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SUMMARY 

It is estimated that more than one million birds migrate from Central Asia to Pakistan 

during winter. Most of them prefer to stay in Sindh Province because there are many 

large wetland complexes along the River Indus.  

Black Coot, Fulica atra L. is one of the Palearctic winter visitors which come to Pakistan 

from Siberia in winter from October to March every year. This migratory bird is widely 

distributed throughout the world, found mainly on freshwater lakes, gravel pits, 

reservoirs, rivers, and sometimes seen offshore. These water bodies provide suitable 

habitats, feeding and wintering opportunities to a wide variety of water-birds passing 

through Indus flyway. Hence, there seem fair chances of acquiring parasitic infection by 

the birds from their environment.  

Previously, no serious efforts have ever been made to document the helminth parasites of 

migratory birds in Pakistan, specially the game birds. Keeping in view the importance of 

migratory birds, with special reference to the Fulica atra, it was proposed to carryout 

laboratory investigations on the biodiversity of helminth parasites of this bird.  

During the present study, (2006-2010), a total of 101 Fulica atra were collected from 

different water bodies of Sindh Province including Manchhar Lake, Keenjhar Lake and 

River Indus at Jamshoro. 

The birds were examined thoroughly. Body cavity, nictitating membrane, viscera, cloacal 

aperture and gastrointestinal tract were probed for the presence of helminth parasites. In 

this investigation, 26 species of helminth parasites were collected from Fulica atra. The 

highest prevalence (90.09%) was recorded for the nematodes, followed by trematodes 

(86.13%) and cestodes (66.33%). The minimum prevalence (1.98%) is recorded for the 

acanthocephala. The variations in the prevalence of helminthic infection may be due to 

the pattern of life cycle of helminths and their mode of transmission from host to host.  
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Following helminths are reported from the black coot, Fulica atra. 

A. Trematodes: 

In all, 19 species of trematodes including 8 new species are documented from different 

organs of the host understudy.  

1. Allopyge microtesticulum n. sp. from the intestine; first report from Pakistan. 

2. Ophthalmophagus sp. from the intestine; it needs specific diagnosis; first report 

from Pakistan and new host record. 

3. Tanaisia manchhari n. sp. from the kidneys. 

4. Cotylurus sindhense n. sp. from the intestine.  

5. Echinostoma atrae n. sp. from the intestine. 

6. Paramonostomum (Paramonostomum) dadui n. sp. from the intestine. 

7. Paramonostomum (Paramonostomum) bubaki n. sp. from the intestine. 

8. Catatropis sp. from the intestine; it needs specific diagnosis.  

9. Metorchis pakistanensi n. sp. from the gallbladder; first report from Pakistan.  

10. Microphallus magnagulletum n. sp. from the intestine. 

11. Cyclocoelum mutabile Zeder, 1800 from the body cavity; first report from 

Pakistan. 

12. Cyclocoelum microcotyleum Noble, 1933 from the body cavity; first report from 

Pakistan.  

13. Tanaisia fedtschenkoi Skrjabin, 1924 from the kidneys; new host record. 

14. Tanaisia longivittellata Shtrom in Skrjabin, 1947 from the kidneys. 

15. Tanaisia atra (Nezlobinski, 1926) from the kidneys; new locality record. 

16. Dendritobilharzia pulverulenta (Braun, 1901) Skrjabin, 1924 from the lung, 

kidneys, intestine and gizzard; first report from Pakistan.  

17. Echinostoma chloropodis Dietz, 1909 from the intestine.  
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18. Echinostoma grande Bachkirova, 1946 from the intestine; new locality record.  

19. Orchipedum tracheicola Braun, 1901 from the lungs; new host and locality 

record. 

B. Cestode: 

Only one species of cestode is recorded. 

1. Diorchis balacea Johri, 1960 from the intestine.  

C. Nematodes: 

Five species of nematodes belonging to the five different genera including one new 

species are collected. 

1. Thominx thattae n. sp. from cecum; first report from Pakistan.  

2. Amidostomum fulicae (Rudolphi, 1819) Seurat, 1918 from gizzard; first report 

from Pakistan.  

3. Synhimantus (Dispharynx) nasuta (Rudolphi, 1819) Chabaud, 1975 from under 

lining of the gizzard; new host record.  

4. Tetrameres globosa (Von Linstow, 1879) from gizzard; first report from 

Pakistan.  

5. Strongyloides avium Cram, 1929 from intestine; first report from Pakistan; new 

host record.  

D. Acanthocephala: 

Only one species of acanthocephalan is recorded.   

1.  Polymorphus fulicai n. sp. from the intestine. 

The above observations show the prevalence and current status of helminthic infection in 

this bird (Fulica atra). These observations will certainly enable us to understand host-

parasite relationship. The information achieved from this study can be utilized by the 

Animal Husbandry Department, Poultry Industrialists and Veterinarians in the 



 

 

xvi

prophylaxis of helminthic infection to minimize economic losses caused by this infection 

in Fulica atra. The academic importance of this investigation can not be underestimated. 

This is the first type of research study ever undertaken on helminth parasites of Fulica 

atra in Pakistan.   

Further study on the prevalence of helminths, life cycle and histopathological changes 

seems to yield some more useful information to illustrate the concept of host-parasite 

relationship/interaction. 
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INTRODUCTION 

Birds are one of the most populous life forms and excellent indicators of health of many 

ecosystems. Aves include the birds, an extremely distinctive and successful clade, with 

an estimated 10,417 species worldwide (International Ornithological Committee, 2010). 

Approximately 778 species of birds are found in Pakistan (Roberts, 1991).  

Sindh province with magnificent Lakes and wetlands has always been regarded as 

welcoming ground for the millions of migratory birds who immigrate to Pakistan from 

Siberia and Russia during winter season. 

Birds are the only terrestrial vertebrates that share with humans the peculiarity of 

traveling in a few hours across national and international borders. As a whole, billions of 

birds travel between continents twice a year in only a few weeks (Jourdain et al., 2007). 

They may be a source of dissemination of parasites, which may cause fatal diseases in 

humans because birds harbor both microparasites as well as macroparasites and have also 

been reported to be infected with pathogens (McLaughlin, 2001, 1983; Nuttal, 1997; 

Friend, 1987). 

Migratory birds can carry a wide range of viral, bacterial, fungal and protozoan zoonotic 

agents either being themselves diseased or being seemingly healthy carriers, or the hosts 

of infected vectors (Hubálek, 2004). Given their ability to fly freely and cover long 

distances during annual migrations, migratory birds potentially play a role in the 

epidemiology of human-associated zoonoses (Abulreesh et al., 2007). 

Birds are valuable and useful to humans for many reasons. A large proportion of normal 

food of the birds consists of insects including many that are injurious to man and his 

concerns. They are also important to mankind as consumer of weed seeds, destroyer of 

harmful insects, or other agricultural pests. Predatory birds such as hawks, eagle and owl 

are essential because they keep down population of rats, mice and other rodents that 

would otherwise devour valuable crops, vegetables, flowers, medicinal plants and trees. 

Birds also pollinate many species of flowering plants as well as fruits. They are also 
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utilized as food, stuffing, game and pets. Birds also supply both eggs and meat which are 

the direct source of protein to humans. Birds, therefore, seem to be important both 

commercially as well as from the public health point of view.  

Considering the above mentioned facts, it was decided to work on the birds, and Black 

coot Fulica atra was selected as an experimental model for this study.  

It is established fact that the birds harbor both protozoans as well as helminth parasites 

(Soulsby, 1978; McLaughlin, 2001). Poultry meat and eggs are one of the most 

universally acceptable form of animal protein and also a source of income for many 

people. Heavy helminthic infection in poultry causes direct economic losses through 

mortalities and a drop in egg-laying capacity, or suspended egg production among the 

birds (Soulsby, 1978). Thus the extent of harms caused by helminthiasis in birds is quite 

obvious. Like other animals, man has also been shown to be infected with helminth 

parasites causing weakness and severe disease, which may result into death of the host if 

not treated properly. Thus the problem of helminthiasis in most parts of the world 

including Pakistan deserves special attention. The above mentioned facts as well as 

medical and veterinary importance led the scholar to make the choice of “Helminth 

parasites” as the subject of present study.  

Biodiversity, a fast emerging discipline, is primarily fed by the established fields of 

biological sciences including Taxonomy (Khuroo et al., 2007). Taxonomy plays a wider 

role in the important fields of applied biology and it also provides a workable and 

heuristic framework within which biodiversity is recognized and species characterization 

occurs (Kapoor, 1983; Khuroo et al., 2007). There are a number of approaches, such as 

morphological, ecological, genetical, biochemical and others, which have contributed a 

lot in taxonomic studies (Kapoor, 1983). The use of morphological taxonomic technique 

still dominates and is considered as a valuable tool in describing, naming and identifying 

the organism in a convenient manner (Kapoor, 1983). In the present study morphological 

approach was therefore adopted to describe and isolate closely related helminth species 

recovered from the bird Fulica atra.  
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Black coot, Fulica atra is one of the migratory birds coming to Pakistan from Siberia in 

winter from October to March every year. This bird is commonly available in Sindh 

province and considered palatable by the people of this province. Black coot is an 

omnivore, feeds on pondweeds, invertebrates, seeds, fruits and variety of small live prey 

including the eggs of other water birds (Roberts, 1991). 

The extensive wetland surveys in Sindh Province of Pakistan revealed the huge rafts of 

coots numbering so many thousands of birds in winter on Manchhar, Keenjhar, Haleji, 

Sangriaro and Hamal Lakes including smaller water bodies scattered in many parts of this 

Province. 

The Black coot, a migratory game bird, is hunted for the food which is major source of 

income and protein for the fishermen of this region.  This bird is found mainly on 

freshwater lakes, reservoirs, rivers and town park lakes and has also been found living in 

the man-made ponds in Pakistan. These habitats provide favorable environment for the 

breeding as well as the development of snails, crustaceans and insect fauna. Hence, these 

birds (F. atra) have fair chances of acquiring parasitic infection from their environment. 

Previous reports (Kulisic et al, 2004; Foronda et al, 2003; Tanveer and Chishti, 2001; 

Gupta and Singh, 1985; Kinsella, 1973; Yamaguti, 1971; Gower, 1939; Steelman, 1939; 

Noble, 1933) indicate that Black coot has been investigated extensively for parasitic 

infection throughout the world. But, no serious efforts have ever been undertaken on the 

helminth parasites of Black coot in Pakistan except a single report of Dharejo et al. 

(2006).  

On the basis of poorly known parasitic helminths of birds with special reference to Fulica 

atra, it was proposed that the laboratory investigations be carried out on the biodiversity 

of helminth parasites in Sindh Province of Pakistan.  

The information derived from this project will be an advanced step towards the 

knowledge of helminth infection in these hosts and will also be valuable to elucidate 

host-parasite relationship. Moreover, the results of the present study can also be used by 

the Veterinarians and Poultry Industrialists to control specific helminth infection in 
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Fulica atra which will not only increase the egg production but will also enhance the 

quality of meat. This information can also be used to reduce economic losses caused by 

the mortalities of the infected birds (Fulica atra). 
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REVIEW OF LITERATURE 

Helminths are the division of eukaryotic organisms which infect their hosts at individual 

or community level. These include trematodes, cestodes, nematodes and acanthocephala. 

World avian reports of the helminth parasites are broadly available in the literature as 

compared to few reports existing on birds in Pakistan.  

The trematodes from the avian hosts in Pakistan are reported by several authors. 

Bilqees and Jehan (1971) described a trematode Pseudechinostomum mirpurium in 

Callicrex cinerea from West Pakistan.  

Bhutta and Khan (1975) reported 31 species of trematodes from different birds in Punjab 

Province of Pakistan. These species include Apatemon gracilis minor (Yamaguti, 1933) 

Dubois et Rausch, 1950 in Oxyura leucocephala; Brachylecithum accipiteri in Accipiter 

badius on the basis of ovary smaller than testes, position of vitellaria, size of eggs and 

some other differentiating characters; Cercocotyla macrorchis in Ceryle rudis on the 

basis of smaller body size, larger gonad relative to the body size and extent of the 

vitellaria; Clinostomum singhi Jaiswal, 1957 in Ardeola grayii; Cotylurus cornutus 

(Rudolphi, 1808) Szidat, 1928 in Circus aeruginosus; Diplostomum (Dolichorchis) 

duboisi Anantaraman and Balasubramanian, 1953 in Milvus migrans; Echinochasmus 

accipiter in Accipiter badius on the basis of ventral sucker three times larger than oral 

sucker, arrangement of collar spines and comparatively smaller vitelline follicles; 

Echinochasmus aphibolus Kotlan, 1922 in Gallinula chloropus; Echinochasmus bagulai 

Verma, 1935 in Ardeola grayii; Echinostoma revolutum Rud, 1809 in Anas 

platyrhynchos; Episthmium bursicola (Creplin, 1837) in Bubulcus ibis; Euclinostomum 

minutus in Ardea cinerea on the basis of body size and position of the opening of its 

uteroduct into the uterine sac; Glaphyrostomum corvi  in Corvus splendens on the basis 

of presence of cuticular spines, ventral and oral suckers equal in size, ovary unlobed, 

extent of vitellaria and larger eggs; Lubens lubens (Braun, 1901) Shtrom, 1940 in 

Coturnix coturnix; Neodiplostomum (Neodiplostomum) spathoides Dubois, 1937 in 

Milvus migrans; Neodiplostomum orientalis (Vidyarthi, 1938) Bhalerao, 1942 in Milvus 
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migrans; Nephrostomum ramosum (Sons; 1895) Dietz, 1904 in Bubulcus ibis; 

Notocotylus panjnadensis in Anas crecca on the basis of longitudinal rows of ventral 

glands, number of glands in each row, size of cirrus sac and metraterm relative to the 

body and extent of uterus and vitellaria; Orchipedum traheicola Braun, 1901 in Gallinula 

chloropus; Parametorchis cerci in Circus aeruginosus on the basis of smooth body, 

ventral sucker lager than oral sucker, vitellaria occupying middle third of body and 

closely packed uterine coils; Paramonostomum kuntzi in Gallinula chloropus on the 

basis of postbifurcal genital pore, length of cirrus sac, extent of vitellaria and much 

smaller eggs; Paramonostomum querquedulum Lal, 1936 in Anas crecca; Patagifer 

bilobus Dietz, 1909 in Platalea leucorodia; Prosthogonimus crecci in Anas crecca on the 

basis of tegument unarmed, larger suckers and less extensive vitellaria; Pseudostrigea 

buteonis Yamagyti, 1933 in Accipiter badius; Psilochasmus oxyurus (Creplin, 1825) 

Lühe, 1909 in Anas platyrhynchos; Strigea glandulosa Dubois, 1937 in Spizaetus 

cirrhatus; Urotocus crecci in Anas crecca on the basis of smooth body, pharynx 

comparatively larger, ventral sucker near anterior extremity, extension of the vitellaria 

beyond the testes and submedian ovary; Uvitellina indica Siddiqui and Jairajpuri, 1962 in 

Vanellus indicus; Uvulifer cerylon Dollfus, 1950 in Ceryle rudis and Uvulifer 

denticulatus (Rudolphi, 1819) Dubois, 1937 in Alcedo atthis.  

Khan et al. (1983) reported four species of trematodes Echinostoma paralum (Erochilch, 

1802) Dietz, 1909; Echinoparyphium elesi Johnston and Angel, 1949; Echinoparyphium 

recurvatum (Linstow, 1875) Luhe, 1909 in Anas crecca and Posthormostomum galinum 

in Guttera pucherani from Peshawar, N.W.F.P. 

Farooq and Qamar (1996) described Pseudechinostomum calidrii on the basis of genital 

complex in posterior region of body, large ventral sucker, small cirrus pouch and 

vitellaria commencing from the level of ventral sucker; and Wardianum triangulare 

(Witenberg, 1923) from Calidris minutus of Karachi, Sindh with new host and locality 

record. 

Begum et al. (1997) recovered Tanaisia karachiensis from Corvus splendens of Karachi 

described it on the basis of larger size of body, somewhat compact ovary and larger eggs  
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Bilqees et al. (2003) erected a new genus Neometorchis to accommodate the N. lobatum 

recovered from liver of the Anas sp. from Kalri Lake, Sindh. Bary et al. (2008) 

synonymized the genus Neometorchis with Opisthorchis on the basis of differences in 

the course of uterus and the distribution of the vitelline follicles and N. lobatum become 

O. lobatum (Bilqees, Shabbir and Parveen, 2003) n. comb.  

A new genus Prosthogonimus was erected to accommodate P. jonesae in Passer 

domesticus on the basis of body size, shape and position of male and female gonads 

(Ghazi et al., 2006). 

A trematode Opisthorchis jonesae collected from Milvus migrans was described on the 

basis of elongate body, absence of prepharynx and long esophagus (Bilqees and Khan, 

2006). 

Dharejo et al. (2006) described a trematode Paramonostomum (P) macrovesiculum in 

Fulica atra on the basis of very small pharynx, long esophagus, voluminous external 

seminal vesicle, extent of vitellaria and egg size. 

Dharejo et al. (2007) described Echinochasmus mohiuddini in Ardeola grayii on the 

basis of body size, number of collar spines and egg size. 

Dharejo et al. (2008) described Uvitellina teesae in Liver of Butastur teesa from 

Hyderabad, Sindh. 

Dharejo et al. (2008) reported Eumegacetes oedicnemusi in Burhinus oedicnemus and 

Posthormostomum gallinum in Coturnix coturnix with new host record from Hyderabad, 

Sindh.  

A trematode Episthmium garzettae from Egretta garzetta was described on the basis of 

body size, number of collar spines and short esophagus (Unar et al., 2008). 

Dharejo et al. (2009) described Echinostoma sindhensis in Bubulcus ibis which 

resembles with Echinostoma kashmirensis Chisti and Ahmed, 1991 but differ in having 

peculiar tubular isthmus extending backward from the anterior testis and number of 

collar spines. 
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Dharejo et al. (2009) described Parallelotestis latifabadense in Egretta garzetta on the 

basis of number of collar spines, flattened cirrus and presence of seminal receptacle.   

Dharejo et al. (2010) described a trematode Echinochasmus passeri in Passer dometicus 

with new host record for the genus Echinochasmus Dietz, 1909. This species was 

proposed on the basis of body shape, number of collar spines, distribution of vitellaria 

and other differentiating characteristics.  

Dharejo et al. (2010) recorded genus Nigerina Baugh, 1958 for the first time from 

Pakistan in Little cormorant, Phalacrocorax niger. 

Trematode Echinochasmus jamshorensis collected from Ardeola grayii was described on 

the basis of smaller body size, arrangement of acetabulum, smaller vitelline follicles and 

elongated pharynx (Channa et al., 2009).  

Das and Ghazi (2010) described Lubens sindhensis in Phylloscopus tytleri on the basis of 

elliptical posterior extremity, broader irregular posterior region, large ventral sucker and 

oval to round testes and ovary. 

Das and Ghazi (2010) described Pelmatostomum mujibi in Egretta alba on the basis of 

head collar with single row of 30 spines, moderately larger Prepharynx, oval and 

elongate testes and larger eggs with distinct eye spots.  

Several species of cestodes from the avian hosts in Pakistan have been reported.  

Khan and Habibullah (1967) reported 13 species of cestodes from the birds of Punjab 

Province; Cotugnia streptopeli in Streptopelia decaocto on the basis of unique shape of 

scolex and absence of spines on the scolex, with new host record; Eugonodaeum 

pycnonoti in Pycnonotus jocosus on the basis of several differentiating characteristics; 

Pulluterina columbiae in Columba livia on the basis of body length, entire yolk gland, 

larger size and less number of testes and presence of very narrow longitudinal excretory 

duct; Cotugnia cuneata Meggitt, 1924 in Columba livia; Raillietina (Paroniella) 

reynoldsi Meggitt, 1926 in Corvus s. splendens; Raillietina (R) galeritae (Skrjabin, 1914) 

in Passer domesticus reported for the first time from Pakistan; Raillietina (R) torquata 
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(Meggitt, 1924) in Columba livia; Paricterotaenia magnicirrosa (Meggitt, 1926) in 

Acridotheres tristris; Choanotaenia infundibulum (Bloch, 1779) in Milvus migrans; 

Choanotaenia gondwana Inamdar, 1934 in Passer domesticus; Choanotaenia galbulae 

(Zeder, 1803) Cohn, 1899 in Corvus splendens; Neyraia intricata (Krabbe, 1879) in 

Upupa epops and Skorikowia clausa Linstow, 1905 in Columba livia.  

Bilqees and Jehan (1977) documented two cestodes Raillietina (R) flaccida Meggitt, 

1926 in Passer domesticus and Tubanguiella ardeola in Ardeola bacchus with emended 

diagnosis of the genus Tubanguiella Yamaguti, 1961. 

Bilqees (1980 and 1985) made a checklist of cestodes in avian hosts from Pakistan and 

reported Cotugnia Diamare, 1893; Raillietina Fuhrmann, 1920; Hymenolepis Weinland, 

1858; Skorikowia Linstow, 1905; Oligorchis Fuhrmann, 1906; Diorchis Clerc, 1903; 

Pulluterina Smithers, 1954; Pericterotaenia Fuhrmann, 1932; Choanotaenia Railliet, 

1986; Tubanguilla Yamaguti, 1961 and Neyraia Joyex and David, 1934.   

Khanum et al. (1982) erected three cestode genera from Karachi, Sindh including the 

genus Capsulana in Passer domesticus to accommodate the C. daleri characterized by 

the presence of rostellum not protrusible, armed with single crown of hooks, testes not 

numerous being lateral and posterior to the female glands, small cirrus pouch, unilateral 

genital pores, ovary bilobed, uterus broken up into egg capsules each containing 2-5 eggs 

and the absence of receptaculum seminis; genus Reticulatea in Acridotheres tristris to 

accommodate the R. johri characterized by the presence of scolex with protrusible 

rostellum, numerous testes scattered on both lateral sides of the female glands, ovary 

large with many lobes, uterus reticulate and presence of receptaculum seminis and the 

genus Laiqia in Corvus splendens zugmayeri to accommodate the L. splendens 

characterized by the presence of an elongate scolex, with four suckers, testes being 

lateral and posterior to female glands, ovary with many lobes and presence of 

receptaculum seminis.  

Khan et al. (1983) reported five species of cestodes of the genus Hymenolepis Weinland, 

1858 including H. medici (Stossich, 1890) Fuhrmann, 1906; H. moghensis Inamdar, 

1934; H. megalorchis Luhe, 1898; H. uralensis Clerc, 1902 and H. lanceolata (Bloch, 
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1782) Weinland, 1858 in Anas creca and documented two species of cestodes Raillietina 

torquata and Cotugnia cumeata in Guttera pucherani from Peshawar, N.W.F.P. in 1984. 

Bilqees and Fatima (1984) erected genus Neodiorchis in Common duck to accommodate 

the N. longicirrus characterized by the presence of unarmed suckers, rostellum with ten 

hooks in a single circle, neck absent, mature and immature proglotids wider than long, 

gravid longer than wide, unilateral submarginal genital pores, cirrus very long and 

armed, external seminal vesicle and seminal receptacle absent, vitellaria ventral to ovary 

and spherical eggs.   

Two species of cestodes Echidnotaenia francollinii in Francolinus pondicerianus with 

new host record, and Cleberia pondicerianii in Francolinus pondicerianus from Karachi, 

Sindh have been reported by Farooq and Qamar (1995). 

Farooq et al. (1995) erected a cestode genus Coturniana in Coturnix coromandelica to 

accommodate the C. elongatum charecterised by the presence of typical uterus, numerous 

testes, bilobed ovary, absence of receptaculum seminis and vitelline gland in between 

lobes of the ovary. 

Begum et al. (1998) identified a cestode Raillietina corvi in Corvus splendens from 

Karchi, Sindh on the basis of pin head-shaped rostellar hooks, absence of minute spines 

on the rostellar surface, differences in the body dimensions, number of testes, shape of 

ovary and cirrus sac.   

A new genus Neoraillietina in Psittacula krameri from Karachi was erected to 

accommodate the N. psittaculi characterized by the presence of single row of very minute 

rostellar hooks, suckers with single row of comparatively larger spines, testes 15-11 

nearly encircling the female glands and smaller cirrus sac (Ghazi and Bilqees, 2002). 

A cestode Pulluterina karachiensis in Columba livia was identified by Ghazi et al. 

(2002) on the basis of small suckers, long neck, fewer testes smaller in size and 

comparatively smaller size of eggs. 
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Bilqees et al. (2003) described a cestode Cotugnia karachiensis in Psittacula krameri 

from Karachi, Sindh on the basis of flattened scolex, poorly developed rostellum with 

single row of numerous small spines, all segments much broader than long, bilateral 

genital pore and 60-62 testes.  

Bilqees et al. (2003) erected a cestode genus Neoechinorhynchotaenia in Acridotheres 

tristris to accommodate the N. sindhensis characterized by the presence of 8-9 rostellar 

hooks, testes anterolateral to ovary, absence of external seminal vesicle, multilobed ovary 

and preovarian vitellaria.  

Akhtar (1955) first time recorded a nematode Dispharynx alata in Tochus birostris from 

Lahore, Punjab, Pakistan.  

Sarwar (1956) collected some nematodes including a Stellocaronema buckleyi from 

Lobivanellus indicus indicus. This worker also reported some new locality and host 

records of Hadjelia truncata and Dispharynx spiralis in Pica pica; Acuaria anthuris in 

Pastor roseus; Acuaria brevispicula and Diplotriaena nochti in Acridotheres 

ginginianus. Sarwar further contended that Diplotriaena tricuspis of Canavan (1931) and 

Mazhar (1933) are identical with Diplotriaena nochti and synonymised Diplotriaena 

acridotheres (Karve, 1934) and Diplotriaena nagpurensis (Karve, 1934) with D. nochti. 

Sarwar also redescribed Acuaria brevispicula Maplestone, 1932 due to some 

discrepancies in Maplestone's description and synonymised A. kungi Singh, 1948 with A. 

brevispicula. 

A nematode Physaloptera badiata was described in Accipiter badius from Sindh 

(Akram, 1972).   

Bilqees and Jehan (1977) described six species of nematodes Pseudaspidodera sindica in 

Amaurornis phoenicuras chinensis on the basis of body length, spicule size, number of 

papillae and position of vulva; Physaloptera tadorna in Tadorna tadorna on the basis of 

body size, spicule size and three pairs of sessile papillae situated more posteriorly; 

Diplotriaena streptopelia in Streptopelia senegalensis on the basis of body size, size of 
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spicule and eggs; Leipoanema sp. in Coturnix coturnix; Dispharynx sp., in Tadorna 

tadorna and Amplicaecum sp., in Phalacrocorax carbo sinensis.   

A nematode Amplicaecum garzetti collected from Egretta garzetta garzetta of Kalri 

Lake, Sindh was described on the basis of single intestinal cecum, equal and long 

spicules, absence of gubernaculum, 15 pairs of caudal papillae and vulva near anterior 

end of body (Khanum et al., 1980). 

Bilqees and Nighat (1983) identified a nematode Pseudoaspedodera galli in Gallus 

gallus from Muree Hills on the basis of smaller size of female, very long cordon loops 

which extend posteriorly up to esophageal bulb, unequal spicule, 5-6 pairs of caudal 

papillae and larger eggs. 

Three species of nematodes including Acuaria (Dispharynx) spiralis, Subulura 

galloperdicis and Heterakis gallinum in Guttera pucherani were reported from 

Peshawar, N.W.F.P. (Khan et al., 1984). 

Ahmed (1987) reported Dispharynx nasuta in Corvus splendens and Lobivanellus 

indicus for the first time from Pakistan.  

A nematode Dispharynx karachiensis in Milvus migrans was described on the basis of 

body size, smaller spicule and much convoluted cordons (Farooq and Aziz, 1992). 

A nematode Contracaecum bubkii was collected from Phalacrocorax niger of Manchhar 

Lake and identified on the basis of larger number of proximal caudal papillae (80-120 

pairs) and separate pairs of post paracloacal papillae on tail of male (Akram, 1996). 

Das and Ghazi (2009) reported Contracaecum sp., in Phalacrocorax fuscicollis from 

Thatta, Sindh. 

Only few reports on the acanthocephalans from the avian hosts in Pakistan are available. 

Khan and Bilqees (1998) identified an acanthocephalan Polymorphus nickoli in Corvus 

splendens on the basis of body size, arrangement and number of hooks and shape of 

testes. This was the first report of the genus Polymorphus from Pakistan.  
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Cetrorhynchus nickoli was documented in Coracias garrulous from Mirpurkhas, Sindh 

on the basis of body size, number of rows of hooks and number of hooks per row (Khan 

et al., 2001). 

Khan et al. (2002) described two acanthocephalans from Corvus splendens of Oderolal 

station, Sindh including Centrorhynchus gibsoni and Polymorphus sindhensis. 

Centrorhynchus gibsoni is characterized by having pointed anterior and rounded 

posterior body, number of rows of hooks, number of hooks per row, proboscis receptacle 

relatively very small and elongate eggs with slight polar prolongations; while 

Polymorphus sindhensis is characterized by having elongate body, small proboscis armed 

with 14 rows of hooks, number of hooks per row, lemnisci subequal and testes ovoid and 

contiguous. 

