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- Abstract

The distribution of phenotypes of polymorphic locus ﬁs— I
‘mftesting the "fast" esterase zone on mu§¢lés‘phogegr§@§ @as
. investigated in polyacrilami¢g gel of*roundno§¢ grenadierwof
the Northeast Atlantic by~electrophpreéis‘meﬁhod.,Thefagequa-
¢y between practical and theoretical phepqtypés disfribufions
and also the lack of reliable fluctuations of fhei; fréqﬁénci—
es in relation to sizes, that noticeably differs the grenadier
of this area from that of the other groupings investigated waé
'observed in most samples.(Nefyodov et 31.,5976; Alekseev at :
al., 1978), On the basis of reliab%e difference in phenotypi-
éal frequencies it is supposed to consider the populations of
the Bill-Baileys 3ank and Hatton Plateau to be independent

ones, A considerable role of eggs and'larvae transport in for-

mation of genofond of local grouping; of grenadier is supposed,
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" Résumé
. . , .
La distributien des phénotypes du locus polymorphe Es-~1 qui
coﬁtrale la zbne “rapide", estérase sur les phoregrammes des muscles
a été étudide dans le corps pelyacrylamide du grenadier (Macrurus
rﬁpestria)-habitdnt 1'Atlantique Nord-Est. Dans'la plupart des
échqﬁtillona la distribhtion pratique des phénetypes correspendait
& celle théerique; de meme, on observait 1'absence de variationg
incontestables de leurs fréquences selon les dimensioné, ce qui .
est une caractéristique typique du grenadier de cette région par
rappert aux sutres groupements étudiés (Nefedov et autres, 1976;
Alekseev et autres, 1978).
On a proposé de considérer les populations du banc Bill-BaCﬁge
du plateau Hatton qommeiindépendﬁnies vu la différence incontestable
dans les fréqhences phénotypiques. Qn suppose que le transfert des 4
. oeufs et des larves joue un ;5lé considérable dans la formatien du

. fonds génétique des groupements locaux du gfenadier.
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The area of roundnose grenédier (Macrurus rupestris)

" proctically covered the whole North Atlantic (Savvatinmsky,

1969). Howevor, in spite of the long-term fishery and a set

cf. investigations devoted to this species, many important

fields of biblogy of grenadier retaln not to be studied.

"~ These omissions,‘particularly,'concerhing the reproduction

and migrations caused‘the»ﬁutualij exclusive hypotheses re-
lafive to its intraspecific structure. Due to one of them
(Zakharov, Mokanu, 196G) the eggs sud lérvae of grenadier
are trahsborted by'bceanic cur:ents from spawning grounds
fo,Icéland to the Canadian continental shelf, that is the

feeding part of the area., There the fry transfers to the

_khgthypelagic nunner of-behaviouf, and while reached maturity

the adult'fishes have the inverse spawning migration.
However, Savvatimsky (1972) while considering the body
structure of grenadier.cdncluded.‘that it was a bad swimmer
and was not able to get over éuch great distances, lLarshall
(1965) also bthought, that the migrations of grepadiers'sc-
réss the continentél slope do not exceed 100 miles. Some
:esearchers acknowledged thé‘possibility of grenadier spawn-

ing of the northwest Atlantic at great depths beyond'the li-

" nits of continental slopé‘(Zilanov et al., 1970; Grigoryev,

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

of views listed had no sﬁfficient arguments; mainly, becau-
s of smll adequacy of treditional methods of fishery ich-
thyology fof solving the given problens. Nefyodov et al.
(1976) was one of the first vo use tﬁe methcds of biochemical

genctics to reveal the population structure of grenadier, ard
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to investigate phenotypical.and allelic fooquencies of lom=.
;cus Eg~ I, testing the "fast"'esterase zone on phoregrams

of muscles in 4 samples. collected in southweat of Iceland.-

The differences observed proved to be 1nsuffic1ent for se-

' paration of isolated grouolngs. Further studying of grenadier
of thls area allowed to suppose the ex1stence of three repro-
ductlvely independent populations characterlzed with non—bala-'
‘nce of phenotyplcal frequencles, and also by their fluctuatl-
ons in relation to sex and s:.ae, that was. (1n author é Oplnl—.
on) indicative of selective s1gn1ficance of- feature (Alekse-

