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Abstract

This paper presents the results on nine of the most important
elasmobranch fish species of the nine years (2001-2009) of the
Porcupine bank Spanish surveys. The main species in biomass terms in
Porcupine bank bottom trawl survey, in decreasing biomass abundance
order, are: blackmouth catshark, birdbeak dogfish, velvet belly,
Knifetooth dogfish, lesser spotted dogfish, bluntnose sixgill shark, sandy
ray, cuckoo ray and common skate. Many of these species occupy mainly
the deep areas covered in the survey, especially birdbeak dogfish,
knifetooth dogfish and velvet belly. Less confined to deeper grounds are
blackmouth catshark and sandy ray, while lesser spotted dogfish and
cuckoo ray inhabit mainly the shallower grounds close to the Irish shelf
or the central mound in the bank. Length distributions of these species
along the survey series are also presented and discussed. The few
available data on siki sharks from the Porcupine bank survey are also
summarized.

1. Introduction

Since 2001 a Spanish bottom trawl survey has baemed out annually in the areas
surrounding the Porcupine Bank (ICES Divisions Vind VIIk) to study the
distribution, relative abundance and biologicalgpaeters of commercial fish in the area
(ICES, 2010a). The main target species for thigsesuseries are hake, monkfish, white
anglerfish and megrim, which abundance indiceseatenated by age (Velasebal.,
2005; Velascat al., 2007). Nevertheless data are also collecte@lfdhe fish species
captured, Norway lobsteNéphrops norvegicus) and other benthic invertebrates.

The aim of this working document is to update sig6@8 (Velasco & Blanco, 2008)
the results (abundance indices, length frequencstrilbitions and geographic
distributions) on the most common elasmobranchdties in Porcupine bottom trawl
surveys, namely blackmouth catsha@aleus melastomus), birdbeak dogfish¥eania
calcea), velvet belly lantern sharkE{mopterus spinax), Knifetooth dogfish $cymnodon
ringens), lesser spotted dogfishSayliorhinus canicula), bluntnose sixgill shark
(Hexanchus griseus), sandy ray l{(eucoraja circularis), cuckoo ray l(eucoraja naevus)
and common skat®(pturus batis). These data and the information from the Poraipin
Survey were presented to the WGEF for the firsetim2007 (ICES 2007)
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2. Material and methods

The area covered in Porcupine surveys is the Porelgank (Figure 1) extending from
longitude 12° W to 15° W and from latitude 51° N54° N, covering depths between
180 and 800 m. The cruises are carried out eveay ipeSeptember/October on board
the R/V “Vizconde de Eza”, a stern trawler of 53and 1800 Kw.

The sampling design used in this survey is randtatified (Velasco and Serrano,

2003), with two geographical sectors (North andtBpand three depth strata defined
by the >300, 450 and 800 m isobaths, resulting isir&ta, given that there are no
grounds shallower than 300 m in the Southern sg€igure 2). Hauls allocation is

proportional to the strata area following a bufterandom sampling procedure (as
proposed by Kingsley et al., 2004) to avoid thes®bn of adjacent 5x5 nm rectangles.
More details on the survey design and methodolagypaesented in ICES (2010a,
2010b).

In order to compare the abundances and assessvdr@ability between years two

methods have been used: the parametric standapd @erived from the random

stratified sampling (Grosslein and Laurec, 1982)d @ non parametric bootstrap
procedure. The bootstrap method was implementdRl (R Development Core Team,

2009) using the boot library (Canty and Ripley, @0&nd resampling randomly with

replacement stations within each stratum, to obtiaéhsame number of stations per
strata as in the original sample. Sampling intgn&it each stratum, which was

proportional to the stratum area, was thus conserfetotal of 1000 resamples were
performed for each survey and 80% bootstrap confieléntervals were estimated using
the 0.1 and 0.9 quantiles of the resultant distidiouof bootstrap replicates (Efron and
Tibshirani, 1993).

