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ABSTRACT

: e distribution of the catches by area, aepth and in re-

“1mtion to water temperature, 1ength'and sex composition, feed-

ing and fatness characteristice of common grenadier are given

" on the basis of t.s data oh demarsal fish trawl surveys in’
- 1972-1963 . and on theICchhes taken by research vessels in ﬁ969_

a 1§83; The common grenadier wasg taken as byACafch with commer-

cisl figh near fhe continental slope and. in the dsepwater deeps
of the sﬁeif. The d&tchas increaged with depth, they were higher
in_the'day-time. The average length of fish in the northern New-
founaiaﬁd Aréa wag larger than that in the southern'ﬁewfound-
land Area. The females were more.abﬁndant and larger than the
malés.iThe length-weight relationship of males and females with

the equal length is similar, Amphiﬁbds, shrimps, bivalves and

' Ophlurae mostly cften made up the food. Food content essential-

1y varled with growth of leh Relative Tiver weight (Tatness) of
famales was higher than that of malea, it aharply increased with

length growth of tigh. No direct fishery wes. conducted.
INTRODUCTION

The common grenadier inhabit the Northwest Atleantic waters

off Labrador, Newfoundland, the deep Qaters of Gulf of 5t. Laww




rence and Fundy Bey up to Georges Bank.and further gcuthward,
They were caught also in the area off the Azores (Parr, 1946),

The fishes of that species were caught in the depths from
16 to 2250 m, but the most abundent catches were taken in the
90-180 m depth (Laim and Scct.t, 1966).,

Houston (Houston, 1983) stated that conmon grenadier ag
_roughhead grenadier Macrourus berglax , close fo it by species,
were abundant in the Newfuundland Avea. Tens snd thousands of
Tish of that species were often taken with bottom trswls in the
soviet trawl fishery on cod, redfish and flounders in the areas
off Labrador and Newfoundland,

The catches taken by the Canadian research vesssls on the
soufhwestern_slope of the Grand Bank constituted, on the average,
56 kg per half-hour trawling {Paresons, 1975). No direct fishery
wag conducted, '

The information aBout common grengdier biology in the li-
terature is almost absent. The aim of this paper is %o summeri-
ze the results of observations for many years in the Northwest
Atlantic and to review ‘he information :n literature for stu-
dying the ecology =nd possibilities of comnercial use of this

fish,
MATERIALS AND METHODS

The data were collected by the research vessels in the pe—.
ried from 1969 to 1983 in the asubareas of Newfoundiand and Lab-
rador, The data on trawl survey on demeraal fish abundance as-
gsessment, conducted snnually in summer in 1872-1983 on the Grand
Pank and in the South Labrador zone by grid ol atationa occupied
the shelf and a part of the contineﬁtal.slope, were also used,
Small-meshed netting (mesh size - 10-12 mm) was inserted into

the valid trawl, the insertion was 19 m long, The duration of valid
traﬁlings was 1 hour, The saverage catches by squares, occupying
20% by latitude and 30' by longitude, were .estimmted, The catches

ware digtributed within 100 m depth ranges teking intc account




near-bottom water temperature and tim: of the day.

_The analysis of the catches was the foliowing. The whole
(zoological) langth of Tish was mesaured with accuracy to 1 cm,
the sex was determined, While studying the feeding the fish with
not everted stomachs were analysed,.The invertebrates and fish
found in stomachs were determined with accuracy teo genus, moré
often, to family, order or class, The occurrence frequency of
separate components. in stoﬁachs weg estimated, i,e. the ratio
‘of number of the stomachs, expressed in perbent, containing any food
component, to the total number of all stomachs anmlysed, exclud~
ing the empty oues. The degree_of stoméch fullhess was estimated
visually by the S-point écale: 0 = the lack of food, 1 - the ava-
ilability of food, 2 —.weak fullneas, 3 - full stomach, 4 - ex-
tendea sﬁomach.lThe mean dcgrée of stomach fullneasa was found as
the arithmetical average from points of fullnéass of stoﬁachs ana-
lyaed, Ihe coeffiéient of Thod similarity was estimated by the
method-sﬁggested by K,P,Yanulow (Yanulov, 1963),

The length—weight relationship of common grenadier is expres-
sed by the formula W = aLB, where W.— the fish ﬁeight in gramns,
L ~ length in cm,

