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Preliminar,y results of investigations on intraspecific

groupings of roundnose grenadier in the'North Atlantic

by
V.V.Dushchenko

Abstract

The distribution of phenotypes ?f poly~orphic locus Bs- I

testing the ~'fastn esterase zone on mu~cle's phoregrams 'Was

,investigated in polyacrilami~e gel of roundnose grenadier ,of
, .

the Northeast Atlantic by'electrophoresis,method.The adequa-
. " . . .

cy between practical and theoretical phenotypes distributions
. ., .' ,". " .

and also the lack of reliable fluctuations of thei~ frequenci-

es in relation to sizes, that noticeably differs the grenadier

of this area from that of the other groupings investigated was

observed in most samples.(Nefyodov et 31.,1976; Alekseev üt

al., 1978). On the basis of reliable difference in phenotypi­

eal frequencie~ it is supposed to eonsider the populations of

the Bill-Baileys 3ank and Hatton Plateau 'tc be independent

ones. A eonsiderable role of eggs and, larvae transport in for-.
mation of'genofond of loeal groupings of grenadier is supposed.
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Resume

•
La distribation des phenotypea du locus polymorphe Es-1qui

controle la zone "rapide", esterase Bur les phoregrammes des museIes

a ete etudiee dans le corps polyacrylamide dU,grenadier (Macrurus

rupestria) habitant l'.tlantique Nord~Est. Dans'la.plupart des

echantillena la distribution pratique des phenotypes correspendait

a cella theerique; de meme, on observait l'abeence de varlati0nt

incontestables de leure frequences selon les dimensions, ce qui 4It
est une caracteristique typique du grenadier de cette region par

rappBrt aux autres groupements etudies (BefedoY et autres, 1976;

Alekseev et sutres, 1978).

On s propo~e de considerer les populations du bane Bill-Batl~

du plateau Hatton comme independantes vu la differenee inconteetable

dans les frequences phenotypiques. On suppose que 1e transfert des

oeufs et des larves joue un role conaiderable dans 1a formation du

fonds genetique des groupements locaux du grenadier.
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The area of roundnose grenadier (Macrurus rupestris)

prcctically covered the who1e North At1antic (Savvatimsky,

1969). Howevc'r, in spite of the long-term fishery and a set

ofinvestigutions devoted to this species, many important

fie1ds of biology of grenadier retain not to be studied.

These omissions, particularly, concerning tbe reproduction

and migrations caused the mutual1y exclusive hypotheses re­

lative to its intr3specific structure. Due to one of them

(Zakharov, liiokanu, 1969) the eggs 8:l.d larvae of grenadier

are transported by oceanic currents from spa~ning grounds

off. Iceland to the Canadian continental shelf, that is the

feeaing part of the area. There the fry transfers to the

c?thypelagic Dünnor of behaviour, and while reached maturity

the adult fishes have the inverse spawüing misration.

Ho~cver, Savvatimsky (1972) while considerine the body

st~cture of grenadier concluded, that it was a bad swimmer

and was not able to get over such greut distnncen.l:arshall

(1965) also thought, that the migrations of grenadiers ac­

rmss the continental slope do not exceed 100 mi1es. Some

researchers acknoViledged the possibility of grenadier spavin­

ing of the northwest Atlantic at great depths beyond the 1i­

l:lits of continental slope (Zilanov et al., 1970; Grigoryev,

1972; Savvatimsky, 1972). It shou1d be noted that no one·

of views listed had no sufficient arguEents, mainly, becau­

se of smnll adequacy of tr~ditionol methods of fishery ich­

th;y-olog,y for solvinG thc civen problems. Ncfyodov et al.

(197.0) was ono of the first to use the metheus of biochcmical

[nnctics to rcveal thc population structure of grenadier, aLd
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to investigate phenotypical and allelic frequencies of lo~,

cus Es- 1, testing the "fast~e~terase zone on p~oregrams

of nuscles in 4 samples.collected in southwe~t of Icoland.

The differences observed proved to be insufficient for se­

paration of isolated groupings. Further studying of grenadier
;.

of this area al10wed to suppose thc existence of three repro-
. "

ductively independent populations ~haracterized with non~bala:

nce of phenotypical frequenci:s, and also by their fluctuati­

ons in relation'to sex snd size, that was (in author's opirii~~
. ... ".

on) indicative of selective significance of· f~ature (Alekse~'

eV et al., 1978). No reliable d1fference in 10cal'va1ucs of

:a11e11c frequencies observed, although they wo:::-e ·sufficient.

