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ABSTRACT.

The paper presents the distribubion of grenadier over
the area and by depth, size and age composifions, sex
ratio of fish in catch from NAFC SA4 0, 2, %, Percen-
tages of grenadier, Greenland halibuf and redfish in
cateh from different depth are given, In 1991, as in-
dicated by the trawl survey, the mean lepgth of gre-
nadier was 50,0 cm and average age - 8,2, As in pre-
vious years a sharp increase of the mean length and
relative number of females with depth was noted. In
1990 and 1991 the percentage of grenédier in cateh

was much lower, than in.1971-7977, while its catech
size decreased about 10 times. A& reduction of the
catch per effort was one of the reasons behind the
decline of the total catch, Strong correlations were
found between the peprcentage of grenadier in catich
from 5001200 m and total catgh of this species(corre-
lation coefficients between 0,86 and 0.95), as well

as catch per effort and, total catch (correlation coef-
ficients from 0,60 tc 0.83), '

INTRODUCTICN

Fishery for rock grenadier in the Northwest Atlantic
was initisted in 1967, Before 1978 the Gotal catech
amcunted to tens thousands tonnes per year, and it
dropped drastically in 1979, Gradually, catch per

unit effort declined, In 1989-1991 the catch still
remained at & low level, Al'rawl surveys {or hottom fish,
conducted on a yearly bsgis in aubumn and winter gsea-

sons on the Baffin Land, Labrador snd Grand Newfound—

land bank showed no grenadier concentrations of com-
mercial importonce in the depth ranpge from 500 to
1500 m, The purpose of the present paper is to analyse
results from'the_1991 survey and compare them with




materials for previous years to study the reasons
of catech decline,

MATERIAL AND METHEODS

The paper uses materials from bottom trawl surveysg,
carried out annually in autumn and winter seasons,
Size frequencies and percentage series, shown in fi-
gures, as well as cateh per hour tow in kg by 100 m
depth intervals during 1971-19%7, 4950 and 1991, given
in the Table, have been smocthed by the formula:

B = _i_t_%E_i_E_' where a,b,c are preceding, middle

and subsequent member in the series, B ~ estimated
member, Before, iinear and exponential (Y = a + bx, ¥ =
exp(a + bxX)) relations were established between the
catch of grenadier from 501-1200 m and total catch of
this species in S84 0,2,3 in 1972-1988 (Bavvatimsky,
1991) . The present paper suggests also relations between
catch per effort and total catch, Age composition in
54 C,2 and Div, 3K for 1983-1991 was calculated from
size frequencles for corresponding years using a com—
bined age key for 1969-1990 (Savvatimsky, 1991),

RESULLS AND DISCUSSION

From 18 to 25 September 1991 a total of 31 bottom Hrawl
tows were done in Div, 2K to study the vertical distribution
of commercial gpecies, Those tows were done by RV"Kapltan
Shaitanov" in the depth interwval from 500 to 1500 m

and every 10C m, Like in 1990, no grenadier occurred

in cateh in less than Y00 m depth, it accounted for
about 504 in catech from 1200 m and reached 30% in the
depth ranpe from 1401 to 1500 m (lables 1,2). Bathy-
metric distribution of three major species - Green-

land halibub, rock grenadier and redfish was the same

as in 1990 (SBavvatimsky, 1991}, however, bthe catelh
declined almost twice against 1990,

Trawl survey in Div, OB was conducted from % to 17
November 1991 in the range of depth from 201 to 1500 m,
Rock grenadier occurred only as a small by-catch in
Greenland halibut catch and accounted feor about 2%%
cnly in 11301-1400 m'depth. Grenadier catch did not
exceed 25 kg per hour tow, No grenadier were found

in the catch north of 64°24'N,

In Div, 2G a trawl survey by RV"Kspitan Shaitanov"
was conducted From 26 September to 15 October and
17-21 November and covered the depbth range from 200
to 1500 m, Grenadier catch did not exceed 1.1 ¢
(depth 1400-1360 m).
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In Div, 2H the survey was conducted from 21 November
to 4 December, Grenadier occurred in catch from
280 teo 1310 m, the catech did not exceed 150 kg.