Acanthocephalans of the genus Mediorhynchus including M. fatimae in Butastur teesa 

and M. nickoli in Milvus migrans migrans from Karachi, Sindh were reported by Khan et 

al. (2004). Mediorhynchus fatimae is characterized by unique proboscis armature with 

10-12 rows of hooks with 7-8 hooks per row and size of eggs; whereas, Mediorhynchus 

nickoli is characterized by the presence of 10 rows of hooks with 7-8 hooks per row and 

size of eggs. This was the first report of the genus Mediorhynchus from Pakistan.  

Khan et al. (2005) examined Accipiter badius cenchroides of Karachi, Sindh and 

identified Lueheia karachiensis on the basis of the body size, short proboscis armed with 

20-24 rows of hooks with 10-14 hooks per row, four lemnisci, testes in anterior half of 

body and four cement glands. This was the first report of the genus Lueheia Travassos, 

1919 from Pakistan.  

Bilqees and Khan (2005) described two species of acanthocephalan Serrasentis monazo 

in Calrodacus sp., and Centrorhynchus faciatum (Westrumb, 1821) Travassos, 1926. 

Serrasentis monazo is characterized by having club shaped proboscis with 06 rows of 

hooks, 15-16 hooks per row, 12 rows of comb like trunk spines, 3 single posterior spines, 

distinctly narrow posterior region and muscular bursa with ring like sphincter. This was 

the first report of the genus Serrasentis from Pakistan. Centrorhynchus faciatum 

(Westrumb, 1821) Travassos, 1926 was reported for the first time from Pakistan. 
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Two species of acanthocephalan; Porrorchis heckmanni and Mediorhynchus gibsoni in 

Butastur teesa were reported from Karachi, Sindh (Bilqees et al., 2007). Both species 

were described on the basis of only male specimens. The genus Porrorchis Fukui, 1929 

was reported for the first time from Pakistan. 

Juvenile of acanthocephalan of the genus Porrorchis Fukui, 1929 from Bubulcus ibis of 

Oderolala station, Sindh was illustrated by Khan et al. (2008).   

Khan et al. (2008) described an acanthocephalan Polymophus fatimate in Corvus 

splendens on the basis of number of rows of hooks, number of hooks per row, size of 

hooks, smaller neck, testes oval and capsule shaped. 

Khan et al. (2010) identified Centrorhynchus amini in Corvus splendens on the basis of 

distribution of proboscis hooks, number of rows of hooks, number of hooks per row, 

lsemnisci longer than proboscis receptacle and eggs with concentric membranous shells. 

A key of the species is also provided.   

Acanthocephalan Polymorphus mohiuddini recovered from Strix leptogrammica of 

Karachi, Sindh was described on the basis of number of rows of hooks and number of 

hooks per row (Muti-ur-Rehman et al., 2008).  

An acanthocephalan Porrorchis jonesae was found in Acridotheres tritris from Karachi, 

Sindh and characterized on the basis of body size, arrangement of proboscis hooks, shape 

and size of testes and size of eggs (Muti-ur-Rehman et al., 2010). 

The above mentioned review clearly indicates that the host (Fulica atra) understudy has 

not been thoroughly investigated for the helminths, with exception of the report of 

Dharejo et al. (2006) who documented a trematode Paramonostomum macrovesiculum 

from the same host and same locality.  
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MATERIALS AND METHODS 

1. Collection of birds 

In the present study (2006-2010), a total of 101 Black Coot, Fulica atra were examined 

for the helminth parasites. The bird is migratory in nature and visits Pakistan from 

November to March each year. The collection was made during these months from 

Manchhar Lake, Keenjhar Lake and River Indus of Sindh Province, Pakistan (Fig-1). The 

birds were purchased, trapped or killed by shotgun. Live birds were kept in cages in the 

laboratory for a very short time.   

2. Cleaning of slides 

Fresh slides were cleaned by first placing them in 95% alcohol for 15-30 minutes in a 

coplin Jar. The slides were then removed from the jar and dried with soft lint free cloth. 

Fresh cleaned slides were used throughout the experimental work (Schmidt, 1988). 

3. Examination of alimentary canal of birds for endohelminths 

Collected birds were immediately brought to Parasitology Laboratory of Zoology 

Department for detailed studies. In certain cases, due to long distance from the collection 

point viscera were preserved without delay on the spot. Such a step was necessary for the 

reasons that the endohelminths deteriorate rapidly following the death of the birds, 

particularly those killed by shot gun, and also to preclude any stress induced loss of 

intestinal parasites. Since the investigation is focused on the helminth parasites therefore, 

attempts were made not to lose any parasite when hosts were killed. 

a)  Dissection of birds 

Birds were first anaesthetized in a jar containing chloroform. The anesthetized or shot 

dead birds were transferred in a dissecting tray. The abdominal wall from cloaca was cut 

longitudinally. Another cut was given by a scissor through the sides of the sternum along 

its attachment to the ribs. The sternum was then lifted carefully with the fingers so as not 

to injure the internal organs and blood vessels. Coracoids were disarticulated from the 
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sternum and, the furcula was also cut at the two clavicles. The sternum was then detached 

to expose the viscera, underlying organs and associated glands. The adhering mesenteries 

and tissues were strip away from the alimentary canal. The entire alimentary canal from 

esophagus to cloaca was then removed from the body cavity of each bird. The alimentary 

canal was cut carefully through the entire length with a fine pointed scissor in a 

dissecting tray containing saline solution. A thorough search for helminths was made in 

all portions of alimentary canal. The inner surface of each portion was lightly scrapped 

with fine brush to remove the helminth parasites from mucous. To prevent rupturing of 

parasites, care was taken to remove them gently from the gut wall. Collection of entire 

specimens was essential to facilitate their identification. 

b)  Examination of organs 

In addition to alimentary canal, organs like; gizzard, heart, liver, lungs, gallbladder, 

kidneys, bile duct, body cavity, mesenteries and eyes were also examined for the 

helminth parasites. These organs were gently removed and transferred to the Petri dish 

containing saline solution. Thorough examination of each organ was done under the 

microscope. Thin slices of suspected organs were pressed with adequate pressure 

between two slides for microscopic examination. 

4. Preparation of helminths for study 

The methods described by Garcia and Ash (1979) and Schmidt (1988) were followed for 

the preparation of helminth parasites for detailed study. 

a) Fixation and preservation of helminths 

Fixation, the most important step in the preparation of the material for microscopic slides 

consisted of arresting the life processes, preserving structural details of the organisms, as 

early as possible, in their natural condition. It was accomplished through the use of 

chemicals known as fixing reagents. 

Since, most trematodes, cestodes and acanthocephalans are quite muscular; hence they 

contract and curl when placed in a fixative. To prevent curling and for obtaining best 
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results, depending on size and thickness, the specimens were flattened by pressing them 

in between two plain slides and tying these slides with white cotton thread by applying 

adequate pressure which may not cause any damage to the specimens. The flattened 

specimens were then transferred to fixing agent alcohol-formalin-acetic acid (AFA) 

overnight. After fixation, the specimens were thoroughly washed with 70% alcohol so as 

to remove all traces of the fixing agent; afterward specimens were preserved in 70% 

alcohol for future studies. 

b)  Staining procedure  

The staining, one of the vital procedures for identification of trematode, cestode and 

acanthocephalan parasites was done in such a manner that the details of their internal 

structures become fully elaborated. Since most structures of these specimens are 

relatively clear in their natural state, their visibility was therefore further increased by 

staining. Following fixation and preservation, the flattened specimens were stained with 

Grenacher’s alcoholic borax-carmine for 15-30 minutes. The length of time required in 

the stains actually depended on the size of specimen and the permeability of the 

tegument. The stain showed ability to differentiate clearly the anatomy of the specimens 

and gave excellent results. After staining, the specimens were rinsed in 70% alcohol; and 

then transferred to the destaining solution (acid alcohol) momentarily. Destained 

specimens were then rinsed in 70% alcohol and followed by dehydration through 80%, 

90% and 100% alcohol, allowing about 15-30 minutes in each grade of alcohol. After 

complete dehydration, specimens were transferred to the clearing reagent (clove 

oil/xylene) and finally mounted permanently in Canada balsam. In case of nematodes, 

live specimens were killed in hot 70% ethanol and preserved in alcohol-glycerol solution 

in vials. Temporary mounts in glycerol and lacto-phenol were made for the detailed 

study. 

5.  Labeling and storing of slides 

Labels were placed on the left side of slides and vials indicating the name of parasite, 

host, location, locality and date. All labeled slides were stored in a slide box in a 

horizontal position. 
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6. Drawing and measurement 

Drawings were made with the help of Camera Lucida. Photographs of the new species 

were taken with camera Olympus DP12. Measurements of the body and other structures 

are given in millimeters (mm) whereas those of eggs in micrometer (µm). 

7. Holotype and Paratype 

Holotypes and paratypes are deposited in the Parasitology Laboratory of Zoology 

Department, University of Sindh, Jamshoro, Pakistan and will be made available to 

scientists and researchers for reference purpose. 

8. Identification of helminths 

After preservation the helminths were studied in detail under the microscope and 

identified with the help of related literature, descriptions and keys given by Yamaguti 

(1959, 1961, 1963, 1971), McDonald (1981), Gibson et al. (2001), Jones et al. (2005) and 

Bray et al. (2008).  

9.  Chemicals  

All chemicals used in the present study were of reagent grade.  

10.  Preparation of reagents and solutions 

Reagents and solutions including saline solution, alcohol-formalin-acetic acid (AFA), 

alcohol series, Grenacher’s alcoholic borax-carmine, acid alcohol, alcohol-glycerin 

solution and lacto-phenol used during the course of research studies were prepared as per 

procedure described by Garcia and Ash (1979) and Schmidt (1988). 
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STUDY AREA 

(Fig. 1) 

Pakistan located in South Asia at 30°00'N 70°00'E has 1,046 km coastline along the 

Arabian Sea in the south, and is bordered by Afghanistan and Iran in the west, the 

Republic of India in the east and the People's Republic of China in the northeast. 

Tajikistan also lies adjacent to Pakistan but is separated by the narrow Wakhan Corridor 

in northwest. Pakistan is bounded by man-made political frontiers and does not comprise 

an isolated entity either in zoogeographic or ecological terms. It is, however, something 

more than an extension of the plant and animal affinities of India due to its very 

considerable montane area, and attendant Palearctic characteristics (Roberts, 1991). 

Pakistan also exhibits a certain cohesion of physiography, as well as climate which has a 

great bearing upon the distribution and habits of its bird fauna. 

A great number of migratory birds from Central Asian States and Europe visit Pakistan 

each year to spend winter in different wetlands and deserts of Pakistan scattered from 

Himalayas to coastal mangroves and numerous other Water bodies. After winter, as 

temperature increases, they fly back to their inhabitant environments.  

Sindh, one of the four provinces of Pakistan is a subtropical region, hot in summer and 

cold in winter. Temperature normally rises above 46º C (115º F) between May and 

August, and the lowest average temperature of 2º C (36º F) occurs during December 

and January. The annual rainfall averages about 177 mm.  

Sindh province is rich in diversity of ecosystem and species living within these 

ecosystems sustain a variety of freshwater and brackish wetlands providing ideal 

habitats for a diversity of birds, fish and other aquatic species. Some of these wetlands 

have been declared as Ramsar Sites as they exit on Indus flyway and are important 

habitat for several species of resident and migratory birds.  

These wetlands include, Keenjhar, Mancchar, Haleji, Nurri Jubbo and Keti Bundar. All 

these wetlands serve as wintering grounds for waterfowls such as flamingoes, ducks 

and shorebirds.  
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River Indus is the major wetland artery of the country, which flows through the delta 

before reaching the estuaries in Arabian Sea.   

Manchhar Lake (26º24'N 67º38'E) the biggest freshwater natural lake of Pakistan is one 

of the largest in Asia; situated in district Jamshoro, west of River Indus. The lake is 

extended over in area of 250 Km² and swings with the seasons from as little as 350 Km² 

to 520 Km². Manchhar Lake substantially supports diverse economic activities like 

sustenance to the fishermen, irrigation water of various crops and aquatic plants. In 

recent times, the lake was a top-off in the Indus flyway with migratory birds, but now 

the number has drastically reduced, as the lake no longer supply the birds’ main food, 

the lake fish and vegetation. Instead the lake now hosts brackish water reeds. 

The common water birds found in Manchhar lake include Little Grebe, White Egret, 

Large Egret, Median Egret, Moorhen, Purple Moorhen, Purple Heron, Grey Heron, 

Common Teal, Marbled Teal, White Stork, Darter, Goliath Heron, Pheasant-tailed 

Jacana, Black Coot, Common Rail, Common Stilts, Lapwing and Large Cormorant 

(WWF Pakistan). 

Keenjhar Lake (24º57'N 68º03'E) is the freshwater lake located in district Thatta 

covering an area of 98.42 Km². It is a wildlife sanctuary, Ramsar site and an important 

wintering, staging and breeding place for the aquatic birds in winter. Breeding birds 

include Black Coot, Common Pochard, Cotton Teal, European Wigeon, Night Heron, 

Hydrophasianus chirurgus and Purple Swamphen besides some passerines (WWF 

Pakistan). 

Geographically, River Indus, Manchhar Lake and Keenjhar Lake were found suitable 

and easily accessible to avifauna and also habitat to a large but varied number of 

species of birds, therefore, these sites were selected for the present research study. 
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RESULTS 
During the current study on helminth parasites of Fulica atra, a total of 26 species of 

helminths have been reported. The helminths are categorized into trematode, cestode and 

nematode. Acanthocephala are also investigated in this study. 

Out of 26 species of helminths, 19 species of trematodes, only one species of cestode, 

five species of nematodes and only one species of acanthocephalan have been recorded.  

Trematodes include Cyclocoelum mutabile Zeder, 1800; Cyclocoelum microcotyleum 

Noble, 1933; Allopyge microtesticulum n. sp. ; Ophthalmophagus sp.; Tanaisia 

manchhari n. sp.; Tanaisia fedtschenkoi Skrjabin, 1924; Tanaisia longivittellata Shtrom 

in Skrjabin, 1947; Tanaisia atra (Nezlobinski, 1926); Cotylurus sindhense n. sp. ; 

Dendritobilharzia pulverulenta (Braun, 1901) Skrjabin, 1924; Echinostoma atrae n. sp.; 

Echinostoma chloropodis Dietz, 1909;  Echinostoma grande Bachkirova, 1946; 

Paramonostomum (Paramonostomum) dadui n.sp.; Paramonostomum 

(Paramonostomum) bubaki n. sp.; Catatropis sp. ; Metorchis pakistanensi n. sp.; 

Orchipedum tracheicola Braun, 1901 and Microphallus magnagulletum n. sp.  

Only one species of cestode Diorchis balacea Johri, 1960 is recorded.  

Nematodes include Amidostomum fulicae (Rudolphi, 1819) Seurat, 1918; Synhimantus 

(Dispharynx) nasuta (Rudolphi, 1819) Chabaud, 1975; Tetrameres globosa (Von 

Linstow, 1879); Thominx thattae n. sp. and Strongyloides avium Cram, 1929.  

Only one species of acanthocephala Polymorphus fulicai n. sp. is recorded. 
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TREMATODES
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DESCRIPTION OF TREMATODES  

In this study 19 species of trematodes belonging to the 12 genera are recorded. Amongst 

the recorded trematodes, eight are new species and seven genera are reported for the first 

time from Pakitan. 
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Family Cyclocoelidae Stossich, 1902 

Subfamily Cyclocoelinae Stossich, 1902 

Genus Cyclocoelum Brandes, 1992 

Cyclocoelum mutabile Zeder, 1800 

(Fig. 2) 

Location:   Body cavity 

Locality:   Manchhar Lake, Mehar and Badin 

Number of specimen:  27 from five hosts  

Material examined:    FA-T 1–27 

Description 

Body of the worm is long, with rounded extremities measured 16.24–20.34 X 3.50–3.95. 

Anterior half is cylindrical. Greatest width at pretesticular region. Cuticle papillose. 

Mouth is subterminal designated as a weak oral sucker, measured 0.24–0.25 X 0.20–0.26 

in diameter. Prepharynx very small, 0.25–0.30 in length. Pharynx large, 0.95–1.04. 

Esophagus 0.65–0.80 in length diverticulate into intestinal ceca running in lateral fields, 

uniting posteriorly forming a complete arch. Cirrus sac is cylindrical 0.60–0.90 in size. 

Seminal vesicle filling the cirrus sac. Genital pore is prepharyngeal.  

Testes lie, one behind the other, well apart from each other, in posterior quarter of the 

body. Anterior testis kidney shaped 0.90 X 0.60–0.70 in size. Posterior testis oval, 

located within the intestinal arch, often abutting against the cecum 0.95–1.08 X 0.60–

0.79 in size.  

Ovary moderately very small, round, 0.40 X 0.40–0.44 in diameter. Sperm ducts from 

the testes join in common vas deferens. Seminal receptacle and Mehlis’ gland can not be 

seen due to the extensive uterus. Vitellaria consists of small follicles, extend along the 

ceca in lateral fields of body. Vitellaria starting from the points slightly posterior to 

intestinal bifurcation up to lower level of posterior testis, not uniting posteriorly. Uterus 

fills most of intercecal space; the coils however are few and less widely looped toward 

the anterior end so that a clear area is revealed in this region. Posterior portion of the 

uterus without coils. Uterus communicates with common genital atrium anterior to the 
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pharynx. The eggs, which fill the entire uterus, are double walled, oval in shape and most 

of them contain more or less completely developed miracidia bearing distinctly eye spot. 

Eggs 73–105 X 39–57 in size. 

Remarks 

The Genus Cyclocoelum Brandes, 1892 was erected to accommodate trematodes from 

bird. Type specimen is Cyclocoelum mutabile Zeder, 1800, in Fulica chloropodis and 

various aquatic birds of the families Scolopacidae, Rallidae, Anatidae, Recurvirostridae, 

Ardeidae, Corvidae, Oidemia, Megalornis, Vanellus, Nettapur, etc from Europe, Asia 

and America.  

Previously, species of the genus Cyclocoelum Brandes, 1892 have been reported from 

birds including Ardea cinerea, Arquatella m. maritime, Capella gallinago raddei, 

Capella gallinago, Capella media, Capella stenura, Catoptrophorus semipalmatus, 

Charadrius d. dubius, Cynopolius cyanus, Dumetella carolinensis, Ereunetes mauri, 

Fulica americana, Fulica armillata, Fulica atra, Gallinago delicate, Gallinago 

gallinago, Gallinago willsoni, Gallinula chloropus, Gallinula galeata, Gallus, Glottis 

nebularia, Halcyonis coromando, Microsarcops cinereus, Motacilla phoenicurus, 

Nettapus coromandelianus, Numenius arquatus, Passer, Phoenicopterus ruber, Pica, 

Porzana, Rhyacophilus ochropus, Stereolepis sp., Straight-billed Curlew, Totanus 

calidris, Totanus eurhinus, Totanus fuscus, Totanus glareolus, Totanus glottis, Tringa 

alpine, Tringa erythropus, Tringa hypoleucos, Turdus dauma aureus, Urocissa 

flavirostris cucullata, Urocissae erythrorhynchus and Vanellus vanellus. 

Present worms have close resemblance with Cyclocoelum mutabile Zeder, 1800 in 

morphological characteristics and are identified as such. However, this genus is being 

reported for the first time from Pakistan. 
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Family Cyclocoelidae Stossich, 1902 

Subfamily Cyclocoelinae Stossich, 1902 

Genus Cyclocoelum Brandes, 1992 

Cyclocoelum microcotyleum Noble, 1933 

(Fig. 3) 

Location:   Body cavity 

Locality:   Manchhar Lake 

Number of specimen:  75 from 21 hosts 

Material examined:   FA-T 28–102 

Description 

Worms have large, lanceolate body, anterior third tapering slightly, with rounded ends, 

measured 14.37–29.37 X 4.30–7.15 in size. Greatest width at middle of the body. Cuticle 

unarmed but papillose. Mouth is slightly subterminal, situated in a cupuliform 

condensation of musculature that is bounded by a layer of circular muscles which may be 

designated as a weak oral sucker, 0.42–0.70 X 0.83–1.11 in diameter. Prepharynx 0.28–

0.41 in length followed by a well developed muscular pharynx 0.83–0.97 X 1.11 in size. 

Esophagus measured 0.83 in length. Intestinal ceca continuous in the posterior end 

forming a complete ring. Ceca are thin walled and vary greatly in diameter at different 

regions in the same worm. Ventral sucker lacking. Cirrus sac cylindrical, terminating 

slightly behind the anterior arc of intestinal bifurcation, 0.90 X 0.42 in size. Seminal 

vesicle filling about half of the cirrus sac. Genital pore at right lateral side of the pharynx. 

Testes lie, one anterior to the other, in posterior quarter of the body, and to right of 

midventral line. They are oval to round, widely separated from each other at a distance of 

2.36 by uterine loops. Anterior testis measured 0.34–2.08 X 0.70-2.50 and posterior testis 

0.35–2.08 X 0.55–2.08 in size, located within the intestinal arc, often abutting against the 

cecum.  

Ovary almost round, much smaller than testes, 0.50–0.70 X 0.41–0.65 in diameter lying 

on left lateral surface. Sperm ducts from the testes join in common vas deferens in 

midventral region of the body anterior to anterior testis. It passes forward on the dorsal 
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side of body and below the anterior arch of digestive tract to open into the cirrus sac. 

Within the sac it expands to form a coiled seminal vesicle and the cirrus. Seminal 

receptacle 0.41 X 0.37–0.70 in size. Mehlis’ gland 0.47 X 0.30 in diameter. From 

Mehlis’ gland arises a conspicuous yolk duct which after proceeding posteriorly for a 

short distance, divides into two main branches, the right branch passing above the 

posterior testis but in some specimens passes between  posterior testis and cecal arch; the 

left one passes to left postero-lateral side of the body. Both branches continue anteriorly 

between ceca and lateral margins of body.  Vitellaria consists of large numbers of small 

follicles, extend around the ceca both dorsally and ventrally and project in numerous 

places for short distances into the uterine space in a manner resembling branches of 

grapes. Vitellaria starting from the points slightly posterior to intestinal bifurcation up to 

lower level of posterior testis, not uniting posteriorly. Excretory bladder between 

posterior intestinal arc and body wall. Uterus fills most of intercecal space; the coils 

however are few and less widely looped towards the anterior end so that a clear area is 

revealed in this region. Uterus communicates with common genital atrium anterior to the 

pharynx. The eggs filling entire uterine coils are double walled, oval in shape and most 

of them contain more or less completely developed miracidia bearing distinctly eye spot. 

Eggs measured 88–105 X 44-61 in size. 

Remarks 

Present worms have close resemblance with Cyclocoelum microcotyleum Noble, 1933, 

recovered from the host Fulica Americana, in all essential features. Therefore, the 

species understudy is identified as such.  
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Family Cyclocoelidae Stossich, 1902 

Subfamily Hyptiasminae Dollfus, 1948 

Genus Allopyge Johnston, 1913  

Allopyge microtesticulum n. sp. 

 (Fig. 4) 

Location:   Esophagus 

Locality:   Manchhar Lake 

Number of specimen:  Four from a single host 

Material examined:   FA-T 103–106 

Description 

Body of the worm is flat, small, slightly tapering at both ends, with almost same width 

throughout the body, measured 4.70–5.23 X 0.90–1.13. Oral sucker terminal, muscular, 

0.15–0.17 X 0.21–0.36 in size. Prepharynx very short, 0.03–0.1 in size. Pharynx well 

developed, muscular, situated between anterior extremity and cecal bifurcation, measured 

0.20–0.21 X 0.23–0.27 in size. Esophagus long, 0.16–0.23 in length. Ventral sucker 

absent. Ceca long, simple, uniting near posterior extremity, forming a cyclocoel at the 

distance of 0.27–0.36 from posterior extremity. 

Testes smooth, spherical to subspherical, diagonal, intercecal, in posterior quarter of the 

body. Anterior testis measured 0.06–0.13 X 0.06-0.11 and posterior testis 0.05–0.11 X 

0.06-0.08 in size, lying close to the posterior cecal arch. Distance between posterior testis 

and posterior extremity of the body is 0.40–0.56. Seminal receptacle measured 0.07–

0.15. Cirrus sac 0.22 X 0.14 in size. Genital pore median, postpharyngeal. 

Ovary smooth, subspherical, intertesticular, forming a straight line with testes. Ovary 

measured 0.18 X 0.14–0.17 in diameter.  Vitelline follicles distributed along the ceca 

ventrally, from the level of anterior margins of pharynx to posterior extremity of body. 

Uterus extensive, intercecal with several transverse loops overlapping ceca at different 

location of the body, filling most of the intercecal space. Uterine loops filled with eggs. 

Eggs measured 18–20 X 3–5 in size. Excretory pore terminal measured 9–11 X 6–14 in 

size.   
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Remarks  

The genus Allopyge was proposed by Johnston (1913) to accommodate the trematodes of 

birds. Type species is Allopyge adolphi (Stossich, 1902) Johnston, 1913 syn., 

Cyclocoelum adolphi Stossich, 1902 from breast cavity of the Grus grus in Europe; also 

from the Grey Heron, Ardea cinerea in Siberia. Other species include A. antigones 

Johnston, 1913 from Sarus Crane, Grus antigone; Australia; A. ominosus (Kossack, 

1911) syn. Hyptiasmus ominosus Kossack, 1911 the Grey Crane, Grus grus; Germany. 

Also from A. cinerea; Europe; A. skrjabini Shakhtakhtinskiai, 1951 from G. grus, 

Azerbaidzhan; A. undulates Canavan, 1934 from the Manchurian Crane, Grus japonensis 

(Müller) from Philadelphia Zoological Garden and A. americanensis Doren and Blend, 

2005 in Black-Necked Stilt Himantopus mexicanus from Texas Gulf coast.  

The comparison of present species with its congeners is given in Table-2.  

The present species have close resemblance with Allopyge americanensis Doren and 

Blend, 2005 in Black-Necked Stilt Himantopus mexicanus from the Texas Gulf Coast. 

Present species differs from Allopyge americanensis in having papillose cuticle, smaller 

body size with almost equal width throughout except extremities, ovary larger than 

testes, uterine loops mostly intercecal but overlap ceca laterally at different locations and 

smaller size of eggs. On the basis of aforementioned diagnostic differences, a new 

species Allopyge microtesticulum is proposed. The name of new species refers to the 

smaller testes. This genus is being reported for the first time from Pakistan. Black Coot, 

Fulica atra is the new host record for the genus Allopyge Johnston, 1913. 
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Family Cyclocoelidae Stossich, 1902 

Subfamily Ophthalmophaginae Harrah, 1922 

Genus Ophthalmophagus Stossich, 1902 

Ophthalmophagus sp. 

(Fig. 5) 

Location:   Intestine 

Locality:   Manchhar Lake 

Number of specimen:  One  

Material examined:   FA-T 107 

Description 

Body of the worm is long, cylindrical, measured 6.25 X 0.93 in size. Greatest width at 

testicular zone. Oral sucker is transversely oval, measured 0.18 X 0.24 in size. 

Prepharynx measured 0.07 leading into pharynx 0.18 X 0.24 in size. Esophagus short 

0.28, bifurcate into intestinal ceca. Ceca simple, without diverticles, united posteriorly at 

distance of 0.31 from posterior extremity. A very small postbifurcal ventral sucker 

measured 0.05 X 0.06 is surrounded by the uterine loops.  

Testes tandem, well apart from each other, situated in posterior third of body. Anterior 

testis measured 0.18 X 0.19 and posterior testis 0.21 X 0.20 in size. Cirrus pouch tubular, 

overlapping ventral sucker posteriorly. Genital pore prepharyngeal. 

Ovary inside posterior cecal arch, 0.23 X 0.22 in diameter. Uterine loops confined to 

intercecal arch but at some places loops overlap ceca and extend outside cecal arch. 

Vitellaria starting from intestinal bifurcation extend posteriorly overlapping ceca up to 

anterior testis. Eggs not visible. Excretory pore transversely oval, 0.09 X 0.15. 

Remarks 

The family Cyclocoelidae, originally erected as subfamily by Stossich, 1902, is the 

largest and most problematic family in the superfamily Cyclocoeloidea. Family 

Cyclocoelidae Stossich, 1902 contains six subfamilies in the superfamily 

Cyclocoeloidea, Cyclocoelinae Stossich, 1902, Haematotrephinae Dollfus, 1948, 
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Szidatitreminae Dronen, 2007, Ophthalmophaginae Harrah, 1922, Hyptiasminae Dollfus, 

1948 and Skrjabinocoelinae Dronen, 2007. 

Subfamily Ophthalmophaginae Harrah, 1922 (syn. Bothrigasterinae Dollfus, 1948) 

contains three genera, Ophthalmophagus Stossich, 1902 (syn. Geowitenbergia Dollfus, 

1948), Promptenovum Witenberg, 1923 and Spaniometra Kossack, 1911 (syn. 

Bothriogaster Fuhrmann, 1904; Contracoelum Witenberg, 1926; Bothrigaster Dollfus, 

1948). 

Bothriogaster Fuhrmann, 1904 differs from genus Ophthalmophagus mainly in the 

presence of ventral sucker. Fuhrmann, 1904 considered Bothriogaster different from the 

Cyclocoelinae and placed it in the family Fasciolidae. Later on Kossack, 1911 found that 

the poorly developed ventral sucker occurs in some adults of the subfamily 

Cyclocoelinae, and transferred Bothriogaster to the Cyclocoelinae and placed it in 

synonym with Spaniometra Kossack, 1911. Witenberg, 1923 considered Bothrigaster 

and Spaniometra as valid genera and established a new tribe Bothriogastrea for them. 

