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Abstract 

Sakers Falco chermg, Gyrfalcons Falco nrstico/lIs, Peregrines Falco 

peregrilllls, in  addit ion to Hybrids (saker X gyrfalcon, or gyrfalcon X peregrine), were 

found to be the most popular species of falcons in United Arab Emirates (UAE) 

The importance of falcons and falconry in Arabia was highlighted with a brief 

history of falconry in Arabia. 

The study focused on the prevalence of intesti nal parasites (coccidia, 

helminthes and nematodes) and bloodparasites (Haemoproteus sp and Lellcocyfo:;ooll 

sp . )  as wel l as ecto-parasites (Ticks and Mites) of these falcons, with d iscussion on the 

possible sources of infect ion i n  view of the epizootiology of these parasites. 

1 00 falcons, 89 females and 1 1  males, were studied at random. Of these 1 00 

falcons, 50  falcons were considered as "resident falcons" having spent a period of  1 -4 

years i n  the UAE, the rest ( 50  falcons) with less than 1 year residence were considered 

"imported falcons". 

The falcons were identified, th in blood smears were taken stained with Giemsa, 

examined for blood parasites and positive smears were identified. Fresh feces were 

col lected for macroscopic examination to  recognize adult worms, segments of 

t apeworms or fly larvae, then fecal material s were prepared (direct and floatat ion 

methods) for microscopic  examination to detect protozoan cyst and helminthes eggs. 

Three techniques: feathers inspection, insect ic ide spray, and shaking the body in ful l  

sun l ight, were used for collecting ecto-parasites. 

The results were presented in term of numbers and percentages of non-infected 

and infected imported and resident falcons in relation to species and sex. 5 2% (26/50) 

of imported falcons showed parasitic i nfect ions, while 3 8% ( 1 9/50) of resident falcons 



11 

were found to be infected The resul t s  were compared with those of other researchers. 

Emphasis was also laid on t he pathological aspects of parasit ic i nfection in falcons. 

Recommendat ions t hat would lead to significant decrease i n  the infect ion rates 

in falcons in the UAE were made. 
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CHAPTER I 

INTRODUCTION 



Objectives 

This study is the first step towards more elaborate work on the biology 

and patholog of parasit ic infect ions in falcons.The principal object ives were: 

2 

To ident ify the species of resident and imported falcons brought by owners to 3 

falcon hospitals i n  the UAE. 

2 To u se rout ine laboratory methods to i solate and identify i ntest inal, blood and 

ectoparasites that infect and infest a representative sample of this population. 

3 .  T o  determine the rate of parasite infect ion i n  terms of the spec ies, sex and the 

res ident status of the birds. 

4 To determine the possible sources of infect ion i n  view of the epizootiology of 

t hese parasites and implicat ions for the future of fa1conry in this country. 

5 To underline the high level of care necessory to breed falcons and for falconry 

i n  t he UAE. 

6. To make recommendations that would lead to signiftcant decrease in the 

infect ion rates in falcons in the UAE. 
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1. A ra b  Trad i tion Of Falconry 

Falconry i s  considered a noble sport around the world, specially in the Arabian 

Peninsula where the tradit ion goes back many centuries (Al - Nahayan, 1 976). In the 

UAE, the aker falcon is in fact a national emblem Despite th is  symbolic significance 

and the great i ntrest and expense of this sport, scanty studies have been conducted on 

the breed ing and health of falcons, specially from the parasitological point of view. 

1. 1 . 1. Fa lco n ry at the  dawn of Isla m 

Al-Hari th B in  Mu' awiyah B in  Thawr Bin Kindah was reported as the first man 

who trained and hunted with falcons in  the pre-Islamic era. The most famous falconer 

during the dav,:n of Islam \vas Hamzah (God bless his soul) ( 565-633 AD), the uncle of 

Prophet Mohammed (on whom be blessings and peace) . During the period of the first 

four cal iphs  (63 1 -66 1 AD) there i s  no account of Falconry as sport .  This may be due 

to the fact that lusl ims were more engaged in establ ishing the spiritual, the civi l and 

t he mi l i tery stractures of State. 

1.1.2. Fa lconry d u ring  the O m m ayad era (661-750 AD) 

Having consol idated their State, Musl ims had the  luxury of t ime and wealth 

during th is  t ime, and falconry became the most enj oyable sport. This sport was now 

engoyed by people from all sect ions of Society; from great wealthy leaders such as 

Yazid B in  Mu'a\viyah (675 ND, 56 H) who hunted for fun and p leasure, to a humble 

poor ascetic such as Al-Khal i l  B in  Ahmed Al-Frahidy who hunted to prevent himself 

from seeking people's char it ies. 



The Caliph Hisham Bin  Abdul- fal ik (743 AC) was enough interested i n  

falconry to appoint a state official to  take care of birds of  prey, and commissioned 

some prominent art ists to draw him and his aides with birds of prey. 

The main requirements of keeping of b irds of prey such as taking care of their 

health, us ing of scientific methods in  t raining them under supervision of experienced 

t ra iners or falconers led the later Caliphs of this dynasty to give a place in the affairs of 

state to hunting and birds of prey 

1 .1 .3. Fa lcon ry d u ring the  Abbassid  e ra (750-1258 AC) 

Due to great amount of State revenue which was gathered from different parts 

of th is  empire, and because of the Persian i nfluence on the Abbassids, hunt ing i n  

general and falconry in  part icular became the most favourite sport . Except AI­

Mansoor(754 AD, 1 3 6 H) all Cal iphs of this era were fond of hunt ing. 

The kings of the neighboring countries therefore used to send birds of prey to 

these Cal iphs as gifts.  For example, Taqnour, k ing of the Byzant ium, on one occasion 

p resented AI-Rasheed (786 AD, 1 70 H) with twelve falcons and three of his hunting 

dogs as a gesture of goodwill .  

To i l lustrate the status of hunt ing in this era, i t  is enough to know that the 

amount of budget '.vruch was al located for hunting during the first years of AI­

Mu'tassim ' s  reign  (833 AD, 2 1 8  H) ran to vvhat equals 2 ,500,000 dirhams in the 

current era per annum! 

From that era till now falconry is considered in the Arab world as a noble sport, 

to be enjoyed by the Rulers and the ruled. 
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1.1.4. Falconry in  the  UAE 

Falconry in  the UAE i s  a t radi t ional sport which attracts the leaders as wel l as 

ordinary people ew generat ions inherit falconry as a valuable heritage from their 

ancestor 

The government of His Highness Sheikh Zayed Bin Sultan Al-Nahayan 

supports a l I  kinds of t radit ions and cultural values of the society to revive and 

appreciate the glorious past. Falconry is one of the foremost traditions in the UAE. 

The high season of falconry around the country i s  between October and mid of 

December, and there are modern falcon hospitals and cl inics and research centers, 

which shows ho\,v much the government support s  and encourages falconry in the 

country. 

Falcons are imported every year from many different countries such as 

Pakistan, China, I ran, Egypt, Syria, Russia, Germany, North America, North Africa. 

Also, some t imes Peregrines are caught duri ng their overflight over UAE skies. 

People of UAE prefer Sakers and Peregrines rather than other birds of prey 

because of their quietness, strength, suitable size and price. Also, Sakers and 

Pereorines have oreat abi l ity to learn and adapt themselves to changeable cl imate 
::::> ::::> 

circumstances of the deserts more than other birds of prey. 



1 .2. ORDER: FALCONIFORl\JES 

Genus :  Falco 

Falcons are d i st ributed i n  a wide variety of habitat, with wide overlap i n  

hunting, migrat ion, and breeding habitat 

The genus Falco contains a number of adapt ive types fol lO\ving Brown and 

Amadon ( 1 968) who d ivided the genus informally as follo'vvs: 

1 )  Typical kestrels ( 1 0  species, i ncluding kestrel F. timllll1Cllllls, lesser kestrel 

F. nalrmal1lZ; and American kestrel F. span'erills) and somewhat similar 

fal cons of 4 species, i ncluding red-footed F. 1'espert;J/us,' 

(2) Merl ins 2 species, i ncluding Merl in  F. co!umbar;us, 

3 )  Typical hobbies ( 1 0  species, i ncluding Hobby F. sllbbllteo, Eleonora's 

Falcon F. eleollorae, and Sooty Falcon F. concolor), 

(4) Large falcons ( 1 0  species) d ivided in 2 groups' 

(a) Gyrfalcon and desert falcons (including Lanner F. biarmiclls and 

S aker F. cherrug as well as Gyrfalcon F. ntsticoilis and 2 other species), 

(b) Peregrines ( including Peregrine F. peregriJ/lIs and Barbary falcon F. 

pelegrinoides, p lus  2 other species). These resemble to Accipitriformes with 

sharp curved talons and hooked bills, and remarkable power of sight and 

flight. 
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1 .2.1. G enera l  cha racters 

B odies strong and rigid due to ankylosed thoracic vertebrae (free in  

Accip i tr iformes) Teck is short in Falconidae (to which rest of account is largely 

confined) ,  and females are usually larger and heavier than males. 

\Vings long and pointed in Falco especially, as in some other genera (e .g 

Microhierax) Wing-beats st rong in  Falco which have great powers of diving 

fl ight 'stooping', some Falco act i'/ely hover, soaring frequently. Tails narrow of 

medium length in Falco but proportionately longer in smaller species, especially 

t hose t hat specialize i n  hovering. 

P lumage variable; color morphs found in some Falco (also in Micrastllr) . I n  

Falco, plumage is often gray above and rufous to greater or lesser extent below, 

often with small black markings of various types both above and below; black 

moustachial streak in many. Some of kestrel group are mainly chestnut above, 

and some other species have rufous on head; some other species (e.g. F. 

biarmiclls, F. pelegrinoides) have rufous on head , some large Falco are white 

below, usual ly with dark bars F rustico/lts (white morph) and typical desert 

falcons (F. cherrug and North American prair ie falcon F. mexicallus) are among 

palest of genus. Falco reach adult p lumage usually in 2nd calendar year. 

Outside the breeding season, many Falco are solitary :  Much as i n  

Accipit r idae, they may have frequent l imited home-range or exclusi\ e feeding 

territory \vhen migratory or dispersive or remain more or less in the same area as 

i n  breeding season \.vhen resident, and may sometimes be found in  pairs. 
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Falconidae are highly predatory; in  contrast to Accipitridae; carrion eat ing i s  

rare. They show clear adaptations that almost el iminate direct interspecific 

compet i t ion for food with symmetric congeners, through ecological 

d ifferent iation, much less than in  Accipitridae 

Insectivorous species (e .g F. lIalimanni) will congregate in  air to exploit 

localized prey, but most species usually hunt s ingly, in some members, pairs may 

do so together, even so cooperatively, e.g. in Red-headed Merl in F. chicquera 

( Al i  and Ripley, 1 968) food-piracy occurs but i s  probably essentialy casual i n  

most species Catching of surplus food has been recorded and i s  perhaps more 

\.videspread than i n  Accipitridae 

Large Falco t ake \.vide variety of avian prey, and are capable of ki l l ing much 

larger birds  of greater size than themselves Typical ly, they take bird prey by 

swooping on vict im at great speed, striking i t  with hind claw to knock i t  out of 

sky, or gripp ing it and forcing it down, or taking it direct to perch, some species 

will a lso S\VOOp on ground prey from air. Various Falco of hobby group chase 

birds and i nsects at some height from ground. F eleollorae and F cOllcolor 

special ize i n  catching migrant passerines. 

Those of Merli n  group hunt small birds at low level, various kestrel-type 

Falco are largely adapted to t ake non-avian prey, hunt ing insects and other 

arthropods, repti les and small mammals .  Large Falco catch much prey on ground 

(e g F. cherrl/g) but wil l  a lso hover at t imes. 

Aerial hunters will eat prey on wing at t imes, especial ly insects but also 

smal l birds. If not kil led with feet when caught, vertebrate prey may be 
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di spatched with bi l l , u sually at perch. B irds and mammals are carefully plucked 

and ski nned before being eaten, and larger bony structures are broken up or 

often rejected. 

1 .2.2. Genera l  d istr i bution of the Gen us 

TearJy word-wide distribution of genus Falco closely s imi lar to that of 

Accipitridae, as also range of habitats of Falconidae as a whole. Relying on far­

ranging aerial search and aerial pursuit of prey, Falco are adaptable to nearly 

every lat itude and c l imatic zone on or near land wherever suitable prey i s  

available. 

Amongst 1 2  major habitat types recognized by B rown ( 1 976), west 

Palearct ic  breeding species are represented as follows :  

( 1 )  Northern tundra. 

F. J'llsticolIlS, F. peregrinl/s. 

(2) Taiga: 

Same species plus F. coll/mbaril/s. 

(3) Temperate deciduous woodland: 

F. vesperti17us, F. sl/bbuteo. 

(4) Temperate moorlands and mountains: 

F. timllll7Cl//IIS, F. cO!l/mbarills, F. peregril7us 

( 5 )  Temperate to  subtropical steppe, etc . :  

F. naumanni, F. tinllUf/Cll!l/S, F. vespertinl/s, F. coll/mbaril/s, 

F. biarmicl/s, F. cherJ'llg, F. peregrinlls, F. pelegrinoides. 
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(6) Subtropical semi-arid woodlands and mountains: 

F. Ilallmanni, F. finnlfllClfllls, F sllbblffeo F. biarmiclls F chel" , , . rug, 

F peregrinlfs, F. pelegrinoides. 

(7) Tropical savannas. 

F finlllll/ClIllIs, F. biarmiclIS, F. peregrinll . 

(8) Tropical forests '  

F. peregrinlt (marginally) 

(9) Tropical Montana moorlands and mountains: 

F. biarmiclls, F. peregrilllls. 

( 1 0) Deserts and semi-deserts :  

F. lilll/Ill/Cllllts, F. cOllcolor, F biarmiclts, F. cherrllg, 

F. peregrinlls, F. pelegrinoides. 

( 1 1 )  Aquat ic habitats: 

F. eleollorae and F cOllcolor (coastal) .  

(1 2) Towns 

F. naltmanni, F tillJllt17CU/ltS, F. biarmiclls, F. peregrilllls. 

Fa/co of habitat-types 1 -3 are fully migrant except for F rustico/lIs, those 

of type 4 are non-migrant or part ial ly migrant except F. coillmbarilis (wholly 

migrant); those of type 5 are non-migrant (F. columbarilts, F. biarmiclls, F. 

pelegrinoides), part ial ly migrant or nomadic (F peregrinlls), or whol ly migrant 

(F. naumanni, F. \'eSpertilllls, F cherrl/g); those of type 6 are mostly non-

migrant or only part ial ly migrant, but F. naumanni, and F. slIbbliteo wholly 

migrant, those of type 7-9 are non-migrant; those of type 1 0  are mostly non-

m igrant, part ially-migrant, or nomadic, but F. concolor is wholly migrant ; those 
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of type 1 1  are whol ly migrant; those of type 1 2  sometimes can not be found i n  

the To\ ns, when they are not breeding due to lack of suitable habitat and food 

In most cases, species classed as non-migrant (resident) above are really 

d ispersive to lesser or greater extent Within west Palearctic i tself all breadino , ;:, 

specIes of  Falco are migratory or part ially migratory but to markedly different 

extents Part ia l  migrants move further under influence of continental than 

mari t ime cl imates F. msticoills, F biarmiclls, and F. pelegriJloides move the 

least, F. ru tico/lis moves regularly only in  high latitudes; the other two making 

only short movements within their Mediterranean type and desert habitats. In  

contrast ,  7 species whol ly or partially transequatorial migrants of these, F. 

cOllc% r notable for restricted \-vinter quarters 

Though they wil l  soar at t imes, migrants travel mainly in flapping fl ight, 

feeding on the way, readily cross wide areas of water, and thus have a broad-

front passage across Mediterranean Most typical concentrations are at straits of 

Gibral tar and, to  lesser extent, the Sic il ian channel though there are not 

representative of the t rue scale of  passage, as no concentrat ion is apparently 

found at the B osphorus .  

Movements are usually d iurnal and smaller specIes often travel in  loose 

(sometimes mixed) flock; larger ones general ly s ingly. Spring passages are often 

more consp icuous than those i n  the autumn, the latter being perhaps more direct 

and at h igher alt i tudes, and therefore not observed. 

Litt le IS known of changes in  range or numbers of F concolor, F 

eleonorae, and F. pelegrinoides; all others have suffered decl ines and range 
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concentration to varymg extents. Most of west Palearctic species have suffered 

persecution and other pressures from humans, though several even more are 

affected by activities of some falconers . Also, cl imatic change may also have 

affected southern populat ions. F biarmiclIs has decl ined and is nearing 

extinction in Europe, while F cherrllg, though declining in central and south east 

Europe has apparently spread north in former USSR; in both species, human 

persecution and exploitat ion are l ikely to have been major factors in the general 

distribution of the family. 
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1.2.3. Different falcon peele 

1.2.3.1. Saker: Falco cherrug: 

Field Characters: 45- cm (tail 16- 1 7  cm), wing-span 1 02- 1 26 cm Averages 

maller than Gyrfalcon F rusticolus but larger than Peregrine. Plumage 

essentially dark brown above, normally lacking blue or gray tones Tail hows 

pale spots rather than bars Adult noticeably pale-headed, with indistinct facial 

pattern Juvenile (and some adults) have dark bar across under wing, contrasting 

with-pale undersurface of flight-feathers. ( Figure 1 )  

Figure I' Adult female saker falcon F chermg 

Flight action is looser and lazier than Falco peregrinus Sexes similar; no 

seasonal variation Juvenile distinct. 2 races in west Palearctic, distinguishable at 

close range. 
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Habitat:- In  west Palearct ic ,  across cont inental middle latitudes, mainly i n  

wooded steppe and foothills, often bordering or overlapping into forests Hunts 

over open grassland, wetlands, and even cultivated land where more or less 

dense population of d iurnal active small and medium-sized rodents provide 

ample prey biomass for rearing young, nests largely in  well-grown trees Hunts 

u p  to 20 km or more from nest .  In  east of range inhabits high plateau country, 

mountains, and cliffs, at 2600-4700 m, breeding here almost always on rocks, 

beneath overhangs or in crevices, but occasionally in other sites such as 

abandoned wells. 

Distribution:- Former USSR: appears to be spreading northwards. Turkey: 

recorded breedi ng i n  1 9th Century (Glutz et al. 1 97 1 ) . Syr ia :  no proof of 

breed ing.  Also recorded i n  Germany, Sweden, Poland, Albania, Greece, Syria, 

Pal ast ine ( regular i n  winter), Egypt, L ibya, Malta, Morocco. 

l\Iovements:- Migratory in Russia, part ially migratory further west . Probably 

only minority present within European breeding range i n  midwinter, only 

sporadic then i n  Czechoslovaki a, Austria, and Hungary and generally absent 

from Russia north of Cr imea and Caucasus 

Food:- Predominantly small mammals although birds  also important . Most 

hunt ing carried out i n  open steppe areas but wide variety of techniques used for 

p rey capture 

lost i mportant mammalian p rey are rodents in  part icular susliks eitel/us but 

also jerboas Allactaga, and very wide range of bird prey consumed, from small 
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passennes (e.g larks A /alida, wagtails Motacilla) up to species as large as 

herons A rdea and bustards (Otididae) 

Social pattern and behavior:- Non-gregarious, solitary for much of year, 

hunting singly. Nfany populations migratory or nomadic outside breedi ng season. 

