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Abstract

During the period 1987-1995 Japan Marine Fishery Resources Research Center and  Greenland Institute of Natural
Resources jointly conducted 2 bottom trawl surveys and 4 pelagic surveys al West Greenland. Roundnoese grenadier
(Corvphaenoides rupestris) was the sccond most common species and was.recorded in 11 of the bottom trawl surveys
and 2 of the pelagic surveys. The bottom {raw! arca has been restratified in 200 w depth intervals and the biomass and
abundance of roundnose grenadicr in all surveys have been recaleulated. Furtdier, information on length distributions
by depth, age and scx distributions is given. The vertical distribution of roundnose grenadicr is analysed based on 59
pelagic hauls covering the entire water column at all time of the day, and length distributions from pelagic trawl hauls
are compared to those [rom bottom hauls.

Introduction

During the pertod 1987-1995 Japan Marine Fishery Resources Rescarch Center JAMARC) and  Greenland Instilute
of Natural Resources (former Greenland Fisherics Rescarch Institute) jointly conducted 12 bottom trawl surveys and 4
pelagic surveys (Jorgensen, 1997a) al West Greenland as part of a joint venture agreement on fisheries developinent
and fisheries rescarch in Greenland waters. The surveys were primarily aimed at Greentand -halibut (Reinfrareris -
hippoglossoides) (Jorgensen, 1997b). Roundnose grenadier (Corvphaenoides rupestris) was the second most conmmon
speeics and was recorded in 11 of the botiom traw] surveys and 2 of the pelagic surveys. Some of the results have
previcusty been reported 1o NAFQ as a number of Rescarch Documents. (Yamada e /., MS 1988a; Yamada ef al.,
MS 1988b; Yaisu and Jorgensen. MS 1989a: Yatsu and Jorgensen, MS 1989b; Jorgensen and Akimoto, MS 1990;
Jorgensen and Akimoto, MS 1991: Yano and Jorgensen, MS 1992: Satani e a/.. MS 1993; Ogawa ef al., MS 1994;
Yokawa et al., MS 1995, Yokawa ef /., MS 1996). .

The bottom trawl surveys were conducted as stratificd random surveys (Jorgensen. MS 1997b)..In the present paper
the material from the surveys have been restratificd 10 200 m depth intervals in order to achieve a better description of
the distribution of roundnosc gremadicr and lienee more accurale estimates of biomass and abundance. Further,
information on length, age and sex distribution and p'clng,ic occurrence. not previously reported, is given.




Miteriats and Mcethods

Data and material were collected during 12 boltom trawl surveys which were directed mainly al Greenland halibut.
The surveys were conducted from 1987 1o 1995 at different limes of the year between April and December and.a tolal
ol 1036 trawl hauls were carricd out. The surveys covered 'Wcsl Greenland from soutl: of Cape Farcwell (59°27°N) to
Upernavik (72°51°N), between the 3-mile limit and the 200-mile limit or the midline Canada-Greenland, at depths
from 34 to 1497 m. NAFO divisions 1C and 1D were covered by all surveys except one, while areas north of 69°57'N
and south of 63°03 N, were only covercd once, Roundnose grenadier was not encountered in one survey conducted in
Div. 1A and IB in November 1991 (51 hauls) and this survey is not included in the analyses.

In 1990 two pelagic surveys were conducted in the southern part of Div. 1C and in Div. 1D. The outline of the
surveys is given in Table 1. Further. two other pelagic surveys conducied-in Div. IB revealed no roundnose grenadier
and these surveys are not deall:with.in the present paper (Jorgensen, 1997a).

Al} surveys were carried oul by the Japanese research vessel SHINKAI MARU. In the bottom trawl surveys towing
time was usually 30 min and average lowing speed was 3.5 kn. Mesh size was 140 mm with a 30 mm mesh codend
liner. Trawling was carried out in day time only. All catches were standardized to catch per ki, calculated from the
actual towing speed and estimated wing spread. Furlher description of 'x{esse‘l and gear is given in Jorgensen, MS
1997b. Biomass and abundancc estimatcs were obtained by applying the swept area method taking the catchability
coefficicnt as 1.0.

The bottom trawl survey arca was stratificd by NAFO Division. The NAFO Divisions 1A (south of 70°N) - 1E have
been restratified to 200 m depth intervals, except depth stratum 1401 10 1500 m (Jorgensen, MS 1997b).