Dollfus, 1948 agreed with Witenberg, 1923 and erected a new subfamily 

Bothriogasterinae, renaming the family Bothrigasteridae, and the genus Bothriogaster as 

Bothrigaster. Yamaguti, 1958a, 1971 considered both Bothrigaster and Spaniometra 

valid names but Bashkirova, 1950 and Feizullaev, 1980 synonymized Bothrigaster with 

Spaniomaetra and Ophthalmophagus. Gibson et al. (2002) suggested Bothrigaster as 

synonym of Spaniomaetra. 

The present specimen resembles with genus Bothrigaster Dollfus, 1948 (syn., of 

Spaniometra Kossack, 1911) in body shape, well developed oral sucker, presence of 

ventral sucker and distribution of vitellaria which is not united posteriorly. Present 

specimen also differs from the genus Spaniometra in having prepharyngeal genital pore 

while it is postpharyngeal in Spaniometra.  

Present specimen resembles with genus Ophthalmophagus Stossich, 1902 in presence of 

prepharyngeal genital pore (which is the main diagnostic character of the genus). While it 

differs in the presence of ventral sucker and distribution of the vitellaria which is not 

united posteriorly. 
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The present specimen is included in the genus Ophthalmophagus due to the presence of 

prepharyngeal genital pore. However, the differences of ventral sucker and vitellaria 

have doubted its validity in the genus Ophthalmophagus. Therefore, the present 

specimen can not be identified upto the species level till further modification in the 

classification of the subfamily Ophthalmophaginae Harrah, 1922 is made and some more 

specimens are studied. 
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Family Eucotylidae Skrjabin, 1924 

Subfamily Eucotylinae Teixeira de Freitas, 1951 

Genus Tanaisia Skrjabin, 1924 

Tanaisia manchhari n. sp. 

(Fig. 6) 

Location: Kidney 

Locality: Manchhar Lake 

Number of specimen: 19 from two hosts 

Material examined:   FA-T 108–126 

Description 

Body of the worm is small, elongate, tapered anteriorly, broadly rounded posteriorly, 

measured 1.92–2.23 X 0.25–0.32. Tegument with small scales. Maximum width in 

posterior part of the body at the level of cyclocoel. Oral sucker transversely oval 0.09–

0.11 X 0.10–0.12 in size. Prepharynx lacking. Pharynx musculature with bulbous 

enlargement 0.04–0.05 X 0.04 in size. Esophagus very short. Ventral sucker absent. 

Intestinal ceca twisted or zigzag shaped fuse together to form complete arch at the 

distance of 0.12–0.15 from posterior extremity.   

Testes tandem, median, prequatorial, contiguous, strongly lobed; lobes finger shaped. 

Anterior testis measured 0.14–0.16 X 0.10–0.15 and posterior testis 0.15–0.17 X 0.11–

0.15 in size. Seminal vesicle at right angle to ovary, appearing between lobes of ovary 

0.05–0.1 X 0.03-0.05 in size. Genital pore not visible due to extensive uterus. 

Ovary median, pretesticular, strongly lobed 0.17–0.21 X 0.12–0.14 in size.  Distance 

between ovary and anterior extremity is 0.44–0.47. Vitelline follicles forming two 

narrow bands extending from hind margin of ovary, terminating obliquely posteriorly at 

level of slightly anterior to union of intestinal crura. Left and right bands of vitellaria 

slightly vary in size. Vitelline duct leading from anterior part of vitelline gland to small, 

medial, postovarian vitelline reservoir. Shell glands present. Uterus occupying almost 

whole body of the worm containing smooth, symmetrically oval, elongated, dark brown 

operculated eggs 26–33 X 10–14 in size. 
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Remarks 

The genus Tanaisia Skrjabin, 1924 was proposed to accommodate trematodes collected 

from the kidney tubules of the birds. Type species is Tanaisia fedischenkoi Skrjabi, 1924 

syn. T. elliptica Nezlob., 1926. Also in various other birds such as Himantopus, Rallus, 

Corvus, Chettusia, Charadrius, Chroicocephallus, Hydrocheliodon, Planurus, 

Phalaropus, Podeceps, Phalacrocorax, Ardea, etc; Europe. Other species include T. 

angusta France, 1965 in Pardirallus m. maculatus; Brazil; T. atra (Nezlobinsky, 1926) 

Byrd & Denton, 1950 in Fulica americana americana; U.S.A.; T. bragai (Santos, 1934) 

Byrd & Denton, 1950 in Quiscalus quiscula aeneus, Limnothlypis swainsoni and Seiurus 

aurocapillus; U.S.A.; T. dubia Freitas, 1951 in Tringa melanoleuca; Brazil; T. elliptica 

Nezlobinski, 1926 in Hydrochelidon nigra; Macedoine, Yugoslavia. Also in Pica pica; T. 

fedtschenkoi Skrjabin, 1924 in Kidneys of Scolopacidae (Totanus, Capella, Numenius, 

Tringa) and Laridae (Chlidonias, Gelochelidon, Larus, Sterna); T. fedtschenkoi 

meridionalis Odening, 1964 in Kidneys of Nettapus c. coromandelianus; India; T. 

inopina Freitas, 1951 in Passer domesticus, Coturnix coturnix; Reo de Janeiro; T. 

integerriorcha Saidov, 1954 in Sterna hirundo, Chlidonias nigra, C. hybrida; Dagestan. 

Also in Charadrius hiaticula; Primorskii krai; T. karachiensis Begum et al., 1997 in 

Corvus splendens; Pakistan; T. longivittellata Shtrom in Skrjabin, 1947 in Porzana 

baillonia, P. porzana, Fulica atra, Sterna hirundo; Russia including Siberia, Slovakia 

and Poland; T. macrorchis Yamaguti et Asada, 1942 in Capella g. gallinago; Manchuria; 

T. pelidnae Cheatum, 1938 in Pelidna alpina sakhalina; Michigan; T. valida Freitas, 

1951 in Charadrius wilsonia; Northern Columbia; T. serrata Szidat, 1961 in Fulica 

leucoptera; Buenos Aires and T. zarudnyi (Skrjabin, 1924) Byrd & Denton, 1950 in 

Compsothlypis americana americana, Pipilo erythrophthalmus, P. erythrophthalmus 

canister, Hylocichla guttata, Zonotrichia albicollis and Cyanocitta cristata florincola; 

U.S.A.  

Present species (1.92–2.23 X 0.25–0.32) is larger in size than T. atra (0.92–1.25 X 0.15–

0.27) and T. dubia (1.54 X 0.39). 
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While it is smaller in size than T. zarudnyi (2.46 X 0.52), T. serrata (2.5 X 0.45), T. 

macrorchis (2.8–3.35 X 0.55–0.65), T. pelidnae (3.08 X 0.44), T. karachiensis (3.2–3.7 

X 0.7–0.9), T. valida (3.33–3.81 X 0.7–0.78), T. longivittellata (3.68 X 0.46), T. 

integerriorcha (3.69 X 0.8), T. fedischenkoi (3.9 X 0.8) and T. angusta (3.93 X 0.67).  

Present species also differs from T. fedtschenkoi meridionalis (1.10–2.68 X 0.47–0.7), T. 

bragai (1.62–2.55 X 0.32–0.53), T. inopina (1.9 X 0.45) and T. elliptica (2.0 X 0.75) 

perticularly in width. 

The eggs of present species (26–35 X 10–14) are larger in size than T. elliptica (25 X 

15), T. longivittellata (27–30 X 13.2–13.4), T. atra (22–34 X 15–19), T. fedtschenkoi 

meridionalis (30–33 X 12–16), T. bragai (30–34 X 16–22), T. fedischenkoi (30–34.5 X 

14–15), T. valida (31–34 X 11–13), T. integerriorcha (33–34 X 14–15), T. pelidnae (33–

34 X 20) and T. angusta (33 X 13–15).  

While these are smaller in size than T. zarudnyi (32–50 X 25–32), T. macrorchis (33–39 

X 13–15), T. inopina (35–37 X 17), T. dubia (35–42 X 13–15) and T. karachiensis (38–

39 X 25–27).  

The specimens under study differ from T. pelidnae in shape and strongly lobed ovary, 

where as in T. pelidnae it is elongate and slightly lobed. Oral sucker in present worm is 

transversely oval, whereas, in T. pelidnae it is longer than broad. In T. pelidnae vitellaria 

terminate obliquely anteriorly and posteriorly, while in present form it terminates 

obliquely on one side only. 

Present worms resemble with T. fedtschenkoi in finger shaped lobes of testes, but differ 

in position of testes that is tandem in present worm, whereas the position of testes is 

oblique in T. fedtschenkoi. 

Present worm also resembles with T. atra in shape of ceca and ovary, position of ovary, 

seminal receptacle and vitellaria. However, T. atra differs from present worms in shape 

and position of the testes. 

In addition present species also differs from T. inopina collected from Japanese quail 
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Coturnix japonica in shape and position of testes and ovary. 

Previously Begum et al. (1997) reported Tanaisia karachiensis from Corvus splendens in 

Karachi which differs from present species in body shape, position, size and shape of 

testes, shape of ovary, site of union and shape of ceca and distribution of vitellaria. 

The comparison of present species with closely allied species is given in Table-3.  

Above cited differences in the diagnostic features indicate that the present trematode is a 

new species for which the name Tanaisia manchhari is proposed. Species name refers to 

the Manchhar Lake from where the hosts were collected. 
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Family Eucotylidae Skrjabin, 1924 

Subfamily Eucotylinae Teixeira de Freitas, 1951 

Genus Tanaisia Skrjabin, 1924 

Tanaisia fedtschenkoi Skrjabin, 1924 

(Fig. 7) 

Location: Kidney 

Locality: Manchhar Lake 

Number of specimen: Three from a single host 

Material examined:   FA-T 127–129 

Description 

Body of the worm is small, elongate, with rounded extremities, dorsoventrally flattened; 

nearly with constant width throughout the body measured 2.27–2.91 X 0.31–0.40 in size. 

Oral sucker round, muscular measured 0.14–0.15 X 0.15–0.17 in size. Prepharynx 

absent. Pharynx muscular, slightly overlapped by oral sucker 0.04–0.05 X 0.06–0.07 in 

size. Esophagus small 0.02–0.06 in size. Ceca smooth, running posteriorly parallel to the 

lateral margins of the body, fuse together to form complete arch at the distance of 0.12–

0.16 from posterior extremity. Ventral sucker lacking.  

Testes postovarian, diagonal, deeply lobed, irregular in outline. Anterior testis pre-

equatorial, very close to the ovary, measured 0.22–0.29 X 0.09–0.16 in size. Posterior 

testis equatorial, measured 0.25–0.28 X 0.11–0.14 in size. Vitellaria lateral and dorsal to 

the ceca, consisting of numerous small follicles, commencing from the level of caudal 

margins of the ovary, terminating at a short distance in front of cyclocoel. Transverse 

yolk duct arise from the cephalic ends of vitelline glands and pass medially to fuse 

together forming small yolk reservoir.  

Ovary median, pretesticular, irregular in outline located in anterior part of second quarter 

of body, with a broad, bilobed anterior portion and an elongated irregular posterior 

portion, measured 0.23–0.33 X 0.18. Distance between ovary and anterior extremity is 

0.75–0.82. Distance between ovary and anterior testis is 0.08–0.09. A small pear shaped 

seminal vesicle is located at right angle to the ovary between anterior lobes of ovary, 
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0.07–0.10 X 0.05 in size. Uterus filled with eggs. Eggs double walled, yellowish to 

yellowish brown in color filling entire body from the level of cecal bifurcation, scattered 

intercecally reaching up to the posterior extremity extracecally. Eggs measured 15–27 X 

11–15. 

Remarks 

The present specimens have close resemblance with Tanaisia fedtschenkoi Skrjabin, 

1924 in all morphological characters. These worms are therefore identified as such i.e. T. 

fedtschenkoi Skrjabin, 1924. Previously, this species is reported from Totanus, 

Numenius, Tringa, Chlidonias, Gelochelidon, Larus, Sterna, Himantopus, Rallus, 

Corvus, Chettusia, Charadrius, Chroicocephallus, Hydrocheliodon, Planurus, 

Phalaropus, Podeceps, Phalacrocorax and Ardea hosts. Fulica atra is the new host 

record for T. fedtschenkoi Skrjabin, 1924. 
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Family Eucotylidae Skrjabin, 1924 

Subfamily Eucotylinae Teixeira de Freitas, 1951 

Genus Tanaisia Skrjabin, 1924 

Tanaisia longivittellata Shtrom in Skrjabin, 1947 

(Fig. 8) 

Location: Kidney 

Locality: Manchhar Lake 

Number of specimen: 15 from a single host 

Material examined:   FA-T 130–144 

Description 

Body of the worm is long, cylindrical, tapering anteriorly and broadly rounded 

posteriorly, measured 3.11–3.74 X 0.50–0.54 in size. Cuticle spines present, scattered 

throughout body, densely arranged anteriorly. Oral sucker muscular 0.12 X 0.16–0.19 in 

size. Prepharynx absent. Pharynx also muscular, measured 0.04–0.05 X 0.06–0.08 in 

diameter. Esophagus very short with conspicuous dilation immediately behind the 

pharynx. Ceca relatively cylindrical, passing posteriorly in lateral margins of body, fuse 

together to form complete arch at the distance of 0.17–0.20 from posterior extremity. 

Ventral sucker is not observed.  

Testes pre-equatorial, present in second quarter of the body, triangular in shape, diagonal 

in position, irregular in outline, very close, sharing edges with each other. Right testis 

measured 0.16–0.18 X 0.08–0.13 and left testis 0.36–0.37 X 0.26–0.35 in size. Vitelline 

glands lateral in position, dorsal to ceca, commencing from upper level of anterior testis, 

terminating up to the cecal arch, having same length in both lateral fields. Transverse 

vitelline ducts emerge from anterior ends of vitelline glands and fuse together medially to 

form small yolk reservoir.  

Ovary pretesticular with four lobes. Anterior lobes overlapped by the eggs densely 

distributed in uterus. Two posterior lobes are subdivided into smaller lobes. It measured 

0.15–0.28 X 0.30 in size. Distance between ovary and anterior extremity is 0.62–0.80. 

Seminal receptacle present immediately behind the ovary in left side of body, 0.08–0.11 
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X 0.18 in size. Uterus filling almost total length of body starting from the level of 

pharynx up to the posterior extremity of the body. Eggs thick double walled and dark 

brown in color 22–31 X 7–14 in size.  

Remarks 

The present specimens closely resemble with Tanaisia longivittellata Shtrom in Skrjabin, 

1947 in shape and position of testes and ovary, extension of vitellaria and other 

morphological characteristics. On the basis of aforementioned diagnostic characteristics, 

the present trematode is identified as T. longivittellata Shtrom in Skrjabin, 1947. 
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Family Eucotylidae Skrjabin, 1924 

Subfamily Eucotylinae Teixeira de Freitas, 1951 

Genus Tanaisia Skrjabin, 1924 

Tanaisia atra (Nezlobinski, 1926) 

(Fig. 9) 

Location: Kidney 

Locality: Manchhar Lake 

Number of specimen: 14 from two hosts 

Material examined:   FA-T 145–158 

Description 

Body of the worm is elongate, cylindrical, muscular, tapered anteriorly and broadly 

rounded posteriorly, 4.21–4.80 X 0.60–0.73 in size. Tegument with small scales. 

Maximum width at post testicular region. Oral sucker terminal, wider than long, 0.15–

0.17 X 0.23–0.24. Prepharynx lacking. Pharynx overlapped by oral sucker, 0.09 X 0.11 

in size. Esophagus very short. Ventral sucker absent. Intestinal ceca smooth, running in 

lateral fields of the body, partially overlapped by uterine eggs and vitellaria; fuse together 

to form complete arch at the distance of 0.36–0.43 from posterior extremity.   

Testes tandem, median, postovarian, contiguous, slightly lobed, situated in second 

quarter of the body. Anterior testis measured 0.44–0.62 X 0.49–0.50 and posterior testis 

0.40–0.43 X 0.46–0.58 in size. Cirrus sac and genital pore not visible due to extensive 

uterus. Seminal vesicle at right angle to ovary, measured 0.18–0.28 X 0.10–0.14 in size.  

Ovary median, pretesticular, slightly lobed, lying in anterior part of second quarter of the 

body, with a broad basal portion and a single anteriorly diverted lobe, measured 0.40–

0.51 X 0.36–0.60 in size.  Distance between ovary and anterior extremity is 0.65–1.06. 

Vitelline follicles forming two narrow bands extending from upper level of anterior 

testes, terminating obliquely at a short distance before the union of intestinal ceca. Yolk 

duct leading from cephalic ends of the vitelline glands fuse to form the vitelline 

reservoir. Seminal receptacle present immediately behind the ovary. Uterus without coils, 

occupying almost whole body of the worm containing elongated, operculated eggs. Eggs 
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measured 26–29 X 9–14. 

Remarks  

Present specimens have close resemblance with Tanaisia atra (Nezlobinski, 1926) 

collected from the urinary tract of American coot, Fulica americana americana and is 

identified as such. However, Tanaisia atra (Nezlobinski, 1926) is being reported for the 

first time from Pakistan.  
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Family Strigeidae Railliet, 1919 

Subfamily Strigeinae Railliet, 1919 

Tribe Cotylurini Dubois, 1936 

Genus Cotylurus Szidat, 1928 

Syn. Cotylurostrigea Sudarikov, 1961  

Cotylurus sindhense n. sp. 

 (Fig. 10) 

Location:   Intestine 

Locality:   Manchhar Lake 

Number of specimen:  Two from a single host 

Material examined:   FA-T 159–160 

Description 

Body of the worm is small, muscular, bipartite 0.90–1.30 X 0.37–0.41 in size, divided 

into shorter forebody and longer hindbody. Forebody almost spherical 0.30–0.40 X 0.37–

0.41 in size, containing tribocytic organ and pseudosuckers. Hindbody roughly 

cylindrical, larger than forebody measured 0.60–0.90 X 0.28–0.31 in size. Tegument 

smooth, without ornamental structures. Oral sucker subterminal, spherical, 0.04–0.07 X 

0.07–0.07 in diameter. Prepharynx not seen. Pharynx round, 0.06–0.07 X 0.06–0.07 in 

diameter. Esophagus not visible. Intestinal ceca extend to a short distance in front of 

posterior end of hindbody. Ventral sucker spherical located in forebody, slightly 

overlapping top of tribocytic organ, 0.07–0.08 X 0.06–0.09 in size. Distance between 

ventral sucker and anterior extremity is 0.12–1.13. Tribocytic organ well developed with 

bilobed posterior portion 0.19–0.20 X 0.10–0.13 in size.  

Testes intercecal, overlapped, present in posterior half of hindbody with slightly indented 

surface. Anterior testis measured 0.10–0.11 X 0.11–0.13 and posterior testis 0.09–0.11 X 

0.09–0.12 in size. Cirrus pouch absent. Genital cone not seen. Genital atrium well 

developed, provided with dorsoterminal opening. A protrusible genital bulb is present.  

Ovary pear shaped, median, pretesticular, intercecal, smaller than testes 0.05–0.08 X 0.07 

in size. Vitellaria follicular, extending from anterior end of hindbody to a little in front of 
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posterior end, occupying most of hindbody, not uniting posteriorly. Eggs large double 

walled, operculated measured 55–100 X 32–65 in size. 

Remarks 

The genus Cotylurus Szidat, 1928 was proposed to accommodate trematodes from birds. 

Type species is Cotylurus cormutus (Rud., 1808), Szidat, 1928 in Charadrius pulvialis, 

Gallinago gallinago, Numenius arquatus, Oedicnemus crepitans, Scolopax rusticola, 

Calidris, Mergus, Netta, Aythya, Melanitta, Vanellus, Philomachus, Tringa, Limosa, 

Anas, Nyroca, Cygnus, Circus, Somateria, Hypotriorchis, Oxyura, Sturnus, Anser, Alca, 

Ardea, Micropalma, Lymnodromus; Europe, Asia, Africa, N. & S. America, Bulgaria. 

Other species of the genus include C. aquatis (Guberlet, 1922) Szidat, 1928 in Colymbus 

immer and Larus delawarensis; U.S.A., Canada; C. ban Yamaguti, 1939 in Gallinula 

chloropus indicus; Japan; C. brevis Dubois et Rausch, 1950 in Charadrius apricarius, 

Gallinago gallinago, Numenius arquata, Scolopax rusticola, Nyroca, Aix; N. America, 

also in Somateria mollissima, Switzerland; C. communis (Hughes, 1928) La Rue, 1932 in 

Larus argentatus, Percopsis omiscomaycus; N. America, also in Larus sp.; C. 

cumulitestis Dubois, 1962 in Spheniscus humboldti; Ameterdam; C. erraticus (Rud., 

1809) Szidat, 1928 in Columbus sp., Mergus. Somateria, Nyroca, Uria, Tadorna, 

Vanellus, Scolopax, Capella, Spheniscus, Larus, Phalacrocorax, Gavia, Sterna; Europe, 

Siberia, N. America; C. flabelliformis (Faust, 1917) Van Haitsma, 1931 in Anas sp., 

Bucephala, Nyroca, Spatula, Mareca, Querquedula, Nettion, Glacionetta, Marila, 

Dafila; N. America, Volga delta; C. gallinulae (Lutz, 1928) Dubois, 1937 in Gallitos de 

agua; Brazial. Also in Gallinula chloropus galeata; Venezuela; C. herbraicus Dubois, 

1934, Fulica atra; Syria, Tadzhikistan, Astrakhan, Italy. Also in Fulica atra, Anas 

platyrhyncha, Nyroca ferina; Europe, W. Siberia; Branta canadensis; E. Washington-

Hansen et al; Gallinula chloropus, Astrakhan-Ginetsinskaia; G. chloropus, Richelieu-

Dubois; C. intermedicus Gupta and Gupta, 1962 in Hydrophasianus chirurgus; India; C. 

japonicus Ishii, 1932 in Anas platyrhyncha, A. p. domestica, Gallus domesticus; Japan. 

Also in Anas boschas dom., Madras-Lalitha and Alwar; C. lintoni (Perez Vigueras, 1944) 

Dubois and Vigeuras, 1949 in Gallinula chloropus; Cuba; C. lutzi  Basch, 1959 in 

Domestic ducks, Pigeons and chicks; California; C. medius Dubois and Rausch, 1950 in 
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Sterna hirundo; Ohio; C. orientalis Vidyarthi, 1937 in Anas creca; India; C. pileatus 

(Rud., 1802) Duboid, 1937 in Larus sp., Chlidonias nigra, Sterna, Alca, Uria, Osmerus, 

Phalacrocorax; Europe, Asia; C. platycephalus (Crepl., 1825) Szidat, 1928 in Larus sp., 

Rissa tridactyla, Stercorarius sp., Thalasseus bengalensis, Sterna media, Alca torda, 

Uria grille, Colymbus rufogularis, Colymbus stellatus, Anas sp., Pelecanus onocrotalus, 

Podeceps cristatus, Phalacrocorax carbo, Haliaetus albicilla; Europe, W. Siberia. Also 

in cloaca of Larus schistosagus; Amur-Krivonogova; C. strictus Endrigket, 1940 in 

Cygnus olor, Nordenburger; C. strigeoides Dubois, 1958 in Anas acuta tzitzihoa; 

California; C. syrius Dubois, 1934 in Mareca penelopes; Syria; Also in Cygnus olor; 

Zoo, Holand; C. vitellosus Lumsden and Zischke, 1963 in Gallinula chloropus 

cachinnans, Florida; Louisiana and C. cormutus Bhutta and Khan, 1975 in Circus 

aeruginosus; Pakistan.  

Present species (0.90–1.30 X 0.37–0.41) is smaller in size than all known species of the 

genus Cotylurus Szidat, 1928 except C. flabelliformis (0.56–0.85).  

Eggs of present species are smaller in size than all species of genus known so far. 

The comparison of present species with its congeners is given in Table-4.  

Present species has close resemblance with type species Cotylurus cormutus (Rud., 

1808), Szidat, 1928 but differs in having smaller size of body, overlapped testes in lower 

part of hindbody, pear-shaped median ovary and extensive vitellaria covering much of 

lateral sides of hindbody. On the basis of aforementioned diagnostic differences, a new 

species Cotylurus sindhense is proposed. The name of new species refers to the locality 

of host. 
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Family Schistosomatidae Poche, 1907 

Subfamily Gigantobilharziinae Mehra, 1940 

Syn. Dedritobilharziinae Mehra, 1940  

Genus Dendritobilharzia Skrjabin et Zakharow, 1920 

Dendritobilharzia pulverulenta (Braun, 1901) Skrjabin, 1924 

(Fig. 11) 

Location: Lung, Kidneys, Intestine and Gizzard 

Locality: Manchhar Lake 

Number of specimen: 12 (eight ♂ & four ♀) from 11 hosts 

Material examined:   FA-T 160–172 

Description 

Body in both sexes is flat, leaf-like. Females larger than males. Cuticle smooth without 

ornamental structures. Digestive tract start from the oral opening situated subterminally, 

leading into the esophagus which is surrounded by the esophageal glands. Esophagus 

bifurcates into intestinal crura at the level of genital pore in males and at the level of 

uterus in females, which reunites posteriorly running up to the posterior end in zigzag 

lateral branches. In both sexes suckers not observed. Vitellaria commencing from the 

level of union of intestinal crura up to the hindbody. 

Male: 

Body measured 5.42–7.67 X 0.78–1.47 in size, smaller than the females. Oral opening 

subterminal. Esophagus 0.51–0.58 in length, surrounded by the esophageal glands at its 

distal part. Esophagus bifurcates into the intestinal crura, which reunites posteriorly at a 

distance of 0.61–0.88 from the esophageal bifurcation. A high number of testes 80–100 

not uniform in shape and arrangement, starting from the union of intestinal crura up to 

posterior extremity of the body. Seminal vesicle long, voluminous, can not be measured. 

Genital pore dextral at a distance of 0.64 from anterior extremity. Cirrus well developed 

measured 0.18–0.35 X 0.10–0.23 with bulbous distal end.  
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Female:  

Body measured 5.85–9.48 X 1.08–1.52 in size larger than males. Digestive tract similar 

to males. Esophagus 0.21–0.55 in length. Intestinal crura reunited posteriorly at a 

distance of 0.36–1.21 from the esophageal bifurcation running posteriorly in zigzag 

lateral branches. Ovary submedian, long, coiled within the crura. Seminal receptacle 

median, immediately posterior to ovary measured 0.33–0.65 X 0.15 in size. Vitellaria in 

spaces between dendritic branches of the gut. Reprouctive organs; ovary, oviduct, 

Mehlis’ gland and uterus entirely intercaecal. Uterus filled with numerous eggs. Eggs 

measured 39–57 X 31–47 in size. 

Remarks 

The genus Dendritobilharzia Skrjabin et Zakharow, 1920 was proposed to accommodate 

the schistosomes from birds. Type species is Dendritobilharzia pulverulenta (Braun, 

1901) Skrjabin, 1924, syn. D. odhneri Skrjabin et Zakh., 1920, Gower (1939) in blood 

vessels of Querquedula querquedula, Anas sp.; Africa, Europe; Also in Fulica, Anas, 

Nyroca; E. Siberia; Aythya fuligula, Poland. Other species include D. anatinarum 

Cheatum, 1941 in Anas platyrhynchos and other wild ducks; U.S.A. syn., of D. 

pulverulenta (Braun)-Macko (1959); D. asiatica Mehra, 1940 in mesenteric vein of 

Nettion c. crecca, Anas p.  platyrhynchos; India and D. loosi Skrjabin, 1924 in Pelecanus 

onocrotalus; Russia.   

The present specimens have close resemblance with Dendritobilharzia pulverulenta 

(Braun, 1901) Skrjabin, 1924 very close to the improved species diagnosis proposed by 

the Bayssade-Dufour et al. (2006) and is identified as such.  

Dendritobilharzia species have been reported from avian hosts Aix sponsa, Anas creca, 

Anas discors, Anas platyrhynchos, Anas querquedula, Anas rhynchotis, Anas 

superciliosa superciliosa, Aythya affinis, Aythya americana, Aythya ferina, Aythya 

novaeseelandiae, Bucephala albeola,  Bucephala clangula, Cygnus olor, Cygnus atratus, 

Cygnus columbianus, Mergus merganser, Mergus serrator, Nettion crecca and Tadorna 

variegate from Poland (Sulgostowska, 1972; Khalifa, 1976), New Zealand (Rind, 1989), 
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North America (Ulmer and Vande Vusse, 1970; Vande Vusse, 1980), Brazil (Freitas and 

Costa, 1972), Czech Republic (Kalarova et al., 1989, 1997), Germany (Palm, 1965); 

Texas (Canaris et al., 1981), India (Chauhan et al., 1973), Sakha (Bykhovskaja-

Pavlovskaja and Rizhikov, 1958) and France (Bayssade-Dufour et al., 2006).  

Previously there is no record of any avian schistosome species form Pakistan. This report 

constitutes first record of avian schistosome and the genus Dendritobilharzia Skrjabin 

and Zakharow, 1920 from Pakistan. 
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Family Echinostomatidae Poche, 1926 

Subfamily Echinostomatinae (Loss, 1819) Faust, 1929 

Genus Echinostoma Rudolphi, 1809 

Echinostoma atrae n. sp.  

