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ABSTRACT

The paper presents distribution of roundnose grenadier by depth, as well as
age and length composition, sex ratio of fish in catches. Percentage of gre-
nadier, Greenland halibut and redfish in catch from different depth is given. *
Mean length of roundnose grenadier was esimated to be 45.3 cm and mean age ~

- 7.5 by the results of 1992 survey, that was lower than those in 1991.

A sharp increase in fish mean length and in relative female number with depth
was observed to be similar to that of recent years. Roundnose grenadier percen-—
tage in catches in 1988-1992 was much lower than in 1971-1977, while their
catches decreased more than 10 times for this peried. Trawl-acoustic survey for
1992 indicated a lack of grenadier concentrations at depth of traditional
fishing.

INTRODUCTION

In the Northwest Atlantic, the total catch of grenadier (Coryphaencides rupeg-
tris) have been accounted for tens thousands tons per year up to 1878. The to-
tal catch have been reduced sharply since 1979. Both catch and catch per unit
effort were observed to decrease gradually in subsequent years. It could not be
explaned by overfishing since the catch was negligible. Data from trawl-acoustic
surveys, conducted annually in autumn-winter on the Baffin Land, Labrador and
Grand Newfoundland bank, indicate nearly a lack of grenadier fishing concentra-
tions in the depth range from 500-150C m. The aim of the paper is to analyse '
the results of 1992 survey and to compare them with those of recent years in
order to study the reasons for catch decline.

MATERIAL AND METHODS

The results of surveys for bottom fish stocks assessment annually conducted in
auturm-winter are used in the paper. Roundnose grenadier catches per hour tow-
ing by bottom trawl by 100 m depth intervals are presented. Survey methods were
given in details previously (Bulatova, Chumakov, 1986). Tables show the age
composition for 1983-1992, have obtained by length freguencies calculation using
the combined age-length key for Div. 3K for 1969-1992, Age composition was es-
timated by Subareas (0 and 2 separately by calculation of an age sample taken
from biv, 2GH in 1992, and that for Div, 3K - by an age sample taken from the
same Division in 1992. Percentage series and length frequencies in Figures, as
well as catch data from different depths for 1971-1992, presented in the Table,
have been smoothed by the formula:
at+b+c
Bs—m— ¢
4 .
where a, b, ¢ - preceding, middle and subsequent members in the series;
B - calculated member.

RESULTS AND DISCUSSION

Biological characteristics and distribution of roundnose grenadier by area and
by depth in 1992 were studied during trawl survey for bottom fish assessment
by RV "Kapitan Shaitanov" in Divs. 3K, 0B, 2G, 2H and in the Flemish Pass area
in the depth range 190-1460 m, ' .
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it is known, that in recent years in the Flemish Pass area deepwater fishing
for Greenland halibut have been carried out by Spanish and Portuguese vessels.
From 17 to 20 Cctober 1992, total of 9 towings within the depth range 900 -
1150 m were done to study Greenland halibut and grenadier distribution in this
area. Catches per hour towing were ranged from 20 to 1B0 kg. Greenland halibut

accounted for 40-90%, roundnose grenédier - 15-20%, with wolffish and roughhead
grenadier congtituing the by-catch remainder.

From 22 to 27 October 1992 in Div. 3K (traditional area for grenadier fishing),
a series of hottom towings were done at every l00 m interval in the range from
500 to 1460 m to study the ‘vertical distribution of bottom fish., No grenadier
were found at depths above BOO m, while it was acccunted for €5-68% in catches
from below 800 m level (Table l). Distributions by depths for the three main
species -Greenland halibut, roundnose grenadier and redfish (Sebastes maripus} -
~'were similar to those in 199] (Savvatimsky, 1992), while catches were lower.
pPercentage of Greenland halibut, roundnose grenadier and roughhead grenadier
{Macrourus berglax) in catches from maximum depth of 1401-146C m was estimated
as follows: 3%, 84% and 13%, respectively. At lower depths, roundnose grena-
dier by-catch was estimated to be 1-3%. The remainder of the by-catch was esti- .
mated at 7-9% and consisted of northern wolffish (Anarhichas denticulatus)
mainly at depths between 500-900 m.

