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ABSTRACT

Phe 1990 trawl survey in HATPD Subareas 0, 1, 2, 3 found no round-—
nose grenadier concentrations at depths of less than 1000-1200 m.
Like in earlier years an increase in catches and length of round-
noge grenadier wag observed with increasing depth of fishery. The
survey in Dive. OB, 2G, 3K eslimated the menn length of roundnose
sregodier ot 49.3 cuw and the wmean age at 3.1 which is a bit lower
than in 1989. Ho relations were found between the decrease in the
total catech of roundnose grenadier and in the roundnose prenadier
percentage in regearch catches and water tenperatures in the dis-
tributicon area of this species. Close correlation was revealed be~
tween the roundnoge grenadier percentage in catches taken from 500-
1200 m and the total catelr for 71972-19843. The decrease in the total
catch of roundnose grenadier seems to have been caused by a drop in
percentage of this species in catches and the abeence of comnercisl

concentrations from depths within reach of the bottom trawl fishery.

ANTRODUCTION

In 1967-197% the totazl ecateh of roundnose grenadier in the NW Atlan-
tic amcunted to tens of thousands of tonnes per year. Aifter 14979
there was a drastic drop in the total catch and CPUE. In recent years
the cateh has gtill remained low. The trawl surveys for bobbtom fishes
made yearly in the faill-winter pericd off baoffin Leland, Labradeor,
and Newfoundland indicuate the occurrence of roundnose prensdier con-
centrations in great depins and scarcely within reach of the hbottom
trawl fishery. The present paper aims at analveis of the 1990 trawl
survey datn and comparison of these to carlier data to Tind the reu-

sons of the decreased cetch in the roundnose grenadicr fishery.
MATERIALS AHD LTHODS

he paper uses the results from the trawl aurveys for bottem fisheg

made on & yearly basis in the fall-winter period. Age composition
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of the 19834-1990 catches was obtained by applying combined (19%69-
1990) age-length key to the lenpth {requencies for the years in
question (Table 1), The abserice of conglderable varintions in growth
rate of rounduose grenadier over these yoenrs made us thdok pesglble
combining the apge-length keys for w number of years, Age of round-
nese grenadier was read on scales ftaken between the dorsal fins a
little above the laterol line. The scales were examined under pola-—
rized transmitted light.

The length frequencien nnd percentages presenbed din ilngcu had
been preliminsariiy smoothed using the Formla B o= —-=222-Ze—ee
whiere o, b, ¢ are preceding, medium, and succeeding terms of the
series, B is a calculating term. The totsl catch of roundnose gres
nadier in Subareas O, 2, 3 in 1972-19338 was token from o paper by
P. Savvatimgly (1990).

The mean water tempersture in 200-500 m and 500-1000 m over o part
of the standard hydrographic trunsect BA (sector C) on the continen-—
tal slope east of the Hamilton Bank was accepied as a chuareclerigtic

o vaLi ﬁtlg
of thermal condibtions. Long-tershNin This

characteristic were found
from yenrly observations made on the transcet in late October -
early Movember in 1964-1990. lrocessing melhods npplied Lo the cast

data were deseribed in earlier papers (Sovvetimsky, 19836, 1987).

RESULTS AN Jl>fUSSIDN

Special trawlings on o 100 m depth hasisg were nade by HY "Kapitan
Shaitanov™ on 20 to 28 September 1990 in Div. 3K within the depth
range of 550 to 1450 m to study the vertical distribution of botiom
tlshes, Wo roundnose grenadier ocourred in calcles from less than
00, bthe catches from 1001-1200 m were 40 to 100 kp/hour ltow and
amounted to 570 kg from depths grester than 1400 m.

v

Regsenrch off Weot hreenland (Divs. 14, 1C, 1) were done from 8 to
23 Cctober. The trawl survey covered the depth range of 210 to 1490
n. The catches of roundnose grenadier were anoll beginning from

710 m. The largest catch of Y90 kg (77% of the tetal catch) was
hauled from 1140 m depth near the FPyllas Banl {(Div. 1D). -

The trawl survey in Div. OB was conducled from 25 Uctober to 9 Ho-
vember through the depths ranging from 230 to 1330 u. Fo roundnose
grenudier were gevn in calches from devths less than 720 m, in
catchies from decper layers they cccurred as bycateh to Ureenland
halibut. The lorgest catch of roundnose grenadier amounted to 179 ky
and won hauled from 1:3j() m depth.

