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Abstract

In 1974-1979 in different parts of the area gmaatelall suptest-
ris,	 Nezumia bairdii and Chalinura brevibarbis
were examined, and 32 sp cies of parasites were found. The data ob-
tained indicate that in C.riavItris and N.bairdii these species
with which fish are infested during feeding on pelagic animals and
also parasites obtained by fish directly in water are dominant. In
Lltala4 parasites which i fest fish feeding on be ethic animals
and fish (typical benthophages) are found more often.

Parasitic fauna of M.beIslAA a d N.bairdii examined in various
areas and depths has substantial differences. It indicates a high
degree of isolation of fish examined and allows to make a conclusion
on existence of, at least, two popul tions of M.berglax and N.bair-
dii. On the other h nd, pares R. it is fau a of C.rualtris from diffe—
rent areas has no significant qu litative and qua titative differen-
ces; all variations i infestation by some species in different pe-
riods have a regul r character® All this allows to affirm that all
the examit d groupings of ceraallua are interrelated to each
other.

Introduction
Considerable depths of dwelling of Macrouridae are a substantial

obstacle for this species comprehensive study. Because of this,
apparently, up to the prese t time there are a ly random pieces of
information on parasites of this group f fish from the Northwest
Atlantic. The first information relates to 1920 when Wilson (1920)
found copepod Chondracantus radiatus in gsmatEalltssuutsla,
Later on Dolichoenterum sp., Gonocerca crassa (Szuks, 1975); MYxi!-
dium melanostimm, 1211122.911.22, M.profundum, Zschokkella hildae,
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AILUISPAIIAS *, 11211422hast macrun, 11.011tE1222.2hahli_22-9 S"lex
kleuronectis 1., Hemiurus macrouri, Ityatatp_masaa, Gonocerca mac-
rouri, hmslosatzle	 Contracaecum adunoum, Algasaliauat,
calpoda &tau. were also found in this species of fish (Zubehenko,
1976; Zubchenko, Krasin, 1980; Zubchenko, 1981). Parasitic fauna of
n2salsRailusalia in which Sphyrion 1u n  i (Templeman, Squires, 1960))
Clavellomimus macruri (Kabata, 1969), hatIlA E2., glagea berglax,
Macidlumaelanostiomm, M.melanocetum, Auerbachia Eachsa, Davisia
newfoundlandia were found is studied less comprehensively (Yoshino,
Noble, 1973; Lom, Noble, Laird, 1975; Loin, Laird, 1976; Noser, 1977;
Noser, Noble, 1977a; Zubchenko, Krasin, 1980; Gaevskaya, Kovalyova,
Umnova, 1980). Besides these two species of Macrouridae the parasitic
fauna of Nezumia bairdi for which Auttpachla_EalatEa and Zschokkella
112121222. are indicated was also studied in the Northwest Atlantic
(Moser, Noble, 1977 a,b)®

All the papers mentioned above are , mainly, of systematic charac-
ter, they hardly touch ecologic aspects which, to our mind, are of
the greatest interest.

Material and methods

The material for the present paper was collected during 1974-79
in different parts of the Northwest Atlantic (Davis Strait, Labrador,
Northern Newfoundland Bank, Flemish Cap Bank). 353 specimens of fish
(Coryphaenoidez rope stria — 300, Macrourus berglax — 30, Nezumia bair-
di — 23) were examined by the method of complete parasitologio dis-
section. In the Flemish Cap Bank area one specimen of Chalinura bre..
vibarbis was dissected, spores of mixosporidia AstElpokiLsal2hza
were found in its gall bladder. The material was treated in accor-
dance with generally adopted methods. Differential diagnosis of para-
sites was made in the PI BIRO laboratory of parasitology and also in
similar laboratories of the USSR A.S. Institute of Zoology and Atlant...
NIRO.

Results
In fish examined 32 species of parasites related to seven taxonom,

rub groups were found: Myxosporidia-7, Monogenoideag.2, Cestoda-4,
Trematoda—I0, Nematoda-4, Acanthocephala —I, Crustacea-4.