Trawl survey in Div. 0B was conducted from 25 to 29 November 19%2 at depth
range 500-1300 m.- As well as in recent years, roundnose grenadier occurred as
a negligible by-catch in Greenland halibut fishing. Maximum catch of grenadier
have totalled 15 kg. o

Traw)] survey in Div. 2G and 2H was carried out from 30 November to 15 December

- 1992 at depth range 500-1400 m. The area between 58° ané 53°N was not surveyed
because of hard ice conditions. Grenadier occurred in catches from between
701-800 m and 901-1000 m and dominated the catches below the latter, while
catches were not substantial, On the whole, catches in all Divisions were lower
than those in 1991 (Table 2).

Therefore, trawl survey showed that no grenadier concentrations occurred at tra-
ditional fishing depths in all surveyed Divisions in 1992.

In 1992 in Divs, 0B, 2CGH and 3K, the mean length of grenadier in catches was
estimated to be 45.3 cm (Table 3}, with mean age of 7.5, that was lower than
those in 1991. Length frequencies of catches by every Division are presented
in Table 5. Mean length of fish in catches was estimated as follows: 41.1 cm
in Subarea 0, 42.8 cm in Subarea 2, 49.8 cm in Div. 3K, while the mean age was
7.8, 8.2 and 8.5, respectively (Table 6). These parameters depend on depths.
_As in recent years, a sharp increase in mean length of both males and females
and.in relative females number of grenadier with depth was noted in all Divi-
sicns (Table 7, Fig.l). These variations have been investigated by trawl sur-
veys during series of years (Savvatimsky, 1989, 1990, 139i) and seemed to be a
pattern.

Age-length composition and relative number of grenadier in catches are closely
connected with their vertical distributions. The percentage of grenadier in
catches in 1988-1992 was much lower- than that in 1971-1977 (Fig. 2), and their
catches at traditional depths of fishery decreadsed more than 10 times (Table 8).
It could not be explaned by overfishing, since total catch in 1975-1979 was
negligible, and catch per effort decreased after total catch decline. Decrease
in grenadier abundance, caused by variations in habitat conditions, as well as
migration of concentrations to deeper layers could be considered as probable
reagsons for a lack of grenadier concentrations at traditional catch depths.
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Table 1. Distribution and composition 2 catches from
various depth in the trawl survey by RV
"Kapitan shaitanov" in 1992

! ' L1 {Catch composition by welght,%

Subarea | Deptb, !Mesn !No.oflGreenl. 'Redfish! Rn. I
or Div. | n teateh leat- 'haiibut !(5.ment!grena-lOthers