The fatness was determined in 458 specimens, i,e. the liver

~weight in relation to fish weight, expressed in percent,

The length freguencies and relative liver weight curves in
figures are smoothed, The smoothing was mads by the formula
8 +2b +cC :
S e y Where &, b, ¢ - prior, average and subseguent

members of freguency, B - the estimated one.,

DISTRIBUTION OF CATCHES BY AREA AND DEPTH

During demersal fish trawl survey in the areas off Newfound-

land and Lzbrador the common grenadier sccurrsd in the catches

everywhere near the continental slope and deepwater deeps of the

- ghelf, the ryeatect catches were’ taken in the aouthern part of the

Grand Bank (Fif.1), The eaicher in the lepths iess than 200 i were

equal to ﬁmaller than 10 specimens per hour trawling, The catrhes

increased with greatsr depth of trawling (Fig.2).



Cotimon grenadier were caught at the near-bottom.water tamperature
from f1° to +9°C, they were taken in the graateét numbers at water

temperaturs of 7-.8°C in the day-time (from 08,00 to 12.00 hrs)

LENGTH COMPOSITION OF CATCHES

Datm were mainly collected on the Grand Bank. Length composi-
tions of the catches in differsnt divisions were unequal, The lar-

gest- fishes were taken in Dive, 2J, 2K, 31 (Table 1),

The decrease in length cowpecsition of common grenadier was
observed by the NAFC Divieicns from the north to the south (Fig.3).
In different divieions 2557 specimﬁns, by males and femzles
-separately, were totally measured, On the average, 34,6% of malen
and 65,4% of females were found In the catches, The femeles were
lconsiderably Targer (Fige4)s Mean length of males was 29,6 cn,
of females - 31.7‘cm..No ény variationq in_l&néth compcaition
of cﬁtchbsror gex relationship of fish with increase of the traw-

ling depth were observed,

LENGTH-WEIGHT RELATIONSHIF

"Scanty data on lengtli-weight relationship are available,

Data were collected in 1669 and 1979 in Divf.-ELNOP.(Table 2.

The cdmpafison between the length-weight relationchips of
commen grenadier caught in different divisions did not show any
discrepancibs, therefore the memsurements regulhs were combined

to obtain the total characteristics of changing the fish weight
with their length increage (Table 3),

Ag it ia seen from Tahle 5 and alsc Trom Fig,%, where
estimated dats mre given, the relationship between length and

weight of males snd fTemales at their equal length had no differences




AGE AWD GROWTH

The ape was determined in 60 males and 155 females of cumt-
mrn grenadlier caught in the Cabot Strait in October 1969, The
specimens of 20-38,% cm long and 22,9~-193,0 ¢ by weight were
from 3 to 11 yeara, Accdrding to the eatimated data the malgs at
age of & were 27 cum long and 55 g by weight, and the femalea -

29 cm and 70 g; at the sixth year the males increase the length
by 1.5 cm and weight by 1.5 g, the females - by 2.5 cm and 18,5 g
respectively (Savvatimeky, 1975).

"SEX RELATION, FEEDING, FATNESS

‘ The catches of common grenadier in all divieions were. pre-
dominantly consisted of the females (on the average, 65.4%),
the greetest reletive number of femalea were registered in the
catches taken in Divs, 2J, 3K, 3P (Table 4),

. Only itwo indicetions are known from the scientific litera-
ture thet common grenadier feed cn Euphausiidse and Amphipods
(Leim and Scott, 1966) and that the food im move various: cuma-
ceans (35.,6%), amphirnias (23.9%), Polychasta (1?7.,0%), suphausi-
idn (10.5%), divalves (7,57} Adominste, =and also myaids, e~h no-
Asrns, leopodn, copepods, tanmids, ostracods, decapnda cruntm-

ceans occur in small numbers (Houston, 1983),

269 =pecimens of common greﬁsdier excluding 139 cpecimens

‘with ejected stomachs (471.3%) from theé Newfoundland Arer in
September-October 1369 -and in May 1979 ware tnken Tor qualitati-
ve feeding analysis, Different demsraal, near-hotiorm and pelagic
organisms compeesing the food were found in the stomache (Table 5),

