legal 

fall under a federal law that regulates the movement 
and possession of individuals of this species. 

In spite of efforts recently made worldwide for enforcing 

transmission, large numbers of houbara continue to 
be trapped, mainly in Pakistan and Iran, and shipped 
to Arabia for use in training falcons to hunt.  Beside 
the risk of importing deadly diseases into the Arabian 
peninsula, conservationists are concerned that this live 
trade may have an impact on the status of the houbara 
as high as that of falconry and habitat degradation. 

health, welfare, and husbandry of birds housed at the 

procedures and are dealt with in compliance with 

destroying of diseased and injured birds and release of 

Iran.  Due to the absence of appropriate management 
and veterinary care during the illegal trade process 
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from capture to customer, large numbers of birds are 
diagnosed with various infectious or viral diseases upon 

only acceptable solution. 

Figure 1.

houbara bustards for falcon training purposes.  Various 
alternative solutions are available such as the use of other 

falcon training methods.  Tremendous progress has been 
recently made in the captive-breeding of the houbara 
and hundreds of individuals are now produced every 
year in the Middle-East.  This allows the potential for 
the re-stocking and re-introduction of individuals in 
depleted houbara populations in the Middle-East and 
it offers a captive-bred alternative to falconers for both 

the pressure on wild birds.

Anaesthesia of Falcons with 
a Combination of Injectable 
Anaesthesia (Ketamine-
Medetomidine) and Gas 

C. Molero1, T.A. Bailey2 & A. Di Somma2

1

2

Emirates.

Introduction
The combination of ketamine-medetomidine has been 
used in a large number of avian species as the sole 
anaesthetic agent (Lawton 1996, Heidenrich 1997, 

2000). The combination of ketamine-medetomidine 

antagonist, to reverse the effects of medetomidine, has 

by itself is a good sedative but a poor anaesthetic, with 

poor muscle relaxation and little analgesia, although 
there is little respiratory or cardiovascular depression 
(Flammer 1989). Medetomidine has sedative and 
analgesic properties, but it also has hypotensive, 
bradycardic and hypothermic effects (Lawton 1996). 

sedation and good muscle relaxation with no arrythmias 

provides very good muscle relaxation, good analgesia 
and little respiratory depression (Lawton 1996). 

The purpose of this article is to report a safe dose rate 
of a combination of ketamine-medetomidine as the 

the effects of medetomidine, for selected procedures, 

A total of 26 clinically healthy saker falcons (Falco
cherrug) were anaesthetised at Dubai Falcon Hospital 
(DFH) in October 2004. A combination of 3 mg/kg 
ketamine (ketavet®, 100 Delvet Pty Ltd) and 0.06 mg/

Pty Ltd) was injected intramuscularly (i.m.) in the 
pectoral muscle without any physical restraint. When 
the falcons became unsteady on the perch, they were 
manually caught and anaesthesia was induced with 

clinical examination included: 1) physical examination, 
2) faecal and crop parasitology, 3) haematology, 4) 
endoscopic examination of the lower respiratory tract 
to manually remove Serratospiculum sp. parasites 
and check for the presence of any other abnormalities. 
Haematology results were all within normal reference 

Endoscopy was performed in the caudal thoracic airsacs 
and trachea using standard techniques.

Photo 1.

muscle without any physical restraint.
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antagonist, was administered i.m. All birds in the 
study were observed carefully during the periods of 
induction, anaesthesia and recovery and the following 
information was recorded: weight (kg), time to dropped 
wings after ketamine-medetomidine injection, time to 
sitting position, time to loss of balance on the perch, 

to head up, time to standing up and time to being able to 
balance on the glove. Anaesthesia was scored as good 
in all cases.  . Anaesthesia parameters are summarised 
in Table 1.

                                                        Time to (Minutes)
            Induction period                                                 Recovery period

Dropped 
wings

Sitting
down

Loss of balance on 
the perch 

First movement Head up 
Standing

up
Keeping  balance on 

the glove 

 Mean 2:48 4:29 4:18 7:22

 SD 1:36 2:32 2:40 1:34 2:06 2:40

 Min 1:12 1:44 2:00 1:06 2:04

 Max 7:12 13:20 7:00 7:06 13:2 14:46

Table 1.

Photo 3. Falcons were manually caught when they became 

Photo 4
parasitology.

A smooth induction with minimal stress was observed 
after i.m injection of ketamine-medetomidine 

2:40 minutes). Good muscular relaxation was 
noted during the gaseous induction period after 2 

1% after 2:00-4:30 minutes. The maintenance period 

tails and their heads to adopt a sitting position, after 

minutes they were able to keep balance on a glove. We 
recommend that the falcon should be left resting on a 

order to avoid residual ataxia.

The dose rate presented in this article for ketamine-

a reversal agent of medetomidine, provided good 
anaesthesia for clinical examination and endoscopy in 
falcons.  This anaesthetic protocol proved to be safe and 
caused little apparent stress to the birds. Further studies 
should be carried out to see if the anaesthetic response 
varies with different species. The use of medetomidine 

more potent, so a lower dose rate is required, and it 

effective than yohimbine and can be administered 

Photo 2.
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Photo 7.
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induction agent allows: 1) a smooth induction with 
good muscle relaxation which results in no stress for 
the falcon and, consequently, less probability for the 
staff and the bird to be hurt during physical restraint, 

to maintain anaesthesia, which diminishes the risk of 
cardiopulmonary collapse by excessive concentrations 
of inhalant anaesthetics (Paddleford 1999) in falcons 

excessive exposure to which can lead to an increased 
risk of genetic damage in humans (Hoeruf 1999). 
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Non-Invasive Indirect Blood 
Pressure Measurements in 
Falconiformes
Christopher Lloyd, Christiana Hebel, and Renata 
Padrtova

Summary
The measurement of the indirect systolic blood pressure 
of anaesthetised falcons is described. Values obtained 

other species and were used by the authors as guidelines 

systolic blood pressure measured was 202mmHg +/- 

Materials and Methods
Forty seven falcons of varying age, sex and weight 

falcons (Falco rusticolis), 3 Peregrine falcons (Falco
pereginus

F. rusticolis x Falco cherrug). All birds 
were presented for a “pre-purchase” check and the 
owners had reported no clinical abnormalities.

were administered. The birds were placed in dorsal 
recumbency and all blood pressure (BP) measurements 

Figure 1:

Care was taken to ensure no feathers were trapped 

of the diameter of the distal humerus at the point of cuff 

Figure 2: .

