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ABSTRACT

Roundnose grenadier, widely distributed in the North
Atlantic, is a valuable commercial species, Its popﬁlation
structure is studied poorly. At present it is believed that
the roundnoselgrenadier egegs and larvae are spread all over
the fish range, i,e, that a united population, in Dobzhansky-
Mayr's sense, exists. Two main hypotheses concerning the status
of groups of roundnose grenadier inhabiting the continental
slcpe of Canada were substantiated. Acéording to one of then,
young fish feeding in the Labrador Current watera grow but
loose their ability o reproduce and form the deadlock popu-

lation. The other hypothesis states that the Forthwest Atlantic

SIHSTIA WALYMEYIQ NO NOISSES TVIDAdS

is the area for the young fish feeding from where maturing
fish migrete to underwater mountains of the North Atlantic
Ridge.

Further studies into routes and scales of expected return
migration of maturing fish from feeding areas to gpavning ones

as well as ichthyoplankton investigations along the routes of




egg and larval drift sre needed.
INTRODUGTION

The roundnose_grenadier (Corxphaenoides rupestris J.) ias
a widely distributed and sbundant species of the North Atlentic,
In the Northeast Atlantic the fish are found in the north as
far as Finnmarken, off Iceland and at the south-western coast
of Greenland, At the Scandinavian Peninsula they are distri-
buted southwards to Skagerrak and Boguslen, They are alaso re-
ported from the south-weat of Irelend and from the Hatton and
Rockall Benks, In the Northwest Atlentic they are found in
the area from the Baffin Island to the Cape Hatteras and on
the Corner Elevation. In the centrsl part of the area they are
frequent over underwater mountains of the Reyk]anes and North
Atlantic Ridges from Iceland to 38°N and farther south
{(Andriyashev, 1954; Zilanov, Troyasnovsky, Shepel, 1970; Parin,
Neyman, Rudyakov, 41985; Pshenichny, Kotlyar, Glukhov, 1986;
Parr, 1946; Leim and Scott, 1966; Wheeler, 1969; Geistdoerfer,
19973 Gordon, 1978; Erich, 1983), The fish range is shown in
Flg. 1. The dwelling depth is 480-3000 m, the soil preferred is
atony and light (Leim and Scott, 1966; Geiastdoerfer, 1977;
Sshrhage,1986), Water temperature ranges from 1,1 to B,0°C
{Zakharov, Mokanu, 1970; Parsons, 1975; Gordon, 1979). Parin
and Golovan (1976} described the species as bathisl-pelagic,

Roundnoge grenadier have a long life cycle: occaslonally
specimens aged 29 years 130 ch long with the weight of 3 kg
were found (Savvetimeky, 1971; Parsons, 1975; Magnuseson, 1975,
1979; éeiatdoerfer, 1977; Kosewig, 19B80; Atkinson, 1980).
Multi-aged population structure (Table 1) and late maturation
are typical of roundnose grenadier,

According to our data, some apecimens begin to mature
at ages & to 7 years, Thus, more than 50% of 12-13 year old

fish become mature (Table 2),



Fishery for roundnose grenadier over the continental
siope of Canade began in 1967. The maximﬁm catch hefe approached.
79 thou, t. Commercial concentrations of the fish were also
reported from continental slopes of Ireland, Scotland, the
Farces, from the Norwegian coast and its deep fjords, under-
water mountains of the Horth Atlantic Ridge (Psheﬁichny,
¥otlysr, Glukhov, 1985; EKosswig, 1983; Glukhov, Pavlov,
Shibanov, 1983; Eliassen, 1983; Bhrich, 1983; Post, 1982;
Schone, 1985, Ratz, 1984),

Rational exploitation of any apec1es is imposslble
without estimation of its population structure, Even the first
investigators of the roundnose grenadier biology suggesjed'
the schemes of the fish intrespecific struciure in the North
Atlantic. In egpite of numerous works on estimation of the
relationship between the groups of roundnoée grenadier from-
different parts of the range, this problem cénnbf.be fegarded'
solved.