In ihe first pelagic survey, trawling took place within a defined arca and the water column was divided into 6 depth
strata. Towing timc varied between 30 and 90 min. but catches were standardized to catchv/hour. In the second pelagic
survey fishing look place at three stations with good catches of Greenland halibut and roundnase grenadies ina
preceding bottom trawl survey. The water column was divided inlo four depth strata, further, sibdivided into three
substrata. These were trawled for 20 min each giving a total fishing time per stratum of 60 min. Towing specd
averaged 4.0 knots. The net opening was measured by net sondc and was apprommatelv 30/70 high and 40/80'm w1de
respectively, in the two nets (Table 1). In both net mesh size was 140 mmr-with a 30 i mesh codend lmer

All catches were sorted by specics and weighed to nearest 0.1 kg and  the number of spccimens recorded (only in a few
hauls in 1987). The length was mcasured as preanal fin length (AFL) to 0.5 cin below. In cases of large catches
subsamples of at least 200 specimens were measured. In-the botlom trawl survey the length distributions were
calculated by ! cin groups for Div. lC+ID i the depth lnlCI‘\’d]S 461-800, 801-1000, 1601-1200 and 1201-1500 m,
respectively.

Dug 1o lack of time, bad weiher. ice coverage and restratification some strata have not been covered 1n some surveys,
I survey used for comparison belween years (surveys conducted in July - October) the biom; 15 and abundance in
stratiy withoot hants have been estimated by a threc-wiay ANOVA, .|||l|<.l]).|lnuD lh lt the rck Hive (llstnbutlon was l]l(‘
same in all years, according {o lhc following:

Ln(biomass or abundancc= o+ PlY + 32Div + p3Dep + ¢, where -
Y=Yeiur. Div=NAFO Division (1C and 1D} and Dep=depth stratum. The model was stadisiically significant (P> 0,01}
and explained 71% ol the vanation in data. Biomass and abundance was primarely estimated by the ANOVA in
depth strata > 1000 m in 1987, but also o some shallow sirala in Div. 1D with low biomass and abundance (Table 2
and 3). [n strala where biomass and abundance was cstimated by the ANOVA and in strata with only on haud, the
Standard Error (S.E.) was cstimated from a rcgression between mean biomass or abundance and S.E.

In 19838 scales were collected for age determination (n= 366). The scales were taken between the dorsal fins above the
lateral linc. The age was determined using polarized light (Kosswig, MS 1979). Age distribution was estimated using
age/length keys and survey length frequencies pooled in 1 cm groups.

In the second pelagic survev (he lemperatures were measured 10 (he w ater column by CTD, (0.1 °C) two times at each
of the three pelagic stations




Resulis
Information on stomach contents, growth. spawaing, total length distributions by survey, ]cng,lh wetight relations,
rc.lanon between total fength and preanal fin length, distribution in retation to bottom temperatures, and abundance

per km® has previously been reported in Jorgensen, 1946

Boltom trawl suirveys.

1987

The survey was conducted between July 15 and August 13 and covered Div. 1AS to IF at depths between 34 and 998
m. In total 117 successful hauls were made. Roundnose grenadier was found in Div. 1C and 1D, in four hauls, {< 250
kg per swept km®), in the southern part of Div. 1B depth stratum 401-600 and 601-800 1, and in a single haul in Div.
IF (3 kg per swept k).

The biomass of. roundnosc grenadier in Div. 1C-1D, 401-1500 m, was estimated at 83778 .2 tons (S.E. 35552.3) which
is by far the highest estimale in the time scries (Table 2. Fig. 1 and 2). However, the estimate was based on 23 hauls
only, and the biomass at depths > 1000 m (47% of the total) was estimated by an ANOVA. The highest biomass was
found in Div. 1C depth stratum 801-1000 m. Roundnose grenadier occurred only sporadxc al depths < 400 m in Div,
1C, and the bioinass was estimated 10 only 63.1 tons. -

Due to incomplete sampling it was not passiblc to make estimates of abundance.

