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WELCOME

r Irish Elasmobranch Group

The Irish Elasmobranch GroitG)was establishedn August 1997, by scientists involved in
shark, skate and ray research in Ireland, with the primary goal of bringing together all those i
terested in these fish. ThEEGis a nonprofit organisation with the aim of promoting research,
education and conseation of sharks, skates and rays in Irish waters. Membership is open to
anyone with an interest in these amazing animals. For further information, please visit

http://www.irishelasmobranchgroup.org/

The IEGs delighted to be hosting thEuropean Elasmobranch Associatighth Annual Scientific
Conferenceand would like to welcome all delegates lieland This promises to be an exciting
conference both scientifically and sociallgnd the IEG look®fward to welcoming you to Ga

way, a unique and vibrant city and the ideal venue for the EEA conference 2010. Located on the
west coast of Ireland is a popular tourist destination at all times of the yeéfe hope you find

time to explore Galway and thgurrounding areas and we have provided some information in
your welcome packs to help you plan your viBithere is anything you need help with just ask

one of the IEG committee members.
IEG Committee
Dr Aaron Hendersqior Edward FarrelEmmet Jacks, Sean Ezpatrickand Dr Edward Fahy

Acknowledgments

The IEGare very appreciative fahe support received from the EEA, Galway Atlantaquari#, Fai
te Irelandand Galway Crystaf big thank you mustlsobe extended to Dr Sharon Rothwell for

all her telp given to the organisation of this event.
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has grown into an internationally respected science body with over 200 staff, two pulpoleressels;

RV Celtic Explorer and RV Celtic Voyager, a research facility near Newport, Co. Mayo and now-a custom
built headquarters andaboratory facility at Rinville, Oranmore on the shores of Galway Bay. The Marine
Institute is also the coordinating body for Sea Changé Marine Knowledge, Research & Innovation

Strategy for Ireland 2002013.
To learn more about the Marine Instituteg@www.marine.ie)

The IEG would like to extend a warm thank you to the Marine Institute for permitting the 2010 BEA Co

ference to be held in their fantastleeadquarters

Bord lascaigh Mhara
Irish Sea Fisheries Board

Bord lascaigh Mhara

Bord lascaigh MharéBIM), the Irish Sea Fisheries Board, is the Irish State agency with responsibility for
RSPSt2LIAy3a GKS LNRAK {SI CAAKAY3 IyR ! ldz Odet (i dzNB
vant and innovative services to the Irish seafood industat tirive growth opportunities, add valuene

hance competitiveness and create jobs in a sustainable, natural resource based industry for the benefit of

coastal communities.

The agency provides a range of services including advisory, financial, tednstiaéss development and
training supports to all sectors of the Irish seafood industry. For further information, please visit

www.bim.ie

The IEG would like to extend a warm thank you to BIM for supporting the EEA Qaefere

AY R


http://www.marine.ie/
http://www.bim.ie/

TIMETABLE

Thursday 11 November

09.10-9.30 Welcome and opening address
KEYNOTE
09.30-10.00 Nicholas Dulvy Threat and extinction risk in sharks, rays and chimaeras
Session X, The Porbeagle
10.00- 10.20 Armelle Jung Biological data on the porbeagle shatlaknna nasusin Norh-
eastAtlantic.
10.20- 10.40 Nicolas Pade Population Structure of the Porbeagle sharkamna nasusin
the North Atlantic Ocean.
10.40-11.00 Ryan Saunders Winter migration and diving behaviour of porbeagle shark,
Lamna nasusn the Northeast Atlantic.
11.00-11.30 Coffee + Cake Bad
Session Z Molecular Studies
11.30-11.50 Simon Berrow- Slime: a new sampling technique for obtaining samples éor g
netic and other studies.
11.50-12.10 John Mulley- Cartilaginous fish as models for Evolutionary Developmergal G
nomics.
12.10-12.30 Andrew Giriffiths- Utilising Genetic Markers to Explore Taxonomic Questions in
Understudied Species of European Elasmobranch.
12.30-12.50 Sean Fitzpatrick Population genetics in the open ocegra global assessment

of genetic structuring in the blue sharRrionace glauca

13.00-14.00 Lunch Break
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14.00-14.20

14.20- 14.40

14.40- 15.00

15.00- 15.20

15.20-16.00

16.00-16.20

16.20-16.40

16.40-17.00

17.00-17.10

Ana Verissimo- Genetic population structure of the Portuguese dogfisn-
troscymus coelolepiand the leafscale gulper shafkentrophorus squamosus

within the Eastern Atlantic.

Stefano Mariani- Population Genetic Structurd the longnosed velvet dodfish,

Centroselachus crepidateacross the Deep North Atlantic Seascape.

Fausto Tinti- Cryptic speciation and evolutionary history of tRaja miraletus

species complex.

Leslie Noble Antipodean whie sharks on a Mediterranean walkabout?: higtor
cal dispersal of a top marine predator accounts for an endangered anomalous

population.

Coffee Break

Session X Fisheries

Bernard Seret Recent investigations on sharks and rays of the French fisheries.

Maurice Clarke- Trends in abundance and distribution of deepwater sharks to

the west of the Ireland and Scotland from trawl survey data
Gary Hannon Irish Elasmobranchs in Commercial Fisheries.

Wrap up and close of Day 1



Friday 12th November

Session 4 Management & Conservation ‘

09.00-09.20

09.20-09.40

09.40- 10.00

10.00-10.20

10.20-10.40

Edward Farrell Smoothhounds in the Northeast Atlantic: a conservatiomeo

cern?

Francesco Ferretti Longterm change of the Adriatic demersalasmobranch

communityin response to prolonged human disturbance.

Anesh Govender Estimates of fishing, natural and total mortality from female
to embryo ratios: A model illustrated for the milk shdrkizoprionodon acutus

from Oman.
Sonja Fordham Progress and Challenges in European Shark Congervati

Rima Jabade The status of sharks in the United Arab Emirates.

10:40¢ 11:00 Coffee + Cake Break

Session &, Biology

11.10-11.30

11.30¢ 11:50

11:50-12.10

Johannes Waligora Skin characteristics of sharks in relation to calcified dermal

structures.

Massimiliano Bottaro- First description of he ampullae of Lorenzini in the
longnose velvet dogfisientroselachus crepidat¢Bocage and Capello, 1864)

from the NE Atlantic: morphology, histochemistry and ecological hypothesis.

Al Reeve The effects of shorterm blood storage on shilk haematological @

rameters, usindago omanensias a model species.

12:30-13:30 Lunch Break
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13.30- 13.50

13.50- 14.10

14.10- 14.30

15.30- 15.50

15.50- 16.10

16.10- 16.30

16.30- 16.50

David Jacoby The sexual interactions and social networks of a benthic shark.

Cheryl Nicholson- Ex situ conservation and behaviour of captive sawgerti

sharks Carcharias taurys

Niriniony RabehagasoaUse of isotopic analysis of vertebrae and musclesin r
constructing diet and trophic position of the blue shaRignace glaucaand

silky sharkCacharhinus falciformisin the IndiarOcean.

14.30-15.30 Poster Session with coffee break

Session 6- Tagging Studies

Simon Berrow Tagging the elusive basking shark in Irish waters.
Eric Stéphan Satellite tracking of basking sharks in the NE Atlantic.

Nuno Queiroz Spaceuse and Lévy flight search patternsbiifie shark?rionace

glaucain relation to environmental gradients in the Nor&astern Atlatic.

Victoria Wearmouth- Movement and behaviour patterns of the critically-e

dangered common skat@ipturus batigevealed by electronic tagging.

16.50-17.00 EEA President closing



KEYNOTE

THREAT AND EXTINGVIRISK IN SHARKSYISAAND CHIMAERAS
Nicholas Dulvy
IUCN Shark Specialist Group

Department of Biological Sciences, Simon Fraser University, Burnaby,

dulvy@sfu.ca

A quarter of a cetury ago Sonny Gruber and Charles Manire warned the conservation world
that sharks may be headed toward extinction. Since then the scientific community has grown
and risen to the challenge of evaluating the threats to and status of not just sharks buifalso
skates, rays and chimaeras. Here | review: (1) the links between life histories, demography and
extinction risk, (2) the evidence that fishing has caused dectbhag&ates, (3) the evidence for

local and regional extinctions of sharks and rays, (é)global IUCN Red List status of allreho
drichthyans. Finally, |1 end with a summary of the future challenges and opportunities inphe po
ulation and community ecology and conservation of chondrichthysctuding EDGE Sharka

new approach to prioritisgpecies for conservation.

Keywords demography, population dynamics, fisheries, conservation


mailto:dulvy@sfu.ca
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SESSIONGdTHE PORBEAGLE

BIOLOGICAL DATA ONETPORBEAGLE SHARYNA NASUS) IN NOREAST ATLANTIC

C. Hennacheg A. Junb C. Gamblif) A. Lorrai *and Y. Chérél
!APECS, Rue de Liége, BP 51151, 29211 Brest cedex 1, France
2CNPMEM ,134 avenue de Malakoff, 75116 Paris, France
*|IRD , UMR653REMAR, IUEM, Place Copernic, 29280 Plouzané, France
*CNRS , UPR1934, CEBC, 79360 Vélidsis, Frane

armelle@assapecs.org

In 2008 and 2009, the French National Committee of Marine fisheries and Sea Farming (CNPMEM) and the
laaz20Al GA2Yy LRdzNJ £ Q9GdzRS SiG I/ 2y anSHedame dbfaye RSa { St t
laborative program on French porbeagleafnna nasuslongline fishery called EPPARTIY. Since the early

cnQa + asSrazylft GFINBSG t2y3tAyS FTAaKEWRAtlangcasl LI | OS R
ters. The objectives of thstudy were to collect accurate data on the fishing activity and to enhance the

knowledge on the species. For that purpose, thanks observations on board fishing vessels and samples on

landing site, biological data and samples were collected from a totaV @0 sharks. Information on sex

ratio, sexual maturity, length frequency, lengtfeight relationship, and age estimation are presented as

well as results on trophic ecology.

Segregation between males and females appears in the sex ratio depending oratios send the fishing
area. Majority of mature sharks were captured in the South Ireland area while the |émgghencies in

the St George Channel shahigh proportion of juveniles. Results show a significant difference in growth
between male and femaland between the NortiEast and NorthWest Atlantic populations. Isotopic
analysis {*°C andt ®N) of muscles samples and stomachs contents indicate a difference in thedeedi
behaviour between porbeagli the St George Channel and the South Ireland gr @aBiscay. At least,

the study confirms the opportunistiet of the porbeagle shark.

Keywords : porbeagle shark, Noifast Atlantic, biological data, trophic ecology


mailto:armelle@asso-apecs.org
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POPULATION STRUCTORE HE PORBEAGLEFRIKEY LAMNA NASUS,TTNE NORTH ATLANTICEAN
N. Pade, C. Gubili, C. Testerman, D.W. Sims, C.S. Jones and L.R. Noble
Marine Biological Association
The Laboratory, Citadel Hill

Nicolas.pade@gmail.com

The porbeaglel.amna nasusis a large regionallynelothermic elasmobranch of the family Lamnidae. The
distribution of this pelagic species in the North Atlantic Ocean appears to be uniform, yet capduike
recapture studies suggest the presence of disjunct populations in the east and west. To asggeseetite
structure ofL. nasuswe assayed 220 individuals using five polymorphic microsatellite loci and sequenced
the mitochondrial DNA control region of 158 samples from six areas of the North Atlantic. A further 14
South Atlantic porbeagle sharks weregsienced for comparison and phylogeogenetic analysis. An 818
base pair fragment of the mitochondrial DNA control region revealed population connectivity and with
high genetic diversity observed across the North Atlantic. However, this high diversity arastehised

by closely related haplotypes. However, no significant differences were observed between theBdestth

and NorthWest Atlantic and phylogenetic analyses detected no structuring or grouping of haplotypes
specific to one geographical region. 8amy, microsatellite loci screened showed high genetic diversity,
yet no panrAtlantic divergence, suggesting panmixia in this species in the North Atlantic and no evidence
of sex biased dispersal. However, significant haplotype frequency differencegleteeted between the
North and South Atlantic.

