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Overview and Discussion of Parasite Survey Results 2006 - 2008 

Lake Ashtabula.~ A total of 435 fish representing 14 species were examined for parasites 
during June 2008. A total of 35 different parasites were identified to the level of genus or larval 
genus and of those, 11 parasites were identified to species. These included three protozoa, one 
microsporean, four myxosporeans, two monogeneans, ten trematodes, five cestodes, six 
nematodes, two acanthocephalans, one leech, and one parasitic crustacean. We found thirteen 
different parasites in white bass, eight in black bullhead, seven each in blacknose dace and 
walleye, six each in spottail shiner and white sucker, five each in black crappie, smallmouth bass 
and tadpole madtom, four each in northern pike and trout perch, three in blue gill, and two each 
in fathead minnow and yellow perch. 

Lake Traverse.~ Between 2007 - 2008, a total of 1270 fish representing 20 species were 
examined for parasites. A total of 64 different parasites were identified to the level of genus or 
larval genus, and of those, 24 parasites were identified to species. These included seven species 
of protozoa, two microsporean, seventeen myxosporeans, six monogeneans, six trematodes, 
twelve cestodes, ten nematodes, three acanthocephalans, two leeches, and two parasitic 
crustaceans. We found nineteen different parasite species in fathead minnow, fifteen each in 
bluegill, rock bass and white bass, thirteen in channel catfish, eleven in black bullhead, ten in 
yellow perch, eight each in freshwater drum and black crappie, seven in oranges potted sunfish 
and walleye, six each in carp and yellow bullhead, five in white sucker, four in bigmouth buffalo, 
three in emerald shiner, and one in shorthead redhorse. 

Devils Lake.~ Between 2006 - 2008, a total of 990 fish representing 7 species were 
examined for parasites. A total of25 different parasites were recovered during the surveys 
(Table I). Twenty-four parasites were identified to the level of genus and of those eight parasites 
were identified to species. One gryporhynchid metacestode from yellow perch could not be 
identified to a taxonomic position closer than Family. The parasite taxonomic community 
included three protozoa, two myxosporeans, four monogeneans, four digenean trematodes, six 
cestodes, five nematodes, and one parasitic leech. We identified fourteen different parasites 
from fathead minnow, nine from yellow perch, six from white bass, five each from black crappie 
and walleye, and four from northern pike. 

Identity of Parasites Found at Devils Lake but not Downstream in US and/or Canada 

Nearly all (n = 24) of the twenty-five parasites identified in fish from Devils Lake have been 
documented in other areas of the Red River basin and Hudson Bay drainage (Table I). Only one 
parasite, a single specimen ofa gryporhynchid metacestode (Cyclophyllidea: Gryporhynchidae) 
recovered from the intestine of a yellow perch in June 2008, was not found downstream. 
Metacestodes are immature larval stages of cestodes and in many cases are not easily identified 



to species because they have not developed reproductive organs or other important identitying 
features of adult worms. At the time of discovery, we were unfamiliar with the gryporhynchid 
metacestode found at Devils Lake and thus the specimen was preserved in AF A. Later we 
learned that speciation of these poorly studied parasites is based on intricate measurements of the 
rostellar hooks which must be dissected and mounted flat for observation. We were not able to 
make these measurements because the specimen was preserved whole, stained with 
acetocarmine, and then permanently mounted on a glass slide (Figure I). 

Figure 1.- Photomicrographs of acetocarmine-stained specimen of a gryporhynchid 
metacestode found in low 

I. Mechanisms for transport from Devils Lake to other aquatic systems downstream. 

Cestoidea 
Gryporhynchidae metacestode Infected copepods and piscivorous birds 

Rank = 3 

We place a rank = 3 high likelihood for parasite transmission mainly because the biology and 
ecology of gryporhynchid cestodes in North America is poorly understood. A high level of 
uncertainty regarding the life cycle of the specimens recovered from fish in Devils Lake and 
Lake Traverse preclude an accurate assessment of all possible mechanisms for transport. 
According to a review by Scholtz et al. (2004), data on the lifecycles of gryporhynchids 
worldwide are limited. Present knowledge suggests the first intermediate hosts are likely 
cope pods while fresh- and brackish water fish are second intermediate hosts and piscivorous 
birds serve as definitive hosts. A lower rank may be assigned if we had a better understanding of 
the parasite's lifecycle because the apparent prevalence and intensity of infestations in fish from 
Devils Lake is very low. Only a single specimen has been found over the course offive 
sampling events beginning in 2002. 

II. Environmental Factors Known to Trigger a Disease Outbreak. 

Numerous causal factors regarding the alternate and definitive hosts, the aquatic 
environment, and the parasite will interact on a continuous basis and ultimately determine 
whether a disease event might occur. There are several excellent academic texts that review the 
current understanding of the complex web of variables involved in the disease process. We feel 



it is beyond the scope of this risk analysis to review those here. We could find no reports in the 
literature of gryporhynchid metacestode pathogenicity to fish in North America. According to 
Scholtz et al. (2004) most published accounts are from Europe and involve a single species, 
Valipora campylancristrota, from the gall bladder of carp. Bauer et al. (1981) report the disease 
valiporosis only occurs when the intensity of meta cestode infestation is very high and only then 
did they show lower growth rates and weight compared to uninfected fish or hosts with low level 
infestations. 