The lengths ranged between 2 and 16 cm (AFL) and the length distributions were dommated by modes around 9 and
10 in depth strata 401-800 and 801- 1000 m (Fig. 3). '

1988 : -

The survm was conducted between Scplembcr 12 and November 11 and covered Div. 1A (1o 72°51'N) to 1D at depths
between 422 and 1402 m. [n total 109 successful hauls were made. Besides a single specimen caught '\t 70°44'N (Div.
1A) roundnose grenadier was found in Div. 1C and ID, only (F ig 1),

The blomass in Div, 1C-1D, 401-1500 m, was estimated at 44235 1 tons (S.E. 14358.6) which was only about half the
estimate in 1987 but the difference was not statistically significant (935 % level) due (o large variation in data (Fig. 2,

Table 2). The largest decrease in biomass was seen in Div. 1C, especially in depth stratum 801-1000 m where the
biomass was reduced from aboul 29000 tons in 1987 to aboul 1500 tons in 1988, The h:g,hcst biomass was found in
Div. 1D depth stratum 1001-1200 m.

The abundance in Div. 1C-1D. 401-1500 m, was estimated al 168475.0%10° (8.E.-68092 3% 10”) and the distribution of
1he abundance resembled the distribution of (he biomass, i.e. (he highest abundance was found in Div. 1D depth
stratum 1001-1200 m (Table 3).

The lengths rangéd from 2 10 22 cm (AFL) and there was a clear increase in length by depth with modes at 6, 9, 9.5,
and 14 cm in the four depth intervals (Fig. 3).

The ages ranged [rom 4 to 20 years and age 7 was the most dominant in both Div. 1C and 1D. Gener'x]]y the fish
scemed to be older in Div. 1D, probably reflecting that the size (age) was increasing by depth. The maximum depth in
Div. 1C is about 1200 m and fish were sampled at depths down 1o 1500 n in Div. 1D. The smallest fish in the
age/length key were 6 cm, which implics that fish in the length range 2-5 em AFL, which constituted 18.5 % of the
fish in Div. 1C and 3.7 % of the fish in Div. 1D, have not been included in the age composition.

1984 _
The survey was conducted between April 30 and May 17 and covered Div. 1C and 1D at depths between 494 and 1497
o Intotal 61 successtul hauls were made (Fig, 1). Div. 1AS. 1B and the western parl of Div. 1C and 1D was not
surveyved duc 1o ice,

The biomass in Div, 1C-1D, 401-1500 m, was cstimated at 8149.7 tons (S.E. 2900.0) which is a statistically
significant (93 % level) drop in biomass on approximalely 33000 tons compared to the estimate in 1988. The two
surveys were, however, conducted at different time of the year which makes comparison difficult (Fig. 2, Table 2).




Roundnosc grenadicr was almost absent from Div. 1C and more than 60 % of the biomass was found in (he small
depth stratum 1401-1500 min Div. 1D (20‘)! k- ) where the blOI]chSS mcrcascd compared o 1988

The abundance in Div, 1C-1D . 401-1500_ m was estinaicd sl 36113, ()*IU (S.E. 7136 8%y ) which was o uurkud
but statistically tnsignificant, decrease compared (o about 155000* 10 in 1988, The-highest abundance was found in
Div. 1D depth stratum 1001-1200 m. (Fig 2, Table 3).

The lengths ranged from 2 to 19 cm (AFL) but the leng(h distribution was dominated small fish with a mode around
4.5 ¢ (AFL)'in all depth strata. A mode around 8-9 cm (AFL) was also seen in all depth strala except stratuin 801-
1000 m, Further, a broad mode at 12-15 cm (AFL) was seen in the decpest depth stratum (Fig. 3).

1990 .
1n 1990 two survevs were conducted The first survey took place bemeeu June 9 and June 22 and covered Div. 1B to
1D at depths between 449 and 1482 m. In total 75 successful hauls were made. The second survey took place between
August 27 and Seplember 12 and covered Div. 1AS (o 1D at depths betweén 422 and 1467 m. In total 87 succcssful
hauis were made. In both surveys roundnose grenadicr was found m Dlv 1C and 1D only

In the ﬂrst survey (he biomass of roundnose grenadler in Div. iC-1D, 401-1500 m; was estimated at 9184.5 tons *
(5.E.5762.9) which was closc to the 8149.7 tons estimated in the same area in 1989 where the survey took plaéc -
approsimately a month earlier. The bulk of the biomass was found ineDiv. 1D depth stratum 1401-1500 m as in 1989
The biomass in Div, 1C was very low but had increased slightly compared 1o 1989 (Table 2).

