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INTRODUCTION

The 1mportance of coelenterates in marine ecology is just now beginning
to be recognized, Many animals make use of coelenterates as an alternative
food source or as shelter and protection., Many of these organisms are known
to have symbiotic relationships with Cnidarians, but little i1is known of the
importance of these relationships, 1In this report, the literature of para-
sitic and symbiotic associations of Cnildarians, in particular Scyphozoans,
is reviewed. A list of all the known fish symbionts and their parasites

has also been compiled in the hope that it can be used as a reference to

aid in the determination of the possible identities of newly discovered

cnidarian parasites and further, to provide a starting point for investiga-

ting possible links in parasite life cycles.

Protozoan
There are only a few records of unidentified protozoans associating
with Scyphozoans. Neill (1935) reports an apostome cilliate on Rhizostoma vq{Qv“'“id

sp. and an unknown amoebae on Haliclystus octoradiatus. Protozoan associates

and parasites of other Cnidarians are also poorly known, but many are

reported for freshwater hydrozoans (Lauckner, 1980).
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Larval actions of the genus ac are known to be parasites of several <V{“if"’{
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schyphozoans., Thiel (1976) lists éome cnidarians associating with Scyphozoans

and comments on their nature and Lauckner (1980) reviewed the literature.

More recently, McDermott et al. (1982) reviewed the literature and reported

on the association of Peachia parasitica with Cyanea capillata. Other associates

include: P, hastata with Cyanea capillata, P. hilla with Catostylus mosaica,

Peachia sp. with Chrysaora sp. and P. quinquecapitata with Phialidium gregarium.




Spaulding (1972) determined that PR. quinquecapitata is an obligate parasite of

the Pacific hydromedusa Philidium gregarium, but the status of the others

T A

remains uncertain. The early development of the larvae takes place inside
the gastrovascular cavity, but it is the later juvenile stage, which appears
to live on and consume the gonads, which is suspect of parasitic behavior.
According to McDermott et al, (1982), the anemones are usually attached E

to the,Subumbrellar regions of the host, but were also found embedded in ¢

its tissues,

Trematoda

Dollfus (1960, 1963) and Rebecq (1965) have listed and described a number

of larvé‘trematodes from Cnidarians. Only a few members of the family i
v Py

Lepocreadiidae are known with any details., Unencysted metacercariae of

Lepocreadium setiferoides were reported to experimentally infect Chaysaora

quinguecirrha by Stunkard (1972), and its life cycle was partially worked

out by Martin (1938). He found that the snail, Nassa obsoleta, was the first

s

intermediate host and contained the developing rediae and cercariae., The

cercaria encysted in annelids of the genus Spio and in Procerodes warreni,

a turbellarian. The adults were found in young flounder and the sand dab

o et We

(Fundulug?). Stunkard (1972) reported secondary intermediate hosts, including

the Medusa, Chrysaora, Polydora spionids and a few turbellarians. He also

reported the winter founder Pseudopleuronectes americanus as a possible

definitive host.

Another lepocreadiide, Neopechona (=Lepocreadium) pyriforme, is some- -

what better known. Stunkard (1967) reported unencysted metacercaria occurring

naturally in hydromedusae of Bougainvillia carolinensis, Gomonemus vertens and

in the Scyphozoan Chrysaura quinquecirrha. He also experimentally infected

these medusae and the scup Stenotomus chrysops yielded adults (1968, 1969,
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1974). The life cycle and morphology was determined by Stunkard (1969). '%

He found the snail Anachis avara Served as the first intermediate host i 3
where rediae develop in the haemocoal. Cercaria are ophthalmotrichocercus
and develop in the hemal sinuses, while the metacercaria are found unencysted

in hydrozoans, scyphozoan medusae and in thectenophore Mnemiopsis leidyi.

