Cdigus4 1

Cal I gus |ssue 4 (April 1998)

A newdletter on the biology and control of sea lice for researchers, aquaculture
and fisheries industry, educators, consultants, and management authorities

ISSN 1393 452X

Thisfourth issue of Caligusincludes:

More information on the 1998 internationd sympasium on sealice biology in Amsterdam including
thelist of presentations and posters
more papers and abstracts from the Trondheim workshop:
» Devdopmentsin sealice management in Irish sdmon farming
» Saaliceinfectionsin Chile
» TheMarine Harvest McConndl surveillance system for sealice infesting farmed Atlantic
sdmon
information on previous research projects on biologica control (cleaner-fish, vaccines) funded by
the European Commission
the updated mailing list of personsinterested in sealice biology and control.

1998 INTERNATIONAL CONFERENCE ON SEA LICE BIOLOGY

Recent advances in the study of the biology of Sea Lice will be the subject of a THREE DAY CONFERENCE to be
held in Amsterdam from 22nd to 24th JULY 1998. Following the very successful formula of the first Sea Lice
workshop held in Paris in 1992, the AMSTERDAM meeting will take place during the Fourth World and Third
European Crustacean Congresses - hosted by the University of Amsterdam. The dates of the main congress are 20th
to 24th July. Thiswill enable Sea Lice meeting participants to experience sealice research within its wider context, to
interact with the top crustacean specialists world-wide, and to hear about research in important related topics - such
as shellfish aquaculture and fisheries. The proceedings will be peer-reviewed and published after the meeting. The
Crustacean Congress has plenary sessions each morning so contributed sessions will take place in the afternoons.
The sealice sessionswill be held from Wednesday 22nd to Friday 24th of July.

SEA LICE CONFERENCE SESSIONS

Wednesday 22nd July pm: SeaLice and Fish Parasitic Crustacea
Thursday 23rd July pm: SealLiceBiology

Friday 24th July am: Plenary session
Sea Lice Workshop Speaker: Mr Gordon Rae, Scottish Salmon Growers Association
Friday 24th July pm: SealLiceBiology

Therewill also be Poster Sessions during the period 22nd to 24th.

REGISTRATION:

REMINDER for all those planning to attend the conference in Amsterdam:

Remember to register by the end of April since the |ate registration supplement will be payable after 1* May
Addressfor all correspondence concerning registration to:

Conference Office, Universiteit van Amsterdam, Spui 21, 1012 WX Amsterdam, The Netherlands.

Td: +31-20-525-4791; Fax: +31-20-525-4799

The Sea Lice conference is being organised by Dr Geoff Boxshall on behalf of the partners in the EU Concerted
Action on "Lice Control in Fish Farms" under the FAIR programme. If you have any questions or problems
concerning the Amsterdam meeting please contact: Geoff Boxshall: E-mail: G.Boxshall @nhm.ac.uk; Fax:+44-171-938-
9158

continued on back page
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Developmentsin sea lice management in Irish salmon farming

David Jackson
Marine Ingtitute, Ross House, Merchants Road, Galway, Irdland

I ntroduction

Progress to date in the management of sea lice
infestations in Irish farmed samon is very
encouraging. It isthe result of the efforts of the
industry to fully implement the recommendations
of the Sea Trout Working Group, the Sea Trout
Task Force and the Sea Trout Monitoring and
Advisory Group. There are a number of key
dements in the management of lice numbers.
These are: Monitoring of lice levels, Husbandry
Practices;, Single Bay Management; and
Treatments.

Monitoring

Monitoring is caried out in line with the
recommendations of the Sea Trout Monitoring
and Advisory Group. This requires fourteen
samples to be taken each year from each year
class of fish a every farm gte in the country.
Two per month during the months of March,
April and May and one per month for February,
June, July, August, September, October,
November and December-January. Each
sample consists of a sample of thirty fish, from a
standard cage and a sample, aso of thirty fish,
from a cage selected at random. All mobile lice
of each species are recorded from the fish
examined.

The results of the monitoring programme alow
for an accurate assessment of infestation
parameters a al dtes. This information is a
pre-requisite for any targeted management

strategy.

Husbandry Practices

Changes in husbandry practices have centred on
reducing latera and verticd transmission of
disease and parasites within stocks. Most fish
are now produced on a cycle of fourteen to
eighteen months in the sea. Two sea-winter fish
are no longer a feature of the industry, except in

a very limited way and for the early part of the
spring.  Equdly single generation sites are now
standard practice with separate sites being used
to hold smolts and growers. These latter not
only assist in reducing lice infestation they show
reduced incidence of disease, lower mortaity
rates and better production figures.

Lower stocking densties are being used than
was the practice in the past. Current stocking
dengties are of the order of 10 kilos per metre
cubed. These have contributed to the overall
hedlth gtatus of the fish, probably by reducing
gress levels, and are thus indirectly contributing
to improved lice control. This improved health
status has been reflected in an increased
production in terms of kilos produced per smolt.

Food conversion ratios (FCR's) have dropped
from figures of approximately two to oneto (i.e.
an FCR of 2) five or six years ago to a position
today where FCR's of 0.9 to 1.2 are the norm.
This means that the amount of food fed to
produce a tonne of fish has dmost halved.

The net effect of al the above changes is that
for a given annua production tonnage: -

1. The number of fish in the water a the
production site is gpproximately haf what it
was in 1990.

2. The biomass of fish in the water a the
production site is some two thirds of what it
would have been in 1990

3. The amount of food used over the
production cycle in the seais approximately
50% of what would have been used in 1990

This has resulted in a substantia reduction in the
biological impact of a given production tonnage
and has substantially altered the parameters
upon which carrying capacity models were
caculated in the past. In the context of sealice
infestation and the question of samon farms
being potential reservoirs for these parasites it
has significantly reduced the standing stock of
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sdmonid hosts for a given production tonnage.
Not only have the mean number of lice per fish
dropped but the numbers of individua fish in the
water has aso dropped. In red terms this
means that the real decrease in lice loads on
Irish salmon farms is in fact greater than that
suggested by the decrease in mean numbers of
lice per fish done.

Single Bay M anagement

There are essentialy four strands to single bay
management. These are; information exchange,
a code of practise for samon farms, fallowing
and agreements on stocking and disease
management. The information exchange
involves both a structure for the exchange of
relevant information between farms operating in
a bay and the exchange of information between
the farms and the loca fishery interests. The
code of practice covers such issues as single
generation  gtes, synchronisation of lice
treatments and harvesting methodologies. The
fdlowing dement is essentidly the
implementation of the recommendations of the
Whitaker (1994) report and involves falowing of
dl dtes annudlly. The am of Single Bay
Management is to have dl gtes in the bay
managed according to a common strategy for
the common good.

During 1995 Single Bay Management (SBM)
plans were prepared for the mgority of bays.
Agreements were put in place in many of the
key bays including Lough Swilly, Mulroy Bay,
Bdlinakill Bay, Bertrabuoy Bay, Kilkieran Bay
and Greatmans Bay. Subsequently plans have
been put in place in Killary Harbour, Kenmare
and Bantry and draft plans are in preparation for
Donega Bay and Clew Bay. There are a
number of obstacles to the full implementation of
SBM. The chief of these are the availability of
fdlowing dtes and the difficulty of getting
production cycles synchronised on adjacent
fams. The latter difficulty can only be
overcome through extensive discussions and a
series of stepwise changes in production cycles
to bring farms into line without compromising the
viability of individua farms.

Treatments

The fina and often crucid element in any lice
control drategy is the availability of suitable
treetments.  The difficulties and deficits in
regard to treatments within the Irish industry
have long been identified (Jackson and Cogtello,
1992). To ensure efficient control and avoid the
dangers of developing resistance a suite of
licensed effective treatments is required. Two
distinct types of treatment are required.