The scientistes who studied the population astructure of
roundnose grenadier may be divided into two main groups of
opposite standpointa: supnorters of the population unity of
the species and existence of the full, closed migration cycle
in the North Atlantic, and those of the population dlsconnection
and formation of deadlock groups of roundnose grenadier in
the Northwest Atlantic, the absence of return ontogenetic
migrations of maturing fish from feeding grounds to spawning

onen,

The hypothesisg of the population subdivisioﬁ of the North
Atlentic roundnose grenadier is based on the availability
of statistically relisble difference between seme indices:
growth rate, relative weight of cerebrum and its sections;
.ahape and size of otoliths, some morphological features,
phepotype frequency of esterases, myogens and other biocche-
mical indices, stability of the 1engfh-age and sex compo-

sition of catches from certain areas, peculiarities of the



£ish parasitofauna (Troyanovsky, 1973%; Savvatimsky, 1979,
1982; Dushchenko, 1979, 1982; Grigoryev, 1972, 1982; Logvi-
nenko et al,, 1963; Szurs, 1975, 1980).

In the last years the discussion was'centred round
the possibility of return spawning migration of maturing
fish from the young fish settling areas in the Northwest
Atlantic to gpawning grounds,

" The hypothesis of the grenadier eggs and larvae transport
by the strong Eurrent gystem from reproductive areas and
their spreading sll over the North Atlantic is rather popu-
lar nowadsys, though not confirmed by facts, Currents are
often considered of special importance for mettling of
deepwater fisphes (Alekseeva, Alekseev, 1984; Huresu, Geist~
doerfer, Rannou, 1979). The grenadier eggs are pelagic and
have o0il balls, Marshall (1965)laupposed that grenasdiers spend
and fertilize eggas at the bbttom, then the developing eggs
agcend to upper layers, The larvae have greatly elongated
fin rays which favour their soaring in water. While growing
the larvee and fry descend. In this -period they settile
passively in the vast area of the North Atlantiec, It may be
that egge and larvae of roundnoge grenadier are transported
by the ‘current system from spawning grounds in the North
Central and Northeast Atlantic to the Northwest Atlantic,
towards the Baffin Island and Labraddr. The increase in the
size of young fish from east to west spemke for the disper-.
gion of young fish &ll over tke area, It is known that gre-
dier fingerlings 7-8 cm long are found aleng the whole con-
tinental slope of Canada (Grigoryev, 1972), larvae 3,5 mm
long -~ off Greenland (Jensen, 1948) and in the Northwest
Atlantic (Johnsen, 1927; Merrett, 1978). Their dispersion
is promoted by the North.Atlantic cyclonic gyre (North
Atlantic - Irminger - East Greenland - Baffin Island -

Lebrador Currents) (Fig. 2).




In fact, all the investigators, independently of the
group they belong, agreed that intensive tranqurt of eggs
and larvae, in other terms, the exchangerof génofond betwgen
the groups from different parts of the range, suggest the
existence of & united self-reproducing North Atlantic popu-
lation in Dobzhensky-Mayr's sense (Dobzhansky, 1951; Mayr,
1974) ,

The fishery in the North Atlantic is besed exclusively
on immeture fiesh, while in the east mature specimens sre found
everywhere, Some pcientists believe that the fish spawn in
the Northwest Atlantic at great depths not accessible to
fishing gears {(Grigoryev, 1972; Pechenik, 1970; Pechenik,
Proyanoveky, 1969, 1970; Savvatimsky, 1969), and possibly
at quite a distance from continental slopes (Savvatimsky,

- 1982), There is a hypothesis that the transport of eggs and
larvae of grenadier from the moderate climatic zone of

Atlentie to the waters formed under the effect of the cold
Labrador Current, resulting in the appearance of' a deadlock