[ C.
Ladkner (1980), in his review of Parasiting/Cnidarians, reported that Stunkard b

1
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experimentally infected the Scyphf%oan Pelagia noctiluca, but I do not know

of any reference made by Stunkard to this species. Similarly, Phillips (1972)

indicates that Aurelia aurita was found to be another secondary host when in

fact, Stunkard (1969) reported that it was unaffected by the metacercaria.
Stunkard (1969) suggests that medusae serve as paratenic hosts since the

A
metacercarae are unencysted and grow slowly, but he does not suggest other L

possible secondary hosts. Stunkard (1967, 1968, 1969, 1974) suggests that

the scup, Stenotomus chrysops may be the definitive host since he obtained

adults from experimentally infected specimens. The rudder fish, Palinuricthys

perciformis, is one of the earliest known definitive hosts (Linton, 1940; ¥
Stunkard, 1969). Interestingly, heavy natural infections of the anthozoan

Nemopsis bachei have been found (Stunkard, 1974)., Other possible definitive

hosts include Peprilus triacanthus (Linton, 1940), Peprilus paru (Linton, ‘V

1940; Nahhas and Cable, 1964) and Pgprilus alepidotus (Sogandares-Bernal

and Hutton, 1960), but the taxonomy is confused and these may represent

other species (of Lepocreadjum). The fact that Stunkard (1969) is of the

opinion that the specimens reported from Peprilus paru and P. alepidotus are
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different species is made more confusing because it is now known that P.
alepidotus is a junior synonym = for P. paru (Hornm, 1970), More recently

adults have been reported from the Atlantic Scad Trachurus trachurus trachurus

(Gaeﬁékaia and Kovaleva, 1980). Since Peprilu triacanthans and P, paru

are both known to be common symbionts of medusae, particularly Chrysaura
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associated with a number of Scyphozoans, excluding Cbrznvra., it is very
tempting to point to them as the main definitive hosts. This matter must
remain unresolved, however, until more can be learned of the Lepocreadiide
parasites,

Other miscellaneous trematode parasites include Pharyngora bacillaris

(=Opechona) of which unencysted metacarcaria are found in the Ctenophore
Mpemiopsis leidvd g?}bour, 1916; Martin, 1945; Stunkard, 1969) and in S

various hydromedusae, Adults are found in the mackeral Scombrus scombrus and

N nch
the whiting Gadus merlangus (Niceli, 1910). Interestingly, Gadus merlangus A

is known to associate with a number of medusae (qﬁﬁbueti, 1963). Phillips T

(1972) reports a small unidentified trematode taken from the hydromedus%g/ L

/

Eutima variabilis as the only record of a trematode from medusae in the Gulf

of Mexico.

Cestoidea
Lauckner (1980) reviewed the literature on cestode parasites of cnidarians
and it appears that most of these associations involve tetraphyllidean

plerocercoid larvae. Dibothriorhynchus dinoi has been reported in the

mesoglea of Stomolophus meleagris and Lichnorhita sp. from Brazil (Vannucci

N

Mendes, 1944). MoestégL and McConnaughery (1966) reported another unencysted -

/fieggiercoid Quwensia catostyli from another rh%g}stome medusae Catostylus ‘- ,/? im
ouwensi from New Guinea. Lauckner (1980) points out that this is very similar _2
if not identical to the larva reported from the rhizostome Acromitus rabanchatu :%
from India by Southwell (1921)., Another very similar larva, designated as E
Quwensia n. sp., was reported in the rhizostome Stomuluphus meleagris by E

¢
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Phillips (1972) and Phillips and Levipe )(1973). They reported heavy infesta- A
e
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tions in 100 percent of all medusae over 30 mm in diameter in the Gulf of ? J
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Mexico. The larva use an inverted scolex to grasp host tissue to engulf while
burrowing rapidly. They were most heavily concentrated in the lappets along
the 3ill margin. Some extruded their anterior ends out through small pores

to the exterior. In the heaviest infestations the larvae are found in clumps
of up to ten individuals in burrows along the Bell margin. Some pathology

is evident in the presence of small inflamed lesions in these areas, which are
susceptable to bacterial infection.

Phillips (1972) and Phillips and Leviﬁé3(1973) also describe the burrowing

behavior of the larva and indicate that penetration is initiated by tactile { b

stimulus. These larva are most interesting because of the ease with which
they can be maintained in the laboratory. They can be kept best at 7-16°C

and will live in salinities ranging from 10 %° #eo 37 %v. They can
be kept equally well in seawater agar or host tissue, In the agar medium,
however, they will leave the gel periodically and initiate a searching
behavior, Phillips (1972) additionally points out the possibility that fish
symbionts of Stomolophus may serve as intermediate hosts, (I would think more
probably as definitive hosts). It is also pointed out that Stomolophus has a
very wide distribution, from Brazil to the Chesapeake Bay in the Atlantic,
from South America to the California coast in the Pacific, and that specimens
have been examined for parasites only in the Gulf. It would be very interesting

to determine if Ouwensia occurs throughout the host range.