In the second survey the biomass in Div, 1C:1D, 401-1500 m, was cstimaied to 19162.0 tons (S.E. 6488.0), \vllicliwas
more than i doubling compared to the survey about (wo months carlicr, but only About the half of the estimate in the
“comparable survey in 1988 (44233, 1 tons}. The highest biomass was found in Div. 1D depth stratum 1001-1200 m
indicating that the fishi have moved (owards shallow waler in (he period since the ﬁrsl survey where the hlghesl
biownass was found in depth stratum 1401-1500 m. : .
In the first survey the abundance in Div. 1C- D. 401-1500.m, was cslimated at 24810.5%10° (S.E. 14227.2%10%)
which is a little lower than in the samne arca in 1989 (36115.0*107 ), despite the increase in biomass. The distribution
of the abundance resembled the distribution of the blonmss ie. 1he main abundauce ‘was fouud in depth stratum 1401-
1500 m (Table 3. Fig. 2). -
In the sccond survey the abu'ndance in Div. 1C-1D, 401-1300 m, was estimated at 76890.8*10% (S.E. 29707.2*10%)
which is about three times the estimatc in the first survey (24810.5*10% although the biomass-only was doubled,
indicating an influx of small fish, which was aiso reflected in the length distribation (Fig. 3). The estimate in the
. sccond survey was about half the estimate in the comparable survey in 1988 ( I6h47 3. 0*103) The highest abundance
was found in Div. 1D depth stratwn 1001-1200 m.

In the first survey the lengths ranged between 3 and 22 em (AFL) (Fig. 3). The increase in size by depth scen in most
other surveys could not be qbserved in this survey, except that fish in the deepest depth stratum generally scemed to be
the Jargest and the length distribution was dominated by a broad imode around 15 cin (AFL). The distributions in the
three shallow sirata were dominated by a nomber of modes without any clear trends,

In the second survey the lengths r‘m&cd from 2t02lcm (AFL) and the length distributions in the four depth strata
were dominated by modes at 5, 8, 9 and 12 cm indicating a clear increasc in size bv depth as also seent in the
comparablc survey in 1988 (Fig. 3).

1991

in 1991 two surveys were conducted. The first survey took place between August 4 and August 30 and covered Div,
IAS to 1D at depths between 38 and 1490 m. In total 139 successlul hawls were made. The sccond survey took place
belween November 12 and November 27 and covered Div, 1AS.and 1B at depths between 38 and 774 m. In [olal 51
successful bauls werc made. No roundnose grenadier were observed during this survey.

All the biomass in.the first survey was found in Div. 1C-1D, 401-1500 m cxcept a single specimen caught in depth
stratom 601-8G0 m in Div. 1B. The biomass was estimated at 41890.8 tons (S.E. 16122.4 ), which was a doubling
compared to the second survey the vear before. but at.the same level as the comparable survey in 1988. The increase in
biomass compared (0 the survey in 1990 was mainly scen in Div, 1C deptly stratum 801-1000 m, where also the largest



biomass was found. A significant proporiion of the biomass was also found in Div. 1D depth stmlum 1001-1200 m
(Fig 1 and 2. Tablc 2).

‘Fhe abundance in Div. 1C-1D. 401-1500 m. was estimated at 240722 4*10° (S.E. 109470.2*%10™), which was a
marked, although not statistically significant. increase comparcd 10 the year before (76890.8* 107) (Fig 2. Table 3).
The largest increase in abundance was scen in Div. 1C depth strata 601-800 and 801 -1000 m. where the largest -
abundance was found, and in (he two shailow strata in Div. 1D, indicaling an influx of small fish, which was also
ruﬂcclcd in the length distributions (Fig. 3). : o ARV

The lengihs ranged between | and 22 e (AFL) and the Jengih distribution in tlle four depth strata were dominated by
modes around 3, 8, 9 and 12 cm as scen in the sccond survey in 1990,

1992

In 1992 two surveys were conducted. The [irst survey took place between August 11 and Augusl 28 and covered Div.
1AS to 1D at depths between 417 and 1475 m. In (otal 90 successful hauls were made. The second survey was
conducted between November 25 and December 7 and covered Div. 1C-1D at depths between 510 and 1400 m. In
total 49 successful hauls were made. Due 1o severe damage of the trawl in the second survey, the trawl was replaced at
haul 15. Although the two trawls were almost identical (here was found a statistically significant difference in the -
catchability of Greenland halibut in the two trawls (Satani ef af. MS 1993). The difference in the catchability of
‘roundnose grenadier was a factor 3.1 but the difference was not statistically significant due to large variation in data.
* All catches after haul 15 were, however, mulltiplied by 2.4