1 .2.3.2. Gy rfa lcon :- Falco rllsticoilis 

Field characters:- 50-60 cm (tail 1 7- 1 9  cm), wing span l 30- 1 60 cm. B i rds from 

Greenland and Iceland population largest, all exceed Peregrine in measurements 

and bulk Heavy, po\verful Falco, lacking striking facial pattern in adult . Age and 

other variat ions produce range of plumages, from almost pure white t hrough 

gray and brown to rare un iformly dark. Tradit ionally 3 races or phases have been 

recognized but only extreme morphs are discussed . Sexes are similar, no 

seasonal variation. Juvenile separable at close range (figu re 2) .  

Habitat:- Cold northerly lat i tudes, arctic and subarct ic or elsewhere in  arct ic-

alpi ne zone, mainly above t ree limi t .  Frequently based on sea cliffs and islands, 

i ncludino Arct ic  Ocean where suitable secure alternative nest-s i tes u sually :::> , 

available u nder overhanging cliffs, commonly near seabird colonies 

Distribution:- Decline i n  southern parts of range in  last 1 00 years may be due 

partly to climate change as well as persecution (Glutz et ai . ,  1 97 1 )  S\veden: 

Become extinct in south and center i n  1 9th Century, due especially to 

persecut ion (Bijleveld, 1 974) Norway. Reported breeding further south in past 

(Haftom, 1 97 1 )  
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Figure 2 '  Adult male gyrfalcon F ru tieolus. 

Movements: Migratory in high latitudes only a in Greenland population (based 

on almonsen, 1 950) Resident and dispersive in low arctic and subarctic, where 

gray p lumage predominates, local movement from interior to coast for winter 
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High arct ic  popul at ion, most ly to \-\'hite type, migratory, winter several hundred 

km south on coasts of southern Greenland 

Food:- lainly medium-sized birds, occasionally mammals Choice of prey 

governed to great extent by habitat .  At coastal nest l ing sites, princ ipally seabirds, 

lie auks (Alc idae), Kitt iwake Rissa tridactyla and marine diving ducks (Mergini) 

At inland tundra sites, principally Ptarmigan /agoplls nIutus, willow Grouse 1. 

lagoplls, and surface-feeding ducks Ducks may be t aken more commonly i n  

winter. Other common species include waders (Charadri idae, etc. ), passerines 

and B lack Grouse. Range in size from P. nimlis to Capercail li e  T lIrogalllls and 

Barnacle goose Branfa lellcopsis. Less usual prey item include Rough-legged 

Buzzard Bllteo lagoplIs, skuas Stercorarius sp. ,  hawk owl Sumia lIlu/a, pygmy 

owl Giallcidilim passeri17I1n1 ,  short-eared owl Asio jlammells, Tengmalm's Owl 

A ego Ii 115 fimerells and Raven Con'us corm. 

1 .2 .3 .3 .  P e regri n e :- Falco peregrilllls 

Field characters:- 3 6-48 cm (tail 1 0- 1 3  cm), wing-span 95 - 1 1 0  cm. 

Averages much smaller than Gyrfalcon F. rllsticolllS and most also smal ler than 

Saker F. cherrug but noticeably stockier than all medium-sized or large falcons 

(figure 3) 

Nominate peregri17l1s adult male upperparts are dark slate-blue, faintly 

barred black on back and wing-coverts and strongly so on paler gray tai l . Slate­

blue cap,  upper cheeks, and broad mustache contrast ",;i th white lower cheeks 

and throat Underparts  suffused p ink-buff (darkest on bel ly) finely spotted black 

on chest and barred black on rest . Underwing conspicuously barred, with coverts 
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appearing darker than flight-feather , undertail also barred with ubterrninal band 

broade t 

Figure 3 Juvenile female peregrine falcon F pergrinu 

Adult female are more coar ely marked below than male with heavier spots 

on chest and thicker barring on flanks and thigh , rump darker Juvenile p lumage 

pattern of head and upperparts as adult but colour dark brown with paler fringes 
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to feathers obvious at close quarters, underparts cream with obvious brown 

streaks from chest to vent and thus quite dist inct from barred adult. 

Habitat:- In  \vest Palearctic, from tropics  to high Arctic, including arid 

cont inental and moist oceanic climatic zones. For hunt i ng, requires extensive 

open t errain often i ncluding various wetland or coastal habitats .  For breeding, 

mainly, cliffs, crags or other precipi tous undisturbed situat ions, including 

somet i mes tall inaccessible structures such as towers and ruins in  parts of range 

also tree-tops or ground 

Distribution:- Marked recent declines have resulted in  local ext i nct ion but west 

Palearct ic populat ions have suffered less than those of eastern, North America 

where it became wholly ext inct Breeding d istribution not mapped precisely i n  

some areas for security reasons 

Foods:- The bird's \vide range of hunt ing areas and prey species has produced 

many variations i n  hunt ing methods. Majority of prey are taken on wing, usually 

over open country and over water, rarely on edges of woods. May hunt almost 

exclusively over the sea during breeding season. Occasionally take prey from 

ground or from water surface either from circling fl ight or elevated vantage­

point, cliff, tree, hill . Pursuit fl ight follows, finally rising above prey preparatory 

to rapi d  S\,voop (wings folded and held slightly aW'ay from body). Adaptable, i t  

can often persist even when habitat has changed drastically, but remains 

vulnerable to persistent and intense persecution, and to the effects of agricultural 

chemic als .  
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Among smaller west Palearctic Falco, only kestrel spans broader band of 

latitude, but presence l imited to  l i t t le more than one-third of the year though it is 

highly dependent on aerial insect prey, abundant only during the warmer 

months Although ranging on occasion almost to tree-l imit northward though 

t aiga even beyond Arctic Circle, and Asia up to 30-50 m in mountain forests 

(Dimentiev and Gladkov, 1 95 1 )  it is mainly a lowland species, tending to avoid 

coast lines and islands, extensive wetlands, steppes, deserts and all kinds of open 

t reele s country 

1 .2.3.4. Hybrids 

Hybrids are captive breed falcons, as  a result of hybridization between 

gyrfalcons across either sakers or peregrines as an attempt to produce strains 

which are quiet as sakers, fast as peregrines, strong as gyrfalcons, and can adapt 

to t he changeable c limate circumstances of the desert . Imported hybrids are 

usually free of parasiti c  infections, because the German exports at least, are 

screened and t reated before export . 

20 



2 1  

1 .3. Pa ras i tes of the Genus :  Falco 

The huge amounts of report s regard ing parasiti c  infection and infestion of 

falcons, shov;es how popular and important are falcons. Some of these report s are 

quoted in this chapter. The nomenclature is based on Levine et al. ( 1 980), and 

Yamaguti ( 1 96 1 ). 

1 . 3 . 1 .  Phylu m :  S a rcomastigop ho ra 

O rder :  Kineto p last ida 

I. Fa m ily : Try pa noso mati d a e  

a .  Trypanosoma s p. 

A heteroxenous polymorphic haemoparasite, which spends one stage of its l ife 

I n  the blood and/or fixed t i ssues of all classes of vertebrates (figure 4), and spends the 

other stages of its l ife in the intestines of bloodsucking i nvertebrates. 

I,' , 

Figure 4: TI�lp{/170S0m{/ pycnomi from 3 white-eared bulbul lllis is 3 non-pathogenic  species 

occuring Ul .-\frican bulbuls. From: Hawkey and Dennett (1989) .  
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AJthough \Venyon ( 1 926) l i sted t rypanosomes in 13 different species of hawks, 

fal con, kites and vultures, trypanosomes appear to be among the least common blood 

p rotozoa in diurnal birds of prey (Keymer, 1 972). 

Ward ( 1 986) reported Tl)panosol71a sp.  at necropsy of a Peregrine falcon. 

Samour et a! . ( 1 996) [Personal communication] found Tl)panosoma sp . in immature 

female Saker falcon (F cherrug) in Al-Ain, UAE. 

O rder :  Trichomonad ida  

I I. Fam i ly :  Trichom onad idae  

a. TricllOl1l011aS sp. 

The many members of thi s family are rather similar in structure. They are easily 

recognized because they have an anterior tuft of flagella, a stout median rod (the 

axostyle), and an undulat ing membrane along the flagel lum. They are found in  

intestinal or  reproductive t ract s of vertebrates and  invertebrates, with one group 

occurring exclusively i n  the gut of tenrutes. Most members of this family do not form 

cysts (Schmidt and Roberts, 1 989) .  

Trichomonas ga//iJlae (figure 5 )  i s  probably the most pathogeni c, being one of 

the causes of so-called "frounce" , a disease of the crop especially in  falconer' s birds 

(Keymer, 1 972). Perhaps the oldest recorded di sease of wildl ife is a trichomonad 

i nfection of the upper gastrointestinal tract of pigeons, doves, and birds of prey (Ward, 

1 986).  Keymer ( 1 972) reported T galliJlae from lesions in the buccal cavity of a red­

headed Merlin F. chicqltera. 



Figu re 5 '  Trichomonas galllnoe, from 

momh, phal)nx, and crop of many b i rds 

From. leh UlOn1 ( 1 988) .  

J 
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Samour et al .  ( 1 995)  reported t richomoniosis (frounce) in 3 1  % ( 1 675/5360) of 

fal cons examined at the Salman Falcon Hospital in Bahrain between 1 987 and 1 993. 

These i ncluded 1 345 infected(80 .2%) Saker falcons F. cherrug, 3 1 0  infected( 1 8 . 5%) 

Lanner falcons F. biarmicus, 8 (0 .47%) Gyr X Saker crossbred falcons (F. rustleo/us 

X F cherrug), 7 (0 .4 1 %) European kestrels and 5 (0.29%) lesser kestrels .  

1 . 3 .2. Phylum : Apico m plexa 

O rd e r : E ucocc id i ida  

a-Suborder : E i m e ri i n a  

Characteristically, members of this suborder show macrogamete and 

microgamete developing independently; no syzygy; microgamont typically producing 

many microgametes; zygote not moti le; sporozoites typically enclosed in sporocyst 

within oocyst ; homoxenous or heteroxenous (Schmidt and Roberts, 1 989). 

I. G enus :  Eimeria 

Oocyst contains four  sporocysts (figure 6), each with two sporozoites. Host 

specificity is more rigid in the genus Eimeria than i n  most other i nvasive organisms. 



F igu re 6 .  Stnlcture of sporu lated 

F:il11l!na oocyst From Schmidt 

and Roberts ( 1 989)  

"--_- M icropyle c a p  ....,;::::���-- M icropyle  

U-�rr-- Polar  granule 
�=� 

\i<>'\\rV+_ S m a l l  refra ct i le  g lobule 
i n  s po rozoi te  
L a rge re fra ct i le  g lobule  
i n  s porozoite 

S p orocys t 

O o c y s t  r e s i d u u m  

Sporoc y s t  res i d u u m  
S porozoite n u c l e u s  

S porozoite 
Inner  layer  o f  oocyst  wal l  

Ou ter  layer of  oocyst  wal l  

Pel lerdy ( 1 965) li sted two species of Eimeria in the Falconiformes in Budapest . 

Cooper ( 1 969) found a few coccidian oocysts i n  a Saker falcon F. chernrg. 

Levine ( 1 988)  reported Eimeria accipitris i n  lesser kestrel F. nalfmanni .  

I I . Genus :  Caryospora 

Oocyst (figure 7) develops i nto a single spore with eight sporozoites and a 

residual mass; membrane thick and yellow (Kudo, 1 966). 

eJ 
Figure 7 :  Coryospora s imp/ex oocysts.  F rom' Kudo ( 1 966).  

Species of Caryospora have uniquely facultat ively heteroxenous l ife cycles i n  

which merogony and gametogony are completed i n  ( 1 )  the intestinal epithelium of 

p rimary hosts (predatory reptiles and birds) and (2) dermal connect ive t issues, liver and 

other t issues of secondary host ( rodents) .  (Upton et aI . ,  1 986). Also sporogony i s  

completed i n  rodents (Cawthorn, 1 993) .  

Pellerdy ( 1 965) reported three species of Caryospora in the Falconiformes. 
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Ca\\1horn and Stockdale ( 1 982) reported COl}'ospora falcollis in F. 

peregri77l1s, and CaJ}'ospora helll}'ae in northern hobby falcon F. subbllfeo and in  

European kestrel F. tilllllll7ClIllIs. 

I I I . Genus :  Isospora 

The oocyst of Iso pora (figure 8) contains two sporocysts, each with four 

sporozoites (Kudo, 1 966; Schmidt and Roberts, 1 989) .  

FIgure 8 :  Iso.pora belli oocyst . ft averages 35  

by 9 �111 . From: Schmidt and  RobeI1s ( 1 989) .  

, \ 

Pellerdy ( 1 965)  found two species of Isospora sp. i n  the Falconiformes. 

I V. Genus :  Toxoplasma 

Toxoplasma (figure 9) I S  an intracellular parasite of many kinds of ti ssues, 

including muscle and intestinal epithelium. In heavy acute i nfection the organism can 

be found free in the blood and peritoneal exudate. It may inhabit the nucleus of the 

host cell but usually live in the cytoplasm. The life cycle includes intestinal-epithelial 

(enteroepithelial) and extraintestinal stages in domestic cats and other felines, but 

extraintest inal stages only in other hosts. Sexual reproduction of Toxoplasma sp. 
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occurs whi l e  i n  the cat, and only asexual reproduct ion i s  known ",;hile in other hosts 

(Schmidt and Robert s, 1 9 89) .  

Figu re 9.  Oocyst of ToxoplaslJla gOlldll from 

cat feces It i s  1 0  to 1 3  b�1 9 to 1 1  �m.  

From SchmIdt and Roberts ( 1 989) .  

Iygis te and Gusev ( 1 962) found serological evidence of toxoplasmosis in  eight 

d ifferent species of wi ld diurnal birds of prey from the Caucasus .  

V. Genus :  Sarcocystis 

Sarcocystis spp. (figure 1 0) are obligatory heteroxenous, in  various species 

i nc ludeing rept i les, b irds, small rodents, and hoofed animals as intermediate hosts and 

carnivora as  defini t ive hosts. Sarcocystis may be found i n  the muscle of  rept iles, birds 

and mammals. 

Figu re 1 0: Cross section of zoitocyst of 

Sarcoc.1"S/is t el7l1l!/Ia in muscle of 

experimenta l ly  infected sheep . From : 

Schmidt and Roberts  ( 1 98 9 ) .  

� 
Ward ( 1 986) reported Sarcocystis sp. In male Kestrel .  In addition to 

Sarcocystis cernae which was found in F tinnul1cu/us (Cawthorn et aI , 1 984). 

Munday et aI .  ( 1 979) reported cyst of Sarcocyst-l ike organisms in the musculature of 

various raptors including brown falcon F berigora i n  Austral ia . 
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b. Suborder :  Haemo pori n a  

Characteri st ical ly, macrogamete and microgamete develop independently; no 

syzygy, conoid ord inarily absent; microgamont producing eight flagellated 

microgametes; zygote  motile (ookinete); sporozoites naked, with three-membraned 

wal l '  heteroxenous with merogony i n  vertebrates and sporogony in i nvertebrates; 

t ransmitted by blood-sucking insect s .  (Schmidt and Robert s, 1 989). 

I. Genus :  Haemoproteus 

Heteroxenous haemoparasi tes, with merogony in  vertebrates and sporogony in  

i nvertebrates. Primari ly  parasites of birds and rept i les Exoerythrocyt i c  merogony 

occurs i n  endothel ia l  cel ls; the merozoites produced enter erythrocytes to become 

pigmented gamonts (figure 1 1 ) in the circulat ing blood, can be transmitted by several 

ectoparasit ic flies (Schmidt and Robert s, 1 989) . 

Figure 1 1 : HaemOprOI(!US gam�toc�1es in 

b lood of a morn ing dove. They arc about 

l-l �n1 . From: Sch midt and Roberts ( 1 989) .  

, 

, 
• 

Wenyon ( 1 926), Coatney ( 1 93 7) and Stabler and Holt ( 1 965) provided host 

l i s ts  of Haemoproteus and Leucocytozooll, and Haemoproteus sp. in part icular. These 

were frequently recorded in the older report s of the pathologists to the Zoological 

Society of London, mainly by Hamerton during the years 1 928- 1 94 1 .  
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Cooper et a\ .  ( 1 993)  reported that 3 1 % (2 1 /66) blood smears which were 

prepared from different raptors were infected with Haemoproteus sp. without 

determining either the genus or the species of the infected raptors. 

Peirce et a\ . ( 1 98 3 )  reported Haemoprotells til17l1(/]clI/i In 41 1 2  (33%) of F. 

cherrug in Al- Ain Zoo UAE. 

I I . Genus :  LellcocytozoOIl 

Heteroxenous haemoparasites (figure 1 2) of birds, merogony is in fixed tissues, 

gametogony is in both leukocytes and immature erythroC)1eS of the vertebrate, and 

sporogony occurs in insects other than mosquitoes. Pigment is absent from all phases 

of the life cycle. (Schmidt and Roberts, 1 989). 

Only one species occurs in Falconiformes, which is L. toddi (Greiner and 

Kocan, 1 977;  Peirce and Cooper, 1 977) .  Cooper et a1 .  ( 1 993) reported that (4 1 %) 27  

of  a total 66 blood smears which were prepared from different raptors, were infected 

with LellcocytO::,o017 sp. without determining either the genera or the species of the 

infected raptors. 

F igu re 1 2 : Avian blood cells infected 

with elongate and round gametocytes of 

Lellcocyfo:::oon simondl . 1l1e elongate 

fom) IS  up to 22 ttl)) long. F rom: 

Schmidt and Roberts ( 1 9 8 9) .  
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I I I .  Genus :  Plasl1loC/iurn 

Heteroxenous haemoparasites(figure 1 3 ), with merogony in vertebrates and 

sporogony in i nvertebrates, most of them are parasites of wild animals and appear to 

cause little harm in  most cases. Can be transmi tted by blood-sucking insects. 

Figure 1 3 : PIa modll/IJI sp. trophozoires 

in an E DTA blood sample from a snowy 

0\\ 1 From: Hawkey and Dennett ( 1 989) .  
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The init ial identification of Plasmodium sp. in  the Peregrine falcon by Kingston  

e t  a I .  ( 1 976) const ituted t he  first report of  Plasmodium i n  this species. 

Corradett i  and Scanga ( 1 963)  found Plasmodium po/are in  kestrel F. 

fiwnmCU/lls from Sic i ly. Stabler and Holt ( 1 965) also recorded three i nfections of a 

new species i n  American kestrels F. sparverills while Mackerras and Mackerras ( 1 960) 

recorded a Plasmodium sp. i n  a gray falcon F. h}po/elfcos. 