(Fig. 12) 

Location:   Intestine 

Locality:   Manchhar Lake 

Number of specimen: Five from a single host 

Material examined:   FA-T 173–177 

Description 

Body of the worm is elongated, measured 14.21–15.90 X 1.50–1.64 in size. Forebody, 

1.28–1.51 and hindbody is 11.42–12.94 in length. Maximum width at second quarter of 

the body. Cuticle is smooth, without spines or other ornamental structures. Head collar 

well developed 0.54–0.68 X 0.63–0.80 in size, bearing 38 collar spines with blunt ends 

arranged in a single row. Collar spines missing on oral region. Six corner spines on each 

ventral lappet considerably larger than the marginal spines, 0.05–0.09 X 0.01–0.03 in 

size. Marginal spines measured 0.02–0.07 X 0.005–0.02. Oral sucker is well developed, 

muscular, subterminal, rounded measured 0.17–0.28 X 0.25–0.50 in diameter. 

Prepharynx is hardly visible. Pharynx also muscular, rounded, 0.31–0.35 X 0.21–0.32 in 

diameter. Esophagus 0.35–0.51 in length, bifurcating in front of the ventral sucker. 

Intestinal ceca simple, smooth extending up to the posterior extremity. Ventral sucker is 

muscular, much larger than the oral sucker located in anterior quarter of the body 

measured 1.35–1.57 X 1.20–1.28 in size. 

Testes elongate, tandem, widely separated, slightly intended, postovarian, intercecal and 

postequatorial. Anterior testis measured 1.07–1.17 X 0.28–0.40 and posterior testis 0.40–

1.14 X 0.28–0.37 in size. Distance between two testes is 0.46–0.78. Cirrus sac is oval, 

lies between intestinal bifurcation and ventral sucker, measured 0.20 X 0.51 in size. 

Genital pore is median, postbifurcal, just anterior to the ventral sucker.  
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Ovary spherical, median and pretesticular, measured 0.50–0.57 X 0.42–0.46 in size. 

Uterine seminal receptacle is post-ovarian, larger than ovary 0.92–1.05 X 0.35–0.50 in 

size. Uterus consists of numerous delicate transverse coils winding between ovary and 

ventral sucker. Vitellaria extending from lower level of ventral sucker up to posterior end 

of the body. Eggs oval, double-walled, 10–15 X 71–86 in size. Excretory bladder 

straight, extending from terminal excretory pore almost to the posterior testis. 

Remarks    

The genus Echinostoma Rudolphi, 1809 was erected to accommodate trematodes from 

birds. Type specimen is Echinostoma revolutum (Froelich, 1802) Looss, 1899 in various 

aquatic and terrestrial birds including Anatidae, Phalacrocoracidae, Scolopacidae, 

Ardeidae, Rallidae, Phasianidae, Corvidae, Columbidae, etc., occasionally in man-Looss, 

Tubangui, Sprehn, Yang, Beaver, Bashikirova, Yamaguti, etc. Other species of the genus 

having variable number of collar spines collected from birds include E. academicum 

Skrjabin, 1915 in Limosa limosa, Capella media. Russia; E. acuticauda Nicoll, 1914 in 

Carphibis spinicollis; N. Queensland; E. alepidotum Dietz, 1909 in Porphyrio parvus; 

Brazil also in Porphyrula martiniae and Gallinula chloropus galeata; Venezuela; E. 

aliud Nicoll, 1914 in Phoenicopterus rubber, London Zoo; E. americanum Perez 

Vigueras, 1944 in Fulica americana americana, Cuba; E. amurzeticum Petrochenko et 

Egorova, 1961 in ducks; Khabarsk, Russia; E. annulatum (Dies., 1850) Cobbold, 1860 in 

Gymnotus electricus; Brazil; E. anseris Yamaguti, 1939 in Anserfabalis sibiricus; Japan. 

It is also found in Rallus aquaticus indicus, Japan and Peking duck, China; E. 

aphylactum Dietz, 1909 in Prophyrio martinicus and Gallinula galeata; Brazil, 

Venezuela; E. apiculatum (Rud., 1803) Cobbold, 1860 in Strix flammea, Griefswald; 

Syrnium aluco; Vienna; E. armatum Fuhrmann, 1904 in Rostrhamus socisbilis; S. 

America; E. asiaticum Mendheim, 1943 in domestic duck; China; E. attenuatum 

Lumsden et Zischke, 1963 in Rallus elegans, Louisiana also in Anas discors Delta, 

Manitoba; E. audyi Lie et Umathevy, 1965; E. australasianum Nicoll, 1914 in Antigone 

australasiana, N. Queensland; E. australasianum coromandum Odening, 1962 in 

Bubulcus ibis coromandum; Berlin Zoo; E. australe Johnston, 1928 in Gallinulatenebra, 

Queensland, Australia; E. azerbaibjanicum Kasimov, Vaidova et Feizullaev, 1959 in 
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Coturnix coturnix, Azerbaidzhan; E. bancrofti Johnston, 1928 in Gallinula terebrosa, S. 

Australia; E. barbosai Lee et Basch, 1966; E. bhattacharyai Verma, 1936 in Black-

winged Stilt, Manipur, India; E. bhattacharyai indicum Ablassov et Chibichenko 1960 in 

Anser indicus; Krigizia; E. caproni Richard, 1964 in Falco newtoni, Madagascar; E. 

chasma Lal, 1939 in Querquedula circia, Amausi; E. chloropodis (Zeder, 1800) Dietz, 

1909 in Gallinula chloropus, Ortygometra porzana, Rallus aquaticus, Capella gallinagu, 

C. media, Fulica atra, F. americana, Porzana pusilla, Erolia ferruginea, Anas crecca, 

Europe, Siberia, N. and S. America; E. chloropodis cachinnans Dubois, 1951 in 

Gallinula chloropus cachinnans, N. America; E. chloropodis philippinense Tubangui, 

1932 in Gallinula chloropus, Luzon; E. coecale Bashkirova, 1941 in Gallus gallus dom., 

Russia; E. columbae Zunker, 1925 in pigeon, Europe-Neveu Lemaire (1936); E. 

condignum Dietz, 1909 in Hydropsalis torquata, Bucco collaris, Brazil; E. coronale 

Kurova, 1927 in Corvus corone, Turkestan, also in Lanius excubiter, Armenia; E. corvi 

Yamaguti, 1935 in Corvus corone, Japan also in Corvus levaillanti, Kirgiziia 

Primorskiikrai, Russia; E. crecci Verma, 1936 in Common teal, India; E. crotophagae de 

Faria, 1909 in Crotophaga major, Brazil; E. dietzi Skrjabin, 1924 in Fulica atra, Anser 

anser dom., Nyroca ferina, Coretus corneus, Cygnus olor, C. bewickii, Chicken, Russia; 

E. dilatatum (Fischer, 1840) Cobbold, 1860 in Phasianus gallus, Vilnae.-Diesing (1850); 

E. echinocephalum (Rud., 1819) Cobbold, 1860 in Falco milvus, Europe; Milvus migrans 

aegypticus, Egypt; E. elongatum Nicoll, 1914 in Podargus strigoides, Australia; E. 

equinatum gigas Marco del Pont, 1926 in Gallinula galeata, Phimosus infuscatus, 

Argentina; E. erraticum Lutz, 1924 in Creciscus, Nyticorax, Crotophaga, Gallinula; 

Brazil; E. exechinatum Solov’ev, 1912 in Phalacrocorax carbo, Turkestan; E. exile Lutz, 

1924 in Porphyriola martinica, Physa riyalis, Gallinula galeata, Brazil; E. goldi 

Oshmarin, 1956 in Pernis apivorus, Russian Far East; E. govindum Moghe, 1932 in 

Philomachus pugnax, India, in Corvus splendens, Nagpur, India; E. gracile Perez 

Vigueras, 1944 in Fulica caribbaea, Cuba; E. grande Bachkirova, 1946 in Fulica atra, 

Anser, Russia, Czechosl., Germany, W. Siberia; E. hilliferum Nicoll, 1914 in Porphyrio 

melanous, N. Queensland; E. hsui Yamaguti, 1958 in duck, China; E. ignavum Nicoll, 

1914 in Lobivanellus lobatus, N. Queensland; E. koisarense Ablasov et Ikasanov, 1959 

in Larus ridibundus, Anas querquedula, Kirgizia; E. longicirrus Verma, 1936 in Cygnus 
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olorl; Patna, India; E. mendax Dietz, 1909 in Cairina moschata, Dendrocygna vidata, 

Chenalopex jubatus, Nettion brasilienses, Brazil; E. mesotestius Solov’ev, 1912 in 

Corvus frugilegus; Turkestan; E. microrchis Lutz, 1924 in Gallinula galeata and 

Creciscus viridis, Brazil; E. minimum Verma, 1936 in Black Swan; Patna, Indian; E. 

multispinosum Perez Vigueras, 1944 in Oxyum jamaicensis, Cuba; E. necopinum Dietz, 

1909 in Geronticus albicollis, Cercibis oxycerca, Harpiprion cayennensis, Brazil–Dietz 

(1910); E. neglectum Lutz, 1924 in Nycticorax violaceus; E. nephrocystis Lutz, 1924 in 

Aramides cayennensis (experimental) and Cassiculus solitarius, Hyla sp., Physa rivalis, 

Brazil, Venezuela; E. nudicaudatum Nasir, 1960 adult experimental in pigeon; 

Birmingham, England; E. operosum Dietz, 1901 Plotus surinamensis, Brazil–Dietz 

(1910) in Capella gallinago of Louisiana; E. oxycephalum (Rud., 1819) Railliet 1896 in 

Anas boschas, A. clypeata, Europe; E. paracoalitum Sovetnikov, 1966 in Chickens, 

Orenburg region, USSR; E. parcespinosum Lutz, 1924 in Aramides cayennensis, A. 

nigricans, Gallinula galiata, Spirulina melea, Planorbis olivaceus, Brazil, Venezuela; E. 

pekinense Ku, 1937 in Anas dom. pekinensis, Peiping; E. ralli Yamaguti, 1934 in Rallus 

aquaticus indicus, Japan also in Fulica atra, Azerbaidzhan; E. revolutum tenuicolle 

Bashkirova, 1941 in Mareca penelope, Nyroca rufa, Anas crecca, Branta rujicollis, 

Azerbaidzhan; E. robustum Yamaguti, 1935 in Strreptopelia chinensis, Japan, also in 

domestic pigeon, Anas, Meleagris, Nyroca, Anser, Gallus, from Siberia, Uzbekistan, 

Kirgizia, Georgia, Azerbaidzhan, Estonia, Bulgaria; Peking duck, China, Farmosa, Anas 

paltyrhynchos, E. Scotland; E. rousseloti Dollfus, 1956 in Porphyrula alleni, French 

cong.; E. rufinae Kurova, 1927 in Netta rufina, Fulica atra, Nyroca fuligina, Russia; E. 

sarcinum Dietz, 1909 in Ardea grus also in Fulica atra, Europe, Central Asia; E. 

siticulosum Dietz, 1909 in Tinamus sp., Brazil; E. stantschinskii Semenov, 1927 in 

Callinago gallinago, Europe, W. Siberia, C. Asia; E. stantschinskii caudatum Yamaguti, 

1939 in Tringa hypoleucos, Japan; E. stridulae (Reich, 1801) Dietz, 1909 in Syrnium 

aluco, Strix flammea, Europe; E. stromi Bashkirova, 1946 in Netta rufina, Anser 

erythropus, Anas platyrhynchos, Aythya nyroca, Azerbaidzhan, also in Peking duck, 

China; E. sudanense Odhner, 1910 in Ephippiorhynchus senegalensis, Scopus umbretta, 

Africa, additional hosts (Bucephala, Ardea, Nycticorax) from valley of Dnieper river–

Smogorzhevskaia (1956); E. transfretanum Dietz, 1909 in Fulica armillata, Brazil, also 
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in Fulica atra, Tadzhikistan–Dietz (1910); E. travassosi Skrjabin, 1927 in Corvus corax; 

Armenia, also in C. cornix, Uzbekistan; E. turdi (Rud., 1819) in Turdus saxatilis, T. 

torquatus; Europe; E. turkestanicum Kurova, 1927 in Netta rufina; Turkestan, S. 

Kazakhstan, also in Aythya, Nyroca; Russia; E. uitalicum Gagarin, 1954 in Phasianus 

colchicus, Gallinula chloropus; Kirgizia, SSR; E. uncatum Dietz, 1909 in Crotophaga 

ani, C. major, Guira guira; Brazil, also found in Piaya cayana, Crotophaga ani; 

Venezuela; E. uncinatum (Zeder, 1903) Cobbold, 1860 in Gallinula chloropus; Europe; 

E. uralense Skrjabin, 1915 in Rhyacophilus glareola; Ural mountains; E. novum Verma, 

1936 Srivastana, 1972; (in Yamaguti, 1971); E. kashmirensis Chisti and Ahmad, 1991 in 

Anas platyrhynchos domesticus, Kashmir; E. revolutum (Froelich, 1802) reported by 

Bhutta and Khan, 1975 in Anas platyrhynchos, Pakistan; E. chloropodis philippinensis 

(Tubangui, 1932) reported by Bhutta and Khan, 1975 in Gallinula chloropus, Pakistan.  

The present species (14.21–15.90 X 1.50–1.64) is larger in size than E. revolutum (4.0–

22 X 0.88–2.5), E. parcespinosum (0.9–1.0), E. turdi (1.0), E. koisarense (1.07–1.3 X 

0.25–0.33), E. fragosum (2.1–3.12 X 0.3–0.33), E. neglectum (2.5–4.5 X 1.0), E. 

nephrocystis (2.5–4.5 X 1.0), E. chasma (2.58 X 0.64), E. columbae (2.63–7.65 X 0.85–

1.53), E. echinocephalum (2.7–3.3 X 0.23–0.27), E. ignavum (2.8 X 0.6),  E. aliud (2.9–

6.3), E. stromi (2.0 X 1.17), E. dilatatum (2.0–4.0 X 1.0), E. crotophagae (3.0–8.0 X 

1.0–1.9), E. bhattacharyai indicum (3.12),  E. americanum (3.40 X 1.1), E. asiaticum 

(3.50–4.20 X 0.4–0.6), E. hsui (3.50–4.20 X 0.40–0.60), E. barbosai (3.64–7.82 X 0.45–

0.95), E. oxycephalum (3.0–4.0), E. equinatum gigas (3.5–4.0 X 3.0–4.0),  E. goldi (4.0–

7.0 X 1.36), E. azerbaibjanicum (4.5–4.8 X 0.8–1.2), E. aphylactum (4.5–5.0 X 0.77–

0.84), E. exechinatum (4.5–6.0 X 4.43),  E. emollitum (4.5–6.7 X 0.55–0.7), E. ralli (4.5–

8.8 X 0.8–1.3),  E. govindum (4.6–4.9 X 0.92), E. mesotestius (4.75–8.32 X 1.0),  E. 

microrchis (5.0 X 1.0), E. revolutum tenuicolle (5.12–8.0 X 1.8–2.0), E. siticulosum 

(5.5–7.5 X 0.7–0.94), E. exile (5.5–7.5 X 0.82–1.0), E. caproni (5.65 X 1.5), E. 

bhattacharyai (5.7 X 1.05), E. stridulae (5–10 X 0.92–1.25), E. longicirrus (5.0–7.0 X 

0.9–1.2), E. crecci (5–8 X 1.0–1.25), E. minimum (5 X 0.9),  E. elongatum (6.0–9.5 X 

0.7–0.8), E. pekinense (6.30–6.73 X 1.04–1.23),  E. chloropodis (6.40–6.68 X 1.0–1.2), 

E. sudanense (6.5 X 1.4), E. nudicaudatum (6.83–7.63 X 0.94–1.28), E. uitalicum (6.8–

7.5 X 1.35–1.75), E. audyi (6.0–14.10 X 0.8–1.5), E. mendax (6.0–9.5 X 0.4–0.53), E. 
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condignum (7.0–13.5 X 0.95–1.3), E. erraticum (7.0–8.8 X 1.45), E. attenuatum (7.22–

11.22 X 0.88–1.60),  E. rousseloti (7.3 X 1.5),  E. chloropodis cachinnans (7.35–9.0 X 

0.81–0.87), E. chloropodis philippinense (7.55–10 X 1.05–1.22), E. stantschinskii 

caudatum (7.6–7.9 X 0.9), E. coronale (71.1 X 2.28), E. uralense (8.5 X 1.0), E. 

academicum (8.5 X 1.2), E. necopinum (8.5–15 X 1.5–1.72), E. robustum (8.8–9.8 X 

1.33–2.18),  E. stantschinskii (9.0–9.8 X 1.14–1.29), E. multispinosum (9.4 X 1.3), E. 

travassosi (9.48–9.68 X 2.12), E. turkestanicum (9.65–10.9 X 1.8–2.33),  E. 

transfretanum (9–11), E. acuticauda (9–12 X 0.9–1.0), E. australe (10.2 X 1.5), E. 

uncatum (10.5 X 1.98), E. operosum (10 X 1.4), E. grande (11.25 X 1.5), E. corvi (11.4 

X 1.62), E. alepidotum (11.5 X 1.14), E. coecale (11.7 X 2.07), E. annulatum (12 X 1.0), 

E. gracile (12.0 X 1.2), E. amurzeticum (12.12–15.12 X 0.94–1.1), E. kashmirensis 

(13.04 X 1.55), E. australasianum coromandum (13.5 X 2.5), E. anseris (13.20.5 X 2.1–

2.5), E. australasianum (13–14 X 1.75) and E. armatum (14 X 0.8). 

While it is smaller in size than E. hilliferum (14.5–16 X 1.7–2.2), E. uncinatum (14.6 X 

2.25),  E. sarcinum (14–14.5 X 2.08–2.14), E. bancrofti (15.7 X 1.7), E. paracoalitum 

(17.1 X 2.3), E. dietzi (19.10–21.23 X 1.69–1.89), E. rufinae (19.82 X 1.69), E. 

miyagawai  (21–26 X 2.0–3.5) and E. echinatum (92–134 X 59–76).  

Eggs of present species (105–157 X 71–86) are larger in size than E. govindum (47 X 

23), E. fragosum (62.4 X 38.4), E. exechinatum (74–110 X 32–69), E. asiaticum (75 X 

45), E. hsui (75 X 45), E. kashmirensis (75–119 X 54–64), E. americanum (80 X 54), E. 

stantschinskii (80 X 65), E. australe (80–100 X 60–70), E. bancrofti (80–110 X 50–60), 

E. australasianum coromandum (81–103 X 44–59), E. azerbaibjanicum (83–108 X 48–

72), E. aphylactum (84–87 X 48–50), E. uncatum (86.4–91.2 X 50.4–52.8), E. 

multispinosum (86–98 X 46–53), E. sindhense (87.5–105 X 62.5–70), E. operosum (88–

93 X 60), E. armatum (90 X 60), E. revolutum (90–105 X 59–83), E. anseris (90–108 X 

63–75), E. amurzeticum (90–10 X 60–70), E. attenuatum (90–115 X 50–67), E. grande 

(90–95 X 50), E. elongatum (91–105 X 54–73), E. bhattacharyai (91–109 X 67–72), E. 

mesotestius (93 X 50), E. siticulosum (93.6–103.2 X 50.4–55), E. revolutum tenuicolle 

(94–115 X 55–64), E. ignavum (95–100 X 50), E. sudanense (95–105 X 55–60), E. 

turkestanicum (95–108 X 54–58), E. chloropodis cachinnans (95–108 X 65–72), E. 
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mendax (96–100 X 57–62), E. stantschinskii caudatum (96–105 X 63–72), E. 

nudicaudatum (97–115 X 67–72), E. condignum (98.4–100.8 X 48–50.4), E. audyi (98–

132 X 60–75), E. chloropodis (99 X 66), E. uitalicum (100 X 60–65), E. emollitum (100–

105 X 52–56), E. pekinense (100–108 X 54–58), E. chloropodis philippinense (101–104 

X 75), E. crotophagae (102 X 50), E. alepidotum (102–110.8 X 60–61.2), E. necopinum 

(103–108 X 52–57), E. caproni (105–120 X 50–60) and E. australasianum (105–126 X 

65–77). 

While these are smaller in size than E. travassosi (107–119 X 51–64), E. rufinae (108 X 

58), E. stridulae (108.8–116 X 60–68), E. coecale (109 X 63–69), E. crecci (109.2–117.6 

X 58–69), E. ralli (110–130 X 68–81), E. robustum (11–129 X 60–69), E. goldi (112 X 

55), E. gracile (112 X 80), E. acuticauda (112–126 X 63–75), E. aliud (114–122 X 69–

74), E. paracoalitum (114–123 X 44–57), E. corvi (114–126 X 66–75), E. sarcinum 

(115.6–122.4 X 68–75), E. transfretanum (115.6–122.6 X 68–74.8), E. minimum (117–

126 X 62–67), E. academicum (118 X 74), E. stromi (120–125 X 50–55), E. hilliferum 

(120–130 X 70–75), E. dietzi (122–64–71), E. coronale (125 X 57), E. erraticum (125–

67.5), E. uralense (128 X 72) and E. columbae (130 X 70). 

Among all these species of the genus Echinostoma Rudolphi, 1809 the present new 

species is close to the type species E. revolutum in body shape and uterine windings. The 

present new species differs from E. revolutum in having 38 collar spine and collar spine 

missing on the oral sucker region. While these are 37 in E. revolutum and are present on 

the oral sucker region also. The present species also differs from the E. revolutum in 

having aspinose body, more elongate and widely separated testes and presence of tubular 

excretory bladder.  

The present species also differs from E. revolutum recovered from the host Anas 

platyrhynchos Bhutta and Khan, 1975 from Pakistan in having larger body length, shape 

of head collar, number of collar spines, number of angle spines, collar spines missing on 

oral sucker region, widely separated testes, and larger eggs. 
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Due to morphological and morphometric differences between present and previously 

described species of the genus Echinostoma Rudolphi, 1809 the new species 

Echinostoma atrae is proposed. Name of the new species refers to species of the host. 
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Family Echinostomatidae Poche, 1926 

Subfamily Echinostomatinae (Loss, 1819) Faust, 1929 

Genus Echinostoma Rudolphi, 1809 

Echinostoma chloropodis Dietz, 1909 

(Fig. 13) 

Location: Intestine 

Locality: Manchhar Lake 

Number of specimen: 21 from three hosts 

Material examined:   FA-T 178–198 

Description 

Body of the worm is highly muscular, much elongated, tubular, dorsoventrally flattened, 

tapering posteriorly, 16.25–18.06 X 1.62–1.78 in size. Cuticle without spines roughly 

outlined. Head collar well developed, reniform, measured 0.53–0.56 X 1.18–1.31 in size.  

Head collar bears 47 spines with 5–6 corner spines. Oral sucker muscular, almost round, 

0.34–0.37 X 0.34–0.40 in size, followed by small tubular prepharynx measured 0.11–

0.12 in length. Pharynx smaller than oral sucker, measured 0.30–0.36 X 0.25–0.28 in 

size. Esophagus 0.50–0.62 in length, nearly reaches ventral sucker. Intestinal ceca 

simple, bifurcating immediately in front of ventral sucker, running posteriorly in lateral 

sides of body reaching up to posterior extremity. Ventral sucker highly muscular, cup-

shaped, much larger than oral sucker, measured 0.95–1.56 X 0.80–1.31 in size. Ventral 

sucker lies at the distance of 1.50–1.93 from anterior extremity.  

Testes are post equatorial, tandem, elongated, tapering at both ends, separated from each 

other at the distance of 0.55–0.90. Anterior testis measured 1.0–1.53 X 0.43–0.50 and 

posterior testis 1.06–1.60 X 0.31–0.50 in size. Cirrus sac is rounded to oval and lies 

between the intestinal bifurcation and the ventral sucker, measured 0.25–0.50 X 0.31–

0.67 in size. Genital pore is median, immediately posterior to the cecal bifurcation, just 

anterior to ventral sucker.  

Ovary is spherical, median and pre-equatorial, far behind the ventral sucker, measured 

0.53–0.58 X 0.48–0.53 in size. Seminal receptacle measured 1.03–1.18 X 0.81–0.84 in 
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size. Shell gland present. Transverse vitelline duct present. Uterus consists of delicate 

coils extending upward from the ovary and reaching up to the lower level of ventral 

sucker. Vitellaria lateral in position, consisting of numerous irregular follicles, 

overlapping ceca. The vitellaria extend down from post acetabular region up to the 

posterior extremity. Eggs few, double walled measured 49–58 X 23–26 in size. Excretory 

vesicle is tubular. Excretory pore is subterminal. 

Remarks 

Present species shows close resemblance with Echinostoma chloropodis Dietz, 1909. 

Therefore, it is identified as such.  



 64

Family Echinostomatidae Poche, 1926 

Subfamily Echinostomatinae (Loss, 1819) Faust, 1929 

Genus Echinostoma Rudolphi, 1809 

Echinostoma grande Bachkirova, 1946 

(Fig. 14) 

Location: Intestine 

Locality: Manchhar Lake 

Number of specimen: Only one 

Material examined:   FA-T 199 

Description 

Body of the worm is long, cylindrical, muscular, measured 8.20 X 1.31. Maximum width 

at the level of uterus between ventral sucker and ovary. Cuticle roughly outlined, without 

spines. Head collar well developed, armed with 35 collar spines, measured 0.04-0.10 

arranged in uninterrupted rows. Five corner spines, measured 0.09-0.04 on each side (one 

spine missing on left side). Oral spines arranged in double row and lateral spines in 

single row. Head collar measured 0.45 X 0.80. Oral sucker muscular, subterminal, 

measured 0.29 X 0.30. Prepharynx very short, 0.08. Pharynx small, muscular, oval, 

measured 0.23 X 0.20. Esophagus 0.41 X 0.20 divide into intestinal ceca. Ceca running 

posteriorly in lateral fields, overlapped by vitelline follicles. Posterior extremities of the 

ceca can not be seen due to densely arranged vitelline follicles.    

Testes oval, postequatorial, tandem, with entire margins. Anterior testis measured 0.40 X 

0.36 and posterior testeis 0.48 X 0.40 in size. Cirrus sac elongated, extending dorsally to 

the ventral sucker, measured 0.48 X 0.26 in size. Genital pore immediately behind the 

cecal bifurcation. 

Ovary round, equatorial, pretesticular, measured 0.30 X 0.34 in diameter. Uterine 

seminal receptacle post-ovarian, larger than ovary 0.46 in size. Vitelline follicles 

beginning from the level of ventral sucker, arranged laterally, filling entire posttesticular 

space. Vitelline duct present behind the posterior testis. Uterus containing double walled 

eggs. Eggs measured 82–100 X 42–53 in size. 
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Remarks  

On the basis of aforementioned diagnostic characteristics, the present species has close 

resemblance with Echinostoma grande Bachkirova, 1946 collected from Fulica atra and 

Anser in Russia, Czechosl., Germany and West Siberia in number of collar spines and 

other morphological characteristics and is identified as such. However, this is first record 

of Echinostoma grande Bachkirova, 1946 from Pakistan. 
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Family Notocotylidae Lühe, 1909 

Subfamily Notocotylinae Kossack, 1911 

Genus Paramonostomum Lühe, 1909 

Subgenus Paramonostomum Lühe, 1909 

Syn. Neoparamonostomum Lal, 1936 

Paramonostomum (Paramonostomum) dadui n. sp. 

 (Fig. 15)  

Location:   Intestine 

Locality:   Manchhar Lake 

Number of specimen:  Eight from two hosts 

Material examined:   FA-T 200–207 

Description 

Body of the worm is small, smooth, pear shaped, highly muscular, measured 1.66–2.48 X 

0.96–1.30 in size. Oral sucker almost round, measured 0.14–0.24 X 0.17–0.33 in 

diameter. Esophagus short 0.03–0.08 in size. Ceca smooth, without diverticles, terminate 

at the distance of 0.10–0.13 from posterior extremity, greatly concealed before their 

termination by the compact uterine coils, vitellaria and testes.  

Testes on either side of the ovary, extracecal, irregular in shape. Right testis measured 

0.23–0.35 X 0.20–0.23 and left testis 0.25–0.32 X 0.17–0.22 in size. Cirrus sac with 

wavy margins, 0.41–0.63 X 0.14–0.23 in size, containing cirrus, prostate glands and 

seminal vesicle. Genital pore receives both male system and female uterus, situated at the 

level of cecal bifurcation.  

Ovary is median, intertesticular, almost round with crenated margins, measured 0.12–

0.18 X 0.15–0.16 in diameter. Transverse vitelline ducts from either side meet to form a 

common vitelline duct to open at ootype. Vitelline follicles commencing from a little 

anterior to middle of the body reaching up to the anterior margin of the testes. Uterine 

coils are compact, mostly intercecal, partly overlapping ceca laterally, extending up to 

the posterior third of the cirrus sac. Seminal receptacle is absent. Metraterm with wavy 

margins having almost same length of the cirrus sac. Uterine loops are 15, filled with 
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filamentous eggs. Eggs are small, numerous, oval in shape with polar filaments. Eggs 

without filament measured 13–18 X 6–10. Excretory vesicle is “Y” shaped. Excretory 

pore is terminal.  

