Background

Since the earlies 1980 sn@echanizechandline fishery targeted to the red seabreaRagellus
bogarave@ y I YSt & & @2 dteveloging aléhy WeSStrait 8fSGybraltar ardsctually
Spanish landings fromhis fishery covealmost the 70 % of the landings for the species in the
ICESSubArea IXThe Instituto Espafiol de Oceanografia (IEO) began the study and the fishery
monitoring following the request from the Fishermen Corporations in 1997 and all the
information available is presented the Working Group on the Biology and Assessment of
DeepSeaFisheries Resourced/GDEERat the International Council for the Exploration biet

Seas ICEBfrom 2000 onwards In 2006 2008and 2010assessment trials were attempted in

this forum.

However the assessed stock inhabits Atlantic and Mediterranean waters and also involves
Moroccanand Spanish fishing boafhus, we are dealingwith ¢ & K NBR a2 01£3X FAZ
or more countries.The SAC (Scientific Advisory Committee) of the Gf&aeral Fisheries
Commission for the Mediterraneamproposed the establishment of a joird-hoc Working
Group meeting with Spanish and Moroccan scEatsupport by COPEMEI analyze the
existing information on the stock and fishery Bagellus bogaravem the Strait of Gibraltar

area

This document summarizélse available information of the Spanishd seabrem fishery in the

Strait of Gibraltar

The biology of the stock.

The red seabreanP@gellus bogaravéds found in water®n various types of botim (rocks,

sand, mud) to 300 nand 700 m(young near the coast, adults on the continental slpgées



distribution area is as followsEastern Atlant (from South of Norway to Cape Blanc in
Mauritania, Azores,Madeira and Canary Islands) and Mediterrane&ea Adults inhabit
depths from 200 to 700 m. The vertical distribution of this species varies according to
individual size (Desbrosses, 1938; Gued®74; Silvat al., 1994 and Gil, 2006).
As indicated in the ICES WGDERRh)e NE Atlantic arestock limits are generally determined
not only by biological considerations but also by agreed boundaries and coordinates. Thus,
ICES considered three @ifent components for this speci@sthe Atlantic area

AreasV]|, VI, andVIll (mainly Cantabrian Sea and Bay of Biscay)

ArealX(including the Strait of Gibraltar

Area X (Azores Islands)
This separation does not pmippose that there are three diffen¢ stocks of red seabream,
but it offers a better way of recording the available information (ICES WGDEEP Report 2008).
Severakesearchesparticularly genetics and taggirggemto support the current assuption
of three assessment unitdHHowever possibl links between red seabream from the Azorean
region with the southern Subarea IX, Moroccan waters, Sahara Bank and Subareas VI+VII+VIII
and the northern part of Division IXa have not been studied extensively.
The interrelationships of the red seabreamofn areas VI, VII, VIl and the northern part of
area IXa and their migratory movements within these areas have been observed by tagging
methods and seasonal migrations have been reported (Gueguen, 1974). A tagging programme
was also carried out in stdreaXa (Azores Islands). Based on the results obtained up to now,
no significant movements between areas (coastal, banks, seamounts) have been reported but
local seasonal migrations are observed (Pinho, 2003). More recently, tagging has been done
also in theStrait of Gibraltar (south part of ICES area 1Xa), where the majority of the fishery
currently occurs. No significant movements are reported, although local migrations are also
observed: feeding grounds are distributed along the entire Strait of Gibrattdrthe species
seems to remain in this area as a resident population (Gil, 20Ei§ure 1 presents the
different areas of these tagging experiences.
Genetic studies show that there are no differences between populations from different
ecosystems withinhe Azores region (East, Central and West group of Islands and Princess
Alice Bank) but there are genetic differences between Azores and mainland Portugal (Stockley

et al., 2005)
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Figure 1Red seabream taggirexperiencain NE Atlantic.

In 2007, Pifieraet al. suggests no significant genetic differences are present along Spanish
coasts (Mediterranean and Atlantic areas).

