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Abstract

This paper presents the results on four of the most important deep fish species of the
last Porcupine Spanish survey carried in 2012, and updates the documents presented
in previous years with the information on the eleven years (2001-2011) of the
Porcupine Spanish bottom trawl surveys on the Porcupine Bank. The document
presents total abundances in weight, length frequencies and geographical
distributions for Argentina spp. (mostly A. silus, results on proportions by Argentina
species distribution in last surveys are provided), bluemouth, greater fork-beard and
Spanish ling. All species considered present increases in their abundances, that are
especially remarkable in the case of greater forkbeard and Spanish ling, confirming
the good recruitments detected in 2011 survey. Besides both species have shown new
recruitment peaksin 2012 survey.

1. Introduction

The Spanish bottom trawl survey on the areas sandiog the Porcupine Bank (ICES Divisions
Vllc and VIIK) has been carried out annually sin2@01 to study the distribution, relative
abundance and biological parameters of commertalif the area (ICES, 2007). The main target
species for this survey series are hake, monkiigtite anglerfish and megrim, which abundance
indices are estimated by age (Velastal., 2005; Velascet al., 2007). Nevertheless data are also
collected for all the fish species captured, Nonlaster Nephrops norvegicus) and other benthic
invertebrates according to the IBTSWG (ICES, 20X0ajocols.

In 2008, a working document (Baldo et al. 2008) wessented to the WGDEEP summarizing the
results on the most common deep water fish sp@aaght in Porcupine Survey. Information is
updated yearly since then (Velasco et al. 2011281@ and other working documents presented to
WGDEEP meetings). The aim of the present workingudment is to update those results with the
information from 2012 survey (abundance indicesglle frequency distributions and geographic
and bathymetric distributions). In previous repdtgentine species had been treatedvagentina
spp. an unidentified compound of ba&hsilus andA. sphyraena due to the problems to distinguish
both species, especially given the huge catchdsgehtina spp., that in 2001-2002 made up more
than the 20% of the total fish biomass recordeachig hauls with more than 10 000 individuals.
In recent years the abundance of this species da®abed steadily reaching around a 10% in
weight, and although in 2012 an increase in thendance of the species, reaching 2006 values in
number and weight, the proportions of both speciésst years’ surveys is presented.
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2. Material and methods

The area covered in Porcupine surveys (Figure fhesPorcupine bank from longitude 12° W to
15° W and from latitude 51° N to 54° N. The sureeyers depths between 180 and 800 m, and in
2012 was carried out between th&and the 38 of September on board the R/V “Vizconde de
Eza”, the stern trawler of 53 m and 1800 Kw tha been used along this series.

The sampling design used in this survey is randwatified (Velasco and Serrano, 2003), with two
geographical sectors (North and South) and thre¢hdstrata defined by the 300, 450 and 800 m
isobaths, resulting in 5 strata, given that theeere grounds shallower than 300 m in the Southern
sector (Figure 1). As described in the IBTS marfoalthe Western and Southern areas (ICES,
2010b), sampling was random stratified and allat@i®portionally to strata area using a buffered
random sampling procedure (as proposed by Kingstegl., 2004) to avoid the selection of
adjacent 5x5 nm rectangles. The gear used was dheupine baca 40/52, described in ICES
(2010b), with 250 sweeps, 850 kg doors, 90 mm rehnall along the gear and a and 20 mm liner
covering the cod-end inner part. Vertical openingsw2.50+0.04 m while door spread was
149.0+2.7 m, both within the ranges of the surv@gar horizontal opening is not recorded
regularly due to the unavailability of sensors, \muties around 25.0+1.4 m ICES (2010b).

Two different methods were used to estimate abwelamariability: (i) the parametric standard
error derived from the random stratified samplidrgsslein and Laurec, 1982), and (ii) a non
parametric bootstrap procedure implemented in R@Re Team, 2012) re-sampling randomly with
replacement stations within each stratum and maintathe sampling intensity, and using 80%
bootstrap confidence intervals from the 0.1 and @u@ntiles of the resultant distribution of
bootstrap replicates (Efron and Tibshirani, 1993).

3. Results and discussion

A total of 198 species, 98 fish species, were captin 2012, smaller than the number of species
found last year (103 species) but still larger thla@ mean in the whole time series (94.9 fish
species).