ev et al,, 1978), No reliable difference 1n\1ocal’values of
“allelic freguencies observed, although they-Were~suffioieﬁt.
The distribution of phehotypos of losus E_- I‘in some areas

of the northeast Atlantic is considered ig:presenﬁ paper.,
Material and methods

The patterns of muscular tissue were collected in the
‘scientific cruises on board the FRY "Artégida" on ﬁhe Hat~
ton Plateau, RHockall and some adjacent banks, The anz ly isg
was carried out both on board the vessel and ashore. ‘I‘ms- 5 ‘
glycine and tris-~-LDTA-~borate buffer syotems of pH;8 3 were ‘
u»ed. Separation of isoferments was made in az 10—1cﬁ polyac—
rylamlde gel. De51gnat10n of phenotypes and scheme of 1nher—
1tance are similar to those suggested by chyodov et -al. (19?6)
The phenotypes dlstrlbutlon obtulned was conmpared to the theo—
“ctlcally pos olble one by means of conformlty criterlo“ of 7(

Slmllarlty 1ndex g= Z V/O,, was-used for comparison of .

dlfferent samples, where pl - freouency of phenotypes in the

»
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Zirs? surple, g3 - in the second one. The estimate of sig-

nificuance oi T wag mede by means of identity crltcrlon

:7 i’;:‘* W (j T- —-——3’) . with the szme distribution

as % with m—~1 degrees of frecedom (Zhivotovsky, 1979).

The distrituticn of cetorase oherpcetypes in the investi-
paved samples is represented in Tatle I. Alongside with fre-
guantly occurred phenotypes B, ZBC and C, 6 rare phenotypes
witli irecuencies less than 0,05 were zcvealed.

in most cases there is a gocod agrecment between the ob-

)-

served distribution of phenotypes and thcoretically possible
one, Cnly the ssmple from the Outer-Bailey ‘Bank, where the
probability of divergence was more than 95% muade up an exclu-
sicn. '

in comparison by pairs, no reliable differecnces between
the sumples from the Hatton Plateau, Rockall and George-Bligh
Banks were observed, Ali these samples are balanced and ha-
ve tha analogous distribution of phenotypical frequencies and
although the distance-between the extreme positions of collec~
tions was -about 400 miles, and they perhaps are cne
reérédﬁctive grouping « The sample from the Bill-Baileys
Bank, where thF decrease of phenotype B “ébcentage with corres—
ponding increase of c. frcquency was obscrvod, most greatly
di ie&s from the grenadler populatlon from thc ‘Hatton Plateau.
Th;s allowed to ascertain hlth a 95% probability the differen~

jace of grenu cr lnhuhiteu on th b-nk fron that of the group—

ingb en thp datton Plutnau and LuceruBalley Bank.




-

-6 -

At the same time in'spite of the similarity of ppenoty-‘
"pical frequenbies-the belonging of grenadier frdm the Hat-
ton Blateap;‘Rockgll and George Bligh Banks fo one popula—
tion cannot be considered to bs proved. Primarily, bpposed
to this are the results of'analysis of phenotypes distributi-
on in relation to sex and size. If no deviationsgare observ-
ed on the Bill-Baileys, Outer-Bailey and Rockall Flateau,
then in the northern part of the Fatton_Plateau the nules
have reliably higher freguency 6f“B rhenotype than‘females
" (0.302 and 0,169, réspéctivély). In the southern part of the
areé the differcnéeé between the sexes‘disappecred, tut re-
‘liable_differences between siée groups appeared, Thé'frequ—‘
ency'of B phenotype for males up to 60 cm long was equal to
0.405 and of 61-80 ¢m long decreased up to 0,148

An anzlogous pbénomenon, probasbly even -on 2 1afger scélek
was obéerved and for grenadier populations, inhabited in
the séuthwest of Ieeland. Non-balancing of suwmples majority-
is fyéical for the saﬁe arez in coantrast to the Northeast
Atlentic (Nefyodov et al., 1976; Alekseev et al., 1978).