Viral studies ofP. bogaraveoare currently carried out by the Santiago de Compostela
University. First analysis used tissue samplesptdéen, kidney and brain of 33 fish from the
strait of Gibraltar fishery. Only 2 fishes were completely free of viruses (6%). The remaining 31
were positive for one or more viruses. Only 1 fish was positive for betanodavirus.
Betanodaviruses are classiliein four different genotypes which seem to be a certain
geographical distribution. Genomic sequencing of the PCR (Polymerase Chain Reaction)
products obtained from the red seabream could give some clues about the distribution of the
fish populations anaked.Unfortunately, due to the low viral load, only one PCR product was
sequenced and the results obtained are not conclusive (Bapdis, com).

Migration patterns have been studied using tagging surveys in the Spanish South
Mediterranean region and th&trait of Gibraltar (Gt al., 2001; Sobrino and Gil, 2001). Trap

gears weraudtilizedto catch red seabream juveniles in the Mediterranean Sea and adults in the
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tagged (juveniles + adults) and at the moment 396 recaptures were notified. Recaptures from
tagged juveniles show significant displacements from Southmediterranean breeding areas
toward the Strait of Gibraltar. However, recaptures from tagged adults didreftect big
displacements, which are limited to feeding movements between the different fishing grounds
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Figure 2ocation and movements from the red seabream tagged samples (Gil

In the case of th Strait of Gibraltait is obvious thared seabream also inhabit in Morocco
waters. In fact recaptures of tagged fishes were also notified by Morocco fisherfiens its
fishery is carried out in several areas belonging to diffefRagional Fisheries Magement
Organizations (RFMOa3:
International Council for the Exploration of the Sd&ESubArea X
General Fisheries Commission for the Mediterranéaauthern Alboran Sea, GFCM Sub
Area3).
Fisheries Committee for the Eastern Central Atlafiiorocco castal, CECAF Division
34.1.1)
Fish do not understand these human boundarieeither fishermen. Spanishavailable
information is yearly assessing at ICESDEEP.
Growth: Red seabream is considered a slow growing species. Gueguen (1969) reported a
maximum age of 20 years. In the Azores Islands a maximum age of 15 years was observed in a
56 cm length fish (Krug, 1994).
In the Strait of Gibraltar areargwth was studied throughout monthly samples from landings
of dvoracera fleet in the fishing porof Tarifa (Cadiz, SW Spaatong the year4997-1999and
20032009 Generally, rapid growth rings (opaque) are formed in sumengumnn and slow
ones (translucent) in winterspring (MoralesNin, 1987).The alternation in the depositiotis

clearof organicmatter, bigger or smalleand confirms the annual rhythm of the growth rings.



Thus, the ring formation pattern is clearly apparent in the whole otolith with one opaque and
one tranducent zone being laid down every ye#lvhole otoliths §agitta) were rea under a
light microscope to record the number of rings and their edge t§fpgure3). January Twas

assigned as birth daté\ge Length Key (ALK) was createdfat least three agregereadings

Figure3. Otoliths extraction (left) and 2 years adgreed readingtolith (right)
The Von Bertalanffy growth function (VBGF) was fitted tortteman length at agelata (from
the ALK}o estimate growth parameterdixingthe L= value, from the largesbbservedsample
(FISHPARM software
BesidesVBGF pamaeterswere also estimated in the Strait of Gibraltar fromie increasing
size of 271 recapturg&ISAT Boftware).
Growth parameters can b® 2 Y LJ- NB R  dzalLANATY Sii K¢S adité K A0 adzy NB 3t |
contrasts the different growth global
f’=log10k+2log10L

Table |.Red seabream estimatédon Bertalanffy @wth Parametersin different areas.
Study Area Methodology (0]

yield indexe (") obtained according to:

Author ‘

Ramos, 1967 Cantabrian Sea Otholitsreading| -1.02 [ 0.127 |53.86 |2.57
Guegen, 1969 Cantabrian Sea Otholitsreading| -2.92 [ 0.092 |56.80 |2.47
Sanchez, 1983 Cantabrian Sea Otholitsreading| -0.53 [ 0.209 |51.56 |2.74
Krug (19821985), 1994 | Azoredslands Otholitsreading|-0.91 [ 0.118 |58.89 |2.61
Krug (19871991), 1994 | Azoredslands Othdliits reading| -0.39 [ 0.121 |64.18 |2.70
Menezeset al., 2001 Azoredslands Otholits reading| -1.08 [ 0.135 |56.67 |2.64
Pinho, 2003 Azoredslands Otholits reading| -1.29 [ 0.102 |62.24 |2.60
SobrinoandGil, 2001 Strait of Gibraltar Otholitsreading| -0.67 [ 0.169 |58.00* |2.75
Gilet al., 2008 Strait of Gibraltar Otholitsreading| -1.23 | 0.169 | 62.00* | 2.77
Gilet al., 20® Strait of Gibraltar Otholitsreading|-0.34 | 0.162 | 62.00* | 2.79
Gilet al., 2008 Strait of Gibraltar | Recaptures” 0.079 |62.00* |2.48
Gilet al., 2008 Strait of Gibraltar | Recaptures” 0.098 |62.00* |2.58
Gilet al., 2008 Strait of Gibraltar | Recapture$”’ 0.161 |62.00* |2.79
Gilet al., 2008 Strait of Gibraltar | Recaptures” 0.080 |62.00* |2.49
“Gulland y Holt, 1959“Munro, 1982 ®Fabens, 1685 “Appeldoorn, 1987

*Fixed from the largesbbservedsamplg




Table Ishows different estimates ofoh Bertalanffy Growth Function (VBGR)arameters The
phi-prime test(f") provides an indication of the estimates liability becausedifferent values

for the same stock indicatthat one or both estimates could be biasedn the other hand,
growth curves for the same species may be very different despite having sfimiues

The f'values ranged from 2.47 (Gueguen in the Bay of Bigoa)’5 Strait of Gibraltarith

a mean of 2.64Strait of Gibraltar values from otolith readings (Sobrino and Gil, 2001ijsare
similar for other distribution areas of the species, mainly with obtained by 8nchez(1983)

for the Cantabrian Sea populatidfram theseresults similar growth patterns can be assumed

for the red seabream in all the areas. This assumptioes not denote a single stactérowth
patterns are similar but not the same.

Reproduction The species reproductive type is hermaphroditic. Itcinsidered to be
protandric and most males change sex to females (Krug, 198@gniles and adults are
associated with particular topographic features and -bed substrates. Juveniles are
frequently observed in shallower waters (<100 m) near estuawbde adults reside in deeper
waters, especially near banks (Bauctadt al., 1986). Hermaphrodite fish in theStrait of
Gibraltar areawere observed, in lengths betwee&?0 and 32cm. Almost all larger fish, were
femalesand gpawning seems to take place time Strait of Gibraltar area, were the fishery is
carried out(Gil, 2006).

Reproductive biology of the Red seabreaimthe Starit of Gibraltawas studied throughout
monthly samples from landings of artisanal fleévqracerd& 0 Ay (G KSof Farfd KA y 3
(Cadiz, Spain). For each specimen sampled, the total body length, total and gutted body weight
and gonad weight were recorded. The number of males, females and hermaphrodites and its
gonad macroscopic stages of maturation were recorded fboe reprodutive season for
males and females was determined by means of the GSI monthly evoltitis information

was tested with the monthly trend of the different maturity stages (EMS) of males and females
gonads(Figure4 and Figureb). According to these valudbe spawning season seems to take
place during the first quarter of the yedas{ and Sobrino, 2001 These estimates coincide with
those obtained by Krug (1994) for the Azores Islands (ICES Division X) and with previous studies
from Cantabrian Sea by S#ez (1983), Alcaraat al. (1987) and Castro (1990) in ICH
AreaVlll(Cantabrian Sea)

LJ2



Mean+-St. Dev.