‘non-reproducing population in the Northwest Atlantic depending
on the recruitment from the outside (Dushchenko, 1985).
G.P.Zakharov and I,D.Mokanu (1970), S.G.Podrazhanskaya
(1971) supposed the pogsibility of spawning migrations of
roundnose grenadier from the Northwest tc the Northeast Atlan<
tic by the northern route along the contihental glopes of
Canada, Greenland and Iceland. A.V.Zubchenko (1976) suggested
a different scheme of migrations. In his opinion, roundnose
grenadier, while growing, migrate northwards from the Canadian
cocast to the North Newfoundland and Flemish Cap Banks and
then to underwater mountains of the Reykjsnes Ridge to spawn,
Supporters of these hypotheses stated that in a genetically
united population of roundnose grenadier there existed a func-
tional subdivision of the range into growing and reproductive
parts and, cohsequently, a closed onfogenetic migration cycle
(Zubchenko, 1976, 1981; Zakharov, Mokanu, 1970; Alekssev, 1982

4
1984; Alekseeva, Alekseev, 1984; Podrazhanskaya, 1971),



DISCUSSION

The known ddte on.the population structure of roundnose
grenadier in the North Atlantic do not solﬁe the problem, In-
tensive dispersion of eggs and larvae from spawning grounds
all over the area proves the fact that in the North Atlentic
a united population with the regular exchange of genofond
between its partse exists, In fact, ithere are no data on migra-
tion of adult, maturing fish from feeding grounds in the North-
west Atlantic to spawning grounds in the east., Nevertheless,
common laws in formation of ranges and 1life ¢ycles of the North
Atlantic mpecies suggest the existence of funciionally sub;wnr
divided range and return migrations of maturing fish.

Yu.Yu, Marti who analysed migration cycles of the KNorth
Atlantic fish specles stated that "return migration of
growing fieh, an indispensable consequence of paeslve
gsettlement, may exiet only in the areas where there iu
a drift of young fish. There aré no return migrations
where there is no drift" (1962).

Supporters of the hypothesis on the settled way of
life of roundnose grenadier believe that the available
statistically reliasble differences by relatively numerous
biologlcal indices confirm convincingly the correctness
of their opirnions and that roundnose grenadier form within
their range settled populations the spetial distribution
and recruitment of which are determined to a gfeat extent
by the circulation of waters in the Worth Atlantic,

The investigations of the eel Anguillsa rostraia

(Koehn, Williams, 1978; Alekseev, 1984) reveal & good

example of non-random distribution of geneticelly different
fish within the limits of the population range, The necessity
appeare to study the species structure by means of not only
geparation of special morphological, biochemical and other
features but also.by determination of functionally differen-

tiated ranges, peculiarities of the reproductive cycle and




mechanisms of reproductive isolation of supposed groupsa, in
other terms, ecologic-physiological analysis of perameters
determining the specific character of their reproduction
(Alekseev, Alekseeva, 1G84; Alekseev, 19845 Batalyants, 1984),

It is necessary to proceed with the investigations into
ways and scale of eggs and larvae transport from spawning

grounda to different areas of the North Atlsntic, seascns and.
routes of expected return migratione of mafuring”fish from
the Northwest Atlantiic to spawning grounds. _

Special sampling of ichthyoplankton on drift routes of
grenadier eggs and larvae ls needed, Vertical tows up to 1500 m
depth would be reasonable., At the first stage ichthyoplankton
pampling should cover possibly larger area, atations being not
thick., Series of stations should be made in the area between
the southern extremity of the Grand Newfoundland Bank, southern
slopés of the Flemish Cap and Mid-Atlantic Ridge as ﬁell as
between Greeniand end Baffin Island, Greenland and the Reykjanes
Ridge. It would be reasonable to make one section east of
the North Atlantic Ridge perpendicular to general direction of
currents, The period from October to April is favourabie for
thesge worké.

The mest probable routes of the fish return migrations
from the North Atlantic to Mid-Atlantic Ridge lie through
the Flemish Cap - Miln Mountains, Gauss - Gibbe Ridge and from
the Baffin Island through Greenland and Iceland towards under-
water mountains of the Reykjanes Ridge. Biological data sampling.
in the above areas at the depthe approachlng 2000 m will help
to settle the problems,

Taking into account difficulties in studyiﬁg the population
structure 6f roundnose grenadier in relation to their deepwater
dwelling it is reasonable to unite the efforts of scientists

to exchange the research results.