Argentina spp. presents an increase in its abundance in, 288 in abundance and biomass,
returning to levels similar to 2006 (Figure 2).dpite of this small increase the species presents
abundances very low compared with the high aburetaincthe first years of the series, when mean
stratified capture in biomass was more than 10peg30’ haul.

The abundance in number increase is relativelyefatigan in biomass, this is explained regarding
the length distribution (Figure 3) that presenta@de in 21-23 cm, with 217 individuals per haul,
the third highest abundance in the series, and k&é®deen 20-25 cm that represents the fourth
value in the time series after 2001-2003. Figupgekents the comparison of length distributions
betweenA. silus and A. sphyraena from 2009 to 2012, and a remarkable part of thesall
argentines aré\. silus, therefore it indicates strong recruitment of thsecies after years of poor
recruitments and the marked decrease in its abaed@so it has to be considered that in 2011 a
small peak ofA. silus recruits was remarked, this peak has been condirbnethe increase in
abundance in number in 2012 survey that also séemesent again a good recruitment. Figure 5
presents the distribution éfrgentina spp. in Porcupine bank along the time series,eMAijure 6
presents the distribution of both species withmgarison of the proportion of each of them in each
station in 2010-2012. The distribution pattern appeto be quite stable, with. silus being the
dominant species in the deeper hauls (>450 m st of them are below the isobaths that define
the deeper strata) in the southern and westernopdine bank, whiléA. sphyraena is clearly less
abundant in the survey area, but more abundantdrtioe central part of the bank and also
predominates in the hauls on the border of thé klself, where the shoals are smaller. In terms of
biomassA. silus made up more than 90% of the argentines caugh®@®® and 2010, while in the



last two years it has been around 85%. In numbleastranged between 64% in 2011 and 79% in
2009, some of these differences may be due tontipeovement of the identification skills of the
team in charge.

Bluemouth in 2012 survey presents an increasedm&ss and number terms (Figure 7) reaching
abundances similar to 2007, the year that endegdhk in 2005-6. The length distribution (Figure
8) maintains the same patterns of previous yeaity, avdecrease in the number of individuals
smaller tharc15 cm, 0.5 individuals per haul in 2012, while iasv0.9 last year, and 0.7 fish per
haul in 2010. Nevertheless the abundances frone tyegrs are much smaller than those in the first
years of the series (2001-04) when more than 5lsnthViduals per haul were captured. Figure 9
presents bluemouth geographical distribution thet B very similar to lasts years with most of the
captures obtained on the western part of the bardeacterized by grounds rockier than the eastern
part.

Greater forkbeard (Figure 10) presents a remarkiablease in both biomass (20 kg/haul: 136%
increase) and numbers (58 ind/haul: 98% incredsese results represent values closer to those of
2005-6, that followed the pass of 2002 cohort (Feglil). This recovery already was appointed in
2011, with an important increase in number (29ridviduals per haul) that doubled the numbers
found in the three previous years. Length distrdubf greater forkbeard (Figure 11) also presents
a shape similar to 2005-6, with three different e®0d6-18 cm, 26-30 cm, and 37-40 cm. The
number of recruits (individuals smaller than 21 ¢sn}.8 per haul, that is the highest number after
2002, (14.2 ind./haul), and therefore it can beswmered an encouraging result for Greater
forkbeard. Geographical distribution (Figure 129wk that forkbeard has spread almost uniformly
along the bank, except the north-western and soutparts of the central mound. Higher
abundances seem to dwell in the southern and egsddrof the area.