The trewl gurvey in Div. 20 was conducted from 23 to 29 Hovewber to
cover the depth range from 550 to 1380 m. Ho moundnose grenadier
were present 1n catcehies from depths less than 920 m, in deeper lay-
ers they were found in minor nunbers. The largest catch was 733 kg
taken from 1300 w.




Thug, the 1990 trawl survey ghowed the abgence of roundnose grena-
dier concentrations from depths of less than 1200-1300 m throughout

the covered aren.

According to the 1990 trawl survey in Divs, 0B, 2G, and 3K the mean
length of roundnoese grenadier in bobtleom trawl catches wog 49.3 cm
{Table 2) and the mean age was 8.1 {Table 3} which is a little be-
low the earlier years. The mean length and mean age of roundnose
grenadier vary from year to year depending on depth of fishing and,
probably, vertical migrations of fish. In 1990, like in previous
years, o drestie increase was seen in length of female and male
roundnese grenadier with increaging depth of fishing in all the
areas surveyed {(Table 4}, In general, in Divs. 0B, 2¢, 3K the mean
length of males and females increased from 30-31 cm in hauls from
T01-800 m to 56-60 cm from 1401-1500 m. The length compogition of
catches varying with depth is cleariy seen in Iigs. 1 and 2 that
show deviaticns from the meens. These variations are similar to
those observed in the 1988 and 1989 surveys (Savvatimsky, 1989,
1990) as well as in 1933-1987 (Savvatimsky, 1988) revealing all
over the survey area and, obviously, incident to the roundnose gre-
nadier.

Length composition snd the roundnose grenadier percentage in catches
appear to be governed by the vertical migrations. As noted, in 1990
the mean length and age of thisg fish estimated in the survey areas
We}e below the 19499 values. Tﬂe rounidnose grenadier percentage in
catches from depths less than 1200 m in 1990 wos also lower than in
previous years (Tables 5, 6, Fig, 3). Obviously, in 1990 the main
concentrations of roundnose grenandier composed, predominantly, of
large fish were distiributed in great depths and, therefore, out of
reach of the bottom fishery.

An opinion exists that the considerable cooling in the continental
slope waters recorded in fthe NW Atlantic in the early 1970's affect-
ed the distribution of bottom fishes, namely, Greenland halibut,
roundnose grenadier, and redfish (Ernst, 1984; Savvatimsky, 1936,
1987; Chumakov, Savvatimsky, 1984, 1987, 1990). "'hese species moved
into greater depths to becouwe less accessible for bLaottom trawls.

This event proved to be especially meaning for roundnose grenadier
living throughout a very wide depth range from 103 down to 2195 m
(Wheeler, 1969} or according to some recent duta, to 2500 m (Atkin-
son et al., 1931) and 3000 m (Sahrhage, 1996). The migrations of
roundnose grenndier into deeper layers are Likely to be one of the
reasong of the decreased total cateh of thie specics. Some varin-
tions in length and sex composition of regsearch catches ol round-
nese grenadier were also recorded in recent years which may be asso-
ciated with the vertical ndgrations (Savvatimsky, 1986, 1987). So

{ar 1t has remained unclear to whet exbtent the water cooling aceount-
ed for the roundnose grenudier migrations and, therefore, contributed
to the cateh drop, but, for example, sex ratio of catches is know
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to be aubjeel to seasonal and year-to-yenr fluctoationg and depend-
ent on voviationn in woter tenperabures (Saveeidmsky, 1982).0 Varia-
tiong were alse found in roundnoge grenadier-lGreenland halibut
ratio in catches depending on woter tewperotureg in theiyr habital

{Konsltantinov and Neoskov, 1977; burmakin, 1973),

fnalysis of data from the hydrographic transect 84 lying across the
continental slope off southern Tabrador implied that in 1990 water
temperatures in 200-500 m and 500-1000 m would be close to the long-
term mean te exceed 1t in 1991 (Chumakov and Savvatimsky, ﬁ987, 1990;
Savvatimsky, 14883)., Conditions for the voundnose grenadier fishery
were, therefore, cxpected to improve., Buit it did not happen. In 1990,
the same as in 1989, water temperatures in thege depths were beleow
the long-term mean (Pig. 4). This must have driven the roundnose
grenadier concentrations into preat depthe, thus naking the fishery
difficult,