The was located as it crossed 
the ventral surface of the proximal radius and ulnar. 

ultrasonic Doppler probe with headphones (Vmed 

Figure 3: Picture showing correct placement of probe.

pulse was heard a pressure reading was taken from the 
sphygmomanometer. Five consecutive readings were 
taken from each bird. 
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Results
The average indirect systolic BP of all birds was 

hybrids, between sexes and also between results 
obtained with a large cuff and a small cuff.

Figure 4:
sphygmomanometer.

Discussion
This work gives an estimate of indirect systolic 
pressure in falcons. The pressure can be affected by 
many factors including anaesthesia, temperament of 
the bird and handling methods. These measurements 
were taken under anaesthesia to prevent injury to the 

handler. It was also felt that anaesthesia would give more 
consistent results as it would eliminate hypertension 
related to handling stress and be more practically 
applicable in the Middle East where most birds are 

the variable effects of handling during anaesthetic 
induction.

Birds have larger hearts, strokes volumes, cardiac 
outputs and mean arterial pressures than mammals 

et al 2000). Lichtenberger 

(2004) stated that normal systolic arterial blood pressure 
for psittacines at her clinic ranged from 90 to 140mm 
Hg and that she would consider a bird with levels below 
90mmHg to be hypotensive. These measurements are 
markedly different from the results we have obtained 
in falcons where the average overall systolic BP was 

physiology of a predator required to hunt “on the 
wing” compared to more sedentary pet psittacines. In 

et al (2003) stated that aortic 

worth noting that the birds in this study were mostly 
“unmanned” and were subjected to a car ride before 
restraint for anaesthetic induction. Thus it is likely 
this environment had stimulated their sympathetic 
nervous system. Wilson and West (1986) showed that 

mean arterial blood pressure of ducks when given 
intra-venously. Lichtenberger also used a “Parks” unit 
in her work but it is unclear if anaesthesia was used. 
This differs from our use of the  “Vmed” Doppler 
probe which may also have contributed to the differing 
results

Conclusions
The authors would consider mean arterial blood pressures 

this methodology. Hypovolaemic animals presented to 

the ulnar vein have had mean arterial blood pressures of 
between 90 and 120mm Hg when measured using the 
above method. We have subsequently used a minimal 

volumes in hypotensive birds. The use of indirect 
blood pressure monitoring allows clinicians to treat 
hypovolaemic patients more accurately, often with 

intra-venous infusion.
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Use of Paromomycin 
in the Treatment of a  
Cryptosporidium Infection in 
Two Falcons
A. Rodriguez Barbon Lic Vet MRCVS, N. Forbes 
BVetMed CBiol MlBiol DipECAMS FRCVS

vetarb@hotmail.com

Summary

that causes damage to the epithelial cells of the 
gastrointestinal, respiratory and urinary tracts in 
vertebrates.  It has been reported in different avian 
orders but has not been reported in Falconiformes. 
This paper describes an upper respiratory infection and 
conjunctivitis caused by  sp in two 
falcons, and its successful treatment with paromomycin 
at a dose of 100 mg/kg twice a day orally.

Introduction

There are three species that affect different avian species 

Cryptosporidiosis has been described in several avian 

R
been described before in Falconiformes.

The  life cycle is direct and monoxenus.  
The cycle starts with the inhalation or ingestion of 

are formed, as the epithelial cell encapsulates each 

evolves to a meront type I which releases 4 to 8 

meront type II which initiates the sexual phase of the 

that become either a microgamonts or macrogamonts. 

forming oocyst that may be excreted or re-infect the 
host.  The endogenous phase occurs in the luminal 
border of epithelial cells of the respiratory, urinary 
and gastrointestinal tracts. Their location has been 
described as intracellular, but extra-cytoplasmic.  In 
the respiratory tract the parasite affects the mucociliary 
function causing rhinitis, conjunctivitis, tracheitis, 

has been recorded affecting, salivary glands, the small 
and large intestine and cloaca.

Clinical report
A 3 month old, female gyr falcon (Falco rusticolus),
kept in a large bird of prey collection, of mixed species, 

a bilateral ocular discharge. The bird was bright and 
alert, perching normally but showing mild inspiratory 
and expiratory stridor and bilateral conjunctivitis.

from the trachea.  The bird was intubated and an air 
sac tube placed. An intravenous catheter was placed. 
An ophthamological examination was performed and 

stain.  They showed a small number of extracellular 

smears were submitted for bacteriology, culture and 
sensitivity, cytology and PCR.