If'we assume an intensive influence of selecticn, then
the similarity of local vaslues of allelic frequencies of the
roundnose grenadier populations oﬁscrvcd up to thé West Até
laﬁtic retained to ke not clear (Uefyodov et &l., 19796;
author's data). Therefore, it seems to Ee pcssible thot
fogcther with selcction there exists come more facter, par—
tially levelled its inilvence. Migiation can e thls factex.
And, this is the migr.ticn of not adult .fishcs; tut the

transport of epgs and larvee by the oceanic currents,
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Lven Johnsen in 1927. informed about the capture of Macrou—
ridae larvae in offshore waters beyond the limits of shelf
waters st depths of 650-850 m. Marshall (1965) supposed that
the extrusicn of eggs of grenadiersAand their fertilization to-

ok place near the bottom, and then the eggs, developing, 1lift

into the upperiwater layers. lierrett (19?8)_confirmed this view;

Larvee of grenadiér were found by lerrett at depths of 25-500 m
ana deeper in relation to stages of development at a distance
from shore and continental slopes.

Apparently, that eggs and larvae of grenadier can be trans;
ported at a distance of hundreds of miles, and the distance,
as mershall marked, can relate to thqir'position concerning

thermocline and circulation features of water

3

asses in a gi=

ven arez, Assuming this hypothesis the doveloprent of egrs

and larvae of Macrouridae in pelagic waters should be conside-
red os species adaptation, dircclted to extension of the area,

by which a slow migration of adult species iz corpencated.

Ccnclusions

1., Un the basis of differcnces in frequencices of phenotypes

.¢f esterase locus ¥ _-I, the pepuiations of rcundnocse grernudicr
~

cn tho BilléBai}eys Bank and Hatton Flatcau are considered as’
independent,

2. The siniYrarity of froqﬁenoies of - phenotypes of esterase
in populations from the Northeact Atlantic and southwest arec
of Icelsnd is stutzsd. At the seme time in the second arca the

nop~balanced ssngeles sre occurrcd more c¢ficn, snd more consi-—

dercble differerces in phenotypes dictribution in separate



size groups were observed. .
3, A considerable influence of transport of cgas znd laxvse
of this species by oceanic currents upon the formation of
genofond of local populations of rcundnose grenadier is sup~-

posed.
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1;Bill—Bailcys
2.Georg:-Bligh
5;George—Bligh
4,0uter-Bailey
5;Hatton, north

6.Hatton, nocth
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) Table I
Distribution of phenotypes of polymorphic locus w, = I of roundnose grenadier
in the Northeast Atlantic
Phenotypes
A rea . ﬁ
A AB AC B BC BL C Ck I
n - 1 1 17 3 - 40 I - Gy
P 0,010 0,010 0,172 0,34 - 0,404 0,0IC -
n - 3 2 2Y i2 - 21 1 - 93
p - 0,032 0,01 0,258 0,452 -~ 0,226 0,01I - .
n - 1 I 31 37 I 22+ - - 93
o ~ 0,011 0,0II 0,333 0,358 0,01 0,257 - -
n - 1 5 49 s 1 38 - 1 I 145"
; Z  ¢,007 0,034 0,33 0,33 .0,007 0.262 0,007 0,007
n - I 1 1y 51 - 21 - - 63
D _ 0g0II 0,011 0,204 0,548 - 0,226 - -
n I 3 3 22 37 I 20 - - 87
, 0,01 0,035 0,035 0.253 0,45 0.0II 0,230 - -
. : n I 6 - w7 o 1 46 - 1 - VI
7.latton, south p 0,005 0,031 - 0246 0,466 0,005 0,241 0,005 -
' n - 5 2 62 g2 2 40 - 2 195
8.Rrockall, south D Z 0,026 0,010 0,318 0.421 0,010 0,205 - 0,010 :
, ) S