Pregently, litfle is known about the influence of water temperatures
on roundnose grenddier behaviour. Comparing the water tenperatures
from transect 84 {sector ) to the roundnose grenadier percentage

in catehes for 1971-1990 did not find any corvelation. I+ may only
be stated that beginning in 1975 there occurred an sbrupt decline

in the roundnose grenadier percentage in catches taken from the depth
range of 500-1400 m (Fig. 5). In 1980-1985% the roundnose grenadier
percentage in caichies was very low o go up aifter 1985 and go down
about 1990. The most esgentisl rise in the roundnese grenadier per-
centage recorded in 1986-1939 was associoted with the catches from
deeper than 1000 m,

Clese correlations were derived belween the roundnose grenadier per-
centaoge in catcheg from 501-1000 m and 1001-1200 m and the Ttotal
cateh in Suber O, 2, 3 in 1972-1983. At linear relationship Y=a+bx,
the correlation coefficients are r = 0,919 and v = 0,901, respective-
1y (Pable 7, Figs, 6, 7), sud ot ¥= exp {a+bx), they are 1=0.861

and r=0,942, rvespectively. Yet higher correlation coefficients wore
derived {rom comparing the roundnose grenodicr percentage in cnbcheg
threugh the whole depth ranse (501-1200) which 1o normally coverad

by the fishing fleets to the total catch: r=0,948 and r=0,927

(Fig. 8).

Thus, the total catch of roundnose grenadier dropped in 1979 to
remaln low during the following vears just due to decline in the
percentage of this apecies in catches and tihe absence of comneveial
concentrations from depths within resach of the bottom fishery., The

causes of thie have not been elucidated as yet.
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of roundnose

Length compesilion of regearch catches

'nble 2

srenadier in the NW Atlantic (Subaresns 0, 2, 3) in

1984-14390,

——r

: 1986% : 1987

: 1990%

: 1989

: 1988

1984 1985

Length, cm ¢

0.I . I.8

L4
1.9
2e2
3.2
646
849

0u2
0.3
0.8
25
bot
5.8
6.6

0.3 .
0.7
1.8
1.6
2.9
3.8
5.0
640
646
9.2

Cett
0.9
I.7
1.6
29
4o4
5.8

21-23
24-26

o

1.3
2.4
23
3.1
4e5

0.1
Oe3
0.5

209
3o
440
5.2
6.9
7.2

27-29

30-32
33-35

1.2
241
2e2
3e9

6.0
79 10,2

36-38
39-41

5.9
8.0
B8
I0.1

9.6
11.8

8.3
Balt
1046

745

9.1

42—kt

2.9
10.6

9a0
18.0

4547

48-50
51-53
54-56
57-59
60-62

Be3
7.6
7.6

Be3

Bok
75

848
9.6
9.8
6.9
A
349
2.5
Te6
1.0
0.6
0e3
Ued

9.0
8.8
‘9.8
749

9.7

Bo4
1,2 10,5

11,0

93
8.9
6e9
6.8
44
3.1
2ol

e

9.0
648

Ge6
4,9
3.9
246
1.5
l.1

4,0
3.6
240
I.1

L10.4

Bedt
5.9
bol

7.0
4e5
Selt
2ol
Ie2

1C.I

63-65
66-68
69-71

7e5
5.6
3.9
3.0

0e8
0u2
0.1

3.1 )
1.9
1.3

T4
5~77
78-80
81-83

T.4
I.I

0.6
Cel
0.l
Oud

0.7

2.0
0.8
C.8

0.4

(S
0.7
03
Uel
Ul

0.3
0.2
0.1

0.3
0.1

84-86
87-89
o092

Cott
Ol
0.2

93-95

- 49,3
15035

o 5843 5242

51,4 46,5 51,9
11931

54,3
6679

tlean length,

12997

9996

II796 5837

Hog of fish

Toubarea 1 data included




Ape composition of rescarch catches

of roundnost

prevadier in the NW Atlantic (Subarveas 0, 2, 3)

tn 19:34-1990,

Truble 3.