Figure 1.

with saline 0.9 %. The bird was hospitalised and, over 

the clinical signs, although the bird remained anorexic 
(but the anorexia was still present).  The lab results 
showed presence of 

al., 1996), the PCR revealed C. parvum.  Bacteriology 
yielded a light growth of  sensitive to the 
antibiotherapy in use.  Due to the slow improvement, 
paromomycin (Humatin®, Parke Davis, France) was 
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added to the therapy at a dose of 100 mg/kg PO BID 
for 1 week, tablets were crushed and given mixed 

was observed 48 hours after initiating therapy with 
paromomycin.  Complete resolution of the respiratory 
signs allowed the air sac tube to be removed.  The bird 
was discharged 24 hours later, by which time she was 
eating.  Treatment was pursued with paromomycin 

(2 weeks). 7 days later, clinical signs recrudesced; a 
further 7 days course of paromomycin was therefore 
administered.  On completion of the medication the 
owner reported complete resolution of the clinical 
signs.  Ten months later the conjunctivitis recurred 
again, although on this occasion the respiratory signs 
were less severe, paromomycin treatment was repeated, 

resolution of the clinical signs.

Figure 2.

F. 
rusticolus x F. cherrug), adult, The bird was a 13 year 
old, captive bred male; this falcon was kept as part of a 
large collection of falcons, in an aviary with a female, at 
the time of presentation.  The female did not show any 
clinical signs.  The bird presented bright and alert, with 
a mild bilateral conjunctivitis and sinusitis; the owner 
did not report any other abnormalities.  The bird was 
still eating, and behaving normally in the aviary.  The 
bird was in good body condition.  Mild conjunctivitis 
was observed but no other abnormalities were detected 

were observed.  The swabs were sent to an external 
sp

associated with mucus and exfoliation of epithelial cells, 

C. baileyi.  Treatment 
was started on paramomycin 100 mg/kg PO BID for 7 

days, the bird was discharged, the bird was seen again 
after 10 days, observing a complete resolution in the 
clinical signs (Figure 3).

Figure 3.
saker post treatment.

Discussion
There are a number of different factors that can affect 
the presentation and severity of the clinical signs in 

 infections:

The resistance of the oocysts: 
These parasites are resistant in the environment, they 

C, they are, however, quite sensitive to desiccation and 

resistance to chemical disinfection, and their small 

Husbandry:
Both cases shared similar husbandry: both birds were 
part of a large bird of prey collection, consisting of a 
mixed population of species, including many other 
falcons of similar breeding. 

The infectious dose:

have demonstrated that small numbers of oocysts can 
cause infection and that infection is not necessarily a 
function of the number of organisms.  Experimental 
studies in chickens have revealed that 100 oocyst given 
orally can cause a severe clinical disease.

Host species:
The organs affected and the severity of the infection 
appears to be related to the species affected.

Age:
There is reducing susceptibility to the infection and 
a diminished severity of the clinical signs with an 
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the Gyr falcon may have contributed to the severity of 
the clinical signs. The clinical signs in the older bird 
were far less severe.

Immune status: 
In humans, and other species, there seems to be a 
clear relationship between the immune status and the 
development and severity of the clinical signs caused 
by . In both these cases the species 
affected, a gyr falcon and a hybrid gyr/saker, both 
demonstrate a predisposition to immunosuppression, 
arising through stress. This may therefore be an 
important factor to consider. 

Association with other pathogens: 
 has been considered (as) an 

opportunistic pathogen in many species. In this case the 
presence of 
the role of  as a primary pathogen.

Diagnostic methods for  include 

affected epitheliums in the respiratory tract, additional 
diagnostic methods include several staining methods 
such us safranine-methylene blue, auramine and 
mepacrine using potassium permanganate and carbol 

of Cryptosporidium species. 

Paromomycin is an aminoglycoside antibiotic that 
has been used in mammals for 
prophylaxis (G
action of paromomycin is presumably the inhibition 
of protein synthesis.  The real mechanism of action is, 
however, completely unknown in cryptosporidiosis.
Paromomycin does not clear intracellular infection, 
but it reduces the elimination of new infective oocysts
and has been shown to be more effective than other 
chemotherapeutic agents (Giacometti et al.., 1999; 

reter et al., 2002).  Renal failure in cats has been 
reported associated with oral paromomycin therapy, 
although altered absorption due to intestinal mucosa 
damage may have been involved in these side effects
(Gookin et al., 1999).  Paromomycin has been used in 
psittacines at a dose of 100 mg/kg orally BID (Clubb,
1996), with success in controlling clinical signs.  
Higher doses have been reported in laboratory studies 
performed with rodents without side effects. In the 
present case, the treatment was effective at this dose 
and a rapid response was evident within 48 hours.

these two cases, the paromomycin has been shown very 
poor intestinal absorption in mammals when given 

is limited. 

Paromomycin has been used in combination with 

have been used in immunosuppresed models, with 
relapse of the infection as soon as the therapy was 
discontinued.  Mangiferin has showed similar 
anticryptosporidial activity to paromomycin, at the 
same dose, used against C. parvum

reducing the oocysts output than paramomycin ( reter
et al., 2002)

Prevention of Cryptosporidium infections through 

the resistance of the parasite to extreme temperatures 
and several disinfectants, direct exposure to sunlight 
and low levels of humidity decrease the load of 

 in the environment. Peroxygen-based 

 oocysts.  If the disinfection is 

be reduced by avoiding areas previously occupied by 
infected animals.  Attempts to develop vaccination in 
poultry have been not consistent in the development of 
immunity.   
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Mycoplasma Infections in 
Hunting Falcons in the United 
Arab Emirates
U. Wernery1, H. Hotzel2, S. Joseph1 and M. Joseph1

1 cvrl@cvrl.ae

Jena, Germany2

Summary
Mycoplasma organisms were isolated from the trachea 
(n=17), airsac (n=1), choanal slit (n=1) and pharynx 
(n=1) of 20 hunting falcons. Eighteen falcons showed 
clinical signs of air sacculitis (n=14) with and without 
pus production, weakness with poor performance (n=2), 
rales (n=1) and weight loss (n=1). Two mycoplasma 
positive falcons did not show clinical signs. From the 