' - tkg/hr yches ! jdier 1t
601~ 70C¢ 32,5 4 59,2 37,7 - 31
70I- 800° 35,0 3 62,2 33,2 - 1,9
80I- 200 47,2 4 96,4 2,6 8,5 2,5
0B HI-100C - 43,7 3 84,7 -. - 15,3
I1001-1100 54,7 3 92,7 0,4 1.7 9,2
1I0I-1200 334,2 4 93,3 - 4,0 2,7
I20I-1300 I20,3 3 89,5 - 6,4 4,1
101~ 200 2,0 3 20,0 17,0 - 33,0
201- 300 4,0 & 66,7 - - 33,3
30I- 400 1,6 3 38,4 17,0 - 24,6
40I- 200 21,8 ] 716 22,0 - 6,4
0I- 600 70,4 3] 30,9 41,2 0,6 1,7
601~ 700 , 70,7 5 35,8 62,8 1,4 0,2
2 70I- 80C 73,5 6 64,4 18,8 13,0 1.8
801- 147,1 7 70,3 I,0 1I7,6 0,9
90I-I1000 I38,7 3 36,8 I,0 6ed,2 - -
I00I-1I00 82,3 7 - 83,7 0,2 15,9 0,6
1]0I-1200 209,7 7 42,6 - 27,8 0,2
I201-1300 192,9 8 64,1 - 35,3 0,6
I130I-1400 36,4 - © 44,1 - 22,9 -
50I- 600 130,2 4 32,8 8,7 I,2 7,3
60I- 700 I37,7 3 22,0 69,1 2,9 8,0
70I- 800 134,0 3 49,0 36,6 52 . 9,2
. 20I- 200 198,3 3 23,2 0,2 65,4 9,2
© K- 901-I000 S3,0 3 29,0 c,4 70,2 0,4
. I00I-1100 I39,3 3 19,4 - 75,1 - 0,6
II0I-I20C 207,3 3 23,2 - 74,0 ‘0.8
IZOI-}B 161,3 3 13,0 - 85,1 I,9
I30I-1400 100,0. 3 8,7 - 88,0 . 3,3
I40I-1500 36,0 2 2,8 - 84,7 12,5
10I- 200 2,0 3 50,0~ 16,7 - 33,3
201~ 300 4,0 6 66,7 - - 33,3
30I- 400 10,6 2 58,4 17,0 - 24,6
40I- 300 21,8 | o 71,6 22,0 - 6,4
: o0~ 600 97,0 9 42,4 3I,7. 0,9 5,0
- B0I- 700 79,0 I3 32,3 62,5 I,0 . 4,2
0,2,3K 70I- 800 79,0 12 3,7 28,2 9,& 4,9
80I- 900 129,6 I4 58,4 6,6 31,4 3,6
90I-I1000 91,8 9 41,8 2,6 35,1 2,5
I00I-II0C 85,4 I3 64,7 0,I 31,9 3,3
IICI-I200 244,7 14 59,3 - 39,5 I,2
i%OI—IBOO ‘170,614 37.6 - 41,0 1,4

. QI-1400 1I22.,7 8. . - 3

CIILIN0 %0 .5 - B8 27 e
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Table g 4ge comgos.ition of rcsealrc'n c;tch\:_s o
‘roundnote prensdir in the du atlantic
(tub. 0,2 2né Div. 3XK) in 1992 (%-)
AZE, 1 Y 1 2 ! K
jedars .
2 1,5 1,8 o .
3 2,2 g 3,3 4,4
.4 2,7 3,9 2,7
. 3 7,6 8,2 8,8
8 23,3 20,0 9,8
7 15,3 12,3 10,8
8 13,2 10,3 11,4
-9 11,9 2,6 10,2
I0 8,0 8,7 10,2
I 4,4 6,6 8,1
2 5,4 7,2 7,3
13 3,0 4,8 4,9
I4 2,1 3,4 3,2
I3 0,8 1,3 1.3
Ig 0,5 0,9 1,2
17 0,2 0,3 0,7
I i 0,1 0,3
I - - 0,1
20 - Q,I +
21 - - +
Maan .
'age . 7,8 8,2 . 8,5
Moo oF 344 6843 4002
Tizle 7 Laan length of male und I : ound
rsercentage al female roungiioze gre-
nadier at various deptn in Sub. 0B,
2 and 3K in 1952 o
Subare= { Derth, ! Mules t  Feunalass | Per-
ar a.  Y.ean - | No,of t Lean T No.of t SONF
Div. 1 1 length, ' tish " lenzth, ' fish 1 of
. Cem : tca ’ . * female
8CI - 900 3I,0 I37,0-2,2 . 8 ©E3,7
27 - 1000 - : - = - -
0 1001 - 1100 24,2%2,2 24 31,2129 I 38,5
1107 - [200 33,5%G,9. 129 41,740.8 - 95 43,4
1261 - I30C d5,o%2,1 28 48,3, > 46 £2.2
00 - 800 27,282,9 Il eg32,s I 30,0
801 - 700 27,872,0 25 32,241,8 30 4,5
%01 - 800 34,7%0.8 230 35.4%0,8 197 45, 1.
2 80 -~ 900 33,0%0,5 9509 3[,310,5 342 40,2
20l - 1000 37,4%¥0,4 602 38,6%0,3 301 33,3
I00L - [I00 42,8%0,9 157 4].2%].1 106 40,3
1101 - 1200 43,3%0.3 1157 43,1804 703 37,6
1201 - 1300 oI,7X0,5 = 774 5I,I¥0,6 oIl 39,8
1301 - 1400 47,9%0,4 7I7 43,8%0,5 450 38,8
501~ 600 36,682,417 36,01, 21 . .39,3
80l - 700 30,2-I,4 24 32,3%1,5 16 40,0
701 - 800 46,231,2 00 39,421.6 38 3,2
I - 900 39,430,6 258 39,651,0 5 6,3
3 %0I - 1000 40,970,5 357 42,8%0,8 273 22,9
‘ 1001 = 1100 42,8%0,6 341 47,0%0,8 179 33,2
: I10I - 1200 53,040,% 129 56,840,8 322 42,9
I2¢I - I300 53,5~C,&6 477 39,00,7 322 - 20,3
~130] --1400.36,7%0,7 - 285 6I,8650,8 213+ T-42,8
1401 - I300 60,5%2,3 34 68,5<1,2 52 '51,8
N7 - ACC 32,932,0 . 28 33afly @ 3.3 .
6C; - 700 29,031,249 R,41,3 46 48,4
701 - 800 36,830,7 280 36,1{0,? 235 45,6
801 - - 900 35,220,4 768 33,370,4 443 36,6
0,2, 90[ - 1000 39,130,3 II39 40,6305 374 33,1
1001 - 1100 42,370,5 522 44,30,7 296 35,2
SRR L e By o
= - [ ] + + 471,
ol - 1i0o a6 a:a HET B3 T i3
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Table 8 Distribution of mean research bobtom