‘ Amphipods (17.6%), shrimpa (13.3%), bivalves (8.6%) ana

Ophiure (7.1%) occurred in the food mostly often. The females

were larger than malea, the larger food wma more available for

them as shrimps (14,7%), hermit crabs (6.0%), bivelves (11,3%),




"T7SO_"%éqpeclalLsts at the weter tcmpe

In maies these compunents in dissected stomachm cccurred more

rqrsly'(ﬂo.o%, 1;7% and 1,%% respsctively). The coefficient of
food similarily between males and females was ©2,9,

Common grenadier is often éaﬁght together with roughhead
grenadier close to it by speciés. The distributions by area and
depth of_these LWO species in the Newfgﬁndland Aréa almost coin-
cida.'In apite of their similar focd content, there are scme

dlfferences. So, .the occurvence frequchJ of Amphipods in- common

grenadler - 17, 6m, but in loughhead Lrenadler - 9.6%, of Ophlu-

A'ra - 7 1% and 26%, of shxlmps - 13, 5% and: B.9% respectively,

Therefcre, the_coe LlClenu of food’ 51m11ar1ty‘betwcen thepne fishes
i= lows 23, 7. - ‘ |
Only fragmentnry dats on common grenadier fatinesa were col-

lacted together with age samples in the Newfoundland Area in 1969

and 1979.'The average Iatneaazby all the samples (458 speC‘) con- _
stituted 9. 1%, The average fatness for the females (9. 5?) waa hlga‘frf‘

her than that for males (8, 3%), at the equal 1ength of flsh the

ffltnese of the males was. hlgher compared to ‘that of femaleu. Doth r'"'

4

. for maleﬂ, and- females the: fatness sharply 1ncreascd w1th thelr

'_length growth (Tnble €, Flg.G).

RESULTS AND DISCUSSION -

Common grenadler im'a falrly abunuunt flﬂh in the aress off 1

'Labraaor and Newfoundlanu, lnhabLL the below part of the shelf

: ”“-1und ndjucent areas of the’ contlnental ulope. The dlstrlbutlon of

'“% the catches and dis fcrences in length compoaltlons of the ratuue :

,_n the northern end . southern part OL 1he aren survevcd malnly L' o7

;?:Culncide w1th he TCQUIJS OJ LHVCEUL "4¢rns car"-cd out by PHM
.“Cnﬂ (PHTSOH 1975) and cannot be explalned yet because of’ scan—;’*;

sty data. The greatest cutchcs taken by the Canadlan researoh Veg_ ’thu
fsel Were taken at the near-bottom water 'cmperature from 3 O to,-

T 40cC (Pﬂr ons, 1975, the 1ncreaue 1n ﬁatvncg w~ 'bwerved hv Lo




The increzss in the catches taken with bottom trawl in the

.day tlmc and uhe deurease in them at nlght, apparently wea the

'-,consequnnce‘of ‘partial mlgration of,the grenadier at night into

. tho wnter stratum.

The varlatlons in Latnesn and alao thc 1ength-we1ght rela-
‘tionsh;p for males and females conmon grenndier w1th their growth
;iare'uimilir to those of close spﬂbleﬁ - roughhend grenadier, 1nha-
1‘b1ted together with eommon grenadier, Thpir food is mnlnly con-
,aisted of the demeranl ‘organisms, the types are various. Houston
‘_ (Houston 1985) =tated that benthic orgunlsms ror COMmon grend-

_dier constituted 86.0%, 1n roughheld grenadler - 91, &%, In spite'

[

af the flct thlt thu aress and. dlstrlbutlon range by depth of-
: thore two_apgcxea‘to-a areat axtent.coinc1ded,-there was no
focd coﬁﬁetition between theu or it w;u'inﬁignificant, thet 11~
'lluatruted low coefflcient of food slmllarlty (23,7,

Wide food spectrqm A’ %} ¢a+1ons in food content with growth
of common gfenadier was considered to be the adeptation to the
inhaBitnble éonditioﬁs in greatrdepth,‘where tha food resources we-
re llmited.