9 as Mycoplasma (M.) buteonis and 2 as M. falconis

Introduction
Mycoplasma infections and mycoplasmosis in raptors 
have been described by different authors. Air sacculitis, 

were described by Furr et al. (1977); Boelske and 

been isolated from diseased raptors. Pigeons are known 
mycoplasma carriers and are likely to act as a source 
of infection for raptors (Heidenreich 1997). Recently, 
a disease caused by M. gallisepticum killed more 

mycoplasmas has also been reported by different authors 
(Poveda et al., 1994; Morishita et al., 1997). Here we 
report both mycoplasma infection and mycoplasmosis 

Material and Methods

al. (2002) and Wernery at al. (2004). One swab was 
immediately placed into solid mycoplasma transport 

in the laboratory streaked onto mycoplasma solid 
medium (Mycoplasma agar base, Oxoid CM 401) 
containing mycoplasma selective supplement (Oxoid 

at 37o
2
. When 

typical mycoplasma colonies were visible under an 
inverted microscope, they were inoculated into 2 ml 

Finally a chladogram of the iolated mycoplasma strains 
was established.

Results

Figure 1: M. falconis  morphology on solid medium

Mycoplasma organisms (Fig. 1) were isolated from 
twenty falcons of which eighteen suffered from air 

M. buteonis and 
two as M. falconis

 were 
detected, indicating that mycoplasma organisms were 
likely responsible for the air sacculitis and other ailments 
detected in the hunting falcons. The chladograms (Figs. 
2 and) of the isolated mycoplasma strains show the 
relation to other species.

Figure 2:
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Figure 3:

Discussion
Mycoplasma organisms were isolated from the trachea 
(n=17), airsac (n=1), choanal slit (n=1) and pharynx 
(n=1) of 20 hunting falcons. Eighteen falcons showed 
clinical signs of air sacculitis (n=14) with and without 
pus production, determined by endoscopy in falcon 
hospitals, weakness with poor performance (n=2), 
rales (n=1) and weight loss (n=1). Two mycoplasma 
positive falcons did not show clinical signs. From the 

9 as M. buteonis and 2 as M. falconis
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Letters to the Editor
Discussion on Cryptosporidium Therapy on ‘Bird 
Medicine Discussion List 28 May 2007
The following discussion on the Web-Based BirdMed 
Discussion Group took place on May 28th 2007.  Many 
thanks for the contributors for allowing Falco to 
reproduce their opinions.

Question 1 to Birdmed Discussion Group
I am after advice on treating cryptosporidium in falcons.  
We have had a few cases over the past years but it does 
appear to be a disease we are seeing with increasing 
frequency.  Typical signs are similar to those reported by 

change in voice, conjunctivitis, mucoid tracheitis and 
rarely airsacculitis.  We are seeing this condition in adult 
birds and juveniles - today in a 1 month old captive 
bred gyr (fed on quail) and given bottled water.  We 

be seeing both C parvum and C. baileyi based on PCR 
results to date.

I have one case that the falconer was happy for us to 
C baileyi, so have gone 

through all the medicines we have in the hospital and 
am now running out of ideas and options!  The bird has 
had the following treatments, had a cytology sample 
collected and checked weekly and is still positive 
(cytology positive, we have not repeated PCR).  These 
are the potentially anti-cryptosporidium treatments we 
have used in chronological order

1.
orally

2.
3.

and nebulised once a day with F10 solution 
Paramomycin 100mg/kg twice a day orally and 4.
nebulised once a day with a solution of Paramomycin 
for 3 weeks

The good news is the bird is doing well, and none of 
these therapies have produced any negative effects, but 
it still has a mucoid tracheitis.
As a further note we had an outbreak of cryptosporidium 
in a group of captive bred young stone curlew last 
year (C parvum) which died showing enteric signs, 
not respiratory signs.  We tried halofunginone and 
spiramycin, and the halofunginone seemed to knock 
them off their appetites, but they were pretty sick so 
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it might not have been the fault of the drug, which I 
also noticed in one falcon (hence I have tended to use a 

effect on the cryptosporidium and the mortality in the 
stone curlews was high.  In comparison in falcons this 
seems to not result in mortality, except in one case that 
had aspergillosis, amyloid and a whole load of other 
issues going on. Any other suggestions for dealing with 
this gratefully received.  Or is it a case of waiting for 
self-cure in the falcons?
Tom Bailey, Dubai Falcon Hospital, Dubai, UAE

Reply from: birdmed on behalf of Andres 
Montesinos

options.  These two drugs combined are used in humans 

enteric symptoms you could try to get Hyperinmune 
bovine colostrum, which is used in some reptiles with 
crypto resistant infections.  My experience with crypto 
in falcons or other birds, specially parrots, is that it is 
always associated to other inmunosupressing diseases 
(pox or PBFD) and several cases were self cure cases.
Andres Montesinos, Maria Ardiaca, Centro 
Veterinario Los Sauces, Madrid (Spain).

Reply from: birdmed on behalf of Alberto 

In terms of therapy you could try combination of 

some synergistic effect (PALMIERI F, et al. Pulmonary 

it has been proved to decrease the output of oocysts 
although seems to be less effective than paromomycin, 

J Parasitology 2002; 88(1): 209 – 11) but due the low 
absorption of the paromomycin when given orally 
maybe it is a better option in case of respiratory 
infection, you could try enro nebulisation too.  I 
think it would be worth it, if you have the bird at the 
hospital, try to rotate the cages, to decrease the load 
of oocysts in the environment and reduce reinfection, 
in terms of cleaning the cages, seems that peroxide 

for inactivation of C. parvum oocysts, Appl Environ 

Alberto Rodriguez Barbon, MRCVS, European 
College of Avian Medicine and Surgery Resident 
Great Western Referrals United Kingdom.