Phylogeographic analysis revealed significant population expansion in the North Atlantic during the mid
Pleistocene (~450 000 years ago). Divergence time between the northern and southern hemispheres a
pearsto be much more recent (11 000 ya), suggesting the populations last shared a common ancestor at
the end of the last glaciations. However, the detection of one North Atlantic mtDNA haplotype in the
South Atlantic suggests that current warm equatorial wagosnot necessarily represent and impassable

barrier to dispersal.

Keywords: Elasmobranch, creasplification, population genetics, temperate shark
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WINTER MIGRATION ARRDVING BEHAVIOUR BBRBEAGLE SHARKMNA NASUSN THE NORIF
EAST ATLANTIC

RyanA. Saunders Frangois Roy&rand Maurice W. Clarke
Marine Institute, Rinville, Oranmore, Galway, Ireland
’CLS, Parc Technologique du Canap 8ue Hermes, 31526 Ramonville Ssighe, France.

ryan.saundes@marine.ie

Porbeagle shark is one of the top marine predators in the north Atlantic. However, little is known about its
biology, abundance or spatial ecology in this region. Here we present results on the migration amed beha
iour of three porbeagles taged with archival pojup tags off the northwest coast of Ireland that reveal
important information on winter diving and migratory behaviour. One shark migrated over 2400 km to the
northwest of Morocco, residing around the Bay of Biscay for approximatetiage. The other two sharks
remained more localised in efhelf regions around the Celtic Sea/Bay of Biscay and off western Ireland.
The sharks occupied a broad vertical depth rang&(@ m) and temperature range (c:19 °C), with ro-

table variations indiving behaviour between individuals. There were distinct-dight differences in
depth distribution with each shark positioned predominantly higher in the water column during the-night
time than during the day. Nigitme depth distribution also appeadeto be driven by the lunar cycle du
ingbroadda OF £ S YAINI GA2Yy GKNRdAdzZZK 20SFYyAO 4 diGdNdepth | H DT
distribution was observed for one shark, and moon phase and 1tiget depth distribution was negatié+

ly correlated. Our results show that porbeagle sharks occupy and traverse regions of high fishing activity
where they are potentially vulnerable to population depletion. Such large scale movement outside the

ICES area underlines the need for international coordindtiassessment and management.

Keywords: Diving behaviour, lunar cycle, migration, porbeagle shark, satellite tag

R
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SESSION @MOLECULAR STUDIES

SLIME: ANEW SAMPGNECHNIQUE FOR OBITRG SAMPLES FORNGEIC AND OTHER STRSD
Simon Berrol; Emmeét Johnstori, Chrysa Gubili, Catherine Jones,
David Simsand Les Nobfe
Yrish Basking Shark Study Group, Merchants Quay, Kilrush, Co Clare., Ireland
% Department of Zoology University of Aberdeen, Scotland
® Marine Biological Association, Citadel Hilymouth

simon.berrow@baskingshark.ie

Genetic diversity of basking sharks is remarkably low with very little differentiation worldwide. However,
the study of basking shark population genetics is consé@ilargely by lack of samples, with only 84iind
viduals available worldwide in the two studiesdate. During a basking shark tagging study in Ireland in
2009, on occasion a shark would strike the boat with its tail on tagging. It was noticed on @s@ncc
that black slime (mucus) was left behind on the bow of the tagging boat. A sample of this slimelwas co
lected, DNA extracted from it and successfully amplified with basking shark specific primers. Further field
trials using a scraper demonstrated thslime could be collected easily from sharks, provoking minimal
reaction. This simple, rapid and effectively Fiomasive sampling approach presents considerable pote

tial for exploring the population genetics of basking sharks in more detail than #eesthipossible. Dr

ing 2010 we intend to supply a large number of samples from known gender sharks to improve resolution
of basking shark population structure and effective population size in the NE Atlantic, determinelrelate
ness of sharks sighted todwedr, and assist in identifying markers suitable for gender determination. There
is also potential to obtain samples for additional studies such as stable isotopes or physiological (ho
mone) studies of basking sharks. The utility of mucus samples irestafibther elasmobranchs has not

been explored, but clearly there may be a significant potential in other species with surface slime.

Keywords: Basking Shark, Tagging, Movements, Site Fidelity, Abundance
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CARTILAGINOUS FISHIMODELS FOR EVOONAR DEVELOPMENTAL GENCS
John Mulley
Bangor University
School of Biological Sciences, Bangor University, Deiniol Road, Bangor, Gwynedd LL57 2UW

j.mulley@bangor.ac.uk

Cartilaginous fish have been somewhat lefhind in the genome erg the lack of a tractable laboratory

model system has limited their use for many types of research and the absence of a vocal community has

caused them to be overlooked by genome sequencing centres. However, the introduction @f ye®/ E (i

I3SYSNF GA2yé¢ 5b! aSljdzSyOAy3 LIXFdF2Nya 221 asSia G2 NBO
massive increase in available whole genome sequences. Preliminary studies using these techngiogies su

gest that cartilaginous fish could be extrety useful for reconstructing the ancestral vertebrate genome

and particularly the role of gene and genome duplication in shaping the evolution of vertebrate develo

ment. The utility of these new technologies for generating transcriptomes and extremgéy hambers of

molecular markers for population genetics will also be discussed.

Keywords: Genomics, Genetics, Evolution, DNA sequencing
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UTILISING GENETICRKERS TO EXPLOREONOMIC QUESTIONSUNDERSTUDIED SPECIE®-
ROPEAN ELASMOBRANCH.

Andrew Mark Griffiths, Martin Genner and David Sims
Marine Biological Association

andiff@MBA.ac.uk

The recent discovery (or 1@discovery) that the common skatBipturus bati¥ actually comprises two sp

cies has Ighlighted the dearth of knowledge that concerns many European elasmobranchs, but the skates
and rays in particular. These groups pose a difficult challenge to ecologists and taxonomists, due to their
high levels of morphological conservatism they typicdéiynonstrate. The application of molecular rkar

ers to questions concerning their taxonomy and population biology may therefore be especially itumina

ing.

As part of our orgoing work focusing on the population structure of skates around the United &ingd

we have had the opportunity to characterise elasmobranch samples originating from both the north east
Atlantic and Mediterranean. Applying mitochondrial DNA control region sequencing to these broad colle
tions of specimens has allowed us to begin asigslongstanding hypotheses concerning the taxonomic
distinctiveness of stocks of elasmobranchs inhabiting the Mediterranean Sea and Atlantic Ocean. So far,
the results have been surprising. Samples of longnose skate sequenced from Northern Scotlaag/Norw
and Mallorca shared no haplotypes in common, perhaps supporting historic suggestions basedren diffe
ences in adult and eggs size that Mediterranean skate form a distinct stock. Conversely, the analysis of
dogfish Gcyliorhinus caniculasamples across similar geographic scale, where they demonstrate well
documented differences in size between Mediterranean and Atlantic populations, failed to find strong
genetic support for defining these stocks as distinct species, osgabies. Further analysis aher spe-

cies of skates found differing levels of genetic heterogeneity at this broad scale that may reflect the diffe
ing molecular markers employed or the distribution of samples, but the results highlight the difficulties in

generalising patterns of popation structure between species.


mailto:andiff@MBA.ac.uk
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POPULATION GENETIICSHE OPEN OCEAN GLOBAL ASSESSMBERTGENETIC STRUCTHGRN
THE BLUE SHARXdnace glauca

S.Fitzpatrick M.Shij\/?, D.Chapma?’; P.ProdoHi
'Queens University Belfast, 97 Lisburn RoatfaBe BT9 7BL, N.Ireland
’Nova Southeastern University Florida
3S’[ony Book UniversityNew York

p.prodohl@qub.ac.uk

The blue sharkPrionace glaucais a large pelagic elasmobranch that is heavily exploitetirgtted and
incidental fisheries worldwide. Despite its historical abundance and high productivity, some stugies su
gest severe declines in numbers over a relatively short period of time. Sound conservation anag-manag
ment of any exploited fishery requires fundamental understanding of the population substructuring of

the species involved, information that is currently lacking for the blue shark. In response to this pressing
conservation need, we performed a comprehensive assessment of the global popudatietic structure

of this far ranging species. Screening almost 1,000 individuals with 16 microsatellite markers, we conduct
the largest study of this kind yet undertaken for any species of shark and report a subtle but significant
level of genetic struaring of the blue shark on a global scale. This finding suggests that although adult
blue sharks are among the most vagile animals on the planet, geneflow is generally restricted to within

ocean basins.

Keywords Blue shark, microsatellite, populatiorrstture
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GENETIC POPULATIARBCTURE OF THE RORIESE DOGFISEENTROSCYMUS COERSARD
THE LEAFSCALE GULFHERRK CENTROPHORUS SQUAVEBMBITHIN THE EASTERN.LANTIC

Ana Verissimo, Jan R. McDowell, and John E. Graves
Virginia Institute oMarine Science, College of William and Mary
Route 1208, Greate Road, Gloucester Point VA 23062, U.S.A.

averissimo@vims.edu

The Portuguese dogfisBientrosycmnus coelolepand the leafscale gulpeCentrophorus sgamosusare

two widely distributed species of deepwater sharks with great importance to commercial fisheries in the
eastern North Atlantic. Both species are considered depleted off western Europe and a zero catch has
been advised by the ICES since 2008pide the current state of these resources, little is known regarding
the population structure of either species. In our study, the patterns of population structu@ ocbela-

pis and C. squamosug/ere evaluated using nuclear microsatellite markers andleotide sequences of
mitochondrial DNA gene regions. Sample collections were obtained from continental slope watees off Ir
land, mainland Portugal, Madeira, Mauritania and South Africa, as well as from thatlaidic ridge off

the Azores. High leveld genetic diversity were found at the nuclear microsatellite loci (mean allelie ric
ness and mean genetic diversity: ‘B®% and 0.76).78, respectively, €. coelolepis11.013.0 and 0.73

0.77, respectively, i€. squamosysalthough low diversity wascovered from mtDNA regions (haplotype
number and diversity: 16 and 0.64, respectivelyCincoelolepis23 and 0.56, respectively, @. squaro-

sug9. The intraspecific levels of genetic diversity were remarkably similar among sample collections and no
significant genetic differences were detected by pairwise tests of genetic differentiation, regardless of
marker type. The null hypothesis of panmixia within the sampled area could not be rejected for either
species, suggesting that enough gene flow is ogegramong locations to avoid the accumulation ob{pr

nounced genetic differences.

Keywords: deepwater squaloids; population structure; Atlantic.
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POPULATION GENETI®RSCTURE OF THE LONIGED VELVET DOGFCENTROSELACHUS GREP
DATERACROSS THE DEEFRTH ATLANTIC SEABE

S. Marianf, Coscia 1, Cunha R, Madeira G, Stefanni $& Castilho R
! University College Dublin, UCD School of Biofogyvironmental SciencBelfied, Dublin 4
2 CCMAR, University of Algarve, Portugal
*DOP, University okzores, Portugal

stefano.mariani@ucd.ie

Investigating population connectivity in the deep sea is one of the priority tasks in modern marine biology,
especially in longjved, poorly understood species thateatargeted by commercial exploitation. Deep sea
AKFNJ & INB FYy2y3a (GKS Y2ald @dZ ySNIrotSs FyR @Sid fSIad |

and significant efforts are needed to gauge the nature of their biodiversityhig®ry and habitatise.

We obtained samples of the lompsed velvet dogfistCentroselachus crepidatdoetween the northeast

and the central Atlantic Ocean, and screened them using a suite of seven polymorphic microsatellite

marker loci and the mitochondrial DNA controbien. Data were analysed in a hierarchical fashiort; tes

ing:i0b F2NJ ASYSGAO aA0NHZOUdZNAY 3 06SiG6SSy y2NIKSNYy o6wz201L €
Meteor bank) areas, anil) for consistency between nuclear and mitochondrial markers within areas

order to examine sekiased dispersal and patterns of lotgrm isolation and secondary contact.

Results show contrasting signals between types of genetic markers and help delineating complex evol
tionary processes, acting at different time scalesshape the current patterns of genetic variation in this

species.