Roundnosc grenadicr was found in Div. 1C and 1D. only; in (he two surveys. In (he first survey the biomass was
cstimnated at 4313275 lons (S.E. 15192.5) which was at the same level as the survey in 1991 (41890 8 tons) and the
distribution of {he biomass in (he two surveys was very much alike, i.e. with the highest biomass in Div. 1C deplh
stratum 8011000 m closely followed by Div. 1D depth stratum 1001-1200 m. (Fig. 1 and 2. Tablc 2). '

In he second survey the biomass dropped significantly (93% fevel) to only 1101.5 tons (S:E. 341.7) comparcd (o the
survey three month carlier (43132.5 ons) (Fig. 1, Table 2). The highest biomass was {found in depth stratum 1201-
1400 m. Depth stratum 1401- 1500 m was not covered in this survey. The biomass in this stratum was, however,
-estimated at 135 tons only in the first survey, On the other hand relative high biomasses have been recorded in the
stratum in the spring in 1989 and 1990, when the overall biomasses were low.

In the first survey the abundance in Div. 1C-1D, 401-1500 m, was estimated at 311969.2%10° (S.E. 12525.0%10%)
which was a minor increase compared to about 240000%10* in 1991, The highest abundance, 150859*10°, was found
in Div. 1C, depth stratum 801-1000 m. (Fig 2. Table 3).

In the second survey the abundance in Div. 1C-1D, 401-1400 m, was estimated at 22256.7%10° (S.E. 5557. 0*103)
which is a statistically significant drop comparcd to the first survey (311969.2*10° S E. 125525.0%10°) The highest
abundance was found in the two deepest strala surveyed in Div. 1D (1001-1400 m) (Table 3).

1 the first survey the Iengths ranged between | and 19 ¢m {AFL) and the length distributions in the four deptli strata
were dominated by modces around 6, 9, 11 cm similar to what was seen in previous surv eys conducled at the same time
of the year (flg, 3).

In the second survey the lengths ranged between 1 and 15 cm (AFL). Clear modes were also seen in the four depth
strata but they were now loctllcd around 4 and 6 cm (AFL) in the two shallow and the two decp strata, respectively

(Fig. 3).

1993
The survey was conducted between August 20 and Sepiember 8 and covered Div. 1B to LI} at depths between 435 and
1418 m. In 1otal 87 successlul hauls were made.

Roundnose grenadicr was foond in Div. C-1D. only, and the biomass was estimated at 8029.3 tons (S.E. 1676.4),
which is a marked. but statisiically insignificant. decrease compared to 1992 (43132.5 tons S.E. 15192.5) (Fig. 1 and
2, Table 2). The reduction in biomass was scen i almost all depth strata but it was most pronounced in Div. 1C depth
stratum 801-1000 m (Slﬂ(lSllC(lU\ significant (95 % level)). The highest biomass was found in Div, 1D depth stratum
1001-1200 m.
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The abundance in Div. 1C-1D, 401-1300 m, was reduced. statistically ingignificantly. 1o 40208.8%10° (S E. .
13820.7%10%) compared to 311969.2*10° (S.E. 125525.0%10%) in 1992. The reduction in abundance was scen in all
depth strata. The highest abundance was found in Div. 1D depth stratum L001-1200 m, where it used (o be I()C‘Ilcd in
Div. 1C depth stratuny 800 1-1000 m at this time of the year (F.nblu . Fig. 2).

The lengths ranged from 2 lo 19 cin (‘AFL~) and the length distribotion in the four depth strata resci'nbled the

- distribulion in the comparable surveys in having modes at 3.5, 6, 9 and around 11 cm, respectively, although the

position of the modes are varying slightly between years. Further, minor modes were séen at 6 cm in depth stratum
401-800 m and a mode at 4 cm in depth slmtum 1201-1300 m {Fig. 3).