3. Results and discussion
3.1. Blackmouth catsharkséleus melastomus.)

G. melastomus represents an average of 1.99 % of the total dishtified biomass
caught in Porcupine Survey's series. It presentsteady increasing trend in biomass
between 2001 and 2005, with a remarkable drop @620 2002 levels and slight
recovery in 2009 (Figure 3). Catshark length sinethis survey (Figure 4) range from
6 to 77 cm in 2009, and to 78 cm in overall timeese with modes in 54-59 cm and ca.
65 cm. In 2009 the sizes were similar to the mealnes of the series with a marked
mode in 60-69 cm. Geographically, blackmouth catsiadistributed in all the survey
area, except the shallower areas of the Irish stmelfthe central mound, and it presents
important concentrations in the southern tip of #rea, in the limit of the muddy
grounds of the Porcupine Seabight (Figure 5). Téregntage of the total fish biomass
catch rate represented by blackmouth catsharkamged between 0.9% in 2001 (5.4 kg
haul®) and 3.5% in 2009 (15.3 kg h&l

3.2. Birdbeak dogfisheania calcea)

Birdbeak dogfish represents as an average a 0.5%heoffish stratified biomass

abundance in these surveys, nevertheless its abhcads quite variable, with peaks in
2001 and 2006 (Figure 6), and relatively abundahties in the last three years. This
variability may be due to the fact that this spedevells in the depth limits covered in
this survey, as shown in Velasco and Blanco (2008g¢garding geographical

distribution, birdbeak dogfish appears in the olitaits of the surveyed area, especially
in the westernmost ones (Figure 8), in the steepamupt shelf break found in this



area. TheD. calcea sizes found in these surveys range between 18 a8dcfn,
presenting two noteworthy modes in 70-72 cm, andoae marked one in 85-99 cm
(Figure 7).

3.3. Velvet belly lantern sharE{mopterus spinax)

Velvet belly presents an irregular abundance is suirveys, with blooms in 2003 and
2006 (Figure 9), also in 2009 the abundance wals bagnpared to the rest of years,
which were produced by a couple of hauls with réslale captures in the southern part
of the central mound of Porcupine Bank (Figure b&)ertheless in years without these
blooms velvet belly is distributed in the deepésita (450-800 m) and the inner part of
the Porcupine Seabight. In average velvet belly ogpresents a 0.28% of the total fish
catch rate in biomass, though ranges from 0.8%00620 0.05% in 2005.

Mean biomass abundance indices throughout thedaries were 1.6 kg hatitanging
between 0.3 kg hatland 4.9 kg haifl Length frequency distributions (Figure 10)
showed a clear mode in 36-37 cm along the yeadsadangth range from newborns or
pups of 2 cm to adults of 60 cm.

3.4. Knifetooth dogfishScymnodon ringens)

Knifetooth dogfish also presented a pulse in biaasindance index in 2004 and 2008
(Figure 12), and lower values in the rest of theese In average, it only represents a
0.3% of the total fish biomass catch rate througliogi time series, ranging between 3.2
kg haul* in 2004, and only 0.5 kg hatiln 2005, with an average of 1.57 kg Haul
Length frequency distributions (Figure 13) showethmodes in the average of the
seven years: 40-41 cm, 72-74 cm and 104-107 cmquate reduced in some years as
2007. In this species is also noticeable that higihendances concentrate in the slopes
of the Porcupine Seabight (Figure) Idth important concentrations in particular hauls.
reflects the deep habits of this species that ooburs in grounds deeper than 600 m
and mainly deeper than 700 m, where we found muae 1.6 ind.hatl, also in this
species it is evident that an important part ofpdgulation occupies grounds deeper
than those covered in this survey since no decreassbundance at this depth is
apparent in our results.

3.5. Lesser spotted dogfis&cyliorhinus canicula)

The abundance of this species remains at low lerelsnd or below 1kg/haul (Figure
15), and a peak in 2007 with almost 2 kg/haul, rtyei@elated to a large catch in a haul
in the shallowest area closer to the Irish shaljyfe 17). In averag& canicula only
represented 0.21 % of the total fish stratifiedags catch, reaching a 0.41 % in 2008,
though this result could be slightly biased dupriablems with the gear in this year that
produced a reduction in the catches that could lufexted differently to different
species. The peak abundance value of 2007 corrdsdomvith relatively high
abundances of sizes smaller than 40 cm that sgahael occurred in the previous
surveys (Figure 16), in any case individuals smahan 55 cm are relatively scarce in
this area. Geographic distribution of abundanceslaarly related to the Irish shelf,
where the species is more frequent and apparenthecoming more abundant in the
last three years, when the species has been maneait, but also around the mound in
the centre of the bank in the area shallower tlhr8 belonging to strata A.

3.6. Bluntnose sixgill sharlkHdgxanchus griseus)

This species, that represents a 0.13% of the beatshes of fish species along the
time series, is the sixth demersal elasmobrantibimass abundance within the
Porcupine bank, according to the results of théobotrawl survey performed in the
area. Its stratified abundance (Figure 18) varegsvben 0.5 and 1 kg per haul, except in



2003 when it reached a peak of 1.75 kg - haRkgarding the geographic distribution,
the bluntnose sixgill shark appears scattered aloagurvey area (Figure 20), with no
special aggregations in any areas or depths.