Thus, Ghe trawl survey provided evidence, that in
1991 no grenadier concentrations were distribubed
in traditional depth range over all areas covered,

In 199 the mean length of grenadier in Divs., OB,

2GH and 3K wag 50,0 cm (Lable 3), average age -

8,2 years (Table 4), These indices are closely related
to the fishing depth, A4s in previocus years, siie

of males and females and relative number of female
grenadier increased with depth in all surveyed

areas (Table 3, Fig, 1), Such changes were also
indicated by trawl surveys in 1988 and 1989 (Sav-
vatimsky, 1989; 1990), It is worth noting, that in

84 2, where rock grenadier occurred in small num—

vers in shallower depth (301-400 m) these indices

first decreased with depth (to 501-600 m), then increased,
This is also evident from Fig, 2, where the mesn length
is smoothed.

Size composition and relative number of grenadier in
catch are closely related to its vertical distributicn,
The percentage of grenadier in ecatch in 1990 and 1991
was much smaller, than in 1971-1977 (Fig. 3), and its
catch from traditional fishing depth declined about

10 times for the same period (Table 6), This can not
be explained by intensive fishing, because the total
catich in 1975-1979 was low and a reduction of catch
per effort took place later than a decline of the total
catch.Nevertheless, a reduction of catch per effort
was one of the reasons behind a decline of the total
catch., Strong correlations were established betwcen
the peréentage of grenadier in catech from 501-1000,
1001-1200 and 501-1200 m and total catch in 84 0,2,3
in 1972-1988 (Savvatimsky, 1991). Correlation coeffi-
cients were from 0,86 to 0,95 (Table 7), 4 comparison
of mean catch per hour tow for grenadier in trawl
surveys in the same pericd and total catch gave corre-
lation coefiicients from 0,6C to .83 (Table 8),which
was indicative of a strong relation between these
indices,

A comparison of standardized catch per efforf and to-
tal cateh of grenadier in SA 243 in 1972-1989 (data
provided by Atikinson, 1991} for linear relesticn gave

a correlation coefficient 0,756, and 0,716 for exponen-
tial relation,

Thus, a decline of the total catch of grenadier was a
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consequence of the reduction of percentage of this
species in catch and lower catch per effort in tra-
ditional f{ishing depths., The reasons behind the ab-
sence of grenadier concentrations of commercial im-
portance in depths accecsible to bottom trawl are
still not clear.
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Table 1

Distribution and composition of catches from various depth
in the trawl survey by RV "Kapiten Shaitanov" in 1991

1 1 L .
Subarea{ Depth, ; Mean  No. of j Catch composition by weight, %

v, | ! ! lgreenl, !Redfish ! BRn. !
or DlV.i o !Egﬁgg,!catches!g:iibut !(S.ment'){grenadier EOthers
! ! ! ! ! ‘ ! :
20I - 300 1,0 3 100,0 - - -
301 - 400 3,6 9 100,90 - - -
401 - 500 14,9 10 90,3 8,7 - 1,0
901 - 600 26,1 ? 83,9 15,0 - 1,1
601 - 700 73,2 9] 83,3 15,7 0,3 0,7
701 - 800 45,0 1 100,0 - - -
0B &I - 900 75,0 4 98,0 0,7 I,1 0,2
91 - I000 81,3 3 100,0 - - -
1001 - IIOO II9,5 6 98,7 - 0,6 0,7
1101 - 1200 134,0 P4 94,8 - - 0,2
1201 - 1300 82,5 2 95,8 - 3,6 0,6
1301 - 1400 107,0 I 76,6 - 23,4 -
101 - 200 1,8 3] 109,0 - - -
201 - 300 16,4 17 72,3 13,3 - 14,4
~30I'- 400 34,8 29 03,8 25,4 2,0 18,8
401 - 200 64,9 27 %,1 36,5 0,7 6,7
01 - 600 60,3 16 22,6 43,2 0,8 3,3
601 - 700 47,4 12 65,6 28,5 5,6 0,3
P 701 - 800 92,2 o 87,1 0,4 37,1 0,4
801 - 900 86,1 14 80,8 2,3 16,1 0,8
01 - 1000 85,3 8 0,2 0,9 . 48,0 0,9
I00I - 1100 05,6 16 47,8 0,7 00, 8 0,7
1I0T - 1200 334,7 10 24,0 - 75,2 0,8
10l - I300 19,9 14 26,1 - 72,9 1,4
1301 - 1400 239,0 9 gl,4 - 78,6 =
20T - 300 3,0 I 16,1 - - 83,9
301 - 400 - - - - - -
401 - 300 262,0 © 1 100,0 - - -
3K 50l - 600 203,7 3 10,1 86,9 - 3,0
601 - 700 221,7 3 27,5 71,0 - 1,5
701 - 800 258,7 3 28,9 23,6 15,1 <,4
801 - 900 286,0 3 67,8 - 32,2 -
901 - I000 286,3 3 24,2 - 45,8 -
1001 - 1100 4I0,2 3 39,7 - 27,3 33,0
1I0T - I200 I68, 3 23,0 - 47,0 -
1201 - 1300 I9I1,Q 3 22,0 - 78,0 -
1301 - 1400 142,0 3 18,1 - 81,9 -
1401 - 1500 87,3 3 8,4 - 91,6 -
10T - 200 1,8 3) 100,0 - - -
201 - 300 14,2 b £7,0 11,9 - <l 1
301 - 400 26,4 39 99,9 24,4 2,0 17,7
40f - 300 57,0 38 63,8 30,1 0,6 9,9
NI - 600 67,6 <6 41,1 29,4 0,5 3,0
60 - 700 80,0 20 33,8 43,2 2,1 0,9
023k 701 - 800 l4z,4 g 99,7 16,2 22,5 1,6
v 81 - 90u I12,6 21 78,3 1,3 <0,0 0,4
901 - 1000 I27,6 14 29,0 0,3 40,4 0,3
I00I - 1II00 209,5 <5 32,9 G,4 38,4 8,3
II0T - 1200 274,6 15 32,1 - 66,9 1,0
1201 ~ 1300 %4I,6 22 29,0 - 69,9 II
1301 - 1400 206,5 13 23,1 - 76,9 -
1407 - 1200 87,3 3 8,4 - 91,6 -