_.87—

REFERENCES

ALEKSEEV, F.E, 1982, Reproductive cycle, functional structure

of the range and intrapopulational differentiation of

the grenadier Macrourus rupestris Gunnerus of the Mid-
Atlantic Ridge, In: Abstracts of reports to the All-Union
conference on the thebry of abundance: formation and f;tional
exploitation of commercisl fish stocﬁs, Moscow, p.73~75
(in Russian), .
ALEKSEEV, F,E. 1984, On the theoreticﬁl premises and mefhods
of fishery population investigationa. In: Intraspecific
differentiation of the marine commereial fishes aﬁd in-
vertebrates, Trudy AtlantNIRO, p,5-19 (in Russian).
ALEKSEEVA, E,I,, end F,E,ALEKSEEV, 1984, Sexual cycles of
fishes in studying the species structure and functionsal
structure of area, In: Intraspecific diffefentiation of
the marine commercial fishes and invertebrates, Trudy
AtlantNIRC, p. 28-38 (in Russien),
ANDRIYASHEV, A.P. 1954, Pighes of the Northern Sean, Moscow -~
. Leningrad, AN 85SR, p. 194-197 (in Russian),
ATKINSON, D.B, MS 1980, Weight-length relastionships of roundnose
grenadier in SA 041 and 2+3, NAFO SCR Doc,83, '
BATALYANTS, K.Ya, 1984, On the experience of investigations
of the specles atructure of the commercial fishes. In:
Iﬁtraspecific differentiation of the merine commercié;
fishes and inveftebrates. Trudy AtlantNIRO,'p;_49~28
(in.Rﬁssian). : |
DOBZHANSKY, Th, 1951, Genetiés'and the ofigih of gpecies, Columbie
~ University Press, New York, 446 p. | - -
DUSHCHENKO, V.V. 1979, FPhenotype frequencles of fast esterases

in rock grenadier (Macrurus rupestris) of Hatton Platesu.

In: Biochemical and populational geneticsrqf'fish.,Leningrad:

54-57 (in Russian).




-9 -

DUSHCHENKo; V.V. 1982, Populational - genetic investigations of
roundnose grenadier in the North Atlantic, In: Abstracts
of reports to the All-Union conference on the theory of
abundance formation and rational exploitation of commercial
fish stocks,; Moscow, p. 125-126 (in Russian),

DUSHCHENKO, V.V, 198%. On formation of commercial eoncentratione of
rock grensdier in the Norith Atlantic, In: Bshaviour of commer~
cial fishes (Collection of scientific papers), VNIRO, Moscow,
p. 141-154 {in Ruasian).

ELIASSEN, J.E, 1983. Distribution and abundance of roundnose gre-
nadier (Corxphaenoides rupestris, Gadiformes, Macrouridae) in
northern and mid Norwasy. ICES C.M. 1983/G:43, p.1-24 (mimeo),

EHRICH, S. 1983. On the occurrence of some fish species at the
slopes of the Rockall Trough, Arch. Fischwiss., 33(3):105-150.

GEISTDOERFER, P, 1977. Contribution a la biologie de Coryphaenocides.
rupeatris, Repartition et reproduction dans 1'Atlantique
nord est, ICES C.M, 1977/F:45, 6 p, (mimeo)..

GLUKHOV, A.A., A.T.PAVLOV, and V,N,SHIBANOV, 1983, Investigations
on the ecology of the deepwater fishes in the Faroe ares in
1980, Annls biol., Copenh., 37:269-271.

GORDON, J.D.M, 1978. Some notes of the biology of the roundnose
grenadier Coryphaenoides rupestris to the west of Scotland,
ICES C.M. 1978/G:40, 13 p. (mimeo).

' GORDON, J.D.M, 1979, The depth distribution of roundnose
grenadier (Coryphaencides rupestris Gunn.) on the west
of Scotland slope., Annls biol., Copehagen, 34:225-226,

GﬁIGORYEV, G.V. 1972, On fecundity of rock grenadier of
North Atlantic. Trudy PINRO, 28:107-115 (in Russian).