6.00 T

IGS v
5.00 +
=
4.00 +
3.00 + b =
2.00 T
L 3
1.00 T F
0.00 = ¥ e ¥ % a0 % L |,
| I 11 Y \Y Vi VI VT IX X Xl Xl
Month
BEMS YV BEMS IV BEMS Il BEMS II BEMSI
100% - 7
75% A
50% A
25%
0% -

| Il 1" v \% VI vl vl IX X Xl Xl
Month

Figure4. Red seabream of the Strait of Gibraltdtales maturity stages and GSI

monthly evolution(from Gil and Sobrino, 2001).
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Figue 5. Red seabream of the Strait of Gibraltd&females maturity stages and GSI

monthly evolution(from Gil and Sobrino, 2001).



Lso was determinated by sexes after adjusting for a log normal distribution on the curve
showing the percentage of matureegimens (EMS 11l to AB=1/(1+€*"™)

The smallest specimina are mainly males maturing sgt30.55 cm Figure 6a). Later an
important part of the individuals changes its sex (sexual transition) and the females maturing

occurs at §=3573 cm Figuretb).
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Figure 6. Red seabream of the Strait of Gibralta?ercentage of mature

individuals: (a) males (b) femal@som Gil and Sobrino, 2001).



In 1987, Alcaraet al. estimatedLsofrom 25 to 29 cm in males and from 30 to 34 cm in females
for the red seabream population of the Cantabrian Sea. Krug (1994) gives values for the red
seabream of the Azores Islands in three different periods: 119383, 19841986 and 1991.
Maleswere 26.44, 28.2, and 28.24 cm, respectivayhile females 4y decreaseslong time,

with estimated values of 34.45, 33.93 and 32.31 cm. A more recent study by Meneibaka

in 1998 about reproductive aspects of several demersal species from the Azores Islands,
propose lengths at first maturity of 26.2 cm for males and 292for femalesSize measure
chosen in the case of Azores Islands was fork length instead of total lengtie Swailable
values of the Azores population will always be lower than those obtaingtienStrait of
Gibraltar works (Gil, 2006)

The estimatedvalues for the population of the Strait of Gibraltar aleseto those obtained

by Alcarazet al. (1987) in the Cantabrian SeBesidesdespite the wide range estimate
authorsstressthat the estimated valuesome mainly fromthe higher lengthsof eachrange
Therefore, there areno large differences between thiengthsat first maturity estimated for

the population of the Cantabrian Sea and the Gibraltar Strait.

More recentlyJiménez2010)suggest lowets, values for the Strait of Gibraltar red seabm
population in both sexes (MesLso= 24.4 cm and female&s= 28.2 c¢n). In this case the
proportion of mature individuals was established by microscopic critditiés fact highlights

the needs about the development of workshops on several aspecteo$plecies reproduction

as maturity stages, hermaphrodii X

According toBuxton and Garratt (1990 the red seabream should be consideredaabatch
spawnerand itsearly life stagesldrvae) was describedy Karrerin 1984 in the NW African
coast. Larvaera pelagic, floating in the water column just below the thermocline (Lo Bianco,
1909; Giovanardand Romanelli, 1990)Currently, o scientific literatureabout red seabream

early life stagesgxists for theStrait of Gibraltaarea.