catches (kg/hr} of roundnose grena-

Mean length (cm;

‘diar fmom vartotis denbhr n SUbATEES
0,?, 3 in 1971-1507, 4S8C0~nC5 (sre-
othed scri-s) ’ :
Dapth, 1 I971-19771 1990 ! 1991__ : ! 1992
" !Cararli-, lcarehllo. |Cztet lio.oflCatch INn.~T
| tof ! feaha 1 Tear-"
! Teat.! Teat. ! tehes T 1ches
20I - 300 31,5 353 - - - - - -
301 - 400 189,3 72 - - 0,46 35 - -
40 - 300 475,9 191 - - 0,33 38 - -
80I - 600 683,9 459 & - - 0,68 286 0,85 . 9
601 - 700 743,58 3Q2 - -. 830 20 2,42 13
70l - 800 855,7 4353 B,6 4 22,0 g I4,0 I2
80I - 900 1427, 288 I{1,6 8- 32,1 21 34,9 14
901 - IDGO 2260,9 ICZ2 34,3 I3 &1,5 ‘14 42,3 9
I00I - II0C 2687,4 83 6I,B II 37,6 25 30,4 I5
II0I - I20C 2786,9 37 I26,7 29 1I38,7 Io 72,6 14
I20I - I300 2734,3 15 QI8 6 1351 ~ 22 -79,3 14
1301 = 1400 - - 2071 7 I24,1 I3 65,4 8
1401 -~ 200 - - 273,2 3 106,3 3 47,2 2
Maing 0 Famalas
56 .
o T v
42 1 Z e y
7 - ] o 3
34 L B
Kl T x'/| T T 1 T T T T
2
3 ]
504 J
45: ]
42: .
35: ]
34+ b
10 E
25- ] 1 T T T T 1
K
86 z
o ]
58 E
54 ]
su: b
- 4
42 1
38 ]
34 4
B e—————— — T
g3 -8°8 8 §°8 g 28888 %
A A T A A
R 8 R 8 28 % 23 RFEEG
Dapth (m}

Fig.IMean length of male and female roundnose grenadier
at various depth in Sub. 0, 2 and 3K in 1992 (smothed
series, figures over the cubves are number of fish).
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