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Hesul1;s oj' lnvf.'nLii;ationn and fisheries in deep-sea parts 

of the Shelf obtuiru.,d in T.'(,ccn\; years induced us to revi se and 

analyse i~l detail the d,~ta OJ! rcdfisll collected durinc; many years. 
s\",~_e. 

A£--i'~--,-l." I;he 1';1.'C" I; dC:I'I:II~; :in Lho urea I~o tile north of the 
/,/0,.(,1"·,,,-,, 11:"", .... , •. ,1 1.( 

Newfoundland InlmHI '''.I'e/,JlIol'0/;i.!lV8otic;ated at pI'eE;cnt, we decided 

to Give in (;11i8 pajler onlJ' I:tlc resul1;8 of our unulYGis for the 
/('_",,-) 1-' h;f'. 

area mentioned f1K). 'J'llat area i8 a rather wide part of the Shelf 

includinG elevatioll~; and .. locp-Gea c;u_Llic8 v/llich are impqrtant 

for tbe distribution of rccJ.f:l[;li. In tlds urea the cold Labrador 

Current consists of hlO lIla:lu ~;tI'eaJnS, one of which ruus alonG 

the shore and tIle other, a ,stronGcr one, Goes 01'fs11ore. Betwe(Oll 

them thoro is a Great e;;·clonic Gyre wlJich,118 Vloll as deep-coa C;ul

lieo, io probably of creat importlUlce for the distribution of red-

fish and o8pec1ully or .s}Ju\JllLllG concellLr,;ltiollS of females. Unlike 

other areas Wh0J.'0 l'olU'if.:l! 1I.l'C JII:Linly spread 1n a form of a naI'rOW 

band alollG the ocelmicpur ~, Oil the North-H ewfowldland Shelf they 

occur allover the cluvuU.olJ"; and in dee}J-sea Gullies to the extent 

of' tho cold coastal r,l::rcalll. 

Great numberG of rodfi col! [;.lilcnLolla are fOUJld at depths of 

200-'(00 JIl (neaJ~-bottolil tCll!l'll'aturc is no I; 10Vier tll1ln 2.5-3.0°C). 

Usually at d.ojJtlu-; mure tJIUll '/UU III tllcl'e are no observed creat con-

ccntrations of I'edfi',').l. 

As re[Jults of OUT :ll1V()L;Li(~al;i(lnG and fidlery chowed, the 

deno:l ty and qucllitat:lvc COlJll'o:.;.i.tioll 0:[ 1'cdfi8.11 concentrations at 

differ8nt dcpths are croatl;) nOJl-l101110f:;CnCous. Some results of the 

analy 8i 8 of CH t;elleB LLlJ:Oll at dJ.ft'eront dcptJw \'ie1'C [';i ven in ~,-,,-,-,t, 
tJ (', u c w .. _ ..... },--' (.~ t:'J r;; 
'paf'8I~ [lUbll1:Ltt;cu ~F~ 1;110 IClJilI." "lllllWl MeetinG in 1965 (i)avvatimclcy,P • .I. 

and ~;tdorCHLo,I.H. "Lc::ul L:; or JJev-ocl;l.c;ut:ions of Deep-Soa nedfish"). 
s:",,, l~~ 

A~;--4.'Ucl"--;H'-· [;11(' 1'(:i:1l11,,; J'I.'L""·"Cllh·"I. in UlLlt paper I'/cre mainly based 

011 duta collected dUl'j.Jll; one year, \'Ie decided to analyse all the 

JIlatcJ.'iellfJ Oil "lH".i.llCd" r(lll'J:;JJ obtailled on tlle Ho1'tll-Ncw:[oundldnd 

Elldf in 19~[l/(,5. It ,sJlOuhl bc llutGll. tlwt UlleU'1:; II'OIll the trIO filain 

811(;C:l oc of l'edLi slt-~). l:lill':L, '11<; i'lid ;,.lllcnl:;ellu - one cun find dif1'orunt 

intCl'JllOlliu l;c J'en'IIlS or l'udJ'i [;11 ill thi S iH'CCt (:[;l!(;ciall,y at : 1:1;.111 

dCllUw, 200-11.00 III. l';)' Li" .iI' <ll'l'C:.II'lUICC the 1'eJIiBl, 01' ;.1n intcrme-
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diate typc are similar to "beaked" redfish and that's why we con

sidered them to be of the same length-f+,equencics. Only redfish 

which strongly differ by '~heir indices from the two main types, 

S.marinus and S.mentellu, were discussed separately. 