Keywords: Deep Sea, Gene flow, North Atlantic
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CRYPTIC SPECIATIOND AVOLUTIONARY HIRY OF THEAJA MIRALETISRPECIES COMPLEX
Alessia CariahiLorenzo CarleSillaria Tosareflj Bernard Serét Fausto Tinti
lDept. Experimental Evolutionary Biology, University of Bologna, BolognaViigelmi 3, 40126,
Bologna, Italy
’Dépt Systématique et Evolution, Muséum national d'Histoire naturelle, Paris, France

fausto.tinti@unibo.it

The brown skatd&Raja miraletuss a relatively small skate distributed from Mediterranean and North-Eas

ern Atlantic to South Western Indian. The brown skate exhibits high levels of ecological and morphological
stasis, although a subtle but significant variation of meristic characters over its range led McEachran, Seret
and Miyake. Copeial989: 629641) to recognize at least three distant parapatric populations in theiMed
terranean, West and South Africa. Upliy areas at Cape Blanco (21° N) and at Cape Frio (18° S) may act

as barriers to divide these populations.

We retrieved phylogeographic patterns and measured genetic variation among these populatiorns-by an
lyzing geographic samples from Mediterranean, &g, Angola and South Africa at two mtDNA logi (c
tochrome oxidase | and large RNA ribosomal subunit) and at the genomic amplified fragment length DNA

polymorphic loci.

Phylogeographical patterns are extraordinarily consistent with morphological patteridentifying three
main clades and two major genetic breaks at Cape Blanco and Cape Frio, as observed by MeEakhran
(1989). However, new relevant issues for taxonomy, zoogeography, evolution and conservation of Raja

miraletus are:

1) genetic distaces among the three clades are at the species levels rather than at the population levels;
2) these three taxa are likely reproductively isolated units;

3) the South African clade appears to be more ancient than the Central West African and Mediterranean;

4) subtle but significant genetic polymorphisms within the Mediterranean indicated population structu

ing.

As a result, Raja miraletus is likely a complex of at least three cryptic species, whose populations showed
identical or slightly different rough estnal morphology. The evidences of cryptic speciation in skates and

elasmobranches are becoming more and more numerous, suggesting that the evolutionngsnahm#

ing signals could be a triggering factor for reproductive isolation and speciation pesces

Keywords: cryptic speciation, evolutionary animations; phylogeography; population genetics; reproductive

isolation
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SPECIATION OF THEORNBACK RARAJA CLAVATRAINNAEUS, 1758), BENTRAL MEDITERRANEA
'Hemida F.! Sergoua W? Capapé C3Tinti F.
'ENSSMAL , BP 19 Bois des-0#@&20 Dely Ibrahim Algiers Algeria
2USTL 34095 Montpellier, cedex 5, France
*DSyal LI OAl { l¢/8l@D'Ravenda\aas Mc o

hemidafarid@yahoo.fr

The Mediterranearichthyofauna includes 17 Rajidaaniily representatives (Fischet al., 1987); 15 ©-

curin the Algerian basin (Hemidd al., 2007). Diversity of coloration patterns was previously reported in
rajids (Dieuzeidet al., 1953; Aloncle, 1966; Capagptal., 1980; McEachran and Matheson, 1985; Mnasti

et al,, 2009). Observations made on specimens caught off Algerian coasts and Sicilia showed a great vari
bility on morphology and polychromatism of some ray spediegd asterias R. brachyuraR. polystigma

R montagu) especially on thornback rafRajaclavata (Limaeus, 1758). These specimens are described
and analysed in this work and compared by phenetics and cladistic methods in order to improve
knowledge of systematics of the species. Skates data vadlexted during investigations conducted from
1998 to 2002. The specimens were measured to the nearest millimeter, after identification basedron cha
acters given by the referenced guides: disk shape, thorns, dark stripes on tail. Twelve morphometric
measuements were carried out in 82 specimens, according to the gender and the site, and standardized
by the program Sizestd (Senatral, 1994): total length, disk length, digkdth). Data were mainly a

lysed using techniques concerning with PCA (principalponents analysis) and DA (discriminant analysis)
performed by Stastistica software (Statsoft, 1997). The species was divided in 2 groups after multivariate
analysis, according to the presence and absence of the thorns. The specimens, in each categedydsho
different patterns of dorsal surface. In 2003, we assessed the mitochondrial diversity through genotyping
20 thornback rays caught off the Algerian coasts. Th@chibtndrial gene 16 S and CR (Contre}ién)

were amplified and sequenced. Cladograrbsilf by neighbour joining and maximum parcimony imet

ods) do not confirm the phenetics conclusion but reveal haplotypes with low genetic diversity. However

the cladistic study support earlier multidimensionnal results of rajids comparison (Hetnéda2007).

Keywords: Morphometrics, 16 S gendpodp, cladistic, Algerian basin.
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ANTIPODEAN WHITE $tKS ON A MEDITERRANBVALKABOUT?: HIRIGAL DISPERSAL AOR
MARINE PREDATOR ACSIDS FOR AN ENDANGERANOMALOUS POPUILAN.

Leslie R. Nob}eChlysouIa Gubili David W. Simisw | 6 A (f, EvriMﬂ(aﬂkhSr,yS. Unsal Karhan4, Hakan
Kabasaka) Andrew P. Martify andCatherine S. Jonés

'University of Aberdeen, Department of Zoology, University of Aberdeen, Scotland
*Marine Biological Association, Marine Biological Associatioadélitill, Plymouth
528l T Aceh ! YADBSNEAGEY LyadaiddzisS 2F 9yOGANRBYYSy (!l
“|stanbul University, Department of Biology, Istanbul University, TURKEY
5Ichthyological Research SagigAtatirk Mahallesi, TURKEY
6Depar’[ment of Eology and Evolutionary Biology, University of Colorado, USA

l.r.noble@abdn.ac.uk

The provenance of white shark8grcharodon carchariaén the Mediterranean is both a conundrum and

an important conservation &dzS® / 2y aARSNAYy3I (KAa aLISOASaQ LINRLISyaiil
that the Mediterranean stock has little or no contemporary immigration from the Atlantic would suggest it

is extraordinarily vulnerable. To address this issue we sequenced tloehritdrial control region of rare

Mediterranean white sharks. Unexpectedly the juvenile sequences were identical although collected at

different locations and times, showing little genetic differentiation from kRExific lineages, but strong

separation fom geographically closer Atlantic/western Indian Ocean haplotypes. Historical long distance

dispersal, likely a consequence of navigational error during past climatic oscillations, and potential founder

effects are invoked to explain the anomalous relgtia KA LJA 2F (GKA& Aaz2fl GdSR waiaylQ

the present vulnerability of its nursery grounds.

Keywords: Mediterranean; white shark; mitochondrial DNA; conservation; migration
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SESSION @FISHERIES

RECENT INVESTIGATIANN SHARKS ARBYS OF THE FRENSHERIES
Bernard Seret & Antonin Blaison

Lw52 adzaSdzy ylFidA2ylt RQIA&G2ANBE yI GdzNBft ST 5SLI NISYS)
75231 Paris cedex B%rance

seret@mnhn.fr

In the fame of the action plan to support the French fisheries (Plan Barnier) launched in 2008, the mini
try of fisheries entrusted the research institute IRD to carry out a series of studies on the sharks and rays
of the French fisheries. These studies includBdthe production of a field guide to help the fisherman to
better identify these fishes, 2) the estimate of the conversion factors of shark and skate commegeial sp
cies, 3) the estimate of the main reproduction parameters of these fishes, and 4) asiaradlthe fishery

data collection system. Main results of these studies are presented.

Keywords: field guide, conversion factors, reproductive biology, fishery data, France
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TRENDS IN ABUNDANERND DISTRIBUTION DEEPWATER SHARKS HE VEST OF THE IRELAND
AND SCOTLAND FROMAWR. SURVEY DATA

Helen Dobby, Maurice ClarkeEmma Jones, Graham Johnston and Ciaran Kelly
! Marine Institute, Rinville, Oranmore, Co. Galway

maurice.clarke@marine.ie

Landings of deepwater sharks from the northeast Atlantic were first recorded in the late 1980s. The rapid
expansion of the fishery during the 1990s has been followed by an equally rapid decline in landings of the
two most commercially important specieBdqrtuguese dogdfish and leafscale gulper shark). Recent ICES
advice for these species has been for a zero catch based on an analysis of commerciateadeta

which indicates that both species are severely depleted. However, the assessments foatites¢her
deepwater shark species, are hampered by a lack of species specific landings data. Fishery independent
surveys provide speciespecific data which can be used to monitor trends in stock abundance. Two trawl
surveys are currently carried out the deepwater to the west of the British Isles by Marine Scotlard M

rine Laboratory (1998 onwards) and the Marine Institute, Ireland (228®0; 2006 onwards). In thigp

per we present spatibemporal trends in survey abundance and size composition aforange of
deepwater shark species based on the combined survey data set. The observed trends are theen consi

ered in relation to commercial fishery data over the past 15 years.

Keywords: deepwater, shark, survey data
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IRISH ELASMOBRANECIN COMMERCIAL HEFHES
Gary Hannon
SeaFisheries Protection Authority (SFPA), Clogheen, Clonakilty, Co. Cork

Gary.Hannon@sfpa.ie

The Sedrisheries Protection Authority (SFPA) is tasked with commercial fishésycement in Irish \&-

ters. Sharks, Skates and Rays are an important part of Irish commercial fisheries. In total, 39 species of

shark and 19 species of skate and ray have been documented historically in Irish Waters. However, only a

fraction of thesecould be considered to be commonly caught by the commercial fishing industry in Irish

Waters. Irish and EU fishing fleets are involved in bycatch fisheries for elasmobranch species within the

Irish EEZ. A profile of individual fisheries is discusseb indudes landing figures, fishing areas, vessel

types and what the elasmobranchs are used for. Recent conservation measures have been introduced

which have seen some of the more commonly caught species, (e.g. spustpgsus acanthigshow be-

ing illegal to land. The deepea shark species have recently been classified as having a zero quota, and

from 2011, at least 12 deepea shark species will be prohibited to be landed in Irish Waters. Traditionally

when Irish fishermen have caught elasmobrandhd S& KI @S € dzYLJSR G23SGKSNJ It a
FyR Fff &ai1rdSa FyR NIreéa Faz Soead aNI gaéod ¢tKAA Aa Vi
chdlenges for the industry and the SFPA, e.g. from an identification point of view. &hentation will

overview the recent history of commercial elasmobranch fisheries and will highlight the concernsfor th

se fisheries in the future.

Keywords: IrishCommercialElasmobranchFisheriesLegislation
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SESSION dMANAGEMENT AND CONSSEATION

SMOOTKFHOUNDS IN THE NORASE ATLANTIC: A CEHRYATION CONCERN?
Edward D. FarréllMaurice W. ClarKe Stefano Mariai
'Marine Institute, Rinville, Oranmore, Co. Galway
“University College Dublin

edward.d.farrell@gmail.com

The starry smootthound Mustelus asteriasCloquet) and the common smootiound Mustelus mg-

telus, Linnaeus) are small coastal, demersal sharks found in European waters. There is much confusion
over the identification of tese species due to the apparently low level of morphological variatesn b
tween them and the widespread use of ambiguous characteristics to differentiate them. This uncertainty
has prevented the accurate delineation of species distributions, inhibitedticollaf species specific life

history data and impeded the implementation of management and conservation strategies. In order to
resolve this, a study was conducted which focused on three keys areas (1) development of a simple gene
ic identification method(2) estimation of age and growth parameters (3) investigation of reproductive

biology.

Large scale application of the genetic identification method confirmed the widespread misidentification of
NE smootkhounds. Despite four years of extensive samplimghie NE Atlantic not a singd. mustelus
specimen was found. All specimens were confirmed to be M. asterias. This species was previously believed
to be short lived, fast growing and early maturing. However, examination of life history characteristics
proved the contrary. The length and age at 50 % maturity for males and females were estimated to be 78
cm TL and % yrs and 87 cm TL and 6 yrs, respectively, which is more than double the previous estimates.
Gestation period was ~ 12 months, followed by stirey period of ~12 months, resulting in a biennial ¢

cle, which is different from the annual cycle observed in Mediterranigarasterias Longevity was est

mated to be 13 and 18.3 years for males and females, respectively. The findings of the current stud
suggest that NE Atlantic M. asterias may be more susceptible to exploitation that previously believed and

that management and conservation strategies are now required.