Distribution and composition of eatches from various depth
in trawl surrey in Sub. OB, 2 snd 3K in 1990, 1991

Table 2

Depth, ;Mean ;"0' of {Gatch compoaition
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Table 3 length composition of resesrch catohes of roundnose
° gro:smdior D he NW Atlantic (Sub, O, 2 and 3K) in 1983=1991(%) -
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Tgble 4 Ags compoaition of resesrch catchss of roundnose grensdisr

in the NW Atlantic (Sub, O, 2 and 3K) in 1985‘199“(7i]

Age,

yesre 1983 {1984 |1985 |I9e6*|1987* | 198g |19e9 |1000%| 1901
2 22 03 1,9 L6 06 1,9 0,6 2,4 24
3 2,9 1,1 2,7 2,8 3,6 4,2 3,0 3,6 4,1
4 35 5L,8 35 33 63 89 51 61 65
5 59 36 64 56 94 I31 84 95 88
& 72 61 80 66 90 122 8% 109 83
7 95 97 IL,9 99 10,9 127 10,8 125 10,8
8 IL1 25 13,6 12,2 13,2 13,4 13,2 12,1 12,2
9 IL2 B4 13,0 122 126 1L2 124 1,1 IL?
0 01 128 11,8 12,0 IL,0 89 IL2 10,0 10,7
I eI 1,2 88 10,0 B5 85 87 %5 81l
12 88 98 7,5 89 66 41 7,2 60 66
I3 63 65 51 63 39 21 46 3,8 4,1
4 50 47 27 3% 21 1,0 28 22 24
15 32 28 1,5 24 LI 04 L6 1,2 14
5 2,0 18 08 I,4 06 02 09 06 07
7 L2 LI 04 09 04 01 06 04 0,5
18 04 05 oI 02 01 - 01 01 0,1
9 04 03 oI OI - - 01 - -