1990%*

1987%;

Age

1889 :

1988 :

1986%;

I985 ¢

1984

Colt
3.6
6l

0.6
3.0
5.1
Bk

1.9
452
849
3.1

0.6
3.6
6.3

1.6
2.8
3.3

1.9
2a7
3.5

0.3
I.I
I.8
3.6
6.1
9.7

Iz2.5

9.5
IG.9

9.4
2.0
IG.9

5.6
6.6
9.9
12.2

Eolt
8.0

8.9
10.8

12.2

I2.5

12,7

1.9

13.4 13,2 I2.1

13,2

13.6

13,0 I2.2 1246 Il.2 I2.4 IT.0

I3.4

11,2 10.0

8.9
5.9
4.1
2,1
I.G
Q.4
0.2
0.1

I1.8 I12.0 11.0

12.8
- 11.2

I0

Te5

He'f

8.5

10,0

8.2
745
5.1
2.7
1.5
0.8
Oott
0.1
0.l

II
Iz

6eU
348
2e2
1.2
Oeb

a2
4.6
2e8

6.6
3.9
ol
1,1
U6
Out
Us1

8.9
6.3
3.7
2kt

9.8
6.5
4.9
2.8

I3
I4
I5
I6

1.6
0.9

Llatt
0.9
0.2
C.l

1.8
I.1
Ue5
Q.3

Ot
0.1

d.6
U.1
0.1

17
18
19

8ol
15035

9.8 Be7 Jec 8e3 Tott 8.6
5837 6679 999 11931 12797

11796

liean age

Hos of figh

Xguberes 1 data included
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Table 4. Mean length aﬁd rercentage of male and female
roundnose grenedier et various depths in Sub.
0, 1, 2 and Div. 3K in 1990.

Subareai Depth, E Males i Temales « I'emale
or-Div..m : mean length Hos of wnean lengtn, Hos.of , bercent
. ; cm ; fish ; cm _E figh E age
7UI-800 3.4 v 267 <94 0,7 141 34.6
BOI-900 34,2 X 0.3 490 33.6 Y 0.5 I 25.8
90I-100C 28,9 t 0.6 I8 28.4 0.8 75 36,9
I001-11060 G2 t 0.6 237 43,6 1 1.1 94 284
I II0I-I200 - 4.6 % 0.4 431 43,3 2 0.5 217 33,5
T201-1300 45,9 £ 0,5 580 50.0 * 0.7 296 33.8
I301-1400 5242 1 0.5 376 54,1 * D.6 287 43,3
I401-1500  56.3 + 1.0 145  59.8 £ I.I 146  50.2
701-8C0 25.3 t 1.6 19 28.5 t 2.9 12 38.7
90I-1000 "36.0 & 2.5 el 41.0 % 3.1 15 41.7
0B I00I-I1100 46,0 £ 0.7 252 43.6 2 1.0 104 29,2
I1I0I-1200 & 5£.3 t 1.8 10 55.9 t 3.8 ? 41 .2
1201-1300 34,0 2 9,0 2 6l.z T 2.2 4 6647
I30I-1400  56.5 % 0,7 209 58,0 = 0,8 176 45,7
901-1000 38.2 X 0.5 465 36.9 £ 0,9 176 2745
I00I-I100 44,1 £ 0,6 318 44,7 + 0.9 163 33.9
2G IT0I-1200 49,1 £ Q.4 453 51.0 £ 0.7 184 2849
1201-1300 50.9 & U6 346 51.1 + 0.6 244 39.0
I301-1400 50,0 + 0.6 312 53.3 & 0,8 © 165 34,6
70I-800 32.0 £ 0.8 106 31.5 £ 0.9 43 29,0
8OI-500 44,5 + 0.6 206 43,8 £ 1.0 88 30.0
901I-1000 47.8 £ 0.6 219 49,3 £ 0.8 127 36.7
3K 1001-1100 47.3 £ 0.5 550 48.2 + 0.8 242 3045
II0I-1200 5243 + 0.2 2167 55.2 1 0.4 1025 . 32.0
1201-1300 54,8 1 0.4 580 57.1 + 0.7 295 33.8
I30I-1400 5646 * Cu4 545 59,1 & 0.5, 397  42.2
T40I-1500 56.7 t 0.5 413 59.4 £ 0.7 317 434
701-800 31.5 % 0.5 392 29.8 £ 0,5 1% 3343
801~-900 37.3 £ 0.4 696 37.1 %t 0.6 258 27.0
90I-1000 39.2 X 0.4 833 39.4 £ 0.6 393 32,1
I, 0, I00I-ILI(O 45,8 £ 0,3 1357 45,7 + U5 603 30.8
2y 3k IIOI-I200 504 £ 0.2 3061 5249 t 0.3 1433 31.9
12011300 50.5 £ 0.3 1508 5249 + U4 8I6 35.1
1301-1400 54,0 2 0.3 1442 6.6 + (U3 1025 41,6
1401-I500 56.6 £ 0.4 558 59.5 % 0.6 463 45.4
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Table 5. Distribution and compesition of catches from various
- depths in the trawl survey by RV "Kapitan Shaitanov”
in 1990 )