Keywords: Age, growth, misidentification, Mustelus, reproduction
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LONGTERM CHANGE OHEADRIATIC DEMERSAREUOBRANCEOMMUNITY IN RESPONSE TO
PROLONGHBUMAN DISTURBANCE

Francesco FerrettiGiacomo C. OsioChris JenkiisAndrew ARosenberg*and Heike K. LotZe
! Biology Department, Dalhousie University, 1355 Oxford Street, Kalifa B3H 4J1, Canada

’Ocean Process and Analysis Laboratory, Institute for the Study of Earth, Oceans and Space, University of

New Hampshire
*Institute of Arctic & Alpine Research (INSTAAR), University of Colorado at Boulder
*Conservation International

ferretti@ mathstat.dal.ca

Elasmobranch diversity and abundance can drop considerably after short period of fishing. However, sp
cies composition changes in response to exploitation have been observed aroumebthe with initial

and overall decreases of large species, and frequently observed increases of smaller elasmobranchs.
Sharks and rays differ in their intrinsic resilience to perturbation, exposure to fishing, and response to

changes in the abundance dfdir predators and competitors.

Here we analyzed a demersal community of elasmobranchs in the Adriatic Sea, a large continental shelf of
the Mediterranean where marine ecosystems have been exploited for hundreds of years. In the Adriatic,
top predators sgh as large sharks and marine mammals have been reduced to dysfunctional levels and
while fishing exploitation fluctuated over time with an overall increase, there is a drastic difference b
tween the eastern and western side. Such a long exploitation yisfeeculiar ecological settings, andasp
tiotemporal contrasts of perturbation, made the region an ideal case to analyze population dynamics over

long time scales and across different exploitation regimes.

We combined and standardized catches from fivélmhed and unpublished trawl surveys carried out in

the area since 1948, by using generalized linear and mixed effect models controlling for technological and
environmental covariates. Within a multi model information theoretic approach, we estimatedting

trends in abundance and specispecific ecological requirements of 33 species of sharks and rays. Life
histories, fish market and effort data, and historical fishing information from the 19th century were used

to explain relative changes in populati abundance.

We detected multiple cases of species extirpations, a strong correlation between historical intensity of
exploitation and the stage of demersal community degradation, and cases of species increases despite
intense fishing. We will discuss ather these patterns represent advanced stages of huimaluced eo-

logical change not yet expressed in other similar ecosystems worldwide.

Keywords: mes@redators, longterm changes, generalized linear models, trawl surveys, speciesaxtirp

tion.
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ESTIMATE OF FISHING, NATURMND TOTAL MORTALIFROM FEMALE TO EBRWE® RATIOS: A NIO
EL ILLUSTRATED FBGE MILK SHARKHIZOPRIONODON ACSFROM OMAN

Anesh Govender and Aaron C. Henderson

Department of Marine Sciences, College of Agricultural and Marine Sciéhd&s) Qaboos University,-Al

Khoud, Muscat, Sultanate of Oman

Govender@squ.edu.om

In this study, we develop an age structured model that provides estimates of instantaneous mortality
rates (total, natural and $hing mortality) in sharks. We illustrate the model with data collected from the
Rhizoprionodon acutufishery of Oman. Input data include age estimates, selectivity and maturity at age
and female to embryo ratios per age class harvested. Moreover, fremmtbdel outputs we suggest that
female to embryo ratios can be used to predict fishing mortality rates in shark fisheries. The use of the
embryo: female ratio as a predictor of fishing mortality is based on the premise that generally elder f
male sharks wold produce more embryos. Hence, the selective removal of older individuals would result
in skewed embryo:female ratios. An independent estimate of Z (eg. from a catch curve) is requirad to co

straint the model outputs of M and F.

Keywords: Mortality, elemobranch, agstructured model
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PROGRESS AND CHAGHENIN EUROPEAN SKA®NSERVATION
Sonja Fordham
Shark Advocates International
1990 M Street, NW, Suite 250, Washington, DC 20036

sonja@sharkadycates.org

The record for implementation for the 2009 European Community Plan of Action (CPOA) for the &onserv
tion and Management of Sharks has been mixed. Since the last European Elasmobranch Association (EEA)
meeting, the European Union (EU) tooknsiigant steps toward heeding scientific advice for depleted
spiny dogfish and porbeagle fisheries, but failed in efforts to regulate international trade in the species
through the Convention on International Trade in Endangered Species (CITES) ant rtmkionfishing
through the International Commission for the Conservation of Atlantic Tunas (ICCAT). Fishermen continue
to land protected species illegally in the EU (particularly in Spain), EU Member States have not lived up to
commitments to protect addiional species listed under the Barcelona Convention, and movement by the
European Commission to fulfill their pledge to strengthen the EU shark finning ban has been slow. The
second half of 2010 offers numerous opportunities for improving CPOA implen@mtauch as a public
consultation on the EU finning regulation, new scientific advice for EU thorny skate fisheries in the Nort
west Atlantic, an Eddosted annual ICCAT meeting, and setting of the 2011 EU total allowable catch limits
for sharks and rays.The specifics related to progress and the latest challenges in improving European
elasmobranch policies will be detailed with a view toward enhancing the involvement of elasmobranch

scientists in the fisheries management process.

Keywords: shark, conseation, fisheries, protection, finning.
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THE STATUS OF SHARKBHE UNITED ARARIRATES
Rima W. JabadpSaif M. Al Ghdiswaleed HamZzand Aaron C. Hendersén
' United Arab Emirates University, Faculty of Science, Biology Department, Al Ein, UA
% Sultan Qaboos University, Department of Marine Science & Fisheries, Sultanate of Oman

rjabado@uaeu.ac.ae

Data on the artisanal elasmobranch fishery and the status of sharks in the United Arab Emirates UAE) ar
currently sparse. Preliminary studies at landing sites have shown that the elasmobranch catch & increa
ingly high which suggests unsustainable levels of fishing. Furthermore, it is believed that the UAE is serving

as a hub in the Arabian Gulf region tbe export and trade in shark fins to Eastern Asia.

To manage this shark fishery and gain a better understanding of the threats sharks face in UAE waters, it is
crucial to monitor catch and trade of these animals. However, limited information is aeadatthe caon-

position, abundance, distribution and biology of sharks found in UAE waters. This lack of data limits the
development and implementation of management initiatives that could lead to regulations on thei-explo

tation of these stocks and their cogrvation.

As part of a new research project, interviews with fishermen and research surveys are being conducted at
landing sites and in coastal areas across the country. Data collected will include information on the fishery
characteristics, species comgtion, seasonal abundance, feeding ecology, genetics and fin trade of

sharks. These results will lay the foundations for future studies on sharks in the UAE as well as provide

scientific information to support new management plans.

Keywords Arabian Gulffisheries, fin trade, research, management


mailto:rjabado@uaeu.ac.ae

30 |

SESSION $BIOLOGY

SKIN CHARACTERISTESHARKS IN RELATIGNCALCIFIHDERMAL STRUCTURES
Johannes Waligora and Oliver Hampe
Natural History Museum, Invalidenstral3e 43, 10115 Berlin, Germany

johannes.waligora@mfberlin.de

Aquatic locomotion among Chondrichthyes is diversified, e.g. chimaeras and some batoids oscillate there
LISOG2NIta F2N) adzy RSNB I G SN Ft Ag@SBelachiZonlp akidl Srdicaddakiuz2 A R &
dulation is used as main propulsor however locomotive patterns and e.g. tail anatomy are also diverse. At
least four mairtypes are known: thunniform, generalized, demersal, and a fourth squaliform type. Lateral
axial undilation causes skin stress through bending, requiring a structure strong but flexile. The main
characteristics of shark skin referring to flexibility, store energy, and body stiffness are putatively dete
mined by collagen fibre patterns. These collagertgras vary among species and body regions, e.g. trunk

and dorsal fin or dorsal and ventral lobe of caudal fin. Former studies explored, that derived shanks (thu
niform pelagic hunters) display thick collagen fibre pattern. The ongoing project aims toeexgio cha
acteristics, considering flexibility and histology of European shore sharks, representing shark diversity in
ecological and locomotive pattern. Histology (thickness and number of collagen layers, anchoring-of dent
cles), pressure holding, anceihding ability will be documented and compared among the species and
specific body regions (trunk, fins, caudal peduncle etc.). Of special interest is the relationship to dermal
calcified structures (denticles, spines) which has not been in focus of igatsh. In theory hard stret

tures on skin and body extensions are supposed to have strong influence on skin characteristics, as shown
e.g. in bony fish. Strong ganoid scales in primitive bony fish resist compressive forces and in medern tel
osts strong simes in the front of fins ensure body stability; soft spines in the back are used for locomotion.
The results will help to understand the role and function of skin and calcified dermal structures during

locomotion.

Keywords: locomotive patterns, spinesnieles, collagen fibres
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FIRST DESCRIPTION OF THE AMPULLAE OF LORENZINI IN THE LONGNOSE VELENTRIERGFISH
LACHUS CREPIDATEBCAGE AND CAPELLO, 1864) FROM THE NE ATLANTIC: MORPHQROGY, HIST
CHEMISTRY AND ECOLOGICAL HYPOTHESIS

Massimiliano Bottary Elena Luchefti Samuel P. Iglesfas
Ivan ConsalvVcand Umberto Scacéo
Ystituto Superiore per la Protezione e la Ricerca Ambientale (ISPRA), Rome, Italy

massimiliano.bottaro@isprambiente.it

“Muséum National d'Histoire Naturelle, Département Milieux et Peuplements Aquatiques, Statioo-de Bi

logie Marine de Concarneau, France

The ampullae of Lorenzini (AL) have been the source of scientific controversy since their discovery 350
years ago butdespite the different point of views on their functions, it is clear that they play a fundgame

tal role in the life of the cartilaginous fishes. In particular, using morphological aspects of sensory systems
may enable predictions on ecological relationshijggween organisms for which direct behaviourdd-o

servations are difficult or impossible, like the deepter species.

Here we introduce this approach to study the electroreceptors of the longnose velvet d@giginosed-

chus crepidate(Bocage and Cape|l 1864), a species regularly caught in the degper fisheries on the
continental slopes of the Northeast Atlantic. We describes for the first time the ampullary organs in the
longnose velvet dogfish and attempt to discuss possible relationships betthe@nanatomical structure

and the ecological patterns of this de@gter shark.

AL are were organized in 4 clusters and they were dipped in a dense and abundant gel. AL were numerous
and constituted by a canal and by a terminal portion, the ampulla cleayrinth filled with gel. The canal

was constituted by a single squamous epithelium, showing Alcian positive gel protrusions and WGA and
ConA lectins positivity. The ampulla chamber was organized-itb Jdveoli of pseudostratified epithiel

um, composed byarger oval cells and pyramidal cells. Alcian blue, pH 2,5, such as WGA and ConA lectins

positivity has been observed.

C. crepidateinhabits deep waters where it especially eats mesopelagic fishes and the omogenoiis distr
bution of the clusters, the numeus ampullae, such as the high number of the sensory alveoli ngy su
gest an electrosensory system with high spatial resolution ideal for predation on active prey types. Further
investigations on diet and visual biology are necessary to completely dlaifeal role of the AL in this

shark.