GRIGORYEV, G.V, 1982. Reproduction of rcundnose grenadier
(Macrourus rupestris Gumn.) in different areas of
the North Atlantic, In: Abstracts of reports to the
All-Union conference on the theory of abundance for-
mation and rational exploitstion of commercial fish

stocks, Moscow: 115-116 (in Russian).



_10_

HUREAU, J.-C., P,GEISTDOERFER, and M,RANNOU. 1979. The eco-
logy of deep-sem benthic fishes, Sarsia, 64(1-2):103-108.,

JENSEN, A.3. 1948, Contributions to the ichthyofauna of
Greenland, Spolia Zool, Mus, Hanniensis IX, Copenhagen,
p. 182,

JOHNSEN, S. 1927, On sone bathypelagig stages of macrourid
fishes, Nyt., Mag. naturvidens (0slo), 65:221-242,

KOEHN, R.K., and G,C,WILLIAMS, 1978. Genetic differentiation
without imolation in the Americén eel Anguilla, Tempo-
ral stebility of geographic patterns. Evolution, 32(3):
624637,

KOSSWIG, K. 1983. Investigations of grenadier fish (Macrourus
berglax and foryphaencides rugestria) by the Pederal
Republic of Germany in 1980. Annle biol., Copenhagen,
37:230. | |

KOSSWIG, K. 1980. A contribution on the age and growth of
Roundnose grenadier (Coryphaenoides rupestris Gunn,)
at West Greenland (FAFO SA I). NAPO SCR Doc,92, 5 p,

LEIM, A.H., and W.B.SCOPT, 1966, Fishes of the Atlantic coasgt
of Canada, Ottawai:220-221, |

LOGVINENKO, V.M., G,N,NEFEDOV, L,M.,MASSALSKAYA, and I.B.POLYAN-
SKAYA, 1983,The population analysis of grenadier bessed on
genetic polymorphism of non-specific esterases and myogenes,
In: Genetics of commercial and cultivated species. Pro-
ceedings of the second All-Union meeting on genetics,
selective breeding and hybridization of fish. Moscow,
Lyogkays i1 pishchevaya promyshlenﬁost Press:29-34 (in
Rugeisan).

MAGNUSSON, J.V, 1975, Notes on the rock grenadier (Coryphae-
noides rupestris) and the roughhead grenadier (Macrourus
berglax) at Iceland in 4975. Annls biol,, Copenhagen,
321178,

MAGRNUSSON, J,V, 1979. Icélandic investigationa on grenadier

‘figh (Coryphaenoides rupestris and Macrourus_berglax!

in 1997, Annls biocl., Copenhagen, 34:223-225,




-.-11_.

MARSHALL, ¥.,B. 1965, Systematics and biologicel studies of the
macrourid fishes Anacanthini-Theleostii. Deep-Sea Research,
12(3):299-322,

MARTI, Yu,Yu, 1962, Some similarities and differences in con-
ditions under which boreal fish species exist in North-
East snd North-West Atlantic, In:Soviet fisheries investl-
gatione in North-West Atlantic. Moamcow:57-67 (in Russian).

MAYR, E. 1974, Populations, species and ev?lution. Moscow,

Mir Publighere, 460 p. (in Ruesian),

MERRETT, W¥,R, 1978, Identity and pelagic occurrence of larval
and juvenile stages of rattail fishes, Deep-Sea Research,
25(2) 1 147160,

PARIN, N.V., and G,A.GOLOVAN, 1976, Pelagic deep-sea fishes
of the families cheracterisgtic of the open ocean collected
over the continental slope off the West Africa. In:
Transactions of the f.P.Shirshov Institute of Oceanclogy.
Biology snd distribution of the iropicel deep-sea fishes,
Moscow, Nauka Press: 250-276 (in Russian),

PARIN, N,V,, V.G, NEYMAN, and Yu.A.,RUDYAKOV, 1985, On biological
productivity of waters over underwaster elevations in
the open ocean, In: Biological basis of fishery exploration
of the open ocean., Moscow, Nauka Press: 192-203 (in Ruesian).