Question 2 to Birdmed Discussion Group

mg/kg?

Reply from: birdmed on behalf of Andres 
Montesinos

signs of toxicoses are severe leucopenia and depression. 

days. We consider that more days could be dangerous.
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Book Review
Anatomical and Clinical Radiology of Birds 
of Prey including interactive advanced 
anatomical imaging. Saunders Elsevier. Jaime 
H. Samour MVZ, PhD, Dip ECAMS and Jesus 
L. Naldo DVM. ISBN-13: 978 0 7020 2802 1. 
279 pages

Christopher Lloyd BVSc MSc CertZooMed MRCVS.

Chris@nadvethosp.com

The aim of this text according to the authors was to 
produce a reference atlas on the anatomical and clinical 
radiology of birds of prey that could be used within 

go some way to achieving this goal with an extensive 
catalogue of standardised radiographic images. The 
book can essentially be divided into four main sections; 
radiographic technique, anatomical radiology of 
representative species, clinical radiographic conditions 
and advanced imaging techniques. The latter is touched 
on in the text but expanded upon in far greater detail 
within the interactive DVD that is included.

Following the introduction in chapter one there follows 
a well illustrated chapter on radiographic techniques. 
The illustrations of restraint and positioning will assist 
the general practitioner in reproducing the diagnostic 
views shown in the book but also includes tips that 
may be of some use to the more experienced avian 

contrast radiography, angiography and urography are 
all touched upon later in the chapter. 

Chapter three opens with an explanation of the species 
differences that exist when radiographing the major 
organ systems in birds of prey.  These differences are 
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then highlighted by standardised radiographs thanks 
to the careful selection of representative species by 
the authors. The species illustrated include two falcon 

Falco cherrug and Gyr, F. rusticolus) and 
two owl (Barn Owl, Tyto alba and Eagle Owl, Bubo
bubo Aquila nipalensis),

Gypohierax angolensis), Eurasian 
Pernis apivorus

(Milvus milvus). For each species views of the skull, 
body, forelimb, hindlimb and foot are presented and 
comprehensively labelled. 

Clinical and pathological conditions are covered in 
chapter 4. Where applicable, colour plates are used 
alongside the corresponding radiographs to highlight the 
clinical and radiographic changes present. Conditions 
of the feet, orthopaedic and traumatic problems, 
management related diseases, infectious diseases, 
degenerative diseases and neoplastic diseases are all 

mistakes made when interpreting radiographs

Chapter 6 and the accompanying DVD cover advanced 
imaging techniques such as ultrasound, MRI and CT 
scanning. The importance of DICOM (Digital Imaging 
and Communications in Medicine) standards are 
introduced and discussed and the interactive DVD 
gives the practitioner some exposure to this technology. 
Full body MRI and CT section images from a Lanner 
falcon and Tawny owl are stored on the disc and 3D 
reconstructions from this data are presented. A free 
version of DICOM software is also available for the 
reader to download and this can be used to manipulate 
and examine images in the CT and MRI database. My 
only criticisms of this book are restricted to this chapter 
and the DVD. I found the DICOM software extremely 
confusing to use and the tutorial inadequate in its step 
by step approach. The section images of CT, MRI and 
ultrasound scans are also not anatomically labelled 

on the DVD there is no section on the use of digital 
radiography which is proving very useful in current 
raptor medicine, especially for soft tissue imaging.

In conclusion this book is a well illustrated and 
informative text with something to offer both the 
student and the specialist raptor practitioner. It helps 
to strengthen our foundation of knowledge in avian 

Brown says in the foreword, “cutting edge topics based 
on small numbers of cases” seem to be the order of 
the day. I would recommend all veterinarians involved 
with birds of prey to purchase this book.

What’s New in the Literature
Role of birds of prey as carriers and spreaders 
of Cryptococcus neoformans
yeasts.

Cafarchia C, Romito D, Iatta R, Camarda A, 
. 2006, 44 

In the last 20 years, cases of human cryptococcosis, 
have increased in immunocompromised patients. 
In several instances, the cases have been associated 
with the exposure of the patients to bird droppings. In 
order to investigate birds of prey as potential carriers 
and spreaders of Cryptococcus neoformans and other 
yeasts of importance in human infections, 182 swab 
samples were collected from the cloacae of several 
species of birds of prey (Group I) and 32 faecal samples 
from aviaries in which the birds were housed (Group 

Cryptococcus
neoformans var. grubii was isolated from three cloacae 
samples (4.8%) collected from Falco tinnunculus and 
from one sample (3.1%) obtained from Buteo buteo, as 
well as from samples collected at the aviaries in which 
these birds were kept. Overall, 18 samples (9.9%) from 
Group I, 13 (40.6%) from Group II, 12 crops (20%), 

Group III yielded positive cultures for yeasts. The 
results indicate that birds of prey and in particular, 
F. tinnunculus and B. buteo, may act as carriers and 
spreaders of C. neoformans

NSAIDs and scavenging birds: potential 
impacts beyond Asia’s critically endangered 
vultures

Biology Letters 2007, 3, 1, 90 – 93.

Veterinary treatment of livestock with diclofenac, a non-

catastrophic declines of Gyps vultures in Asia. This 
has highlighted a lack of knowledge on the potential 

the treatment of over 870 scavenging birds from 79 

were associated with mortality, with deaths observed 
in 13 and 30% of cases, respectively. Mortality was 
also found following treatment with ibuprofen and 

raptors, storks, cranes and owls, suggesting that the 

beyond Gyps
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World vultures. In contrast, there were no reported 

administered to over 700 birds from 60 species. The 
relative safety of meloxicam supports other studies 

diclofenac in Asia.