The combining of sizeifrequencies according to 100 m depths 

(200-300, 300-400 mete.) during' all the years of our investiga

tions led to more interesting and, from our point of view, impor

tant results~ 

As H is kn~)lVn, males of redfish ripen earlier than temalea. 

The earlier maturity and slow growth rate (connectcd with the ear-

.lier maturity) lead to the shortcning of males life cycle. As a 

rule, size and aGe~frequencies of mature males are considerably 

Iolhorte~ than in fOHlules (FiliS.1, 3). According to this index it 

is easy to distinguish between the groups or' mature and immature 

fishes. The group of mature fishes or the group with a good predo

niinance of mature specimens always has size curves with two peaks; 

the first peak falling wi thin smaller sizes is concerned wi tIl ma

les; the second one falling on greater lengths is to females. The 

group of immature 1'i8hes or the Group with a predominant number 

of immature specimens has the size lines with one peak. In thin . . 

case the shape of size curv-es of males and females are almost of 

the same type, their peaks usually coincide with each other and 

fallon the same lengthf);'(Figs.1,3). 

In this paper we Lmainly (Q.eal) with redfis!! of 30 em in length 

and longer when they can reach sexual maturity and also occur in 

great numbers in catches taken by a bottom trawl. 

From. Fig.1 illustratine:; the size composition of "b~aked" 
OhHSIC' ...... 

redfish in ~ubil.r~a 3K from different deptl10 (data for 1958/1965) 

one can ace thut the total lenc;th+frequencies covering depths 

between 200 and 700 m huve di1'ferent peako, the left one of males 

and the riGht one 01' femalos. Thio fact indicates the predominance 

of mature l'edfish in catches. Similar pattern, i.e. well isolated. 

size curves with differcnt peaks (that of mules fulls on 32-37 em 

and tha.t of fenlUlcD on 38-45 em), is characteristic 01' tvlO upper 

100 m la;yero (200-400 m). In three lo\/er layers (400-700 m) the 

E4 



- 4 -

size curves arej~ncii)UII~r)diffcrent charac·l;er. The descending 

parts urid peaks of size lines for malec; and females coincide Vii th 

each other. Their shapes are IdO simlaI' that they are almost put 

on each other. The comparison of mean lengths of red:t:ish according 

to different depths shows Crable 1) that the size compositions of 

males ut depthc; from 200 to 600 mare ulmost identical, chanGes 

in average lenc;tlls are ver-:J insignificant. The IJean lcngtll of 

males at depths of 300-600 In inCI'eases very SIOV~r on the average 

by 1 cm from one depth to .:mother (3.3.9 cm - the smallest f'rom 

the depth of 300 -400 III and 36.1 cm - the greatest from the depth . . 

of 500-600 m). Only at the Greatest depth, 600-700 m, one can 

find a sharp increase of' the average length up to 39.1 cm. 

As H is evident i'rom Table 1, this is not the case with 

females. '1'11e diff'erence in lengths of l'eIJales cau&ht at different 

depths reaches 2-3 cm. While the largest males (the average lenc;th 

is 39.1 cm) were only caught at depths of 600-700 m, the laI'Ge 

females (the averaGe size is 39.0-39.5 cm) dominated in catches 

both in the upper layer (200-300 m) and in the lower one (600-700 m). 

Smallest felUales (the mean size is 36.0 cm) Vlere mainly talcen at 

depths of 400-600 m. 

Table 1 clearly SllOWS that on the North-Newfoundland Shelf 

there is no smooth mechanical increase of redfish sizes with the 

depth. As to the size of catches of rec1f'ish taken at different 

depths, it mainly depends upon a seasom.ll pattern of the fish dist

ribution and we shall say about it below. It should be noted that 

dense concentrations of "beaked" redfish, which can yield sev·eral 

tons pcr hour's travlline;, Cun be found in any seaGon and at all 

. the deptlw investiGated. The density and stability of these con-

centratiOIlG are in Lood a(!;rcement with ph;ysioloGical conditions of 

1'ish and environmental conditions. 