Feeding Feeding habitof this specie has been little studied. Moratbal. (2001) describes the

diet of Pagellus bogaraveand Pagellus acarnén the Azores and Olaso and Pereda (1986)
describe the diet of 22 demersal fish in the Cantabrian, BedudingPagellus bogaravedn

the Strait of Gibraltar fishery, feeding studies presents the difficult of the use of bait (sardine),
which should be ignored to describe the feeding habit of the species. A total of 1106 stomachs
contents ofPagellus bogaravewere recently analyzed 725 stomachs were empty and 381
were fullness. Vacuity index (V1) was 66%. The trophic spectrum is composed of 24 prey taxa, 6
orders, 11 families and 15 species and genera are represented. Despite the trophic spectrum
diversity observed, the overall diet iot very diversg(Figure7), mainly composed byergia

robustaas main prey while the order teleosts Stomiiformes can be considered as a secondary
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prey. Otherappearingspecies are.ampanyctus crocodilesophogaster typicysArgyropelecus

hemigymnusand Chauliodus sloargPolonioet al., 2008).

Figure?7. Main preys of the red seabream in the strait

of Gibraltar(from Polonioet al., 2008)
Main predators are unknown in th8trait of Gibraltawaterso dzi Yl 86 S R2f LIKAY aQ
should be taken into aceint (personal communication from Ceuta veterinar@udies in
Azores(Gomeset al., 1998) cite thatConger conger, Raja clavaaad Galeorhinus galeusiust
be considered as potential predatafdl three species are present 8trait of Gibraltar area).

Natural mortality (M) Itsvalue depends on the biological characteristics of each stockrend

cohorts that compose it (Pereiro, 19828n estimate issimplerin case ofunexploited stock,

M iscloseto Z, but is complicated in the case of fully expdistocks.

Table Il.Red seabreammatural mortality ratesestimates
and its longevity values {)i(from Gil, 2006)

Methodology M Te
Taylor, 1958 0.18 26 years
Beverton y Holt, 1959 0.33 14 years
Tanaka, 1960 0.20 23 years
Rikhter y Efano\i,976 0.32 l4years
Pauly, 1980 0.26 18years
ICES WBEEP 0.20 23years

* Value adopted for demersal specieis the absence of
other information

The obtainedvaluesvary alonga wide rangeand the choice of aiagle value is not an easy
task Thus, he natural mortality of Pagellus bogaraveshould be consideredsauncertain
because there is no data available to estimate M directly. A mortality rate of 0.2lybas
been adopted by several authorsdifferent papersfrom the Azores Islands (Silva, 1987; Silva

et al., 1994; Krug, 1994, Pinled al., 1999andPinho, 2003).
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A brief journey through the specidde history could be: Later the spawning season, currents
moves eggs and larvae to both sides of the Strait of GibrdRed. seabreampends itsearly

years in coastal areabdys, breakwaters and even inside ports). Later, ventured to move away
from these shelter areas. Once raited to the fishery (since three years) it seems to remain in
the Strait of Gibraltar area continuing their growth and takingcp other life events as:
maturation, spawning, sexual change.....In this area cohabit different ages that originate the
distribution of thelandingsin four commercial categories (assultof the individuals weight).

The fishery

Since the earlie$980’s an artisanal fishery targeted to the red seabre&adellus bogaravgo
have been developing along the &trof Gibraltar areaPrimarily, around 25 boats carried out
the fishery in 1983 and théleet hasbeen increasing up to more than a hundred frome th
1990 s(Figure 8)
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Figure8. Red seabrearfisheryof the Strait of GibraltarSpanish fishery developmestimmary

- Fleets and gearsTechnical characteristics are extractedri the boats included in the last
authorized vessels list. Maybe enginener should be underestimates because of taxes.

Length=9.80, 5.5 15.00, 2.14mean, range, standard deviation).

GRT=6.36, 1.0719.00, 4.2qmean, range, standard deviation).