Spanish ling presents an increase even more griken greater forkbeard (Figure 13). In biomass
(18.44 kg/haul) and number (43.64 ind/haul) theaases are more than 3.5 times the biomass, and
almost four times the abundance found in 2011. Fasease was anticipated (Velasco et al. 2012)
by the noteworthy increase already found in 2014t fimcluded a marked “recruitment” of
individuals smaller than 30 cm. This result carodlse observed in Figure 14, that shows the time
series of length distributions, and in 2012 presemtsmaller peak of recruits30 cm) with 2
inds./haul and an outstanding mode between 46 anchf with 16.8 inds/haul. The sizes in this
mode are smaller than those found last year, wiviahh marked between 49 and 55 cm, and more
similar to the one found in 2005 after the recreaitmpeak found in 2004. In any case apparently
two consecutive good recruitments are identified2b¢1 and 2012 surveys, being the later only
slightly smaller than the one recorded in 2004.uFégl5 presents geographical distribution in
weight terms of Spanish ling, Spanish ling has exglpd its dwelling grounds out of the western
slope of the bank, where it keeps being more amtn8at also is present on the north-western part
of the bank, around the central mound and in tikrakepart of the bank, reversing the shrinkage of
the area inhabited found last year.

Finally, no blue ling was captured in 2012 survey.

4. Conclusions

The results of Porcupine bottom trawl survey in 20donfirm the recruitment peaks detected and
advanced last year (Velasco et al, 2012), the asa® in abundances found for greater forkbeard
and blue ling, offer valuable information for thesassment of these species, and remark the
importance of this time series for deep specighénarea. In the case of the other species usually
reported from Porcupine Bank survey, Bluemouth Angentine, both present increases in their
abundances, though less remarkable than Spangshruh greater forkbeard.
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Figure2. Changes inArgentina spp (mainly Argentina silus) biomass and abundance indices during Porcupine
Survey time series (2001-2012). Boxes mark paraenstandard error of the stratified abundance index
Lines mark bootstrap confidence intervais<0.80, bootstrap iterations = 1000)



Argentina spp. Length distribution
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Figure 3. Mean stratified length distributions 8fgentina spp. in Porcupine surveys (2001-2012)
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Figure7. Changes iHelicolenus dactylopterus biomass and abundance indices during Porcupineegtime series.

Boxes mark parametric standard error of the skedtifbundance index. Lines mark bootstrap confidenc
intervals &t = 0.80, bootstrap iterations = 1000)

11



20
15
10

20
15
10

20
15
10

20
15

Ind.- haul

10

20
15
10

20
15
10

Helicolenus dactylopterus

2002

i

2004

i

2006

dl

2008

4

2010

P

2012

4

5

10 15 20 25 30 35 40 45 50 55 60 5

Length (cm)

10 15 20 25 30 35 40 45 50 55 60

Figure8. Mean stratified length distributions biielicolenus dactylopterusin Porcupine surveys

12




Helicolenus dactylopterus

2001 2002 2003 2004

53
1

52

51

52

51

52

51

Figure9. Geographic distribution dfielicolenus dactylopterus catches (kg/30 min haul) in Porcupine surveys

13



30

25

-1

20

15

kg - haul

10

120

100

80

60

Ind. haul "

40

20

Phycis blennoides
Biomass index

90 %

10%

Survey

90 %

10%

Figure10. Changes irPhycis blennoides biomass and abundance indices during Porcupingegtime series (2001-
2012). Boxes mark parametric standard error ofdnatified abundance index. Lines mark bootstrap

confidence intervalsu(= 0.80, bootstrap iterations = 1000)

14



Ind.- haul 7!

Phycis blennoides

2001 2002
0
2005 2006
d0 T
S
2007 2008
B0 T T
L ,,N——e—etti i i e  t t i’iiiiiiiiiiBiiiiii isi i i it
—eerm AT b
S I O —
d0 T
A - e i A i i  E } i’ i  l il i l l EEE i A,
I,
2011 2012
0
S
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
Length (cm)

15

Figure1l. Mean stratified length distributions Bhycis blennoides in Porcupine surveys (2001-2012)
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Figure12. Geographic distribution d?hycis blennoides catches (kg/30 min haul) in Porcupine surveys
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Figure13. Changes irMolva macrophthalma biomass and abundance indices during Porcupinee$uime series.
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Figure14. Mean stratified length distributions lffolva macrophthalma in Porcupine surveys

18



Molva macrophthalma

2001

2002

2003

2004

54
I

53
I

52

51
I

@ 200 kg

@ 200kg

2006

2007

53
I

52
I

51

53

52

51

15 14 13 12 11 15 14 13 12 11 15 14 13 12 11 15 14 13 12 11

Figure15. Geographic distribution dflolva macrophthalma catches (kg/30 min haul) in Porcupine surveys
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