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DEMERSAL BEAKED REDFISH — DJUPKARFI
Sebastes mentella

GENERAL INFORMATION

Demersal beaked redfish or the Icelandic slope Sebastes mentella is a redfish species which is quite
similar in appearance to a golden redfish (Sebastes norvegicus). However, there are some characteristic
features that distinguish those two species apart, and the depth is one of them, with demersal beaked
S. mentella inhabiting much deeper waters (>400 m). Around Iceland the species is mainly found in the
warmer waters in the western, southern and south-eastern parts of continental slope. Demersal beaked
redfish is very slow growing, with late maturation, however the overall understanding of the biology,
behaviour and dynamics of the reproduction is very insufficient. For further species information see ICES
Stock Annex for demersal beaked redfish.

The S. mentella on the continental shelf and slope of Iceland is treated as separate biological stock and
management unit. Only the fishable stock of Icelandic slope S. mentellais found in Icelandic waters, i.e.
mainly fish larger than 30 cm. The East Greenland shelf is most likely a common nursery area for the
three biological stocks, including the Icelandic slope one.

SCIENTIFIC DATA

The fishable stock of Icelandic slope S. mentellais almost entirely found in Icelandic waters. The Icelandic
autumn survey on the continental shelf and slope in Division 5.a, covering depths down to 1 500 m,
does, therefore, not cover the whole distribution of the stock but only the fishable one (Figure 1). Data
for Icelandic slope S. mentella from the Autumn Survey is available from 2000-2017. No survey was
conducted in 2011. A description of the autumn survey is given in Stock Annex for the species.

The total biomass index and the abundance indices from the autumn survey were highest in 2001. After
a decrease in 2003 the index increased again in 2006 but gradually decreased until 2013 and to similar
level as in 2003 when it was lowest in the time series (Table 1 and Figure 2 g and b). The biomass index
increased again and was in 2014 and 2015 similar as in 2004, but decreased again in 2016 to a level
similar to that observed in 2007-2013. In 2017, the total biomass index increased and was similar as in
2006. The total abundance index also increased and was at comparable level as in 2004 (Table 1 and
Figure 2 aand b). The biomass index of fish 45 cm and larger was at lowest level in 2007 but increased
again in 2009 were it was at similar level until 2013 (Figure 2 ¢). In 2016 the index decreased to a similar
level as in 2014, however in 2017 the index increased substantially and was at the highest in the time
series.
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Figure 1. Demersal beaked redfish. Spatial distribution of Icelandic slope Sebastes mentella in Icelandic autumn survey
in 2000-2017. No survey was conducted in 2011.

Mynd 1. Djipkarfi. Utbreidsla i stofnmaelingu botnfiska ad hausti drin 2000-2017. Engin stofnmaeling var rid 2011.

Table 1. Demersal beaked redfish. Total biomass index of Icelandic slope S. mentella in the Icelandic Autumn Groundfish
survey 2000-2017. No survey was conducted in 2011.

Tafla 1. Djiupkarfi. Stofnvisitala dr stofnmaelingu botnfiska ad hausti fra 2000 dsamt stadalfraviki. Engin stofnmaeling var
arié 2011.

Year Iceland cv
2000 134 407 0.145
2001 161733 0.182
2002 95 059 0.140
2003 63179 0.127
2004 96 465 0.171
2005 109 196 0.250
2006 123 059 0.166
2007 82 062 0.183
2008 80 011 0.141
2009 93 653 0.174
2010 77 852 0.154
2011

2012 74 604 0.145
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2013 70 055 0.156
2014 103 051 0.191
2015 107 423 0.174
2016 80 855 0.123
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Figure 2. Demersal beaked redfish. Survey indices of the Icelandic slope S. mentella in the autumn survey in ICES Divi-
sion 5.a 2000-2017. No survey was conducted in 2011. The figure shows the total biomass index, total abundance index
in millions of fish, biomass index of fish 45 cm and larger and abundance index of fish 30 cm and smaller.

Mynd 2. Djipkarfi. Stofnvisitala djipkarfa (efri til vinstri), fjéldi i millionum (efri til haegri), visitala staerri einstaklinga
(>45 cm, nedri til vinstri) og nylidunarvisitélu (< =30 cm, nedri til haegri) ar stofnmaelingu botnfiska ad hausti fra 2000,

asamt stadalfraviki.