Copepoda

Very little information is available on the few associations occurring
( H(lov feven cend
betwequhapacticoid and cyclopoid copepods. Literature was reviewed by
Lauckner (1980) and the associations are thought to be semiparasitic. The

cyclopoid copepod Pseudomacfochiron stocki was reported on Chrysaora
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(=Dactylometra) quinquecirrha (Reddiah, 1969), while Paramacrochir@n sewelli

and P, rhizostome were found on the medusae Lichnorhiza malayensis and

Rhizostoma sp.)respectively)(Reddiah, 1968) in Indian waters. Sewellochiron

fidens associates with Cassiopea yamachana in Puerto Rico (Humes, 1969) and

Paramac rochiron japonicum is found with Thysanostoma thysanura in Japan

(Humes, 1970). Nitocra medusae is the only known harpacticeid copepod

known to asseciate with a medusae. More than 1,000 individuals of both
sexes were found on a single small specimen of Aurelia. Groups of ten to
thirty copepods inhabited small pits in the exumbrellalar surface (Humes,

1953). The details and nature of these associations are unknown.

Amphipoda

Lauckner (1980) provides an extensive review of the literature on the

association of the hyperiid Hyperia galba with medusae., Dahl (1959a,b)

found that Hyperia galba is a true ectoparasite of the scyphozoan Cyanea

capillata and other medusa. Adults are typically found on the subumbrella
and manubrium (Figure 1) where they feed on epidermal tissue (White and
Bone, 1972). Because young instars lacking swimming appendages are found
throughout the gastrovascular system, it is thought that the females deposit
their brood within the manubrium from where the host's digestive activities
can disperse them throughout the system. Importantly, these young instars

are conspicuously absent from plankton and have experimentally been found

to be incapable of independent life (Brusca, %91&; Laval, 1965). Hyperia G “‘;i“
gelba is known to cause severe pathological conditions in the host, often
completely destroying the reproductive organs and causing mass mortality

(Metz, 1967). Temperature is known to have a strong effect on the prevalence

of infestation (Figure 2). The prevalence increases as the water temperature

drops, possibly due to a weakening condition of the medusae. Shortly after
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Figure 1, Hyperia galba, adult
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the prevalence reaches 90 percent, the population of Aurelia was seen to
decline dramatically (Metz, 1967)., Dahl (1961) points out an interesting

aspect of this association. He found that young whiting, Gadus merlangus,

which are symbionts of Cyanea capillata, will readily consume Hyperia galba.

Thus it might be speculated that it may help the jellyfish by removing adults
from the umbrella of the medusa. However, the whiting have only been observed
to feed on free swimming Hyperia and the possibility of them removing indi-
viduals from the jellyfish is uncertain.

If one keeps in mind, however, that Hyperia is often found free swimming
in heavy infestations, and that 1t probably is changing hosts (Metz, 1907),

it seems not unlikely that Gadus merlangus can help control the distribution

and spread of Hyperia.

Isopods

An association between a deep-sea scyphomedusae Deepstaria enigmatica

with the giant isopod Anuropus sp. is reviewed by Lauckner (1980). This
association was first noted by Barham and Pickwell (1969), and is thoroughly

discussed by Phillips (1972, 1973).

Decapoda

Phyllosoma larva associations wigh jellyfish are discussed by Thomas
PSR L AU W
(1963) and later by Herrnkind @ﬁd Kanci;ﬁk\(l976). Various crabs are known

o

to associate with medusae., The association of Cancer gracilis with jellyfish

is described by Weymouth (1910)and Corrington (1927). Corrington (1927)

reports that megalops larvae of Cancer gracilis were found in association

with the medusae and speculated that the association of Libinia dubia with

Stomolophus as first reported by him, also extends to the megalops stage.