1994
The survey was conducted between August 2 and August 19 and covered Div. 1B to 1D at deptits between 439 and
1472 m. In total 80 successful hauls were madc

Roundnose grenadier was fouud in Div. I1C and 1D. only. The decrease in biomass seen since 1992 continued in 1994
and the biomass in Div.iC-1D, 401-1500, m was estimated at 31444 tons (S.E. 909.4), whicli was the lowest
estimated biomass in comparable surveys in the time scrics, and statistically significant (95% level) lower than the
cstimate on 431325 tons in 1992, Compared to 1993, the reduction in biomass was seen in all depth strata. The
highest biomass was found in Div. 1D dcplh stratum 1201 1400 m, wherc it was found in depth stratum 1001-1200 in
1993 (Fig. 1 and 2, Table 2).

The abundance was estimated 1o an all time low, 16682.0%10° (. E.5985.6* 10%), which was statistically significant
lower (93 % level) than the estimate from 1992 (311969.2*10° S E. 125525.0%10%), and less than haif of the estimate
in 1993 (40208.8*10°) (S.E. 13820.7*10%). The reduction in abundance compared to 1993 was scen in almost all
strata but was most pronounced in Div. 1D depth strata F001-1200 m and 1200-1400 m. As in 1993, the highest
abundance was secn in Div. 1D depth siratum 1001-1200 m (Table 3, Fig. 2).

The lengths ranged between 1 and 18 cm (AFL). As in (he previous survey at this time of the year the length
distribution in the four depth strata were dominated by modes at 4 cm, around 6 cm, 8 cm and, in the deepest stratum,
a broad mode ranging from 8 1o 12 cm. The pesition <1nd mdlh of the modes are, however, varying between years (Fig.

1993
The survey was conducled belween Aungust 12 and Scptember | and covered Dw lAS to 1D at depths between 422
and 1463 m. In total 91 successful hauls were made. -

Roundnose grenadicr was found in Div. tC and 1D. only. The decrease in biomass scen since 1992 seemed to have
stopped and the estimaied biomass in Div, 1C-1T3 301-1300 ni, increased from 3144 .4 tons (S.E. 909.4) in 1994 to
7187.2 tons (S.E. 2445.7) in 1995 (Fig. 1 and 2. Table 2). The increase in biomass was scen in almost all depth strata.
The highest bioimass was found in Div. [D depth stratum 1001-1200 as in the year before.

The abundance also increascd from 16682.0% 107 (S.E. 5983.6%10%) in 1994 10 31743.2%10° (S.E. 13016.3*10%).in
1995. The increasc in abundance was seen in almost all strata, but was most pronounced in Div. 1C depth stratum
601-800 m, where the highest abundance was observed as in the beginning of the time series (Table 3, Fig. 2).

The lengths ranged (rom 2 to 21 cm (AFL) and the length distribution in the two shallow strata were dommatcd by
clear modes at 4.5 and 7 cm, respectively. In depth stratum 1001-1200 m were seen three modes at 4, 9 and 11 cm,
respectively, and in depth stratum 1201-1500 m two modes at 4 and around 12 cm were seen. (Fig. 3).

Sex ratio. , <

Although varying between years the trends in the sex ratio was the same thoughtout the period in surveys conducted in
the summer time (July-October). (There were o few observations in the sprifig and antwmn surveys to draw any
conclusions about the sex ratio). The percentage of males-was gradually decreasing by depth from 70.3 % at dcplh
stratum 801-1000 m to about 30 % at depths > 1400 m (Table 4). (The figure on 52,1 % males at depth stratum 601 -
860 m is bascd on 7 fish only). Overall 539.2 % of the sexed specimens were malés in (he summer surveys. If all



surveys are included 56. 1'% of the specimens were males. Akinson and Power (MS 1987b) also found a d-ominancc‘of
males (64%) in Subarea 1. but without any trends in thic distzibution by depih.

Pclagic surveys.

In total 39 pelagic hauls were made in the two pelagic surveys (Table 1). In the first survey roundnose grenadicr was
canght in 4 of the 24 hauls. In the stratum closcst 1o the botlom 2 (0.2 kg) and 6 (0.2 kg) specimens were taken at
noon and sunsel. respectively. In the stratum 420 = 550 m from (he surface (approximately in the middle of the water
column) 2676 (389.4 kg) and |"specimen (0.3 kg) were taken at midnight and noon, respeclively. The ]engtlis ranged
from 2 to 16 cm witl a mode around 9 cm (n=352). The calches of roundnose grenadier at two bottom trawl slations
in the pelagic survey area in the preceeding bottom trawl survey were rather poor. 4,7 and 53.2 kg per swapl kn?, and
the length dlsmbullon was bimodal with modcs around 3 dl‘ld 14 cm (n=44) (Fig. 5. ‘