For routine maintenance of low lice levels
throughout the year an oral treatment is
essential. Only an ora treatment can be applied
synchronoudly to large numbers of cages and on
adjacent sites and thus avoid cross infection.
Suitable trestments should ideally have good
efficacy againgt juvenile lice and a short
withdrawal period.

In order to treat acute problems and/or special
batches of fish and effective bath treatment is
required. This should idedly have a high
efficacy against all stages of lice and be
immediately effective. As this latter treatment
type is likely to be used under less than ided
conditions it should aso have a good thergpeutic
margin. Bath treatments are necessary where a
speedy reduction in lice numbers is required.
They are dso the only route of administration
when fish are not feeding. Suitable bath
treatments, which are effective and smple to
administer, are an essentia part of any lice
control strategy with the objective of maintaining
near zero lice levelsin al farmed fish.

Refer ences

Jackson, D. & Costello, M. J. 1991. Dichlorvos
and aternative sedlice treatments. In: De
Pauw, N. & Joyce, J. (eds), Aquaculture
and the environment. European
Aqueculture Society specid  publication
No.16, Ghent, pp. 215-221.

Whitaker 1994. Report of the Sea Trout Task
Force, Department of Marine, Dublin.
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Sealice Infectionsin Chile
Geoffrey Boxshdl
Natura History Museum, London

After three weeks on afield expedition to collect
free-living copepods in southern Chile (Region
XI) Geoff Boxshdl had the opportunity
(courtesy of the British Council) to vist the
samonid farming region around Puerto Montt
(Region X), to meet Chilean scientists involved
in studying the local species of sedlice.

Farming of salmonids has increased dramatically
in Chile during the 1980s and 1990s. Production
is currently about 200,000 tones per annum. The
species farmed include rainbow  trout
(Oncorhynchus mykiss), coho sadmon (O.
kisutch) and Atlantic sdmon (Salmo salar).
Unlike the dtuation on the Northern
Hemisphere, there are no natura populations of
these salmonids. However, mgor storms in the
early 1990s released an edtimated 3 million
farmed salmonids which now form a substantial
semi-wild population.  These escapees are
currently the subject of detailed dietary and
behavioura studies and it appears that they tend
to feed around the netpens, condtituting a
population of potential reservoir hosts for caigids
and other parasites.

The firgt caligid recorded for cultured salmonids
(coho salmon) in Chile was identified as Caligus
teres Wilson by Reyes and Bravo in 1983.
Gonzdez & Cavaga (1994) reported
infestations of coho salmon and sea trout with
Caligus flexispina Lewis for the first time in
1994. They found C. flexispina in the Bahia
Metri to the southeast of Puerto Montt and C.
teres on coho samon in the vicinity of Castro
and Cabuco (in the internal sea of Chiloe).
Prevalence was in the order of 10 to 13%. Sea
trout from Calbuco were more heavily infested
(prevaence 43-50%) than those from the Metri
region (26%). Even higher prevaence levels
were achieved experimentadly by Gonzaez,
Cavgd & Medina (1997) in a study of the
comparative susceptibility of coho sadmon and
sea trout to infestation by crustacean
ectoparasites. Gonzalez and Carvgja (personal
communication) regard C. flexispina as the
main problem in samonid culture, athough coho
salmon can aso suffer from a high prevaence

of the cymothoid isopod Ceratothoa
gaudichaudii (Milne Edwards).

Fernandez & Villalba (1986) produced a key to
species of Caligus found in Chile that is used by
the mgority of researchers there to identify
gpecies. Completed but unpublished studies by
Laura Gonzaez and Prof. Juan Carvga
(Universidad de Los Lagos) have concentrated
on identifying the natural hosts of Caligus teres
and C. flexispina in the region of Puerto Monitt.
These two species have successfully transferred
to samonids from distantly related fish hosts and
there is the posshility that yet more loca
cdigids, including Lepeophtheirus species,
might also transfer at some point in the future.

Little is known of the biology of Caligus
flexispina, athough work in progress a
Universdade de Los Lagos is amed at
determining development rates of the various life
cycle stages. The information is necessary for
targeted lice control. At present control is
predominantly by means of imported
organophosphates and it appears that little
research was carried out in advance to
determine optimum treatment times.

Chile has an enormous coastline and there is a
very marked dependence on natura marine
products. Ecological impact studies for sdmonid
culture are necessary and being carried out by
researchers at the Universidade Austral de Chile
(Puerto Montt campus). The same group led by
Dr Doris Soto and Fernando Jara are interested
in identifying loca fishes which exhibit cleaning
behaviour smilar to that of wrasse, sSnce there
are no obvious labrids in the local fauna.

The names and addresses of interested Chilean
scientists have been added to the Caligus
database and some of their recent papers have
been added to our sealice bibliography.

P.S. If you go to Chile you must try the giant
barnacles (Megabalanus psittacus), they are
truly delicious served hot. | am less keen on sea
urchin gonads and | would urge caution before

eating "pure” (seasquirts)
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The Marine Harvest McConnell surveillance system for sea lice infesting
farmed Atlantic salmon

Jm Treasurer and Andrew Grant
Marine Harvest McConndll, Lochailort, Inverness-shire PH38 4LZ, U K.

A surveillance system which has been
developed in Marine Harvest McConnell since
1989 is described here which has permitted lice
numbers to be controlled, but with difficulty
because of the restricted range of safe and
effective licensed medicines.

The source of infestation following the
introduction of smolts on a fdlowed ste is
largely from wild fish, but once a louse
population is esablished, the infedtaion is
propagated within the farm. Lice have a high
reproductive output: one female can produce up
to six baiches of 150-300 eggs a summer
temperatures. A monitoring system will am to
trigger intervention a a point which prevents
sgnificant shedding of eggs. The system must
be sufficiently senditive to provide reliable data
but not so time consuming as to be impracticable
on farms.

1. Selection of cages for sampling

This depends on the layout of cages on the farm.
Where cages are arranged in groups (pontoons),
ten fish are counted from each group (five fish
sampled from each of two cages). Lice numbers
are frequently higher on fish in the end cages of
the group and an end pen is therefore selected; a
second pen is chosen having visibly the highest
lice burden. The count is repeated from two
cages on each cage group. On farms with
larger groupings of cages, counts are carried out
on three cages from each group, one at each
end and one cage in the middle. The designation
of some specific pens to count regularly gives
continuity in counts and permits assessment of
changing trends in lice numbers.

2. How often should counts be done?

At least weekly in summer as sea lice
development is rapid at temperatures over 10°C,
for example 5 days through the 4 chdimus
stages at 15°C. Counts may be less frequent in
winter but counting lice weekly helps to establish
and reinforce the routine.

3. Sampling fish

Care must be taken to sample fish which carry
typica' numbers of lice. Moribund, smal and
unhealthy fish swim more dowly and have more
lice, as do maturing fish and these should be
excluded provided they do not conditute the
majority of the population. Fish are placed in an
anaesthetic bath to ease handling. Lice may be
didodged in the anaesthetic bath during handling;
these are added to the overall total lice count for
the cage.

4. Recording

A basc count differentiates fixed larva
(chaimus) from mobile lice sages and
digtinguishes between the two lice species,
Lepeophtheirus salmonis and  Caligus
elongatus. However, more detailed information
such as whether mobile lice are juvenile (pre-
adult) or adult or have egg drands is more
useful. An example of the level of detall
recorded is shown in Table 1. At onetimein the
development of this system, chdimus stages
were differentiated as stages /11 and 1II/1V.
However accurate counts on live fish by farm
staff, in often inclement weather and overcast
conditions proved difficult and a tota count of
both Lepeophtheirus and Caligus chaimi was
found more practicable, particularly when
handling larger fish. Our experience and that of
others has shown that counts on anaesthetised
fish  under fidd conditions, regularly
underestimates chaimus numbers by up to 50%
when compared with fish sacrificed at sea and
examined under artificia light with a magnifying
glass onshore. As a routine therefore field
counts of total chaimus are adjusted by a
multiplier of two to compensate for this error.