Pathogenicity of Mycoplasma lipofaciens 
strain ML64, isolated from an egg of a 
Northern Goshawk 

(Accipiter gentilis), for chicken embryos.
Avian 

Pathology

Mycoplasma species are well-known avian 
pathogens and are of importance in poultry breeder 

Mycoplasmas are regularly detected in birds of prey, 
and a strain of Mycoplasma lipofaciens that was isolated 

Accipiter gentilis)

free chicken embryos since birds of prey eggs were
not available for this purpose. The strain was found 
to be pathogenic, causing a high mortality as well as 

in the liver, kidney, intestine and chorioallantoic 
membrane.

Prevalence of mycoplasmas in eggs from birds 

mycoplasma polymerase chain reaction.

Avian Pathology

Mycoplasmas are commensals and pathogens of 
different avian species, especially poultry and 
passeriforms.  The role of mycoplasmas in raptors has 
not yet been completely determined, and especially 
not the possibility of vertical transmission. Therefore 
424 raptor eggs were examined for the occurrence 

with a Mycoplasma
reaction (PCR) assay. This PCR was tested for its 

population of unknown mycoplasma status (prevalence 

was large (1013 base pairs) to enable use of the product 
for species differentiation by sequencing. Culture and 
PCR yielded only one positive result, in an egg of a 

Accipiter gentilis). The isolate
Mycoplasma lipofaciens using an 

immunobinding assay, as well as by sequencing part of 

(Buteo buteo): virus isolation and molecular 

G. Avian Pathology

showed wart-like lesions on their toes. The lesions 
consisted of multiple crusty and proliferative nodules 
surrounded by skin swelling. Histologically, epithelial 
cell hypertrophy and hyperplasia with ballooning 
degeneration and large intracytoplasmic inclusion 
bodies consistent with avipoxvirus infection were 
seen. The virus was isolated in embryonated chicken 
eggs. Positive chorioallantoic membranes and samples 
of skin lesions were submitted for polymerase chain 

4b core protein indicates a 100% homology of the 
isolated poxvirus with avian poxviruses belonging 
to subclade A2. However, analysis of 139 locus does 
not reveal similarities of the isolate with other avian 
poxviruses.

Examination of mercury concentration in the 
feather of 18 species of birds in southwest Iran.

Environ Res. 2007; 

This paper presents the levels of mercury (Hg) in tail 
feathers from different species of birds, in southwest 

belonging to 18 species, mostly raptor birds\. The birds 

Feather Hg concentrations ranged from 0.09 to 2.01mg/

Hg concentrations across taxonomic groups (p<0.001) 
with highest concentrations in common kestrel and 
saker falcon ( ) (1.87mg/kg) followed by 
greater spotted eagle, sparrowhawk, goshawk, griffon 

) and 
owls ( )\. Blue-cheeked bee-eater ( )
had intermediate values, followed by European 
roller ( ), and lapwing ( ),
whereas black francolin, see-see partridge and chukar 
( ) (0.18mg/kg) contained the least amount 

level of 99% (p<0.001). There was an increased pattern 
in the amount of mercury from herbivorous birds up 
to vertebrate predators, so that the amount of mercury 

times as much of the invertebrate predators (0.7mg/kg) 
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and more than 6 times as much of the herbivorous birds 
(0.18mg/kg). We also measured Hg levels in secondary 
feathers of raptor birds. Paired samples t-test showed 

higher (p<0.001) in the tail feathers (1.2mg/kg) than 
secondary (0.71mg/kg). However, Hg levels are below 
the range found by other authors to cause behavioural 

exposure of some birds with mercury for a long time 
causes their high concentration of mercury.

Phylogeography and population structure 
of the saker falcon (Falco cherrug) and the 

microsatellite data.

Haring. Molecular Ecology

Microsatellite as well as sequence analysis of the 
mitochondrial control region were applied to infer 
phylogeography and population genetic structure of 
the saker falcon (Falco cherrug).  Furthermore, we 
compared the patterns of mitochondrial haplotypes 
with the variation of microsatellite alleles among the 
species of the hierofalcon complex (F. cherrug, Falco 

) to test 
hypotheses on population history.  Historical samples 
from museum specimens of F. cherrug were analysed 
together with samples from contemporary populations 

escaped from falconry on genetic composition.  In the 

represents a monophyletic group.  Moreover, there are 

to taxonomic entities.  In the microsatellite analysis 
most of the variation is shared between species and no 

with a Bayesian clustering method based on allele 
frequencies, a differentiation of F. cherrug, F. rusticolus 
and two geographic groups of F. biarmicus was detected. 
Results from both nuclear and mitochondrial markers 
are compatible with the previously postulated ‘Out of 

hierofalcons.  From an ancestral African population, F. 
cherrug, F. rusticolus and  split off in separate 

combination of evolutionary processes, including 

may be responsible for the currently observed genetic 
patterns in hierofalcons.

News and Announcements

H5N1 in wild hawk in Japan was Qinghai 
strain

the Environment on Tuesday [18 April 2007], a 
wild Mountain Hawk Eagle, which had been found 

died shortly afterwards, was found to be infected by 

strain was similar to the strain found in 2 chicken farms 

A ProMED-mail post 
<promed@promedmail.org>

Hopes soar after vulture chick hatches 

scientists and conservationists further hope for saving 

The single chick, a White-rumped Vulture Gyps
bengalensis, was hatched at a breeding centre in Pinjore, 
Haryana, as part of a breeding programme undertaken 

breed successfully in captivity until at least 2008.“The 

waiting and hoping.” said Dr Vibhu Prakash, Principal 

“This success shows that we have got the conditions 

breed many more vultures in the future.”