Keywords: ampullae of Lorenzini, cartilaginous fishes, degler, electroreception, sensory ecology
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THE EFFECTS OF SHIHRM BLOOD STORAGESBIARK HAEMATOLOGI®ARAMETERS, USING
IAGO OMANENSKS A MODEL SPEEIE

Alan J. Reeve Aaron C. Henderson

'Sultan Qaboos University, Department of Marine Science & Fisheries, Sultan Qaboos University, P.O. Box

34, Al Khod 123, Sultanate of Oman

alreeve@squ.edu.om

Haematologicaparameters including cell concentrations, cell sizes, haematocrit and haemoglobimeonce
tration, are assessed for a number of reasons including health monitoring in captive animals, as well as
physiological investigations. However, while it is accepted thagterm storage of blood samples has
deleterious effects on most parameters, little attention has been paid to the effects of-tront storage

(1¢ 24 hrs) on such measurements. In this study, basic haematological parameters were assessged at reg
lar intervals over a 24 hour period, using blood samples collected from the bigeye houndsiark

omanensis

Keywordsiago omanensidigeye houndsharkHaematological parameters
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THE SEXUAL INTERADIS AND SOCIAL NETRKS OF A BENTHIC RKA
David Jacoby, Dheeraj Busawon and David Sims
Marine Biological Association of the UK, The Laboratory, Citadel Hill, Plymouth, Devon, PL1 2PB

david.jacoby@mba.ac.uk

Marine predators such as sharks often formgdérsex aggregations as part of their diet behavioural cycle.
Such aggregations are potentially driven by contrasting reproductive and behavioural strategies between
the sexes leading to distinct sexual segregation. There is however no experimental evidahsuch
predator aggregations are governed by intrinsic social systems demonstratingelondemporal stali

ity.

Social network analysis offers a versatile theoretical framework with which to study the structureyand d
namics of complex systems. Ratg, network theory has been adapted to study interactions in animal
populations with wide applications in terrestrial and marine vertebrates. During this developmest, ela

mobranchs have been exclusively overlooked.

Presented here are results from a re¢eaptive study which adopts a social network approach in order to
better understand the mechanisms which underpin aggregation and segregation in the small speited ca
shark Gcyliorhinus caniculaSocial network structure, temporal stability and activitpfiles were a@a-

lysed to examine the impact of introduced males on social structure of four captive groups (each n = 8) of
female catshark. Socially isolated females suffered greater disruption when males and control females
were introduced, experiencingreater levels of partner exchange, reduced temporal stability amd i

creased activity levels.

These results indicate that male presence is highly disruptive to weak feshat& social networks; ce

versely, aggregations demonstrating relatively strongnperally stable social bonds (at least by some
AYRAGARdzZE £ a0 | NB LI NIOAOdzZ NI & NBaAfASyld G2 LRAISydAl
O2yaiNIAYyGaQ YIe KFE@S RA&GLI NI GS AyTEdzSyOS ithinll2y AYRAJ,

a social network and may thus impact individual fithess unequally.

Keywords: network analysis, sexual segregation, sociality
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EX SITCONSERVATION AND BEHDUR OF CAPTIVENBATIGER SHARKZARCHARIAS TAURUS
Cheryl Nicholson and Dr. Cock Varstérhout
University of Hull
30 Lumley Gardens, Burnopfield, Newcastle upon Tyne, NE16 6JX

c.h.z.nicholson@googlemail.com

The behaviour and spatial distribution of sand tiger sha@ar¢harias taurgysvas recorded to analyse the
effects of feeding and reproductive season of these endangered fish in captivity. Males significantly i
creased swimming speed, while females decreased speed during the mating season. The frequency of pre
copulatory behaviourgliffered significantly between individuals, and male sharks with the fastest mean
swimming speed displayed the most mating behaviours. During the mating season, males spent signif
cantly more time in the areas commonly frequented by females. The nearégtlmmur and givavay oc-
currences, measures which may reflect the dominance hierarchy between sharks, were not influenced by
mating seasonC. taurusndividuals who frequently gaveray at encounters were significantly more likely

to avoid encounters at digance. Sharks did not change swimming speed in feeding days compared-to non
feeding days, and likewise, there was no effect on-giag occurrences depending on feeding. On feeding
days, sharks spent significantly more time in and around the sections vtheyewere fed. Swimming
speeds were significantly faster during the night time periods, and the sharks are particularly active at
night, spending a higher proportion of time patrolling and less time resting. The presence of divers and
visitors has no detgable effects on the behaviour or distribution of sharks. In addition a captive mating

was observed and filmed during this study.

Keywords : Exitu, sand tiger shark, preopulatory, behaviour
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USE OF ISOTOPIC AX3IS OF VERTEBRAE MUSCLE IRECONSTRUCTING NND TROPHICGR
SITION OF THE BLHARKRRIONACE GLAUGWD SILKY SHARMARCHARHINUS FALEKRG) IN
THE INDIAN OCEAN

N. Rabehagasda A. Lorraift and P. Bach
IRD, La Réunion University
SEMIR, ZAC 200, 16 Rue Claude Chappe, 8é426rt, LA REUNION

rabehagasoa@yahoo.fr

The blue shark®rionace glaucaand the silky shar€archarhinus falciformare oceanic pelagic predators
caught as bycatch by open ocean fisheries. Their respectvkidifory spectrums show strong differences

but the situation in the west part of the Indian Ocean is poorly known because of a worrying lack of data.
The stable isotope ratios of carbon{ 0 I Yy R yN)ir\iBsHeS lavedaibroad array of applicasio

in ecology. The stable isotope ratios of carbon (13C/12C) and nitrogen (15N/14N) in predator tissues are
directly related to those of their prey. Knowledge of the trophic ecology aflspopulations should pr

vide a greater understanding of their role in the pelagic realm.

Dorsal muscle and vertebra of individuals of blue shark ranged from 34.5 to 304 cm FL and silky sharks
ranged from 55.5 to 264 cm FL from the southwestern Indiare@aeere analyzed. Muscles were freeze
dried and vertebra dried in an oven. Following drying, vertebrae were sectioned transversally on low
speed saw with two diamond blades, cleaned with distilled water and the corpus calcareum was then cut
with scalpel ito small fragments, representing each annual growth increment. Samples were then ground
to a fine powder and lipids were removed with cyclohexane. Isotopic analysis were performed on 0.300 to

0.400 mg of homogenized powder by loading into tin cups andyaedlin a spectrometer.

Stable isotope analyses in soft tissues such as muscle provide dietary information corresponding to several
months to one year, depending on species. In contrast, hard tissues as vertebrae grow continuously by
accretion of new moletzf $34 gAGK y2 GdINYy2OSNI | TOSNFaa Wik arao
ues along the vertebrae integrate the feeding ecology of an individual over its lifetime. Our study displays
preliminary results on the trophic signature of blue shark and/shark individuals according to size and
latitude. Both ontogenic patterns and trophic level at a given size are compared at intra and inter specific
levels. The ecological role of the two species on concern is discussed in relation to an ecosystem based

approach to fisheries.

KeywordsPrionace glauca, Carcharhinus falcifornigstop, vertebrae, muscle
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SESSION 6 TAGGING

TAGGING THE ELUSBASKING SHARK INSRIWATERS
Simon Berrow and Emmett Johnston
Irish Basking Shark Study Group
Merchants Quy, Kilrush, Co Clare., Ireland

simon.berrow@baskingshark.ie

The movements, site fidelity and behaviour of basking sharks are poorly understood. Satellite telemetry
using archival tags has shown broadlscmovements over short periods in some areas. Since 2008 we
have been deploying individually numbered coloured tags on basking sharks in Irish coastal waters. This
cheap and easy technique allow us to explore, abundance, short and long distance movames as
providing a tagged population for shetérm behavioural studies. Eight tags were deployed in 2008 during

a pilot study in Counties Kerry and Donegal with a further 104 deployed in 2009. Already during 2010 we
have deployed over 100 tags. Wad a total of seven confirmed 1mghtings of tagged sharks, including

two international resightings between Donegal and Scotland and two unconfirmed records during 2009.

A yellow tagged shark from Co Donegal was observed amongst a group of 20 sh&t in the Inner
Hebrides on 26th June. This equates to a distance of around 140km in 22 days. A yellow tag was recorded
on 10 August off Ardnamurchan Point, Isle of Mull a distance of 140km from the tagging site within one
month. Local site fidelity s recorded for individual shaslover 411 days off Countiesotk, Kerry and
Donegal as well as some local movements of up to 20km. Abundance can be estimated through mark
recapture analysis and this has been carried out over in North Donegal duringa@@02010, where a

crude estimate of 135 sharks in the area in 2009 and around3P00sharks 2010. Other studies facilita

ed through having a tagged population include genetic and chemical analysis. Tagging basking sharks with
coloured tags has great pential. Here we present some early findings from this tagging project and e

plore what other studies could be carried out using this technique.

Keywords: Basking Shark, Tagging, Movements, Site Fidelity, Abundance


mailto:simon.berrow@baskingshark.ie

| 37
SATELLITE TRACKINEBASKING SHARKS HE NE ATLANTIC.
E. Stéphah A. Junyy J. Hafl G. Haft S. Bessudo G. Solet
F. Royetand B. Calmetté's
! APECS, Rue de Liége, BP 51151, 29211 Brest cedex 1, France
ZManx Basking Shark Watch, Tynwalds Mills, St Johns, IM4 3AE, Isle of Man
® Funchcion Malpelo y otros ecosystemas, Carrera 11%87local 4, Bogota, Columbia
*CLS, 40 rue Hermeés, 31520 Ramonville St Agne, France

eric@assenpecs.org

The basking sharlCétorhinus maximyss widely distribited but only regularly seen in few coastal areas.
Previous satellite tagging studies in NE Atlantic revealed several kinds of movement patterns orothe Eur
pean continental shelf and shdifeak and in one case, a transatlantic migration. They also shawale
movements depending on ocean habitat. In the frame of an international program, we deployed ten pop
up archival transmitting tags on basking sharks, two off the west coast of Brittany (France) withia-the N
tional Marine Protected Area of the Iroig&ea in June 2009 and eight off the southwest Isle of Man in July
2009. Six males and four females were tagged, ranging in size between 3 and 8 meters. Nine of the ten
tags transmitted data through Argos satellites while the last one has been physicallyered on a
beach. Two tags popped off prematurely after less than 20 days and are not considered for the analysis.
For the 8 remaining tags, deployment periods lasted between 37 and 245 days. Most probabledracks r
constructed with a statespace model ar@resented as well as changes in depth distribution, and for one

shark, daily dive patterns.

Keywords: basking shark, No#fast Atlantic, satellite archival tag, geolocation, depth distribution


mailto:eric@asso-apecs.org

38 |

SPACHEISE AND LEVY FLIGERRCH PATTERNS OFEBSARKSRIONACE GLAUBRRELATION TO
ENVIRONMENTAL GRADTE IN THE NOR-BASTERN ATLANTIC

Nuno Queiroz, Nicolas E. Humphries and David W. Sims

CIBICQ; U.P., Centro de Investigacdo em Biodiversidade e Recursos Genéticos, Campus Agrario de Vairao,

Rua Padrérmando Quintas, 448668 Vairdo, Portugal

nuno.queiroz@gmail.com

Identification of habitat preferences for pelagic sharks is of vital importance for effective conservation and
management efforts. Popp satelite-linked archival tags were deployed in blue shadPkimnace glaucin

the North-east Atlantic to determine the degree of spatial aggregations. Overall, blue sharks moved south
west of the tagging sites (English Channel and southern Portugal), exgniprttmounced site fidelity to
localised, rich frontal areas, with the estimated spase pattern being statistically different from arra

dom array. Sharks occupied a broad vertical deptlg @60 m) and water temperature range (7.2°
27.2°C). MaximumKelihood methods were also used to test for Lévy patterns in relation to environme

tal gradients from recovered satellite tags. Strong support was found for Lévy search patterns irethis sp
cies, with one particular individual switching between Lévy andvBian movement, and back again, as it
traversed different habitat types. The spatial occurrence of these two principal patterns was also tested
and we found that Lévy behaviour was largely associated with less productive waters (sparser prey) while
Brownian movements occurred in more productive shelf habitats (abundant prey). These resultsnare co

sistent with the Lévy flight foraging hypothesis.