Caligus are counted in the same way as
Lepeophtheirus but males and females of both
pre-adult and adult stages are combined as a
total mobile count. The criterion for treatment
for Caligus is ill dependent on lice numbers
but generdly the threshold for Caligus is higher
since this speciesis, on the whole, less damaging
and better tolerated by fish.
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5. Appraisal of louse count system

The system described here has been developed
for routine louse monitoring purposes and does
not clam the robustness of more detailed
statistical tests which are required to determine
efficacy of medicines. The scheme is intended
to be as basic as possible for use on farms and
the absolute count of lice numbers per fish and

the proportion of different developmental stages
present is regarded as a more useful indicator of
the need to treat fish.

The lice monitoring system by itself cannot
control sea lice numbers, but does give a sound
bass for planning the timing of treatments to
interrupt the reproductive cycle always provided
that effective medicines are available.

Tablel: Marine Harvest McConnell —weekly sea lice counts

Site: Date:

Group: Pen:

Counted by: Temperature:
FishNo. | Gravids | Other AdultM | Pre-adult | Total Chdimus | Caligus

Adult F M & F Adults Mobiles
1
2
3
4
5
Totas Totd of
Means | %%

Means

Previous research projects on sealice control funded by the European

Commission

Project Name | Development of a Deveopment of avaccine | Vaccine to protect
louse vaccine for to protect farmed Atlantic | Atlantic sdlmon againgt
sdmon culture sdmon from lice lice

infestation

Duration November 1993 to May 1989 to April 1991 | May 1992 to April 1993
October 1996

Contract No. | AIR2-CT93-1079 FAR AQ.1.258 FAR AQ.3.786

Coordinator Dr. AlanL. S. Munro, SOAFD, Marine Laboratory, Victoria Road, PO Box
101, Aberdeen AB9 8DB, UK

Partners University College Cork, Aberdeen University and Stirling University
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CONCLUSIONS FROM THE PROJECT:

‘CLEANER-FISH TECHNOLOGY: PARASITE

CONTROL, ALTERNATIVE TO PESTICIDES, AND CREATING A NEW FISHERY”

This two year project was completed in March 1993 and funded under the EC Fisheries and Aquaculture
Research (FAR) programme (contract AQ-2-502). It was conducted by M. J. Costello (co-ordinator), W. Darwall, S.
Lysaght and O. Tully (Trinity College, University of Dublin), J. Fivesand S. Deady (University College Galway), A.
Pike (University of Aberdeen), S. Papoutsoglou (Agricultural University of Athens), and J. Menezes and M. A.
Ramos (Instituto Nacional de Investigacao das Pescas, Lisbon), with assistance from their colleagues and students
and involved collaboration with several fish farmsin Ireland and Shetland.

The cleaner-fish, corkwing (Crenilabrus melops)
and goldsinny (Ctenolabrus rupestris) wrasse,
effectively  controlled sea-lice  (Lepeophtherus
salmonis) on Atlantic salmon (Salmo salar) under
commercial conditions in three farms in Ireland.
Cleaner-fish were more effective than the pesticide
nuvan, and as effective as ivermectin, in controlling
lice abundance. Reported failures of wrasse to
control sealice were invariably due to wrasse
escaping from cages with greater than 15 mm square
mesh. Trials were limited to salmon in their first year
at sea. Most wrasse had escaped after a year in the
cages. Some increases in lice numbers in autumn
were attributed to decreasing wrasse activity at
reduced sea temperature and wrasse escapement.

In aquaria, recently captured rockcook
(Centrolabrus exoletus) wrasse were twice as effective
as goldsinny in cleaning lice from salmon. However,
no significant differences in lice abundance occurred
between male-only corkwing, female-only corkwing,
mixed-sex corkwing, and goldsinny in commercial
scale trials. Aquarium experiments showed rockcook
and goldsinny cleaned both mobile and chalimus
stages of lice, and the smaller of the two lice species
infesting salmon, Caligus dongatus. Data from one
commercial trial also suggested cleaning of chalimus.
Diet analyses of wrasse from aguaria and cages
indicated that a small proportion of wrasse (20-40%)
removed most (80%) of thelice.

Ectoparasites have only occasionally been a
problem in southern European finfish culture. The
most frequent species of sea-lice on sea-bass
(Dicentrarchus labrax), Caligus minimus, was found to
concentrate in the host buccal cavity, where it would
probably be inaccessible to cleaner-fish. There are
generally more cleaner-fish in warmer waters; if skin
parasites become a problem in finfish culture then
such cleaners may be an effective control method.

Aquarium and field observations show
markedly reduced foraging and general activity in
wrasse below 10°C. The fishery, and perhaps

cleaning activity, is thus limited to warmer months
(May to October in Ireland). Wrasse fishing does not
damage habitats or other marine life and the by-catch
is released unharmed. A collapsible wrasse trap has
been designed and is recommended, but standard
shrimp pots and fyke nets can also be used. The
fishery is unlikely to affect the sustainability of
wrasse populations as it is localised, and requires
only 3 10 cm wrasse (and most have bred once by
this size). Local reductions in numbers of 3 10 cm
wrasse are likely and recruitment to these size groups
(from growth and immigration) will be critical for
fisheries.

A literature review of wrasse diseases and
parasites was completed, and 376 corkwing, 271
goldsinny and 54 rockcook were screened by
veterinarians; a further 50, 50 and 30 (respectively)
were analysed in detail for metazoan and protozoan
parasites. No parasites, bacteria or viruses of known
pathogenic concern to salmonids were recorded.
Four wrasse had an atypical Aeromonas salmonicida
which was not pathogenic to salmon.

Wrasse are cheaper and more effective than
nuvan in lice control on first sea-year salmon.
Effectiveness on second sea-year salmon remains to
be shown although several Norwegian and UK farms
claim positive results. The current limitations on
cleaner-fish technology are: (1) availability of wild
stocks near some farms; (2) absence fishery from
March to May which exposes salmon to lice for two
months; (3) sustainability supply 3 10 cm wrasse from
local populations; (4) concerns over transmission
wrasse diseases and parasites to salmon.

Disease-free certified wrasse culture may
overcome these limitations. Additional research is
also required to reduce wrasse escapement, improve
understanding of factors affecting cleaning activity
(e.g. presence hides, alternative food, social status,
salmon aggression), and predict the transmission
potential of wrasse (and other wild fish associated
with farm cages) diseases and parasites to salmon.
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Aarflot, Leiv

Alexandersen,
Svein
Andersen, Per

Armstrong,
Rob

Asmund,
Bjordal
Atkinson, Jim

Aunsmo,
Arnfinn
Baargy, Vidar
Baird, David
Barbour,
Andrew
Benjaminsen,
Rolf

Berland, Bjorn

Birkeland, Dr.
Kjersti

Black, Kenny
Boxaspen,
Karin
Boxshall, G.A.
Brackett, Jim

Bradbury, Nick

Branson,
Edward

List of personsinterested in the biology and/or control of sea lice on fish farms.