Spatial distribution of biomass indices of Icelandic slope S. mentella from Icelandic Autumn survey indi-

cates increase in relative abundance in south-western part of the shelf and decrease in western part in
recent years (Figure 3). In 2017 survey, the highest catch was in the south-western part which is simul-
taneously the highest catch in this area since the beginning of the survey.
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Figure 3. Demersal beaked redfish. Spatial distribution of biomass index from the Icelandic autumn survey in 2000-2017.
No survey was conducted in 2011.

Mynd 3. Djipkarfi. Dreifing lifmassavisitélu i stofnmaelingu botnfiska ad hausti arin 2000-2017. Engin stofnmaeling var
arié 2011.
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The abundance index of fish 30 cm and smaller has in 2007-2017 been at lowest level (Figure 24). The
length of the Icelandic slope S. mentellain the autumn survey is between 25 and more than 50 cm. Since
2000, the mode has shifted to the right, that is, from 36-39 cm in 2000 to about 42-43 cm in 2012-2017
(Figure 4). Very little Icelandic slope S. mentel/a smaller than 35 cm was observed in the surveys in recent
years.
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Figure 4. Demersal beaked redfish. Length disaggregated abundance indices of Icelandic slope S. mentellain the Au-
tumn Groundfish Survey in October 2001-2017 in ICES Division 5.a. No survey was conducted in 2011. The blue line is
the mean of 2001-2017.

Mynd 4. Djipkarfi. Lengdarskiptar visitélur dr stofnmaelingu botnfiska ad hausti fra 2001 asamt medaltali allra dra (bld
lina).
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Otoliths have been sampled since 2000 and otoliths from the 2000, 2009 and 2010 surveys have been
age read. Figure 5 shows that the 1985 and the 1990 year-classes are the most abundant ones in this
samples.
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Figure 5. Demersal beaked redfish. Age distribution of Icelandic slope S. mentella from the Autumn Survey in 2000 (n =
1 405), 2009 (n = 1 206), and 2010 (n = 1 101). The age class 50 are the combined age-classes of 50 years and older.

Mynd 5. Djipkarfi. Aldursgreindir einstaklingar ur stofnmaelingu botnfiska ad hausti arin 2000 (n = 1 405), 2009 (n = 1
206) og 2010 (n = 1 101). 50 dra argangur er samansettur dur argéngum 50 dra og eldri.
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INFORMATION FROM THE FISHING INDUSTRY

LANDINGS

Total annual landings of Icelandic slope S. mentel/a from ICES Division 5.a 1978-2017 are presented in

Table 2 and from 1950-2017 in Figure 6. Annual landings gradually decreased from a record high of 57
000 tin 1994 to 17 000 t in 2001. Landings in 2001-2010 fluctuated between 17 000 and 20 500 t except
in 2003 and 2008 when annual landings were 28 500 and 24 000 t respectively. The landings in 2013-

2017 were between 8 300-9 500 t and the decrease is related to lower TAC for the species.
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Figure 6. Demersal beaked redfish. Nominal landings (in tonnes) of Icelandic slope S. mentella from Icelandic waters
(ICES Division 5.a and Subarea 14) 1950-2017.

Mynd 6. Djipkarfi. Landadur afli (i tonnum) & Islandsmidum 1950-2017.

Table 2. Demersal beaked redfish. Nominal landings (in tonnes) of Icelandic slope S. mentella1978-2017 ICES Division 5.a.

Tafla 2. Djipkarfi. Landadur afli (i tonnum) & Islandsmidum 1978-2017.

Year Iceland Others Total
1978 3693 209 3902
1979 7 448 246 7 694
1980 9 849 348 10 197
1981 19 242 447 19 689
1982 18 279 213 18 492
1983 36 585 530 37115
1984 24271 222 24 493
1985 24 580 188 24768
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1986 18 750 148 18 898
1987 19132 161 19293
1988 14177 113 14 290
1989 40 013 256 40 269
1990 28 214 215 28 429
1991 47 378 273 47 651
1992 43414 0 43414
1993 51221 0 51221
1994 56 674 46 56 720
1995 48479 229 48 708
1996 34 508 233 34741
1997 37 876 0 37 876
1998 32 841 284 33125
1999 27 475 1115 28 590
2000 30185 1208 31393
2001 15415 1815 17230
2002 17 870 1175 19 045
2003 26 295 2183 28 478
2004 16 226 1338 17 564
2005 19109 1454 20 563
2006 16 339 869 17208
2007 17 091 282 17 373
2008 24123 0 24123
2009 19 430 0 19 430
2010 17 642 0 17 642
2011 11 738 0 11738
2012 11 965 0 11 965
2013 8761 0 8761
2014 9 500 0 9500
2015 9311 0 9311
2016 9536 0 9536
2017V 8371 0 8371
1) Provisional
Marine and Freshwater Research Institute, 13 June 2018 8
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FISHERIES AND FLEETS