Remarks 

The genus Paramonostomum (Paramonostomum) Lühe, 1909 was erected to 

accommodate trematodes from birds. Type species is Paramonostomum alveatum 

(Mehlis in Creplin, 1846) Lühe 1909 in Actitis macularia, Charadrius hiaticula 

semipalmatus, C. w. wilsonia, Puerto Rico. Other species of the genus include  P. anatis 

Garkavi, 1965 in domestic ducks, Russia; P. antarcticum Graefe, 1968 in Chionis alba, 

Esperanza Bay, Grahamland, Antarctica; P. brantae Bullock, 1952 in Branta canadensis, 

N. Hampshire; P. bucephalae Yamaguti, 1935 in Bucephala clangula, Tadorna tadorna, 

Spatula clypeata, Nyroca marila mariloides, Japan; also in Nyroca nyroca, N. ferina, 

Netta rufina, Cygnus olor, Anas clypeata, Russia including Siberia–Yamaguti (1935 and 

1939); P. bychowskoipawlowskoi Sailov, 1963 in birds, Azerbaidzhan, SSR; P. casarcum 

Lal, 1936 in Casarca rutila, India; P. chabaudi van Strydonck, 1965 in Haematopus 

ostralegus, Anas platyrhynchos, Belgium; P. dollfusi Van Strydonck, 1965 in Chauna 

torquata, Belgium; P. elongatum Yamaguti, 1934 in Olor bewickii jankowskii, O. 

cygunus, Korea, also in Cygnus cygnus, Czechosl.–Skarda (1964); P. fulicai Baugh, 1958 

in Fulica atra, Lucknow; P. harwoodi Nath et Pande, 1962 in Anas crecca, India; P. 

histrionici Ching, 1961 in Histrionicus h. pacificus, Friday Harbor, Wash., U.S.A; P. 

ionorne Travassos, 1921 in Ionornis martinica, Parra jacana, Limnopardalis 

rythirhynchus, Chionis alba, Brazil, Venezuela, Patagonia; P. macrostomum Ku, 1938 in 

Fulica atra, China; P. malerischi Dunagan, 1957 in Philacte canagica (Emperor Goose), 

Alaska; P. microstomum Moghe, 1932 in Philomachus pugnax, India; P. microstomum 

panjabensis Gupta, 1964 in Lobivanellus indicus, India; P. nettioni Baugh, 1958 in 

Nettion crecca, Lucknow India; P. obtortum Caballero, 1942 in Querquedula discors, 

Mexico; P. ovatum Hsu, 1935 in Anas platyrhynchos, A. boschas dom.; China; P. parvum 

Stunkard et Dunihue, 1931 in intestine of Chen caerulescens, Glaucionetta clangula 

americana; U.S.A., Canada; P. philippinense Velasquez, 1969; P. pseudalveatum Price, 

1931 in Anas penelope, E. Scotland; Nyroca fuligula, Estonia, Branta canadensis, Nova 
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Scotia, also in Ondatra zibethica; P. querquedulum (sic) Lal, 1936 in Querquedula 

circia, India; Also in Ixobrychus minutus, Bulgaria; (Yamaguti, 1971); P. indica Gupta 

and Gupta, 1976 in Anser indicus, India; P. poecilorhynchai Gupta and Gupta, 1976 in 

Anas poecilorhyncha, India; P. thapari Gupta and Gupta, 1976 in Nettapus 

coromandelianus and Anser indicus, India; P. kanpurensis Gupta and Gupta, 1976 in 

Anser anser, India; P. kashmirensis Fotedar and Khan, 1977 in Aythya rufa, India; P. 

galli Tanveer and Chishti, 2001 in Gallus gallus domesticus, India; P. palwanense 

Fischthal and Kuntz, 1972 in Centropus sinensis bubutus; P. signiensis Jones and 

Williams, 1969; P. antarticum Odening, 1982; P. kherai Gupta and Singh, 1985 in 

Casarca ferruginea and Dafila acuta, India; P. makundi Gupta and Singh, 1985 in Anser 

indicus, India; P. salimi Gupta and Singh, 1985 in Anas poecilorhyncha and Anas 

platyrhyncha, India and P. macrovesiculum Dharejo et al., 2006 in Fulica atra, Pakistan. 

The present specimens are larger in size (1.66–2.48 X 0.96–1.30) in size than P. 

macrovesiculum (1.88–1.98 X 0.71–0.74), P. microstomum (1.34–1.62 X 0.35–0.41), P. 

kashmirensis (1.75–1.87 X 1.59–1.60), P. parvum (0.25–0.5 X 0.20–0.35), P. 

palwanense (0.32–0.35 X 0.15–0.17), P. pseudalveatum (0.38–0.49 X 0.31–0.34), P. 

brantae (0.5–0.9 X 0.3–0.5), P. alveatum (0.78–0.9 X 0.5–0.56), P. macrostomum (1.03 

X 0.60), P. philippinense (1.03–1.68 X 0.49–0.63), P. microstomum (1.34–1.62 X 0.37–

0.41), P. histrionici (1.35–1.93 X 0.43–0.61) and P. nettioni (1.66–1.9 X 0.50–0.58).  

While the present specimens are smaller in size than P. indica (4.55–5.20 X 1.31–1.47), 

P. poecilorhynchai (3.60–5.76 X 1.12–1.56), P. thapari (2.40–2.66 X 0.80–0.48), P. 

kanpurensis (3.0 X 0.95), P. dollfusi (2.2–3.85 X 0.34–0.43), P. elongatum (2.3–6.9 X 

0.5–0.88), P. fulicai (2.4 X 1.16), P. ovatum (2.7–4.5 X 0.8–1.1), P. ionorne (3.2 X 1.5), 

P. querquedulum (3.4 X 1.11), P. obtortum (3.5 X 1.54), P. casarcum (3.8 X 0.35), P. 

malerischi (4.1–4.3 X 0.75–0.80), P. galli (4.35–4.45 X 1.1–1.25), P. kherai (3.22–3.87 

X 1.03–1.07),  P. makundi (2.78–2.91 X 0.96–1.04), P. salimi (2.67–3.42 X 0.96–1.16), 

P. chabaudi (1.72–2.47 X 0.54–0.77) and P. bucephalae (0.94–4.5 X 0.38–1.08). 
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The eggs of present specimens without filaments (13-18 x 6-10) are larger in size than P. 

indica (1–17 X 4–9), P. kanpurensis (4–5 X 3), P. salimi (11–18 X 6–9), P. 

poecilorhynchai (12–16 X 6–8), P. casarcum (15 X 10) and P. nettioni (16.2 X 9.4). 

While these are smaller in size than P. kherai  (14–19 X 8–10), P. ovatum  (15 X 8), P. 

thapari (15–18 X 6–7), P. philippinense  (15–18 X 9–12), P. brantae (15–19 X 9–12), P. 

macrovesiculum (15.9–20.4 X 9.8–13.6), P. dollfusi  (16–20.9 X 7.7–11.7), P. makundi  

(17–20 X 7–9), P. histrionici (17–22 X 9–13), P. fulicai  (18.2–20.8 X 10.4–13) P. 

chabaudi  (18.8–25 X 9.5–15), P. pseudalveatum  (18–20 X 10), P. macrostomum  (18–

20 X 10–12), P. alveatum (18–20 X 9–11), P. palawanense  (19–26 X 13–18), P. 

bucephalae  (19–22 X 10–12), P. microstomum panjabensis (19–22 X 5–8), P. ionorne 

(19 X 12), P. querquedulum  (20 X 9), P. galli (20–29 X 10–12), P. parvum (21–24 X 

11–13), P. elongatum (22–23 X 12–13), P. obtortum (24 X 10), P. malerischi (26–28 X 

12–14) and P. microstomum (51 X 20); whereas, size of the eggs of P. anatis, P. 

antarcticum, P. bychowskoipawlowskoi, P. harwoodi and P. kashmirensis is not 

mentioned. In most of the known species filament sizes are not given separately and even 

not mentioned in the description, hence not comparable with present species.  

Comparing with known species of the genus, the present species shows close 

resemblance with Paramonostomum fulicai Baugh, 1958 from the host Fulica atra in 

shape of the body but differs in having highly muscular body, genital pore at the level of 

cecal bifurcation, wavy cirrus sac and metraterm, extension of vitellaria up to large area, 

extension of uterus up to the posterior third of the cirrus sac and the number of uterine 

loops.  

The other species Paramonostomum alveatum (Mehlis in Creplin, 1846) Lühe 1909 have 

resemblance with present species in shape of the body, arrangement of vitellaria and ceca 

without diverticles. But differs in having larger esophagus, genital pore before cecal 

bifurcation, ovary more posterior towards the hind extremity and number of uterine 

loops.  

Paramonostomum parvum Stunkard and Dunihue, 1931 in Long Island duck differs in 

having smaller body as long as broad, oval and lobed testes, curved cirrus sac, much 
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lobed ovary at the level of testes posteriorly, short metraterm, vitellaria reaching up to the 

level of seminal vesicle anteriorly and smaller eggs.  

Paramonostomum galli Tanveer and Chishti, 2001 in Gallus gallus domesticus differs in 

having more elongated body with long neck of the cirrus sac and highly lobed ovary; P. 

kherai Gupta and Singh, 1985 in Casarca ferruginea and Dafila acuta, P. makundi 

Gupta and Singh, 1985 in Anser indicus differ in having more elongated and longer 

body, genital pore located in posterior half of the oral sucker, longer cirrus sac, 

metraterm smaller than cirrus sac and number of uterine loops;  P. makundi further 

differs in having deeply lobed larger testes and ceca with numerous diverticulae.  

Paramonostomum salimi Gupta and Singh, 1985 in Anas poecilorhyncha and Anas 

platyrhyncha resemble with present species in having cirrus sac with wavy margins but 

differs in having more elongated larger body, genital pore situated immediately behind 

the oral sucker, longer cirrus sac, metraterm smaller than cirrus sac and number of 

uterine loops. 

Paramonostomum indica Gupta and Gupta, 1976 in Anser indicus, P. poecilorhynchai 

Gupta and Gupta, 1976 in Anas poecilorhyncha and P. thapari Gupta and Gupta, 1976 in 

Nettapus coromandelianus and Anser indicus differ in having more elongated and larger 

body, genital pore median just behind the oral sucker, longer cirrus sac, metraterm longer 

than cirrus sac, lobed ovary and number of uterine loops; P. poecilorhynchai further 

differs in extension of vitellaria from a little posterior to middle of the body up to the 

anterior margin of testes, larger esophagus and larger size of ovary and testes.  

Paramonostomum kanpurensis Gupta and Gupta, 1976 in Anser anser differs in having 

more elongated and larger body, genital pore postbifurcal, elongated and larger cirrus 

sac, metraterm longer than cirrus sac, lobed and larger testes and ovary, intestinal ceca 

with lateral diverticulae, extension of vitellaria from a little posterior to middle of body 

up to the little posterior to anterior margin of the testes and smaller size of the eggs.  

Paramonostomum macrovesiculum Dharejo et al. 2006 collected from Black Coot Fulica 

atra differs in having voluminous seminal vesicle, genital pore behind the cecal 



 71

bifurcation, more elongated and larger testes, lobed ovary, bulbous enlargement and 

number of uterine loops.  

The comparison of present species with its congeners is given in Table-5.  

On the basis of aforementioned diagnostic characteristics, a new species 

Paramonostomum (P) dadui is proposed to accommodate this trematode. The name of 

new species refers to the main city near Manchhar Lake. 
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Family Notocotylidae Lühe, 1909 

Subfamily Notocotylinae Kossack, 1911 

Genus Paramonostomum Lühe, 1909 

Subgenus Paramonostomum Lühe, 1909 

Syn. Neoparamonostomum Lal, 1936 

Paramonostomum (Paramonostomum) bubaki n. sp. 

 (Fig. 16)  

Location:   Intestine 

Locality:   Manchhar Lake 

Number of specimen:  Eight from a single host 

Material examined:   FA-T 209–215 

Description 

Body of the worm is elongate, attenuated anteriorly and rounded posteriorly, measured 

2.24–3.26 X 0.27–0.80 in size. Cuticle roughly outlined. Oral sucker round 0.16–0.21 X 

0.17–0.25 in diameter. Esophagus short, tubular 0.03–0.13 in length. Intestinal ceca 

terminate at the distance of 0.14–0.16 from posterior extremity, greatly concealed before 

its termination by compact uterine coils and the testes. Pharynx is present 0.04–0.11 X 

0.03–0.09 in size.  

Testes ovoid, irregular in outline, extracecal, present in last quarter of the body.  Right 

testis measured 0.30–0.46 X 0.17–0.26 and left testis 0.24–0.30 in size. Posttesticular 

space 0.28–0.37 in length. Cirrus sac long, club shaped, extending from the level of 

intestinal bifurcation measured 0.74–0.87 X 0.13–0.21 in size, containing cirrus, prostate 

glands and seminal vesicle. Genital pore receives both male system and female uterus, 

situated at the level of cecal bifurcation, 0.22–0.40 from the anterior extremity.  

Ovary median, intercecal, intertesticular, pear shaped measured 0.17–0.22 X 0.16–0.30 

in size. Seminal receptacle preovarian 0.08–0.21 X 0.12–0.30 in size. Vitellaria 

follicular, extending from middle of the body reaching up to the anterior margin of the 

testes. Transvers vitelline ducts from either side meet to form a common vitelline duct to 

open at ootype. Compact uterine coils 16 in number, mostly intercecal, partly 
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overlapping ceca extending up to the posterior end of the cirrus sac. Metraterm smaller 

than cirrus sac, measured 0.43–0.61 in size. Eggs with long polar filaments measured 19–

21 and without polar filaments 15–19 X 9–11 in size. 

Remarks 

The present species (2.24–3.26 X 0.80–0.27) are larger in size than P. parvum (0.25–0.5 

X 0.20–0.35), P. palwanense (0.32–0.35 X 0.15–0.17), P. pseudalveatum (0.38–0.49 X 

0.31–0.34), P. brantae (0.5–0.9 X 0.3–0.5), P. alveatum (0.78–0.9 X 0.5–0.56), P. 

bucephalae (0.94–4.5 X 0.38–1.08), P. macrostomum (1.03 X 0.60), P. philippinense 

(1.03–1.68 X 0.50–0.63), P. microstomum (1.34–1.62 X 0.35–0.40), P. histrionici (1.35–

1.93 X 0.43–0.60), P. nettioni (1.66–1.9 X 0.49–0.58), P. dadui (1.66–2.48 X 0.95–

1.30), P. chabaudi (1.72–2.47 X 0.54–0.77),  P. kashmirensis (1.75–1.87 X 1.59–1.60), 

P. macrovesiculum (1.88–1.98 X 0.71–0.74), P. thapari (2.40–2.66 X 0.80–0.48) and P. 

fulicai (2.4 X 1.16).   

Trematodes under study are smaller in size than P. elongatum (2.30–6.90 X 0.50–0.88), 

P. ovatum (2.70–4.50 X 0.80–1.10), P. makundi (2.78–2.91 X 0.96–1.04), P. kanpurensis 

(3.0 X 0.95), P. ionorne (3.28 X 1.50), P. kherai (3.22–3.87 X 1.03–1.07), P. 

querquedulum (3.40 X 1.11), P. obtortum (3.50 X 1.54), P. poecilorhynchai (3.60–5.76 

X 1.12–1.56), P. casarcum (3.80 X 0.35), P. malerischi (4.10–4.30 X 0.75–0.79), P. galli 

(4.35–4.45 X 1.10–1.25) and P. indica (4.55–5.20 X 1.31–1.47).  

Whereas, the body size of P. salami (2.67–3.42 X 0.96–1.16) have no significant 

difference with present species. 

The eggs of present specimens without filaments (15–19 X 9–11) are larger in size than 

P. indica (1–17 X 4–9), P. kanpurensis (4–5 X 3), P. poecilorhynchai (12–16 X 6–8), P. 

dadui (13–18 X 6–10), P. kherai  (14–19 X 8–1), P. ovatum  (15 X 8), P. casarcum (15 

X 10) and P. thapari (15–18 X 6–7). 

While these are smaller than P. macrovesiculum (15–20 X 9–13), P. nettioni  (16 X 9), P. 

dollfusi  (16–20 X 7–11), P. makundi  (17–20 X 7–9), P. histrionici (17–22 X 9–13), P. 

fulicai  (18–20 X 10–13) P. chabaudi  (18–25 X 9–15), P. pseudalveatum  (18–20 X 10), 
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P. macrostomum  (18–20 X 10–12), P. alveatum (18–20 X 9–11), P. ionorne (19 X 12), 

P. bucephalae  (19–22 X 10–12), P. microstomum panjabensis (19–22 X 5–8), P. 

palawanense  (19–26 X 13–18), , P. querquedulum  (20 X 9), P. parvum (21–24 X 11–

13), P. elongatum (22–23 X 12–13), P. obtortum (24 X 10), P. malerischi (26–28 X 12–

14), P. microstomum (51 X 20), P. galli (2–29 X 1–12).  Whereas, the eggs sizes of P. 

salimi (11–18 X 6–9), P. philippinense (15–18 X 9–12) and P. brantae (15–19 X 9–12) 

have no significant difference with present species. 

The eggs of P. anatis, P. antarcticum, P. bychowskoipawlowskoi, P. harwoodi and P. 

kashmirensis are not mentioned. In most of the known species filament sizes are not 

given separately and even not mentioned in the description, hence not comparable with 

present species.  

While comparing with other species of the genus, the present species show the close 

resemblance with P. fulicai Baugh, 1958 collected from the Common Coot Fulica atra 

atra but differs in having larger body size, location of genital pore, presence of pharynx 

and number of uterine coils (16).  

The other species P. alveatum (Mehlis in Creplin, 1846) Lühe 1909 resemble with 

present species in shape of the body, arrangement of vitellaria and ceca without 

diverticles but differs from P. (P) bubaki in having larger esophagus, genital pore pre 

bifurcal, position of ovary more posterior towards the hind extremity and number of 

uterine loops.  

Paramonostomum elongatum Yamaguti, 1934 differs in having larger body size, genital 

pore behind the cecal bifurcation, more elongated and larger testes and lobed ovary.  

Paramonostomum parvum Stunkard et Dunihue, 1931 in Long Island duck, differs in 

having smaller body size, oval and lobed testes, curved cirrus sac, much lobed ovary at 

the level of testes posteriorly, short metraterm, vitellaria reaching up to the level of 

seminal vesicle anteriorly, and smaller eggs.  
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Paramonostomum galli Tanveer and Chishti, 2001 in Gallus gallus domesticus differs in 

having larger body size, more elongated and larger testes, lobed ovary, larger size of 

cirrus sac, position of vitellaria and the number of uterine loops (16–18).  

Paramonostomum kherai Gupta and Singh, 1985 in Casarca ferruginea and Dafila 

acuta, differs in smooth cuticle, larger body size, genital pore at the level of posterior 

half of oral sucker, smaller and deeply lobed testes, larger and lobed ovary and the 

number of uterine loops (20–23).  

Paramonostomum makundi Gupta and Singh, 1985 in Anser indicus differs in smooth 

cuticle, larger body size, genital pore at posterior border of oral sucker, presence of cecal 

diverticulae, larger and deeply lobed testes, pear shaped cirrus sac, ovary lobed and bifid 

posteriorly, and number of uterine loops (16–19). 

Paramonostomum salimi Gupta and Singh, 1985 in Anas poecilorhyncha and Anas 

platyrhyncha differs in larger body size, smooth cuticle, genital pore immediately behind 

oral sucker, cecal diverticulae, smaller and deeply lobed testes, pear shaped cirrus sac 

with wavy margins, larger and deeply lobed ovary and number of uterine loops (17–23).  

Paramonostomum indica Gupta and Gupta, 1976 in Anser indicus differs in having 

smooth and larger body size, genital pore behind oral sucker, larger and lobed ovary.  

Paramonostomum poecilorhynchai Gupta and Gupta, 1976 in Anas poecilorhyncha 

differs in having smooth and larger body size, genital pore just behind the oral sucker, 

larger size of the testes, lobed ovary and number of uterine loops (17–18).  

Paramonostomum thapari Gupta and Gupta, 1976 in Nettapus coromandelianus and 

Anser indicus differs in having smooth and larger body size, genital pore immediately 

behind oral sucker, more elongated and larger testes, absence of seminal receptacle and 

number of uterine loops (17–19).  

Paramonostomum kanpurensis Gupta and Gupta, 1976 in Anser anser differs in having 

smooth cuticle, smaller body size, ceca diverticulate, genital pore postbifurcal, larger and 
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lobed testes, lobe ovary, long cirrus sac, number of uterine loops (19) and smaller size of 

eggs.  

Paramonostomum species reported from Pakistan include Paramonostomum 

macrovesiculum Dharejo et al. 2006 collected from Black Coot Fulica atra differs in 

having smaller body size, voluminous seminal vesicle, genital pore post bifurcal, more 

elongated and larger testes, lobed ovary and number of uterine loops (14); P. kuntzi 

Bhutta and Khan, 1975 collected from Gallinula chloropus differs in having an oval 

body, pharynx absent, a short esophagus, longer cirrus sac, postbifurcal genital pore, 

uterine loops 13–14 and smaller eggs. 

The comparison of present species with its congeners is given in Table-6.  

On the basis of aforementioned differentiating diagnostic characteristics between the 

present and previously described species of the genus Paramonostomum 

(Paramonostomum) Lühe, 1909 a new species Paramonostomum (P) bubaki is proposed. 

Name of the new species refers to Bubak city where the Manchhar Lake is located and 

the hosts were collected. 
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Family Notocotylidae Lühe, 1909  

Subfamily Notocotylinae Kossack, 1911 

Genus Catatropis Odhner, 1905 

Catatropis sp. 

(Fig. 17) 

Location: Intestine 

Locality: Manchhar Lake 

Number of specimen: Two from a single host 

Material examined:   FA-T 216–217 

Description 

Body of the worm is small, muscular, dorsoventrally flattened, oval in shape, attenuated 

anteriorly and broadly rounded posteriorly, measured 1.56–2.32 X 0.83–1.35 in size. 

Ventral glands not observed. Oral sucker terminal, cup-shaped, measured 0.16–0.18 X 

0.19–0.21 in size. Pharynx absent. Esophagus very short 0.06 long. Ceca long, smooth, 

extending posteriorly between the uterine loops and vitelline follicles, pass through the 

testes and ovary, terminate blindly at the level of excretory pore.  

Testes irregularly lobed, located in extracaecal field in posterior third of the body. Right 

testis more elongated measured 0.31–0.52 X 0.18–-0.30 and left testis 0.26–0.47 X 0.19–

0.30 in size. Cirrus sac elongate, containing prostatic cells and coiled seminal vesicle. 

Cirrus sac measured 0.40–0.57 X 0.10–0.15 in size. Extrusible portion of the cirrus is 

0.27–0.33 X 0.07–0.09, covered with transverse rows of papillae. Genital pore median, 

closely posterior to the cecal bifurcation.  

Ovary trilobed, situated between testes, measured 0.11–0.25 X 0.18–0.31. Uterus with 

regular, closely packed transverse loops, overlapping cirrus sac posteriorly and ceca at 

some places, reaching up to the level of Mehlis’ gland. Uterine loops 18 in number. 

Mertaterm smaller than cirrus sac lies on left and parallel to the cirrus sac measured 

0.35–0.52 X 0.08–0.12 in size. Vitellaria fairly composed of large follicles arranged 

extracecally but at some places it overlaps the ceca, extending from the anterior third of 



 78

the testes up to the anterior third uterine loop. Eggs double walled, bearing long filament 

at either pole, measured 115–130.  

Remarks 

The genus Catatropis Odhner, 1905 was erected to accommodate the trematodes from 

birds. Type species is Catatropis verrucosa (Froelich, 1789) Odhner, 1905 syn. Fasciola 

anseris Gmelin, 1790; Festucaria pedata Schrank, 1796; Notocotylus triserialis Dies.–

Gower (1938) in domestic and wild Anseriformes; Europe, Asia, Africa. Also in Gallus 

domesticus, France, Tonkin. Other species of the genus include C. appendiculata Lutz, 

1928 in Nettion brasiliense; Venezuela; C. charadarii Skrjabin, 1915 in Helodromus 

ochropus; Russia. Also in Capella gallinago; Uzbekistan; C. cygni Yamaguti, 1939 in 

Cygnus bewickii jankowski, Tadorna tadorna; Japan; C. gallinulae Johnston, 1928 in 

Gallinula tenebrosa; Australia; C. harwoodi Bullock, 1952 in Branta canadensis; N. 

Hampshire; C. hisikui Yamaguti, 1939 in Anser fabalis serrirostris; Japan. Also in 

Aythya fuligula; Czechosl.; C. indica Srivastava, 1935 in Gallus bankiva murghi. Alos in 

Ducks, Geese; India; C. Johnstoni Martin, 1956 experimentally infected the Chickens; C. 

liara Kossack, 1911 in Phoenicopterus roseus; Tunisia; C. orientalis Harshey, 1932 in 

Dafila acuta; Also in Fulica; Uzbekistan; C. pricei Harwood, 1939 in Branta canadensis, 

U.S.A. and C. rauschi Singh, 1956 in Dafila acuta; India.   

The most important diagnostic character of this genus is the presence of longitudinal 

rows of ventral papillae separated by mid-ventral ridge. Due to highly muscular body of 

the present specimens, these structures can not be seen. Therefore, present specimens are 

identified up to the generic level.  
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Family Opisthorchiidae Braun, 1901 

Subfamily Metorchiinae Lühe, 1909 

Syn. Holometrinae Filimonova, 2000 

Genus Metorchis Looss, 1899 

Metorchis pakistanensi n. sp. 

(Fig. 18) 

Location: Gallbladder  

Locality: Manchhar Lake 

Number of specimen: Three from two hosts 

Material examined:   FA-T 218–220 

Description 

Body of the worm is, muscular, with distinct contriction at the level of ventral sucker, 

measured 1.54–1.76 X 0.65–0.67. Maximum width at the level of gonads. Forebody 

measured 0.60–0.65 slightly tapering anteriorly, hindbody rounded posteriorly larger 

than forebody 0.76–0.89 in size. Cuticle roughly outlined. Oral sucker muscular, 0.18–

0.22 X 0.22–0.23 in size. Pharynx relatively very small, measured 0.04–0.07 X 0.05–

0.07 in size. Esophagus very short, 0.03–0.04 in length. Ceca running in lateral fields of 

body overlapped by vitellaria and uterus, reaching up to posterior extremity not uniting 

posteriorly. Ventral sucker also muscular, having almost same diameter as of oral sucker, 

measured 0.19–0.21 X 0.19–0.22 in size, overlapped by uterus.  

Testes lobed, roughly outlined and diagonally placed in posterior part of the body. 

Anterior testis measured 0.12–0.18 X 0.26–0.28 and posterior testis 0.13–0.15 X 0.24–

0.29 in size. Seminal receptacle elongated, 0.30–0.35 X 0.07–0.09 in size. Genital pore 

immediately preacetabular, hardly visible due to extensive uterus. 

Ovary slightly lobed, almost median, pretesticular, measured 0.07–0.19 X 0.09–0.19 in 

size. Laurer’s canal present. Uterus winding forward from ovary up to mid level of 

pharynx and ventral sucker. Vitellaria extending in lateral fields overlapping ceca from 

level of ovary to beyond ventral sucker reaching up to the posterior level of cecal 

bifurcation. Eggs elongated yellowish, measured 18–29 X 11–15 in size. 
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Remarks 

The genus Metorchis Looss, 1899 was erected to accommodate the trematodes from 

birds. Type species is Metorchis albidus (Braun, 1893) Looss, 1899. The species 

collected from birds include M. bilis (Braun, 1790) Odening, 1962 in Falco melanaetus, 

and Circu aeruginosus from Germany; M. crassiusculus (Rud., 1809) Looss, 1899 in 

Falco melanaetus (type host), Circus aeruginosus; Germany; M. butoridi Oshmarin, 

1963 in Butorides striatus, Phalacrocorax carbo; Russia; M. coeruleus Braun, 1902 in 

Cairina moschata; Brazil; M. compascuus (Kowal., 1898) Kowal., 1902 in Anas 

querquedula; Dublany. As subspecies of M. xanthosomus–Bittner and Sprehn (1928); M. 

crassiusculus (Rud., 1809) Looss, 1899 in Falco melanaetus. Also in Archibuteo, Aquila 

buteo, Circus, Milvus, Haliaetus, Nyotea, Mergus, Anas, etc.; Europe; M. crassiusculus 

janus (Kowalewski, 1899) in Anas boschas domesticus; Poland; M. elegans Belogurov et 

Leonov, 1963 in Anas acuta, Kamchatka; M. hovorkai Macko, 1955 Nyroca nyroca, 

Slovakia; M. intermedius Heinemann, 1937 in Pelecanus onocrotalus, Phalacrocorax 

carbo, Volga delta; Anas acuta, Lower Dniester; Anas; Bulgaria; M. nettioni Baugh, 

1958 in Nettion crecca; India; M. orientalis Tanabe, 1920 in Anas boschas, Podiceps 

ruficollisn japonicus, Milvus lineatus, Eurytomus orientalis calonyx, Bubulcus ibis, 

Cormorandus, Phasianus torquatus; Japan, Formosa, China, Siberia; M. pinguicola 

Skrjabin, 1913 in Spheniscus demersus; S. Africa. Also in Gallus dom., Spheniscus 

demersus, Porphyrio porphyrio; Russia; M. skrjabini (Zhukova, 1934) Ryzhikov, 1967 

syn. Opisthorchis s. Z., in Anas boschas dom.; Siberia; M. taiwanensis Morishita et 

Tsuchimochi, 1925 in domestic duck, Gallicrex cinerea, Gallus domesticus, Coturnix, 

Formosa, China; M. tener Kowalewski, 1903 in Mergus merganser; Europe; M. 

xanthosomus (Crepl., 1846) Braun, 1902 in Colymbus septemriionalis, Alea, Anas, 

Nyroca, Cygnus, Gallus, Larus, Leptoptilus, Mergus, Oidemia, Circus, Podiceps, 

Porphyrio, Fulica, Phalacrocorax, Urinator, Sphenorhynchus; Europe, China; M. 

xanthosomus minor Nardelli, 1946 in Cairina moschata; Italy and M. zacharovi Layman, 

1926 in Anas circia, A. querquedula, Pica pica; Russia.  