Remple ( 1 98 1 )  demonstrated a P. relicfum in three Gyrfalcons F rustico/us, 

two Peregrine falcons F peregril1l1s anatlll71 , F peregrilllfs and one Gyr x Peregrine 

hybrid 

d. Subclass : P i rop lasmia 

Characterist ically, t hese are p iriform, round, rod-shaped, or ameboid; conoid 

absent;  no oocysts, spores and pseudocysts; flagel la absent; usually without 
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subpell icular microtubules, with polar ring and rhoptries; asexual and probably sexual 

reproduction; parasit ic in  erythrocytes and sometimes also in  other c irculat ino and o 

fixed cel ls ·  heteroxenous, with merogony i n  vertebrates and sporogony i n  

i nvertebrates; sporozoites with s ingle-membraned wall ;  known vectors are t icks 

(Schmidt and Roberts, 1 989). 

I. }·lll ttalia s/lOrtti 

Heteroxenous parasites can be found i n  peripheral blood or i nternal organs, 

with merogony in vertebrates and sporogony in i nvertebrates, without any p igments. 

10hammed ( 1 958) reported Nllttalia shortli. (figure 1 4) in the peripheral blood 

of a male Egyptian Kestrel F ti17771fllCU/IiS rupico/ae form is i n  the Abou-Rowash area 

(Cairo, Egypt). 

�) �·I 

Fioure 1 .+ · A series of camera -Iucida d rawings showing the various fomls ofSulialia shorlti in 
"" 

the blood. Ba r == 5 !-.l In . From : � l oh a nmled ( 1 95 8 ) .  

II. Babesia sp .  

Heteroxenous parasites of erythrocytes, lymphocytes, histiocytes, erythroblasts, 

or other blood cel l s  of mammals and birds and of various t issues of t icks .  No stages 

produce intracellular pigment (Schmidt and Roberts, 1 989). 
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Croft and Kingston ( 1 975)  reported Babesia moshkOl 'skit in 20% (2/ 1 0) of 

males and �O% (4120) of female Prai rie falcons in  Wyoming USA 

Babe I Q  hortti was also experimental ly t ransmitted to  F. 11. nalll71GJ 1l71 by 

Mobammed ( 1 9  - 8 )  i n  Cairo, Egypt .  

Corradett i  and Scanga, ( 1 963 ) reported Babesia shorffi from an European kestrel F. r. 

fiJ7llllllCIIIIIS i n  ic i l  '. 

amour and Pierce ( 1 996) reported heavy infection of Babesia horm (figure 

1 5 ) i n  a male Saker F. chermg in Al-Ain, UAE. 

F igure I :' : HO/W.'iJO ,!Jorl l i  in snker fa lcon ( Fofc'() ChI.!/TJ{� U/{JUI. ) 

From Sa llloll r ,lIld Pei rce ( 1 9Q6) .  
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1 . 3 . 3. Phyl u m :  P latyhel m i n thes 

1 .  Class : Trematoda  

Various dorso-ventral ly flattent animals, typical ly bi lateral ly symmetrical (figure 1 6), 

all are parasitic, inhabit nearly every organ of their hosts (all classes of vertebrates) 

( 1ehlhorn, 1 988 .  Schmidt and Roberts, 1 989) .  

A B 

'\ I ;  
1 \  

\ \ . \ 

H l nd body 

c 
Oral  s u c ke r  

!�������TT Acet a b u l u m  

���:Y-:--If- Tr i bocyt ic  orga n  

f����m/- Tes t i s  

iH-- Test i s  

���d:tt- Eggs I n  u t e r u s  

....,..,--,.....-t- M e t raterm 

P-cf'--+--- G e n i t a l  pore 

Figu re J 6: Typica l strigeoid t rematodes. i l lust rating body forms:  ,\ , J fesod,�)/O.)lOlIllI/ll 

g/adlO/l/m. B,  Psell£!ol1('oclip/OSIOJl7I1IJ1 {hol7/o.' I C. Fro% r/oides serpellfis. 

From: Schmidt and Robens ( 1 989) .  

Flukes are one of the most common and usually i nnocuous types of internal 

parasi tes of rap tors (Ward, 1 986) .  Cooper ( 1 969) found fluke eggs in  a Saker falcon 

F cherrug. Ward and Fairchi l d  ( 1 972) reported trematode ova (figure 1 7) in  67% 
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(2/3 ) of adult wild Peregrine F peregri17l1s, 1 6% (3/ 1 9) of immature Peregrine, 25% 

( 1 /4) of adult  captive Lanner falcon F. biarmicus, 1 00% (212) of immature captive 

Indian �ferl i n  F. chicqllera, and 1 00% ( 1 / 1 )  of i mmature captive kestrel F. span'erills 

which were studied i n  faryJand. 

Croft and Kingston ( 1 975)  recognized Neodip/ostomum (C . )  Spafhu/a i n  60% ( 

3/5) F. l17eXiCallllS i n  Wyoming, i n  USA. Greenwood et al . ( 1 984) concluded that the 

death of a Saker falcon F. cherrllg was caused by severe intestinal trematode infection. 

S mith ( 1 993 )  reported that (32%) 37 of a total 1 1 5 Falconiformes were infected with 

strigeid t rematode, therefore trematodes were considered as the second most prevalent 

group of helminths in the Falconiformes in Ohio, USA. In addi t ion to the strigeid and 

d ip lostomati d  trematodes, several species of dicrocoelid t rematode, have been reported 

i n  raptors, especial ly from the l iver and bile ducts of the American kestrel i n  pacific 

orthwest (Schell ,  1 957) .  

F igu re 1 7 . Trematode 0\"\,1111 with attached 

opercu lum in fecal  materia l from a great 

homed owl .  Bar  = 50 pm. From : Smith ( 1 993 ) ,  

I I . Class : Cestoda 

j 
.. � .. , .. ' . . (' . . ... , � ... 

: .. 

Tapeworms (figure 1 8) are innocuous parasites of virtually al l specIes of 

raptors especial ly the Genus C1adofae17ia, (Ward, 1 986) .  Keymer ( 1 972) reported an 

unident ified fragments of tapeworm from a Luggar falcon F. jllgger, Ward and 

Fairchi ld ( 1 972) reported cestode fragments from 3 3 %  ( 1 /3 )  of adult wild Peregrine F. 
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peregrllllls, 1 2 . 5% ( 1 /8) of adult captive Peregrine, 42% (8/ 19) of immature captive 

Peregrine and 50% ( 1 12)  of adult captive Gyrfalcons F msticollfS \I, hich were studied 

in  Maryland. 

A 

F igure 1 8 : Tapewonn: A .  Genera l ized dIagram sho\\'l\1g scolex ( a ). neck ( b ) .  and strobi la (c) .  

B :  Ra i l l ient spp .  egg: 15 - 5 0  �1 1 1 .  From: lllienpollt e t  a l  ( 1 08 6 )  

Cladotaenia globifera i n  20% ( 1 /5 )  Prair ie falcon F meX;CGlllfS i n  Wyoming 

was reported by Croft and Kingston ( 1 975 ) .  Smi th  ( 1 993 ) reported t hat he found 

cestoda in 4% (3/7 1 )  of free-living Falconiformes in Ohio, USA. Schroder ( 1 98 1 )  

reported that 4% (2/45)  of falcons examined were infected \yi th helminths without 

mentioning the genera or species of t hese two falcons and without determining types 

of these helminths. 
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1 . 3 .4 .  Phyl u m :  Acanthocepha la  

Adult members of  t he  Acanthocephala (figure 1 9)are highly specialized 

heterosexual, i ntest inal parasites that take up nutrition parenterally since they have no 

intest ine. Vertebrates are used as final (definitive) hosts, arthropods as intermediate 

hosts (Mehlhorn et ai , 1 988) .  Tickol ( 1 966) found 57% of wild  Falconiformes to be 

infested with Acanthocephala i n  Louisiana. 

Figu re 1 9: Acanthocepha lan:  PolYlJ7orphlis sward. a p.J rasire of ducks showing the main body 

di\.�sions .  From: Schmidt and Roberts ( 1 989) .  
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Jennings (see Keymer, 1 972) attributed the death of a Larmer falcon F. 

biarmiclIs to a heavy infestat ion of the acanthocephalan P01Yl11Olphus boschadis. 

Smith ( 1 993)  reported Acanthocephalan I n  one( l %) of free-living 

Falconiformes in Ohio.  Although, infect ions with acanthocephalan in raptors is rare. 

Study i n  Louis iana showed that 5 7% of the free-living falcons were infected with 

Acanthocephala (Nickol,  1 966). 

1 .3 .5. P hyl u m :  Nem atoda 

Some of t he  most dreaded, debil itating and fatal d iseases of falcons are caused 

by nematodes (figure 20).  

Figure 20:  Variety of fom) in the nematodes. A ,  Tell'Ol11('res . B,  Rhabdilis . C, Tric/wrls .  0, 

Circol1ema. E, Chaefosoma. f,  HII17017f!l11a. From : Schmidt and Roberts  ( 1 989) .  
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I .  Capi l lar iasis caused by several species of Capillaria (figure 2 1 ), can be a 

major  mortal i ty factor i n  wild and captive birds of prey (Ward, 1 986) .  Keymer ( 1 972) 

quoted that the most pathogen ic  nematodes, judging from the experience of 

Woodford ( 1 960), and Cooper ( 1 969) appear to be Capillaria sp. 

Figure 2 1 .  Capi//al'/a sp. ovum in fecJ I I1l: nenJ I 

from a red- ta i led ha\\ k .  Sa r = : 0 p ill From 

Smith ( 1 993) .  

Trainer et a l . ( 1 968) diagnosed oral and oesophageal capi l lar iasi s i n  wild 

Gyrfalcons F rusticolus and pointed out that the disease may be readi ly m is taken for 

trichomonosi s .  Capillaria cOlltorta was recognized in  F peregriJ llls peregrilllls, 2 red-

headed Merli n s  F chicquera mficollis, and one Saker falcon F cherrug (Cooper, 

1 969). \Vard and Fairchild  ( 1 972) reported Capi1laria sp. ova from 66% (2/3 ) of 

adul t  wild Peregrines, 4% ( 1 /24) of immature wild Peregrines that were studied in 

Maryland. C lausen  and Gudmundsson ( 1 98 1 )  referred the death of 3 6% ( 1 3/36) of 

Gyrfalcons which d ied in Iceland to the i nfection caused by Capillaria cOlltorta. 

Smith ( 1 993 )  reported that 4 1 % (471 1 1 5) of Falconiformes i n  O hio ,  USA 

were infected with Capillaria sp. 

II .  Ascarid :  Ward and Fairchi ld  ( 1 972) found an ascarid ova (figure 22 )  in 1 1  % 

( 1 /9)  of immature captive Peregrines that were studied during five years i n  Maryland 

and i ncluded 73 falcons of 5 different species of Falconiformes. 
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scarid ova were reported i n  13  % ( 1 51 1 1 5) of F alconiformes by Smith ( 1 993)  

Figure 2 2 '  Ascaridia-type ovum in  feces from an 

1I1U11aru re peregrine fa lcon From: \Vard ( 1 986) .  

III .  Amplicaecum GJn"satericae: Keymer ( 1 972) found A mplicaeclll7l 

GlIisatericae i n  a kestrel F. (i1717UIlCU/US, and two unidentified nematodes, one i n  the 

respirato ry t ract of Peregrine fal con F. peregri17l1s, and the other one in the intestinal 

tract of kestrel F. til7J1/.I17CZl /us and gray kestrel F. ardosiaceZls. 

IV. Physaloptera sp . :  I n  20% ( 1 /5) of adult F. l17exicaJ71(s was reported by 

Croft and Kingston ( 1 975) .  

V. Spiruroid sp. (figure 23) :  \vas found i n  1 4% ( 1 61 1 1 5 ) of Falconiformes 

(Smith, 1 993 ). Johnston and Mawson ( 1 94 1 )  found Habronema sp . i n  kestrels i n  

Austral ia .  \Vard and Fairchild ( 1 972) reported that Hater/ia sp. was found i n  immature 

prairie falcon .  

:1 

Figure 2 3 :  Larvated ovum of a Spimrid "stomach \\'onns-'  in feca l 1l13teria l l  from a 

red-ta i led hawk .  Bar  = 50 pm. From : Smith ( 1 993) .  
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VI. Syngamlls sp .  (figure 24 ) :  was reported from one free l iving American 

kestrel (Smith, 1 993) .  

. . . .  

: ' : : ..... . . , ' "  
.. )': -. : 0- ," .� .. \ . ,.J ... .' 

Figu re 24 S�vl1gal/lus sp . ovum in fec a l  mate r i a l  from a l \  Amcrican kest rcl . Bar = 50 1-1111 • 

F rOI l l  S I l 1 l th  ( I ql)3 ) 

VII Serratospiculum sp . :  The parasite had previously been not reported from 

raptors other than genus Falco (Ward, 1 986). However, Sterner and Espinosa ( 1 988) 

for first t ime reported S. amacuiata from Cooper' s hawk Accipiter cooperii, i . e. from 

rapt or other than falcons. Serratospicuillm sp. was reported from a single free-living 

prairie falcon F. mexicaJ1l1s (Smith, 1 993), and also found in 80% (4/5) adul ts F. 

mexicanlls (Croft and Kingston, 1 975) .  

B igland e t  a l .  ( 1 964) reported five cases of Serratospicuillm amaculata i n  

prame falcon. Ward and Fairchild ( 1 972) found Serratospicllium sp .  ova (figure 25) i n  

3 3 . 3% ( 1 //3 ) of adult wild Peregrines, 1 1 1 9  of immature female capt ive Peregrines, 

1 00% ( 1 / 1 )  of adult female capt ive prairie falcons F. biarmiclls, (2/7) of immature 

(male and female) capt ive prairie falcons, 25% ( 1 /4) of adult captive Lanner falcon F. 

blOrmiclls, 1 00% ( 1 1 l )  of captive Luggar falcons F. jugger and 50% ( 1 /2) of immature 

captive Indian Merlin  F. chicquera that were studied during five years i n  Maryland. 
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F igure 25  Embryonated OVU Ill of 

.)'ar{/fOSpICII/IIJ11 (1/l1{1CII/{/f{1 in a 

sa I iva smea r from an i ll1ll1aru re 

female peregrme From: Wa rd ( 1 986) ,  

According to  Ward ( 1 986) ,  Serratospiclfllfl11 sp .  was seen very frequently in  

prairi e falcons but only occasionally in  Peregrine falcons and Gyrfalcons. 

VIII, lvficrofilaria sp. : C ri sp  ( 1 854) found filarial nematodes in  the heart of a 

Peregrine falcon. Peirce et at . ( 1 983)  reported Microfilaria in  1 /3 (3 3%) of F. 

peregrillus In AI-Ain, UAE Samour et al ( 1 996) [unpubl i shed data] recorded 

Microfilaria sp .  (figure 26) i n  blood smears of one immature female Peregrine falcon, 

one adult male Lanner falcon F. biarmiclIs, one immature female Saker falcon F. 

chermg. 

Figure 26:  Chal1d/erel/o s1I 1ensis, 

microfilarian from a red-bi l led blue 

magpie . From: Hawkey and Dennen 

( 1 989) 
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1 .3 .6. Ectopa ras i tes (Phyl u m :  A rthropoda)  

Class: A rach inda  

I .  0 rder :  Aca r ina  

Ticks (figure 27)  and mites (figure 28)are immensely important i n  human and 

veterinary medicine_ Some of them causing di seases directly and other by acting as 

ectors of serious pathogens .  All t icks are epidermal parasites, many mites are 

parasites on or i n  the skin or i n  the respiratory system or other organs of their hosts .  
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Figure 27 :  Female ixodid 01ard) tick. Dorsal view . F rom: Schmidt and Roberts ( 1 989). 



uborder :  l' letastigmata (Ticks) 

Omithodorus aquila larvae were seen m a prame falcon (Williams, 1 947).  

Croft and Kingston ( 1 97 5 )  report ed Ornithodorus concal1esis m 3130  of young F. 

mexical1l1s i n  \Vyoming. S chulze ( 1 929) reported Ixodes caledonicus i n  F. peregrinus. 

G n a l h o s o m a  

/ \ } p" podo"m, 

Podosoma 

\ I / Id iosoma 

/ 
/ 

H Y S le r o s o m a  

Figure 28 :  Div1sion of the body of a mite .  From: Schmidt and Roberts ( \ 989) 

Suborder :  lVlesostig ma ta ( 1\ 1 i tes ) 

Strandtmann ( 1 962) reported mites in kestre l .  Cooper ( 1 972) reported mites 

i ncluding Dermanyssus gallinae, Ornithol7Yssus sy!l'iarum, and species of 

Knemidokoptes in  F. peregri17us in Newent, England. 

Class:  I nsecta 



Class :  Insecta 

1 .  L ice 

· n  

Insects, about 3000 species parasit ize various birds and mammals (figure 29). 

They feed primarily on feathers and hair, but some feed on sebaceous secretions, 

mucus and sloughed epidermis  Most will feed on blood, if available, such as that 

result ing from scratching by the host (SchrrUdt and Roberts, 1 989) .  

Turner ( 1 97 1 )  recorded at least nine different genera of lice from the F alconiformes in  

Iowa, USA 

Fe m a l e  M a l e 

Figure _ 9 :  Adult male  and female of head louse Pedlcl t llIs /1 l I l J 1aJ 1 l Is .  From: Schmidt and 

Rober1S ( J  989) .  

Keymer ( 1 972) reported Degeeri//a /"lIfa from two kestrel F til1l1l1llCU/us and 

Laemobothriol1 fillllU17culi from one immature Luggar falcon F jugger, and 

u nidentified l ice from duck hawk F peregril1l1s anatllm. 

Croft and Kingston ( 1 975)  reported Degeeri//a /"lIfa m 2/30 of young F 

mexical1us i n  Wyoming. 



I I . Fleas 

Small insects (figure 30), less  than a mill imeter to few mill imeter, 

approxi mately a hundred of 2000 species regularly are found on birds. Some are tan or 

yel low, but they are commonly reddish brown to black. The adul ts  feed exclusively on 

blood (Schmidt and Robert s, 1 989) .  

Croft and Kingston ( 1 975)  reported n7/'asis frands; i n  1 /30  of young F 

mexica17l1s and Opiocrostis sp. i n  1 /3 0  of young F mexican liS i n  Wyoming. 

P r o n o t a l  

O c ula r
�--,-........... 

b r i s t l e  
Ge n a l  

c t e n i d i u m  

M a x i l lary 

p a lp 

lacinia 

M e \ a p l e u r o n  

F igure 30: Diagram of a flea .  From: Schmidt and Roberts ( 989) .  

Pygidium 

Spermotheco 
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I I I . Fl i es 

Small insects (figure 3 1 ), from 1 to 5 mm long. Females of most species feed 

on blood as well as on nectar, but males feed only on p lant juices the Order: Diptera, 

i s  vast, with more than 80,000 species in 1 40 fami l ies (Schmidt and Robert s, 1 989). 