Captive breeding is being used in India to help ensure 
that Asian vulture populations recover after populations 
of three vulture species - White-Rumped Vulture,
Indian Vulture 

found a link between the apparent vulture declines and 
a veterinary drug, diclofenac, being used in treating 
livestock. Many millions of vultures are thought to have 
died as a result of feeding on the carcasses of livestock 
treated with the drug. 

have continued to decline by between 22 and 48 percent 
each year. Vulture numbers are now so low that the 

success, as well as stopping the use of diclofenac. The 
drug is currently being phased out in India, Pakistan 

Conservation Programme said: “The hatching of this 
vulture chick is a hugely important milestone and 
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shows that the vulture breeding programme really can 
help save the vultures once diclofenac is removed from 
the environment.

meloxicam was a suitable, and safe, alternative to 
diclofenac. Conservationists are now promoting the use 
of this safer drug in veterinary practice:“The increasing 
availability of meloxicam means that farmers and vets 
can switch to the new drug. But this must happen 
immediately if we are to avoid losing the last remaining 
wild vultures,” urged Dr Asad Rahmani, Director of the 

th 2007
http://www.birdlife.org/news/news/2007/01/vulture_
hatches.html

A nationwide emergency response program was 
implemented, which included a ban on all bird imports, 

Blood samples from all people suspected of having had 
contact with the infected birds were taken, and tests 
were underway. About 30 teams were dispatched to 
various parts of the country following the discovery of 

Gulf Cooperation Council which has recently adopted 

the ban of birds, poultry and their products mainly from 

A ProMED-mail post
 <http://www.promedmail.org>

Kuwaiti government denies illegal falcon trade 

ti authorities have denied an allegation that illegal 
falcon trade may have caused an outbreak of u

reported Wednesday. During a Tuesday parliamentary 

documents claiming that several falcon shipments for 

proper testing. 

However, Jassem al-Bader, head of Public Authority 
for Agricultural Affairs and Fish Resources, refuted 
the allegation, saying that all the imported falcons had 
received strict test and were found healthy, said the 

Times. But he then admitted that there used to be a 
ban on bird imports, which was eased since July 2006. 
“Lifting the ban on falcons was a catastrophe. Why 
were they exempted from the ban despite warnings by 
doctors?” lawmaker Jamaan al-Harbash was quoted as 
saying.

According to the daily, lawmakers have decided to ask 

birds, including 18 falcons, were tested positive for the 

According to the World Health Organisation, the 

has killed about 170 people worldwide and has seen 
millions of birds culled. 

Source: Xinhua News Agency

Russian Gyrfalcons released to wild by IFAW  

falcons at a Moscow area airport, during an attempt to 
smuggle them into Russia. The birds – called gyrfalcons 
– are native to the Chukotka population in Russia. 
Gyrfalcons are the largest and strongest of all falcons 

for falconry since the Middle Ages.  

Moscow. One of the falcons died.  All four gyrfalcons 
were fully rehabilitated and were released to the wild 

Only about 1,000 gyrfalcon pairs remain in the wild in 
Russia. Their main habitat is above the Polar Circle, 

the birds move south but not far from their main habitat. 
This year the remaining population of Chukotka 

gyrfalcon is a very rare falcon species, but because of 
their remarkable hunting skills there is a big demand 
for these birds among falcon hunters in the Middle 

from poachers and smugglers, and to return them to 
their natural habitat to help conserve the rare species 

director.

The gyrfalcon is listed both in the Red Book of 

list. The latter designation prohibits any commercial 
use or transportation of the animals mentioned. For 



32

states, a special import-export license is needed. IFAW 
works within Russia to help the government effectively 

The smuggling of rare birds of prey from or through 
Russia is a growing problem. Raptors like saker 

of saker falcons en route to Dubai. In autumn 2004, 30 

and Moscow, to one of the Gulf states. Although a 

in Moscow due to the suspicious shipment description. 

destination because of shortcomings and contradictions 
in the Russian customs legislation. Just last year, 11 
gyrfalcons were intercepted by police in one of the 
Moscow airports, but very soon reported dead – a 
very suspicious case as well. Currently, there are more 

Moscow shelters.

outstanding hunting features in comparison to the 

preferences create a critical danger to the populations.

In the frame of “Conservation of Saker in the 
Carpathian Basin” Hungarian-Slovak LIFE-
Nature project a young Saker will be equipped 
with a satellite tag in Csákvár, Hungary on 7th 
June.

Conservation Fund.

movements, and explore migration routes, roosting 
and wintering places. It is an important element of 
the conservation programmes. There is little known 

little information about the threatening factors as well. 
Tracking them helps to understand migration patterns 

that enables experts to take the necessary conservation 
measures.

mostly stay in or around their eyries all year around 
according to recent knowledge.

The species has a special place in Hungarian nature 
conservation partly because its rarity and partly because 

Turul, is the only one raptor species that plays a role in 
Hungarian traditions. 

breeding pairs by the 1970s. As a result of conservation 

continuously decreasing in most of the other parts of 
the world, thus it is extremely important to maintain the 
Hungarian conservation programme.

to facilitate practical conservation efforts. 

http://kerlife.dyndns.org/en/content/show?dattype=life
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Al Maha Desert Resort the backdrop for unique 

Dubai, UAE, 25th January, 2007

Desert Conservation Reserve (DDCR) take centre stage 

The young Saker falcons in their hacking box at Al Maha.

falcons against the backdrop of Al Maha and the 

public TV broadcaster Bayerischer Rundfunk, part of 
the leading national ARD channel, with collaboration 

Christian Herrmann.

has conducted pioneering research into the 
breeding and rearing of endangered falcons, 
culminating in the release of these falcons 
back into the wild. The documentary covers 
all the complex stages of this process, from 
hatching to the eventual release of a small 
group of birds.

seen aerial footage taken from a remote-
controlled model aircraft, showing young 
falcons hunting a lure while being trained to 
follow and hunt their prey. The camera was 

boxes, allowing close-up recording of the six 

the Eyes of a Falcon” - is the brainchild of 

in Germany and other European countries this month, 

worldwide, highlighting the conservation efforts of the 
DDCR and Al Maha

more nominations set to follow.