The present species (1.54–1.76 X 0.65–0.67) is smaller in size than M. intermedius  

(1.57–2.42 X 0.61–0.93), M. crassiusculus (1.75–3.75 X 1.0–1.5), M. tener (2.0 X 0.34), 
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M. orientalis (2.0–4.0 X 0.54–1.1), M. bilis (2.05 X 0.66), M. nettioni (2.37 X 1.06), M. 

coeruleus (2.5 X 0.66), M. xanthosomus (2.8–3.2 X 0.8–0.9), M. elegans (3.2–4.5 X 

0.46–0.54), M. pinguicola (3.4–4.75 X 1.0–1.12), M. skrjabini (4.1 X 0.71), M. butoridi 

(4.2–4.7 X 0.65–0.7), M. taiwanensis (4.3–5.6 X 0.96–1.06) and larger than M. zacharovi 

(1.36–1.54 X 0.51–0.57). 

Present specimens have close resemblance with Metorchis orientalis Tanabe, 1920 in 

body shape but differs in having smaller body size, larger size of ventral sucker, deeply 

lobed and roughly outlined contiguous testes, more elongate seminal receptacle, slightly 

lobed ovary and smaller size of the eggs. 

M. coeruleus Braun, 1902 differs from present species in shape and larger body, oral 

sucker larger than ventral sucker, uterine windings, distribution of vitellaria, shape, size 

and arrangement of ovary, seminal receptacle and testes and smaller posttesticular space.  

M. crassiusculus (Rud., 1809) Looss, 1899 differs in shape and larger body, oral sucker 

larger than ventral sucker, uterine windings, extension of vitellaria up to pharynx, smaller 

oval shaped ovary, shape and position of testes, smaller seminal receptacle and smaller 

posttesticular space.  

M. intermedius Heinemann, 1937 differs in body shape, ventral sucker larger than oral 

sucker, uterine windings, shape, size and arrangement of ovary, seminal receptacle and 

testes and smaller posttesticular space.  

M. orientalis Tanabe, 1920 differs in shape and larger body, hindbody very large, long 

distance between ventral sucker and ovary, shape, size and location of ovary, seminal 

receptacle and testes, smaller posttesticular space and larger eggs.  

M. pinguicola Skrjabin, 1913 differs in shape and larger size of body, oral sucker larger 

than ventral sucker, longer esophagus, uterine windings, distribution of vitellaria, shape, 

size and position of ovary, seminal receptacle and testes and smaller posttesticular space. 

M. tener Kowalewski, 1903 differs in shape and larger body, oral sucker larger than 

ventral sucker, longer esophagus, ventral sucker at middle of body, arrangement of 
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vitellaria, shape, location and smaller sizes of ovary, seminal receptacle and testes, 

smaller posttesticular space and eggs. 

M. bilis (Braun, 1790) Odening, 1962 differs in shape and larger body, oral sucker larger 

than ventral sucker, longer esophagus, rounded ovary, smaller distance between ovary 

and ventral sucker, shape of testes and smaller posttesticular space. 

M. elegans Belogurov et Leonov, 1963 differs in having cylindrical and longer body, 

longer esophagus, smaller oral and ventral suckers, distribution of vitellaria, rounded 

ovary, almost tandem testes and smaller posttesticular space. 

M. hovorkai Macko, 1955 differs in tapering body at both ends, distribution of vitellaria, 

submedian, ovary, seminal receptacle and testes oval in shape and smaller posttesticular 

space. 

M. nettioni Baugh, 1958 in having larger body attenuated anteriorly and rounded 

posteriorly, longer esophagus, smaller oral and ventral suckers, oval ovary, shape and 

arrangement of testes, distribution of vitellaria and smaller posttesticular space.   

M. taiwanensis Morishita et Tsuchimochi, 1925 differs in larger body with maximum 

width at middle, spiny cuticle, oral sucker smaller than ventral sucker, distribution of 

vitellaria, rounded overlapped testes and short posttesticular space.   

M. zacharovi Lyman, 1926 differs in pear-shaped smaller body, longer esophagus, 

ventral sucker larger than oral sucker, ovary oval, oblique testes and longer posttesticular 

space.   

M. xantosomus (Creplin, 1846) Braun, 1902 differs from present species in shape and 

larger body, smaller oral and ventral suckers, longer esophagus, uterine windings, 

distribution of vitellaria, shape, size and arrangement of ovary, seminal receptacle and 

testes, smaller posttesticular space and larger eggs.  

The comparison of present species with its congeners is given in Table-7.  

On the basis of aforementioned diagnostic differences, a new species Metorchis 

pakistanensi is proposed to accommodate the present worm. However, this genus is 

being reported for the first time from Pakistan.  
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Family Orchipedidae Skrjabin, 1924 

Genus Orchipedum Braun, 1901 

Orchipedum tracheicola Braun, 1901 

(Fig. 19) 

Location: Lungs 

Locality: Manchhar Lake 

Number of specimen: Only one 

Material examined:   FA-T 221 

Description 

Body elongate, rounded anteriorly, tapering posteriorly. Maximum width 1.34 at mid 

level of uterus. Forebody measured 1.52 and hind body 5.60 in size. Oral sucker almost 

round, subterminal, measured 0.39 X 0.42 in size. Prepharynx absent. Pharynx muscular 

with bulbuos enlargement, 0.39 X 0.23 in size. Esophagus absent. Ventral sucker 

muscular, larger than oral sucker, measured 0.55 X 0.57 in size, partially covered with 

eggs filled in uterus. Ceca with diverticles, bifurcates at preacetabular region and 

terminates at posterior extremity. 

Testes numerous, not uniform in shape, roughly arranged almost in postovarian 

intercecal fields. Genital pore postbifucal.  

Ovary submedian, oval, postacetabular, 0.30 X 0.32 in size lying at the distance of 0.62 

from ventral sucker. Vitellaria not densely distributed, occupying the lateral fields 

commencing from mid level of uterus up to posterior extremity, not united posteriorly. 

Uterus short between acetabulum and ovary completely filled with eggs. Eggs large, 

oval, 67–81 X 33–47 in size. Excretory vesicle tubular.  

Remarks 

The genus Orchipedum was erected by Braun, 1901 to accommodate the trematodes 

from birds. Type species is Orchipedum tracheicola Braun, 1901 in trachea of Anas 

fusca from Australia. Also in Oidemia fusca deglandi, Michigan; Anas querquedula, 



 84

Casarca ferruginea; Kirgizia; Cygnus buccinator, British Columbia; Cygnus sp., Europe. 

Other species include O. akhtari Bhalerao, 1941 in Platalea leucorodia major; 

Afghanistan, India; O. armeniacum Skrjabin, 1925 in Fulica atra; Armenia; O. 

centrorchis Witenberg, 1922 in bronchi of Pelecanus onocrotalus; Turkistan; O. 

conjunctum Shtrom in Skrjabin, 1947 in Ciconia ciconia asiatica; Uzbekistan; O. 

formosum (Sonsino, 1890) Odhner, 1913 syn. Polyorchis f. (S.) Stossich, 1892 in Grus 

cinerea, Ciconia nigra; Europe, Siberia; O. jolliei Schell, 1967 in Grus c. canadensis; 

Idaho, U.S.A; O. kirgisicum Ablasov et Iksanov in Larus ridibun; Kirgizia; O. sufflavum 

Nicoll, 1914 in Platalea regia; Queensland; O. turkestanicum Skrjabin, 1913 in Platalea 

leucorodia; Russian Turkestan; O. leanderi Farooqi, 1958 in Leander fluminicola.    

Present form meets in its morphological characters with Orchipedum tracheicola Braun, 

1901 recovered from Anas fusca, Austria, hence identified as such. Previously this 

species was reported by Bhutta and Khan (1975) from the host Gallinule chloropus in 

Pakistan. This is second report of genus Orchipedum Braun, 1901 from Pakistan. 

Whereas, Fulica atra is the new host record for Orchipedum tracheicola Braun, 1901. 
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Family Microphallidae (Ward, 1901) Travassos, 1920 

Subfamily Microphallinae Ward, 1901 

Genus Microphallus Ward, 1901 

Microphallus magnagulletum n. sp. 

(Fig. 20) 

Location:   Intestine 

Locality:   Manchhar Lake 

Number of specimen:  Two from a single host 

Material examined:  FA-T 222–223 

Description 

Body of the worm is very small, muscular, claviform, measured 0.40–0.42 in size. 

Cuticle spinose in such a manner as to present a microscopically rough surface. Forebody 

measured 0.26–0.29 X 0.08–0.14 longer than hindbody 0.07–0.1 X 0.15–0.18 in size. 

Prepharynx smaller 0.01–0.02 long. Pharynx muscular, oval in shape, measured 0.02–

0.03 X 0.02 in size. Esophagus very broad and long, measured 0.09–0.10 X 0.04–0.05 

bifurcate into the cecal fork at a distance of 0.04–0.05 from ventral sucker. Ceca short, 

thick-walled, irregularly outlined, diverticulate laterally, end near the posterior level of 

ventral sucker. Ventral sucker smaller than oral sucker, situated in posterior third of 

body, measured 0.04–0.05 X 0.04–0.05 in size.  

Testes oblique, forming triangle with ventral sucker. Right testis posterolateral to the 

ventral sucker, measured 0.03–0.05 X 0.01–0.02 and left testis submedian, measured 

0.03–0.04 X 0.01–0.02 situated behind the ventral sucker. Seminal vesicle “V” shaped, 

0.03–0.06 X 0.01 in size. Ovary submedian, oval in shape, anterior to the left testis, 

situated on left postero-lateral side of the ventral sucker, sharing edges with left cecum 

and left testis.  

Ovary measured 0.02–0.04 X 0.02 in diameter. Vitellaria in hindbody occupying lateral 

fields from the postacetabular level reaching up to the posterior extremity. Uterus 

without coils containing few eggs. Eggs oval, double-walled, operculated 13–16 X 5–9 in 

size. 



 86

Remarks 

The genus Microphallus (Spelophallus) Jägerskiold, 1908 was erected to accommodate 

the trematodes from birds. Type species is Microphallus (Spelophallus) primas 

(Jägerskiold, 1908) Stunkard, 1958 from intestine of the Crab-eating marine birds 

(Lariformes, Anseriformes) from Northern and Western Europe. Other species include 

M. similis Stunkard, 1957 from Larus argentatus and Sterna hirundo; America; M. 

kinsellai Canaris and Deblock, 2000 from Actitis macularia; Belize (Central America); 

M. bilobatus Cable, Connor and Balling, 1960 from Charadrius marginatus; Namibia. 

Some other species reported by McDonald, 1981 from Waterfowls include; M. 

pygmaetus, M. tasmaniae, M. claviformis, M. pirum, M. longicaecum, M. 

pseudogonotylus, M. tauricus, M. papillorobustus, M. primas, M. similis, M. nicolli, M. 

somateriae and M. oblonga.   

Present species shows close morphological resemblance with M. nicolli and M. 

tasmaniae. However, it differs from M. nicolli in having smaller body size, very long and 

broad esophagus, larger size of testes and ovary and smaller size of oral sucker than 

ventral sucker. The present species also differs from M. tasmaniae in having smaller 

body size, smaller size of prepharynx, larger size of oral sucker as well as ventral sucker 

and “V” shaped seminal vesicle. 

The comparison of present species with closely allied species is given in Table-8.  

On the basis of body size, very broad esophagus, short irregularly outlined thick walled 

ceca, shape and position of testes and ovary, size of oral sucker as well as ventral sucker, 

the present specimens are regarded as a new species, Microphallus magnagulletum. The 

name of new species refers to the broader esophagus. 
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CESTODE 
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DESCRIPTION OF CESTODE  

During present study only one previously described species of cestode is recorded. 

However, this genus of cestode is reported second time from Pakistan.  
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Family Hymenolepididae Railliet et Henry, 1909 

Subfamily Hymenolepidinae Perrier, 1897 

Genus Diorchis Clerc, 1903 

Diorchis balacea Johri, 1960 

(Fig. 21) 

Location:   Intestine 

Locality:   Manchhar Lake 

Number of specimen:  116 from 67 hosts 

Material examined:  FA-C 1–116 

Description 

Body of these cestodes measured 124.56–173.25 in length with maximum width at the 

level of gravid segment. Scolex small, muscular, wider than long, measured 0.23–0.31 X 

0.24–0.33 in size. Suckers muscular, oval 0.07–0.10 X 0.04–0.09 in size. Rostellum 

invaginated or not, measured 0.04–0.04 X 0.03–0.04. Rostellum sacs present 0.40–0.60 

X 0.17–0.28 in size. Rostellum provided with a single row of 10 hooks, measured 0.06–

0.07 in size. Neck long, 0.22–0.36 in size. All segments wider than long. Immature 

segments numerous 120–150, measured 0.05–0.08 X 0.42–0.63. Mature segments 475–

505, measured 0.19–0.30 X 1.39–1.40. Gravid segments 150–163 in number, each 

segment measured 0.39–0.84 X 0.88–1.53. Boundaries of the gravid segments are not 

marked clearly owing to the extension of the uterus. Genital pore unilateral and 

approximately midmarginal.  

Cirrus extruded in most of the segments, comprising of a long slender distal portion 

measured 0.03–0.15 and smaller swollen portion 0.03–0.04 in size. Cirrus pouch long, 

cylindrical, 0.60–0.71 X 0.07–0.10 extending from middle of the segment. Testes two, 

measured 0.15–0.20 X 0.28–0.46 in size, centrally located between the longitudinal 

excretory vessels. Ovary compact, oval in shape, measured 0.10–0.13 X 0.26–0.32, 

situated almost in middle of the segment. Vitelline gland compact, situated between the 

testes, measured 0.10–0.14 X 0.20–0.22 in size. Seminal receptacle oval in shape 0.07–

0.10 X 0.10–0.16 in size. Gravid segments almost completely filled with eggs. Eggs 



 90

elongated, spindle shaped, measured 43–58 X 20–23 in size. Oncosphere measured 27–

45 X 13–17 in size.  

Remarks 

The genus Diorchis Clerc, 1903 was erected to accommodate cestodes of birds. Type 

species is Diorchis acuminatus (Clerc, 1902) Clerc, 1903 in Anas crecca, A. streptera, 

Fulica atra; Oural. Also in other Anseriform birds (Anas, Chaulelasmus, Fuligula, 

Nyroca, Mareca, Nettion, etc); Europe. Other species include D. abuladze Krotovo, 1949 

in Anas clypeata; Russia; D. acicula-sinuatus (Rosseter, 1909) n.comb., in Anas boschas 

fera; England; D. alvedea Johri, 1939 in Streptopelia orientalis; India; D. americanus 

Ransom, 1909 in Fulica americana, Gallus gallus; U.S.A. Also in Dendrocitta sp.; 

Calcutta. Gallinula chloropus, Fulica atra; France, India; D. americanus turkestanicus 

Skrjabin, 1915 in Gallinula chloropus; Turkestan. Also in Fulica cristata, Somalie-Nord; 

D. anomalus Schmelz, 1941 in Anas sp.; Chnina; D. bulbodes Mayhew, 1929 in Anas 

platyrhynchos, Aix sponsa; U.S.A., Maxico. Also in Anas platyrhyncha, Oedemia fusca; 

Europe; D. chalcophapsi Johri, 1939 in Chalcophaps indica; India; D. crassicollis 

Sugimoto, 1934 in Columba livia domestica; Formosa. Also in Streptopelia orientalis; 

Sakhalin; D. excentricus Mayhew, 1925 in Erismatura jamaicensis, Aythya affinis; 

U.S.A. Also in Nyroca fuligula; W. Siberia; D. flavescens (Krefft, 1871) in Anas 

superciliosa, Dendrocygna arcuata, Nettion castaneum, N. crecca, Spatula rhynchotis, 

Nyroca australis; Australia, New Zealand, China. Also in Arctonetta fischeri; Alaska; D. 

formosensis Sugimoto, 1934 in Anas platyrhyncha; Formosa; D. inflatus (Rud., 1819) in 

Fulica atra, Anas sp.; Europe. F. atra, N. ferina; W. Siberia; D. jacobii Fuhrm., 1932 for 

Diorchis inflata of Jacobi, 1898 in Fulica atra; Europe; D. kodonodes Mayhew, 1929 in 

Querquedula discors, Q. querquedula; N. America; D. longibursua Steelman, 1939 in 

Fulica americana americana; Oklahoma; D. longicirrosus Meggitt, 1927 in Fulica atra, 

Querquedula crecca; Egypt, France;  D. magnicirrosus Moghe et Inamdar, 1934 in a 

Dove; India; D. mathevossianae Krotov, 1949 in Nyroca ferina, Clangula clangula; 

Russia; D. microcirrosus Mayhew, 1929 in Querquedula discors, Q. querquedula; N. 

America;  D. nyrocae Yamaguti, 1935 in Nyroca marila, Tadorna tadorna; Japan. Also 

in Anas sp. Netta, Nyroca; W. Siberia; D. oschmarini Sudarikov, 1950 in Fulica atra; 
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Russia; D. ransomi Schultz, 1940 for Diorchis acuminata of Ransom, 1909 in Fulica 

americana; Nebraska. Also in Fulica atra, Nyroca ferina; Russia; D. sibiricus Linstow, 

1905 in Erionetta spectabilis; Zarjahafen. Also in Polysticta stelleri; Alaska; D. sobolevi 

Spasskaja, 1950 in Fulica atra; Russia; D. spinatus Mayhew, 1929 in Chaulelasmus 

streperus; N. America, Volga Delta; D. spiralis Szpotanska, 1931 in Chenopsis atrata; 

Australia; D. tilori Singh, 1952 in Acridotheres tristis; Lucknow; D. tringae Dubinina, 

1954 in Tringa tetanus; W. Siberia; D. tshanensis Krotov, 1949 in Anas strepera; Russia; 

D. vigisi Krotov, 1949 in Anas crecca; Russia; D. visayana Tubangui et Masiluñgan, 

1937 in Gallinula chloropus; Philipines; D. wigginsi Schultz, 1940in Nyroca valisneria; 

U.S.A. Also in Anas sp. China and Diorchis sp. Bilqees, 1985 in a Duck; Pakistan. 

Present specimens differ from Diorchis longibursum Steelman, 1939 collected from the 

Coot Fulica a. americana in having larger body size, larger size of suckers with absence 

of minute spines covering entire cavity, larger size of the rostellum hooks, smaller size of 

the cirrus sac, smaller size and shape of the testes and larger size of the vitelline gland.  

Present species also differs from Diorchis inflata (Rudolphi, 1819) collected from 

Nyroca rufa, Nyroca ferina and Fulica atra in having larger body size, absence of minute 

spines covering the suckers, smaller size of the cirrus sac, larger size of vitelline gland, 

shape and size of the testes and the ovary.   

The present species further differs from Diorchis nyrocae Long and Wiggins, 1939 

collected from Canvasback in having smaller body size, smaller width of the proglotid, 

larger size of the neck and cirrus sac. 

The present species also differs from Diorchis ralli Arther, 1944 collected from King 

Rail, in having larger size of strobila, smaller size of rostellar hooks, shape of the ovary, 

larger size of cirrus sac and smaller size of eggs. 

This cestode has close resemblance with Diorchis balacea Johri, 1960 collected from 

Fulica atra, in shape of the scolex, arrangement of the rostellar hooks, size of the neck, 

shape and size of the ovary and vitelline gland, shape of the egg and oncosphere. 

On the basis of comparison of the diagnostic characteristics of the present species with 
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those of the previously described species of the genus Diorchis Clerc 1903, this cestode 

is identified as Diorchis balacea Johri 1960. 

However, this is second record of the genus Diorchis Clerc, 1903 from Pakistan. 
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DESCRIPTION OF NEMATODES 

Present study documented five species of nematodes belonging to five genera. Out of 

five genera of nematodes, four are reported for the first time from Pakistan. Only one 

new nematode is reported from this bird (Fulica atra).  
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Family Amidostomidae Baylis and Daubney, 1926 

Genus Amidostomum Railliet et Henry, 1909 

Amidostomum fulicae (Rudolphi, 1819) Seurat, 1918 

(Fig. 22) 

Location: Gizzard  

Locality: Manchhar Lake, Keenjhar Lake and River Indus at 

Jamshoro. 

Number of specimen: 502 (295 ♀ & 207♂) from 57 hosts 

Material examined:   FA-N 1–502 

Description 

Male: 

Body measured 8.40–8.60 X 0.16–0.20. Buccal capsule wider than deep, 0.01 X 0.01–

0.02 in size. Esophagus measured 0.46–0.58 X 0.03–0.05. Spicules complicated, equal in 

size 0.07–0.10, divided into two parts of which the outer is shorter than the inner. 

Gubernaculum club-shaped, 0.01–0.02 long. Caudal bursa has two lateral lobes, with 

their free margins bent towards ventral surface. All the rays at bursa originate 

independently from base of the lateral lobes. Ventral rays narrow, long, separated from 

each other. Lateroventral rays longer, reaching up to the margins of the bursa. Lateral 

rays shorter and thicker than ventral rays; the shortest rays of this group are 

externolateral rays which do not reach up to the margins of bursa. Dorsal ray originate 

between bases of the lateral lobes. No papillae observed at the posterior end.  

Female: 

Body longer than the males, measured 5.34–9.30 X 0.15–0.23. Buccal capsule wider than 

deep, 0.01 X 0.01–0.03 in size. Esophagus 0.47–0.48 X 0.04 in size. Vulva near middle 

of body. 
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Remarks 

The genus Amidostomum Railliet et Henry, 1909 was proposed to accommodate 

nematodes from birds. Type species is Amidostomum anseris (Zeder, 1800) Railliet and 

Henry, 1909 reported from the gizzard of Waterfowls. Also reported from the other hosts 

including Geese from North America; Swans, Whistling Swans Olor columbianus, 

Trumpeter swans Olor buccinator, Common Goldeneye, Bucephala islandica (MacNeill, 

1970); Anser albinoformes, A. fabalis, Cygnus cygnus and C. columbianus (Borgsteede, 

2006); Podiceps ruficollis and Purpurea (Barus et al., 1978). Other species of the genus 

include A. acutum (Lundahl, 1848) in Mergus albellus, M. merganser (Barus et al., 

1978), Anas acuta, A. clypeata, A. crecca, A. penelope, A. platyrhynchos, A. 

querquedula, A. strepera, A. poecilorhyncha, Anser anser, A. albifrons, Aythya ferina, A. 

fuligula, A. marila, Bucephala clangula, Melanitta fusca, M. nigra, Tadorna tadorna, 

Somateria mollissima, Recurvirostra avocetta, Fulica atra, Himantopus himantopus, 

Tetrastes bonasia, Tetrao urogallus, Lagopus lagopus and L. mutus (Borgsteede, 2006), 

(Yoshino, 2009); A. fulicae (Rudolphi, 1819) Seurat, 1918 in Fulica atra (type host), 

Podiceps ruficollis, P. nigricollis, L. ridibundus (Barus, 1978) and A. orientale Ryzhikov 

and Pavlov, 1959 in Mergus merganser, Ducks, Pochards and Goosanders from Russia. 

The present specimens have close resemblance with Amidostomum fulicae (Rudolphi, 

1819) Seurat, 1918 collected from the host Fulica atra.  Hence, it is identified as such. 

This genus is reported for the first time from Pakistan. 
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Family Acuariidae Railliet, Henry and Sisoff, 1912 

Subfamily Acuariinae Railliet, Henry and Sisoff, 1912 

Genus Synhimantus (Dispharynx) Railliet, Henry and Sisoff, 1912 

Synhimantus (Dispharynx) nasuta (Rudolphi, 1819) Chabaud, 1975 

(Fig. 23) 

Location:   Under lining of the Gizzard 

Locality:   Manchhar Lake 

Number of specimen:  Two (one ♂ & one ♀) from a single host 

Material examined:   FA-N 503–504 

Description 

General 

Body of the worm is stout. Four distinct cordons, convoluted, begin at the dorsal and 

ventral sides of the oral opening, extending posteriorly to the post-glandular part of the 

esophagus and recurrent anteriorly to the mid level of the muscular part of esophagus. 

Cordons measured 0.87–0.90 in length. Buccal capsule long, narrow. Esophagus divided 

into anterior muscular portion and larger posterior glandular portion. Nerve ring, 

excretory pore and cervical papillae not visible. 

Male: 

Body measured 5.55 X 0.18 in size. Buccal capsule 0.85 in length. Esophagus 0.37 in 

size. Muscular part of esophagus measured 0.16 and glandular part 0.21 in size. Posterior 

part of the body is highly coiled. Caudal alae well developed. Tail bluntly round 0.07 in 

size. Pedunculate caudal papillae present. Four pairs of them are preanal and and five are 

postanal. Out of five pairs of the postanal papillae, two pairs are sessile present near the 

tip of tail. Ventral surface of the precloacal region have prominent longitudinal ridges. 

Spicules are unequal and dissimilar in shape. Left spicule is long, narrow, 0.21 in length. 

Right spicule is short, very broad, with enlarged proximal portion, measured 0.13 X 0.03 

in size. 
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Female: 

Body measured 5.27. Buccal capsule 0.09 in size. Esophagus measured 0.41. Muscular 

part of the esophagus measured 0.17 and glandular part 0.24 in size. Vulva located at the 

level of 1.0 from the posterior extremity. Tail is short, measured 0.06. Eggs almost 

round, measured 13–16 X 9–14. 

Remarks 

The genus Synhimantus (Dispharynx) Railliet, Henry and Sisoff, 1912 was proposed to 

accommodate the nematodes collected from the gizzard of birds.  

Railliet et al. (1912) revised the genus Acuaria Bremser, 1811 and erected Dispharynx as 

its subgenus. Skrjabin (1916) moved Dispharynx at generic level and Skrjabin et al. 

(1916) reported 23 species in the genus. Chabaud (1975) considered Dispharynx as 

subgenus of Synhimantus Railliet, Henry and Sisoff, 1912. Mawson (1982) accepted 

Chabaud’s subgeneric designation and described a new species but on the other hand 

Gogi and Sarmah (1988) considered Dispharynx as distinct genus. Zhang et al. (2004) 

treated Dispharynx as a subgenus of Synhimantus Railliet, Henry and Sisoff, 1912. In 

this study we follow the Zhang et al. (2004) and consider Dispharynx as a subgenus of 

Synhimantus Railliet, Henry and Sisoff, 1912. 

The present specimens have close resemblance with Synhimantus (Dispharynx) nasuta 

(Rudolphi, 1819) Chabaud, 1975 in all essential features and is identified as such. 

Previously this species is reported from Caryothraustes pliogaster, Ciconia sp., 

Crotophaga ani, Geothlypis poliocephala, Gallus gallus, Guira guira, Larus genei, 

Larus ridibundus, Numida meleagris, Porphyrula martinica, Passer domesticus, 

Platyrinchus cancrominus, Ramphocaenus melanurus, Thraupis episcopus, Turdus grayi,  

Turkeys, Vermivora peregrine, Accipiter nisus, Falco sparvarius, Falco tinnunculus, 

Falco cenchroides, Buteo buteo and other species of birds of prey including Aegiolus, 

Aquila, Asio, Bubo, Circus, Cerchenis, Gyps, Otus, Strix and Pycnonotus goivier. 
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Synhimantus (Dispharynx) nasuta (Rudolphi, 1819) Chabaud, 1975 is cosmopolitan in 

Passeriform and Galliform birds. Fulica atra is new host record for the genus 

Synhimantus (Dispharynx) Railliet, Henry and Sisoff, 1912. 
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Family Tetrameridae Travassos, 1914 

Genus Tetrameres Creplin, 1846 

Tetrameres globosa (Von Linstow, 1879) 

(Fig. 24) 

Location: Gizzard  

Locality: Manchhar Lake  

Number of specimen: Only five males from three hosts 

Material examined:   FA-N 505–509 

Description 

Body elongate, cylindrical, with pointed posterior end, measured 2.42–4.63 X 0.08–0.14. 

Cuticle with fine transverse striations. Inconspicuous lateral alae extending down the 

length of body. Four transverse rows of cuticular spines, two dorsal and two ventral run 

parallel throught body. Cuticular spines measured 0.01–0.03 start at the distance of 0.02 

from anterior extremity. Number of cuticular spines 40–41 per row. Nerve ring located at 

the level of 0.16–0.18 from anterior extremity. Excretory pore located at the level of 0.37 

from anterior extremity. Distance between excretory pore and nerve ring is 0.18. Mouth 

surrounded by weakly developed lateral pseudolabia. Buccal cavity 0.01 in size. 