Roundnose grenadier (g21211422.1ule.AII1E222amii0.
18 species of parasites were found (Table 1). Eight of them (Myx1*.

dium melanostizERE, M.melanocetum, A1412221.9111Lajng	 Zschokkella
hildac Diclido hors macruri, Chondracantus radiatus, Clavella  adunca)
are the parasites with a direct cycle of development. Myxosporidia
and Trematoda (5 species of each) were widely presented qualitatively.
Fish infestation by yaidlm2012129stiase and Alitsliini.Rpulchra
(35.2 41.1% and 46.7 	 86.7%, respectively) is marked out quantita-
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”vely. Among the parasites found — 4 species (M212= 11m, Dtmacruri,,
Glomerioirrus macrour i, Gopocerca  macrouri) are specific for Macrou— •
ridae. Four more species (Komiamatigam, M.melanocetumra,
11212112Ikesallariticu0 are speoific for deep-'water fish Only. These
eight parasites•charaoterize as a whdle the roundnose grenadier . para
sitio fauna.• The rest I0 species of parasites are specific for fish
dwelling in upper layers of water. In their majority they have a
large circle of hosts and are widely spread. Infestation of roundnose
grenadier• by these. parasites was insignificant and occured,•apparent,
ly, in the process of diurnal vertical migrations into the zone of
the thermoolineo Probably in this area grenadier are infested.by
toolex .pleuronectls  1., 11z2zenesmpllema Contracaecum aduncum
Anisakis sp0l. the cycle of development of which is connected with
different pelagic• animals (plankton copepods, euphausiides,.sagittae,
ctenophora, jellyfish, Cepitalopoda). But it may not be excluded that
fish infestation by the laSt three species took place during feeding
on benthos and neotobentho6, as the intermediate hosts of these pare.,
sites were also Arnphipoda, Decapoda and Polyohaeta.

In general, judging by fish infestation by parasites with a domk4
lex cycle of develppment the food of the fish examined consisted of
both, pelagic animals feeding on which fish were infested also by
philam .0.22 11211a, Glomericirrus macrouri, and be ethic animals
which are connected with Trematode Gonocerca maorouri•developmento
Moreover, grenadiers food contains more pelagic organisms than ben,-
thin, and this is pointed out by not only qualitative and quantitativa
domination of the first over the second but also by a variety of Mir.
xosporidia which fish are infested by during swallowing food.in.water.

The results obtained completely correspond to the data on round,
nose grenadier feeding (Podrazhanskaya,I969; Savvatimsky,I969,1970;
Konstantinov, Podrazhanskaya,I972), and the comparative analysis of
food compone,nts occurence frequency described by Savvatimsky.(1970)
in accordance with.. the results of investigations in the same areas.
in October—November,1967, and fish infestation by parasites with a
complex cycle of development completely oonfir s all the above men,
tioted.

Roughhead grenadier (ALpalmaaUllalaappedt) Twelytr.species
of parasites were found (Table 2), 7 of them (Zsohokkella kudoi,- Auer,
1)chia Ealnsa, Davisia newfoundlandia,
aikranlumpl, Clayella aduncap Clavellomimus macruri) had a 'direct
cycle of development. Trematoda (6•species) were prese.nted
vely most widely. Quantitatively on the Flemish C p Bank we may point
out infection of fish by Contracaecum aduncUm (73.3%) Echinorhrnchus
fiaL41 (46.6%), C.adUnca (46.6%) and in the South Labrador area
Lsulchra (46.6%), Gonoceroa crassa (53.3%), Genolinea latioauda
(53.3%), Co duncum (66.6%),Easail (73.3%), Coadunoa (46.6%). Among
the parasites found there were species specific for roughhead.grena,
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dies (Z.kudoi, D.newfoundiandia, Callamlai C.macrouri). Two species
(A.pulohra, 211121E11222_211Estivao are specific for deepwater fish.
The other parasites have a large circle of hosts and are widely
spread. As it can be ssen from the table the infestation of fish in
the two areas investigated is absolutely unequal. This is related,
apparently, to differences in the conditions of their dwelling, 	 cape
use in the South Labrador area fish were caught at depths 400-600 m
and in the Flemish Cap area at depths 1200-1300 m. Such a substan-
tial impoverishment of the fish parasitic fauna on the Flemish Cap
Bank indicates a poor diet of roughhead grenadier; in this diet Amphi.
poda (intermediate hosts of EchlEgnaamam21) and the fish related
to nematode Contracaecum aduncum cycle of development are dominant.
Among the parasites found in fish of this area the species • characte-
ristic for lesser depths are almost absolutely absent but, neverthee.
less, they are variously presented in the same species of fish in
the South Labrador area. Only one species ....220s5122LErlsma may be
exoluded; fish infestation by this parasite was minimal and ocoured,
probably, during feeding on Amphipoda, Polyohaeta or fish infested
by mature forms of this Trematode. Poorness and significan differen-
ces in the parasitic fauna of roughhead grenadier from this area in-
dicate also a high degree of isolation of this group f f ish.