Keywords: blue shark; spacse; site fidelity; Lévy behaviour; thermal fronts
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MOVEMENT AND BEHAVIRPATTERNSFOTHE CRITICAIHNDANGERED COMMOMEK
DIPTURUS BATREVEREDBY ELECTRONIC TAGGIN
Victoria J. Wearmouth and David W. Sims

Marine Biological Association of the UK, The Latmoy, Citadel HillPlymouth PL1 2PB

viw@mba.ac.uk

Understanding animal distributions and habitat utilisation is vital for the management of populatiens, e
pecially those of endangered species. However, this information is not available for the majority of marine
species and is diffidt to obtain for those with low population densities. The common skBipturus la-

tis, was once abundant and widespread in the Negthst Atlantic but is now thought to be locally extinct

in the Irish Sea and in the central and southern North Sea, ahstaéd as Critically Endangered on the
IUCN Red List. The constraints of skate body morphology on locomotory mode assume low levels of activ
ty with long periods spent resting on the seabed, therefore predicting a high degree of site fidelity. To i
vesticate this hypothesis we tagged 31 common skate (7 male and 24 female) with depth and
temperaturelogging data storage tags off the west coast of Scotland between May 2008 and(day
Thirteen tags have since been recovered following times at libertysaf 02 months. All tags were rege

ered within close proximity of the release location, suggesting high levels of site fidelity to localised areas.
Within these local areas however, tintkepth profiles were dominated by periods of high activity, with
vertical movements of > 100 m being conducted on a regular, sometimes daily, basisndinidual pla-

ticity was observed in vertical activity patterns with individuals switching between low and high activity
patterns. Limited shorterm horizontal movementsn preferred habitats supporting apparently highrfo
F3Ay3a FOGAGAGeE KAIKEAIKGA GKS ySSR F2NJ aLlJ GALlf

fish, that appears now largely extirpated from European waters.

Keywords: Activity, Dive profilélabitat use, Telemetry, Conservation
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1. THE OMAN SHARK PROIE
Alan. J. Reeveand Aaron C. Hendersdn

'Sultan Qaboos University, Department of Marine Science & Fisheries, Sultan Qaboos University, P.O. Box

34, Al Khod 123, Sultanagé Oman

Abtract: Sharks form a large component of fishery landings throughout Arabia, where their flesh is utilised

both fresh and dried. However, shark landings have increased dramatically in the last decade, due to the

value of shark finonthe expo¥t NJ SG =X FyR Ylye &LIS0OASa y2¢ FLILISEN G2
is a governmenfunded initiative to investigate the biology and ecology of the elasmobranchs inhabiting

hYFyA 6 GSNERE 6AGK || @ASg (2 Sy adeddmplianch keSourdesiza G A y | 0 f
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goals.
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2. SKATES AND RAYSBEBSES COLLECT CEINERI COASTBEVELOPMENHIRST B
SULTS AND PERSPEESIV

A. Lefrac, C. Hennache , A.Wargniez, A. Jung, and E.Stéphan
APECS, Rue de Liége, BP 51151, 29211 Brest cedex 1, France

agathe@ass@pecs.org

Since 2005, APECS coordinates a national collect of stranded skates aedgegses based on public

LI NGAOALI A2y | aAaGSNI LINP2SOG 2F GKS {KFENJ] ¢NM¥zaAd «a
improving knowledge about rays and skates lays spawning areas and increasing public awareness. In 2008,

we created and broadisted an ID guide to introduce the main species of eggcases and to explain how to

contribute to the project. We also developed a network of relays points distributed on the French coasts
6bDhQa 2FFAOS&T 2FFAOSA T2 NJskiRodiMIknanieat 40 réladys ryfake tf@2 dzy OA f a3
public information and data return easier. The program knows an exponential success and today we have

recorded more than 300 prospectors@&B5000 eggcases of 7 differesgecies. Results in term of number

of eggcasesollected by species, number of proscpections and geographical and temporal differences are

presented. Currently, APECS tries to find some ways to connect eggcases stranded areas with skates and

rays spawning areas. We intend to work with divers to camtine results of eggcases coastal harvests.

Keywords: skates and rays, eggcases, public awarness, spawning areas, public awarness
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3. THE SCIENCE OF MERMA{ Q t | w{ FUBLYC PARTIQIRADI®BIA TOOL FOR
INVESTIGATING EGGING ELASMOBRANGHRSERY AREAS INLARD

Varian, S., Corcoran, K., Oh, K. Gaughran, A., Durtag&tynn, W.Armstrong, C.,
Mariani, S and Yearsley, J.
'Marine Dimensions, PO Box 9696, Dublin 18, Ireland
2UCD School of Biology and Environmental Science, Belfieldn Qubikeland

sarahvarian@marinedimensions.ie
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vide valuable information on the location of nursergas for egglaying elasmobranchs, some of which are
SYRIYaSNBR 2NJ NI NBo LNBflyRQa $330+asS ardmiAy3da
thusiastic response from the public since its launch in 2007, with many schools, diving clubs, amtjlers
nature enthusiasts reporting their observations of purses. As a result, a total of 2946 eggcases from 10
species of shark, skate and ray have been reported from 170 beaches over a period of three years (80% of
which have been identified to speciesI&t o6& LINRP2SO0 aO0ASyidAraitavo b2i
most common species of inshore shark, the Lesser Spotted D@&ffidlorhinus canaliculdave been b-

served most frequently (69.79% of all eggcases identified). Purses produced laygire less common
Greater Spotted Dodfislgcyliorhinus stellaridiave been reported much less frequently (1.44%). Nume

ous eggcases from commercial species of skate have also been reported, with the Thornback Ray, Raja
clavata, being the most command widespread (20.83%). Other commercial species have beerntrepor

ed less frequently, ie. the Spotted R&agja montagu{5.37%), Blonde RaRaja brachyura(0.42%), Small

Eyed RayRaja microcellatg0.68%) and Cuckoo Rdyeucoraja naevufd.13%). Cdirmed sightings of
eggcases from the critically endangered Common Skaipturus batis(0.17%), critically endangered

White SkateRostroraja albg0.25%) and endangered Undulate RRgja undulatg0.93%), are of partic

lar interest, especially sincel éhree species were recently afforded protection by the EU due to their vu
nerable conservation status. With some restrictions, these data can be used to identify key nursery areas,

providing useful information for conservation purposes.

Keywords: sktes, rays, elasmobranch, nursery areas, public participation
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4. PHOTO IDENTIFICATI®SIA METHOD OF STUNDY BASKING SHARKIMANX
WATERS
Eleanor Stone, Jackie Hall & Graham Hall
The Manx Wildlife Trust, Tynwald Mills, St Johns, Isle of Man, IM4 3AE

eleanor@manxwt.org.uk

Photo identification (ID) is a widely used tool in the study of animal populations. It uses naturalty occu

ring, distinctive markings on readily accessible areas of the animal, to distingefseen different ind

viduals within a population. For basking sharks, the most useable area for identification is the dorsal fin,

which commonly has nicks and cuts out of its trailing edge, as well as scarring and skin pigmentation pa

terns. The Manx Bking Shark Watch (MBSW) has been studying basking sharks in Manx waters since

2005, although only had the resources to start dedicated photo ID in 2009. It also has a small set of images

from the research vessel from 2008 and from the general public. glighity images of individuals are
OFiS32NRaSR Ayid2 (K2aS GKIG INBE NBFRAt& ARSYGAFAILIOGOES
YyA014Q0 YR (GK2aS 6KAOK KI @S GSNBS@AINANLR orWNA Ry AAGdzai
enR 2F HnndpE GKSNB 6SNB on WgStt YINJSRQ AYRADARIZ f &z
als in the MBSW catalogue. An underwater pole camera is used during encounters, to sex the sharks, and

this data is used alongside the fin ID imagetthe 54 sharks so far identified, 24 are known to be male

and only 6 female. Twelve individuals have so far beesighted in a subsequent encounter, with three

individuals having been seen in more than one year. Photo ID is continuing in the 2@1€e&sbn & by

autumn 2010 we will have analysed the resulting data. This ongoing data set will provide information

about the site fidelity, local movements and group associations of basking sharks within Manx waters &

will hopefully feed into a wider prog studying basking shark movements throughout western Britain.

Keywords: basking shark; photo ID; Britain; conservation
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5. MULTIPLE FUNCTIONSIQMINESCENCE FRGWTERN SHARKTMOPTERUS
SPINAXPHOTOPHORES

Julien M. Claes, and Jérodme Mallefet

Université catholique de Louvain, Laboratoire de Biologie MaBridlace Croix du Sud, 1348iL0

vainla-Neuve, Belgium

julien.m.claes@uclouvain.be

In the permanent darkness of the deep sea, many organigm®ialuminescent i.e. they are able to emit

a visible light from specialised photogenic structures called photocytes (photogenic cells) or photophores
(photogenic organs). The high phenotypic diversity of this phenomenon is generally believed to tflect i
great ecological importance as a privilegiate signal for attracting conspecifics, finding food and evading

predators.

The role of the luminescence of the velvet belly lantern sh&tinppterus spingxhas been extensively

studied in the recent years ug varied techniques including pharmacology, luminometry, spectvoph

G2YSGONE YR KAralz2t2z23eo wSadzZ 64 AYRAOFIGS GKIG GKAA &K
previously believed. The structural complexity of the photophore arrangement amditferential physs-

logical control of these structures suggest indeed the light emission of this shark to possess multiple fun

tions including luminous signalling, camougisand lightening.

Keywords bioluminescence, sexual dimorphism, camouflage, o signalling.
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6. FEEDING ECOLOGY BBRT FIN MAKO SHARKNORTH ATLANTIS:IT A GENERA
IST PREDATOR?

Mucientes, GR?; Pérez, A Guerra, A and Saboridd&ey, F
! Institute of Marine Research, CSIC. Spain
Z Center of Marine Technologyp&n

gonzalo@iim.csic.es

The shortfin mako sharksurus oxyrinchysis a pelagic oceanic specie with wide spread distribution in
temperate and tropical waters. It is a target species of the surface longlinenyisheall the world’s
oceans, North Atlantic specially. The mako and others pelagic sharks are important commercial catches
and little is known about their trophic relationships, which is an important subject for applying thesecosy

tem approach to fisherie management. The aim of this study was know the mako shark diet throughout

GKS @SFENYW {{i2YFO0OKa 2F wunn &aKFN]Ja 6SNB lylftel SR ! yAY

Sex ratio was 1:1. Makos were collect with pelagic longline onboard codhérf FAaKAYy 3 @SaasSt
North Atlantic waters. The 51% of the specimens showed food (any item) in their stomachs and-cumul

tive prey curves are presented. The digestion index for each prey item was recorded. The species found

were placed into eight @jor groups: teleost undetermined, pelagic teleost, tuna and similar, crustacean,
cephalopod, cetacean, others and non living material. The percentage by number, weight, frequency of
occurrence, and index of relative importance (IIR) were used to desitréddediet. It showed teleosts to

be the principal component, mainly pelagic fish (6Bglone beloneand Alepisaurus fergxand pelagic

cephalopods of medium size Blstioteuthisspp. There were no differences between sexes. On the other

hand, we try toshed light on the prey selectivity. Seasonality in food habits was analyzed to determinate if

the diet is in accordance with the current availability of food items. A comparison between North Atlantic

and South Pacific diets of this species was undertaken.

Keywords: feeding ecology, shortfin mako shéskrus oxyrinchysNorth Atlantic
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7. AGE AND GROWTH STEE®DOF THE BLUE SHARKONACE GLAUDATHE SOUAF
WEST INDIAN OCEAN

N. RabehagaséaP. Bach A. Lorrain, L. Vigliola, E. Romarang S. Campaa
IRD, La Réunion UniversiSEMIR, ZAC 200, 16 Rue Claude Chappe, 97420 Le Port, LA REUNION

rabehagasoa@yahoo.fr

Validated age and growth estimates are important for constructing-sigectured population dyniic
models of chondrichthyan fish, especially those which are exploited or accidentally caught by fisheries.
The blue sharkPrionace glaucais a ubiquitous oceanic pelagic species and one of the main bycaeh sp
cies in longline fisheries worldwide. If aomt of blue shark fishery data varies widely between oceans,
the situation is critical in the Indian Ocean where demographic analysis for this species is rudimentary. In
this context, basic knowledge on life history traits must be obtained in order t@bibeto predict popud-

tion responses to disturbances, such as fishing pressure.

Our age and growth estimates for blue shaPkionace glaucain the southwestern Indian Ocean derived

from 183 vertebrae collected from sHes ranging from 34.5 to 304 cm Fdsngth (FL). Ages were first
determined by counting growth bands on vertebrae, the calcified structures most widely used for ageing
sharks. At a second step, age estimations were verified through marginal increment analysis. Bomb carbon
validation was pdormed on the vertebrae of a blue shark (FL = 270 cm) captured in the southwest Indian
Ocean in 1983.