Subarea,:Depth, m IiMean *¥os of ' (atch composition by weight,%
Diwv. - scateh, -catchess- . ”
lkg/hr ¢ streenl, ;iedfishyrnose : others
. . shalibut: (S, ment3grenad.

20I-300 5540 3 6. 25,4 - 6845
301-400 28,2 6 IS 49,7 - 3449
50I-500 4846 5 I98  65.8 S
505600 - - - - - -
601~700 73,1 10 80.3  I8.2 - I.5
70I-800  106.2 5 640 21,7 BJI 6.2

I BOI-90U  283.6 5 48,9 - 50.7 Ok
90I-1000  252.0 2 9.4 - 3.6 -
I00I-TI00  443.5 2 88.6 - 9.9 1.5
II0I-1200  942.5 2 33,1 - 66.9 -
120I-1300 248.3 3 46.6 - 51.7 1.7
130I-1400  262.7 3 56,5 -~ 43,5 -
I40I-1500 296.3 3 8.l - i7.9 -
201-300 1.7 6 90.0 - - 10,0
301-400 Ii.2 II 78,0  16.3 - 5.7
40I-500 26,1 I3 53.5 ki - 2.1
50I-600 ~ 20.0 6 85.8 14,2 - -
60I-700  128.7 6 6643 3344 - 0.3

OB 70I-800 . 68.0 I 690  28.0 2.9 -
80I-90G  90.0 3 1000 - - -
90I-100C  92.3 6 986 - T.I Ot
100I-IIC0  323.2 4 8845 - 8.0 3.5
110I-1200  231.7 b 99,2 - 0.8 -
120I-1300  32.0 I 93.8 - 6.2 -
I30I-1400 233.5 2 57.8 TR -
50I-600 50,0 3 65,4 27.3 - 7.3
60I-700 25.0 I 40.0 5640 - 4,0
701-800 - - - - - -
80I-900  I07.0 2 91.6 6.5 - 1.9

26 90I-IU00  I66.2 b 7643 - 23.6 0.
100I-I10C  195.2 b T - 2049 1.7
II0I-1200 25640 3 5zl - 47,9 -
120I-1300  787.5 2472 -~ 5Z.8 -
130I-1400  309.5 ¢

33.2 - 66,1 -
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Table 5 (continued)
) N " Iles " Nos * Caf gition veir %
S e 0 TR s s
: 3kg/hr " Inalibuts (ment.)s grensd.s
501600 329.0 3 7.5  87.8. - 4,7
601-700 362.7 3 4,7 9242 - 3.1
201-800 I76.0 3 80,9 7.0 3.2 849
80I-900 263.0 3 69,0 0e2 1644  Thah
3K 90I-1000  287.0 3 B8L.5 - I3.4 5.1
I00I-II00  370.3 3 54,8 - 53,5 1.7
II0I-1200 30I.6 20 72,3 - 27,0 0.7
I201-1300 372.3 3 18.4 - 81,4 0.2
I301-1400 371,7 3 17.4 - 81,9 0.7
I40I-1500 327.0 3 642 - 93,1 0.7
20I-300 19.4 9 16,9 2440 - 65.1
30I-400 17.2 17 41,8  35.6 - 2246
40I-500 32.4 I8 39.5 53,3 - 7.2
501~600 104,8 12 21.9  73.6 - 4.5
601-700 130.8 20 44,4 53.8 - 1.8
201~800 125.2 9 72,2 I5.2 5.5 7.1
1,0, 2, 80I-900 207.0 13 " 63,3 0.6  3I.5 46
3K 90I-1000  172.3 IS 8647 - 11.5 1.8
100I-1I00 3I3.2 I3 7445 - 23.3 2a2
IICI-I200 33I.5 29 6546 - 34,0 04
1201-1300 385.4 9 38,3 - 61.3 0.t
130I-I400 298.9 IO 3744 - 6243 Ua3
311,76 42,3 - 57,3 Cult
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Tahle 6. Distribution end compoaition of catches from various
depths in trawl survey in Divs. OB, 2G, 3K in 1959,1990.
Year EDepth, | EMean ENos of E Catcl compeaition by wedght, %
: ':Eg/sﬁl;’ ;CﬂtChESEGregnl.:ﬁedfish:l{nose tothers
: :hallbuts(ment} Egrenad.s