C roft and Kingston ( 1 975) reported Simulium (E.) canonico/a on 2/30 of 

young F. mexical1l1s and they also reported unidentified Hippoboseid fly on 2/30 

young F. mexican liS i n  Wyoming, and considered them as normal ectoparasites l iving 

and/or feeding on F mexical1l1s. 

B 

Figure 3 l :  A black fly, Simul ium ll igricoxum stol1ue . . -\ :  female. B: ma le.  From: Borror et a ! .  

( 1 989 )  
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CHAPTER II 

M ater ia l s  a n d  m ethods 



47 

2.1. Materia l s :  

A t otal o f  1 00 falcons present ing for vanous reasons, a t  3 hospitals were 

studied at random. 

Using a check-l ist described earlier, these falcons were ident ified as: 

-Falco ehermg (Saker) (6 1 falcons). 

-Fa/co rustieo/lls ( Gyrfalcons) ( 4 falcons) 

-Fa/co peregrilllls (Peregrine) (28 falcons). 

-Hybrid (Saker x Gyrfalcon) (Peregrine x Gyrfalcon) (7  falcons). 

The d ifferentiat ion between the species was carried out us ing characterist ics 

given by C ramp ( 1 987) ,  and A1 Tami mi ( 1 992), and confirmed with the help of the 

falconers and veterinarians of the falcon hospitals .  

Of the 1 00 falcons which were studied, 89 falcons were female and 1 1  

falcons were males. 

F. eherrllg were mainly imported from Pakistan, and 2 each from Syria and 

China. F. rustieo/lls, one, "vas imported from U S A. F. peregrinlls was mainly 

imported from Pakistan, and 1 each from Syria, I ran, and Germany. Hybrids were 

all imported from Germany. (Table I) 

While (34) F. eherrllg, ( 1 2) F. peregrinlls, (3) F. rustieo/lls and ( 1 )  hybrid 

were considered as "resident falcons" (Table II) having spent a period of 1 - 4 years i n  

t he  UAE, t he  rest with less than 1 year resid ing were considered "imported falcons" . 



TAB L E  I :  N U M B E RS AN D P E R C E N TA G E  O F  I M P O RT E D  FALC O N S  I N  

R E LAT I O N  T O  S P E C I E S  A N D S EX.  

� 
MALE F E MA L E  TOTAL 

species No.  % N o ,  % No. % 

F.cherrug 3 1 1  24 89 27 54 

F,rustico/us 0 0 1 1 00 1 2 

F. peregrinus 3 1 9  1 3  8 1  1 6  32 

H ybrid 1 1 7  5 83 6 1 2  

T O TA L  7 1 2  4 3  88 50 1 00 

F. cherrug con sti tuted 5 4 % (  27/50 ) of the i m ported 

fa l co n s  stu d ied , of those 1 1  % ( 3/27 ) were males , a n d  

t h e  remai n i ng were fem a l es , O n e  fem a l e  F. rusticolus 
con stituted 2% ( 1 /50 ) of the i m po rted fa lco n s .  F. 
peregrinus consti tuted 32% ( 1 6/50 ) of the i m ported 

fa l co n s ,  of those 1 8% ( 3/1 6 ) were m a les a n d  the rest 

were females . With respect to hybr id wh ich con stituted 

1 2 % (6/50 )of the i m po rted fa lco n s  1 7% ( 1 /6 ) we re male 

and rem a i n i ng 83% ( 5/6 ) were fe m a les . 

4 8  



TAB L E  I I :  N U M B E R  AN D P E R C E NTAG E O F  R E S I D E N T  FALC O N S  I N  

R E LAT I O N  TO S P E C I E S  A N D  S EX. 

� S E X  M A L E  FE MALE TOTAL 

S P E C I E S -............ N o. % N o. % N o .  % 

F. cherrug 2 6 32 94 34 68 

F.rusticolus 0 0 3 1 00 3 6 

F.peregrinus 2 1 7  1 0  83 1 2  24 

H ybr id  0 0 1 1 00 1 2 

TOTAL 4 8 46 92 50 1 00 

F. cherrug constituted 68% (34/50)of the res ident fa lco n s  stu d ied , of 

those 6 %  (2/34 )were m a l es a n d  the rest were females .  F. 
rusticolus con stituted 6 %  (3/50) of the res ident fa l co n s  stu d i ed a n d  

were a l l  fem a l es .  

F. peregrinus constituted 24% ( 1 2/50) of the res ident  fa l cons 

stu d ie d ,  of those 8%  (2/ 1 2) were m a les a nd the rem a i n i ng were 

fe m a l e s .  O n e  fem a l e  hybrid fa lco n  con stituted 2% ( 1  /50)of the 

res i d e nt fa l cons .  

4 9  
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B lood, fecal and feather samples for the present study were collected from 

falcon stat ions at :  

Abu- Dhabi Falcon Research Hospital  (48 falcons). 

2 The eterinary Hospital , Dubai (29 falcons). 

3. Dubai Falcon Hospital (23 falcons). 

The imported falcons were usually taken to these hospitals for routine check up 

before p ayment of the purchase price, while the resident falcons were brought to these 

hospitals e i ther for routine check up or because of i l l  health or i njury. 

I nvest igative and analyt ical laboratol)' work was carried out at the Faculty of 

Science, Dept . of Biology, and at the National Avian Research Center (NARC), 

Sweihan 
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2 . 2 .  M ethods 

2 . 2 . 1 .  Blood 

2 . 2 . 1 . 1 .  Blood col l ection: 

Blood (70 �d - 200 �t!) was col lected from either the brachial vein or tibiotarsal 

vein of falcons into plastic containers which contained Dipotassium EDT A as an 

ant icoagulant .  B lood was used for preparation of two blood films: a wet film for 

examining moti le l iving orgamsms and a thin stained film was prepared for later 

examinat ion .  

2 . 2 . 1 . 2 .  P repa ra ti on  of  b lood smea rs :  

A A drop of fresh blood placed on a clean sl ide and covered with a cover glass. 

The pereparat ion was exami ned for l iving motile parasites of blood . 

B Thin blood smears were p repared through the fol lowing steps(Hole, 1 989) :  

1 )  A drop of blood "vas placed at about two cm, onto the end of a clean s l ide. 

2)  A second slide was held at an angle of about 45- degree to the first one, allowing 

the blood to spread along it 's edge; 

3) The second slide was pushed over the surface of the first so that i t  pulls the blood 

along. 

The p repared thin blood smear was then dried at room temperature and fixed 

by immersion into absolute methanol for 1 0  minutes, and stained for 5 minutes with a 
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m1 ture of May-GrUnwald stain di luted 1 :  1 with buffer pH 6 8 and for 20 minutes with 

a mixture of Giemsa stain di luted 1 1 with buffer pH 6 . 8  and washed with d ist i l led 

water. The blood fi lm were then air dried and examined under the microscope 

2 . 2 . 1 .3 .  l\ 1 ic roscopy exa m ina tion  

A.  The  stained blood smears were examined with low power magnification(X l OO-

400), to locate  an area where the blood cells were well d istributed, then, any blood 

parasites found were studied under oil- immersion (X I OOO) In case of the presence of 

any haemoparasites a check l i st was used to identify the parasite and the infection 

den i ty was estimated, then the parasites were photographed using a IKON 

photomicroscope 

B .  Parasite density. 

To estimate the parasite density 2000 reference blood cells should be counted. 

In accordance to the Godfrey t echnique (Godfrey, 1 987), numbers of blood cells in 

five d ifferent fields were counted, and the mean (x) was calculated. In order to ensure 

that 2000 blood cells were covered, this figure was divided by the mean (x) to obtain 

the number of fields (y) which should be examined, the number of parasitized blood 

cel ls were detected (a) and was then multiplied by the mean and the number of fields. 

The result  was d ivided by 2000 to obtain the parasite density { i . e. parasite density = (a 

/ 2000) X 1 00 } in percentage (%) . 

C Morphometric measurements were made as follows: 



M i crom e try 
M ATER IAL 
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s tage m icromete r : a m i croscope s! l d e  0"1 \\ hlcn 1 mrn has been engra ed,  divided I n to 1 00 
equa spaces One space I S  therefore equal to 1 m m  1 00 = 1 0  pm 

--

I! '1'1111 i , I ! I: . I: 1.1 

ocular  m icrometer  scale : a s peCial ocular on '. h lc� ? sca'e has been engra ed. N ot all oculars 
h a  e ne sam e subd IS lons (tnls depends on tne ma."1L1 'acturer) 

OCULAR M I C RO M ET E R  C A L I B RAT I O N  

The s age m icrometer IS placed o n  n e  object table ana tile scale I S broug h t  In to focus The 
ocular  (T1 crom eter is ro a e d  u n  I I  both scales overlap The mechanical s age is moved un i l  
both scaes a re al ig ned wi th th e zero l i n e  The n u m ber of s age micrometer divisions in  one or 
more ocular mlcrome er  d i vi sions IS coun ed (see page 27) The h igher the magni fication ,  the 
h lcker ne l i nes The l ine a t h e  ocul a r  micrometer which IS exactly al igned with the middle of 

a nick object  scale l ine of  the stage m ic rometer m ust be chosen .  The weakest of the dry o bjec-
,ves (3x ,  1 0x ,  20x. 40x,  and 50x) I S f i rst used and then he Im mersion objectives (50x, 1 00 x) 

are cal l  orated 
The cal bra Ion mus be worked o u t  separa ely for each microscope because the real 
magnl f  ca :an al vays d iffers from o n e  m icroscope to another.  A pia e is  f ixed beSide each 
microscope : thiS g l  es the able I h the magni f ication I ndex for each objective, 
Example ' 
microscope x , .  N ° . , . 
1 0  x ODjectlve magnl Icat lon 1 5  f-lm 
40 x objective magnificat ion 3 75 pm 
1 00 x objective magnifica I o n  1 , 5 pm 
Inde = uni t  of the ocu lar  micrometer 

E XA P L E S : CAL I B RAT I O N  O F  TH E OC U LAR SCA LE OF TH E M I CROSCO P E  

with 1 0  x objective 
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i 0 diVISions of the ocular m icrometer are exactly supenm posed 0 er 1 5  d ivIsions of the stage 
'1llcrometer For t h is objective (1 Ox) each space of the ocular micrometer corresponds to 
1 5  x 1 0  ,ilm 

= 1 5 ,um 
1 0  

with 40 x objective 
56 divIsions of the ocular micrometer are preCisely supenm posed over 2 1  divIsions of the 

stage micrometer For t h i  objective each space of t h e  ocular micrometer corresponds to 

2 1  x 1 0  ,u m  
= 3 75 ,um 

56 
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M EASLJ R E M E NT OF AN OBJ ECT 
Examine a fresh preparation r which worm eggs are present The eggs can be observed by 
magnification with a normal 1 0x ocular and a 1 0x objective To measure an object such as a 
worm egg the normal ocular s replaced by the micrometer ocular which has been calibrated 
before Supenmpose the wall of the worm egg by adjusting the mechanical stage With the zero 
l ine of the micrometer ocular The length of the egg IS found by counti ng the number of com­
plete spaces and estimating the amount of Incomplete ones The number IS multiplied by the 
ocular micrometer Index which was found 

e g  
egg of Ascans suum 
3 8 l ines of the micrometer eveplece 
1 0  x objective I ndex - 1 5  11m 
thus 3 8 x 1 5 ,um = 57 11m 

For a more preCise measurement a h igher magnification can be used e g 40x Instead of 1 0x 
The mechanical stage IS agam placed so that the zero l ine of the ocular micrometer IS supenm­
posed on the wall of the egg The number of complete spaces IS counted and ary Incomplete 

ones are estimated 

e g  
egg of Ostertagia cl(cumcincta 

24 li nes of the micrometer eyepiece 
24 x 3 75 ,um = 90 11m in length 

• 

1 3 5 l ines 
1 3 5 x 3 75 11m 50 6 tlm In width 
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2 .2 . 2 .  Feces 

2 . 2 . 2 . 1 .  Collect ion of fecal  s a m ples 

The fresh fecal samples were col lected with a clean plastic syringe (without the 

needle) and t ransferred into a plast ic container with a screw cap.  This container then 

was labeled and stored in the refrigerator. 

2 . 2 . 2 . 2 .  l\ I a c roscop ic  exa m i nat ion 

Adult worms, segments of tape\vorms or  fly larvae could be  recognized 

macroscopical ly, s ince:  

- 1  ematodes in  the feces are usually immobi le because they are normally expelled only 

when they are dead They can be recognized by either their size, shape and color. 

-Proglott ids of t apeworms are easily recognized in the feces if they are sti l l  contract ing 

or i f  they have the typical form. 

- Small worms or  proglott ids  can be i solated after s ieving (sieve with mesh size: 0.3 

mm or smaller) . (Thienpont et al . ,  1 986) .  

2 .2 . 2 .3 .  P repa rat ion of  feca l  m aterials for m ic roscopy 

Two methods of preparat ion of fecal materials were used 

A) Di rect m ethod : 

A drop ohvater was p laced on a microscopic slide, in which a pinhead of feces 

\-'vas mixed and spread out, so that a relat ively homogeneous and sufficiently 

transparent film \vas obtained. A cover glass was placed on the mixture and the 

preparat ion \vas examined t horoughly and systematically under low magniftcation. 
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B) Floatat ion m ethod : u sing' 

• Saturated salt solut ion, with density 1 . 20 at 20° C. 

• Saturated sugar sol ution, with density l . 20 at 20° C .  

For detection of coccidian oocysts, and eggs o f  platyhelminthes, and 

nematodes Because they float in a l iquid with a specific gravity more than 1 . 1 5  . 

1 )  mall amount of the fecal sample \vas mixed in  a centrifuge tube ( l /4th length of 

tube), v· .. i th saturated salt solut ion (or saturated sugar solut ion). 

2) The tube was then fi l led to 3/4th of its size with the chosen saturated solution. 

3) Centrifuged at 5000 r . p .m .  for 1 0  minutes. 

4) The tube was then t ransferred to a stand, fi l led completely with the same saturated 

solution 

5) A cover glass was p laced on the top of the tube which was left to stand for 1 0  

minutes 

6) The coyer glass was then placed onto a clean sl ide and examined under the 

microscope usi ng low magnificat ion. 

7) If any eggs were detected, the i nfection density was measured, then the eggs were 

p hotographed by Axiophot ZEIS S  photomicroscope 

2 . 2 . 2 . 4.  Est imat ing t h e  i ntens i ty of the infection 

The fol lowina scores were u sed to determine the intensity of the infection ( 1 0  
:::> 

X object ive) 

O. no worm eggs ( normal). 

+ :  l ight infect ion: 1 to  3 eggs per fi eld. 



+ + :  moderate i nfection: 3 to  1 0  eggs per field. 

+ + T .  heavy infection: > 1 0  eggs per field. 

2.2. 3.  Ectopa rasi tes 

Ectoparasites were col lected by. 

1 )  Feathers inspection. 

2) Using insecticide spray 

3 ) Shaking the body in ful l  sun l ight, 0 er a collecting sheet . 

5 8  

\Vhen ectoparasites were encountered, they were fixed with 70% ethanol and 

stored i n  p lastic containers for further identification 

2.2. 4.  Stat ist ica l l\lethods and  Ana lys is  

The data  were coded and entered into a computer and processed on an IBM­

PC compatible computer us ing t he Stat istical Packages for Social Sciences [SPSS]  

orusis ,  1 992). Data are expressed as  mean and standard deviation (SD) unless 

otherwise stated. Student-t test was used to ascertain the s ignificance of differences 

between mean values of two continuous variables and Mann-\Vhitney test was used for 

non-parametric d i stribution Chi-square analysis was performed to  test for differences 

in p roport ions of categorical variables between two or more groups. In 2X2 tables, the 

Fisher' s exact t est (two-tailed) replaced the chi-square test if the assumptions 

underlying chi-square were violated, namely in case of small sample size and where the 

expected frequency was less than 5 in any of the cel ls .  Odds rat io (OR) and their 95% 

confidence intervals eCI) was calculated by using Mantel-Haenszel test (EPI6 INFO 

Version 6, 1 994) O ne-way analysis of variance (ANOVA) was employed for 

companson of several group means and to determine the presence of significant 

d ifferences between group means of continuous variables .  The level p<0.05 was 

considered as the cut -off value for significance. 



59 

C HAPTER III 

Resu l ts a n d  d iscuss ion  
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[ TA BLE 1 1 /  I NFECTION RATES W I T H  D I FFERENT B LOODPA RASITES,  I NTESTINAL PARASITES,  AND ECTO-PARASITES OF 

I M PORTED AND R E S I D E N T  FALCON S .  

I n fect ion I M PORTED ........ I nfection R E S I DENT -
Hosts - B lood parasites I n test i n a l  parasite Ecto- parasites H osts� B lood parasites I n test ina l  parasite Ecto-parasites 

Species Sex NO.exa.  N O . +ve % NO.+ve % NO.+ve % Sex NO.exa.  N O . + ve % NO.+ve % NO.+ve % 

OJ M 3 1 33 1 33 0 0 M 2 0 0 0 0 0 0 ::J 
t:: 

F 24 1 4 1 3  54 0 0 F 32 4 1 2  1 5  47 1 3 Q) 
.!:: 
(,) 
u.: T 27 2 7 1 4  5 1  0 0 T 34 4 1 2  1 5  44 1 3 

CI) M 0 0 0 0 0 0 0 M 0 0 0 0 0 0 0 .2 0 
.S? 

F 1 1 1 00 1 1 00 0 0 F 3 1 3 3  0 0 0 0 ..... 
CI) 
2 
u.: T 1 1 1 00 1 1 00 0 0 T 3 1 3 3  0 0 0 0 

--
CI) 

M 3 0 0 2 66 0 0 M 2 0 0 0 0 0 0 ::J .§ OJ 
F 1 3  2 1 5  7 54 0 0 F 1 0  0 0 2 20 0 0 � Q) 

Q 
u.: T 1 6  2 1 2  9 56 0 0 T 1 2  0 0 2 1 7  0 0 

--

M 1 0 0 1 1 00 0 0 M 0 0 0 0 0 0 0 
"0 
·c 
.D F 5 0 0 0 0 0 0 F 1 0 0 0 0 0 0 >. 
I 

T 6 0 0 1 1 6  0 0 T 1 0 0 0 0 0 0 
� L-___ 

Resu lts  o f  the  p a ra s ito l o g i c a l  i n vest i g at ion  o f  i m p o rted f a l c o n s  s h o w e d  t h a t  with  respect  to s a k e r  f a l c o n  

F. cherrug 3 3 %  ( 1 /3 )  o f  m a l e  f a l c o n s  were i n fected w i t h  Haemopro teus tinnunculi a n d  Leucocytozoon toddi I 

whereas  4 %  ( 1 /24)  o f  f e m a l e  F. cherrug w a s  i n fected with  Haemopro teus tinnunculi. 
M a l e  F. cherrug 3 3 %  ( 1 /3 )  a n d  female  5 4 %  ( 1 3/24)  were i n fected with  i ntest i n a l  p a ras i te s .  