Most of the fishery for Icelandic slope S. mentella in 5.a is a directed bottom trawl fishery taken by
bottom trawlers along the shelf and slope west, southwest, and southeast of Iceland at depths between
500 and 800 m (Figure 7). The proportion of Icelandic slope S. mentella catches taken by pelagic trawls
1991-2000 varied between 10 and 44% of the total landings (Table 3). In 2001-2017, no pelagic fishery
occurred, or it was negligible except in 2003 and 2007 (see ICES Stock Annex). In general, the pelagic
fishery was mainly in the same areas as the bottom trawl fishery (Figure 8).

A notable change in the catch pattern is that catches taken in the southeast fishing area has been grad-
ually decreasing since 2000 and in recent years very little Icelandic slope S. mentella was taken on these
fishing grounds (Figure 7). This area has historically been an important fishing area for Icelandic slope S.
mentella.

2003 P 2011 R 2015

Rep. catch3.
1g938 t

1994 _ P 2006 P : 2012 2016

2009 P 2013 R 2017

Rep. catcl
8’131 t

LY ol 9“:‘ 1
Yl e L
P =

W . i
E

e : P
& o gi-02 mmm
& ; eg catch Ja:%8
8wk, 18405 ¢ 19°20 B9
(f 3‘1 &2 20-40
L N e ? $0:80

Figure 7. Demersal beaked redfish. Geographical location of the Icelandic slope S. mentella catches in Icelandic waters
(ICES Division 5.a and Subarea 14) 1991-2017 as reported in logbooks of the Icelandic fleet using bottom trawl. The
black line indicates part of the management unit for the deep-pelagic redfish stock. The dotted line represents the 500
and 1000 m isobaths.

Mynd 7. Djipkarfi. Utbreidsla botnvérpuveida & Islandsmidum 1991-2017 samkvamt afladagbokum. Svartar linur syna
stjornunareiningu nedri stofns dthafskarfa, en punktalinur eru 500 og 1000 m dyptarlinur.
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Figure 8. Demersal beaked redfish. Geographical location of the Icelandic slope S. mentella catches in Icelandic
waters (ICES Division 5.a and Subarea 14) 1991-2003 and 2007 as reported in logbooks of the Icelandic fleet

using pelagic trawl. The blue line indicates part of the proposed management unit for the deep-pelagic redfish
stock. The dotted line represents the 500 m isobaths.

Mynd 8. Djipkarfi. Utbreidsla islenskra flotvérpuveida 1991-2003 og 2007 samkvaemt afladagbokum. Bl lina
synir tillégu ad stjiornunareiningu fyrir nedri stofn uthafskarfa. Synd einnig 500 m dyptarlina (punktalina).
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Table 3. Demersal beaked redfish. Proportion of the landings of Icelandic slope S. mentella taken in ICES Division 5.a by
pelagic and bottom trawls 1991-2017.

Tafla 3. Djipkarfi. Skipting landads afla vid Island eftir veidarfzerum (flotvérpu og botnvérpu).

Year Pelagic trawl Bottom trawl
1991 22% 78%
1992 27% 73%
1993 32% 68%
1994 44% 56%
1995 36% 64%
1996 31% 69%
1997 11% 89%
1998 37% 63%
1999 10% 90%
2000 24% 76%
2001 3% 97%
2002 3% 97%
2003 28% 72%
2004 0% 100%
2005 0% 100%
2006 0% 100%
2007 17% 83%
2008 0% 100%
2009 0% 100%
2010 0% 100%
2011 0% 100%
2012 0% 100%
2013 0% 100%
2014 0% 100%
2015 0% 100%
2016 0% 100%
2017 0% 100%
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SAMPLING FROM THE COMMERCIAL FISHERY

The table below shows the 2017 biological sampling from the catch and landings of Icelandic slope S.
mentellain ICES Division Va. This is considered to be adequate sampling from the fishery. Otoliths from
the commercial catch have been collected, but no systematic age reading is done. Figure 9 shows the
positions of the samples taken from the catch in 2017.