Please send corrections and new entries to Ms. J Dowse (jdowse@ecoserve.ie)

Address Countr
Y
Dragsund, N 6080, Gurskay Norway
Alpharma, Seehusens gt. 50, N-4024 Stavanger Norway
Oppdrettskonsulent i Flatanger, N-7840 Flatanger Norway
6545 First Street, Forestville, CA 95436 USA
Department of Marine Resources, Institute of Marine Research, PO Norway
Box 1870, N-5024 Bergen
University Marine Biological Station Millport, Isle of Cumbrae UK
KA28 0EG, Scotland
Havbrukstjenesten AS, 7190 Bessaker Norway
Fiskeridirektoratet, Postboks 185, 5002 Bergen Norway
Clew Bay Salmon Farm, Co. Mayo Ireland
Hydro Seafood Production a.s. Norway
PO Box 4102, Dreggen, N-5023 Bergen
NorAqua AS, Stormyra, 8002 Bung Norway
Zoological Laboratory, University of Bergen, Allegt. 41, N-5007 Norway
Bergen
Sars International Centre for Molecular Marine Biology, Bergen Norway

High Technology Centre, Thormghlensgt. 55, N-5020 Bergen
Dunstaffnage Marine Laboratory, PO Box 3, Oban, Argyll, PA34 UK

4AD

Institute of Marine Research, Austevoll Aquaculture Research Norway
Station, N-5392 Storebg

Natural History Museum, Cromwell Road, London SW7 5BD UK

Syndel International Inc., 9211 Shaughnessy St., Vancover, BC V6P Canada

6R5,

BOCM Pauls Ltd, Fish Feed Group, Renfrew Mill, Wright Street, UK

Renfrew, PA4 8AH, Scotland

Red House Farm, Llanvihangel, Monmouth, Gwent, NP5 4HL UK

E-mail Telephone Facsimile Position
leiv.aarflot@mr.te +47 70 08 35 15
liano
perander@sn.no  +47 74 28 81 54 +47 74 28 81 02 Aquaculture
consultant
ah355@sonic.net  +1 707 887 +1 707 887
9526 9806
+47 5902100  +47 5901599
Lecturer
Fish farmer

bjorn.berland@zoo

.uib.no

Kjersti.Birkeland

@sars.uib.no

karin.boxaspen@i

mr.no
gab@nhm.ac.uk

brackett@syndel.c

om

edward.branson@v

irgin.net

+47 5557 77 00

+47 75 50 3030

+47 55 58 3599

+47 55 58 4307

+47 56 18 0342

+44 171
9389489

+1 800 663
2282

+44 141 842
6501

+44 1600
780573

+47 55 31 84 88

+47 75 50 3040

+47 55 58 9673

+47 55 58 4305

+47 56 18 0398

+44 171
9389158

+1 604 321
3900

+44 141 842
6504

+44 1600
780572

Senior research
fellow
administration
head/researcher
Researcher

Researcher
Researcher
General manager

Marketing
Manager

Interests

lice control

sea lice control, management
practices

cleaner fish

lice control

ectoparasites, nematodes

Lice biology, wild fish interactions,
fish ecology

treatment methods, lice biology

lice biology

Veterinary aspects, treatment
methods
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Bravo, Sandra
Bricknell, lan

Brodie, Ms
Chris
Bron, James

Brown, Alistair

Browne, John
Browne, Ken

Burka, John
Burridge, Les
Butler, Ricky

Carvgjal, Juan

Chang, Blythe
Charron,
Bertrand

Callins, Evelyn

Collins, Ken

Conboy, Gary
Cooper, Helen

Costello, Mark
J

Darbyshire,
Richard
Dawson, Leigh

Davies, lan M.

Seminario 220, Casilla 47, Puerto Montt

FRS Marine Laboratory Aberdeen, Immunology Section, PO Box
101, Victoria Road, Torry, Aberdeen AB11 9DB
Joseph Johnston & Sons Ltd., Sea Sites Office, Badcall, Scourie,

Sutherland, 1V27 4TH

Institute of Aquaculture, University of Stirling, Stirling, FK9 4LA

Marine Harvest, Lochailort, Inverness-shire, PH38 4LZ, Scotland

Marine Institute, Fisheries Research Centre, Abbotstown, Dublin 15
Atlantic Information Services, 661 Route 8, Taymouth, New

Brunswick, E6C 2C8

Atlantic Veterinary College, U.P.E.1., 550 University Avenue,
Charlottetown, Prince Edward Island C1A 4P3
Fisheries and Oceans Canada, Biological Station, St. Andrews, N.B.

EOG 2X0

Marine Laboratory Aberdeen, PO Box 101, Victoria Road,

Aberdeen AB11 9DB

Universidad de los Lagos, Departamento de Pesqueriay Medio
Ambiente, Casilla 557, Puerto Montt

Fisheries and Oceans Canada, Biological Station, St. Andrews, NB

EOG 2XO
Doon west, Roscahill, Co. Galway

Aquatic Veterinary Group, National Diagnostics Centre, National

University of Ireland, Galway

Department of Oceanography, University of Southampton,
Southampton Oceanography Centre, European Way, Southampton

S014 3ZH

Atlantic Veterinary College, U.P.E.I., 550 University Avenue,
Charlottetown, Prince Edward Island C1A 4P3
Bord lascaigh Mhara, P.O. Box No. 12, Crofton Road, Dun

Laoghaire, Co. Dublin

Ecological Consultancy Services Ltd, 7 Glenmalure Park, Rialto,

Dublin 8

1 Morvern Crescent, Lochaline, Movern, Argyll PA34 5XP,

Scotland

Station Méditerranéenne de I'Environnement Littoral, 1 Quai de al

Daurade, 34200 Séte

Fisheries Research Services, Marine Laboratory, PO box 101,

Victoria Road, Aberdeen AB11 9DB

Chile
UK

UK

UK

UK

Ireland
Canada

Canada

Canada

UK

Chile

Canada

Ireland

Ireland

UK

Canada

Ireland

Ireland

UK

France

UK

bricknellir@marla
b.ac.uk

jebl@stir.ac.uk

alistair.orovn@ma
rine-harvest.co.uk

atlisnb@hotmail.c
om
burka@upei.ca

burridgel @mar.dfo
-mpo.gc.ca
butlerr@marlab.ac.
uk
jcarvaja@puyehue.
di.ulagos.cl

changb@mar.dfo-
mpo.gc.ca
bcharron@indigo.i
e
evelyn.collins@uc
gie
kjc@soc.soton.ac.
uk

conboy@upei.ca

mcostello@ecoser
veie
rich.d@zetnet.co.u
k
|dawson@crit.univ
-montp2.fr

daviesim@marlab.
ac.uk

+44 1224
295618
+44 1971
502451
+44 1786
473171 ext
7928

+44 1687
470255

+1 506 529
5903

+1 506 529
5907
+353 91 550413

+44 1703
596010

+1 902 566
0965

+353 1284
1544

+353 1 490
3237

+44 1967
421266
+334 67
463381

+44 1224
876544

+56 65 255239  Fish pathologist

+44 1971 Salmon farm
502208 biologist
+44 1786 Researcher
472133
+44 1687 Veterinary
470279 Manager
+1 506 529 Biologist
5862
PhD student
Parasitol ogist
+1 506 529
5862
+44 1703 Research Fellow
596642
+1 902 566
0851
+3531 284 Aquaculture
1123 Advisor
+353 1 492 Researcher
5694
Fish farmer
+334 67 Postdoctoral
460256 fellow
+44 1224
295511

lice control, treatment methods,
cleaner fish, chemotherapeutants
lice biology

lice control ,chemothapeutics, host
responses, vaccines

ivermectin, lice control

lice control, alternative control
methods, salmonids

sealice, pesticides and
ecotoxicology

Immunology, lice control

cleaner-fish

lice control, alternative control
methods, salmonids

lice control, cleaner fish

lice control, treatment methods
and management practices

host response, evolution and
ecology of host parasite
interactions
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De Meels, T.

Dubreuil,
Michel
Duce, lan R.

Dunkley, D.

Eidtun, Inger
Erdal, Jon Inge

Finlay, John

Finstad, Bengt

Flynn, Richard

Fossum,
Benedicte
Fouere, John
Gargan, P.

Gibbons,

Joseph
Gibson, Robin

Gilpin, Martyn
L.

Gonzalez,
Laura

Graham,
Caroline
Grayson T.H.

Grimnes,
Andrea
Grutter, A. S.