Gutsell (1928) also reported the association of L. dubia with Stomolophus.
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The most important review of the association of L, dubia with jellyfish was
produced by Phillips et al. (1969). They carried out laboratory and field
experiments which showed that Libinia will eat medusae tissue and that they
would associate with any medusa placed with them in an aquarium, They cite
evidence supporting the belief that the young crabs begin associating with
jellyfish when the medusae brushes or rests on the bottom and not as a mega-
lops larvae. In the study, they collected specimens 4-18 mm in carapace width

with Chrysaora and Stomolophus, the percent association with jellyfish varying

from?-100 percent with different swarms. Libinia dubia has also been reported

as associating with Aurelia (Jackdwski, 1963) on which it was found to feed »,j"
and burrow its way into the medusae, et Y
In a recent study,Ifound that the average size of symbiotic specimens

of Libinia dubia changed very little over the summer while the number of crabs

per medusa declined (Figure 3). At the same time the population of medusae
increased dramatically from a low in late spring to a high in late fall.
Only juvenile crabs under 40 mm in carapace length are found associated with
Stomolophus. The size range, however, increased throughout the summer, The
increase in the size range is due to a constant recruitment of young crabs
into the population and to the growth of the older crabs. This indicates

that the crabs drop out of the association before reaching 40 mm in carapace

length, since one would expect the average size of the crab to increase through UYUT
0

the season in a inonassociation population,’ The decline in the number of crabs
per medusa from a high in June to lows in the fall is certainly a function of

the increasing jellyfish populations, so that even if the crab population were
to remain constant through time, the average number of crabs per medusa would

decline. The monthly percent frequency of Libinia with Stomolophus shows a

peak in July of 95 percent occurrence (Figure 3). Since the jellyfish
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population has increased in July over what it was in June, the population of

Libinia must have correspondingly increased. It can therefore be concluded

that the population of juvenile Ljibinia peaked around July., The subsequent

drop in the number per medusa and in the percent frequency was probably due

to a decline in the recruitment of new juveniles with the onset of colder

temperatures and to the large increase in the jellyfish population after July.
An examination of the locations where the crabs were found on the jelly-

fish revealed that most of the smaller crabs were found between the scapulets.

This suggests that they were most likely feeding on zooplankton captured by the

medusae since this is the site of capture of the zooplankton (Larsoﬁ, 1978).

This was supported by the fact that crabs given the choice of feeding on medusae

tissue or other food items such as shrimp, invariably choose the latter in my

observation, although they‘readily fed on the medusae tissue if nothing else

:
was available. Larger crg;é were positioned at the base of the centrum and
umbrella. From this position they can easily reach out and get food from the

scapulets, This position is also likely to be favored because it is the most

L AT

stable part of the constantly contracting umbrella, The larger crabs occasional-
ly found on the exterior of the bell were probably those individuals which will .
soon abandon the jellyfish host. The predation of the crab on the jellyfish ‘f
probably does not serious impair it since its regenerative powers are remark- 2
able., I have observed many specimens with scars from very large wounds which £
probably resulted from an encounter with the propellar of a boat. The associa~-

tion of Libinia dubia with Stomolophus is suggested to be of a facultative

ectoparasite,
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Pisces

Fish associations with jellyfish are well known and documented world

wide. Many species of fishes are involved, often associating with more than
one jellyfish species. However, little attention has been paid to the biology
of these associations, Records of the relationships have been known for many
years (Peach, 1855; Smith, 1907; Mortensen, 1917; Gunter, 1935; and Miner,
1936), but little has been written on their nature. Sars (1879a; 1879b),

examined the association of cods with Cyanea capillata. He indicated that

young cod probably feed on zooplankton captured by the medusae. He further
suggested that they aid the medusae by feeding on parasitic crustaceans (Hyperia).
Sars was one of the first to recognize the role of the jellyfish as a host to

the pelagic young of a filsh species which spends 1its adult life in a benthic
environment (Sars, 1879a; 1879b). Another important early study was carried

out by Schuering (1915), who described the association as a parasitic relation-
ship based on his experiments. More recently the association of young whiting,

Cadus merlangus, with the jellyfish, Cyanea capillata, was reviewed (Dahl, 1961).

SO

Investigations into the possibility of immunity to jellyfish toxins by
some of the associates (Lane, 1960; 1963), and mechanical avoidance of nema-vtbh;«
tocysts by means of a heavy mucous coating by other associates (Rees, l9é:>
Miner, 1936; Dahl, 1961) have been made. However, the most important review
on the associations of fishes is by Mansueti (1963) who reported 57 species of
fishes associating with 27 species of jellyfish. He reviewed the literature
and examined theories on the nature of the symblosis of fishes and jellyfish,

in particular with Peprilus triacanthus and P. paru. Records of fish medusa

associations since the work of Mansueti are compiled in Table 1 and include P

two unreported by him (Hargitt, 1905; and Sumner et al., 1913).
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Table !