F e m a l e s  o f  F. rusticolus stud ied  1 00 %  ( 1 / 1 )  were f o u n d  to  b e  i n fected w i t h  Leucocytozone toddi a n d  

i ntest i n a l  p a ras i tes ,  w h e r e a s  1 5 % ( 2 / 1 3 )  o f  fema les  F. peregrinus w e re i n fected w i t h  Haemopro teus 



6 1  

tinnuncull� o n  t h e  other  h a n d ,  6 6 %  ( 2/3) o f  m a l e s  F. peregrinus h a rb o u rd i n test i n a l  paras ites and showed e g g s  

i n  the i r  fece s .  

A m a l e  1 00 %  ( 1 / 1 )  o f  t h e  hybr id  f a l c o n s  w a s  fo u n d  t o  b e  i n fected w i t h  stre g e i d  t rematode a n d  

Serra tospiculum seura ti .  
N o  ecto p a ras ite s  were d etected i n  i m p o rted fa l c o n s .  

W h i l e  the  resu lts o f  paras i to l o g i c a l  i n vest i g a t i o n  o f  res i d e n t  f a l c o n s  s h o wed t h a t  1 2  % ( 4/ 3 2 )  o f  fema le  F. cherrug 
were i n fected with Haemoproteus tinnunculi ,  w h i l e  4 7 %  ( 1 5 / 3 2 )  o f  f e m a l e  F. cherrug h a r b o u rd i n test i n a l  p a ras i tes  

and s h o wed e g g s  i n  t h e i r  feces . A fe m a l e  F. cherrug 3 % ( 1 /32)  w a s  i n fected with  a n  ecto-pa ras ite ( m i te ) . W i th 

regards to F. rusticolus 3 3 %  ( 1 /3 )  o f  fema les  was i n fected with Haemopro teus tinnunculi . N e ither  i ntest i n a l  

p a ras ites n o r  ectop aras i tes were rec o g n i s e d  f rom res ident  F. rusticolus. F e m a l e  F .  peregrinus 2 0 %  ( 2/ 1 0 )  were 

founed to  be i n fected with o n l y  i ntest i n a l  p a ras i te s .  Res ident  h y b r id  f a l c o n s  s h o w e d  n o  p a ras i t ic  i n fect i o n .  



62 r TABLE I V '  NUMBER AND PERCENTAGE OF IMPORTED AND RESIDENT FALCONS WITH SINGLE OR MULTI PLE PARASITIC 
INFECTION. 

I n fect ion I M PORTED I n fect ion R E S I D ENT 

Hosts 
-

S I N G L E  DOUBLE TRIPLE Hosts ----- S I N G LE DOUBLE - T R I P LE 

Species Sex NO.exa.  NO. +ve % NO.+ve % NO.+ ve % Sex NO .exa N O . +ve % N O . +ve % N O . +ve % 

Ol M 3 0 ::J 0 0 0 1 33 M 2 0 0 0 0 0 0 
t:: Q) F 24 8 33 3 1 3  2 8 F 32 1 1  34 4 1 2  1 3 .c 
l> 
u.: T 27 8 23 3 9 3 9 T 34 1 1  32 4 1 2  1 3 

--
CI) M 0 0 0 0 0 0 0 M 0 0 0 0 0 0 0 ::J 
0 
.52 

F 1 0 0 1 1 00 0 0 F 3 1 33 0 0 0 0 Ci) 
::J '-
u.: T 1 0 0 1 1 00 0 0 T 3 1 33 0 0 0 0 

CI) 
M 3 1 33 1 33 0 0 M 2 0 0 0 0 0 0 ::J 

.� 
F 1 3  5 38 2 1 5  1 8 F 1 0  1 1 0  1 1 0  0 0 � Q) 

Q 
T 1 6  6 u.: 37 3 1 9  1 6 T 1 2  1 8 1 8 0 0 

-
M 1 0 0 1 1 00 0 0 M 0 0 0 0 0 0 0 

'0 
·c 
.0 F 5 0 0 0 0 0 0 F 1 0 0 0 0 0 0 >. 
I 

T 6 0 0 1 20 0 0 T 1 0 0 0 0 0 0 

Preval ence of paras i t ic  i nfect ion i n  i mported fa l cons showed that 33% ( 8/24 )  of female F. cherrug had a s ing le  

paras i t ic  I nfect ion ( i n  wh i ch one fa l con was i nfected wi th  Caryospora sp. , one wi th  strige id  trematode, one with 

un identified trematode, and f ive with Serratospiculum seurati ) . W h i l e  1 3% ( 3/24 )  of fem a l e  F. cherrug had 

double paras i t ic  i nfect ion (that i s  to say,  Caryospora sp. and Serratospiculum seurati , str igeid trematode 

and Serratospiculum seurati, Spirurid sp. and Serratospiculum seurati ) .  
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and Serratospiculum seurati, Spirurid sp. and Serratospiculum seurati ) .  
Triple infect ion was found i n  33%( 1 /3) of male F. cherrug (Haemoproteus tinnunculi , Leucocytozoon toddi , 

and Serratospiculum seurati), and 8% (2/24 ) of female F. cherrug (Haemoproteus tinnunculi , str igeid trematode, 

and Serratospiculum seurati. Or stri geid trematode, un identified trematode, and Serratospiculum seurati ) .  One 

Female F. rusticolus was found to be i nfected with Caryospora sp.  and Serratospiculum seurati. Whereas 

33%( 1 /3) of male and 38% (5/1 3 )  of female F. peregrinus showed a s ing le  parasi t ic  i nfect ion (one fa l con was 

infected with Haemoproteus tinnunculi , three with stri geid trematode,  and two with Serratospiculum seurati ) ,  

33%( 1 /3) male F. peregrinus showed double i nfect ion ( Caryospora sp.  and Serratospiculum seurati ) ,  and 

1 5%(2/1 3)  of female F. peregrinus had double paras i t ic  infect ion ( Caryospora sp.  and Serratospiculum 
seurati, stregeid trematode and Capillaria sp . ) .  H owever 8%( 1 / 1 3 )  of female F. peregrinus was i nfected with 

Caryospora sp. , Haemoproteus tinnunculi , and strigeid trematode ) .  

On the other hand,  preva lence o f  paras i t ic  i nfection i n  resident fa lcons showed that 34% ( 1 1 /32) of F.  cherrug 

had a s ing le  paras i t ic  i nfect ion ( i n  which one fa l con was infected with Haemoproteus tinnunculi , one fa lcon with 

stregeid trematode, and n i ne fa lcons with Serratospiculum seurati) .  Wh i l e  1 2 % (4/32) of females F. cherrug 

had double paras i t ic  infect ion (that i s  to say,  Caryospora sp. and Haemoproteus tinnunculi, Haemoproteus 

tinnunculi and Serratospiculum seurati, stri ge id  trematode and Serratospiculum seurati, Serratospiculum 

seurati, and m ite) .  

3% ( 1 /32 )of female F .  cherrug showed tr ip le i nfect ion (H. tinnunculi, stregeid trematode, Serratospiculum 

seurati ) .  Females of F. rusticolus 33% ( 1 /3)  was found to be i nfected with H. tinnunculi, whereas 1 0% ( 1 /1 0) of 

resi dent female F. peregrinus was found to be i nfected with Caryospora sp. , on the other hand 1 0% ( 1 /1 0)  of 

female F. peregrinus harboured two parasi tes;  Spiruroid sp.  and Serratospiculum seurati, i n  contrast,  non of the 

resident hybrid fa l cons studied was found to be i nfected .  
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i 

-

I TABLE V :  PERCE NTAGE OF I MPORTED A N D  R E S I D ENT FALCONS I N FECTED WITH O N E  OR MORE I NTESTI NAL 

PARAS ITES IN R E LAT ION TO S P E C I ES AND S EX . 

--. - I n fect ion I M PORTED � lnfect ion R E S I D E N T  

Hosts --. S I NGLE DOUBLE TRI PLE Host� S I N G L E  DOUBLE T R I PLE 

Species Sex NO.exa.  NO.+ve % N O . +ve % NO. +ve % Sex NO.exa.  NO.+ve % N O . + ve % NO. +ve % 

OJ M 3 1 33 0 0 0 0 M 2 0 0 0 0 0 0 ::J t: 
III F 24 8 33 4 1 7  1 4 F 32 1 2  37 3 9 0 0 � 
(.) 

u.: T 27 9 33 4 1 5  1 4 T 34 1 2  35 3 9 0 0 
-
VI 

M 0 0 0 0 0 0 0 M 0 0 0 0 0 0 0 .2 
0 
(.) 

'- F 1 1 1 00 0 0 0 0 F 3 0 0 0 0 0 0 -
VI 
::J .... 
u.: T 1 1 1 00 0 0 0 0 T 3 0 0 0 0 0 0 

VI 
M 3 1 33 1 33 0 0 M 2 0 0 0 0 0 0 ::J 

t:: 
'\:: 
OJ 

F 1 3  4 3 1  3 23 0 0 F 1 0  1 1 0  1 1 0  0 0 III .... 
III 
a. 

T u.: 1 6  5 3 1  4 2 5  0 0 T 1 2  1 8 1 8 0 0 

M 1 0 0 1 1 00 0 0 M 0 0 0 0 0 0 0 
'0 
';: 
..0 F 5 0 >- 0 0 0 0 0 F 1 0 0 0 0 0 0 
I 

T 6 0 0 1 1 7  0 0 T 1 0 0 0 0 0 0 
--

P reva lence of i ntest ina l  paras i t ic  i nfect ion i n  i m ported fa lcons showed that 33% ( 1 /3 )  of male  and 33% ( 8/24 )  of 

female F. cherrug had a s ing le  i ntest ina l  paras i t ic  i nfect ion ,  i n  which 1 fa l con was i nfected with Caryospora sp. , 

1 fa lcon with un identif ied trematode, 1 fa lcon with stregeid trematode, and 6 fa lcons with Serratospiculum 

seurati, wh i l e  1 7 % (4/24 )of females F .  cherrug had double i ntest i n a l  paras i t ic  i nfect ion ( Caryospora sp.  and 

Serratospiculum seurati, or stregeid trematode and Serratospiculum seurati I or  Spiruroid sp.  and 

Serratospiculum seurati ) .  

, 
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Serratospiculum seurati ) .  

Whereas 4% ( 1 /24) o f  female F .  cherrug showed a tri p le  i ntest ina l  parasi t ic  i nfect ion ( u n ident ified trematode,  

stregeid trematode,  and Serratospiculum seurati ) .  

With respect t o  F. rusticolus 1 00% ( 1 /1 )  had a s ing le  paras i t ic  i nfect ion ( Caryospora sp. ) .  33% ( 1 /3 ) o f  male 

and 31  % (4/1 3)  of female F. peregrinus showed a s ing le  paras i t ic  i nfect ion (e ither stregeid trematode or 

Serratospicu/um seurati ) .  Whereas 33% ( 1 /3)  of male and 23% (3/1 3 )  of female F. peregrinus had double 

i ntest ina l  parasit ic infect ion ( Caryospora sp. and stregeid trematode ,  or Caryospora sp. and Serratospiculum 

seurati, or Capillaria sp. and Serratospiculum seurati ) .  

1 00% ( 1 /1 ) Of m a l e  hybrid was found t o  b e  infected with stregeid trematode a n d  Serratospiculum seurati . 

Wh i l e  preva lence of i ntest ina l  paras i t ic  i nfect ion i n  resident fa l cons showed that 37%( 1 2/32 ) of female F. 
cherrug showed a s ing le  i ntest ina l  parasi t ic  infect ion ,  i n  wh ich 1 fa lcon was i nfected with Caryospora sp. , 1 

fa lcon was infected with str igeid trematode, and the rem a i n i n g  1 1  fa l cons were infected with Serratospiculum 

seurati, wh i le 9% (3/32 ) of female F. cherrug revea led double i ntst ina l  paras i t ic  i nfect ion ( str igeid trematode 

and Serratospiculum seurati ) .  
Among F. peregrinus 1 0% ( 1 / 1 0)  o f  females revealed oocysts o f  Caryospora sp. , whereas 1 0% ( 1 /1 0) of 

females showed double i ntest ina l  parasi t i c  i nfect ion ( Spirurid sp.  and Serratospiculum seurati ) .  

N o n  o f  res i dent F. rusticolus a n d  hybrid were found t o  b e  i nfected with i ntest ina l  parasites.  N o n  o f  the resident 

male fa lcons showed i ntest ina l  i nfect ions.  
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r TABLE V I .  I N FECTI O N  RATES OF I M P ORTED AND RESI DENT FALCONS W I T H  BLOODPARAS ITES I N  R E LATI O N  TO S P EC I E S  A N D  

S E X .  

Parasites I M PO R T E D  _____ parasites R E S I D E N T  -
Hosts Haemoproteus tinnunculi Leucocytozoon toddi Hosts 

..... 
.......... Haemoproteus tinnunculi Leucocytozoon toddi 

S pecies Sex NO.exa NO.+ve % NO. +ve % SEX NO.exa.  N O . + ve % NO.+ve % 

OJ M 3 1 3 3  1 3 3  M 2 0 0 0 0 ::J t: 
F Q) 24 1 4 0 0 F 32 4 1 2  0 0 -§ 

u.: T 27 2 7 1 4 T 34 4 1 1  0 0 

<I) M 0 0 0 0 0 M 0 0 0 0 0 � 0 
.� F 1 0 0 1 1 00 F 3 1 33 0 0 Ii; 
:::J .... 

T u.. 1 0 0 1 1 00 T 3 1 33 0 0 
U) 

M ::J 3 0 0 0 0 M 2 0 0 0 0 .§ OJ F Q) 1 3  2 1 5  0 0 F 1 0  0 0 0 0 ..... Q) 
Q 

T 
u.: 1 6  2 1 2  0 0 T 1 2  0 0 0 0 

-0 M 1 0 0 0 0 M 0 0 0 0 0 
·c 
.0 F 5 0 0 0 0 F 1 0 0 0 0 >-
I 

T 6 0 0 0 0 T 1 0 0 0 0 -

After  exa m i n i ng the stained bl ood smears of the i m prted falcons, m a les 33% ( 1 /3) and females 4 %  ( 1 /24) of F. Cl1errug were found to be 

i n fected with Haemoproteus tinnunco/i , whi le a male  F. cherrug w as i n fected with leucocytozoon toddi. Female F. rustico/us was i n fected with 

leucocytozoon toddi. 1 5% (2/1 3) of female  F. peregrinus wcre fo und to be i n fected with Haemoproteus tinnunco/i. With respect to resident 

falcons,  1 2% (4/32) of female  F. cherrug were i n fected with Haemoproteus linnunco/i. Whereas 3 %  (1 /3) fe male  F. rustico/us was i nfected with 

Haemoproteus tinnunco/i. 
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TAB LE VI I :  I N FECTI O N  RATES ( % )  OF I M P O RTE D FAL C O N S  I N F EC T E D  WITH D I F F E R E N T  

I NTESTI NAL PARAS ITES I N  R E LAT I O N  T O  S P EC I E S  AN D S EX. 

------......... Parasites Caryospora sp. Unident ified Streg eid 

Hosts - - trematode t rematode 

Species Sex NO.exa NO .+ve % NO. +ve % NO.+ve % 

OJ M 3 0 0 0 0 0 0 
::J t: F 8 4 1 7  Q) 24 1 4 2 .t:; C) 

u..: 
T 27 1 4 2 7 4 1 5  

CI) M ::J 0 0 0 0 0 0 0 
0 
.� 

F Ci; 1 1 1 00 0 0 0 0 2 
u..: T 

1 1 1 00 0 0 0 0 

CI) M ::J 3 0 0 0 0 1 33 .§ OJ F � 1 3  2 1 5  0 0 4 3 1 Q) 
Q. 

T 
u..: 1 6  2 1 2  0 0 5 3 1 

M 1 0 0 0 0 1 1 00 "0 
·c 
.0 F 5 0 0 0 0 0 0 >-
I 

T 6 0 0 0 0 1 1 6  
-

Capillaria sp. Spiruroid sp.  

NO.+ve % N O . + ve % 

0 0 0 0 

0 0 1 4 

0 0 1 4 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

1 8 0 0 

1 6 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

Serrato spiculum 

seurati 

N O . +ve 

1 

1 0  

1 1  

0 

0 

0 

1 

3 

4 

1 

0 

0 

% 

33 

42 

4 1  

0 

0 

0 

33 

23 

25 

1 00 

0 

0 
-- ---

After exa m i n ing the feca l materi a l s  of i m ported fa l cons ,  fem a les of F. cherrug 8 %  (2/2 4 )  showed i nfect ion with u n i dent if ied 

trematode eggs, a lso females of F. cherrug 1 7 % (4/24)  were i nfected with stregeid trematode. Spiruriod sp.  were recogn ized in 

feces of 4% ( 1 /24)  of female F.  cherrug The prevalence of Serratospiculum seurati. among males of F. cherrug was 33% ( 1 /3 ) ,  

whereas among females o f  F .  cherrug was 42% ( 1 0/24) .  Caryospora s p .  oocysts were observed i n  4 %  ( 1 /24)  o f  fem a l e  

F. cherrug . Females o f  F. rusticolus 1 00 %  ( 1 /1 )  was found t o  be i nfected w i t h  Caryospora sp . .  
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With respect of F. peregrinus 33% ( 1 /3) of males and 1 5% (2/1 3) of females F .  peregr inus showed Caryospora sp.  oocysts i n  

feces. 3 1  % (4/1 3) o f  females were i nfected with stregeid trematode, wh i l e  8 %  ( 1 /1 3)  of females was found to b e  i nfected with 

Capillaria sp. ,  whereas Serratospiculum seurati. eggs were found i n  feca l mater ia ls  of 33% ( 1 /3) of males ,  and 23% (3/1 3)  of 

female peregrines.  Regard hybrid fa lcons 1 00% ( 1 /1 ) of male hybrid studied was found to be i nfected with stregeid trematode 

and Serratospiculum seurati. 
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TABLE VI I I :  I N FECTION RATES (%) OF RESI DENT F E MALE FALCONS I N FECTED WITH 

D I F F E RENT I NTESTI NAL PARASITES 

-- -- __ Parasites Caryospora sp. Streg eid Capillaria sp. Spiruroid sp. Serrato spiculum 
--

Hosts � t rematode seurati 

Species Sex NO.exa.  NO. +ve % N O . +ve % NO.+ve % NO. +ve % N O . +ve % 

OJ M 2 0 0 0 0 0 0 0 0 0 0 :.:J 
t: Q) F 32 2 6 3 9 0 0 0 0 1 3  4 1  .!:: <..l 

u.: T 34 2 6 3 9 0 0 0 0 1 3  38 I--
V) M .2 0 0 0 0 0 0 0 0 0 0 0 0 

.S? 
F C;) 3 0 0 0 0 0 0 0 0 0 0 :.:J '-

u.: T 
3 0 0 0 0 0 0 0 0 0 0 

V) 
M :.:J 

2 0 0 0 0 0 0 0 0 0 0 
.§ OJ 

F Q) 
1 0  1 1 0  0 0 0 0 1 1 0  2 20 '-Q) Q 

u.: T 1 2  1 8 0 0 0 0 1 8 2 1 6  

M 0 0 0 0 0 0 0 0 0 0 0 '0 
·c 
.Q F 1 0 0 0 0 0 0 0 0 0 0 >-
I 

T 1 0 0 0 0 0 0 0 0 0 0 

Results of paras i t ic  i nvest igat ion of resident fa l co n s  revealed that 6% ( 2/32 ) of female F. chrrug passed Caryospora sp.  

oocysts I n  th l r  feaces and 9% (3/32 ) of female F .  cherrug were fou nd to be i nfected wi th str ige id trematode, wh i l e  41 % 

( 1 3/32) of female F. cherrug were infected with Serratospicu/um seurati . With respect to F. peregrinus 20% (2/1 0)  of 

females were found to be infected with Serratospic/um seurafi , whereas Spirurid sp.  eggs were ident if ied i n  fecal materi a l s  of 

1 0% ( 1 /1 0) of females and Caryospora sp oocysts were found i n  fecal materi a l s  of 1 0% ( 1 /1 0) of females F. peregrinus. 