Gustaven,
Anders

Laboratoire de Parasitologie Comparée, University of Montpellier
11, Place Eugene Bataillon, 34095 Montpellier Cedex 5

Pacific National Group Ltd., Suite 310-737, Y ates Street, Victoria,
BC, V8W IL6

Dept. Life Science, University of Nottingham, University Park,
Nottingham NG7 2RD

SOAEFD, Room 407, Pentland House, 47 Robb's Loan, Edinburgh
EH14ITY,

Statens Dyrehel setilsyn, Postboks 8147 Dep., 0033 Oslo
EWOS as, P.O. Box 424, N-1471 Ské&arer

Trouw Aquaculture, Drumcroagan, Camus na ha, Fort William,
Scotland

Norwegian Institute for Nature Research, Tungasletta 2, N-7005,
Trondheim

Irish Salmon Growers Association, Irish Farm Centre, Bluebell
Estate, Naas Road, Dublin 12
Alpharma, Harbitzalleen 3, P.O. Box 158 Skgyen, N-0212 Oslo

Cleggan, Co. Galway
Central Fisheries Board, Glasnevin, Dublin 9

Hydro Seafood Fanad, Kindrum, Cashel P.O., Letterkenny, Co.
Donegal

Dunstaffnage Marine Laboratory, PO Box 3, Oban, Argyll PA34
4AD

Room 401A Davy Building, Department of Biological Sciences,
University of Plymouth, Plymouth PL4 8AA, Devon
Universidad de los Lagos, Departamento de Pesqueriay Medio
Ambiente, Casilla 557, Puerto Montt

Connor's Aquaculture Inc., PO Box 263, Eastport, Maine 04631,
Room 401A Davy Building, Department of Biological Sciences,
University of Plymouth, Plymouth PL4 8AA, Devon

NINA, Tungasletta 2, N-7005, Trondheim

Dept. Parasitology, University of Queensland, Brisbane Qld 4072

AKZO Nobel, Bleaching Chemicals Division, S-45-80 Bohus,
Sverige

France
Canada
UK

UK
Norway
Norway
UK

Norway

Ireland
Norway

Ireland
Ireland

Ireland
UK
UK

Chile

USA
UK
Norway
Australi

a
Norway

demeeus@univ-
montp2.fr
mdubreui @direct.c
a
i.r.duce@nottingh
am.ac.uk
david.dunkley@so
003.scotoff.gov.u
k

joninge.erdal @cult
or.fi

john.fin@ibmmail.

com
bengt.finstad@nin
a.nina.no

richie@ifa.ie

benedicte.fossum
@alpharma.no
clf@tinet.ie

mgil pin@plymout
h.ac.uk
Igonzal e@agata.ec
ored.cl

pcgraham@nb.sy
mpatico.ca

mgil pin@plymout
h.ac.uk
andrea.grimnes@n
ina.nina.no
a.grutter@mailbox
.ug.edu.au

+33 467 144724 +33 467 144646 Researcher

+44 115 951 +44 115 951
3227 3251

+44 131 +44 131
2446227 2446313

+47 22 241961

+47 67 97 0100 +47 67 97 2244
+44 1397

772833

+47 7358 0500 +47 73 91 5433
+353 1 450 +353 1 455
0266 1043

+353 95 44664 +353 95 44734

+353 1 837 +353 1 836
9206 0060

+353 74 59071

+44 1752 +44 1752
232950 232970

+44 1752 +44 1752
232950 232970

+47 73 580500 +47 73 915433
+61 7 3365 +61 7 3365
5753 5799

Senior Lecturer
Fisheries

I nspector

Manager fish
health

Research
scientist

Industry
representative

Researcher
Senior Lecturer

Parasitol ogist

Postdoctoral
fellow
PhD student

Postdoctoral
fellow

lice biology, host parasite systems
(evolution and ecology)

lice biology, chemotherapeutants

lice control in commercial fish
farms

lice control

sea lice, ecophysiology,

smoltification, radiotelemetry,
pollution

vaccines, sealice therapeutics

lice biology

cleaner-fish

vaccination, molecular biology

vaccination, molecular biology

host suceptibility, host responses,
wild fish interaction
cleaner fish
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Hamnes, Kjetil DV O-office of Oslo and Follo Norway kjetil.hamnes@dyr
ehelsano
Hansen, Lars  Norwegian Institute for Nature Research, Dronningensgate 13, Box Norway |.p.hansen@ninaos +47 22 94 03 81 +47 22 94 03 02 Researcher
Petter 736 Sentrum, N-0105 Oslo |.ninaniku.no
Hardwick, Grampian Pharmaceuticals Limited UK +44 1772 +44 1772
Joanne Marathon Place, Moss Side Industrial Estate, Leyland, Lancs PR5 452421 456820
3QN
Harris, J.E. Dept. Biological Sciences, University, Drake's Circus, Plymouth UK L ecturer lice vaccine
PL4 8AA
Haya, Katsuji  Marine Environmental Services, Fisheries and Oceans Canada, Canada hayak@mar.dfo-  +1506 529 5916 +1 506 529 Toxicologist chemicals and therapeutants,
Biological Station, St. Andrews, New Brunswick, EOG 2X0 mpo.gc.ca 5862 biomarkers, phycotoxins
Heuch, Peter National Veterinary Institute, Fish Health Section, PO Box 8156 Norway Peter.A.Heuch@v +47 22 96 4664 +47 22 46 3877 Researcher lice biology
Dep., N-0033 Oslo etinst.sri.telemax.
no
Hevroy, Ernst  Institute of Marine Research, Austevoll Aquaculture Research Norway Ernst.Morten.Hev Student lice infestation, host responses
M. Station, N5292 Storebg roy@imr.no
Hjeltnes, Brit  Havforskn. Inst. Senter for Havbr. Pb. 870 Nordnes, 5024 Bergen  Norway Brit.hjeltnes@imr. +47 5523 8300 +47 55 23 8333 Researcher cleaner-fish
no
Ho, Ju-shey Dept. Biological Sciences, California State University, 1250 USA jsho@csulb.edu +562 985 4812 +562 985 8878  Professor sea lice (systematics and
Bellflower Boulevard, Long Beach, California 90840-3702 biogeography)
Hoff, Kjell PO Box 353, N-4033 Forus Norway 90432@ibmmail.c +47 51 80 3863 +47 51 80 1433 Senior research
Arne om fellow
Hone, J.V. Dept. Biological Sciences, University, Drake's Circus, Plymouth UK
PL4 8AA
Hoyle, Jane Gatty Marine Laboratory, School of Environmental and UK jeh2@st- PhD student sealice, reproductive biology
Elizabeth Evolutionary Biology, University of St. Andrews, St. Andrews, Fife andrews.ac.uk
KY16 8LB
Hull, M.Q. Halibut Hatchery, Mainland Salmon Ltd., Frotoft, Rousay, Orkney UK plastuga@enterpri  +44 1856 +44 1856
KW17 2PT se.net 821384 821302
Huntingford, Dept. Environmental and Evolutionary Biology, University of UK ghzalO@udcf.glaa +44 141 339 +44 141 330 Head of Dept.  cleaner-fish
Felicity Glasgow G12 8QQ c.uk 8855 ext 5975 5971 and researcher
Hutchinson, NASCO, 11 Rutland Square, Edinburgh EH1 2AS, Scotland UK
Peter
Inglis, Jeremy  McTavish's Kitchens, 8 Argyll Square, Oban, Argyll PA34 6BA UK +44 1631 +44 1631
563064 565933
Jackson, David Marine Institute, Ross House, Merchants Road, Galway Ireland +353 91 569 +353 91 569 Researcher lice contral, lice biology
673 673
Jacobsen, Jan  Fisheries Laboratory of the Faroes, P.O. Box 3051, Noatun, FR- Faeroe janarge@frs.fo +298 15092 +298 18264
Arge 110 Torshavn, Islands
Jacobsen, Per  Zoologisk Institutt, Universitet i Bergen, Allégt 41, 5007 Bergenn ~ Norway +47 5558 2219 +47 55 58 9673
James, Mark MRC Ltd, Freshwater Fisheries Laboratory, Faskally, Pitlochry, UK majames@compus Co-ordinator
Perthshire, PH16 5LB erve.com UK LINK

programme



12

Caligus 4

Johnson, S. C.