Thc 'distribution of phenotypes of 106US E~- I in same areus. . ..
of thc northeast Atlantic 15 considered i~ present paper.

Material and methods

Th~ patterns of muscular tissuo ware collected in the

scientific cruiscs on boaru thc FRV "Artemida tl on tbe Hat-

ton Plateau, Rockall and some adjacent banks. The,analysis

was carried out both on board the vessel snd,ashore. Tris-~

glycine and tris-LDTA-borate buffer systems of pH-8.3 were

~

used. Separation of isoferments was made in a 10-12% polyac­

r,ylamide gel. Designation cf pbenotypes und scheme cf inher-
,

itance are simi1ar to those sugcesteu by Nöfyodov et~l. (1976)

wasused' f'or comparison of .

in tliephenotypes

The phenctypes distribution obtained Vias compared to the theo­
2­

of conformity c1'iterion of X.:::-ctical1y possib1e one by neans
.... m
Similarity inde~ e =~ VCi.. 0.2
,. ,. (..=1 I' Y

d~fferent sampIes, wb.ere Pi - freguency of
i.
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::irs'~ S:';Y:IJlc I '1i - in thc second one. The estitmte uf sig­

nific3nce of r was ID8dc by roeans of identity critorion
. N IV. ..... "-

J =~ t •N-~ (1 - 'l - P: ~) vJith the süroe distribution
lt. 1. 10 ~

",;:, Je \',ith m-1 deCrP.o::; cf froedom (Zhivotovsky, 1979).

F~'Jni..llts cr..J. discusnions

:L'i:e dis(;:::-icuticn cf cHtsr8SC ::9henotypes in the investi­

cu-:cd zor::ples is rC'presentf:d in Taclc I. Alongside with fl'e-

c;u~J:ltly occurred phenotypes B, Be and C, 6 rare phenotypes

'.':::'t:1 :;:rGcn(~ncieG loss than 0.05 v.ere ::cvealed.

1:1 l".OSt cases there 18 a E,;ood agrocr.:ent Po'Li'/cen thc ob-

scr7cd distribution of phenotypes and theoretically possible

one. Cnly thc c8mple from thc Outer-Bailey ~ank; where the

probability cf divergence was more thnn95% mude up an exclu-

sien.

In comparison by pairs, no reliable differonces be~veen

the sUIDylcs from the Hatton Plateau, Rockel1 and George-Bligh

~ Banks were obserlcd. bll these sampIes are ba13nced and ha­

ve th~ analogous di~tribution of phenotypicel frequencies and

a1though the distancebetween the extreme positions of co11ec­

tions was about 400 miles, and they perhaps are one

reproductive grouping. The sample from the Bill-Baileys

Bank, \1here thc decrease of phenotype B pe"I'centage with corres­

pO:lding increose of C froquency was obscrvod, most gr~at1y

dif'fe:::-s ... from the gre~adier population from thc Hatton Plateau.

This. nllowedto ascertaih \Jith a 95% probobility the differen-
'"

ce; of gren,~Jicr inhl:;lüt~cl'Oll this b~.mJ.: fron that of tho group-
'. ,·'/r..' ',' . :," .

ings Cl). the Hattorl.PlütcDu and Cuter-Bailey Bank•
..
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At the same time in spito 0:: thc cimilnrity of phenat;}'­

p{cal frequenbies the beloncing of grenadier from thc Hat­

ton Blatea~, Rock~ll and Ge~rge Bligh Banks to on~ populu­

tion cannot be considered to be provou. Primarily, 0pPO$cd

to this are the results ofünalysis of pbcnotypes distributi­

on in relation to sex and size. If na dcviations are observ-

cd on the Bill~Baileys, Outer-Bailey and Rockall, Plateau, ~

thon in tho northern part of the Patton Plateau tbc !1ll.l1es

have reliably bigher freguancy of,B phenotype than females

, (0.3'02 and 0.169, re'spectively). In thc con:;hcrn part of the

area thc differcnces between the sexes disappe~red, tut re-

liable diffcrences b·~tween size groups appeared. 7he' frequ- .

ency cf B phenotype for ~alcs up to 60 cm long was equal to

0.405 und of 61-80 cm long decreascd up to 0.148.