N o n  of the resident F. rustico/us or hybrid showed any i ntest ina l  paras i t ic  i nfect ion .  Although,  both males and females l ive 
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under same cond i t ions,  non of the res ident male fa lcons showed any i ntest ina l  paras i t ic  i nfect ion .  Therefore we can say that 

male fa lcons appear to be more res istent to parasi tes than females ,  but stat ist ica l l y  there was no s ign ificant re lat ionship 

between coccid ios is  and sex. 
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TAB L E  I X :  S IZE E S T I MATE S  ( I N  um)  O F  P ROTOZOAN CYSTS AN D H E LM I NTH I C  OVA U S I N G  

M I C RO M ET RY. 

pa ras ite M e a n  $ 
Length X Width 

Caryospora sp. ty p e :  A 47.20 X 4 1 . 95 

Caryospora sp.  type:  B 22.40 X 1 9 . 65 

Haemoproteus tinnunculi 1 5 . 53 X 1 0. 33 
Leucocytozoon toddi 1 6.67 X 9 . 50 

Stri g e i d  t rematod 1 06 . 0  X 68. 0 

U n i d ent if ied trematode I ! 85. 0 X 50.85 

U n i d e n t if ied trematode I I  ! 38. 90 X 26 .05 

Capillaria s p .  ! 65.75 X 3 1 . 35 

Spirurid s p .  I I 3 7 . 68 X 26 .06 

Spirurid s p .  I I  ! 32 . 5 7  X 24 .43 

Serratospiculum seura ti 52 .65 X 36 . 4 8  

* Stand. dev: Standard deviat ion .  

$ N umbers counted=20 

N umbers counted=8 

M e d i a n  
Length X Width 

46. 0 X 42. 0  

25.0 X 25.0 

1 6. 0 X 1 1 . 0 

1 7 . 0  X 9 . 0  

1 07 . 0  X 70 .0  

85.0 X 50. 5  

38 .5  X 26 .5  

66. 0  X 32 .0  

37 . 5  X 25.0 

30. 0  X 25 .0  

5 . 0  X 37 .0  

Stan d .  dev.*  M i n i m u m  M a x i m u m  
Length X Width Length X Width Length X Width 

7 . 09 X 6 . 4 5  35.0 X 30 . 0  57 . 0  X 50.0 

5 . 34 X 7 . 2 5  1 7 . 0  X 1 2 . 0  30 . 0  X 30.0 

1 . 76 X 1 . 36 1 2 . 0 X 7 . 0  1 7 . 0  X 1 2 . 0  

0 . 52 X 0 . 55 1 6 . 0  X 9 . 0  1 7 . 0  X 1 0 . 0  

7 . 69 X 7 . 1 3  90. 0  X 57 . 0  1 20 . 0  X 85 .0  

3 . 82 X 0 . 93 80 .0  X 50.0 90 . 0  X 52 . 0  

2 . 07 X 0 . 99 37 .0  X 25 .0  42 . 0  X 27 .0  

2 . 84 X 0 .74 62 . 0  X 3 1 . 0  7 0 . 0  X 32 . 0  

0 . 53 X 1 . 82 37 . 0  X 25.0 38. 5  X 30. 0  

3.26 X 1 . 72 30.0 X 2 2 . 0  37 .0  X 26 .0  

3 . 8 1  X 2 . 6 8  4 1 . 5  X 30. 0  55. 5 X 4 5 . 0  
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3. 1 .  Caryospora sp. 

Two types of thick-walled oocysts with a single sporocyst containing eight sporozoites 

and residual body were found on fecal examination during the present study 

Based on ize, the e were. Type A 3 5  - 5 5Jlm X 30- 50Jlm; 

Type B : 1 7  - 30Jlm X 1 2- 30l-lm (Table IX) 

Type (A) was obtained from 4% ( 1 124) of imported immature female Saker falcons F. 

cherrog, 1 00% ( 1 1 1 )  of imported immature female Gyrfalcon F. rustico/us, 3% ( 1 /32) of 

re ident adult female Saker falcon, and 1 0% ( 1 1 1  0) of resident adult female Peregrine falcon F. 

peregrmus (Tables VII and VITI) 

Type (B) was found in feces of 1 5% (21 1 3) of immature female Peregrines F. 

peregrinus. The sporulation period for type (B) wa found to be 72 hrs (Figure 32, Tables VII 

and VITI) 

Figure 32 aryospora sp oocyst, 22 /lm X 1 9  fill1 
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The i nfection density for both types were ranging between sl ight to  heavy infection. These 

coccidian oocysts were identified t o  belong to Caryospora sp. of Family: Eimeri idae, Order: 

Eucoccid i ida 

Species of Caryospora have uniquely facultatively heteroxenous l ife cycles in which 

merogony and gametogony are completed in ( 1 )  the intesti nal epithelium of primary host s 

(predatory rept i les and birds) and (2) dermal connect ive t i ssues, l iver and other t issues of 

secondary hosts ( rodents) (Upton et al . 1 986) Also sporogony i s  completed in  rodents 

(Cayvthorn, 1 993) 

Kudo ( 1 966) described two specIes of Caryospora: C. simplex (from the gut­

epithelium of r ipera aspis) the oocyst contains a s ingle spore with eight sporozoites and a 

residual mass, thick-\valled, 1 0  - 1 5  �lm in  d iameter, C. hermae (from the gut of the sand snake 

Psammophis sibilans phi/ipsi) the oocyst develop into a single spore with eight sporozoites 

and a residual body, and colorless oocyst wall ,  with measurement of 2 1  - 24 �Im by 20 - 24 

�lm. 

Oocysts with sIze of 9 . 6  - 1 6 . 8  �lm X 6 .6 - 1 5 .2  �lm were identified as belonging to 

Cat)'ospora bubol/is i n  the great horned owl Bubo virgillianus (Cawthorn and Stockdale, 

1 982) .  

The prevalence of Caryospora sp .  i n  UAE. i n  the p resent study was found to be 8% 

(4/50) among the imported falcons, and 6% (3/50) among the resident falcons (with an overal l 

p revalence rate of 7% (71 1 00) . 

The parasitc i nvestigat ion during the p resent study showed that all coccidian infections 

were among female falcons, in either imported or resident falcons. 
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Although different species of Caryospora sp. were reported from Budapest (peUerdy, 

1 965) and S askatchewan, i n  C anada (Cawthorn and Stockdale, 1 982), but no prevalence was 

gl'v'en 

Caryospora sp. l ike some of the coccidia seems to be a spurious parasite (Keymer, 

1 972), and Pellerdy ( 1 965)  d id not provide evidence of pathogenicity among the 

Fa\coniformes, which were infected with Caryospora sp. Cawthorn and Stockdale ( 1 982) 

aaain emphasized that no cl inical i l lness was seen in the owls i nfected with C. bllbonis .::> , 

experimentally and no gross or microscopic lesions were seen at necropsy, so that they 

considered C. bllboJ1is as not pathogenic or at least not pathogenic in the numbers that they 

administered In  contrast, t he death of sea turtles due to C. chelonia was reported by 

Leibovitz et aL ( 1 978). one of our infected birds had cl inical symptoms of d isease. 
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3.2 Haemoproteus tinnunculi 

Stained blood smear containing hypertrophied host cells (erythrocytes) with C-shaped 

intracellular parasites with l ight violet cytoplasm, with small, brown to dark-brown pigmented 

granules ( 1 4  - 30 granules , were encountered in blood films of 33% ( 1 /3 )  of imported males 

and 4% ( 1 /24) of imported females F. cherrug, 1 5% (2/ 1 ) of imported female F. peregrinus, 

1 2% (4/32) of resident females F. cherrug, and 1 00% ( 1 / 1 )  of resident female F. rusticolus 

(Tables VI) lides ent to M Peirce, International Consultancy 1 6  Westmoreland, 

Woosehill Wokingham, Berk hire RG4 1 3HZ, were identified as Haemoproteu tmnuncub 

(Figure 3 3 ). 

Figure 33 ·  Haemoproteu tmnuncolz gametoc /f:e, 1 J.lm t o  J.lffi 
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Following the technique d escribed by Godfrey ( 1 987), the intensity of the infection was 

0 . 1 3  % - 0 .65% (percentage of blood cells infected per 2000 normal cel ls) .  

Protozoa of t he Genus Haemoprotells are primarily parasites of birds  and repti les and have 

their sexual phases in insect s other than mosquitoes (S chmidt and Robert s, 1 989).The principal 

vectors are Ceratopogonids (Diptera), and only two species of Haem oprote llS are known to 

be  t ransmitted by hippoboscids .  Certain host families such as Anatidae, Columbidae and 

Phasianidae seem more suscept ible to infect ion than others such as Charadri idae, Scolopacidae 

and Laridae (Atkinson and Van Riper I I I, 1 99 1 )  Exoerythrocyt i c  schizogony occurs i n  

endothelial cel ls ,  the merozoites p roduced enter el)1hrocytes t o  become pigmented 

gametoc)1es in the c irculat ing blood (Schmidt and Roberts, 1 989). 

The p revalence of Haemoproteus tillllllllCll/i among the imported falcons was found to 

be 8% (4/50), whereas among the resident falcons was 1 0% (5/50), i . e. an overall p revalence 

of 9% (9/ 1 00). Statist ically, t here was no significant relationship between the i nfect ion with 

Haemoproteus timllfllclIli and sex or specie or residence status. 

Haemoproteus sp was reported in  raptors in  E ngland, with prevalence of 3 1  % (2 1 166) 

by Cooper et al ( 1 993) which is much higher than its p revalence in the present study i n  

t he UAE. 

Haemoprotells tiWllIJlCllli was previously report ed from UAE by Peirce ( 1 983), with 

p revalence of 3 3% (41 1 2) among F. cherrug from AI Ain Zoo. These b irds had recently been 

imported or were caught in the wild. 
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The d ifference between the two prevalence rates from UAE (33% in  1 983,  and 9% in 

the present study) reflects the improved health care received by these birds in UAE, l ike 

rout ine check up ,  and reduced exposure to biting insects. 

Although Haemoprotelf sp .  are considered as pathogens to their natural hosts, so far their 

pathogenesis i s  not ful ly understood (Atkinson and Van Riper III; 1 99 1 ,  Herman, 1 968 ;  

Remple, 1 98 1 )  

The pathogenesis i n  p igeons i s  slight, and infected birds usually show no signs of 

d isease Exceptionally, birds appear restless and lose their appet ite. The air spaces of the lung 

may become congested, and some anaemia may result from loss of functioning erythrocytes.  

The spleen and l iver may be enlarged and dark with p igment (Schmidt and Roberts, 1 989) .  
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3.3.  Leu cocytozoon toddi 

Stained blood mears containing hypertrophied leukocytes with Y-shaped parasite, without 

pigment or granules of 3 % ( 1 13 )  of imported immature male aker falcon F. cherrug, and of 

an imported immature female Gyrfalcon F. rustlcolus were sent to Dr M A Peirce MP , 

International Consultancy, 1 6  Westmorland, Woosehill, Wokingham, Berkshire RG4 1 3HZ, 

who identified these parasite as Leucocytozoon toddi (Figure 34, Table VI) 

Figure 34 Leucocytozoon toddl gametocyte, 1 6  flm X 9 flm 

Godfrey s ( 1 987) technique was followed to determine the intensity of the parasitemia, 

which was too low 0 0005% (only one parasitized leukocyte per 2000 non-infected cells) 

Greiner and Kocan ( 1 977 , Peirce and Cooper ( 1 977) reported that only one species L. toddl 

occurs in Falconiformes in fixed tissue Gametogony is in both leukocytes and immature 
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el)'throcytes of the vertebrate ,  and sporogony occurs in i nsects other than mosquitoes. Pigment 

is absent from all phases of the l ife cycles The Genus Leucocyto::oon contains about 60 species 

in  various birds 

The prevalence of leukocytozoonosis among studied imported b irds was 4% (2/50), 

but none of studied resident falcons ,vas infected by LeucocyIO::OOIl. The overall prevalence of 

leukoc}'tozoonos is  was thus only 2% (211 00) Statisti cally, there was no significant relationship 

between the i nfect ion with Lellcocyto::ooll toddi and sex or species or residence status .  

This p revalence is neglegible compared with the prevalence reported by Cooper et al . 

( 1 993) of 4 1  % (27/66) of blood smears prepared from different raptors, i nfected with 

LelfcocytO::OOll sp.  in Palast ine. 

Species of LelfcocytO::OOll, are the most important blood protozoa of birds, s ince t hey 

are pathogen ic  i n  both domestic and wild birds (Schmidt and Roberts, 1 989). In  temperate 

regions, LeucocytO::OOll prevalence is highest in  May, June and July (Borg, 1 95 3 ;  Bennett and 

Fal l is, 1 960). Herman ( 1 968) and Schmidt and Robert s  ( 1 989) pointed that in case of L. 

simolldl older geese and ducks are more resistant than younger ones, and the d isease runs a 

s lower course i n  t hem, but they sti l l  may succumb. 

Prominent anaenua, elevated numbers of leukocytes, l iver enlargement and necrosis ,  

spleen i ncreasing to as much as twenty times the normal s ize, are signs of leukocytozoonosis 

caused by L. simondi which probably kil ls the bird by destroying vital ti ssues, such as brain and 

heart (Schmidt and Roberts ,  1 989). 
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3.4. trigeid trematode 

arge, ovoid, ingle-operculated, brown thin-walled (with a knob), relatively 

homogenous ova measuring 1 00 - 1 20 Ilm X 57. - 85 Ilm (Table IX), were found in the feces 

of 1 7% (4/24)  of female imported aker falcon F. cherrug, 33% ( 1 /3 )  and 1 %  (4/ 1 3) of 

female imported Peregrines F. peregrinus, and 1 00% ( 1 / 1 )  of male imported hybrid While 

among resident falcons, 1 0% (3/32) of female F. cherrug howed these ova in their feces 

(Figure 5, Table VII and VIII) 

Figure 35 '  Strigeid trematode ovum, 1 06 f..Un X 68 f.lm 
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These t rematode ova were ident ified as belonging to Superfamily: Strigeoidea, Order: 

Strigeata 

Ward ( 1 986) identified typical large, s ingle-operculated, relatively homogenous, thin­

\vaI led ova, with dimensions of 60 X 1 00 � lm, as strigeid trematode, and suggested that these 

trematodes are frequently found in the intestine of many species of falcons. 

Smith ( 1 993)  showed an i l lustration of a similarly large, s ingle-operculate ovu m  

approximately 1 1 0 X 7 0  �lm in size, and identified i t  as a diplostomatid strigeid t rematode 

generally found in the duodenum. 

The prevalence of the Strigeid t rematode among the imported falcons was 20% ( 1 0/50) 

70% ( 7/ 1 0) of which showed multiple infection while 6% (3/50) of the resident falcons passed 

t rematode eggs in t heir feces with 67% (2/3 ) showing multiple i nfect ion. The overall 

p revalence \vas thus 1 3% ( 1 31 1  00). These t rematodes 'vvere shown to be the second most 

common parasite of the falcons in UAE.  The infect ion density was ranging between sl ight to  

moderate Statist ical ly, there was no significant relat ionship between the infect ion with strigeid 

t rematode and sex or species or residence status .  

Over a period of 5 years, Ward and Fairchild ( 1 972) sampled 73 Falconiformes of 5 

different species from Maryland, USA. Trematode eggs in  feces were found in  7% (2/3) of 

adult F. peregrinus, 1 6% (31 1 9) of immature capt ive Peregrine, 25% ( 1 /4) of adult captive 

Lanner F. biarmiclIs, 1 00% (212) of immature capt ive I ndian Merl in F. chicqllera, and 1 00% 

( 1 1 1 )  immature captive Kestrel F. sparverius. The overall prevalence was 1 2% (9173) ,  which i s  

very s imilar t o  t he 1 0% prevalence rate i n  resident falcons in UAE. On the other hand 

cosiderably higher prevalence in Wyoming, USA was reported by Croft and Kingston ( 1 975)  
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very simi lar to  the 1 0% prevalence rate i n  resident falcons i n  UAE. On the other hand 

cosiderably h igher prevalence in Wyomi ng, USA was reported by Croft and Kingston ( 1 975)  

among prairie falcons (60% (3/50)), and from Ohio, USA by Smith ( 1 993) who found 32% 

(371 1 1 5 ) of F alconiformes to be i nfected with strigeid trematode. The l atter auther also noted 

that the trematodes were the second most prevalent group of helminthes of the Falconiformes 

i n  Ohio, USA. 

\\'ard ( 1 986) considered the infect ion of birds with flukes as a mild infection, and Smith 

( 1 99 3 )  also observed that trematode parasites are seldom considered pathogenic, even in  large 

numbers On the other hand, Dedric ( 1 965)  described a fatal syndrome characterized by poor 

condit ion and d iarrhea associated with trematode infection in a prairie falcon. Smith ( 1 978) 

had earliar reported emaciation and death of a bald eagle due to a massive trematode infection, 

and Greenwood et al . ( 1 984) attributed the death of a Saker falcon F. cherrug to a severe 

i ntest i nal  trematodiasis. 
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3.5. nidentified trematode 

Two other trematode egg were een during the fecal examination The first one was 

een in feces of imported immature female Saker falcon F. cherrug, and characterized by being 

asymmetrical, large, brown, thick-walled, with distinct protuberance at one end, and measuring 

80 - 90 X 50 - 52 Jl.m (Figure 36, Tables vn, VIII and IX) The infection den ity was light, 

and howed multiple infection 

Figure 36 Unidentified trematode ovum (type I), 85 11m X 50 11m 

The second type also wa detected in feces of imported immature female Saker falcon 

F. cherrug, and characterized by being small ovoid, brown, thin-shelled with distinct 
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protuberance at one end, dimension of 3 7  - 42 X 25 - 27 J.lm (Figure 3 7, Table vn, VIII and 

IX) , the infection den ity wa heavy 

Figure 37 - T nidentified trematode ovum (type I I), 38 J.lm X 26 J.lll1 

The latter type varies slightly from the description of another unidentified fluke ovum 

described by Ward ( 1 986) as a small, oval, brown, thick-shelled ovum, and usually with a 

distinct protuberance at one end and dimensions of 1 5  - 30  j.lm 
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3.6. Capillaria sp. 