Kadri, Sunil

Karasev A B
Karlshakk, Egil

Karreman,
Grace
Keatinge,
Michael

Kent, Michael

Kim, Il-Hoi

Kvenseth,
Anne-Mette

Kvenseth, Per
Gunnar

Labus, M.
Lall, Santosh

Lin, Ching-
Long
Loavold, Tone

Lyndon,
Alastair
MacKenzie, K.

Mackie, James
A

MacKinnon,
Barbara
Mantle, Peter

NRC Institute Marine Biosciences, 1411 Oxford St., Halifax, Nova
Scotia, B3H 3ZI

Fish Behaviour and Ecology Group, Graham Kerr Building, Division
of Environmental and Evolutionary Biology, IBLS, University of
Glasgow, Glasgow G12 8QQ, Scotland

PINRO, 6 Knipovich Street, Murmansk, 183763

University of Bergen, Department of Fisheries and Marine Biology,
Bergen High Technology Centre, N-5020 Bergen
506-1200 West Pender, Vancover, BC, V6E 259

Marine Institute, Fisheries Research Centre, Abbotstown, Dublin 15

Department of Fisheries and Oceans, Pacific Biological Station,
Nanaimo, BC VIR 5K 6
Dept. Biology, Kangreung National University, Kangreung 210-702

Department of Fisheries and Marine Biology, University of Bergen,
5020 Bergen

KPMG Management Consulting at, Centre for Aquaculture and
Fisheries Pb 568, N-7001 Trondheimor Sandviksboder 5, N-5035
Bergen-Sandviken

Marishal College, Dept. Molecular and Cell Biology, University,
Aberdeen AB9 1AS

National Research Council Canada, Institute for Marine
Biosciences, 1411 Oxford Street, Halifax, Nova Scotia B3H 3Z1
Department of Aquaculture, National Chiayi Institute of
Technology, Horng Mau Bei, Luh Liau Li, Chiayi, Taiwan (60083)
Fylkesmannen | Hordaland, Vakendorfgt 6, N 5012, Bergen

Department of Biological Sciences, Heriot-Watt University,
Edinburgh

Department of Zoology, University of Aberdeen, Tillydrone
Avenue, Aberdeen AB24 2TZ

PO Box 14771, Alloa, Clacks, Scotland, FK10 2EW

Dept. Of Biology, Univ. of New Brunswick, Fredericton, NB, E3B
6E1
Delphi Fishery, Leenane, Co. Galway

Canada

UK

Russa
Norway
Canada
Ireland
Canada
Republic
of

Korea
Norway

Norway

UK
Canada
Republic
of China
Norway
UK

UK

UK

Canada

Ireland

Stewart.Johnson@
nrc.ca
s.kadri@bio.gla.ac.
uk

inter@pinro.murm
ansk.ru

egil .karlshakk @if
m.uib.no
aquastat@istar.ca

keatinge@hotmail
.com

KentM @dfo-
mpo.gc.ca
ihkim@knusun.ka
ngnung.ac.k

anne-
mette.kvenseth@i
fm.uib.no
pelle.kvenseth@k
pmg.no

m.labus@abdn.ac.u
k
santosh.lall@nrc.c
a
cllin@rice.cit.edu.t
w
Tone.Lovold@fm
-ho.sri.telemax.no
A.R.Lyndon@hw.
ac.uk
k.mackenzie@abd
n.ac.uk
mackieaguacultur
@tory.org.uk
bmackinn@unb.ca

delfish@iol.ie

+44 7020 934
834

+47 789 10518

+47 55 58 4627

604 682 3077

+82 391 640
2312

+47 55 58 4442

+47 55
31051029
/7380210029
+44 1224
273256

+886 5
2766141/500
+47 55237773

+44 1224 272
871

+44 1259
215136

+1 506 453
4584

+353 95 42211

Researcher

+44 7020 934
832

Graduate student

+47 789 10423 Laboratory chief

+47 55 58 4450 Graduate student
604 669 6974

Researcher
+82 391 42 Professor
6124
+47 55 58 4450 Researcher
+47 55 Senior
32116629/7329 Consultant
+44 1224 Postdoctoral
272401/273144 fellow
+886 5 2783065
+44 1224 272 Researcher
396
+44 1259
211053
+1 506 453 Research
3583 scientist

+353 95 42298

lice control, alternative control
methods, salmonids

ectoparasites, wild fish, Barents
Sea, White Sea

treatment methods, wrasse, wrasse
diseases

lice control, use of wrasse, marine
fry production, sustainable
aquaculture

vaccine development

lice control, alternative control
methods, salmonids

ectoparasites, lice biology

treatment methods, hydrogen
peroxide

lice biology (non-drug methods of
control)

sea lice control and interactions
with wild fish
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Maroni, Kjell ~ KPMG Centre for Aquaculture and Fisheries, PO Box 568, N-7001 Norway kjell.maroni@kpm +47 742 88 228 +47 742 88 202 Researcher lice control, management practices
Trondheim g.no
Martinsen, Alpharma, Harbitzalleen 3, P.O. Box 158, Ska@yen, N-0212 Oslo Norway bernt.martinsen@ +47 22529088 +47 22 52 9090 vaccines, sealice therapeutics
Bernt alpharma.no
McLysaght, Gardenlawn, Ennis Road, Clondrinagh, Limerick Ireland  billmcly@indigo.ie
Bill
McVicar, A. H. SOAEFD Marine Laboratory, PO Box 101, Victoria Road, UK mcvicara@marlab. +44 1224 +44 1224 Researcher
Aberdeen, AB11 9DB ac.uk 295605 295620
Melvin, W. Zoology Building, Dept. molecular and cell biology, University of UK wtmelvin@abdn.ac +44 1224 +44 1224 Researcher molecular biology, vaccine
Aberdeen, Aberdeen AB24 3TZ uk 243255/273256 272401 (group leader) development
Midttun, Bjgrn  Alpharama, 158 Skgyen, 0212 OSLO Norway +47 56 14 3358 +47 56 14 43 42
Mordue, A. J. Dept. Zoology, University of Aberdeen, Tillydrone Avenue, UK aj.mordue@abdn.a +44 1224 +44 1224 Senior Lecturer  pheromones, semiochemicals, lice
Aberdeen AB24 2TZ c.uk 272883 272396 control
Mothersill, Radiation Science Centre, Dublin Institute of Technology, 40-41 Ireland cmothersill@rsc.io +353 1 402 +353 1 475 Researcher host responses, lice biology
Carmel Lower Kevin Street, Dublin 8 lie 4665 6793
Munn, C. B. Dept. Biological Sciences, University, Drake's Circus, Plymouth UK
PL4 8AA
Murphy, Matt  Sherkin Island Marine Station, Sherkin Island, Co. Cork Ireland  sherkinmarine@ti +353 28 20187 +353 28 20407 Director
net.ie
Myhr, Egil EWOS as, Postboks 424, N-1471 Skérer, Luhrtoppen, Lorenskog Norway egil.myhr@cultor. +47 67 97 01 00 +47 67 97 22 44
fi
Nagasawa, K.  National Research Institute of Far Seas Fisheries, Fisheries Agency  Japan ornatus@enyo.affr +81 543 366000 +81 543 359642 Head of section lice biology
of Japan, 5-7-1 Orido, Shimizu, Shizuoka 424 c.gojp
Ness, Erik Schering-Plough Animal Health, Ankerveien 209, 1343 Eiksmarka, Norway +47 67 16 64 50 +47 67 14 57 00
Nicholas, Pfizer Central Research, Ramsgate Road, Sandwich, Kent CT13 9NJ UK +44 1304 +44 1227 Scientist sealice
David 616946 832420
Nolan, Declan Department of Animal Physiology, University of Nijmmegen, Netherla dnolan@sci.kun.nl +31 24 3652302 +31 24 3652714 host-parasite interactions
T. Toernooiveld 1, 6525 ED Nijmegen nds
Northcott, Freshwater Fisheries Laboratory, Pitlochry, Perthshire PH16 5LB, UK Northcottsj@marl +44 1796 +44 1796 Researcher lice biology, wild fish interactions
Sdly Scotland ab.ac.uk 472060 473523
Nylund, Are Department of Fisheries and Marine Biology, University of Bergen, Norway arenylund@ifm.ui +47 55 58 4444 +47 55 58 4450 Assistant Sealice anatomy, histology,
N-5020 Bergen b.no Professor genetics treatment,life history.
O'Donohoe, G.  Aqua-fact International, 12 Kilkerrin Park, Liosbaun, Galway Ireland aguafact@iol.ie +353 91 756 +353 91 756 Graduate student lice biology
812/3 888
Ogawa, Kazuo  Department of Aquatic Bioscience, Graduate School of Agricultural  Japan aogawak@hongo.e +81 3 3812 +81 3 3812 Associate parasitic copepods
and Life Sciences, The University of Tokyo, Yayoi, Bunkyo-ku, cc.u-tokyo.ac.jp 2111 ext.5284 0529 Professor
Tokyo 113
Opitz, Michael Aquatic and Avian Species, 5735 Hitchner Hall, Rm. 105, USA mopitz@umce.um +02 207 581 +02 207 581 Veterinarian
Cooperative Extension/Animal and Veterinary Sciences and School ext.maine.edu 2771 4430/2729
for Marine Sciences, University of Maine, ORONO, ME 04469
5735
Palmer, Roy Aquatic Veterinary Group, National Diagnostic Centre, Bioresearch Ireland Roy.Pamer@ucg.i Veterinarian lice control