3.6. Sandy rayl(eucoraja circularis) and Cuckoo raylL{eucoraja naevus)

These two species of rays have similar abundankevand trends in abundance the
surveys series, each one corresponds to less tBah % of the total fish biomass in
stratified index terms, and both present a ped@03 and a smaller new peak in 2007
and lower abundances in the last two years (Fi@lrend Figure 24). Cuckoo ray
ranges from 0.9 and 0.2 kg hauh 2003 and 2001 respectively, while sandy rayesar
from 1.0 and 0.2 kg hatil Cuckoo ray sizes in the survey range betweem#16& cm,
being individuals smaller than 32 cm very scarcigyfe 22). Sandy ray individuals
caught in the surveys vary from 13 and 112 cm (féig2b), though in this case the
individuals smaller than 40 cm and larger than ®0atce very scarce. The area occupied
by cuckoo ray is around the central mound of Parmupank (Figure 23being very
scarce in the rest of the survey area, while saagylistribution is less defined (Figure
26), nevertheless in years with higher abundantesppears in a couple of hauls
northern to the central mound, and it also appeaite constantly in the western central
part of the study area.

3.7.Dipturus batis— Common or blue skate

The WGCSE (Working Group for the Celtic Seas Ecam@gnoted that this species has
declined in inshore areas of northern Europe. Nbkekss, though being a low-

abundance species in the survey, its abundancer@2y) and distribution (Figure 29)

of this species has not presented remarkable chaalgag the time series. Common
skate has appeared almost every year, around tbedrio the centre of the bank and
sparse individuals on the margins of the Porcu@eabight (see Figure 1). Regarding
the length distribution, along the time seriesesinf common skates captured rank
between 20 and 177 cm.

3.7. Deepwater “siki” shark€entroscymnus coel olepis andCentrophor us squamosus)

These two deep water species with relatively bigroercial importance, have been
rarely caught during the Porcupine bottom trawl/eyrtime series, being less than the
0.05% of the stratified fishes caught in almosttadl surveys, but in 2004 when as a
group they were 0.24% of the fish stratified cascimebiomass.

As a whole three individuals &. squamosus were taken in 2001 (107-112 cm), and 19
individuals ofC. coelolepis caught, 16 in one haul in 2004, and then two more
another haul in 2004, all females, and finally smgle shark captured in 2006. All the
sharks were caught in hauls deeper than 700 mperoeC. squamosus that was

fished at 620 m, most of them were caught in thetenmost tip of the Porcupine
bank (Figure 30).

3.7. Other elasmobranch species

Other species caught during the surveys, but ve$is Bbundance and not in all years
include: Dalatias licha, Galeus murinus, Galeorhinus galeus, Raja clavata, Leucoraja
fullonica, Dipturus nidarosiensis and Rajella fyllae, together with the chimaerids
Chimaera monstrosa andHydrolagus mirabilis, which are also abundant in the deepest
grounds but are not addressed in the present wpdaoument.
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Figure3. Changes in blackmouth catsha@aleus melastomus) biomass index during Porcupine Survey
time series (2001-2009). Boxes mark parametricdstaherror of the stratified biomass index.
Lines mark bootstrap confidence intervais<0.80, bootstrap iterations = 1000)
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Figure15. Changes in lesser-spotted dogfiSay{iorhinus canicula) biomass index (kg-hat)l during
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Figure24. Changes in sandy rayducoraja circularis) biomass index (kg-hat)l during Porcupine
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Figure27. Changes in common skatBipturus batis) biomass index (kg.hat) during Porcupine
Survey time series (2001-2009). Boxes mark parametandard error of the stratified
index. Lines mark bootstrap confidence intervals(0.80, bootstrap iterations = 1000)
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Figure28. Stratified length distributions of common skée batis) in 2009 in Porcupine survey, and
Mean values during Porcupine Survey time serie@12009)
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Dipturus batis
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Figure29. Geographic distribution of common skaf@. patis) catches (ind. - hat) in Porcupine
surveys (2001-2009)
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Figure 30.

Siki sharks
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Geographic distribution of Siki shark catches (ihdul') in Porcupine bank surveys (2001-
2009). Note: Points marking the hauls without catchhave been removed to help
distinguishing small catches, see other speciesgrdigyto get a complete idea of the
sampling.
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