HP=47.23, 11.04132.45, 29.0%mean, range, standard deviation).
Generaly each boat has a crew of23people.Trip lengths are no longer than a daghe
dvoracergd = | £t 20t YSOKIYAT SR K221 tAyS o6FAGSR
Tarifa and Algeciras por¢gigure 9)9 | OK \Voracgr® 06 & G ( | OuB Bf 100 hooks E A
(usually +70)Fishing is carried out taking advantage of the turnover of the tides in bottoms

from 200 to 400 fathomsTarget specieare distributed in categories dues to the wide range
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of sizes and market reasoriBhese categories vagfong the time Red seabream is dailpld
fresh in local markeand then movedo other places of the Iberian Peninsula and also other

EU countries (mainly Italy)

Figure 9Red seabreanspanish fishery ithe Strait of GibraltarBoat, gear and &ulers.
Nowadays, the red seabream of the Strait of Gibraltar is sold according 4 market categories
(Figure 10 BHmMo nn IEos Ol YFNREY & pn  ( 2amaiic H/E FWER YO WPIpYiS
G2 ypn 3 KBdadd/d YISYR H®BNRBY opnpejueigppbn INBR o6yl YSE @

Figure 10.Red seabreanSpanish fishery irthe Strait of Gibraltar:

Different sizes of the target species.
- Fishing statisticsFishery information was gathered for the period 19889 from the sale
sheets:Monthly landings, monthly number cfales and the number of days in which those
sales were carried out. Moreover, from the beginning of the IEO monitddunge 199Yanad
hocmonthly length samplings from the different commercial sizes are carrying out to estimate
the landings length disibution (Gilet al., 2000).
Besides, isce 2008 NB | @l AfF6fS Ay F2N¥IF(GA2Yy TFoHRBY | &2 NI
verdeg Ulkdese data were processed taken different parameters into account (mainly time,

position, speed and direction) to discriminate &oand trip positions. Thus théishing
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footprints obtainedincludes only those positions where the algorithm employed consider that

a fishing haul was carried out.

Fishing groundsFigurell shows the fishing footprint for the whole 2008 yearcludng only

those positions where the algorithm employed consider that a fishing haul was catie®o
represents the activity fromyst @ | Fiv@&eérd @i e kX bBAaljdzZAGS avYl £ f

Gibraltar) with fishig grounds more or less defined.

VORACERA FLEET 2008 FISHING FOOTPRINT
© Main fishing grounds
® NC°hauls estimated

PBarbate
®

Algeciras N

Figurell. Red seabream fishery of the Strait of Gibralta@08 Spanisthivoracera footprint.

Besideswith the support ofdifferent Institutions (mainly Junta de Andalugittpm 2005 to
2009a scheme obbserverson boarddvoracerég Tt S S { cafiédut. SBainpliyig level
was 5 boats and 3 trips per montGaught pecieswere recordedin number (including length
distribution) Figure 12 shows the footprint which is so similar to the obtained from the VMS
analysis.The information from these boatsould be usedas a tuning fleet in a future XSA

(eXended Survivors Analysis) fishery assessment.
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Figure 12. Red seabreanfishery of the Strait of GibraltarYearly soaking positions footprints from
observerson board.

Landings dataSpanish red seabreafishery inthe Strait of Gibraltar is almost a monospecific
fishery with one clear target specieBagellus bogaravecepresents the 74% from the total
landed in average percentage in the period 129®3 {Table I} which constitutes a fleet
component by himself {8aet al., 2002).

Table 1l.Red seabreanSpanish fishery of th&rait of Gibraltar: Species landed, in percentage, by the
dvoracerd T franSsil, 2005,

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Species
95 | 59 | 75 | 61 | 70 | 92 | 47 73 | 69

77 87 P. bogaraveo

0 1 35 11 26 5 5 51 2 0 0 |B.brama

5 0 5 14 13 20 1 1 0 0 2 | T.thynnus

0 0 0 0 0 0 0 0 7 16 21 |L. caudatus

0 0 0 0 0 0 0 1 1 7 7 | Trachurus spp.
0 0 0 0 0 0 1 0 1 0 0 | H. dactylopterus
0 0 0 0 0 0 0 0 0 0 0 | P. americanus
0 0 0 0 0 0 0 0 0 0 0 |E.guaza

19 4 1 1 0 5 0 1 2 3 1 | Other fishes
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