¢KS tSy3adkK 4G 3S 1Se ¢Fa 20GFAYSR 08 AYRADARdZ f
growth models were performed by considering thigesat birth as age zero. Geographical and sexual

growth patterns are displayed and discussed following population management purposes.

Keywords: Blue shark, life history pattern, vertebrae, bomb carbon validation, back calculation
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8. NEW DATA ON AGAND GROWTH OF SPIDOGFISKBQUALUS ACANTHIAS THE
PACIFIC OFF THE HUBLANDS

Orlov, A.M%, Kulish, E.E.Shubin, O.,&,. and Mukhametov, 1N

'Russian Federal Research Institute of Fisheries and Oceanography (VNIRO); VNIRO, 17, V. Kyasnoselska
Moscow, 107140, Russia;

?Sakhalin Research Institute of Fisheries and Oceanography (SakhNIRO). SakhNIRO, 196, Komsomolskaya,
YuzhneSakhalinsk, 693016, Russia.

orlov@vniro.ru

Spiny dogdfishSqualus acanthiadn the Pacific waters off the Kuril Islands and Kamchatka occur rather
rare, mostly during summer feeding migrations, when it is occasionally caught by drift nets in Paunific sal
on fisheries. Published data on its biology in the northwestern Pacific are eanyes Information on the

age and growth rates is limited by two papers from the Sea of Japan published in early past century.

The material for studies of spiny dogfish age and growth rates (spines of second dorsal fin) were sampled
from salmon drift net atches in the Pacific waters off the Kuril Islands and southeastern Kamchatka
(44°00'¢ 50°20'N) in 2002006. Age of spiny dogfish was estimated using visual method. 267 spines were

examined, of which 132 were suitable for age readings.

Spiny dodfish inatches was represented by specimens having total length 67 to 123 cm, body weight
1140 to 5970 g and age 10 to 26 years. Comparison of our data on spiny dogfish growth rates with those in
different areas of the world oceans showed that in the Pacific affl Kslands and Kamchatka it grows
somewhat faster then in the Sea of Japan and the northeastern Pacific, and its growth rates until 15 years

are similar with those of spiny dogfish from the Northern Sea.

Female and male growth rates slightly differ. Mabkre longer then females in most age classes. However
females in most cases are heavier as compared to males, especially among older specimens. According to

our data, longevity of females is somewhat higher then of males (26 and 25 years, respectively).

The analysis showed that sizes of spine (length, width of base, and length of base) are well correlated with
the age of spiny dogfish. The best correlation occurred between age and width of spine base and between

age and length of spine base.

Keywords Spiry dogfish,Squalus acanthiagge, growth, northwestern Pacific
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9. DISTRIBUTION AND BIZOMPOSITION OF FAC SLEEPER SHATINIOSUS
PACIFICUSN THE NORTH PACI©®CEAN

Orlov, A.M!, Kulish, E.f:,.andSavinykh, V.E.

!Russian Federal Researchtige of Fisheries and Oceanography (VNIRO); VNIRO, 17, V. Krasnoselskaya,
Moscow, 107140, Russia;

?Sakhalin Research Institute of Fisheries and Oceanography (SakhNIRO). SakhNIRO, 196, Komsomolskaya,
YuzhneSakhalinsk, 693016, Russia.

orlov@vniro.ru

Pacific slepeer sharl§omniosus pacificuss the most widely distributed and abundant bentpelagic
shark in the North Pacific. This species plays an inportant role in ecosystems as consumer of varteus agua
ic animals ad also is of certain interest for fisheries. Despite high abundance and frequent captures by

various fishing gears the data on its distribution and biology remain rather limited.

This contribution is based on the data on bottom trawl surveys and comnhdisliieng operations ao

ducted in various areas of the North Pacific in 122008 by staff of TINROenter and Alaska Fisheries
Science Research Center (AFSC, Seattle, USA) as well as by US observers aboard commercigd fishing ve
sels. 7984 catches of Pacitleeper shark by different fishing gears were analysed, including 1031 those

with indication of capture depth.

Pacific sleeper shark is to a greater extent associated with bottom as compared to water column since
major areas of its pelagic and ndaottom aggregations occur over shelf and continental slope of thre Be

ing Sea. At the same time, near the bottom this species occurs most frequently in the northwestern Bering
Sea, western Gulf of Alaska, along eastern Aleutian Islands, in the Pacific watbesradrthern Kuril $-

lands and southeastern Kamchatka.

In water column, Pacific sleeper shark was observed at depths 5 to 1000 m. The majority of individuals
was caught at depth <500 m with maximum catches between 100 and 300 m. Near the bottom thkis shar
occurred on isobaths 14 to 1200 m. Maximum number of captures was registered withifi0R0fh

depths; increasing of catch rates with capture depth was recorded.

Available data allow us to analyse seasonal and rauliual changes of character of Pac#fieeper shark
spatial distribution in the North Pacific. Data on seasonal changes of capture depth, bottom temperatures
inhabited, diurnal dynamycs of catch rates, features of size composition, and seasonal ashepsinded

changes of condition factor aralso provided.

Keywords Pacific sleeper sharlomniosus pacificuglistribution, bathymetry, size composition, North

Pacific
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10. DISTRIBUTION AND SE&X SEGREGATION BEPWATER CHIMAERA QOHE COAST
OF SCOTLAND

Holt, R., Howell, K.L., Neat, F. and eodg
University of Plymouth, 17 Plym Street, Greenbank, Plymouth PL4 8NS

rebecca.holt@postgrad.plymouth.ac.uk

Very little information exists on the ecology and behaviour of chimaerid fishedyrdie to the depths at

which they occur, a lack of targeted sampling and poor taxonomic resolution in historic data. Segregation
of populations by sex and/or age classes has been demonstrated in several elasmobranches, but whether
segregation occurs in ghaerids, and if so what mechanisms are implicated, remains unknown. This study
investigates the distribution patterns of 7 species of chima@tairhaera monstrosa, Hydrolagus mirabilis,
Hydrolagus affinis, Hydrolagus pallidus, Rhinochimaera atlanticaja@na opalesencand Harriotta ra-
leghiang; examining distribution patterns with relation to sex, size class (maturity class), depth and near
bottom temperature. Data were obtained from a trawl survey undertaken by Marine Scotj&ulence,
Aberdeen, ovethe period 1998; 2009. Factorial ANOVA with planned contrasts indicated complex pa
terns of age and sex related segregation in chimaerids. Recruit and juvenile males and ferGdlipsaef

ra opalesencend Hydrolagus affinisvere not segregated in relatioto depth or temperature; however,

adult males and females were statistically segregated (both species P<0.001); adult males more common
in shallower, warmer sites whilst females were more common in deeper waters (both species P<0.001).
Adults ofHydrolagis mirabilisand Hydrolagus affinisvere segregated by depth but not by temperature.

Data indicate segregation by maturity stage regardless of sex, with juveniles found at greater depths than
adults ofChimaera opalesencelydrolagus affinisnd Harriotta raleghiana Chimearids such &@himaera
monstrosaand Hydrolagus mirabilisare commonly found in commercial Jogtch of deep sea fisheries.

The impact of these fisheries on the populations of these species is unknown, but the patterns oasegreg
tion reported here may have important implications for the protection of these potentially vulnerable

populations.

Keywords: Sexual Segregation; Chimeara; Depth; Temperature; ANOVA
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11. MONITORING OF ELASRRANCHS LANDINGSVNLLORCA (BALEARSLANDS, NW
MEDITERRNEAN). IDENTIFICAN AT SPECIES LEMED UNDERSTANDING T
OFFICIAL STATISTICS.

Gabriel MOREY and Oliver NAVARRO
Fisheries Departmerg Balearic Islands Government, C/ Foners, 10 07006 Palma de Mallorca, Spain.

gmorey@dgpesca.caib.es

The monitoring of fisheries capturing elasmobranchs is one of the main measures to be implemented for
an appropriate management of the group. But, further to surveys and examining of logbooks, analyses of
landings have beebased mainly on official statistics rather than on direct observation. This implies a lack
of correct identification of the species being landed, which are often pooled into a number of taxa and/or
commercial categories. Therefore, accurate values of gagtand landings at a speciggecific level are

not available.

In the Balearic Islands, Palma de Mallorca port represents the main landing site, accounting for ca. 70% of

the total biomass landed in the archipelago. During 2009, landings correspondatgstaobranchs were
Y2YAGU2NBR 4 GKS tltYlFrQa tFyRAYy3 &A0GS 6cp &adz2NBSeaov:
composition of the commercial fraction; ii) determining the biomass for each species; iii) identifying the
commercial categorigfor the species; and iv) comparing the data to those appearing in the official- stati

tics.

More than 7000 boxes containing sharks, rays and skates were sampled, meaning 50 tones. Fifteen sharks
and 17 batoids were identified. The most important specieseanthe thornback ray Raja clavata and the
smallspotted catshariScyliorhinus caniculavhich accounted for 30,3% and 28,3% of the total biomass,
respectively. Other species representing more than 3% of the biomass were the blackmouth catshark
Galeus melasmus(12%), blonde raRaja brachyurg6,6%), blue sharRrionace glauc#3,9%) and rough

ray Raja radula3,4%). Overall, sharks and batoids contributed 50% each to the total biomass.

Eleven commercial categories were assigned to elasmobranchs, 8 ejdogiharks and 3 to skates and
rays. Six of these categories were spegipscific, and presented a high degree (>90%) of correspondence
with the correct specied?. glauca, G. melastomus, S. canicula, Dipturus oxyrinchus, Squalus blairtvillei

Centrofhorus granulosus.

Keywords: elasmobranchs, landings, identification, Balearic Islands
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12. THE COMMERCIAL FIRHES, STATUS AND MKBEMENT OF SPURDSGWALUS
ACANTHIASAROUND THE BRITISHES

Silva, J.F., McCully, SahdEllis, J.R.
Centre for Enviroment, Fisheries and Aquaculture Science (CEFAS)
Pakefield Road, Lowestoft, Suffolk, NR33 OHT

joana.silva@cefas.co.uk

Spurdog $qualus acanthigsare biologically vulnerable to overfishing, with the Northeasdamtic stock
classified as Critically Endangered on the IUCN Red List. Spurdog are widely distributed in the ICES area
and considered to be a single stock. There is a need to better comprehend its biological features, including
its highly migratory behawur, to facilitate the development of effective regional management measures.
Commercial landings data from UK vessels (English and Welsh), and data from discard observer trips were
analysed to describe some of the spatial and temporal dynamics of spardagd the British Isles. Major
fisheries (by broad gear type and ICES division) were identified, and seasonal patterns in these fisheries
described. Where significant numbers of specimens were captured during observer trips, sthe di
card/retention patternswere analysed. These discarding patterns were viewed in the context of the ev
lution of management measures, which were first brought in for the North Sea (in 2001) and subsequently
extended to the Celtic Seas Ecoregion (in 2008). In addition, somégxisarkrecapture data are -

sented to show its potential as a tool to determine the catchability of spurdog in various seasonal fishe

ies.

Keywords: Spurdog, Northeast Atlantic, Fisheries, Spatial distribution, Temporal changes
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13. WHAT HISTORICAATA AND PREDICHMODELS CAN TELIABOUT ELASM
BRANCH FUTURE IN MERTHERN ADRIATI@ASE

Yuri Artiolt, Eleonora Visentiy Alberto Barausse Carlotta Mazzoldi
'Plymouth Marine Laboratory, Prospect Place, Western Hoe, PL1 3DH, Plymouth,
Department of Biology, University of Padova, Via U. Bassi 58/B, 35131 Padova, Italy
*Environmental Systems Analysis Lab, DPCI, University of Padova, via Marzolo 9, 35131 Padova, Italy
Via U. Bassi 58/B, 35131 Padova, Italy

carlotta.mazzoldi@unipd.it

Elasmobranchs are among the most vulnerable species of the oceans and their populations are declining
worldwide. Therefore the assessment of their status and the predictions of the outcomes of management
strategies are ssential for their conservation. In this study we analysed long term (29438) trends of
elasmobranch landings of Chioggia, the major fishing fleet of the Northern Adriatic Sea, and performed
surveys at the fish market to assess elasmobranch catch catigmgssexratio and maturity status of
caught males. Historical and present data were used to develop, for two spbtistelus mustelusind
Scyliorhinus caniculan individual based model to predict population trends with no management, and

under two dfferent management scenarios: reduction of fishing effort and minimum fish catch size.