Records of the associations of fishes with
Jellyfish since Mansueti (1963), including
those unreported by him.

%)
5
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&

Family Gadidae

Gadus perlangus Cyanea lamarcki Rees (19661 285)
Theragra chalogramma Cyanea sp. van Hyning and Cooney (1974)

Family Carangidae

Caranx fusus Unidentified Bohlke and Chaplin (1968: 331)
Caranx kalla Cyanea nozakii Morton (1972
Caranx malataricus Chrysaoras gquinguecirrha Morton (1972
Caranx trachurus Rhizostoma octopus Rees (1966: 285)
Caranx sp. Chrysaora quinquecirrha Phillips et al. (1969)
Chloroscomtrus chrysurus Unidentified Hastings (1972¢ 213-14)

g Aurelia aurita McKenny (1965: 104); Zann (1980);

Franks (1970: 55-56)
" Chrysaora guinquecirrha Phillips et al. (1969)
“ Stomolophus meleagris Phillips et al. (1969)

S E

Trachurus lathami Unidentified Hastings (1972: 226) :
Famlly Stromateidae ‘H
Ictius pellucidus Pelagia notiluca McKenny (1965: 85) :f'
Hupus ovalls Physa lia Maul (1964) 3y
Nomeys gronovii Physalia Sumner et al. (1913: 75%)
Peprilus alepidotus Jellyfish Cooley (1978)
Peprilus burti Stomolophus meleagris Horn (1970); Phillips et al. (1969)
" Chrysaora guinquecirrha Phillips et al. (1969
" Cyanea capillata Phillips et al., (1969
" Berce ovata Phillips et al. (1969)
" Jellyfish Hastings (1972: u1o§s
Franks et al. (1972
" Ctenophore Hastings (1972) N
Peprilus simillious Aurelia Horn (1970) B
Peprilus triacanthus Cyanea capillata Milstein (197 58); Cooley
(1978); Hoese et al., (1964
" Chrysaora guinquecirrha Hargitt (1905: 25)
" Stomolophus meleagris Hoese et al, (1964)
" Unidentified Sumner et al. (1913) P
Psenes cyanophrys Unidentified Parin (1958t 66) and Besedonov 8
(1960: 184) as cited in
McKenny (1965) i
Psenes maculatus Pelagia noctiluca McKenny (1965: 85) o
Psenes pellucidus Dactylometra pacifica Adler (1975: 120); Zann (1980) -
Psenopsis sp. Unidentified Haedrich (1967) 4
Psenopsys anomala Unidentified Masuda et al. (19751 2u6) i

Family Balistidae

% i SRR TRl

Monacanthus hispidus Stomolophus meleagris Phillips et al. (1969);
Phillips (1971)
Cyanea Phillips é197lg
Cl%xsaora Phillips (1971

13



A less known but important study by McKenny (1965) discusses the association

of stromateoid fishes with jellyfishes and classified the hosts into three
general groups according to tentacle size, complexity of shape (size of bell
cavity for example) and yirﬁlen;é of its nematocysts, He suggests that the
strength of the fish-medusae relationships increases somewhat with the com-
p%exity of the medusae (more places to hide), but that it is more strongly
in%luenced by the nematocyst virulence. As evidence, he cites the strong
associatlon of Nomeus., He further suggests that morphological changes in
other fish symbionts with growth may make them less capable of the relation-
ship. This idea 1s supported by a study on the function of the swimbladder

and its relationship to the behavior and mode of life in stromateoid fishes

(Horn, 1975) where the presence of a swimbladder only in juveniles is suggested

‘
¢
v

to allow the fish to maneuver with sufficient agility to avoid the jellyfish's

o .

tentacles. In the revision of the stromateoid fishes (llaedrich, 1967) and

the genus Peprilus (Horn, 1970), symbiosis with jellyfish was also discussed.

3

A significant study on the nature of the fish associations with jellyfish 'g

is that of Phillips et al. (1969). Here the interrelationship of jellyfish -%
and other organisms in the Mississippi Bay were studied. Visual observations :
of the behavior of fishes and jellyfishes were made in the field and in the »%
laboratory. Tests were made on the immunity of associate fishes, and it was jg

S
E

found that nematocysts adhered strongly to symbiotic fish, contradicting Dahl
(1961).