An an810cous phenomenon, probably even ~n a l~rGer scale
. ,

was observed and for grcnodier populations, inhabited in '

thc Gouthwest 01' Icelnnd. Non-balancine:; of s:.lmples najorit:l'

is typical for the SDme aren in contrast to the Northeost

At1antic '(Nefy-odov et a1., 1976; Alekseev et a1., 1978). •

11' ~e DOSUWC an intensive influence of selecticn, then

the'similarity of loeal vuluen 01' a11e1ic frequencies of the

roundnose grenadier populations obscrvcd up to the West At­

Inntic retaincd to be not clear CJcfyodov et sI., 1976;

author's data). Thercfore, it seer.n tc be :pcssiblE: thut

togcther \':i th selcetion th0re €y.ist.s 80:::0 more .t'actor, por-

tiul1y levelled its ini'hl€:lCC. r:!ip:otion can ce t'1is f3ctor.

And, this is tho migr,tlcn of not adult fishcs, cut the

transport 01' O€:€';S anJ Inrvüc by the oceanic currents.
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Evcn Jolmsen in 1927informed about the capture of Macrou­

ridae laI~ae in offshore waters beyond the limits of shelf

\'ia~ers ot depths of 650-850 0. Marshall (1965) supposed that

thc extrusicn of eggs of grenadiers end their fcrtilization to­

ok place near the Dottom, .und thenthc cgg~, developing, lift

into thc upper ~ater layers. l:er~ett (1978)eonfirmed this view~

I:.lrv'ue of Grenadier were found by r:errett at depths of 25-500 m

,me. deeper in r81otion to stüges of development at a distance

from ~hore and contin~ntol slopes.

Apparently, that egßs and larvae of grenadior ean be trans­

ported at a distance of hundreds of miles, end the distanco,

as ~:arshall markcd, enn :r:clute to their position con~erning

thermoclinc and circulation features of ~ater maLzes in a gi-

ven urea. Assuminc; this hypothesis th!~ devnlopr.:cnt of ag[s

an~ larvae of Macrouridae in pelagic ~oters nhould be conside-

red O~1 specics adaptation, dirc cted to extension of thc areo,

by which a slow migration of adult spocies in co~poncatod.

~ Ccnclusions

1. Un thc basis cf difforcnces in frequoncies of l'hcmot;YPoG

,cf cstcrDze locus E",-I, tue populotions cf roundnosc Lrcr.:lJicr
'-'

on thc: Bill-B::liJcys Bank und Hatton Plateau are considered :;;'8'

independent.

2. The ninixority of froquencies of·phcnotypes cf cstorase

in populations from the Northeoct Atlantic .and south~est oroe

cf lcelsnu i8 ;;;1;:.;;.::;d. At tllc i.wrr:c ti::e in thc G0Ccmc.l aren thc

r.on-bulünced S&rlr1cS are occurrod l:'.or8 ci'ten, and I:1orc c.onsi-

der:lble differences in phcnotypes d.L:.tribution in nepar:lto
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size groups ware observed~

3. Ä considerable influence of transport oi' cggs und IDX',\Tne

ofthis species by oeeanic eurrents upon the for~atiQn of

genofond of leeal populations ef rcundnose grenadier is sup­

posed.

•
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'l'able I

Distribution of phenol:iYPc:3 of polymorphie loeu[\ .t:.,., - I of rounJnose grenadier..,

in thc uortheast Atlantie

lA P h e n o typ e s

A L' e a
N

AB AC a BC B" C CJ~ Jl,Li,

1.Bill-Baileys
n I I 17 30 40 I Si~

p 0,010 0,010 0,172 0,3;4 0,404 0,010

2 .Geor!~J-Bli::;h
n 3 2 24 iQ 21 I 93

p 0,032 0,021 0,255 0,452 0,226 o,on

3.GeorGc-Bligh
n I I 31 37 I 2~ 93

p o,on o,on o,:JJ3 O,):;;1.3 o,on 0,237

4.0uter-Bailey n I 5 49 4S 1 38 I I 145'

r- 0,007 0,034 0,338 0,)38 .0,007 0.262 0,007 0,007

5.Hatton, north n I I IS· SI 21 5J

p oQon o,on 0,204 0,548 0,226

6.Hatton, no.cth
n I 3 J 22 37 1 20 87

p o,on O,OJ5 0,035 0,253 0,425 o.on 0,230

. n I (, 47 G:J I 46 . I 1131

7.Hatton, south p 0,0(;5 0,031 0,246 0,466 0,005 0,241 0,005

8.R~ckall, south
n 5 ·2 62 82 2 40 2 195

p 0,026 ~,OIO 0,318 0,421 0,010 0,205 0,010 ,--,
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