Data obtuirwd wIlile studyinc; the :J:'idl reproduction confirm 

the resul to of tllO unulysi:; of size1frequencies which showed tho 

predominant occurrence of nlU turc "lJeukod" rodi'i::;h in ·~hc upper 

InyorD of the :::helf (200-L~OO Ill) und illllilUtl.lrO in lower layers (400-

700 lll). 
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While -bhe d.essectcd .fishes from depths of 450-750 m had mainly 

ini tial stages of Gonad ch:velopDlent - 1, 2 (independent of their 

length), at depths of 200-400 m there prevailed fishes with 3 to 6 
- -

utages of c;onad development in males and 3-9 in females. Table 2 

shows the di8tribution of mature and immature redfish. 

When at depths 200-400 m the mature females amount to 80-90J6, 

in -~he layer of 600-700 m they are essentially absent. 

It's rather strange that the maturation period of redfish 

is very delayed~ as evident from Fig.2, sholV~ng separately the 

age composition of mature and immature females. Parallel with the 

fishes which became mature with the length of 28-30 em one can 

find the 48-50 em specimens havinG only the very initial stages 

of the gonad development - 1-2. As Fig.2 shoVls, the mass maturation 

of females on the North-Newfoundland Shelf is usually observed 

with the lenGth of 37-38 cm and in males (Fig.1) with that of 32-

33 cm. 

In the upper layers (200-450 m) the main bulk of males, 

28 cm in length, is mature tusually at these depths their mean 

sizes are 33-35 cm). Great numbers of large fishes with the length 

of 38 em and longer are observed in catches taken at depths of 

450 m and deeper. Catches are maximum in the lower layer (600-

700 m). As it is mentioned above, at these depths the aver~ge size 

of males reaches 39 cm. The increasing of the average size of males 

up to 36 cm in the layer of' 500-~00 m and up to 39 em ih the 

layer of,600-700 r.l is due to largc immature fi511es,' The Illze

frequencies of mature males occurring at depths of 200-450 m is 

considerably shorter than .that of immature ones living at Great 

depths. The oimilar picture. i.e. the occurrence of large imma:l;ure 

fishes at great depths,is also typical for fenales. However, their 

mean lengths both in the uppest layer (200-300 m) and in the 

10Vicst one (600-700 m) ai'e almost equal (39 and 39.6 cm respecti

vely). If at tIle depth of 200-300 m the redfish are 'ulillost all 

mature, in the layer of 600-700 III they completely immuture. 

'rhUS, Jrie;s.1-3 and 'l'ubles 1-2 show that large, above 38 cm, 
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illlIllature ii shes of both sexes mainly concentrate at depths of 
, 'Re.slto..,.t.kD&u ... j,o 550-700 m. We reported in detail about these rcdfish in .-1;£9 paper r. ,"ll..l . tf~ submitted at- the 1];; th Annual MeetinG of ICNAF. In the same do-

cument we gave our hypothesis on the non-maturing of large re~'ish. 
This hypothesis co.n~ists in the followBre. In connection.. wi th the 
fact that different intermediate forms of redfisli are met in the 
Labrador-Newfoundland area, it is quite evident that in tIns .area 
there taken plaoe a natural hybridization between two main species 
of redfish S.marinus and S.mentella. Above all, mass crossing 
of the two species may result from the coincidence of the areas 
of their occurrence in the Labrador-Newfoundland area especially 
in summer and autullUl when the fertilization of females takes place 

Large immature redfish concentrating in 10Vier layers (550-
750 m) may be a heterotic Group of fishes with gonad disorders. 
Sterili ty of' some part of a population, wInch in observed while 
the crossing of different species talces place, is a quite reGular 
phenomenon. 

The concentrating of immature larGe redfish at the 10Vier 
limit of their distribution (600-750 m) may be explained in the 
following .... my. Migrations from great depths to smaller connected 
wi th ripening and spawning which are typical for "beaked" redf,ish 
may not be peculiar to immature lare;e redfish due to the sterility 
of gonads. The sterile redfish may gradually separate from redfish 
developing normally. 1'herefore, they concentrate at lower line 
of the distribution and sometimes form dense concentrations. 
From time to time.such concentrations were successfully fished 
for by the vessels of DDR, Poland and the USSR (as reported in our 
previous paper). 