Thiel (1979) recently reviewed the types of symbiosis between fish and
jellyfish and discussed some of the parameters affecting the relationship.
The most recent treatment of the subject is found in Zann (1980), an excellent
review of fish symbiosis in general, It includes a good summary of current

knowledge on the behavior of the fish symbionts and groups them into temporary

L4



and permanent consorts. He further discusses the evolution of the association

and possible immunity to stings by the fish.,

The associations between fishes and jellyfish are widely varied in nature,
ranging from a simple opportunistic relationship (Mortensen, 1917; Mansueti,
1963; Haedrich, 1967; and Horn, 1970) to commensalism (Mansueti, 1963;

Haedrich, 1967; and Horn, 1970) and parasitism (Schuering, 1915; Mansueti,

/ :
1963; Haed{@bh, 1967). Opportunistic species are those that take advantage ol .
of any relatively passive cover near the surface like debris and sargassum. g

Caution should be exercised when applying any symbiotic term to an associa-

tion without adequate data due to the lack of clear cut boundaries between
the types of behavior. For this reason, the terms used herein should be taken

in the broadest sense. A

The reasons for the association of fishes with jellyfish are controversial.
One possible reason is that the jellyfish serves as a food source for the
associated fish (Schuering, 1915; Mansueti, 1963; Haedrich, 1967; Horm, 1970).

Another possible factor is that the jellyfish offers protection to the

associated fish (Dahl, 1961; Mansueti, 1963; Haedrich, 1967; Horn, 1970; Van

[ R ]
PSSR ke L

Hyning and Cooney, 1974). Mansueti (1963) holds that the associations are
largely fortuitous and that the fish may have a selective advantage over non-

symbionts in that they are assured a continuous food supply, protection and

SRR o e

possibly gradual immunity to jellyfish toxin., No single factor can totally
explain all the associations, and it is likely that they result from a combi-
nation of factors,

In a recent study (In preparation) I found that the number of symbionts

per medusa of Stomolophus meleagris decreased from a high in June into November

(Figure 4). The number of fish symbionts per jellyfish reflected a similar

trend (Figure 5). The percentage of jellyfish with associates by species and

%
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and month are shown in Figure 6, only Chloroscumbrus showed an increased

abundance after June. Generally, the percent frequency of Libinia dubia

peaked in July and then declined, the percent frequency of fish with
Stomolophus declined from a peak of 100 percent in June, and the percent
frequency of symbionts declined from a peak of 100 percent in June and

July (Figure 7). This is a reflection of the increasing population of jelly-
fish and the decreasing population of young consorts,

It is apparent then, that the symbiosis of fishes with Stomolophus appears

Lfy‘( .
to be largely a function of the population dynamics of each. The dlze of ‘the Ll

fish associates of Stomolophus are a function of the season and the growth of
the fish and host, as opposed to a "carrying capacity" of the host., The per-
centage of jellyfish which have symbiotically associated fish or crabs is a
function of the size of the jellyfish population and of the fish population.
If the jellyfish population remains constant and the total population of the
symbiont increases, the frequency of the association and the number of asso-
ciates per medusae will correspondingly increase, On the other hand, if the
host population increases, and the symbiont population decreases, the percent
frequency and numwber of symbionts per medusag can be expected to decrease, L
The size of the sywbionts are a functlon of thelr growth and not of the size
of the host jellyfish, The associations are therefore considered nonspecific

with respect to the host jellyfish, but are determined by which jellyfish are

available to it within the context of its own movement patterns.
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month and species.,
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CONCLUSION

One of the primary goals of this report is to provide a pool of information %
for which future studies on the parasites of cnidarians can draw. Any parasite
with an indirect life cycle which utilizes cnidarians as an intermediate host
would most likely have a definitive host which regularly feeds on the cnidarian.
It is highly 1likely, then, that at leas;’some fish symbionts of cnidariag?act 2=l
as definitive hosts, For this reason, ?abiéIZfﬁfbvides a list of all the known '
parasites of all the known fish symbionts of cnidarians based on information /Q“*¢dyV7}
extracted from the Index-Catalogue of Medical and Veterinary Zoology. Nol ’%

attempt has been made to classify the parasites or to follow changes in

nomenclature or systematic designations.
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