Year Nation Gear Landings (t) No. samples No. length measured

5.a Iceland Bottom trawl 8 371 57 10 451

66.5

: Catch
65.5 - (tonnes)
= o 1
% 1 - 10
e ‘ 20
Beas ;
3 5 30
© e A \ g 40
— 635 & iy —_—
50
62.5
*
61.5 -28 -26 -24 -22 -20 -18 -16 -14 -12

Longitude (W)

Figure 9. Demersal beaked redfish. Demersal trawl fishing grounds in 2017 as reported in logbooks (red) and positions
of samples taken from landings (asterisks). The 200, 500 and 1000 m isobaths are shown.

Mynd 9. Djipkarfi. Veidisvaedi vid Island 4rid 2017 samkvaemt afladaghbokum (rautt) og stadsetningar syna tr I6ndudum
afla (stjérnur). Syndar eru 200, 500 og 1000 m dyptarlinur.
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LENGTH DISTRIBUTION FROM THE COMMERCIAL CATCH

Length distributions of Icelandic slope S. mentellain 5.a from the bottom trawl fishery show an increase
in the number of small fish in the catch in 1994 compared to previous years (Figure 10). The peak of
about 32 cm in 1994 can be followed by approximately 1 ¢cm annual growth in 1996-2002. The fish
caught in 2004-2017 peaked around 39-42 cm. The length distribution of Icelandic slope S. mentella
from the pelagic fishery, where available, showed that in most years the fish was on average bigger than
taken in the bottom trawl fishery (Figure 10).
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Figure 10. Demersal beaked redfish. Length distributions of Icelandic slope S. mentella from the Icelandic landings taken
with bottom trawl (blue line) and pelagic trawl (red line) in Icelandic waters (ICES Division 5.a and Subarea 14) 1991-2017.

Mynd 10. Djipkarfi. Lengdardreifing ur afla botnvéorpu (blatt) og flotvérpu (rautt) 1991-2017.
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CATCH PER UNIT EFFORT

Trends in raw CPUE and effort are shown in Figure 11. CPUE gradually decreased from 1978 to a record
low in 1994, however since then CPUE has been steadily increasing. The CPUE estimate in 2017 was at
similar level as in early 1980s and about 40% higher than it was in 1994. From 1991 to 1994, when CPUE
decreased, the fishing effort increased drastically. Since then, effort decreased and is now at similar level

as in the early 1980s.
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Figure 11. Demersal beaked redfish. CPUE and effort of Icelandic slope S. mentella from the Icelandic bottom trawl fish-
ery in Icelandic waters (ICES Division 5.a and Subarea 14) 1978-2017.

Mynd 11. Djipkarfi. Afli & soknareiningu i botnvérpu fré islenskum skipum & Islandsmidum 1978-2017.

DISCARD

Although no direct measurements are available on discards, it is believed that there are no significant
discards of Icelandic slope S. mentellain the Icelandic redfish fishery.

STOCK ASSESSMENT METHODS

No analytical assessment was conducted on this stock.

REFERENCE POINTS

There are no biological reference points for the species. Previous reference points established were
based upon commercial CPUE indices, but are now considered to be unreliable indicators of stock size.

Marine and Freshwater Research Institute, 13 June 2018 14
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STATE OF THE STOCK

The North-Western Working Group concludes that the state of the stock is on a low level. With the
information at hand, current exploitation rates cannot be evaluated for the Icelandic slope S. mentella
in Division 5.a.

The fishable biomass index of Icelandic slope S. mentella from the Icelandic autumn survey shows that
the biomass index for 2004-2013 has decreased to similar level as in 2003 when it was at lowest level,
increased again in 2014 and 2015, but decreased to the 2004-2013 level. The survey was not conducted
in 2011. Standardised CPUE indices show a reduction from highs in the late 1980s, but there is an indi-
cation that the stock has started a slow recovery since the middle of 1990s, when CPUE was close to 50%
of the maximum. The CPUE index gradually increased from 1995-2017 to a similar level as in the early
1980s and has since then been at that level.

In 2000-2008, good recruitment was observed in the German survey on the East Greenland shelf (growth
of about 2cm/yr) which is assumed to contribute to both the Icelandic slope and pelagic stock at un-
known shares. The German survey and the Greenland shrimp and fish shallow water survey both show
no new recruits (>18 cm) and no juveniles are present (<18 cm). This suggests that the fishery in coming
years will be based on the same cohorts.