Elasmobranch landing data documented a dramatic decline, up to almost 98% for skates and 94% for
Scyliorhinus spd.andings presented periodic fluctuations, correlatedkates with climate indices (NAOI

and WeMOi). Market elasmobranch composition includes 13 species, but is dominated by justeene sp
cies,M. mustelus representing more than 60% of the landing. A high proportion of males were sexually
immature, rangingdr the different species from 25% to more than 86%. Our models fit data well @ad pr
dict that, without managementiVl. musteluspopulation will decrease of approximately 80%, &hdarg-

ula of more than 90% in the next 50 years. Among the modelled manageapproaches, the one aimed

to protect juveniles performed far better than the fishing effort reduction. Landing records, market su
veys and modelling results provide different perspectives on elasmobranch in the Northern Adriatic Sea,
yet they all indicte the urgent need of management actions to stop the striking elasmobranch decline.
The modelling approach delineates a management scenario that could be practicable for these species,

given their high survival rates when discarded at sea.

Keywords: longerm data, landing, management, individual based model, trends
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The Atlantic angel sharSquatina dumerjlis a demersal elasmobranch found within the continental shelf

T2ySa 2F G(GKS DdzA ¥ 2F aSEAO2 YR y2NIKgSad ! dt+kyiaAd hi
Red List, litleh & 1y 26y 2F (GKA& aLISOASEAQ RAAGNAODzGAZ2Y I | odzy Ry

examines the evolutionary history and population structuresodumerilising mitochondrial DNA control
region sequences from the northwest Atlantic (NWA)J avestern and eastern populations from the Gulf

of Mexico (WGOM and EGOM, respectively). Analyses revealed very little variation between sequences,
with 10 polymorphic sites giving 18 haplotypes, with the most common haplotype being found throughout
alredA2yad | FLX 20815 RAGSNBRAGE ¢l a ljdzAidS KAIK OKT
0.0028 +0.00012), indicative of rapid population expansion after a period of low overall population size.
Significant spatial differentiation between NWA ark tGOM supports the existence of two lineages, but
weak population structure and low differentiation between EGOM and NWA indicates that some genetic
exchange is occurring. There are two predicted barriers to gene flow; firstly, between the western and
eadern Gulf, and secondly, between the eastern Gulf and northwest Atlantic, the former being the most
prominent. The most likely explanation for the biogeography of the Atlantic angel shark is a population
split during the Wisconsin glaciations, and southerigration into glacial refugia, with poegtacial recé
onisation northwards once seas warmed. Due to slow molecular evolution in sharks, there may have been
insufficient time for stochastic processes to produce large differences in haplotype frequertgstudy
supports current US fisheries management banning all landings dfimerijlwith management and ¢
servation units established for a single genetic stock until further genetic and tagging programs can be

conducted.

Keywords: Atlantic angel stig@ mtDNA, phylogeography, northwest Atlantic
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15. THE IMPORTANCE OEGSHESPECIFIC IDENTIFIOATAND RECORDINMPROVING
THE KNOWLED®RASE IN THE COMMERCAND RECREATIONASHING ANDNE
FORCEMENIECTORS

John Richardson
The Shark Trust, 4 Creykes @ph Craigie Drive, The Millfields, Plymouth, PL1 3JB

john@sharktrust.org

Chondrichthyang; the Batoids in particulag are an extremely diverse group, displaying some of the
greatest intraspecies variation oflamarine species. The absence of readily accessible, detailed identif
cation materials demonstrating intrspecies variation has hindered efforts to effectively assess eur r
maining shark, skate and ray populations and make appropriate management reculations.
Similarly, the recent profusion of EU and UK commercial fisheries regulations relevant to Elasmobranchs

further complicates the jobs of both fishermen and enforcement officers.

The Shark Trust has engaged with a wide range of stakehaidadhuding commercial and recreational

fishers, fisheries enforcement, researchers and governntetat develop and distribute ID Guides, e

YSNOALIET CAAKSNASA ! ROA&A2NASE yR NBONBFGAZ2YLFE Fy3atAy
continues to pdate and refine these resources, making them tfsiendly and accessible to all s&k

holders.

KeywordsSpeciesspecific, Identification, Fisheries, Enforcement


mailto:john@sharktrust.org

| 55
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WHITE SHARKHEH
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Sim&®, Catherine S. Joneand Leslie R. Noble

!School of Biological Sciences (Zoology), University of Aberdeen, Tillydrone Avenue, Aberdeen,
AB24 2TZ, UK
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*MedSharks, via Ruggero Fauro 82, 00197, Roma, ltaly
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Characterizing genetic variation by retrospective genotyping of trophy or historical samples of endangered

FYAYFE& Aa Iy AYLRNIFYyG (22t Ay O2y agNBgréatvhite ISy S A O:

shark,Carcharodon carchariass relevant in this context because it is globally threatened by hurmman e
ploitation. Here, we describe attempts to amplify DNA extracted from the osteodentine of white shark
teeth, and extend these to a52year old dried tissue sample. Analysis of the mtDN&op by reconstit-

tion of larger sequences from smaller amplicons is presented. Amplification of short tandem nw&clear r
peats from the same samples was also attemptedodp sequences can be succeslsf obtained, whilst
microsatellite genotyping errors are common, PCR failure being associated with the size of amplicons and
DNA degradation. This approach, perhaps especially to species with teeth lacking a pulp cavity, is in its
provision of additionatesources from rare and endangered species held in uncurated contemporary and
historical dry collections. Potentially, this methodology could be employed to analyse forensic samples
from shark attack victims, identify the perpetrator species, and broatierapplication of trade monite

ing, allowing origin identification of an individual; a particularly important aspect of litigation involving
protected species. Where substantial archival material is available for retrospective analyses of genetic
changesbetween historical and contemporary shark stocks, this approach may also benefit attempts to

elucidate long term effects of fishing pressure on the genetic health of endangered species.

Keywords: teethCarcharodon carchariasmuseum specimens, mitochondriDNA, genotyping
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17. THE MEDITERRANEANAMBEVOLUTIONAR CREAMOR ELASMOBRANGHSDENCE
FROM SHARK AND RAETASPECIES PHYLOGEOGRAP

Victoria Bertucci, Alessia Cariani, Fausto Tinti*
Dept.Experimental Evolutionary Biology, University of Bologna
Address Via Selmi 3, 40126, Bologna, Italy

fausto.tinti@unibo.it

The Mediterranean is a recently originated marine biota (approximately at the end of the Messianian s
linity crisis; 5.33 MYA). Further repeated fluations of climatic and hydrogeographical factors hawe t
multuously tormented the evolutionary history of marine fauna. Here, we investigated the
phylogeography of four smadized species of elasmobranché¥aja clavata, R. miraletus, Scyliorhinus
canicuf, and Galeus melastomQswith the aim to assess the generality of phylogeographical patterns and
of phylogeographical barriers for the Mediterranean elasmobranches. Target species are widelyteistribu
ed in Mediterranean and abundant in trawl survey hautsaddition, they are mainly demersal, withrbe

thic egg and thus exhibiting nemigratory behaviour. Even though these species are very common
throughout the Mediterranean Sea and their status is currently not concerned in the IUCN reports, they

are seveely impacted by bottom trawl fishery.

We analysed nucleotide sequence variation of approximately 300 specimens collected from 4 beograp
ical locations ranging from Western to Eastern Mediterranean at three mtDNA loci: the control region

(CR), the NADH detisogenase subunit 2 gene (ND2) and the cytocrome oxidase subunit 1 (COl).

Phylogeographic patterns were inferred by analysing haplotype phylogenies and by assessing genetic d
vergence and demographic histories of population samples. The inferred pattemesdiscussed accdy

ing to the past and present patterns of hydrogeographical conditions in order to identify phylogeographic
barriers and evolutionary factors that have likely contributed to the diversification of Mediterranean

sharks and skates.

Keywods: population structure, thornback ray, brown ray; blackmouth catshark, sspalited catshark
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18. DNA BARCODING OF TWEDITERRANEAN CHONIHRTHYANS
(ELASMOMED)
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! Dept. Experimental Evolutionary Biology, University of Bologna, Bologna, Italy; ELASMOMED Consortium,
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Within ELASMOMED, a regional initiativehef FishRBOL campaign aiming at the DNA barcoding of iMed
terranean chondrichthyans (sharks, skates, rays and chimeras), we have sampled and barcoded ca. 1000
cartilaginous fishes collected from several locations in the Western and Eastern Mediterrarceadgn

cent Eastern Atlantic. Individuals were obtained from international and national scientific trawl surveys
(e.g. MEDITS) or at the fish markets (e.g. Poissonerie de Algiers) and provisionally assigned to species
based on the available morphologicaéification keys and guidelines. Finclip or muscle tissue specimens
were collected following FisBOL protocol and processed for DNA barcoding at the Canadian Centre for
DNA Barcoding (CCDB) of Guelph or at the own molecular labs at the UniversitiésgoBGagliari and
Palermo. Barcodes were deposited in the BOLD under the ELASMOMED Project
(http://Iwww.boldsystems.org/views/projectlist.php?&). We obtained 835 &Blsequences of high qiral

ty (< 1% of Ns) belonging to 58 cartilaginous fish speciesit®fehean: 16 shark species out of the 42
reported in the basin; 19/36 skates and rays; 1/1 chimera; Eastern Atlantic: 27 skates and rays). According
to the DNA barcode variation, we get evidence for 1) the high taxonomic resolution and reliability of the
barcode identification, 2) the occurrence of species misidentification or missing identification of few
sharks and numerous skate individuals based on the external rough morphology during routine ldata co
lection of the fishery survey programmes; 3) thedgeaphical cryptic speciation in Atlantic and Mediterr

nean skates, and 4) the geographical structuring in skates among Atlantic, Western and Eastern
Mediterranean population samples. These outcomes highlighted and reinforced general issues which are
relevant for understanding the evolution and the population biology of chondrichthyans in the Medliterr
nean as well as for planning the conservation and management of endangered or declining species (Dulvy
& Reynolds 2009; Griffithet al. 2010; Iglésiast al. 2009).

Keywords: cryptic species, molecular taxonomy, sharks, skates, species misidentification
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19. SKATES OF THE MEBRENEAN SEA

Cecilia MancudjAlessia CariafiMaria Cristina FolledaMonica Baronk Fausto Tinti* andFabrizio
Serena
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? Dept. Experimental Evolutionary Biology, University of Bologna, Bologna, ltaly;
3 Dept. Animal Biology and Ecology, University of Cagliari, Cagliari, Italy;
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In the Mediterranean Sea the family Rajidae is represented by four genera and 16 possible valid species.
The classification of these species is problematical as the identification is made difficult for the lack of
simple morphometriaeferences thatwould allow the use of adequate taxonomic keys. Some uncertainty

is present in the taxonomy of this group, also at species level, due to the great individual variety of the
biological (age, sex, etc.) and environmental characteristics. Moreowere species are rarely available

and then hardly caught in the scientific surveys, making even more difficult their identification.

The work was produced mainly thanks to the information coming from national and internationat scie
tific bottom trawl survegs, funded by the Italian Ministry of Agricultural, Food and Forestry Policies

(GRUND trawl survey) and by the European Commission (MEDITS trawl survey).

Capture data of nottarget species were analysed with the aim of comparing biomass trends, sizbudistri

tion of the samplings, biological information, etc.

Since that important comparison, some doubts arose about the proper iiifzatton of skatespecies. The
doubts came from the lack of accurate keys for the identification of the species, as the tedlsvee not

able to assure the identification.

The aim of this document is to set the standard for a common effort involving the coordination groups of
the GRUND and MEDITS surveys, in order to obtain easy and reliable species identification keys, useful
especially during scientific surveys, in the field and in laboratory, but also in monitoring of landings. In this
context, some consideration not only about taxonomy but also on stock assessment of exploited resources

arose.

Keywords taxonomy, skates, sp&s misidentification
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