Ireland, Galway

e
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Papapanagioto
u, Elias
Papoutsoglou,
Sofronios E.
Parsons,
Aengus

Payne, J. G.

Pike, Alan W.

Pizarro,
Antonio
Poole, Russell
Rae, Gordon

Rahkonen,
Riitta
Raynard, Rob

Reader, Jm

Reilly, Padraig
Renaud, F.

Ressem, Helge
Richards, R.H.
Ritchie,
Gordon
Rosenqvist,
Gunilla

Ross, Neil
Roth, Myron
Roy, Bill

Ryan, James
Sayer, Martin

Schram,
Thomas A.

8 George Theohari Str, 54621 Thessaloniki,

Faculty of Animal Production, Agricultural University of Athens,
75 lera Odos, Votanikos, 118 55 Athens

QSR Office, Forbairt, Shannon, Co. Clare

Ardvar Salmon, Drumbeg, Sutherland 1V27 4NJ,

Zoology Dept, University of Aberdeen, Tillydrone Avenue,

Aberdeen AB24 2TZ, Scotland

Salmon Research Agency, Newport Co Mayo
Scottish Salmon Growers Association, Drummond House, Scott

Street, Perth PH1 5EJ, Scotland

Finnish Game and Fisheries Research Institute, P.O. Box. 6, FIN-

00721 Helsinki

Marine Laboratory Aberdeen, PO Box 101, Victoria Road,

Aberdeen AB11 9DB

Dept. Life Science, University of Nottingham, University Park,

Nottingham NG7 2RD

Microbiology Department, University College, Cork

Laboratoire de Parasitologie Comparée, University de Montpellier
11, Place Eugene Bataillon, 34095 Montpellier Cedex 5
Fylkesveterinagren for Nordland, Postboks 145, 8860 Tjetta
Institute of Aquaculture, University, Stirling FK9 4LA

Nutreco Aquaculture Research Centre, Forusbeen 35, PO Box 353,

N-4033 Forus

Department of Zoology, Norwegian University of Science and

Technology, N-7034 Trondheim

National Research Council Canada, Institute for Marine
Biosciences, 1411 Oxford Street, Halifax, Nova Scotia B3H 3Z1
Salmon Heath, 20th Floor, 45 O'Connor Street, Ottawa, ON, K1P

1A4

University of Stirling, Marine Environmental Research Laboratory,
Machrihanish, Campbeltown, Argyll PA28 6PZ

Killary Salmon Farm, Rossroe, Lettergesh, Renvyle, Co. Galway
Centre of Coastal and Marine Sciences, Dunstaffnage Marine
Laboratory, PO Box 3, Oban, Argyll PA34 4AD

Dept. Biology, University of Oslo, PO Box 1064, Blindern, N-0316

Odo

Greece
Greece
Ireland
UK

UK

Ireland
UK

Finland
UK
UK

Ireland
France

Norway
UK
Norway

Norway

Canada
Canada
UK

Ireland
UK

Norway

kokkinis@agro.aut
h.gr

sof @auadec.aua.ari
adne-t.gr
gsr@marine.ie

a.pike@abdn.ac.uk

pizarro@isidrodela
cal.com

sra@iol.ie

riitta.rahkonen@r
ktl.fi
raynardr@marlab.
ac.uk
jim.reader@nottin
gham.ac.uk
nadc@ucc.ie
renaud@univ-
montp2.fr

90430@ibmmail.c
om
Gunilla.Rosengvist
@chembio.ntnu.n
o]
neil.ross@nrc.ca

myron@istar.ca

w.j.roy@stir.ac.uk

mdjs@dml.ac.uk

thomas.Schram@b
io.uio.no

+30 1 529 4401 +30 1529 4401

+44 1571 +44 1571
833244 833202
+44 1224 +44 1224
272871 272396

+353 9841 107 +353 9841 107

+44 1738 +44 1738
635420 621454

+358 205 751  +358 205 751
306 201

+44 1224 +44 1224
295616 295620

+44 115 951 +44 115 951
3220 3251

+353 2190 4053 +353 217922
+33 467 143709 +33 467 144646

+47 7504 62 80 +47 7504 62 33

+47 73596296 +47 73 591309

+1 902 426 +1 902 426
8402 9413
+1 613 788 +1 613 235
6851 7012

+353 9543523  +353 9543403
+44 1631 +44 1631
567836 565518

+47 2285 4507 +47 2285 4438

Lecturer

Researcher
Industry
representative

Lecturer
Researcher
Director of

research

L ecturer
Researcher

Researcher,
teacher

Researcher
Manager

Fish farmer
Researcher

Researcher,
L ecturer

lice biology

lice biology
lice control

cleaner-fish, lice biology

host parasite interaction
(evolution and ecology)

cleaner-fish (behaviour)