PARR, A.E. 1946, The Mocrouridae of the Western North Atlantic
andrcentral Americal seas. Bull. of the Bingham Oceanogr.
Collect, Yale Univers., 10(1):1-101,

PARSONS, L,5, MS 1975, Distribution and relative abundance of
roundnose, roughhead and common grensdier in the Forth-
West Atlantic. ICNAF Res,Doc., ﬁo.26.

PECHENIK, L.N. 1970, On the work of the Northern PFish Pinding
Service in 1968, In: Materialy rybokhozyaystvennykh
issledovaniy Severnogo basseyna, 16(1):11-19 {in Russian).

PECHENIK, L,N,, and F.M,TROYANOVSKY, 1969, Roundnose grenadier
as the fish supply for trawl fishery. Rybnoye khozyaystvo,
12:7-9 (in Russian), '



- 12 -

PODRAZHANSKAYA, 3.G, 1971, Feeding and migrations‘of the round-

nosge grenadier, Macrnﬁrus rupestris, in tha Nofth@est

Atlentic and Iceland waters, ICNAF Redbook, 3(115~1255.

- POLUTOV, I.A., T.I,LAGUNOV, and I,I,KURENKOV., 1980, Commercial
fishes and invertebrates of the Pacific Ocean, Petropav-
lovek-Kamchatski, 95 p. (in Russian).

POST, A, 1982, Biologische Untersuchungen mit FFS "Walter
Herwig" auf den Binken des Biskays-Azoren Ruckens und

dem HMittelatlantischen Rilcken. Inf. Fischiwirt,, 29(3):
1252127, _

PSHENICHNY, V,P,, A.N.KOTLYAR, and A.A.GLUKHOV, 1986, Fish
resources 0f the Atlantic Oecesn thalassobasthyal. In:
Biological resources of the Atlantic Ocean, Nauka Press,
230;252 {in Rugsian), 7

RATZ, H,-T, 1984, Qualitative und quentitetive Untersuchungen
der IChtyozgnUSe in der archibentischen Zone des Rockall-
Grabens und umliegender Banke (Westbritiache Cewasser),
Mitteilungen sus dem Institut fUr Seefischerei der
‘Bundes Forsch, Hamburg, 34, 154 s,

SAHRHAGE, D, 1986, Wirtschaftlich wichtige Grenadierfische
des Nordatlantiks, Mitteilungen inst. Seefischerei, 37,
84 ‘B4

SAVVATIMSKY, P.E, 1969, Grenadier of the North Atlantic,

. PINRO, Mirmansk, 72 p. (in Russian).

SAﬁVATimsKY, P,I. 1971, On age determination of grenadiers
{order Macruriformes), Voprosy ikhtiologii, vol., 11,
3(68)1495-501 (in Russian),

SAVVATIMSKY, P,I, 1979. Sex composition of the roundnose gre-
nadfer catches from the Northwest Atlantic and water
témﬁbrature; In: Voprosy promyslovoy okeanologii Miro-
vogo okeana (Abstracts of reports to the 5th All-Union
¢onference), Kalinigrad, p. 100-101 (in Russian),

SAVVATIMSKY, P,I, 1982, Reproduction and sex composition of
roundnose grenadier in the North Atlantic, In: Abundance

and way of life of commercial fishes in the Norithwest

Atlantic. PINRO, Murmansk, p,32-53 (in Russian),




_ 13 -
|
SCHONE, R, 1983, Fischereibiologische Untersuchunger zwischen
ger Farcer Inseln und der ndrdlichen Biskaya in Februar/
Marz 1983 (57, Relse des FPS "Walter Herwig" vom 24,02
bis 30.03 1983), Inform, Fischwirt., 2:63-68,

S5ZUKS, H. 1975, Zum Befall von. Macrourus rupestris {Gunnerus)

aus dem Bereich von Labrader mit digeneen Trematoden.
Wiss Z, Pad. Hochsch, "Liselotte-Herrmenn" Gustrow. Math,.-~
neturwiss, Pak; 2:1225-231,

SZUKS, H, 1980. Die Verwendbarkeit von Parasiten zur Gruppen-.
trennung beim Grenadierfisch Macrourﬁa'rugestria. Angew.
Parazitol., 21:211-214, ‘ _

PEMPLEMAN, W, 1967. Atlantic salmon from the Labrador Sea and
off West Greenland taken during A.T.Cameron cruise,
July-August 1965, ICNAF Spec, Publ., 4.