Esophagus divided into muscular and glandular portions. Muscular portion measured 

0.75–0.95 and glandular portion 0.24–0.34 in size. Only one spicule present, measured 

0.29–0.56. Gubernaculum absent. Tail 0.16–2.0 in size, pointed posteriorly. Seven pairs 

of caudal spines present. Few additional spines are also present.  

Remarks 

The description is based only on five male nematodes. Females were not found. The 

present specimens have close resemblance with T. globosa (Von Linstow, 1879) 

collected from Fulica atra in body size, number of rows of cuticular spines, number of 

caudal spines but differ in having only one spicule. In some reports T. globosa have been 

collected with only one spicule or the second spicule is rudimentary present. Therefore, 

on the basis of above mentioned diagnostic characteristics the present specimens are 
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identified as T. globosa (Von Linstow, 1879). This is first record of the genus Tetrameres 

Creplin, 1846 from Pakistan.  
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Family Capillariidae Neveu-Lemaire, 1936 

Genus Thominx Dujardin, 1845 

Thominx thattae n. sp. 

(Fig. 25) 

Location: Cecum 

Locality: Manchhar Lake and Keenjhar Lake.  

Number of specimen: 17 (seven ♂ & ten ♀) from four hosts 

Material examined:   FA-N 510–526 

Description 

Male: 

Body of male worms measured 23.70–25.35 X 0.5–0.7. Esophagus long, measured 

10.17–13.34 with 0.41–0.85 muscular part. Spicule long 0.67–0.76 in length. Spicule 

sheath covered with very small spines. 

Female: 

Body of female worms measured 28.71–32.25 X 0.4–0.46. Esophagus also long, 

measured 7.51–8.27 with 0.35–0.41 muscular part. Vulva smooth with no cuticular 

outgrowths or cuticular swelling, situated at 6.43–7.50 from the anterior extremity. Anus 

is terminal. Eggs 20–50 X 20 in size, with small caps at poles. 

Remarks 

The genus Thominx Dujardin, 1845 was erected to accommodate nematodes parasites of 

birds. Some species reported in birds include T. anatis (Schrank, 1790) in Podeceps 

griseigena, Mergus merganser, M. serrator, Larus argentatus, L. genei, L. minutes, L. 

ridibundus, Hydroprogne tschegrava, Sterna sandvicensis and S. albifrons from Europe 

and Asia; T. contorta (Creplin, 1839) in Podeceps ruficollis, Phalacrocorax carbo, 

Botaurus stellaris, Larus ridibundus, L. argentatus, L. fuscus, L. canus, L. minutes, L. 

hyperboreus, L. crassirostris, L. schistisagus, L. genei, L. ichthyaetus, Hydroprogne 

tschegrava, Sterna aleutica, S. albifrones, S. hirundo, S. sandvicensis, Chlidonias nigra, 
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Ch. Leucoptera, Gelochelidon nilotica, Rissa tridactyla, Uria lomvia and Cepphus grille 

from Austria, Demark, England, Estonia, Czechoslovakia, Italy, Latvia, Norway, Poland, 

Romania, Sweden, Ukrain, USSR, and Asia; T. spirale (Molin, 1858) in Plegadis 

falcinellus and Platalea leucorodia from Italy, USSR, Volga delta and Ukraine and T. 

fulicae Borgarenko, 1959 in Black Coot Fulica atra from USSR.  

The differentiating characteristics of the present species from its congeners include 

largest body size, smaller size of spicule and smaller size of eggs.  

The comparison of present species with its congeners is given in Table-9.  

On the basis of largest body size, smaller size of spicule and eggs, a new species 

Thominx thattae is proposed. The new species is named after the locality of the host. The 

genus Thominx Dujardin, 1845 is being reported for the first time from Pakistan.  
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Family Strongyloidae, Chitwood & McIntosh, 1934 

Genus Strongyloides Grassi, 1879 

Strogyloides avium Cram, 1929  

(Fig. 26) 

Location: Intestine   

Locality: Keenjhar Lake, Manchhar Lake.  

Number of specimen: 1663 ♀ from 69 hosts 

Material examined:   FA-N 527–2189 

Description 

Body of the worm is small, thread like in structure, measured 1.17–2.23 X 0.03. Mouth 

hexagonal but in some specimens funnel-shaped. Transverse striations present throughout 

the body. Esophagus long, cylindrical, filariform, slightly thickened and rounded at 

posterior end measured 0.44–0.58 in length. Nerve ring not observed. Anterior and 

posterior ovaries straight. Anterior ovary overlapped by intestine. Vulva opens 

transversely with slightly protruding margins, at the level of 1.14–1.28 from the anterior 

end. Uterus opens direct to vulva. Eggs elliptical, thin shelled, measured 270–520 X 18–

26, arranged in single row in the uterus. Tail short, tapering posteriorly. Anus situated at 

the level of 0.04 from end of tail.  

Remarks 

The description of this nematode is based on only female specimens. The genus 

Strongyloides Grassi, 1879 was erected to accommodate the nematodes from birds. The 

present specimens have close resemblance with Strogyloides avium Cram, 1929 in all 

essential features and identified as such. Previously this genus is reported from the avian 

hosts including Fulica americana, Dafila bahamensis, Bustard, Gallus gallus domesticus, 

Junko h. hyemalis, Anas platyrhynchos domestica, Columba livia domestica, Butorides v. 

virescens, Butorides virescens maculatus, Rallus aquaticus indicus, Ardea h. herodias, 

Pavo muticus, Himantopus candidus, Pavo cristatus, Coturnix c. japonica, Passer 

domesticus kaibito, Common Gull, Larus Canus, Colinus virginianus, Agelaius 

phoeniceus, Bonasa umbellus, Meleagris gallopavo and Nyctanassa violacea.  



 105

Several species of the genus have been reported from Hong Kong, Japan, Louisiana and 

North America. Fulica atra is the new host record for the genus Strongyloides Grassi, 

1879. However, this genus is being reported for the first time from Pakistan. 
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ACANTHOCEPHALA 
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DESCRIPTION OF ACANTHOCEPHALA 

During current study only one new species of acanthocephalan is described from this 

host (Fulica atra).  
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Family Polymorphidae Meyer, 1931 

Subfamily Polymorphinae Meyer, 1931 

Genus Polymorphus Lühe, 1911 

Polymorphus fulicai n. sp. 

(Fig. 27)  

Location:   Intestine 

Locality:   Manchhar Lake 

Number of specimen:  Seven (four ♂ & three ♀) from a single host 

Material examined:   FA-A 1–7 

Description 

Body in both sexes is spinose, thick, large, and fusiform. Proboscis is globular, double 

walled. Neck long and cylindrical. Proboscis receptacle cylindrical, double walled. Body 

of female worms filled with ovarian balls, and eggs scattered in entire body up to 

proboscis receptacle. Second quarter of the trunk in both sexes is covered with small 

spines, distributed equally on ventral and dorsal sides of the body. Body spines consist of 

46 longitudinal rows of 16 spines each. Body spines measured 0.03. Proboscis armed 

with 19 longitudinal rows of 8 hooks each. Basal hooks and apical hooks smaller in size 

than middle ones. Cement glands six, cylindrical.  

Male: 

Entire worm 2.81–2.95  

Trunk 2.17–2.21 X 0.56–0.62  

Proboscis 0.26–0.30 X 0.16–0.18  

Neck 0.38–0.43 X 0.32–0.33  

Proboscis receptacle 0.43–0.57 X 0.12–0.16  

Leminisci 0.50–0.60  

Spinose area of trunk 0.56–0.58 X 0.55–0.56  

Anterior testis 0.22–0.27 X 0.13–0.18  
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Posterior testis 0.21–0.26 X 0.15–0.18  

Female: 

Entire worm 2.53–2.85  

Trunk 1.95–2.21 X 0.56–0.68  

Proboscis 0.24 X 0.15–0.16  

Neck 0.33–0.40 X 0.30–0.32  

Proboscis receptacle 0.32–0.50 X 0.15–0.17  

Lemnisci 0.34–0.60  

Spinose area of trunk 0.57–0.58 X 0.54–0.68  

Ovarian balls 0.06–0.11 X 0.04–0.07  

Eggs 34–71 X 10–15  

Remarks 

The genus Polymorphus was erected by Lühe, 1911 to accommodate the 

acanthocephalans from birds. Type species is Polymorphus boschadis (Schrank, 1788) 

Railliet, 1919 in Anas, Querquedula, Cygnus, Gallus, Gallinula, Nyroca, Marila, 

Fuligula, Spatula, Squatarola, Rallus, Somateria, Larus, Chaulelasmus, Tadorna, Uria, 

Harelda, Mergus, Clangula, etc.; Europe. Additional hosts in Bykhovaskaia (1948), 

Prokopic (1957) and Petrotschenko (1958) in Charadrius, Chlidonias, Cepphus, Corvus, 

Calidris, Fulmarus, Pseudotadorna, Glareola, Limosa, Motacilla, Vanellus, Numenius, 

Oidemia, Phalaropus, Plotus, Sterna, Sturnus, Tereckia, Tringa, Recurvirostra, 

Troglodytes, Turdus, etc. from England. Also in Ducks from U.S.A. by Kostylev (1916), 

Meyer (1932), Van Cleave and Starrett (1940), Lundström (1942), Petrotschenko (1950), 

Kurashvili (1957) and Bezubik (1957). Other species include P. actuganensis 

Petrotschenko, 1949 in Anas crecca, A. platyrhynchos from Kazakhstan, Sakhalin; P. 

acutis Van Cleave et Starrett, 1940 in Dafila acuta, Anas platyrhynchos platyrhynchos, 

Nyroca, Colymbus, Clangula, Oxyura, Limosa, Larus, Fulica from N. America and W. 

Siberia; P. arcticus (Van Cleave, 1920) Van Cleave, 1939 in Somateria spectabilis from 
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Canada and Russia; P. ardeae Belopolskaia, 1959 in Ardea cinerea jouyi, Egretta i. 

intermedia from Primore; P. biziurae Johnston et Edmonds, 1948 in Biziura lobata from 

S. Australia; P. botulus (Van Cleave, 1916) Van Cleave 1939 in Somateria mollissima, S. 

dresseri from N. America, Europe and Arctic Sea; P. cincli Belopolskaia, 1959 in 

Cinclus pallasii from Primore; P. contortus (Bremser, 1821) Travassos, 1926 in Lanius 

collurio from Europe. Also in Anas acuta, A. strepera, Botaurus stellaris, Lanius 

collurio, Spatula clypeata, Querquedula querquedula from Poland; P. corynoides 

Skrjabin, 1913 in Ans boschas from Russian Turkestan; P. crassus Van Cleave, 1924 in 

Mycteria americanus from N. America; P. cucullatus Van Cleave et Starret, 1940 in 

Lophodytes cucullatus from N. America; P. diploinflatus Lundström, 1942 in Anas 

platyrhynchos, Nyroca fuligula from Sweden; P. kostylewi Petrotschenko, 1949 in 

Oidemia fusca from Kazakhstan; P. magnus Skrjabin, 1913 in Netta rufina, Bucephala 

clangula, Anas, Limosa, Nyroca, Oxyura, Anser, Vanellus, Fulica, Philomachus, Larus, 

Charadrius, Emberiza, Aquila, Mergus, etc. from Russia; P. marchii (Porta, 1910) in 

Cinclus aquaticus from Italy; P. marilis Van Cleave, 1939 in Nyroca marila, 

micropalama himantopus; Oklahoma; Anas p. platyrhynchos from Illinois. Also in 

Nyroca affinis from Canada-Connell and Corner (1957). Anas, Nyroca, Clangula, 

Oidemia, Pseudotadorna, Phalacrocorax from Russia-Petrotschenko (1950, 58); P. 

mathevossianae Petrotschenko, 1949 in Anas platyrhynchos, A. cinerea, Clangula 

clangula, Oidemia fusca from Russia; P. meyeri Lundström, 1942 in Anas platyrhynchos, 

Nyroca fuligula from Sweden; P. miniatus (Linstow, 1896) in Anas sp. from Coll. Mich.; 

P. obtusus Van Cleave, 1918 in Leidy, Anhinga anhinga, Ardea herodias, Erismatura 

jamaicensis, Anas platyrhynchos, Mergus merganser from N. America; P. paradoxus 

Connell et Corner, 1957 in Castor canadensis, Ondatra zibethica from Canada; P. 

phippsi Kostylew, 1922; Echinorhynchus borealis Gmelin, 1791; E. anatis mollissimae 

Rud., 1809-Meyer (1932) in Somateria mollissima, Colymbus arcticus from Russia; P. 

striatus (Goeze, 1782) Lühe, 1911 in Ardea, Herodias, Ardetta, Botaurus, Haliaetus, 

Nyroca, Cygnus, Mergys from Europe; P. strumosoides Lundström, 1942 in Bucephala 

clangula from Sweden; P. trochus Van Cleave, 1945 in Fulica americana, Anas 

platyrhynchos from N. America; P. swartzi Schmidt, 1965 in Bucephala islandica from 

Alaska; P. formosus Schmidt and Kuntz, 1967 in Anas platyrhynchos from Taiwan; P. 
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petrochenkoi Schmidt, 1969 in Phalaropus fulicarius from Alaska; P. spindlatus Amin 

and Heckmann, 1991 in Nycticorax nycticorax from Peru; P. nickoli Khan and Bilqees, 

1998 in Corvus splendens from Pakistan; P. sindhensis Khan et al., 2002 in Corvus 

splendens from Pakistan and P. fatimaae Khan et al., 2008 in Corvus splendens from 

Pakistan. 

The present species has greater number of hooks (19 X 8) than P. fatimaae (9–12 X 6–

12), P. corynoides (10 X 10–12), P. nickoli (10 X 16), P. kostylewi (12 X 9), P. cincli 

(12–14 X 9–10), P. formosus (12–15 X 7–9), P. diploinflatus (14 X 8–9), P. sindhensis 

(14 X 16), P. petrochenkoi (14–17 X 10–12), P. magnus (14–18 X 7–9), P. contortus (16 

X 8), P. meyeri (16 X 6), P. phippsi (16 X 6), P. botulus (16 X 7–8), P. boschadis (16 X 

7–10), P. acutis (16 X 11–12), P. obtusus (16 X 7–10), P. boschadis (16 X 7–10), P. 

striatus (16 X 12–16), P. strumosoides (16–18 X 11), P. miniatus (16–18 X 6–8), P. 

marilis (18 X 7–8), P. actuganensis (18 X 8), P. crassus (18 X 8), P. swartzi (18 X 10–

11) and P. spindlatus (18 X 11–13).  

While it has smaller number of hooks than P. mathevossianae (20 X 11–12), P. ardeae 

(20 X 14–15), P. biziurae (21–22 X 9–11), P. arcticus (22 X 7–8) and P. cucullatus (22 

X 12).  

The present species (male 2.81–2.95, female 2.53–2.85) is larger in size than P. contortus 

(male 1.0–2.80, female 1.0–2.70), P. marchii (female 1.90–2.20) and P. mathevossianae 

(male and female 2.63–4.46).  

While it is smaller in size than P. strumosoides (male 2.80–5.0, female 5.0–5.50), P. 

cincli (male 2.87, female 1.08–1.17), P. boschadis (male 3.0, female 10.0), P. spindlatus 

(male 4.48–5.20, female 3.60–6.0), P. kostylewi (male and female 3.85–4.33), P. trochus 

(male 3.80, female 4.50–7.80), P. acutis (male 4.0, female 3.0–6.05), P. obtusus (male 

4.0–5.50, female 7.70), P. diploinflatus (male 4.60–5.40, female 5.70–6.0), P. swartzi 

(female 4.75), P. sindhensis (male 5.48, female 16.44), P. striatus (male 6.0–8.0, female 

8.0–10.0), P. biziurae (male 6.20–9.0, female 11.10–18.20), P. magnus (male 6.0–11.0, 

female 13.0–16.0), P. meyeri (male 7.0–10.0, female 12.0–14.0), P. ardeae (male 8.90, 

female 10.10), P. marilis (male 8.0–9.0, female 13.0–14.0), P. nickoli (male 10.12–
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10.16, female 8.47–11.93), P. miniatus (female 10.30), P. cucullatus (male 11–13, 

female 10.0), P. formosus (male 13.0–15.0, female 17.0–18.50), P. petrochenkoi (male 

14.40, female 23.0–27.50), P. phippsi (female 15.0), P. arcticus (female 20.0), P. botulus 

(female 20.0) and P. fatimaae (male 23.60–39.28, female 21.60–23.80).  

The eggs of present species (34–71 X 10–15) are smaller in size than all the species of 

the genus except P. nickoli (33–37) and P. formosus (62–65 X 23).  

The present species has close resemblance with Polymorphus formosus Schmidt and 

Kuntz, 1967 in shape of body and arrangement of cuticular spines but differs in having 

smaller body size, dense trunk spines, equally distributed ventrally and dorsally, number 

of longitudinal rows of hooks, number of hooks per row, size of hooks smaller on the 

base and apex, smaller Lemnisci, oblique testes and six cement glands. Where as P. 

formosus has larger body size, few spines on the trunk, number of longitudinal rows of 

hooks 12–15, number of hooks per row 7–9, size and shape of hooks similar in each row, 

lemnisci longer, testes tandem and four cement glands.  

The comparison of present species with closely allied species is given in Table-10.  

On the basis of aforementioned morphological differences between present and 

previously known species of the genus Polymorphus Lühe, 1911, a new species 

Polymorphus fulicai is proposed to accommodate the present acanthocephalan. The name 

of the new species is given after the generic name of the host bird.  
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PREVALENCE OF HELMINTH PARASITES 

During current study, 101 birds (Fulica atra) were examined for the helminth parasites 

and their prevalence was determined. Prevalence study (Table-1) revealed highest 

nematode (90.09%) infection in this bird. Next in order was trematode infection (86.13%) 

followed by cestode infection (66.33%). Minimum infection (1.98%) was noted for the 

acanthocephala.   
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DISCUSSION 

Globalization and climate change have had an unprecedented worldwide impact on 

emerging and re-emerging animal diseases and zoonoses. 

With human population growth and environmental changes the distribution and ecology 

of many parasites and birds is altering, often in unpredictable ways, bringing humans into 

contact with pathogens previously little known or of marginal importance (Nice, 1994). 

In addition to direct transmission of diseases, birds can also be of indirect economic 

importance to man by the dissemination of diseases to livestock and poultry flocks (Nice, 

1994). Birds are also an important source of food in most parts of the world and can 

provide a cheap readily accessible source of protein (Cooper, 1995). According to the 

Soulsby (1978) the name helminth is usually applied to the parasitic and non-parasitic 

species belonging to the phyla Platyhelminths (flukes, tapeworms and other flatworms) 

and Nemathelminths (roundworms and their relatives). 

The acanthocephala being an independent phylum has been placed with the helminths in 

general by various workers (Soulsby, 1978; Kinsella et al., 1995, 1996, 1998, 2001; 

Lathman and Poulin, 2002; Poulin, 2002; Borgsteede et al., 2003; Pinto et al., 2006; 

Junker and Boomker, 2007; Al Khalaf, 2007 and Mascarenhas et al., 2009). Hence, the 

acanthocephalans were also studied in this investigation.  

Among infectious diseases, helminthiasis are important because of their large impact on 

human and animal health and their capacity to regulate the abundance of wild animal 

populations, communities, and hence to affect the functioning of the ecosystems (Mas-

Coma et al., 2008).  

The helminth parasites comprise a diverse group of metazoan organisms that infect 

billions of people and their domestic animals worldwide (MacDonald et al., 2002). 

Different helminth groups present different transmission patterns, ecological 

requirements and dispersal strategies. Their dependence on biotic and abiotic factors is 

related to their free living stages and their environment-host population interactions. 
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According to the life cycle pattern of each helminth species, climate variable affect the 

prevalence, intensity and geographical distribution of helminths by directly influencing 

mainly the invertebrate but also the vertebrate hosts (Mas-Coma et al., 2008). 

It is well established that the parasites are the indicative of many different aspects of the 

host biology, including diet, migration, recruitment, population distinctness and 

phylogeny. It has also been suggested that the parasites are the excellent indicators of 

environment contamination and stress as well as biodiversity (Marcogliese, 2003).  

The glance of the literature indicates that the bird under study (F. atra) has not been 

thoroughly investigated for helminth parasites in Pakistan. However, systematic surveys 

on the parasitic fauna of bird in general have been conducted in Pakistan (Akhtar, 1955; 

Sarwar, 1956; Khan and Habibullah, 1967; Bilqees and Jehan, 1971; Bhutta and Khan, 

1975; Bilqees, 1977, 1980, 1985; Bilqees and Jehan, 1977; Khanum et al., 1980, 1982; 

Bilqees and Nighat, 1983; Bilqees and Fatima, 1984;  Ahmed, 1987;  Farooq and Aziz, 

1992; Farooq and Qamar, 1995, 1996; Farooq et al., 1995; Akram, 1972, 1996; Begum et 

al., 1997, 1998; Khan and Bilqees, 1998; Ghazi and Bilqees, 2002; Bilqees et al., 2003, 

2007; Bilqees and Khan, 2005, 2006; Ghazi et al., 2002, 2006; Muti-ur-Rehman et al., 

2007, 2010; Khan et al., 1983, 1984, 2001, 2002, 2004, 2005, 2008, 2010; Dharejo et al., 

2006, 2007, 2008, 2009, 2010; Unar et al., 2008; Channa et al., 2009; Sanjota and Ghazi, 

2009 and 2010).  

Migratory birds are unique, however, in that the phenomenon of their migration means 

that they are able to spread thin burden of pathogens across zoogeographical boundaries 

as they commute each year between breeding and wintering grounds (Nice, 1994).  

Black coot being for the most part aquatic feeder is particularly subject to the 

helminthiasis because the habitat plays important role in relationship between parasite 

and the host.  

The migratory habits and great range of Black Coot, and their extremely varied foods, 

seem to result in an infestation by many families, genera and species of helminth 

parasites. 
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Helminth parasites are potentially good indicator of biodiversity. Each parasite that is 

transmitted by predation represents a trophic pathway in a particular food chain of 

varying length, depending on the life cycle (Marcogliese, 2003). 

As indicated above, helminth parasites are divided into trematodes, cestodes, nematodes 

and acanthocephala. 

The life history and ecological traits of the hosts play an important role in distribution 

and diversity of the helminth parasites (Poulin, 2000).  

In trematodes the first intermediate host is always a freshwater snail. The larvae which 

comes from the snail, depending on the species, either infects a second intermediate host 

(fish, crab), encysts on certain plants, or penetrates the final host directly through the 

skin. It is precisely the presence of the intermediate host which determines whether a 

particular trematode species can be present or not in any given area. 

Cestodes have at least one and occasionally more than one intermediate hosts which is an 

insect, crustacean, earthworm, or snail. The eggs are laid with feces of the bird and hatch 

into water or moist environment and ingested by the intermediate host. The second 

intermediate host is vertebrate which is a fish. That fish is again eaten by the definitive 

host which is a bird, wherein the worm mature and propagate.  

Nematodes have either a species-specific, direct life cycle with bird-to-bird transmission 

by ingestion of infective eggs or larvae, or an indirect cycle that requires an intermediate 

host (insects, snails, or slugs). 

The life cycle of the acanthocephala includes the release of eggs with feces. The eggs are 

ingested by the intermediate host which is an insect, crustacean, or centipedes and 

millipedes. In many life cycles of acanthocephalans, the second intermediate host is a 

vertebrate which is unsuitable as a definitive host. The second intermediate host is eaten 

by a suitable definitive host and the worm becomes mature, mate and produce the eggs.  

During the present study, a total of 26 species of helminth parasites including 19 species 

of trematodes belonging to the 12 genera, only one species of cestode, five species of 
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nematodes belonging to the five genera and only one species of acanthocephalan were 

recorded.  

The prevalence of nematodes (90.09%) was highest followed by trematodes (86.13%) 

and cestodes (66.33%). The minimum prevalence (1.98%) was recorded for the 

acanthocephalans (Table-1). 

The variations in the prevalence of helminthic infection seem to result from the food and 

feeding habits of the Fulica atra. Such a variation may also be attributed to the pattern of 

life cycle and establishment of the helminths in the host. The variations in the prevalence 

may also correspond with availability of favorable conditions for the development of 

infective eggs, larvae and intermediate hosts. The effect of meteorological data (climate, 

temperature, rainfall, humidity etc) may also be the cause of variation in the prevalence 

of helminth parasites in this bird (F. atra). However, for the proper assessment of 

prevalence of helminths, even larger numbers of this host (Fulica atra) will have to be 

examined.  

Out of 19 species of trematodes belonging to the 12 genera, eight are new species 

including Allopyge microtesticulum n.sp., Tanaisia manchhari n.sp., Cotylurus sindhense 

n.sp., Echinostoma atrae n.sp., Paramonostomum dadui n.sp., Paramonostomum bubaki 

n.sp., Metorchis pakistanensi n.sp. and Microphallus magnagulletum n.sp. Out of 12 

genera of trematodes collected in this study, seven are reported for the first time from 

Pakistan. 

Black coot being migratory and aquatic in nature has more exposure to snails which are 

the intermediate hosts of trematodes. Greater exposure to the snails, which are carriers of 

trematodes, could partly explain the recovery of large number of trematodes (19 species) 

amongst the helminth parasites (26 species).   

During current study, schistosome belonging to the genus Dendritobilharzia Skrjabin and 

Zakharow, 1920 has been reported for the first time from Pakistan. Schistosomes in birds 

are valuable not only from veterinarian viewpoint but also as a tool to predict a risk of 

human infection by the schistosome larval stages (cercariae) which develop in water 
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snails. Infection known as the swimmer's itch or cercarial dermatitis is considered to be 

an emerging disease in man. The association between avian schistosomes and cercarial 

dermatitis in humans has been recognized for a long time. The disease seems to be most 

prominently distributed along the major flyways of migratory birds transporting the 

parasites to and from wintering areas and thus spreading the infection in all water 

reservoirs in which susceptible intermediate hosts live (Kolářová et al., 2006). 

Only one species of cestode collected in present study is Diorchis balacea Johri, 1960 

reported for the second time from Pakistan. The ecological characteristics of the birds 

especially food are known to be rather variable and may change with the habitat and 

other related biological factors (Gower, 1939). This could may well be the reason for the 

lowest number of cestode species collected in this study.  

This study demonstrated five species of nematodes belonging to the five genera, only one 

new species Thominx thattae is proposed. Out of five genera of nematodes collected in 

this study four are reported for the first time from Pakistan.  

The highest number of nematodes collected includes the Strongyloides avium Cram, 1929 

and Amidostomum fulicai (Rudolphi, 1819) Seurat, 1918. The Strongyloides reproduce 

without having the male by the process of parthenogenesis which boosts the nematode 

infection. It may also increase the chances of bird to bird transmission. The large 

infection of Amidostomum fulicai (Rudolphi, 1819) represents the host specificity.   

Only one new species of acanthocephala Polymorphus fulicai is described in this study. 

The recovery of low number of acanthocephala can be explained by the same reason that 

is indicated for the cestodes.  

The greater food intake required for endothermy in birds must contribute to greater 

abundance and diversity of helminths (Kennedy et al., 1986).   

A single parasite species in its host reflects all the hosts that participate in its life cycle. 

All the parasite species occurring in a host (parasite community) reflect the plethora of 

life cycles represented by the different parasites and all the associated intermediate and 
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definitive hosts. In this way, parasites are indicative of food web structure, tropic 

interactions and biodiversity (Marcogliese, 2003). 

Life cycles of all parasites in a host may be integrated together to develop a mosaic of 

species that form a web of trophic interactions centered around the host in question. By 

looking at the parasites of same host species in different habitats, it is possible to compare 

that host’s role in its different communities. Therefore, parasite communities may be used 

to compare food webs and community structures across habitats (Marcogliese, 2003). 

It is believed that a greater geographical range of the host increases the likelihood of 

hosts to be contacted with more potential intermediate hosts. Therefore, noticeable 

interactions between parasites and migration could be expected (Bell and Burt, 1991). 

It is proven fact that the habitat of the host plays very important role in the host-parasite 

relationship. The annual migration of the birds serves the widespread dissemination of 

helminth parasites and vectors in spread of certain parasites of domestic poultry (Gower, 

1939). 

Within the broader constrains imposed by host specificity (relative to the helminths) the 

composition and the diversity of helminth fauna are related to the type and diversity of 

animal species that compose the natural diets of birds. The present study strengthens the 

data base correlating diet and diversity of helminth fauna. 
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CONCLUSION 

Current status of the helminths and their prevalence in Fulica atra seem valuable to 

elucidate the concept of host-parasite relationship.  

The diversity among the distribution of helminths seems to result from the food and 

feeding habits, pattern of life cycle and establishment of the helminths in the host. The 

effect of temperature, rainfall, humidity etc may also be the cause of variation among the 

helminth parasites in Fulica atra.  

During present study, schistosomes of the genus Dendritobilharzia Skrjabin and 

Zakharow, 1920 have been reported from Fulica atra for the first time from Pakistan. 

The association between avian Schistosomes and cercarial dermatitis in humans has been 

recognized for a long time. 

During present study nematodes of the genus Strongyloides have also been recorded for 

the first time from Pakistan. In the case of Strongyloides, there are increased chances of 

bird to bird transmission because they reproduce by the process of parthenogenesis. The 

outsized infection of Amidostomum fulicai (Rudolphi, 1819) Seurat, 1918 represents the 

host specificity because this nematode is frequently found in Fulica atra.   