Filming took more than eight months to set up and 

Al Maha.

and striking record of an exciting conservation initiative, 
clearly demonstrating the value of the conservation 

that its worldwide exposure will encourage interest in 

this.”

are an endangered species. 
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route which passes through Arabia and onwards into 
Ethiopia.

the noble tradition of falconry for many generations, 
and over the last twenty years this has changed from 
training falcons caught in the wild, to falcons bred in 
captivity. I have been proud to be part of this exciting 
change; culminating in 2006 with the release of these 

wild. “Together with Al Maha and the Dubai Desert 
Conservation Reserve I hope I will not be the last to 
make such a contribution, and that we will be able to 
give back to nature what she has so generously given to 
us. This is essential for our future generations to come. 
Thank you to all who made this possible.”

their release, and their progress is now charted along 
their migration routes on a weekly basis. Information 
gathered will lead to a better understanding of the 
threats faced by the species along the routes, and 
hopefully their eventual breeding within their natural 
habitat.

largely due to loss of habitat, and because they have 
traditionally been captured from the wild for use in 

passing through on their migration routes. These days 

all thought it would be good to give something back 

breeding ground, in the hope they will increase their 
population in the wild.”

falcon breeder Howard Waller successfully incubated 
and hatched the chicks, two females and six males. The 
ARD crew spent many painstaking hours in the desert 

advantage of the pristine desert landscapes.

intricate work to get the shots we wanted, with falcons 
hunting mid-air against the backdrop of Al Maha. But 
eventually we captured some stunning footage, which 

a marvellous project to work on, and we have received 

produced in German, English and Arabic versions. For 

in three languages, and producing a version to follow 
Arabic narration was a big challenge.”

information from the system tracking them. He said: 

repeating the exercise to release a lot more falcons into 
their natural habitat.”

land area under conservation management in the Gulf, 
and the only one of its kind in the Middle East.
Al Maha was instrumental in setting up this unique 
reserve, which received permanent protection under 

under wildlife management, and is the only location in 
the country where visitors can experience the desert 
and its wildlife.

Peregrine Conference (Poland 2007)
19th – 23rd

This Conference was a result of international 
cooperation by organisations from Poland, Hungary, 

the Visegrad Fund, Polish-German Cooperation 
Foundation and International Council for Game and 
Wildlife Conservation CIC.  It followed on from 

1994 (proceedings in Acta Ornithologica

in Europe and elsewhere in the world. 

During three days of the meeting 30 presentations were 
given by delegates from 14 different countries, with 
information from a further six countries provided in 
the poster displays.  William Heinrich (Peregrine Fund, 

the reintroduction, management and monitoring work 
that has been undertaken by falconers, biologists 

interested in getting more information, the story has 
been well documented in The Return of the Peregrine 



for falconers to obtain permits to legally take young 
Peregrines for falconry.  

Peregrines for falconry is anathema to many European 

wildlife across the globe will necessarily incorporate 

conservation model may not be the most effective 
strategy in other continents such as Africa and Asia.      

of the Peregrine, Germany) opened the sessions on the 
second day by providing an update on the programme 
to restore the tree-nesting Peregrine population in 
Germany.  Whilst the Peregrine population overall is 
doing well in Germany, the tree-nesting population of 
the north-east is still very much diminished and active 
reintroduction measures are in place to re-establish 

was opened by Prof. Vladimir Galushin (Moscow 

positive changes in the Peregrine population of Russia 
since the last European symposium on the species.

Within the sessions there were many interesting talks 
on the population status and trends of Peregrines in 
Wales (where the burgeoning population presents 
challenges for an accurate census), in Finland (where 
the recovery is restricted to the forest bogs in north of 

and California (where reintroduction has played a 

(where natural recovery has been documented by recent 
survey work). 

Detailed studies of the diet of urban nesting Peregrines 

range of prey species are taken, contrary to popular 
perception that these city dwelling predators feed 
solely on Feral Pigeons.  Interestingly, during periods 
of spring and autumn passage their diet comprises 

Reintroduction projects and ecological studies of tree-
nesting Peregrines in Germany, Poland and Australia 
have improved our understanding of nest site selection 
in Peregrines.   Evidence from marked birds has revealed 
that the future nest site choice of individuals, especially 
males, is primarily determined by the nest site in which 
they were reared. However, in Germany, there is a 
tendency for birds reared in tree-nests to move away 
from this nesting habit, presenting further challenges to 
those attempting to re-establish tree-nesting behaviour 
in the northeast of the country.  

There were presentations on the role played by falconers 
in the recovery of Peregrine populations, particularly 
through the reintroduction of captive-bred birds.  
However, potential risks posed by escaped falconry 
birds, especially hybrids, to natural populations was a 
theme of discussions.  The impact and extent of this 
potential risk to the genetic make-up of wild falcon 
populations requires further investigation and research.  
The major threats posed by organochlorines and heavy 
metals have to a large extent receded in Europe and the 

some environmental contaminants have proved to be 
very persistent and new chemicals pose future risks.

The conference ended with resolutions to support the 
establishment of a subsidiary agreement on African-
Eurasian migratory raptors under the Convention 

a European monitoring system for environmental 
contaminants and recognition of the unique and 
threatened status of the European tree-nesting 
population.Photo 1.

potential risk in some regions.   (Photo: A. Dixon)
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