Lemon*shaped, thick-walled, ova with distinctive bipolar plugs, mea uring 62 - 70 )..tm 

3 1  - 3 3  11m, were dete ted in the feces of 8% ( 1 / 1 3 )  of imported immature female F. 

p regnnu with light infe t ion den ity Thus, only 2% ( 1 /50) of imported falcons or 1% 

( 1 / 1 00) of  all falcon (imported and re ident) in UAE showed these ova in feces] ( ee figure 

3 , Tables vn, VIII  and IX) 

Figure 38 .  Capillaria sp ovum, 65 J.ll11 X 3 1 11m 
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These eggs were identified according to  their size and shape as belonging to Capillaria 

sp .  of t he Order: Trichurata, Family: Capi llariidae. 

In  b i rd s  of prey, some species of Capillaria are known to infect the tonoue and .::> 

pharynx and the other species infect the crop, small intestine, and cecum (Cooper, 1 969; 

Smith, 1 993 ; Trainer et aI . ,  1 968 ;  Ward, 1 986) .  

\Vard ( 1 986) described the eggs of the CapWaria sp as lemon-l ike eggs And 

Schmidt and Roberts ( 1 989) considered eggs, with d istinct ive bipolar plugs with measurement 

of 5 1  - 67 �lm X 3 0  - 3 5 �lm, and with deep p its in the shall as belonging to CapWaria 

ph ilippille175is. 

An i l lustrat ion was given by Smith ( 1 993 ) of a lemon-shaped, double-plugged egg 

measuring 70 X 3 0  �lm ident ified as Capillaria sp .  

As mentioned above, the prevalence of Capillaria sp .  i n  falcons of UAE was 1 % 

( 1 1 1  00) overall or 2% ( 1 /50) among imported falcons, and none among the resident falcons. 

This very low prevalence i s  close to  t he  4% (3/73) prevalence of  cap i l lariasis in Maryland, 

USA reported by Ward and Fairchild ( 1 972) .  

However, considerably higher rate of prevalence of Capillaria sp. ,  were reported 

among Gyrfalcons F. rustieo/lls (36% ( 1 3/3 6)) in Iceland (Clausen and Gudmundsson, 

1 98 1 ) ,and among Falconiformes(4 1% (471 1 1 5 ) in Ohio, USA (Smith, 1 993) .  

E sophageal capi l lariasis maybe readily mistaken for t richomoniasis (Trainer e t  aI . ,  

1 968) .  When Capillaria eontorta presents i n  large numbers i n  wild birds i t  can cause 

considerable inflammation and diphtheriat ic membrane production, but no records have been 

found of its pathogenicity in this site in captive b i rds of prey (Cooper 1 969). In  i ntestinal 
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considerable inflammation and d iphtheriatic membrane product ion, but no records have been 

found of its pathogenicity in th is  site in captive birds of prey (Cooper 1 969) . In i ntestinal 

capi l lariasis s igns of anorexia, emaciation, vomit ing, weight loss, b loody diarrhea, and severe 

anaemia often lead to death (Trainer et al . ,  1968 ;  Ward, 1 986) .  Therefore, Keymer ( 1 972) 

depending on t he experience of Woodford ( 1 960), and Cooper ( 1 969) considered Capillaria 

sp.  as the most pathogenic of nematodes. 

Trainer et a1 . ( 1 968) Considered capil lariasis as a major mortal ity factor in wild and 

captive birds of prey. 
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3.7. SpiTUTid sp. 

Two type of embryonated, small sized, thick-shelled, symmetrical ovoid ova were 

obtained during the present study The first type was with measurements of 3 7  - 3 8  5 X 25 -

30 J.lm and was found in the feces of 4% ( 1 /24) of the imported immature female Saker 

falcon F cherrug (Figure 39,  Tables VII, VITI and IX). 

Figuie 39 Spirurid sp. ovum (type 1), 3 7  f.Lm X 26 j.lm 

The second type measured 30 - 3 7  X 22 - 26 J.lm, and was detected from 1 0% ( 1 /1 0) of 

the resident adult female Peregrine (Figure 40, Tables VII, VIII  and IX) 
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Figure 40· Spimrid p ovum (type I I), 32 pm X 24 pm. 

The infection density in both cases was moderate, and both revealed multiple infection 

These two nematode ova were identified according to their size and shape to belong to 

the family Spiruridae, Order- Spirurata 

Spirurids "stomach worms" occur in the lumen and submucosa of the proventriculus 

and ventriculus of raptors The adult female worm resides in the gland of the proventriculus 

(Smith , 1 993) 

Ward and Fairchild ( 1 972) found embryonated ova, slightl smaller than ova of 

Serratosplculum sp with dimension of 45 X 30  J.lm in one immature prairie falcon This bird 



90 

was later necropsied and several Spirurids collected from the proventriculus were identified as 

Harterlia sp .  

Smith ( 1 993) showed an i l lustration of a smal l ,  thin-shelled, larvated ovum, with 

approximate size of 55 X 2 � pm, and identified i t  as a Spimrid ovum. 

Prevalence of Spimrid in the falcons in  UAE generally (imported and resident falcons) 

was found to be 2% (21 1 00). 

Although th is  prevalence is sl ightly higher than the prevalence of Spimrid in Maryland 

which was found to  be 1 . 3% ( 1  of a total 73 falcons were studied during 5 years by Ward and 

Fairchi ld, 1 972) .  But  st i l l  much lower than the 20% prevalence of Spimrids reported by Croft 

and Kingston ( 1 975) in \Vyoming, USA. and 1 4% found by Smith ( 1 993) in  Ohio, USA. 

Johnston and Mawson ( 1 94 1 )  reported a Spirztrid nematode Habronema sp.  from 

Kestrels in Australia  

So far, no pathological signs or death caused by Spirurid has been reported, Smith 

( 1 993 ) found adult females in the glands of the proventriculus, apparently causing l itt le or no 

inflammatory react ion 
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3.8. Serratospiculum seurati 

Embryonated, medium sized ova 47 - 5 5  X 30 - 7 Ilm were found in feces of 3% 

( 1 /3 ) of imported male, 42% ( 1 0/24) of imported females and 3 1% ( 1 0/32) of resident females 

F cherrug (This finding is reported for the first time in the literature) These ova were 

detected also in the feces of 3% ( 1 /3 ) of imported male, 23% (3/ 1 3) of imported females, 

1 0% ( 1 / 1 0) of resident female F. peregrinus, and 1 00% ( 1 / 1 ) of imported male hybrid (Figure 

4 1 ,  Tables vn, vn and IX) The infection den ity was ranging from light (+) to heavy 

infection (+ + ) 

Figure 4 1  erralOspiculum seuroli ovum, 52 f.lIl1 X 36 f.lm 

These nematodes ova were identified according to their size and shape as belonging to 

Serratosplculum sp of the uperfamily : Filarioidea, Subfamily Dicheilonemtinae (Wehr, 
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1 93 8) Furthermore, an adult worm was sent to Dr. Lynda Gibbons, International Institute of 

Parasitology, 3 95A Hatfield Road, S t  Albans, Hert s  AlA OXU, United Kingdom, and was 

identified as SerratosplcU/UnJ seuroli 

Serralo plClI/UnJ sew'oli are known to inhabit the connective t issues of the thoraci c  

and abdominal a i r  sacs of several falcons 

The species SerratospiclI/unJ amaclf/afa \vas described by Wehr from F. mexicanus 

and F. peregrilllls in lontana, orth Dakota and Cal ifornia, USA (Wehr, 1 938)  'Wehr 

described the eggs of S. amacu/ala to be 54 �lm. long by 29 �Lm wide with thick shells and 

contain ing embryos at t ime of deposit ion Typical embryonated ova are also used to diagnose 

serratospiculasis and measurements appear to be valuable in d ifferentiating Serrafospiclf/um 

ova from those of Spirurid parasites of the gastrointestinal tract ,vhich also have thicker egg 

shells than SerratospiclI/lIm ova, Ward and Fairchild ( 1 972) reported the infection of the 

thoracic  air sacs of the prair ie falcon F. mexican liS and Peregrine F. peregrinlls tU/1drills with 

SerratospiclI/lIm sp,  and reported ova with measurements of 52  X 30 �lm;  5 1  X 34 �lm; 54 X 

3 5  �lm, which also fal l s  w'ithin the range given by B igland et al .  ( 1 964) who reported the 

prevalence of S. amacu/ata in F. mexicanus and gave the measurement of 45 - 57 �lm, X 30  -

3 5  �lm 

Ward ( 1 986) described th in-shelled embryonated ova 30 X 50 ,um which were found 

very frequently i n  the feces of p rairie falcons F. mexicanus and occasionally i n  Peregrines F. 

peregrillus and Gyrfalcons F. rustico/us, and ident ified them as ova of SerratospiclI/lIm 

amacl/lata, 

SerratospiClIfllm sew'oli i s  the most common parasite among the falcons i n  the UAE: 

32% ( 1 6/50) of the imported falcons, and 22% ( 1 1 /50) of resident falcons were found to be  
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infected with Serratospicu!unT seuroli, with an overall prevalence of 27% (271 1 00). This i s  

significantly h igher prevalence rate than the 1 4% ( 1 /7 1 )  rate in  wild F. mexicanlls i n  Ohio , 

U A reported by Smith ( 1 993) .  Stat ist ically, there was no significant relationship between the 

i nfect ion \\ith SerratospicuillnT sew·ot; and sex or species or residence status 

Serrato ;piClllllnT sp .  i n  \\'yoming, USA was found to be 80% (4/5) among adult F. 

mexicanll (Croft and Kingston, 1 975) .  

Ba  ed  on the  accounts gIven by B igland e t  al . ( 1 964); Cooper ( 1 969) and Ward and 

Fairchild ( 1 972), serratospiculosis i s  probably not an innocuous infection, but later Ward 

( 1 986) and S mith ( 1 993)  concluded that serratospiculosis is often an innocuous disease when 

the parasites are in low numbers; but heavy i nfect ions can cause i l lness, characterized by the 

presence of a yellow plaque-l ike lesions (about 5 mm in  diameter) in  the mouth and/or pharynx 

and/or proventriculus (\'lard and Fairchild, 1 972), and respiratory d ifficulty, vomit ing and 

death (\Vard, 1 986). The respiratory d ifficulty due to inflammation and thickening of the air 

sacs, may be  accompanied by cl in ical signs of emaciat ion due to inflammation of the 

gastro intest inal t ract (Ward and Fairchi ld, 1 972; Smith, 1 993) .  

In  accordance to t able III and table IV, 52%( 261 50) of imported falcons were found 

to  be infected, whereas 3 8%( 1 9/50) of resident falcons were found to be infected, that may due 

to the fact  that most of the  falconers i n  the  UAE. feed their falcons with frozen (for a period of 

1 0  to 1 4  days) meats (mostly birds), instead of fresh meats \vhich probably contain act ive 

parasites In contrast, imported (wild) falcons used to hunt and eat the prey (often infected) at 

the same t ime. 

Stat is t ical ly, F isher Exact Test (two - ta i led), showed no significant difference between 

imported and resident falcons from epizootiological point of view. On the other hand, i n  
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accordance to tab le III, 1 0%( 1 01 1  00) the falcons (imported and resident) were i nfected with 

blood parasites, while 42%(421 1 00) of the same falcons (imported and resident) were found to  

be i nfected with i ntestinal parasites. Stat ist ically, that means that Relative Risk (R R . )  of the 

intestinal parasites i n  the falcons is  2 . 06 t imes more than the relative r isk of the bloodparasites 

(with 95% confidence). 
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3.9. Mite 

A resident adult female saker falcon F. cherrug was found to be infested with small 

art hropods 

These arthropods were identified accord ing to their size, shape, and peresent or absent 

of some t axonomic features as belonging to mites; the suborder: Mesostigmata, order: Acarina, 

class: Arachinda (Borror, et al 1 989, Schmidt and Roberts, 1 989). 

The maj ority of suborder: Mesostigmata, are free-l iving and predaceous and are u sually 

the dominant mites in leaf J i t ter, humus and soil The parasi t ic measostigmat id mites attack 

insects, snakes, b ird s, bats, small mammals, and rarely humans (Borror, et aI, 1 989), and 

parasites on or In  the skin or i n  the respiratory system or other organ of their hosts (Schmidt 

and Roberts, 1 989) .  

The overall p revalence of mites infestat ion among falcons in UAE were found to  be  1 %  

( 1 / 1 00), i n  which only one resident female saker falcon was infested by mites. 

\Vith respect to  imported falcons, no mites and subsequently any other ectoparastes 

were recorded .  This result was accepted, due to the fact that the buyers (falconers) are going 

to refuse any falcon i nfested with any noteable ectoparasites, which leads the saJers (or 

importer) to use insecticide spray, keeping their falcons in  healthy and free of ectoparasites 

aspect .  

At the same t ime, the prevalence of ectoparasites among resident falcons should be as 

what obta ined in  the present study or less, because they undergo an i ntensive health care, and 
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most of the ectoparasites (except some mites) are macroscopIc, therefore it is easy to be 

detected, and thereby treated. 

D ifferent genera of mites were reported by Strandtmann ( 1 962) and Cooper ( 1 972) 

from Te\vent, E ngland, but no prevalence was given. 

Mites, III addit ion to their parasit ism nature, they were known as vectors for other i nfect ious 

agents ,  vi ruses, bacteria, . . .  etc .  

Mites, due to the smal l size of their mouthparts, most feed on lymph or other secretions rather 

than on blood. Some mites, although not actually parasites of vetebrates, stimulate allergic 

react ions when they or their remains  come into contact \'lith susceptible individual (Schmidt 

and Roberts, 1 989). 
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CHAPTER IV 

Conc lus ions  a n d  recom mendations  
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4. 1 .  Conclusions 

The p resent study suggests that falconers in  the UAE prefer Saker falcons F. 
cherrug t o  other birds of prey for their quietness, strength, suitable s ize, and for their 

abil ity to  learn and adapt to  changeable c limate and circumstances of the desert . 

Falcons, l ike any other creature, are exposed to a l arge variety of parasi tes, 

which cause asymptomat ic  i nfections, or diseases which vary from mild to severe 

i l l ness and death. 

Two blood p arasites were found, Haemoproteus tinnunclIli with overall 

p revalence of 9%(91 1 00), and Leucocyto::oon toddi with overall prevalence of 

2%(21 1 00) .  

Also,  examinat ion  of fecal material s of falcons showed that the most common 

i ntest inal  parasite was found to be Serratospicllillm sellroti with overal l  prevalence of 

2 7%(271 1 00), then st rigeid t rematode with overall prevalence of 1 3%( 1 3/ 1 00), 

fol lowed by Caryospora sp. with overall prevalence of 6%(61 1 00), then unidentified 

t rematode and Spintrid sp . ,  each with overall prevalence of 2%(21 1 00), Capillaria sp. 

with overall p revalence of 1 %( 1 1 1 00), was found to be the most rare i ntestinal parasite 

in falcons .  \Vith respect to  ecto-parasites, only one falcon was fou nd to be infested by 

mites 

Results of the current study showed that the imported falcons have higher 

paras i t ic i nfection rates than the resident falcons which live u nder special health care. 
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S ince, 52%(26/50) of imported falcons were found to be i nfected, while 38%( 1 9/50) 

of resident falcons were found to be infected. Although, depending on these figures, 

the imported falcons could be then considered one of the sources of spread of parasit ic 

infection, Fisher Exact Test, showed no significant d ifference between imported and 

resident falcons. 

The relat ive risk of intestinal parasites among the falcons i n  UAE was found to 

be 2 06 t imes more t han the risk of blood parasites .  

Because of the d ifferent modes of infection depending on the different sources of 

infect ion (food, water, arthropod vectors), the first step toward reducing the infect ion 

rates among falcons, i s  keeping them u nder sani tary conditions, away of any sources of 

the infections. 

Pathology of most of parasites of birds of prey, special ly falcons, i s  sti l l  obscure 

and requi res more studies .  
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4.2. Recom menda ti ons  

1 )  The emphasize on the importance of the quarantine and keeping the imported 

birds i n  these quarant i ne for a suitable period to  carry on necessary 

parasitological i nvest igations before releasi ng the imported birds. 

2)  Establ ish data base of falcons in the U AE with t he necessary information 

3 ) Arranging general t ra in ing courses and seminars to  i l lustrate the different 

aspects of falcon health educat ion 

4) To emphasize the importance of the role of c lean l iners of l iving quarters of 

b irds i n  reducing or spread ing of the parasi t i c  infections between falcons. 

5 )  To  emphasize t he importance of  rout i ne heal th-check of falcons. 

6) Establ i sh Quail Colurn;x sayron;ca and pigeon farms and rabbit  or mice 

colonies as source of food, i nstead of rel iance on market birds and mammals 

which may be infected . 

7 )  Although, sakers, gyrfalcons, and peregrines, prefer birds to other foods 

(Repti les, mammals), it i s  very important to feed t hem on rabbits and mice, 

especially during the period of molt ing. 

8) Establ ish a society for falconers in the UAE, which would provide a l ink 

between the falconers i n  the different Emirates. 

9) Launch a "Journal of falconry" which would report research and advice on 

falcons (health, species, prices, preys . . .  ) and falconry (Arabic methods and 

Western methods) 



1 0) Continu ing encouragement of the younger generation of our people in 

pract ic ing the falconry sport, which would be a healthy outlet, and keeping 

them away of anti-social behaviors. 

1 1 ) E stab l i sh a club for falconry, to encourage and spread traditional values in 

modern societies. 

1 0 1  



REFE RENCES 

Ali, S .  and Ripley, S .  D .  ( 1 968) .  Handbook of the birds of India andPakistan I , 

Bombay. In .  Cramp ( 1 987) .  

AL-Nahayan, Z .  S .  ( 1 976). Falconry as a sport :  Our Arab Heritage. Abu Dhabi 

1 976- 1 3 96, Westerham Press Ltd , Westerham, Kent, Great Britain .  

Al-Tamimi,  F .  ( 1 992). Al-soqor wa ai-said end a ai-arab. Al i b in  Ali Print ing Press, 

Qatar. 

Atkinson, C .  T.  and Van Riper III, C .  ( 1 99 1 ) . Pathogenic ity and Epizootiology of 

Avian Haematozoa: P lasmodium, Leucocytozoon and Haemoproteus. i n  1 .  E. 

Loye and 1. Zur (Eds . ) ,  B ird-Parasite Interact ions, Ecology, Evolution and 

Behavior, Oxford Ornithology Series, pp .  1 9-48 (Oxford, Oxford University 

Press). 