A large number of helminths recovered might be due to the greater geographical range of 

the host which increases the possibility of host to come in contact with more potential 

intermediate hosts.  

Within the broader constrains imposed by host specificity (relative to the helminths) the 

composition and the diversity of helminths is related to the type and diversity of animal 

species that compose the natural diets of birds. The present study strengthens the data 

base, correlating diet and diversity of helminth fauna. 

Previously there is no record of such type of study in Pakistan; hence the results obtained 

are a new contribution to scientific knowledge. 
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It is recommended that: 

The blood and fecal samples of the people consuming Fulica atra may be examined for 

screening helminthiasis associated with birds.  

Blood samples of the birds for the presence of microfilaria and haemoprotozoans may be 

examined.     

Since, new genera of trematodes and nematodes have been reported for the first time 

from Pakistan, therefore, larval stages of the trematodes and nematodes reported from 

Fulica atra may be studied to determine their life cycles. 

Studies on snail fauna of the study area may be undertaken to record their taxonomic as 

well as life cycle pattern. 

Palatable migratory birds such as waterfowls, teals, mallard, gadwall and houbara bustard 

wintering at different wetlands and deserts of Pakistan may also be investigated to learn 

of the current status, seasonal variations, prevalence and epidemiology of helminth 

parasites. 

The pathological changes caused by helminths in this host should also be investigated. 
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Table-1. Prevalence of helminth parasites in birds* 

Helminth No. of birds infected Prevalence % 

Trematode 87 86.13 

Cestode 67 66.33 

Nematode 91 90.09 

Acanthocephala 02 1.98 

*101 birds examined 
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Table-2. Comparative morphological features and measurements of Allopyge species.  

 

 

Species Present species 
A. americanensis 
Doren and Blend, 

2005 

Allopyge adolphi 
(Stossich, 1902)  
Johnston, 1913 

A. antigones 
Johnston, 1913 

Body  
Slightly tapering at both 

ends  
4.70-5.23 x 0.90-1.13 

Tapered anteriorly 
10.8-11.4 x 3.3-3.9 

Slightly tapering 
anteriorly 

11-18 x 3-7.5 

Tapering anteriorly  
20.0 x 4.0 

Oral sucker 
Terminal 

0.15-0.17 x 0.21-0.36 
Absent  Absent  Absent  

Prepharynx 
Very short 
0.03-0.1 

Short  
0.02-0.03 

- Short  

Pharynx 0.20-0.21 x 0.23-0.27 0.25-0.29 x 0.30-0.31 Muscular, oval 
Muscular, almost 

round  

Esophagus 0.16-0.23 
Longer than prepharynx

0.01-0.12 
Short  Very short  

Ventral sucker Absent Absent  Absent  Absent  

Ceca  

Ceca long, simple, 
uniting near posterior 

extremity at the distance 
of 0.27-0.36 from 

posterior extremity 

Simple, long, uniting 
near posterior extremity

Undulating, unite near 
posterior extremity   

Undulating, unite near 
posterior extremity   

Testes 
Diagonal, spherical to  

subspherical 

Smooth, spherical to 
subspherical, arranged 

diagonally near 
posterior extremity 

Tandem  Diagonal  

Anterior testis 0.06-0.13 x 0.06-0.11 0.51-0.57 x 0.49-0.54  
Large, lobed, laterally 

elongated  
Oval  

Posterior testis 0.05-0.11 x 0.06-0.08 0.55-0.58 x 0.55-0.63 
Smaller than anterior 

testis 
Elongated  

Posttesticular space 0.40-0.56 1.36 - - 

Ovary 

Subspherical, 
intertesticular, forming a 
straight line with testes 

0.18 x 0.14-0.17 

Smooth, oval, situated 
intertesticularly forming 

a diagonal line with 
testes 

0.30-0.37 x 0.25-0.35 

Round  

Intertesticular, near 
posterior testis, 

elongated, smaller 
than testes 

Genital pore Median, postpharyngeal
Postpharyngeal, 

immediately prebifurcal
Postpharyngeal  

Immediately 
postbifurcal  

Seminal receptacle  0.07-0.15 0.36-0.49 x 0.38-0.43 - Very small  

Vitellaria  

From level of anterior 
margins of pharynx to 
posterior extremity of 

body, uniting posteriorly

From level of cecal 
bifurcation to posterior 

extremity, confluent 
posteriorly, attenuating 

posteriorly to form a 
conspicuous point 

Narrow band from 
lower part of pharynx 

reaching up to posterior 
extremity, uniting 

posteriorly 

From level of cirrus 
sac up to posterior 
extremity, uniting 

posteriorly 

Eggs 18-20 x 3-5 140-155 x 45-63 154 x 75 94 x 55 

Host Fulica atra Himantopus mexicanus 
Grus grus and Ardea 

cinerea 
Aantigone 

australasiana 

Locality Pakistan  Texas Europe Queensland  
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Table-3. Comparative morphological features and measurements of Tanaisia species.  

 
 

Species Present species 
T. fedischenkoi 
Skrjabi, 1924 

T. atra 
(Nezlobinsky, 
1926) Byrd & 
Denton, 1950 

T. bragai (Santos, 
1934) Byrd & 
Denton, 1950 

T. valida Freitas, 
1951 

T. karachiensis 
Begum et al., 1997 

Body  
1.92-2.23 x 0.25-

0.32 
1.62-3.46 x 0.41-

0.71 
0.92-1.25 x 0.15-

0.27 
1.62-2.55 x 0.32-

0.53 
3.42 x 0.75 

3.2-3.7 X 0.07-
0.09 

Tegument Small scales Spinose Spinose Spinose 
Smooth toothed 

scales 
Pointed scales 

Oral sucker 
0.09-0.11 x 0.10-

0.12 

Subterminal 
0.13-0.22 x 0.17-

0.29 

Subterminal 
0.08-0.10 x 0.10-

0.15 

Subterminal 
0.13-0.20 x 0.14-

0.20 
0.23 x 0.19 

0.22-0.24 x 0.34-
0.36 

Pharynx 
With bulbous 
enlargement 

0.04-0.05 x 0.04 

0.05-0.09 x 0.08-
0.14 

0.04-0.05 
0.04-0.08 x 0.06-

0.09 
0.09 

0.1-0.11 x 0.13-
0.15 

Esophagus Very short Short Short Variable Short - 

Ventral 
sucker 

- Present/absent - - - - 

Ceca Twisted or zigzag Undulating Simple Slightly dilated Simple Narrow 

Testes 

Tandem, 
prequatorial, 
contiguous, 

strongly lobed; 
lobes finger shaped 

Irregular in  shape 
Diagonal, irregular 

in shape 
Oblique 

Oblique, deeply 
lobed 

Oblique, roughly 
symmetrical 

Anterior 
testis 

0.14-0.16 x 0.10-
0.15 

0.15-0.29 x 010-
0.21 

0.06 x 0.05 
0.09-0.15 x 0.07-

0.15 
0.28 x 0.32 

0.24-0.26 x 0.23-
0.26 

Posterior 
testis 

0.15-0.17 x 0.11-
0.15 

0.13-0.30 X 0.10-
0.22 

0.06 x 0.05 
0.09-0.18 x 0.08-

0.15 
0.28 

0.19-0.22 x 0.18-
0.21 

Ovary 
Deeply lobed 

0.17-0.21 x 0.12-
0.14 

Deeply lobed 
0.15-0.28 x 0.14-

0.27 

Submedian with 
broad basal portion 

and two anterior 
lobes 

0.08-0.10 x 0.08-
0.13 

Submedian, round 
to irregular 

0.15-0.20 x 0.10-
0.19 

Submedian, deeply 
lobed 

0.32 

Lobed 
 

Shell gland Present Present Present Large Present - 

Eggs 26-33 x 10-14 33-38 x 10-19 22-34 x 15-19 30-34 x 16-22 33-34 x 12-13 38-39 x 25-27 

Host Fulica atra 

Oxyechus r. 
rociferus, Capella 
delicate, Euphagus 

carolinus 

Fulica americana 

Quiscalus quiscula 
aeneus, 

Limnothlypis 
swainsoni and 

Seiurus aurocapillus

Charadrius 
wilsonia 

Corvus splendens 

Locality Pakistan U.S.A. U.S.A. U.S.A. Columbia Pakistan 
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Table-4. Comparative morphological features and measurements of Cotylurus species. 

 
 
 

 

Species Present species 
C. cormutus (Rud., 
1808), Szidat, 1928

C. syrius 
Dubois, 1934 

C. brevis Dubois et 
Rausch, 1950 

C. lutzi  Basch, 
1959 

Body  
0.90-1.30 x 0.37-

0.41 
1.5-2.1 2.08-3.5 

1.17-1.8 x 0.33-0.54 
Posterior end 

truncate  
1.5-1.9 

Forebody   Almost spherical Cup-shaped  Subglobular  Cup-shaped  
Hemisphericat to 

spherical, truncate 
anteriorly  

Oral sucker 
Subterminal 0.04-
0.07 x 0.07-0.07 

Subterminal  Subterminal Subterminal  
Subterminal  

0.11-0.14 

Pharynx 
Round 

0.06-0.07 x 0.06-
0.07 

Very small  - Smaller  0.05-0.08 

Ventral 
sucker 

Spherical 
0.07-0.08 x 0.06-

0.09 

Slightly larger than 
oral sucker  

Larger than oral 
sucker  

Larger than oral 
sucker  

Larger than ventral 
sucker  

Holdfast 
organ  

Bilobed posteriorly 
0.19-0.20 x 0.10-

0.13 
Bilobed  

Bilobed 
anteriorly  

Bilobed anteriorly  - 

Testes 
Overlapped in 

posterior half of 
hindbody 

Separated, in middle 
of hindbody  

Large  
In middle of 

hindbody 
 0.15-0.34 

Lobed, subequal  

Anterior 
testes 

0.10-0.11 x 0.11-
0.13 

Lobed  - Bilobed posteriorly  
0.10-0.18 x 0.14-

0.26 

Posterior 
testes 

0.09-0.11 x 0.09-
0.12 

Lobed  
Much longer 
than anterior 

testis 
Bilobed posteriorly - 

Ovary 
Pear shaped, 

median 0.05-0.08 
x 0.07 

Round  Round  Almost round  
Ovoid  

0.09-0.15 

Vitellaria  Follicular - 
In dorsal and 
lateral sides 

In dorsal side of 
body  

Reaching up to 
forebody, abundant 
in ventral and lateral 

sides 

Eggs 55–100 X 32–65 84-102 x 61-69 120-137 x 68-84 92-103 x 63-70 - 

Host Fulica atra 

Charadrius 
pulvialis, Gallinago 
gallinago, Numenius 

arquatus, 
Oedicnemus 

crepitans, Scolopax 
rusticola, Calidris, 

Mergus, Netta, 
Aythya, Melanitta, 

Vanellus, 
Philomachus, 

Tringa, Limosa, 
Anas, Nyroca, 

Cygnus, Circus, 
Somateria, 

Hypotriorchis, 
Oxyura, Sturnus, 

Anser, Alca, Ardea, 
Micropalma and 
Lymnodromus 

Mareca 
penelopes 

Charadrius 
apricarius, 

Gallinago gallinago, 
Numenius arquata, 
Scolopax rusticola, 

Nyroca and Aix 

Domestic ducks, 
Pigeons and chicks 

Locality Pakistan 
Europe, Asia, Africa, 
N. & S. America and 

Bulgaria 
Syria  

Europe and North 
America  

California 
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Table-5. Comparative morphological features and measurements of Paramonostomum species. 

Species Present species 
P. parvum 

Stunkard et 
Dunihue, 1931 

P. galli Tanveer 
and Chishti, 

2001 

P. alveatum 
(Mehlis and 

Creplin, 18460 
Lühe, 1909 

P. fulicai Baugh, 
1958 

Paramonostomu
m sp. Foronda et 

al., 2003 

P. 
macrovesiculum
Dharejo et al., 

2006 

Body  
1.66-2.48 x 0.96-

1.30 
0.25-0.5 x 0.2-

0.35 
4.35-4.45 x 1.1-

1.25 
0.78-0.90 x 0.5-

0.56 
2.40 x 1.16 1.44 x 0.51 

1.88-1.98 x 0.71-
0.74 

Oral sucker 
0.14-0.24 x 0.17-

0.33 
0.03-0.04 

0.19-0.2 x 0.16-
0.19 

0.05-0.11 0.21 0.10 0.018-0.019 

Pharynx  - - - - - - Present  

Esophagus 0.03-0.08 - 0.1-0.15 - 0.05-0.1 0.04 0.23-0.25 

Cirrus sac 
0.41-0.63 x 0.14-

0.23 
 

1.13-1.15 x 0.25-
0.27 

0.18-0.24 0.20 x 0.07 0.36 
0.23-0.26 x 0.11-

0.13 

Right testis 
0.23-0.35 x 0.20-

0.23 
0.08-0.09 x 
0.06-0.07 

0.9-0.99 x 0.25 0.11-0.14 0.48 X 0.20 0.154 x 0.07 0.43-0.50 x 0.26

Left testis 
0.25-0.32 x 0.17-

0.22 
- 0.75-1.0 - 0.45 x 0.21 0.15 x 0.07 

0.45-0.50 x 0.23-
0.25 

Ovary 
0.12-0.18 x 0.15-

0.16 
0.05-0.07 0.35-0.4 x 0.2-0.3 0.08-0.67 

0.25-0.3 x 0.3-
0.35 

0.10 x 0.11 
0.25-0.27 x 0.13-

0.15 

SR - - Present - Present Present Present 

Vitellaria 

From anterior 
margin of testes 

up to little 
anterior to middle 

of body 

From level of 
testes up to 

seminal vesicle 

From middle of 
uterus up to 

anterior end of 
testes 

From anterior 
margin of testes 
up to cirrus sac 

From middle of 
body up to 

anterior margin of 
testes 

From middle of 
body up to 

posterior end of 
testes 

From anterior 
margin of testes 

up to level of last 
loop of uterus 

Genital 
pore 

Bifurcal Postbifurcal Bifurcal Postbifurcal Postbifurcal Postbifurcal Postbifurcal 

Uterine 
loops 

15 13-14 16-18 10-12 11-12 - 9-10 

Eggs 13-18 x 6-10 21-24 x 11-13 20-25 x 10-15 21 x 10 18-20 x 10-13 20 x 10 75-148 x 10-13 

Host Fulica atra Long Island duck
Gallus 

domesticus 
Anas sp. Fulica atra Fulica atra Fulica atra 

Locality Pakistan 
New York, 

U.S.A. 
Kashmir, India 

New York, 
U.S.A. 

India 
Canary Island, 
West Africa 

Pakistan 
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Table-6. Comparative morphological features and measurements of Paramonostomum species. 

Species Present species 
P. parvum 

Stunkard et 
Dunihue, 1931 

P. galli Tanveer 
and Chishti, 

2001 

P. elongatum 
Yamaguti, 1934

P. alveatum 
(Mehlis and 

Creplin, 18460 
Lühe, 1909 

Paramonostomu
m sp. Foronda et 

al., 2003 

P. 
macrovesiculum
Dharejo et al., 

2006 

Body size 
2.24-3.26 x 
0.27-0.80 

0.25-0.5 x 0.2-
0.35 

4.35-4.45 x 1.1-
1.25 

2.99-3.0 x 0.8-0.9
0.78-0.90 x 0.5-

0.56 
1.44 x 0.51 

1.88-1.98 x 0.71-
0.74 

Oral sucker 
0.16-0.21 x 
0.17-0.25 

0.03-0.04 
0.19-0.2 x 0.16-

0.19 
0.10-0.11 x 0.12-

0.13 
0.05-0.11 0.10 0.018-0.019 

Pharynx  
0.04-0.11 x 
0.03-0.09 

- - - - - Present  

Esophagus 0.03-0.13 - 0.1-0.15 - - 0.04 0.23-0.25 

Cirrus sac 
0.74-0.87 x 
0.13-0.21 

 
1.13-1.15 x 
0.25-0.27 

0.02-0.04 x 0.08-
0.10 

0.18-0.24 0.36 
0.23-0.26 x 0.11-

0.13 

Right testis 
0.30-0.46 x 
0.17-0.26 

0.08-0.09 x 
0.06-0.07 

0.9-0.99 x 0.25 
0.32-0.47 x 0.16-

0.19 
0.11-0.14 0.154 x 0.07 0.43-0.50 x 0.26

Left testis 0.24-0.30 - 0.75-1.0 - - 0.15 x 0.07 
0.45-0.50 x 0.23-

0.25 

Ovary 
0.17-0.22 x 0.16-

0.30 
0.05-0.07 

0.35-0.4 x 0.2-
0.3 

0.15-0.16 x 0.2-
0.4 

0.08-0.67 0.10 x 0.11 
0.25-0.27 x 0.13-

0.15 

SR 
0.08-0.21 x 0.12-

0.30 
- Present - - Present Present 

Vitellaria 

From anterior 
margin of testes 
up to middle of 

body 

From level of 
testes up to 

seminal vesicle 

From middle of 
uterus up to 

anterior end of 
testes 

From  
termination of 

uterine coils up to 
anterior margins 

of testes 

From anterior 
margin of testes 
up to cirrus sac 

From middle of 
body up to 

posterior end of 
testes 

From anterior 
margin of testes 

up to level of last 
loop of uterus 

Genital pore Postbifurcal Postbifurcal Bifurcal Postbifurcal Postbifurcal Postbifurcal Postbifurcal 

Uterine 
loops 

16 13-14 16-18 - 10-12 - 9-10 

Eggs 19-21 21-24 x 11-13 20-25 x 10-15 22-23 x 12-13. 21 x 10 20 x 10 75-148 x 10-13 

Host Fulica atra Long Island duck 
Gallus 

domesticus 
Gallus 

domesticus 
Anas sp. Fulica atra Fulica atra 

Locality Pakistan 
New York, 

U.S.A. 
Kashmir, India Korea 

New York, 
U.S.A. 

Canary Island, 
West Africa 

Pakistan 
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Table-7. Comparative morphological features and measurements of Metorchis species. 

 
 
 

Species Present species 
M. bilis (Braun, 
1790) Odening, 

1962 

M. xantosomus 
(Creplin, 1846) 

Braun, 1902 

M. taiwanensis 
Morishita et 
Tsuchimochi, 

1925 

M. nettioni Baugh, 
1958 

M. orientalis 
Tanabe, 1920 

Body  

With distinct 
contriction at 
ventral sucker 

1.54-1.75 x 0.44-
0.67 

Pear-shaped 
2.05 x 0.66 

2.8-3.8 x 0.8-0.9 
Elongated, widest 

at middle 
4.3-5.6 x 0.96-1.06 

Pear-shaped  
1.06-2.37 

Elongated, 
tapering anteriorly, 
rounded posteriorly 
2.0-4.0 x 0.54-1.10

Oral sucker 
Same size of 

ventral sucker  
Large than ventral 

sucker  
Larger than 

ventral sucker  
Smaller than 

ventral sucker  
Same size of ventral 

sucker 
Smaller than 

ventral sucker  

Pharynx Very small  Small  Small  Small  Small  Small  

Esophagus Very short  Short  Long  Short  Short  Short  

Testes 
Diagonal, slightly 

lobed, laterally 
elongated 

Diagonal Diagonal  Overlapped  Diagonal, elongated Dissimilar, lobed 

Anterior 
testis 

0.12-0.18 x 0.26-
0.28 

Slightly lobed  Slightly lobed Round Bilobed  
Smaller than 

posterior testis 

Posterior 
testis 

0.13-0.15 x 0.24-
0.29 

Trilobed  Bilobed  Round  Elongated, trilobed 
Larger than 

anterior testis  

Ovary 
Median, lobed 

0.07-0.19 x 0.09-
0.19 

Rounded  Oval  Laterally elongated Oval  Oval  

Seminal 
receptacle 

Elongated  
0.11-0.12 x 0.12-

0.14 
- Elongated  Small  - Elongate-oval  

Vitellaria  
From ovary to 

beyond the ventral 
sucker  

From anterior 
margin of ovary up 
to mid level of oral 
and ventral suckers

From anterior 
margin of anterior 

testis up to mid 
level of oral and 
ventral suckers 

From ovary up to 
middle of oral snd 

ventral suckers  
Interrupted  

From ovary up to 
middle of oral and 

ventral suckers  

Posttesticluar 
space  

Long  Very small  Small  Very small  Very small  Very short  

Eggs 18-29 x 11-15 21-29 x 13-14 27-32 x 14 26-30 x 13-16 26-29 x 13-15  30-31 x 15 

Host Fulica atra 
Falco melanaetus, 

and Circu 
aeruginosus 

Colymbus 
septentrionali, 

Alca, Anas, 
Nyroca, Cygnus, 
Gallus, Larus, 

Leptoptilus, 
Mergus, Oidemia, 
Circus, Podiceps, 
Porphyrio, Fulica, 

Phalacrocorax, 
Urinator and 

Sphenorhynchus  

Domestic duck, 
Accipiter virgatus 

stevensoni, 
Gallicrex cinerea, 
Gallus domesticus 

and Coturnix 

Nettion crecca 

Anas boschas, 
Podiceps ruficollisn 
japonicus, Milvus 

lineatus, Eurytomus 
orientalis calonyx, 

Bubulcus ibis, 
Cormorandus and 

Phasianus torquatus 

Locality Pakistan Germany Europe and China Formosa and China India 
Japan, Formosa, 

China and Siberia 
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Table-8. Comparative morphological features and measurements of Microphallus species. 

 
 

Species Present species M. nicolli M. tasmaniae M. longicaecum 
M. kinsellai 
Canaris and 

Deblock, 2000 

Body  
Claviform 
0.40-0.42 

Pear-shaped 
0.15-0.58 

Pear-shaped  
0.5-0.18 

Spatulate, anterior 
part very long  

Tapering anteriorly 
and rounded 
posteriorly 

0.37 

Oral sucker 
Larger than ventral 

sucker 
Smaller than 

ventral sucker  
0.05-0.08 Subterminal  Subterminal  

Prepharynx 
Short  

0.01-0.02 
Short  Long  Short  

Short  
0.01 

Pharynx 
Oval 

0.02-0.03 x 0.02 
Small  0.01-0.05 x 0.02 - 0.02 

Esophagus 

Very broad and 
long 

0.09-0.10 x 0.04-
0.05 

Very long  Very long, narrow Very long  
Very long  
0.09-0.11 

Ventral 
sucker 

0.04-0.05 x 0.04-
0.05 

Larger than oral 
sucker  

0.04-0.07 
Smaller than oral 

sucker  
Oval in shape  

Ceca  

Short, thick-
walled, 

diverticulate 
laterally, end near 
posterior level of 

ventral sucker 

Widely divergent, 
reaching up to 
ventral sucker  

Reaching up to 
middle of ventral 

sucker  

Reaching up to 
ventral sucker  

Straight, reaching 
up to ventral sucker 

Testes 
oblique, forming 

triangle with 
ventral sucker 

At posterolateral 
sides of ventral 

sucker  

Oval, at 
posterolateral sides 
of ventral sucker  

At level of ventral 
sucker  

Oval, postovarian, 
postacetabular 

Right testis 
0.03-0.05 x 0.01-

0.02 
Elongated  Oval  - 0.04 x 0.05  

Left testis  
0.03-0.04 x 0.01-

0.02 
Oval  

Oval, behind 
ovary 

- 0.04 x 0.05 

Ovary 
submedian, oval 
0.02-0.04 x 0.02 

Reniform  Reniform  
Oval, touching left 

cecum  
0.03 x 0.04 

Seminal 
vesicle  

V-shaped - Elongated  Saculate  - 

Vitellaria  

In lateral fields, 
postacetabular, 
reaching up to 

posterior extremity 

Consisting few 
follicles  

In two groups in 
lateral sides, 

touching testes 
posteriorly 

Follicular  
In two groups, 
grapes like in 

structure 

Host Fulica atra - - Domestic duck  Actitis macularia 

Locality Pakistan 
Europe and North 

America  
Australia  China  

Belize (Central 
America) 
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Table-9. Comparative morphological features and measurements of Thominx species. 

 
 

Species Present species 
T. anatis (Schrank, 

1790) 
T. contorta (Creplin, 

1839) 
T. spirale (Molin, 

1858) 

Male   23.70-25.35 x 0.5-0.7 8.2-12.2 x 0.04-0.05 12.0-16.2 x 0.05-0.07 10.06-0.05 x 0.80 

Female  28.71-32.25 x 0.4-0.46 18.2-20.7 x 0.05-0.06 17.2-36.8 x 0.09-0.12 11.50-17.75 x 0.04-0.12

Esophagus 7.51-13.34 4.6-7.05 3.9-7.10 4.54 

Muscular part of 
esophagus 

0.35-0.85 0.30-0.36 0.34-0.79 - 

Spicule  0.67-0.76 0.59-0.91 1.52-1.80 0.41 

Spicule sheath Spinose  Spinose  Smooth  Spinose  

Egg  20-50 x 20 55-61 x 23-31 76-98 40-56 x 20-27 

Host Fulica atra 

Podeceps griseigena, 
Mergus merganser, M. 

serrator, Larus 
argentatus, L. genei, L. 
minutes, L. ridibundus, 

Hydroprogne 
tschegrava, Sterna 
sandvicensis and S. 

albifrons 

Podeceps ruficollis, 
Phalacrocorax carbo, 

Botaurus stellaris, Larus 
ridibundus, L. argentatus, 

L. fuscus, L. canus, L. 
minutes, L. hyperboreus, 

L. crassirostris, L. 
schistisagus, L. genei, L. 

ichthyaetus, 
Hydroprogne tschegrava, 

Sterna aleutica, S. 
albifrones, S. hirundo, S. 
sandvicensis, Chlidonias 
nigra, Ch. Leucoptera, 
Gelochelidon nilotica, 
Rissa tridactyla, Uria 
lomvia and Cepphus 

grille 

Plegadis falcinellus and 
Platalea leucorodia 

Locality Pakistan Asia and Europe 

Austria, Demark, 
England, Estonia, 

Czechoslovakia, Italy, 
Latvia, Norway, Poland, 

Romania, Sweden, 
Ukraine, USSR, and Asia 

Italy, USSR, Volga 
delta and Ukraine 
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Table-10. Comparative morphological features and measurements of Polymorphus species. 

Species 
Present 
species 

P. formosus 
Schmidt and 
Kuntz, 1967 

P. spindlatus 
Amin and 

Heckmann, 
1991 

P. trochus Van 
Cleave, 1945 

P. nickoli Khan 
and Bilqees, 

1998 

P. sindhensis 
Khan et al., 

2002 

P. fatimaae 
Khan et al., 

2008 

Male  2.81-2.95 12-15 x 3.0-3.4 3.48-5.20 3.8 
10.12-10.16 x 

1.22-1.26 
5.48 x 1.28 23.6-39.28 

Female  2.53-2.85 17-18.5 x 3.7-4.5 3.60-6.0 4.5-7.8 
8.47-11.93 x 

1.24-2.18 
16.44 x 2.88 

21.6-23.80 x 
0.80-1.20 

Proboscis  
0.26-0.30 x 
0.16-0.18 

0.48-0.54 x 0.46-
0.53 

0.62-0.76 x 
0.25-0.29 

- 
0.26-0.46 x 0.24-

0.32 
1.08-0.48 

0.45-0.72 x 0.30-
0.40 

Longitudinal 
rows of hooks 

19 12-15 18 - 10 14 9-12 

Number of 
hooks per row 

8 7-9 11-13 - 16 16 6-12 

Proboscis 
receptacle  

0.43-0.57 x 
0.12-0.16 

2.3-2.5 x 0.4 
0.769-1.04 x 
0.20-0.30 

Pear shaped 
0.38-0.56 x 
0.30-0.49 

0.88-0.98 x 0.34-
0.38 

2.7 x 0.72 
0.90-2.20 x 0.28-

0.30 

Neck  
0.38-0.43 x 
0.32-0.33 

0.85-1.0 x 0.4 
0.30-0.40 x 
0.19-0.23 

Subcylinderical 
to barrel-
shaped 

0.4-1.1 x 0.35-
0.54 

0.07-0.22 x 0.21-
0.42 

0.24 x 0.92 0.15-1.10 

Leminisci 0.50-0.60 3.0-5.2 
1.07-1.4 x 0.15-

0.35 
- 

0.67-0.88 x 0.12-
0.13 

0.99-3.2 
2.60-3.15 x 0.07-

0.20 

Anterior testis  
0.22-0.27 x 
0.13-0.18 

1.21-1.45 x 0.69-
1.10 

0.25-0.56 x 
0.11-0.28 

- 
1.04-1.14 x 0.52-

0.62 
0.54 x 0.42 

1.0-1.08 x 0.28-
0.44 

Posterior testis 
0.21-0.26 x 
0.15-0.18 

- 
0.32-0.65 x 
0.12-0.32 

- - 0.52 x 0.46 
1.12-1.20 x 0.28-

0.40 

Host Fulica atra 
Anas 

platyrhynchos  
Nycticorax 
nycticorax  

Fulica a.  
americana and 

Anas 
platyrhynchos 

Corvus 
splendens 

Corvus 
splendens 

Corvus splendens 

Locality Pakistan Taiwan Peru North America Pakistan Pakistan Pakistan 
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