The parasitic fauna of the South Labrador roughhead grenadier is
oonsiderably richer. There are various Trematoda (6 species) and
other groups of parasites with a complex cycle of development which
indicates broad trophic relations of fish dwelling in this area
Benthio animals (Amphipoda, Polychaeta) and fish are of the first—
rate importance in the roughhead grenadier diet, as they are the
intermediate hosts for LeiLLam, Gon oerca Grasse., Gene..
linen 1 ticauda, E2121.22Itymhal.mAl, Contraoa r oum aduncum and possibee
ly. DeromanE12122. According to Savvatimsky the diet of roughhead
grenadier (examined approximately in the same areas) consists of:
fish —	 Amphipod e. 13.4%, Polychaeta — 4.5%, and accox«.
ding to Geistdoerfer (1976) a portion of Polychaeta in the diet f grew

nadier is 16.7% and that of Amphipoda — 20.4%. The portion of pelagic
animals in the roughhead grenadier diet is insignificant because des-
pite the presence of some parasites (1121121Lth2LAttlapillue,Soolex
leuronectis 1. 2 Hemiurus levinseni, auahlaja,1) related in their
development to this group of animals the extensity and intensity of
infestation by them is not severe and it has, apparently, an aecide R.

tat character. C nsidering all this we may affirm that roughhead gre-
nadier are benthophages and predators.

Marlinspike (Lezumia bairdi Goode and Bean). Eleven species of paw
ras ite s were found (Table 3). Only two of them (Maldlaumonallia„
A22.12291JALlIgas_) have a direct cycle of development. Trematoda. and
Nematoda are the most various qualitatively (3 species of each).
Quantitatively we may distinguish the infestation of fish by Contra-

t



c cum aduncum 1. (56.3%) n the Flemish Cap Bank and olex
nectis 1. (in all 7 fish dies,:: oted) in th South Labrador area.
Just similarly to the above mentioned species the p rasitio fauna of
N.bairdi in the two areas investigated differs significantly but
in roughhead grenadier naught at depths 1100-1130 m 1r the Pl*mish
Cap area the qualitative co!nposition of parasites was richer (8 spe-
cies) than that in the Scout4 Labrador area (5 species) where fish
were caught at depths 400-450 m® It is pecul	 in this case that in
the South Labrador area fish were infested only by those parasites
the cycle of development of j which is related to plankton organisms.
On the Flemish Cap Bank plankton is lso a very import =:.nt part of
N.b irdi diet, according t their being $ verely infested by Contra-
caeoum aduncum 1. But be sides pla ton marl inspike in this area feed
also on benthos which is confirmed by the ocourence of Liall in
fish b dies. It is quite po'ssible that a decrease of plankton bio
mass at consider ble depths makes marlimspike to be less "fastideous"
in food and this, in its turn, makes the speoies o hmposition of para-
sites to be more various. In general, aocording to their parasitic
fauna marlinspike may be considered as typical planktophages.

Di oussion
The	 terials obtained male it possible to discuss the question on

the locality f the exami d fish groupings. In this aspect roundnose
grenadier forming oommeroial ggreg x tions in those areas are of great
interest. According to the differences in the degree of fish infest*,
tion by parasites in the North Atlantic w ters we may mark out 3 main
groups of fish: the n rthern group dwelling in the area between the
Greenland-Canadian Thresh ld and the southern edge of the Baffin Is-
land; the central group dwflling in th Labrador are , and the sena..
therno. dwelling in the are of the Grand Newfoundland Bank and Flee.
wish C p Bank (n nes of the gr fups are given oonditionally). Fish
fr m the northern grouping were not infested by yijrxidium melanooetum
but they were severely infested by AILE122h18„.22121sa (86.7%), ma
derately bybi).a..p.....sUgasi (36.2%) and weakly - by Gonocerca
macrouri (12.4) and by other parasites. Fish of the southern grou-
ping were less infested by Auerhaalaailas8 (5I.I%) but they were
more infested by MaEllaassalmal (4I.I%) than those in the North and
also by Gonocerca macrouri (6.7%). In fish of this grouping spores
of M.melanooetum (I8.* , ) and trematod Glomericirrus macrouri (I3.3%)qEMISINSM.MWMIZr	 ateW	 '..MOVSSMOMMVIED.