MANAGEMENT CONSIDERATIONS

S. mentellais a slow growing, late maturing deep-sea species and is therefore considered vulnerable to
overexploitation and advice has to be conservative.

The CPUE has slightly increased annually since a record low in 1994, especially in recent 3-4 years and is
now 40% higher than in 1994. It is, however, not known to what extent CPUE series reflect change in
stock status of Icelandic slope S. mentella. The nature of the redfish fishery is targeting schools of fish
using advancing technology. The effect of technological advances is to increase CPUE, but is unlikely to
reflect biomass increase.

The advice for 2008-2012 was that a management plan to be developed and implemented which takes
into account the uncertainties in science and the properties of the fisheries. ICES suggested that catches
of 5. mentella are set no higher than 10 000 t as a starting point for the adaptive part of the management
plan. Since, 2014 the advice has been based on the DLS approach (Category 3.2).

The Icelandic slope S. mentella fishery southeast of Iceland has gradually ceased since 2000 and very
little fishing is conducted in this area. This fishing area was prior to 2000 very important fishing area for
Icelandic slope S. mentella (Figure 7).

The landings increased in Division 5.a between 2002 and 2003 by about 10 000 t when the fishery of
pelagic S. mentella merged with the Icelandic slope fishery at the redfish line. Those two fisheries merged
again in 2007.

There are no explicit management for Icelandic slope S. mentel/abut the species is within the TAC system
described in Chapter 7.5.
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BASIS FOR ADVICE

Icelandic slope S. mentellais considered a data limited stock (DLS) and should follow the ICES framework
for such (Category 3.2). Below is the description of the formulation of the advice for the 2019 fishing
year.

Based on the North Western Working Group recommendation, the stock is treated as a stock with survey
data, but no proxies for MSY Buigger OF F values, are known. This means that the catch advice for 2019 is
based on the survey adjusted status quo catch equation:

f ¢ ( Sy i/ )
+1 — -1 —x—
g g Z%;;_ZI I;/(z = x)

where 7 is the survey index, x is the number of years in the survey average, z=5 and Cy.1 is the advice

last year. The biomass is estimated to have increased by 10.4% between average of 2013-2015 and 2016
and 2017 (average of the two years). This implies an increase of catches of 10.4% in relation to the last
year advise (11 786 t), corresponding to catch of no more than 13 012 t. A precautionary buffer of 20%
consistent with the ICES approach is not applied this year, as it was applied last year.

REGULATION AND THEIR EFFECTS

The species is managed under the Icelandic ITQ system, without direct management. Icelandic authori-
ties gave until the 2010/2011 fishing year a joint quota for golden redfish (5. norvegicus) and Icelandic
slope S. mentella. The separation of quotas was implemented in the fishing year that started September
1, 2010.

Figure 12 shows the net transfers of Icelandic slope S. mentellain the Icelandic ITQ-system. Quota trans-
fers from other species to demersal beaked redfish have been minimal within 5%, however net transfers
from demersal beaked redfish to other species have been rather high, especially in last year’s fishing
year (Figure 12, upper). Those net transfers were most likely due to fleet not finishing the given quota
and possibly moving the quota to golden redfish. Net transfers of unused Icelandic slope S. mentella
quota from one fishing year to the next have usually have been within 10%, with exception of 2016/2017
fishing year (Figure 12, lower).
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Figure 12. Demersal beaked redfish. Net transfers of quota to and from Icelandic slope S. mentellain the Icelandic ITQ
system by quota year. Between species (upper): Positive values indicate a transfer of other species to demersal beaked
redfish, but negative values indicate a transfer of demersal beaked redfish quota to other species. Between years
(lower): Transfer of quota from given quota year to the next quota year.

Mynd 21. Djipkarfi. Netto tilfeersla a kvota eftir fiskveidiarum. Tilfaersla milli tegunda (efri myndir): Jékvaed gildi tékna
tilfeerslu a kvota annarra tegunda yfir a djipkarfa en neikvaed gildi tilfeerslu djipkarfakvota a adrar tegundir. Tilfaersla
milli ara (nedri myndir): Tilfaersla kvota fra vidkomandi fiskveidiari yfir 4 naesta fiskveidiar.

A general description of management and regulation of fish populations in Icelandic waters is given in
Chapter 7.5 and in Stock Annex A.2 with emphasis on Icelandic slope S. mentella where applicable.
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