Seaoono.l Dynamics of the Distribution of 

Redfish Sebastes mentello. 

The above mentioned pattern of tlle distribution of "beaked" 
redfiap with a length of abovo 28-30 Cla (viz. in two upper layers 
of 200-300 and 300-400 m theI'e mainly occurred U lfiatUl,'e part of 
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the stock, in t-wo following layers, 400-500 and 500-600 m there 

is met a yOWl€; immature part, i.e. a potential one, and within the 

lower line of the distribution of the species, 600-750 m, there is 

found a Group of relatively large immature, Iltay be sterile red

fish) undoubtedly has the variations related with seasonal proces-

sas., 

As the influence of the seasonal prevalence tells first of 

all on Gurface layers, the qualitative and.quantitutive changes 

in catches of recU'ish are especially observed in upper layers of 

the Shelf, 200-400 m. 

At·depths above 400 Ilt the hydrological conditions are rela

tively constant during the year, but the reGular migrations to 

smaller deptlw in sununer are 0.1100 typical to some extent for 

redfish livinG at these depths. ~'heir miGrations are less extEmsi'9'e 

and of shorter duration than those of the mature part of the 

stock observed in upper ,layers. 

We shall discuss the distribution of redfish by depthti in 

detail in connection Vlith seasonal cycles of 'the life of adults 

during the yeur(T~bl .. 3,F'.,\:"",) 

1. Winter period: December/March. Wintering of fishes and 

ripening of their gonads. 

2. SprinCj-sununer period: April/July •. Larvae extrusion and the 

beginning of the feeding periou. 

3. ilutUL1n period: AUGust/November. The feeding of fish and 

fertilization of fOJimles. 

December/March 

The fIlO!Jt severe condi tiona durinG this period ax'e observed 

in the upper layer where reclfish are found, 200-;;00 m. }i'avourable 

condi tivns for the life of redfish lJl(,dnly for ·bhe maturation of ' 

fmJlalcs ure observed ut dopths of 300-350. m. In winter, the main 

concentrations of ripeninG udul t females Ul'O found at depths of 

300-350 up to L,00-450 m (50-60l~) of the North-NewfoWldlund Shelf. 

So, in the luyer of' 200-300'm, where tho catches are not so crout 

in winter, mulelJ muke up the muin portion (60-70;6). One can often 

find catches cOl1si::;Unc; of JJI(.(leG. In the luyer 01' 300-L,00 III the 
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percentage of males in catches decreases up to 42-5a;;; (on the 
averaGe 47~{; during the ceason) compared wi tIl the depth above Inen tion
cd. In vlinter, as u rule, the catches of redfish taken at deptha 
of 300--450 m.ure considerably larger than at smaller depths. 
1'heir (iu<.cli tuti;v:e compoai"l;ion is considerably higher in connection 
Witll predominance of maturing females wi th averaGe sizes of ~8-
40 cm than at depths of 200-~00 m where males of 3l"-35 cm in ave
rage length and young ilIUlla ture fi shes wi th the 1 enu;th from 20 to 
30 cm form the basis of catches. 

In winter, at depths from 450 to 550 m there are mainly 
obs.erved immature females and those spawning for the first time 
with the average length of 34-37 cm und males (50-5),'{,) both 
immature and ripening (the average lenGth is, 33.5-37 cm). At this 
depth the catches of "beaked" redfish are highly large in i'linter. 
However, due to the ab(3encl'l of larGe maturing females, the quali-

tative compo.sition of catches is mUch worse tlw.n in the upper 
layers (the tot;;ll average size is 35-35.8 cm). ' 

A portion of larGe immature redfish wit11 the prevalence of 
males (58%) occurs at depths above 500-550 m. The size compositions 
of males .Uld females are almost similar, the average length of 
males is 39 cm, of females 40 cm. 

April/July. 