lice control, alternative control
methods, salmonids

sea lice chemotherapy, integrated
pest management

lice control
cleaner-fish, semiochemicals

lice biology, parasitic copepods
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Scott, Bill Hydro Seafood GSP Ltd, South Shian, Connel, Argyll PA 34 4JR, UK bill.scott@hsf.hyd +44 1631 +44 1631 Lice control co-
Scotland ro.com 574020 720542 ordinator
Scott, W.R. Hydro Seafood GSP, South Shian, Connel, Oban, Argyll PA37 1SB, UK +44 1631 +44 1631
Scotland 574000 720465
Shaw, Graham  Save Our Sea Trout, Windgate Paddock, Windgates, Bray, Co. Ireland gshaw@tcd.ie +353 1 2876984
Wicklow
Sims, David Atlantic Veterinary College, U.P.E.I., 550 University Avenue, Canada  sSims@upei.ca lice control, alternative control
Charlottetown, Prince Edward Island C1A 4P3 methods, salmonids
Sinisalo, Tetti  Porvoonkatu 30 A 12, Helsinki 52 Finland tsinisal @helsinki.f
i
Sinnot, Robert  Trouw Aquaculture, Winchem, Northwich, Cheshire, CW9 6DF UK rob.sinnott@trouw +44 1606 45766 +44 1606 49869 Technical feed treatments,
uk.com manager
Skare, Salvi Biomar, Mylius Eriksonsv. 35, 7330 BRANDE, Denmark Denmar
k
Skjelstad, Bard  Vet. Inst Trondheim Tunga, Oppdragsavd., 7005 Trondheim Norway bard.skjelstad@vet
inst.no
Smith, John Pest Management Regulatory Agency, Health Canada, A. L. Canada jsmith@pmra.hwe. +613 736 3670 +613 736 3659 lice control, integrated pest
6607D1, 2250 Riverside Drive, Ottawa, Ontario K1A 0K9 ca management
Smith, Kevan  Strathaird Salmon Ltd., Faoilean, by Broadford, Isle of Skye V49 UK kevan@v- +44 1471 +44 1471 Fish Farm lice control
9AX, Scotland spark.demon.co.uk 822234 822615 Director
Smith, Peter R. Dept. Microbiology, University College, Galway Ireland  p.smith@ucg.ie Researcher, chemotherapeutants
Lecturer
Sommerville,  Institute of Aquaculture, University, Stirling FK9 4LA, Scotland UK CS3@sdtir.ac.uk +44 1786 467  +44 1786 472  Lecturer lice biology, chemotherapeutants,
Christina 880 133 vaccines
Soto, Doris Universidad Austral de Chile, Facultad de Pesqueriay Oceanografia, Chile dsoto@uach.cl Aquatic
Campus Puerto Montt, Casilla 1327, Puerto Montt Ecologist
Soutar, Ronnie Hydro Seafood GSP Ltd, Blackpark Cottage, Croyard Road, Beauly, UK ronnie.soutar @hsf Fish veterinarian
H. Scotland .hydro.com
Speare, David ~ Atlantic Veterinary College, U.P.E.l., 550 University Avenue, Canada speare@upei.ca lice control, alternative control
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Internet e-mail discussion group for
lice biology and contr ol

An e-mail discussion group has been established to
enable people interested in lice biology and control
to provide and request information to others in the
group. All persons who have aready submitted
their emails to this project will automaticaly be
included in the group. The group relies on people
voluntarily sending and replying to messages.
Sending an e-mail to <CALIGUS@listserv.hea.ie>
will send the message to al subscribers to the
group. If you wish to reply to such a message
consider whether it is more appropriate to send it
back to everybody, or only to the individua who
sent the message. The latter may avoid annoying
others with irrelevant messages.

To join the group (@ send an emal to
<lisgtserv@listserv.heaie>, (b) leave the ‘subject’
line blank, and (c) type in the following command in
the main part of the email message: “ SUBSCRIBE
CALIGUS first-name surname’. Do not include
your email address in the message as this will be
automatically recorded. To leave the list, send the
message “SIGNOFF CALIGUS to
<listserv@listserv.heaie>.

Sealice Web site
A World Wide Web ste has been
established at

http://www.ecoserve.ie/projects/sealice
to host the Concerted Action Homepage.
The information avalable a the dSte
includes the html format of the project
newdetter CALIGUS, details of
workshops and conferences, the register
of persons interested in lice biology and
control, a bibliography of sedlice literature
as well as contact details and an outline
of the project. The dte is routingy
updated to incorporate new additions to
the register of researchers and
bibliography.  Links to the dte are
welcomed. Please contact Mr Chris
Emblow (cemblow@ecoserveie) to
arranae links.

Contributions

Information on current and completed
research projects, viewpoints, letters and
publications are al welcomed for this
newdletter. Please send details to Ms J.
Dowse, EcoServe, 17 Rathfarnham
Road, Terenure, Dublin 6W, Irdand (e-
mail: idowse@ecoserve.ie)
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List of contributions for sealice conferencein Amsterdam

ORAL CONTRIBUTIONS (20 Titles)

Banks, B.A. & C. Sommerville. Enrichment of
microsatellites from the ectoparasite
Lepeophtheirus salmonis (Kr@yer) genome using
biotinylated oligonucleotide sequences.

Bdl, S, JE. Bron & C. Sommerville. Distribution
of exocrine glands in Lepeophtheirus salmonis
(Krgyer, 1837) and Caligus dongatus Nordmann,
1832,

Boxaspen, K. & T. Nasss. Development of eggs
and planktonic (early life) stages of salmon lice
(Lepeophtheirus salmonis) at low temperatures.

Braidwood, J.C. The use of Crangon crangonto
investigate the potential environmental impact of
excis sealice treatment.

Bron, JE., G. Wainwright, R.P. Smullen, C.
Sommerville, R. Thecuticleand ecdysisin larval
stages of Lepeophtheirus salmonis (Kreayer, 1837)
(Copepoda, Caligidae).

Costello, M.J. & A. Pike. Towardsa
quantification of salmon lice population
dynamics and infestation potential.

Dawson, L.J., A.W. Pike, D.F. Houlihan & A.H.
McVicar. Effectsof SealLice, Lepeophtheirus
salmonis, on Sea Trout, Salmo trutta, at different
times after seawater transfer.

El-Rashidy, H & G. Boxshall. Coevolution of the
parasitic copepods of the family Ergasilidae
(Poecilostomatoida) and host fishes of the family
Mugilidae.

Firth, K.J., S.C. Johnson & N.W. Ross.
Investigation on the role of skin mucus
proteases of atlantic salmon during
Lepeophtheirus salmonis infestation.

Hull, M.Q., A.W. Pike, A.J. Mordue & G.H. Rae.
Should | stay of should | go? New on- and off-
host parasite data having implications for inter-
host transfer of Lepeophtheirus salmonis.

Jackson, D. (1) Population dynamics of sealice
on wild seatrout post smoults.

Jackson, D. (2) Population dynamics of
Lepeophtheirus salmonis Krgyer (Copepoda:
Caligidae) on farmed salmon.

Jackson, D. (3) Caligus éongatus (Nordmann) as
parasites of farmed salmonidsin Ireland.

McAndrew, K., R. Wootten & C. Sommerville.
Survival and egg production of Lepeophtheirus
salmonis in experimental infections of Atlantic

salmon (Salmo salar).

>

Nordhagen, J.R. P.A. Heuch & T.A. Schram. Size
asindicator of origin of salmon lice
Lepeophtheirus salmonis (Copepoda: Caligidag).

Roth, M. Theavailability and use of
chemtherapeutic sealice control products.

Shinn, A.P., D.J. Gray, JE. Bron & C.
Sommerville. Elemental analysis of Scottish
populations of the ectoparasitic copepod
Lepeophtheirus salmonis (Krayer, 1837).

Tully, O., P. Gargan, W.R. Poole & K.F. Whelan.
Spatial and temporal variationin SealLice
infestation of Sea Trout in Ireland (1990-1997).

Tully, O., W.R. Poole & K.F. Whelan. Temporal
variability in physiological conditions of Sea
Trout in the marine environment: Implications for
the impact of SeaLice on host survival.

POSTER CONTRIBUTIONS (7 Titles)

Banks, B.A., A.P. Shinn, JE. Bron & C.
Sommerville. The use of RAPD'sto establish the
interspecific relationships of the ectoparasitic
Caligid, Lepeophtherus salmonis (Krayer, 1837) in
Scotland.

Bashirullah, A.K. Non-interactive coexistence of
two parasitic copepods of Caranx hipposin
eastern Venezuela

Grimnes, A., B. Finstad & P.J. Jakobsen. Salmon
lice: Comparative study on two host species.

Hgji Hamin, H.L., J.E. Bron, A.P. Shinn & C.
Sommerville. The occurrence of blood reedingin
Lepeophtheirus salmonis (Krayer, 1837).

Schram, T.A.Hooks. Holdfasts of egg stringin
parasitic copepods.

Shinn, A.P., B.A. Banks, JE. Bron & C.
Sommerville. Comparison of 18S, ITSand
cytochrome oxidase sequences obtained from L.
salmonis derived from wild and farmed salmonids
in Scotland.

Treasurer, JW., A. Grant & P.J. Davis. Physical
constraints of bath treatment of Atlantic salmon
(Salmo salar) infested with sea lice (Copepoda:
Caligidae