Mean

s 93 96 87 92 83 7,4 86 81 82

Na,of

fish 13296 1I7G6 5837 6679

9996 T 11931 I2797 15035 12340

¥ Subarea 1 data included

Table 5 Mean length of male and famals and parcentage of female

roundnose grenadier at various depth in Sub. OB, 2 and

2K in 1991
Subarea! ‘Depth, ; Malea 1 Femalos {Peggent
or
- I Mean I No, of! Msan ! Ro. of |female
Div. { {length,em! fish [length, cm ! fish
rsio% - '588 25,0 1 -, - -
0B ga%% - Ig% 37,045,0 5 30,0(10,0 -3 .5
%?8% - 1%800 83,2%6,3 5  42,4% 3,7 5 50,0
0l ~ 1300 48,616,1 8 0,273 ) 38,5
1501 2 140 54351079 27 BBa T A 47,1
30 - 400 48,1317 28 - 45,1 f1,3 37 56,9
401 - 500 38,8i,2 a1 W7 T 29 414
501 - 600 30.?}1.7 33 28,91,9 45 83,6
o 801 - 700 37.131,0 I 321308 98 46,9
701 - 800 35,%0.4 36g - 37,6 1I0,7 143 28,0
™I - 500 33.)7%0,3 709 34,6 10,6 3I2 0.6
Wl - 1000 42,900,4 - 639 44,830,634 36,9
1001 - 1100 50.010.3 1467 bl,0 10.4 705 32,5
- 1101 - 1200 52,6%0,3 908 93,5105 a2 32,7
1201 - 1300 56,5%0,3 1062 60,7 0,4 584 35,5
101 - 1200 57,70,3 601 60,3 F0,4 406 40,3
1407 - 1500 - - - - -
70l - 800 46,20,6 159  46,7}0,8 107 40,2
20l - N0 37,0t0,5 298 39,5 ¥0.8 120 28,7
901 - 1000 40,940,7 274 38,4 *I,0 L5 29,6 -
ak+ 100L - 1100 47,4%0,7 222 2Bi2 ¥,0 104 3.9
II0T - 1200 51,6]0,7 267 .54,5%1.1 1I9 20,8
I201 - 1300 58,8%0,5 319  6I810,7 173 35,2
1301 - 1400 62,5%0,6 278 67.3%09 I 38,8
1400 - 1500 60,380,727 64,9 #0,9 151 _39.9
301 - 400 48,I-1,7 28 45,1%I,3 37 56,9
401 - 500 38,8t1,2 41 39,7tl,7 29 41,4
] - 600 30.8:1.7 39 23,9 tl,9 45 53,6
601 - 700 37,0t1,0 112 321 t0.8. 98 46,7
701 - 800 39,8t0,4 527  4l,5 t0l6 250 32,2
0,2.3¢ 801 - 900 34,7£0,3 1012 36,1 t0.5 435 0,1
T 00 - 1000 42,3t0,4 913 43,3 0.5 4Rd 3.9
Iool - 1100 49,7t0,2 1694 50,6 t0!4 8l4 32,5
ol - 1200 &2,40,3 1175 53,7 £0'5 631 22,3
2201 - 1300 57,0£0,2 I309  BL.IS£0.3 62 35,4
1301 - 1400 59,10,3 996 62,3 £0'1 606 40,1
1401 - 1500 60,3t0,7 227 64,9 0,9  I5I 39,9
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Table 6 Distribution of mean research bottom catiches ( kg/ur) of
roundnose grenadier from vaxlous deptha in Bubareass
© 0, 2, 3 in 1971=1977, 1990, 1991 (emoothed series)

Depth, | 1971 - 1977 | S I9% 1 19911‘ .

® " | Toston | heipa, | Ouboh | Gaihe] Oevob | oioil,
201 - 300 31,5 55 - - - -
301 - 400  169,3 72 - - - 0,46 35
401 - 5000 475,9 191 - - 0,39 3
sl - 600  683,9 459 - - 0,68 26
601 - 700 743,6 362 - - 8,90 20
701 - BOC  855;7 453 8,6 4 22,0 9
I - K0, 1427,3 288 14,6 '8 32,1 21
901 - 1000 2260,% 109 4,3 i3 51,5 14
100l - 1100 2687,4 83 61,8 Il 57,6 25
1101 - I200 . 2786,9 Coar 126,7 23 136,7 15
1201 - 1300 2734,3 15 216,6 6 135,1 22
1301 - 1400 - - 257,1 . 7 I24,1 13
1401 - 1500 - - 275,2 3 I106,3 3

mable 7 Internstionsl catch of roundnoss grenadier and the gercentaga
of this species in research catiches from depth 5011000,
1001-1200, 51-1200 @ in Subaress 0, 2, 3 in 1972-1988 and
thelr correlation,