Bennett, G. F. and Fal l is, A. M. ( 1 960). B lood parasites of birds i n  Algonquin  Park, 

Canada and a discussion of their t ransmission. Canadian Journal of Zoology, 

38 : 26 1 

B igland, C .  H . ,  Liu, S. K. and Perry, M. L .  ( 1 964). Five cases of Serratospiculum 

amaculata (Nematoda: Filarioidea) infection in  p rairie falcon, (Falco 

mexicanus). A vian Diseases, 8 :  4 1 2 . 

B ij leveld, M. ( 1 974). Birds of p rey in Europe. London. In :  Cramp ( 1 987). 

102 



Borg,  K .  ( 1 953) .  On Leucocytozoon in  Swedish Capercail l ie, Black Grouse and Hazel 

Grouse. Akad. Avh . ,  Lund, 1 .  1 09 .  

B orror, D .  J , Triplehorn,C .  A. ,  and Johnson, . F .  ( 1 989) .  An introduction to the 

study of insects 6th ed. Saunders col lege Publ ishing, Philadelphia. 

B rown, L H ( 1 976) B irds of prey; their B iology and Ecology. Hamlyn, London . 

B rown, L H and An1adon, D .  ( 1 968). Eagles, Hawks and Falcons of the world .  

Country l ife books, Hamlyn House, Middlesex, UK. 

C awthorn, R. l, A. A Gaj adhar, and R. J .  Brooks ( 1 984) .Descript ion of Sarcocystis 

rallsc/JOl'/{lll sp.  n .  (Protozoa: Sarcocystidae) with experimental cyclic  

transmission between varying lemmings (Dicrostonyx richardson i)  and snowy 

owls (Nyctea scandiaca) . Canadian Journal of Zoology, 6 2 :  2 1 7 . 

C awthorn, R. l ,  and P. H. G. Stockdale ( 1 982). The developmental cycle of 

Caryospora bllbollis Cawthorn and Stockdale 1 98 1  (Protozoa: E imeriidae) in 

the great horned owl, Bubo 1'irginianus (Gmelin) .  Canadian Journal of 

Zoology, 60:  1 52 

Cav..'thorn, R J ( 1 993) .  Cyst-forming Coccidia of Rap tors: Significant Pathogens or 

not?, i n .  Patrick, T. et a1 . ,  Raptor B iomedicine, University of Minesota Press 

Minneapolis .  

C lau sen, B ,  and F. Gudmundsson. ( 1 98 1 ). Causes of mortality among Free ranging 

Gyrfalcons in Iceland. Journal of Wildlife Diseases, 1 7 : 1 05 .  

1 03 



Coatney, G. R. ( 1 93 7) A catalog and host-index of the Genus Lellcocytozoone 

Journal of Parasitology, 2 3 :  202. 

Cooper, J, E .  ( 1 969). Oesophageal capi l larias i s  in  captive falcons. Veterinary Record, 

84 ' 634 .  

Cooper, J .  E . ( 1 972) Veterinary Aspects of captive Birds of prey, rewent, England : 

The hawk Trust .  

Cooper, J .  E . ,  Gorney-Labinger, E . ,  Ion ,  F. ( 1 993). Parasitological and other studies 

on l igrating Raptors, In :  Patrick, T. et aI . ,  Raptor biomedicine, University of 

finesota Press 1inneapolis .  

Corradett i ,  A. , and Scanga, M. ( 1 963) .  Parasito logia, 5:  J 9.  In :  Keymer ( 1 972). 

Cramp, S .  ( 1 987) (chief Ed.), Handbook of the Birds of Europe the Middle East and 

North Africa, Vol .  2: Hawks to bustards, Oxford University Press. Hong Kong. 

Crisp, E ( 1 854) .  Fi laria i n  the heart of a Peregrine Falcon. Transactions of the 

Pathological Society of London, 5 :  345 .  

Croft, R.  E .  and Kingston, N. ( 1 975) Babesia moshkovskii (Scurenkova, 1 97 1 ). Laird 

and Lari, 1 957 ;  from the Prairie Falcon, Falco mexicaJ7lls, in \Vyoming; with 

comments on other parasites found in this host Journal of Wildlife Diseases, 

1 1 : 229.  

Dedric, M.  L. ( 1 965) .  Note on  a strigeid trematode : an intest inal parasi te of a prairie 

falcon. Journal of the North American Falconers Association, 4: 1 2 . 

l O-l 



Dimentiev, G. P .  and Gladkov, . A. ( 1 95 1 ). Ptitsy Sovietskogo Soyuza I, Moscow. 

In. Cramp ( 1 987) .  

EPI6 INFO Version 6 .  ( 1 994). A word processing database and stat ist ics program for 

epidemiology on microcomputers. Atlanta, Georgia, Centers for Disease 

Control and Prevent ion.  

Glutz von B lotzheim, U.  N. ,  Bauer, K.  M. and Bezzel, E .  ( 1 97 1 ) . Handbuch der Vogel 

Mitteleuropas. I n :  Cramp ( 1 987) .  

Godfrey, R.  D .  Jr. ( 1 987). Quant ification of haematozoa i n  blood smears. Journal of 

Wildlife Diseases, 2 3 :  5 5 8  

Greenwood, A G . ,  Furley, C .  W .  and Cooper, J .  E .  ( 1 984). Intestinal trematodiasis i n  

falcons (Order : Falconiformes) . Veterinaty record, 1 1 4 :  477.  

Greiner, E .  C .  and Kocan, A .  A.  ( 1 977) .  Leucocytozoon (Haemosporid ia :  

Leucocytozoidae.) of the Falconiformes. Canadian Journal of Zoology, 55:  

76 1 .  

Hafiorn, S .  ( 1 97 1 ) . Norges Fluger. Oslo. In :  Cramp ( 1 987) .  

Hawkey, C.  M. and Dennett, T .  B.  ( 1 989). A colour at las of comparative veterinary 

harmatology. \Volfe Publ i shing Linited, England. 

Hermann, C. M. ( 1 968) .  B lood protozoa of free-l iving birds. Symposium 

Zoological Society. London, 2 4 :  1 77 .  

1 05 



Hole, 1 .  W. Ir. ( 1 989) l aboratory Manual Essentials of Human Anatomy and 

physiology. 3 rd Ed, WM. C .  B rown Publishers Dubuque, Iowa. 

Iygiste, A K ,  and Gusev, V.  M. ( 1 962) .  Dokl. Akad. Nauk SSR. ,  1 43 : 49 1 .  In: Cramp 

( 1 9 8 7) .  

Johnston,  T .  H .  and P .  1 .  Mawson.  ( 1 94 1 ) . Some nematodes from Austral ian birds of 

prey. Transactions of the Royal Society of South Australia, 6 5 :  30 .  

Keymer, 1 .  F .  ( 1 972) .  D iseases of birds of prey. Veteril1aJY Record, 9 0 :  579. 

Kingston, N., Remple, 1 .  D., Durnham, W., Stabler, R. M. and McGhee, R.  B. ( 1 976). 

Malaria i n  a captively produced F l  gyrfalcon and in  F l  peregrine falcons. J 

Wild. Dis. 1 2 :  562 .  

Kudo, R.  R .  ( 1 966). Protozoology II ,  5 th ed .  Charles C Thomas. Publisher. 

Spr ingfi eld,  Il l inois, USA 

Leibovitz, 1 . ,  Rebell, G. ,  and Boucher, G.  C .  ( 1 978). Caryospora cheloniae sp. in :  A 

coccidial  pathogen of mariculture-reared green sea turtles (Chelonia mydas 

mydas) Journal of Wildlife Diseases. 1 4 : 269 . 

Levine, . D .  ( 1 980). A newly revised classification of the Protozoa. Journal of 

Protozoology, 3 :  327.  

Levine, N.  D.  ( 1 988) .  The protozoa phylum Apicomplexa 1 .  CRC Press, Boca Raton, 

Florida. 

1 06 



Mackerras, M , and Mackerras, I ( 1 960) A ustoralian Journal oJ Zoology. 8 .  226 

iehlhorn, H (Ed.) ( 1 98 8) Parasitology i n  Fucos :  Facts and Trends, Springer Verlag, 

Berlin Germany. 

Mohammed, A H. H.  ( 1 95 8) .  Systemati c  and Experimental Studies on Protozoal 

Blood Parasites of Egyptian Birds. Cairo University press. p77 .  

1unday, B .  L ,  Hart ley, W. 1 . ,  Harrigan, K .  E . ,  President, P .  1 .  A and Obendorf, D.  L .  

( 1 979) .  Sarcocyst i s  and related organi sms i n  Austral ian wildlife II. Survey 

findings i n  b irds, rept iles, amphibians and fish. Journal oj Wildlife Diseases, 

1 5 : 5 7. 

Nickol, B .  B .  ( 1 966). Acanthocephala of Louisiana birds .  Ph.D. thesis, Louisiana state 

University. D issertat ion Abstracts 27(9B), 1 967 .  

Torusis M. J .  ( 1 992). SPSS Inc.  SPS SIPC+ for Windows, Base System and advanced 

Stat is t ic  User's Guide, Window version 6 .0 .  Chicago, Il l inois . 

Peirce, M. A and Cooper, 1 .  E. ( 1 977) .  Haematozoa of b irds of prey in  Great Britain. 

� eter;'lGlY Records. 1 00 :  493 . 

Peirce, M. A, Greenwood, A G., and Cooper, J. E .  ( 1 983) .  Haematozoa of raptors 

and other birds from Britain, Spain and the United Arab EmiratesA vian 

Pathology, 1 2 : 443 . 

Pellerdy, L .  P .  ( 1 965) .  Coccidia and coccidiosis .  Akademiai Kiado. Budapest . 

Remple, J D .  ( 1 98 1 ) . Avian Malaria with comments on other haemosporidia in  large 

107 



falcons. In :  Cooper et aI . ,  Recent Advances i n  the study of raptor d iseases 

Chiron Publication, England. 

Salmonsen, F ( 1 950) .  Gronland Fugle. Copenhagen. In: Cramp ( 1 987). 

Samour, J .  H . ,  Bai ley, T A. , Cooper, J. E .  ( 1 995) .  Trichomoniasis in  birds of prey 

(Order. Falconiformes) in Bahrain. 1 'eterinary Records, 1 3 6 :  358 .  

Samour, J .  H.  and Peirce, M A. ( 1 996). Babesia shortti i nfection in a Saker falcon 

Falco cherrug, Veterinmy Records, 1 39 :  1 67 .  

Schel l ,  S .  C.  ( 1 957) .  Dicrocoel i idae from birds i n  the  Pacific Northwest . Transactions 

of A merican Microscopic Society, 7 6 :  1 84 .  

Schmidt, G. D .  and Roberts, L .  S .  ( 1 989). Foundat ions of parasitology. 4th ed. Times 

Mirror /Mosby College Publishing, Missouri . USA. 

Schroder, H .  D .  ( 1 98 1 ) . D iseases of B irds of Prey with special reference to i nfectious 

d iseases .  I n :  Recent Advances in  the study of raptor d iseases, by Cooper, J .  E. 

and Greenwood, A. G. (eds . ) .  Chiron Publicat ions Ltd . ,  England. 

Schulze, P. ( 1 929). Erster Beitrag zu einer Zeckenfauna Schwedens. Goteb. K 

Vetensk. Vitter Hets-samhal les Hand! .  Sjatte Foljden. Ser. E.,  1 3 : 1 .  

Smith, H J .  ( 1 978) .  Cryptocotyle lingua i nfection i n  bald eagle (Haliaeetlls 

leucocephalus) . Journal of Wildl ife Diseases, 1 4 : 1 84 .  

Smith, S .  A ( 1 993) .  D iagnosi s and t reatment of helminths in  b irds of prey. In :  Raptor 

biomedic ine, Patrick T. et al. University of Minnesota Press Minneapolis .  

108 



S tabler, R. M and Holt, P .  A ( 1 965) .  Haematozoa from Colorado birds II .  

FaIconiformes and Str igiformes. Journal of Parasitology. ,  5 1 :  927. 

Sterner, 1. C .  and Espinosa ( 1 988) Serratospiculoides amaclliata in a Cooper' s 

Hawk (Accipter Cooperii) Journal of Wildl ife Di seases, 24 (2) : 3 78 

Strandtmann, R. W. ( 1 962) .  A pti lonyssid mite from the sparrow hawk, Falco 

sparverills. Proceedings of Entomology Society of Washington, 64:  1 00 .  

Thienpont, D. ,  Rochette, F . ,  Vanparij s O .  F .  J .  ( 1 986). Diagnosing Helminthios is  By 

Coprological Examinat ion, 2nd ed . Janssen Reserch Foundation ,Beerse, 

Belgium .  

Trainer, D . O . ,  Folz, S .  D .  and  Samuel, W. M .  ( 1 968) .  Capil lariasis in  the Gyrfalcon. 

Condor, 70: 276. 

Turner, E .  C. Jr .  ( 1 97 1 ) . Fleas and l ice. In: Davis, J .  W., Anderson, R. c . ,  Karstad, L . ,  

and Trainer, D.  O .  (Eds .) : Infect ious and parasi t ic d iseases of  wild birds. Ames, 

Ia. : Iowa State University Press, p. 1 75 .  

Upton, S J . ,  Current, W .  L.  and  Barnard, S. M .  ( 1 986).  A review of  the Genus :  

Caryospora Leger, 1 904 (Ap icomplexa: Eimeriidae) . Systematic Parasitology, 

8 :  3 .  

\Vard, F .  P .  and Fairchild, D .  G .  ( 1 972). Air sac parasites of the genus 

Serratospicullim in falcons. Journal of wildlife diseases, 8: 1 65 .  

Ward, F .  P .  ( 1 986) .  Parasites and their treatment i n  birds of prey. In :  Fowler, M. E .  

1 09 



(Ed):  Zoo and wild animal medic ine, 2nd ed, 0 W. B. Saunders Company, 

Philadelphia. 

Wehr, E E. ( 1 93 8) .  ew genera and species of the nematode superfamily: Filarioidea. 

I. Serratospiculum amaculata  n. sp. Proceedings of the Helminthological 

Society of Washington, S .  59 .  

Wenyon, C .  M. ( 1 926). Protozoology. A manual for medical men, veterinarians and 

zoologists .  Vols . I and I I .  Bai l l iere, Tindall and Cox, London. 

Wil l iams, R B. ( 1 947) .  Infestat ion of raptorials by Ornithodoros aquilae. A uk, 6 4 :  

1 85 .  

Woodford, M .  ( 1 960). A manual of  Falconry.  Adam and Charles Black, London, UK. 

Yamaguti, S. ( 1 96 1 ). Systema Helminthum. Interscience Publishers, New 

York, USA. 

1 1 0 





&�\.� -----..Ji� ,j:-J\�I X ---f q\.J�\ ) �I) .. .all X .J.>-lI;..a;I�"; ---..:r 

. •  )..:>-.:..JI�.J k:..\) y �p � � .J ..... � ... d �i?i ---..:r � � 6:--r-t. �). I 
. . 

)y-" y....;... ��rl'...:f': I� ---J .)�I� );..,aJI�I� �.r4lI�I) >l\�1 »J I� 

� �.kUI-----..J I�>lI � 0 f)') �y-Jk:)�')LS!�LJ\.y�.J'L ',-:"rll .,\..:..Y ')�It...J IJ � ... 

�.J t;.JI":"�I.ili£J (�j..Jr--.P� �v-:0/J ... ,,:--\ .. r�) >ll.,:.,� J (�I-----..J I��..\II 

. ��)I)2JI��-----J�J.MIJ �  I) )WI� '  t. ' (..:....l I� )ljll) 

:�� ... �) ..:-j .0Jl��Uf.:-Ji A\ �.?) \ \ - �Ju GI) ) �  
. . 

� . I� 0 • ----?y:' � l":"� L) �� J..:.-, -----Jr:!'; • � � I JI -----/' � ":i..:1,;.....JI .J#I" 

. :; )..:>-.:..J\ '-::�Id) .• �IJJ�) ---J o)..:>-G J..:...... � J'''< JI � J ";;) );.....JI .J�I" 

}I)ua->� );;...aJI-illJ j � ":"�L-� �i . �r� � � ' i.J10� � t...� �� �W 

---i.r4l I yi-":'"..J � J , d,r:.>J I.,:., t; ...: J "-:k r I ---.J I�..\I I.,:., �)L.. J � . I ---.J \ �..\I I r.:--J b r,-....J \ ---f � 
. r\-JG;kl\J� jl)Ir.I.r- ":"  � »J ( ---.JI�..\II":"�->: J "-;lJ}lI":"�\.,.;>JI":"�y �.>..>J �� 

. . 
il;;...:......)J� )I�\..... : ---.Jt.;l .. \ ---.J�k: ..... ;;...:. .. ...I .,W ( � J �) WI":"�I�� \..1 

. ��I":"I�I 

J f::0IL""';.J � . �WI� � �WI , :i..:1,;,-.JG').J;.,-JI )....��;..� r2.UI...:.......O f' 

� � l.,:.,� . �La...�(,(b);.,-JI);;..,aJ\� 1.o �  ---.Ji ......... I.J ..\II.,:.,�i .0J . �I 

. 0 � . � La... u'>-:>:-J :i..:1, ;,.-J I .J# 1----1' 1. n. -----..Ji 
( �.J3 � . LJ� ----1' .;:.; » \.. t. �I.J ..\II .» � YIJ..o )I� J1r2.I:.:.lI �.J) 

-----..Ji \,i.!. �":"l;-..o � GI.J ..\II..:.... L; LS. J;...,.aJ1 � �I---->J.MII �Ir)� � .. It. 



i1,� )�t ��1� lad t)b 
i��41t �)11t �t)1A�t 

>J�\ L:.>�JlsL.. �/)J\ � Jl �vJlv 
�\/>J�\ �� 


	United Arab Emirates University
	Scholarworks@UAEU
	5-1997

	Study On the Parasites of Falcons in the United Arab Emirates
	Mohammad Ismail M. A Sultan Al-Ulama
	Recommended Citation


	0000
	0002
	0004
	0006
	0008
	0010
	0012
	0014
	0016
	0018
	0020
	0022
	0024
	0026
	0028
	0030
	0032
	0034
	0036
	0038
	0040
	0042
	0044
	0046
	0048
	0050
	0052
	0054
	0056
	0058
	0060
	0062
	0064
	0066
	0068
	0070
	0072
	0074
	0076
	0078
	0080
	0082
	0084
	0086
	0088
	0090
	0092
	0094
	0096
	0098
	0100
	0102
	0104
	0106
	0108
	0110
	0112
	0114
	0116
	0118
	0120
	0122
	0124
	0126
	0128
	0130
	0132
	0134
	0136
	0138
	0140
	0142
	0144
	0146
	0148
	0150
	0152
	0154
	0156
	0158
	0160
	0162
	0164
	0166
	0168
	0170
	0172
	0174
	0176
	0178
	0180
	0182
	0184
	0186
	0188
	0190
	0192
	0194
	0196
	0198
	0200
	0202
	0204
	0206
	0208
	0210
	0212
	0214
	0216
	0218
	0220
	0222
	0224
	0226
	0228
	0230
	0232
	0234
	0236
	0238
	0240
	0242
	0245
	0247
	0249

		2017-09-27T08:08:18+0400
	Shrieen