In 'the spring/lJulllJaer period the nucber o:f :femaleo,at the depth 
of 200-~00 In increaoes considcrably. If in winter their number at 
depths of 200-300 m amounted ,to about ~0-38%, then'in summer, when 
the extrusion of larvae occurred, tl1eir portion increased to 50-
7(Jfo (6(Jfo, on the average). In this period of time pre-spawning and 
spawninG feJ:lales often constitute 80-9a;~ of the catches. The most 
dense cOllcentrationc of spawninG females are observed in the west 
of' the lli tu Bunk, i. 0. on thc· slope facinG tIle shore, in the Gully 
rowldinC; this slope and on the shallows. ,Some pal't of Sl)alilling 
females formG concentrations in the offshore areus of North-New
foundland Shelf at depths of 300-550 m (especially at the boundary 
wi tIl South Labl'udor in the nortlI aud Grund N cl'lfoundlund Bunlc in the 
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south). However, tlle 0[[1ci(;'11cy 0[. [isher;) shows that concentra

tions 01' spawninG [eJUilles pn tho offshore slope are much smaller 
• 

than in the, centred part of the NorUI-Nel"lfoundland Shelf. The exis-

tence of a rather large spawninG area in tIle central part of tho 

Sholf is probably duo to the cyclonic Gyre lilhich prevents redfish 

larvae f,rom a Great driftinG into the southern areas and, thUB, 

contributes to the conservation of abundance of local stock of red

fish populating the area north of N ewfolmdland. 

Dense concenti'ationsof redfisll, mainly of spawning femules, 

occur in ·bhe central part of the North-Hewfowldland Shelf. It was 

well demonstrated by the productive f:j.sllery in this area in April-
• 

Jlme of the last three yeurs. As u rule, the efficiency of' fishery 

in the offshore part of the Shelf is not Great at a depth of 300-

450 m in the period of larvae extrusion. In April/June, the most 

dense concentrations are [owld at depths ·of 450 m und more. At the 

depth of 450-600 m thore lives a Group of young immature females 

with the mean length of' 34-36 em, the analOGOUS group of males 

with the average lenGth of 33-35 cf and a group of mature males 

which stay in the Wintering areas (at Great depths on the ocean 

slope) until the middle of summer, i.e. until the second half of 

June or July. The amount of males ut depths of 400-600 m in this 

period is somer/hut Greater than that of fel!lules and constitutes 52-

60%. At depths over 550-600 III rather dense concentrations of inlilla

ture wid comparatively larr;e·redfiGh, are observed and both 'males 

and f~males of that redfish have the length of 39-41 cm. The females 

wi th the greatest mean length (40-1~1cm) are found at 200-300 m in 

May/June, Le. just in the period of larvae extrusion. In July, 

movement of spent females into the feeding areas (partly to the 

slope down to 300-400 m, partly to the north into the Belle IDle 

area) results in a sharp drop in tlle efficiency of fishery in all 

the parts of the Hortll-N cwfoundland Shelf, and the mean length of 

females reduces from 41 to 37 em. 

AUCjust/November 

The period of Jlneffective i'iailory on the North-Nelifoundllmd 

Shelf resulted from di&peraal, mobility and horizontal lllovements 
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of feeding redfish lasts till approximately Ceptembcr/October. 
1'he fiBhery ut Greut depths of '-1·00-700 m becomes also unef

fective in this pCJ.'iod. ],lature mules at depths of 350-600 m miGI'atc 
in swruner into the more shalloVi-water regions, into the areas of 
feeding of spent Jemalcs. Ylhcrc).n Au[,ust/::Jopt0lnbor the fertiliza

tion of females takes place. The most liense mixed concentrations 
of I!Iature males und females at depths oi' 200-350 I!I Were found in 
all the years under invcsti(jations in AUGust/Sep:bember on the 
Sundall and Hamil ton Bunks. 

In the area of the North-Ncwf'oundlund Bank the nwan size of 
redfish in the catches taken at deptlw of 200-1"°0 m reduces sharply 
dOI'lll to 33-37 cm due to the dispersal and movement of mature redfish 
to the north und micration of small immui;ure redf'ish from creat 
depths up to the feedinr; shallow-vlUter ureas. Sex ratio at upper 
levels (200-350 m) Gets bulul1ced. At depths of 400-600 m the mig
ration of maturc males into the arcus populated by adult feraales 
upsets the balance of sexes observed in winter und in the sprinc;
SWillller period, and tlw cunount of' immature fCL1D.les rises to 60-75JG.· 

Conclusions 

The unalysis of' fisheries and biological data as applied to 
different depths enablee us to Get the f'olloVlin(,; picture of tho 
life und migration cycle of red fish Sebastes mcntolla in the area 
of the North-Newfoundlund Bunk: 

1. '£he areu in.haui teu by S.m8ntellu on th,e Shelf north of 
Newf'oundlund is ratlH::I' \/idc. As a natter of fact, redfish S.melltclla 
are found over the 1',1101 e area from the off shore part of the Shelf 
up to the cold coastal streur.:t, shulloYIS emd deep-:-wuter Gulli es 
included. The upper 111"i t of IJaSEl occurrence of S.rneDtella ie the 
200 Ul isobath, wIlile the lower ODe are those of 700-800 m. 