In the sccond survey roundnose grenadicr was caught in 18 of the 35 hauls The largest catch was 363 specimens (63.9
kg). Roundnose grenadier was taken in all four depth strata, but it was most comumon in the deptll stratum closest {0
the bottomn, where it was taken at all time of the day {Tables 5 and 6). Tt was also taken at all time of the day in depth
stratum 350-800 m with the largest catch at midnight. The catches in two upper depth strata were all low and without
any clear trend in the catch distribution by the time of the day. As the length distributions in all strala at all time of the
day were very. much alike the length frequency data have been pooled. The length ranged from 2 to I7 cm with a mode
around 9 cm (n=1711). which resembled the length distribution at the three bottom trawl stations at the same position
as the pelagic stations (n 934) (Fig. 5). The catches on the botitom at the three stations varied between 788. 1 and
2259.6 kg per swept km®. The tcmpcramrc r.mges were 2.5-5.2, 3.9-4. 5 3.7-4.5 and 3.2-3.9 °C in the four deplh
strala, rcspccm el;.

- Discussion

Bottom tm\\l SUVEYS

Roundnose grenadier was distributed from the southern pirt of Div. 1B and southward. apart from a single ocurrence |
in Div. 1A 70°44'N. 1t was usually found at depths > 400 m and most common at 1000-1200 'm, but the depths with
greatest abundance varied between vears and by year. Roundnose grenadier was not found in Div. 1E and only
sporadic in Div, IF, but (his 1s probably because the coverage of thie relevant depths has been very poor.

The highest estimated biomass was observed in 1987 (84000 tons in Div, 1C-1D). The estimate was however based on
23 hauls only, and the biomass'at depths > 1000 m (7% of (he totaly was estimated front on an ANOVA, in which
1987 was the first year in the time scrics. On the other hand was the biomass in the area (including the southern part
of Div. 1B) cstimated to about 100000 1ons, by a Canadian survey in 1986 (Atkinson and Power MS 1987a). The
biomass was almos! halved to 44000, {ons between 1987 and 1988 and the biomass remained at this level, with some
Nuctuations. until 1992. Since then the biomass has decreased (o about 8000 tons in 1993, The reason for this decrease
is not known. The bottom temperatures in the arca have been stable throughout the period (Jorgensen MS 1997b). The
traw! fishery for Greentand hafibut in tlic arca has been increasing during the period. The reported catclies of
roungnose grenadicr have been very low (< 300 tons Anon. 1997 It can, however, not be excluded that the fishery for
Greenland halibit has had a negative influence on the roundnose grenadier stock, Most of the roundnose grenadier in
the arca are small and will probably escape through the 140 mm net used in the Greenland halibut fishery, but
roundnose grenadicer is rather fragile and might be Icthally injured in that process, The arca off West Greenland seems
to be a feeding arca for roundnose grenadier, which to a large extend {ceds on pelagic Crustacea (Jorgensen, 1996).
Decrease in the primary and secondary production could, on the other hand. have changed the availability of food and
bence caused the observed decrease in the abundance of roundnose grenadier. .

The estimaies of biomass and abundance was encimbered with great uncertainty duc (o Targe variations in the catches
within the single stratwm. This made it hard to imake any [irm conclusions about variations in biomass and abundance.
From the biomass estimales from diffcrent times of the year. however, a certain movement patiern could be indicated.
The biomass was low and found mainly at deep water, primarily in Div. 1D, in the spring (the survey in 1989 and the
first survey in 1990). Roundnose grenadier then gradually moved to shallow water and towards Div. 1C, where it was
found during the suminer. In the autumn roundnose grenadier moved towards deeper water and left the survey area
{the surveys in 1992). These movemenids were probably related to [eeding,




I most of the surveys conducted during the summer a clear increase in length by depth is obscrved. but gencrally the:
{ish arc small with modes at 12-14 ¢ (AFL) in the decpest stratum, This increase by depti was also observed by
Atkinson and Power (MS 19872).