Year 1 Toféat 1 Roundnose grenadier percentage by weight
ooy " Dopth ! . Depth | . Depth
1 ! 501-1000 t = f -
1972 20,2 ™,9 (169)  100,0 { 1) 81,6 (190)
1973 18,6 69,6 (312} 99,1 (40} 28,0 (352)
1974 aL, 1 7,9 (276) 97,7 €33} a2,9 (309)
1975 27,6 78,2 (218) 91,8 (45) 82,1 (263)
1976 23,2 80,2 (249) 89,9 ( 8) 63,0 {257)
1977 Ie,1 12,4 (197) 78,3 { -} . 12,4 {197
978 . 20,7 42,1 ( 18) 66,7 ( 2} 49,1 ( 21}
1979 7.9 30,4 (I159) 60,1 (10} 35,3 (I69)
1980 2,1 7,5 { 66) 16,9 (13) 10,1 { 79
1981 7,2 12,1 ¢ 34) 29,7 ( 4) 9,7 ¢ 38)
1982 4,4 8,6 (119} 42,6 (32) 10,0 (151}
1983 3,6 7,2 (123} 17,2 (44) 10,1 (167)
1984 3,9 17,6.( 77 22,1 (28) 18,9 (105)
1985 5,0 2,4 (69) 28,4 (29) II,1 { 97
1986 7.4 22,8 (62 ) 56,4 (I0) 32,4 ( 72)
1987 8,3 17,2 { 50) 59,6 (30) 29,3 { B0)
1988 6,4 15,9 ( 78) 52,7 (39) 28,2 (I17)
Model Y = 2,366+0,334K Y.= -4,907+0,304XY =-0, 368440, 340%
' cﬁrral_ation coeff; 0,919 - - 0,901 0,948
Model Y= exp {1,421+ Y = exp (0,686 Y = exp (1,15
0026X) 0.027%) 3' 0000
Correlation coeff. 0,861 0,942 0,327

Remark : Figures in brackets refer to numbers of research catches




Table § Internationsl ca¥ch of roundnose grenadier end grenadisx
: mean catchea from the trawl survey data from depth
501-1000, 1001-1200, 501-1200 m in Subsreas O, 2, 3 in
1972-1986 and their correlation

i ' Total { Mean catch of roundnoss grenadier, kg/hr
Year i catch, e

pth papth Bepth

} 000% 501-1000 m ; 10M-1200 m ' ; 501-1200
1972 a0,2 1021,6(169) 545,0 (I} 942,1 (190}
1973 18,6 1382,9(312) 3411,3 (40) 1963,3 (352}
1974 a1l 1157,9(276) 2035,3 (33) 1425,7 (309)
1975 27,6 1256,6(218) 2553,2 (45) . 1627,0 {(263)
1976 23,2 898, 3(249) 1424,5 ( 8} 1048,6 {257)
1977 16,1 97,0197} 421,8 ( =) 259,4 {197}
1978 20,7 168,2( 18) 68,8 ( 3) 139,8 { 21)
b i) 7,9 249,3(159) 8g7,8 (10) 355,7 (169)
1980 2,1 135,60 66} 277,1 (13} 176,0 { 79)
1981 7.2 109,9(. 34} 3,0 { 4} 88,5 ( 38}
1982 4,4 103,9(119) 183,9 (32) 126,8 (151}
1983 3,6 99,0{123) 320,68 (44) 162,4 (167}
1984 3.9 68,1( 77} 95,8 (28) 76,0 (105}
1985 5,0 5,0{63 ) 60,9 {28) 23,6 ( 97)
1986 7,4 13g,1(62 } 531,0 (10) 21,1 ( 72)
1987 8,3 35,6(50) 206,8 (30} 84,5 ( 80)
1988 6,4 21,1(78) 120,9 (39 4,4 {117)
Model Y =6,312+0,0167X ¥ =8, 365+0,00617% ¥ =6,779+0,0123X
Correlation
coetf, 0,832 0,615 0,718
Model - Y=oxp (I,744%+ Yeoxp {1,876+ Ywoxp (],768:
Gorrelation 0,00127% 0, 0005028 0, 70096
erof L. 0,759 0,598 0,718

Remark 1 Pigums in brackets refer to numbers of research
' catches

-
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1991 foerm trawl survey by "Fapitan Shailtanov" '
tsingothed Frequencies; n -~ number of fizsh, M - mean

length of fish).
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Fig.<. PMeart lerngth of male and female roundnose grenadier

at various depth in Sub. 8,2 and 2R in 1991 (smoo-
thed series, figures over the curves are numbier of

Fish).
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trawl ressgach catches from various debthz in Sub.
B,2 and TK in 1971-1977, 1998 and 1971 (smoothed
series, figures over the curves are nunber of

catches) .,




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