Common grcnndier im the moat abundant in the aouthern purt
.of the Grand Bank, To Parsons' opinion (Parsona, 1975), this
upeciés because of not high abundance and amail sizes is not
available for commercial use, It nhould be noted that 1nvestign—
tions were conducted only within the upper part of the range of
common grenadier vertical extension, therefore, the data obtained
sre no* snough for final conclusiona on thelr commercial use,
~ Nevertheless, it shoulad be noted that this fish sometimes con-
stituted great by-catch durlng the hottom trawl fishery of tra-
di+tional fishing objects, end, pTOblblj. can be used for flsh

meal nnd food production,
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Table 4 Average length of common grenadlor in
' different FAPO Dive, in 1969- 1985

Divisign i . Average length,cm:  Rumber of fish, spec.
25 - 2
3K 3544 206
i 3149 1211
A 28,8 o 1523
W 28,4 | 1495
300 25,7 1663
80 365
w B S o 40

A1l divisions 29,2 6940

e e




’l‘able 2 The r'u]uber of males end fenaies common

grenadler, the length and weight of which

wWere memsured

Sex Division- P Dotal
’ 3L, 30, 30 P *
Uales 26 4 39 60 129
. Femalea &9 9 68 183 329
Total 95 13 107 243 458 -
Table 3 Length-weight relationship of common.
grenadier in Diva, 3LNOP in 1969, 1979.
: Males , Temales
- Length, . T age Number, Averags .  Number,
ca * weight, g spec. weight, g : apec.
‘19 - - 18,0 I
20 - - 26,b 7
21 25,0 2 25,3 6
2R 30,0 2 27,4 5
23 39,0 5 31,0 2
24 41,3 I1 ¥,4 5
25 42,7 I3 45,6 5
26 50,1 15 44,5 15
27 58,8 15 51,6 12
- 28 63,7 29 62,6 I7
29 %,4 13 71,2 37
3 75,6 10 83,0 28
31 92,8 7 91,1 25
32 91,7 3 93,8 34
33 110,0 I 108,7 a1
34 IIL,7 3 179,4 29
D - - 132,8 28
Ko - - 144,6 I2
37 - - 153,3 9
3B - - 70,0 6
39 - - 174,2 4
40 - - 195,0 I
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Teble & Relative mumber of common grenadier
femalea from the catches in different
divisions in 1969-1983

Number of . Division . ALl
tish  : 27 Y 3K Y su Y EM P BN G 30 F 3P ¢ 4 i Dive.
Koeof males .
and Tenmlem, 428 157 396 661 386 239 243 45 255n
SDAC,
Kc,0f females ' ' '
% B 75.2 65,7 61,0 51,3 69,5 7.3 64,4 65,4
Table 5 Occurrence fraquency (%) of various fool types
in the stomachs of males and females common
grenadier in Divs. 3L, 3N, 30, 3P in 1969, 197¢
Food twpe : Nales > Females : Males and
: \ ‘_Temales
'Polychaetg _ ‘ . 20,0 28,0 25,7
Other worms ' 1,7 33 2,9
Calanue - 0,7 0,56
Amphipods 20,0 16,7 17,6
Euphrusids ' . 8,3 2,0 2,4
Cumacsans I,? - 0,5
Themisto 18,7 I,3 5,7
Sagitta - - 1,3 0,9
Shrimp . 10,0 14,7 13,3
Hermit ~rad ‘ 1,7 6,0 4,8
Ophiure 8,3 6,7 7,1
Bivalve 1,7 11,3 8,6
Gaatropod ‘ : - 0,7 0,5
Dipnoted food 40,0 36,7 37,6
Digested fish 3,3 2,0 2,4
Ground I,7 0,7 0,9
Number o? stomachs
excluding the empty ones - 60 _ 150 210
Tumber of empty stomachs 20 39 59
Average degree 1.4

of stomach fullness : I,3‘

—
o
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Fig., 1 Dlstrlbutlon ol -common grenadler average

. . catches taken with bottom trawl during
- trawl surveys on demersal flsh abundance
: -~assessment in ’19‘72-’1983. :
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‘Fig, 2 Cormon grenadier average catches taken with
bottom trawl per hour trawling by depth, time
of day and in relation to near-bottom water
temperature in 1972-1983 (smoothed curves,
figures in circles - number of catches),
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Pig, 3 Length composition from common grenadier catches
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(males and females) in the areas off Newfoundland
and South Labiedor in 1565-1923 (smoothed curves,
mean fish length is shown by vertical lines).
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Fig., 5 Length-weight relationship for common grenadier
in the Newfoundland area in 1969, 1979 (W - weight
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