III. Risk of Transferring Devils Lake Parasites Elsewhere in the Red River Basin. 

Gryporhynchid metacestode from yellow perch: 

Risk to downstream fish andfisheries.- Rank = 2, this parasite has not been identified nor 
have any known laboratory studies been performed and thus we have no true knowledge of 
host pathogenicity. However, no fish kills have been reported at Devils Lake that can be 
attributed to this or any other fish parasite. 

Likelihood of cat/Sing disease.- Rank = I, based on the fact that we did not observe any 
clinical signs of disease in the single infected yellow perch, and from a scarcity of 
published reports describing disease in fish infected with other species of gryporhynchid 
metacestodes. 

IV. Geographical Distribution. 

Rank = rare, according to published literature. 

The gryporhynchid metacestode found in yellow perch from Devils Lake has not been 
identified and thus we can not determine its geographical distribution. We could not find any 
previous records in the literature of larval gryprohynchid cestodes in fish from Devils Lake, Lake 
Ashtabula, Lake Traverse, or from fish in other bodies of water in the Red River basin. The 
earliest report of gryporhynchids in America is a description by Chandler (1935) of Glossocercus 
cyprinodontis and Cysticercoides menidiae from fish collected in Galveston Bay, Texas. Scholz 
(200 I) re-examined the holotype of C. menidiae and found it to be conspecific with Ascodi/epis 
transfuga, a tapeworm of spoonbi II that was previously only known in its adult form. Hoffman 
(1999) reported only three accounts of gryprohynchid cestodes from freshwater fish in North 
America. Later, Scholtz et al. (2002) reported on two gryprohynchid metacestodes, Cyc/t/Stera 
ibisae and Glossocercus caribaensis, from the mesenteries and liver of murnrnichog Fundulus 
heteroclitus and striped killifish Funduius majalis from an estuary in South Carolina. Helminth 
surveys of fish in Mexico resulted in the finding of 13 species of gryprohynchids with most 
being new records (Scholz and Salgado-Maldonado 200 I). [n 2004, Scholtz et al. published a 
proposal to replace the Family Dilepididae with Gryporhynchidae and at the same time presented 
a review of gryporhynchid metacestode geographical distribution. More recently, Scholz and 
Harris (2006) reported the first occurrence of Cyclustera ralli (Cestoda: Cyclophyllidae) in the 
livers and mesenteries ofmurnmichog from Virginia. Finally, we reported on the finding of 



larval gryporhynchids from fish at Lake Traverse we suspect are metacestodes of Paradilepis sp. 
and Va/ipora sp., and perhaps other unidentified species (Figures 2 - 6). The gryporhynchids 
from Lake Traverse were morphologically different from the specimen collected at Devils Lake. 
These findings suggest the distribution of gryporhynchid metacestodes in North America is 
probably wider than indicated by records in the literature. 

We found four records of"dilepis" parasites from Canada. Cone and Anderson (1977) 
reported a Dilepis sp. in pumpkinseed from Ontario. Three records were from British Columbia 
including Dilepis unilateralis in largemouth bass (Molnar et al. 1974), Dilepis sp. in the liver of 
sockeye salmon (Bailey and Margolis 1987), and Paradilepis simoni (Ching 1982). 

Figure 2.- Photomicrographs of gryporhynchid metacestodes, suspect Paradilepis sp., 
found in the liver of black bullhead from 

Figure 3.- Photomicrographs of gryporhynchid metacestodes, suspect Valipora sp., found in 
bladder of sunfish from Lake Traverse in 2008. 



Figure 4.- Photomicrographs of rostellar hooks from unidentified suspect gryporhynchid 
metacestodes found in squash preparation of liver from bigmouth buffalo (left) and gall bladder 

from Lake Traverse in 2008. 

Figure 5.- Photomicrographs of acetocarmine-stained gryporhynchid metacestode 
Paradilepis sp. (left) and higher magnification of rostellar hooks (right). Specimen was found 

in the liver of a rock bass from Lake Traverse in 2007. 

Figure 6.- Photomicrographs of gryporhynchid metacestodes, presumptively identified as 
Va/ipara sp. , in wet mount preparation of gall bladder of pumpkinseed sunfish from Lake 
Traverse in 2007. 