The age distribution in 1988 was dominated by age 7 which corresponds to an AFL length of 9 cm (Jorgensen., 1996)
and idicates a rather slow growth, The age reading was based on scales but (his method has never been validaled.
Savvatimsky ef al. (1977) found a good agrecement between age readings done by means of scales and otoliths, while
Atkiuson et of. (1982) found great discrepancics in the results of the two methods. The best study was made by
Bergstad (1990), who found marked discrepancies in the results based on the two methods, when he compared age
rcadings basced on scales and otoliths from the same {ish. The oldest age read from scales was 20 years, while the
oldcsl age read {rom otoliths was 50 years. In an analysis of the age structure of roundnose grenadiers in Skagerrak by
wicans of otoliths he found 72 years old fish, and ages on 40-50 ycars were not unusual. Bergstad recommended -
otoliths lor age readings because he found it difficult to read scales from small fish and hie ofien overestimated the ape
of sl fish comparcd to what seemed 1o be reasonable in relation 1o the length of the fish. Fish older than 10-13
vears were aiso difficult 1o read on scales. and (here was a tendency (o underestimale the age of older fish based on
scales compared Lo the age oblained from otoliths, probably because the growth of the scales ceases when the somatic
growth rate is reduced by age.

Pclagic surveys

The biomass estimalte’in the first bottom (ravl survey in 1990 was low (9000 tons) and the catches in the following
pelagic survey were also low except in a single haul. Duc (o the low catches it was not possible 10 deduce any pattern
in the distribution in relation to depth and time of the day, The length distribution on the bottom differed from the
distribution in the water colummn, the pelagic fish gencrally being larger compared to fish taken on the bottom. The
number of fish taken on the boltom were, however, scarce. In the second bottom trawl survey the biomass had -
increased to 19000 tons (Table 2) and the pelagic net uscd in the first survey was replaced by a larger in the second
survey (Table 1). The higher biomass (abundance) and (he farger net in combination was probably the reason for the
better catches in the second pelagic survey. Roundnose grenadicr was caught atl over the water column, but the best
catches were made in the ncar bottom stratum and in the stratum above (Tables 5 and 6). There was a tendency
towards better catches during the night, bul the number of hauls and the variation in data did not allow any {irm
conclusions. The length distributions on the bottom and pelagic very much alike implying that the entire population
makes migrations into the waler column probably for feeding (Jorgensen, 19496) :
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Survey | 22.6-27.6 1990 G3°09'N - 63°49'N ' 507150 b.s’
: 220-350bs
and - 916-1563 24 30x40  420-550 b.s
' 380-150 ab.
53°02'W - 53°51W 20ab '
Survey 2 14.9-19.9 1990 64°04'N 54°37'W 1073 12 50™-300 b.s
: , 301-350 0.5
63°3FN 5429w i - R 0580 551-800 bes.
801-20 a.b.
64°19'N 55°38'W 1079 11 :

) position of head rope. All other strata limits arc position of ground rope. b.s. below surface a.b. above sca botiom.
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Table 4. Sex d:slnbuuon {percent males) in surveys conducted in lhc pcnod Juh —~Oclobcr combined. 11—6255

Dcpll: (in)  Pereenl
nmlcs
601-800 52.1
{01-1000 70.3
1O0T-1200 . 03.4
1201-1400 527
1401-1500 51.0
Over all- 59.2

Table 5. Mcan catches (kg/hour), Standard Devmnon (STD) and number of hauls (n) distributed by depth -

stratum-and time of day.

Time : Midnight © 7. Sunrise Noon : Sunset
Deptit {m) kg/hir  STD n ke/hr STD n_ kg/hr  STD n  keg/hr. STD n
~50-300. 03 03 3 0 0 2 o1 o1 3 06 1
“301-350 - 0 =0 Joo~29 1 0 0 - 3.0 02 03 2
531-800 208° 294 2 08 1.1 2 0.6 1.1 3 0.2 1.
2 29.4 | 362 .16l 3 3

801-bottom 383  36.3

17.2 10.7

[.1blc 6. Mcan wlch&.a (nimbes/hour), Sl‘llld‘lrd Deviation (ST D) and numbcr of h.auls (n) dlslrlbulcd by debth

tratom and time of day.-

 Time Midnight -~ Sunrise . Noon _. Sunsct )
Depth () no/hir . STD n- no/hr STD n no/hrr STD n no/bir  STD n
50-300 . 30 26 3 0. 0 .2 03 06 3 1.0 I

- 301-550 0 0 3. 13 : ! 0 .0 301 L4 2
351-800 119 154 2 3 4,2 2 47 - 8.1 3 i i
801- bollom 2103 220 2 101 I 181 754 3 128 851 . 3
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