were found. Due to its degree of infestation the central grouping
takes an intermediate positien. The infest ti n of fish by Auerbachia
pulohra (46.7%) is similar tp that in fish from the southern grouping
and the infestation by alei sti ,gmunn (35.2%) is similar to that in
the northern fish. There were found (in small number) also spores of
MAlaillaIla (3.8 ).
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While ex fining roundnose gremadier fro the e areas it turned out
t t fish infestation by attlE212.1E214112hEE was the most severe in
the northern areas (from 73.3 t IO in separate samples) and espe-
sially fish from 42 to 70 cm i length were severely infested. To the
South where fish infested by Auerbachia2212ha were 65-85 cm in
length the infestation was less severe. Mainly sporadic spores were
found, tens and hundreds of spores were observed very rarely. In fish
infested by trematoda Gonocerca macreuri and myxosporidia MAmslt.2—
stigmum the picture was contrary® Here the fish invasion increased i
the direction fr y ea the North to the South® Big fish (65 cm and longer)
were . infested more severely® In the s uthern areas fish were infested
by Momelanocetum and Glomericirrus m crouri. All these differences
have, at first sight, the age char cter which first and f remost re-
lates to the parasites developi g withthe change of intermediate
hosts. But having taken duplicated s ples first after 1-1.5 months
and then a year after there were no changes in the degree f infesta-
tion of fish from the northern grouping by the main parasites with
the only one exception — cestoda allaualLaIlsoicuA (from 40 to
13.3%) (Table 4). Similar changes were observed in fish from the cen-
tral and southern groupings.	 sides, fish had a decreased incidence
of attacks by parasites. F r instance, fish infestation by Auerbate
chia 2,2121112, decreased from 6 t 4,, and their infestation by Ph.
atlantious increased from 13 3% to 33.3%. These facts show that the
bserved differences i parasites distribution are not only of the

age character. The observed ohanges of quantitative indices Af fish
infestation by a group of parasites during short periods of time
are related, to our mind, to migration of fish as they grow from the
n o rthern areas to the southern ones. This supposition is indirectly
confir ed by the fact that fish from the southern grouping are in
general larger (mode 69-74 cm) tha those from the northern one (mo-
de 62-65 cm). A great number f parasites common for these three
areas (51',) also indicates the relations bet een these groups in
which 7 fr m 8 species specific for roundnose grenadier are presen-
ted (excluding only MacidimmAllamoetum). Thus, th previously for-
mulated opinion (Zubchenko,I976) concerning the existence of a single
p pulat ion f roundnose grenadier in the investigated area as con...
firmed.

If to consider from this point of view the parasitic fauna of
EasamalasatuLtE and Nezumia bairdii we will have quite another pie..0
ture • As it was mentioned above the parasitic fauna of these two spee,
cies of fish examined in t o different areas had substantial quanti-
tative and qualitative differences. For instance, in roughhead gre-
nadier 7 (35%) parasites commo for the two, areas were fou d; only
2 species from 6 (ARulchr Clavellomimus maoruri) are characteris-
tic for the fish species mentioned (Table 2). In this case the exten-
sivity of fish infestation has substantial differences (13.3 and
46.6%, respectively, for the first species; 40 a nd 6.6% — for the se—
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cued one). In marlinspike oily two (I8.1%) co o,on species were f und
(Table 3), one of which (Centracaecum aduncum) socures on the Fle-
mish Cap Bank more ofte (56. ) than in the South Labrador area
(in I from 7 fish examined). These substantial qualitative and qu n—
titativt differences in r 1oughhead grenadier and marlinspike infestamo
tion by parasites allow tO suppose that in the areas investigated
there are, at least , two Ipopulations 4- MacrurusItEalm and Nezumia
bairdii.
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