Table 1.- Piscine hosts and anatomical location of parasites recovered from fish collected at 
Devils Lake and at three sites in the Red River basin. Anatomical abbreviations: (e) eye, (f) fin, 
(g) gills, (i) intestine, (k) kidney, (I) liver, (m) musculature, (mt) mesenteries, (pc) peritoneal 
cavity, (s) skin. Sample site abbreviations: LA = Lake Ashtabula, LT = Lake Traverse, RRD = 

Red River Delta {T. Dick2. 
Parasite taxonomic classification Other Red River 

Devils Lake host and basin sites of 
Class Famil~ or Genus - species anatomical location detection 
Protozoa Apiosoma sp. BLC(g), FHM(g), WAE(g,s) LA LT 

Epistylis sp. WAE(g) LA LT 

Trichodina sp. BLC(g,s), FHM(g), NOP(s), LA LT RRD 
WAE(g), WHB(g,s), YEP(g,s) 

Myxosporea Myxobolus sp. FHM(k) LA LT RRD 

Unicauda sp. FHM(k) LT 

Monogenea Dactylogyrus sp. FHM(g) LT 

Gyrodactylus hoffmani FHM(f) LT RRD 

Gyrodactylus sp. YEP(s) LT 

Onchocleidus chrysops WHB(g) LA RRD 

Trematoda Diplostomum spathaceum FHM(e) LA 

Diplostomulum sp. FHM(m) RRD 
Neascusof 

BLC(mt), FHM(mt) LA LT 
Posthodiplostomum sp. 
Neascussp. FHM(m) LA LT 

Cestoidea Bothriocephalus cuspidatus WAE(i) LA LT RRD 
Bothriocephalus sp. BLC(i), FHM(i), NOP(i), LA LT RRD 
(metacestodes) WHB(i), YEP(i) 
Gryporhynchidae YEP(i) 

Ligula intestinalis FHM(pc) RRD 

Proteocephalus pinguis NOP(i) LT RRD 
Proteocephalus sp. FHM(i), NOP(i), WHB(i), LA LT 
(metacestodes) YEP(i) 

Nematoda Conlracaecum sp. (larvae) BLC(mt), WAE(mt),WHB(mt) LA LT RRD 

Raphidascaris aeus YEP(mt) RRD 

Raphidascaris sp. FHM(i), YEP(i) LA LT 

Rhabdochona sp. YEP(mt) LA LT RRD 

Spiroxys sp. (larvae) WHB(mt) LA LT 

Hirudinea MyzobdeUa lugubris YEP(f) LA LT 



References 

Bailey, R. E. and L. Margolis. 1987. Comparison of parasite fauna of juvenile sockeye salmon 
(Oncorhynchus nerka) from southern British Columbia and Washington State lakes. 
Canadian Journal of Zoology 65:420-431. 

Bauer, O. N., V. A. Musselius, Y. A. Strelkov. 1981. Diseases on pond fishes. Second Edition. 
Light and Food Industry, Moscow, 320 pp. (In Russian). 

Ching, H. L. 1982. Report of the metacestodes of Paradilepis simoni Rausch, 1949 
(Cyclophyllidae, Dilepidae) from fish in British Columbia. Canadian Journal of Zoology 
60: 184- 186. 

Cone, D. K. and C. Anderson. 1977. Parasites of pumpkinseed (Lepomis gibbosus) from Ryan 
Lake, Algonquin Park, Ontario. Canadian Journal or Zoology 55(9): 141 0-1423. 

Forstie, M. and H. L. Holloway, Jr. 1984. Parasites offish from the James and Sheyenne 
Rivers, Jamestown Reservoir complex, and Lake Ashtabula in North Dakota. Prairie 
Naturalist 16(1):11-20. 

Hoffman, G. L. 1999. Parasites of North American Freshwater Fishes, 2nd Edition. Comstock 
Publishing Associates, Ithaca, New York. 

Molnar, K., G. Hanek, and C. H. Fernando. 1974. Parasites from fishes from Laurel Creek, 
Ontario. Journal ofFish Biology 6:717-728. 

Scholz, T. 2001 . Identity of Cysticercoides menidiae Chandler, 1935 (Cestoda: Dilepididae). 
The Journal of Parasitology 87(4):927-928. 

Scholz, T., E. Steele, M. Beckham, R. Bray. 2002. Larval tapeworms (Cestoda: Dilepididae) 
from mummichog Fundulus heteroclitus (Linnaeus, 1766) and striped killifish Fundulus 
majalis (Walbaum, 1792) from South Carol ina, U.S.A. Comparative Parasitology 69( I): 104-
108. 

Scholz, T., R. A. Bray, R. Kuchta, R. Repova. 2004. Larvae of gryporhynchid cestodes 
(Cyclophyllidea) from fish: a review. Folia Parasitologica 51: 131-152. 

Scholz, T. and C. Harris. 2006. First report of metacestodes of Cyclustera ralli (Underwood and 
Dronen, 1986) (Cestoda: Cyclophyllidea) from the fish intermediate host Fundulus 
heteroclitus (Linnaeus, 1766) (Cyprinodontiformes: Fundulidae) from Virginia, U.S.A. 
Comparative Parasitology 73(1): 130-133. 