TROYANOVSKY, F.M, 19?5. Peculimsrities of biology, search and
fishery for the roundnose grenadier in the Northweat
Atlantic, In: Abstracts of reports to the symposium on
biclogy, fishery and utilization of Greenlahd'hqlibut
and grenadier, Murmensk, p.18-20 (in Russian),

WHEELER, A., 1969. Key to the fishes of Northern Europe
(A guide to the identification of more than 350 species.,
Frederick Warne),

ZAKHAROV, G.P,, and I,D.MCKANU., 1970, Distribution and bioip-
gical features of the roundnose grenadier from the Davis

- 8trait in August-September 1969, In: The currént statué
of biological productivity and biologicel resourcea of
the World Ocean and prosﬁects of,fisherj. Kalinigrsad,
146-154 (in Russian),

ZILANOV, V,K,, ®»,M,TROYANOVSKY, and L,I,SHEPEL, 1970. Some
m featurea of biology, search and fishery for roundnose
grenadier in the North Atlantic. In: Materialy rybokho-

zyaystvennykh issledovaniy Severnogo basseyna, Murmansk,

16:3-21 (in Russian),



- 14 -

ZUBCHENKO, A.V, 1976, On theexistence of a united populaticn
of roundnose grenadier (Macrourus rupestris Guhnerus)
in the Northwest Atlantic proceeding from parasitological
data., In: Abstracts of reporis tc the an'All—Unidn sym-
posium on parasites'and deseages of marine animalg, At-
lantNIRO, Kalinigrad, p.29-30 (in Rugsian).

ZUBCHENKO, 4,V. 1981, Utilization of parasitological data
for studying the local Qroups of roundnose grenadier
(Coryphaenoides rupestris Gunnerus), In:Symposium on

: parasitoloéy of merine organisms: reports of Soviet
participants, Nauks Press, p.25~32 (in Russian);

ZUKOWSKI, Cz, 1972. Mozliwoseci racjonslnego wykorzystania.
zasobow ryb bulawikoﬁatych. Biuletyn M.I.R., 1(9):3-@.




1384

1983

Femalesa

- 15 -
1984 1982

1983

Males

s 1982

.
e aN Sy g MER S AT M o gin A win o e o R SR R AR g e e SR e, R R am e g e R am am

area in 1982-84 (%)

- AR e A e i . aen s g e W i w sl i e AR el e pm e e Wt ah am e e e e am R e o
.
Age .

Table 1. Age composition of roundnose grenadier in the Reykjanéém

oy g A 0o on A_T¢ _.;
o : CooHUNMIIINHHOS

1 _. o T¢AU wfﬁu 1 O < © auﬂv o _
” - [ )
. 4 O CF WO 10 Do < nu.

093341260u055

- - }

T¢I44FJ6631I00

0,3
0,2
0,7

_____1859777884585.3
00.1.267?426410 )
o

O O NG <0 W ed O <H
R R A R A R R MR s B A Oom
PPt O NN H OO
H o
I31578466046495_
[ I T A - L
000013690185200

M <HF WO D~

10
11

13,7
291

16,3
319

14,5
941

14,7
806

15,3
518

Mean age  15,3
1528

No. of
spec,



Table 2. Maturity rates of the roundnose grenadier females
in the North Atlantic Ridge ares
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Percentage of

Age - mature females No. of fish
7 6,1 I
8 14,1 , 10
9 18,8 17
10 ' 27,1 51
II 43,9 - - Ta4
12 - 48,3 : 253
13 55,5 349
14 62,8 443
5 69,6 577
16 74,8 558
17 79,4 530
18 8,1 403
I9 88,0 361
20 91,3 221
21 95,7 | 93
22 _ 93,0 ' 53
23 ' 100 : II
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The roundnose grenadier range

1o

Fig.

1 ~ limite of the range;

2 - commercial concentrations

Fig. 2. General scheme of the North Atlantic Currents

(Templeman, 1967)
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