20L-300 0.9 4 il - - 55.6

301-400 I6.4 I2 95,0 2,0 - 3,0

401500 5445 24 62,8 35.3 - 1,9

501-600 233.1 17 24,0 1.3 3.5 1.2
60I-700 I54,0 13 55.0 43,5 - 1.5

1989 701-800 158.7 i3 45,3 10.3 38.5 5.9
801-200 109.4 9 8L,6 - Teb 10.8
90I-I000 436,98 12 Ly - 51.7 0.9
IO0I-II00 473.4 19 45,7 - 53.9 Uab
IT0I-1200 836.8 10 37.5 - 62e3 0.3
I1201-1300 604.3 16 224 - 7745 Uad
I301-1400 195,.8 2 39.1 - 6049 -
I40T~1500 232.3 1 #4e3 - 95.% -

201-300 L.7 € 0.0 - - 10.0

301~400 11.2 II 78,0 16.3 - 5.7

401-500 2642 13 53.5 4l 4 - 2.1
‘501-600 104.7 12 2149 73.6 - 4.5
601~700 188.5 106 0.4 67.6 - 24U

I-800 149,0 4 7945 D 32 7.9

1990 801-800 159.1 8 79.3 1.3 10,1 9.3
901-1000 IeG.0 13 B4, 4 - 13.4 2ol
IQ0L-TI00 289.6 11 70.5 - 27,0 25
T10I-I200 2€6.5 29 73.5 T 26,0 o5
I201-1300 454.0 6 36.U - 6339 Ual
I301-T400 31444 7 30.6 - 69.0 Out
1401-1500 327.0 3 6.2 - 93.1 0.7
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Table 7. Internulional catch of roundnose grenadier and the per- .
centage of this species in research catches from depths
501-1000, 1001-1200 and, 5011200 m in Subarens O, 2, 3
in 1972-1943.

Yenr tTotal Roundnose grendadier percentage by weight
toateh, ! opepih * Depth R Depth
: coo % . 501-1000 m 1001-1200 m ] 501-1200 m
1972 30.2 77.9 .(189) 100.0 (1) 8l.6 (IS0)
1973 1846 6946 (3i2) 99,1 (40) 78.0 (352)
1974 31.1 6.9 (276) 97.7 {33) B2.9 (309)
1975 2746 78.2 (218) 9I.B (45) 82.1 (263)
1976 23.2 50,2 (249) 8949 (8) 63.0 (257)
1977 Ie,l I2.4 (197) 78.3 12,4 (197)
1978 2067 4241 (18) 6.7 (3) 49,1 (e1)
1979 7.9 3044 (I59) 6U.I (10) 35.3 (169)
1980 2l 7.5 (€6) 16.9 (13) 10.I (79)
1981 742 12,1 (34) 29,7 (4) 9,7 (38)
1gg2 boy 8.6 (I19) 42,6 (32)- 10,0 (I51)
1983 3.6 Te2 (123) 17.2 (44) I0.I (167)
1984 3.9 I7.6 (77) 22,1 (28) 18,5 (L05)
1985 5.0 2ot (69) 28.4 (28) 1II.I (97)
1986 7ot 22,8 (62) 56,4 (10) 324 (72)
1987 8.3 I7.2 (50) 5.6 {30) 29.3  (80)
1988 6ol 15.2 (78) 52,7 (39) 28,2 (1I7)

Hemark: Figures in brackets refer to numbers of research catches
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