2. As ro<1fi6h ['.ncntella G~'O·"i, they Gradually det;Celld 4o-wl. 
to Great <loptlw (1.101'0 tItan /1·00 m), 'Ihere they remain till the 
full ripeness, unuertLlkil1C indC;nifieunt seasonal micrations. 

DurinC. ulmost all tile seUSOl1S wlIall, lwstly itlmature rcdfisL
1 

and recruit!:! with tho meUIl lenGtll of 35-36 em both in jjales WId 
fcmales composc<l til8 lliUill bulk of cutclws taken at dcptlw of /1·00-
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550 m. Comparatively lare;e (mean length of 39-40 cm) and usuall;r 

immature redfish with the gonads at 1-2 stages of deVelopment 

were usually cauGht at depths more phan '550 m (550-750 m). 

3. The mature, specimens perform migrations in an opposite 

direction, 1. e. ~n the areas with favourable hydroloe;ical condi

tions females just before the extrusion of larvae and males capable 

of fertilization rise to the surfuce level's of the Shelf (200-

4,00 m). For the rest of their life they keep mainly to these 

depths and descend down to lower layers only in the coldest time 

of the year. In the period 01' larvae extrusion the movement of 
• 

adul t mature 1'emaleo to deptho more than 400 m Vias inGie;nificant 

in this area. 

4. Migrations of mature redfish during the yeur are probably 

completed in the i'ollowing way. 

Adul t females winter in December/March on the offshore slope 

and partly in the gullies at the depth.of 300-400 m. 

In April/June, in the period of larvae extrusion, the mass 

movement of females into the more shallow-water regions is observed. 

As a result, theyconcentrute on the western slopes of the Ritu Bank 

and in the gully. In July, .when the feeding period begins, adult 

females are distributed over a large Sllelf area. 

During the feeding period in August/October, the concentra

tions of adult redfish are greatly scattered except the period of 

mating, and are encountered mainly at 200-400 m. At the end of the 

feeding period i'emales Olgain concentrate at depths of 300-450 m. 

Adult males are observed in winter at depths from 200 to 550 m. 

In April/June, when females migrate to the shallows to extrude lar-

vae these males stay in the main wintering area .on the ,slope at 

the 350-500 m deptll. In July, males, just like females, rise, from 

great depthG l1JP to the shallows (200-350 m) where they, tOt;ether 

with females, are found during the whole of autumn. ' 

5. MiGrations of immature L>pecimens \/hich live at depths 

more than 400 D1, ure evidently rather limited and are chie1"ly 

characterized, by summer movements from depths up to more shullow

water areas with greater food supply. Ai·tor the. cooling they 

usually descend ,\l.m.w. to G1'cuter doptlw. 
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TABLE 1. Average length of red fish S.merrtella at different depths (in cm)X). 

Sex 

males 

females 

Depth: 200-300 300-400 lfOO-500 ,.500-600 600-700 

34,6 

39,0 

. 33,9 

38,7 

35,2 

36,3 

36,1 

36,5 

39,1 

39,5 

x) 
Fig. 1 shows the number of rcdfish investiGated. 

TABLE 2. The percentage of immature~) and mature redfish at different depths. 

Depth: 200-300 300-400 400-500 500-600 
Sex, maturity 

0" 
immature 13,2 26,2 44,0 66,5 

mature 86,8 73,8 56,.0 33,5 

il:lmature 21,2 9,8· 60,4 92,3 
~ mature 78,8 90,2 39,6' 7,7 

x) Immature - GtaC6G 1-2, 

Mature - c:tal~eG 3-6 for raales, 3-9 for femalos 

(according to V.P.Sorokin) 
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600,.,.700 

86,2 

13,8 

98,2 

1,8 
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