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1 INTRODUCTION

Tbe Working Group on Pathology amI Discascs of Mar
ine Organisms (WGPDMO) met at the Dcpartmcnt of
Fisheries amI Oeeans, Gulf Fishcries Centre, Moneton,
New Brunswiek, Canatla, with Dr A.H. McVicar presitl
ing as Chairman (C.Res.1993/2:25).

1.1 Opcning 01' the l\Il'cting

a) allalyse lIatiollal reports Oll lIew disease
trellds ill wildjish, erustaeeall, alld molluse
populatiolls,'

b) analyse natiollal reports 011 new diseczse
trends in cultured fish and shellfish;

c) emluate the Sub-Group Report 011 the
Analysis of Fish Disease Prevalenee Data,'

•

•

Tbe meeting was openetl at 09.30 hrs on Montlay 21
Mareh 1994 with the Chairman wdeoming partieipants,
particularly those m:w to WGPDMO. On behalf of DFO
Gulf Fisheries Centre, Moneton, the partieipants wen:
welcomed to the meeting by Mr A.O. Cormier, Direetor
General, anti by Dr S. MeGlatltlery, Molluscan Section,
DFO, l\foncton.

The attendanee of the Chairman of the Mariculture
Committee, Dr R.H. Cook, at the meeting was partieu
larly w~Icometl. Dr Cook weIcometl members of
WGPDMO on behalf of ICES anti gave abrief overview
of the relationship between WGPDMO anti other ICES
Working/Stutly Groups.

The strong participation from North Ameriea 'anti by
shellfish specialists was greatly appreeiatetl. A list of
participants is appended in Annex I. Regrets were
received from Sweden, Estonia, Ireland, Iceland, and
Portugal.

2 TERl\IS OF REFERENCE, ADOIYfION OF
AGENDA, SELECTION OF RAPPORTEURS

Participants were reminded of the terms of reference as
published in C.Res.1993/2:25. The heavy agenda load,
due to several items added to the terms of referenee
during the Statutory Meeting in Dublin, was commented
on. A direct consequence of this on the structure of the
meeting was the need to spreatllhe detailed discussion of
special ist areas of the work into three separate expert
subgroups, namely those dealing with wild marine fish,
fish mariculture, and shellfish (both wiltl anti cultured).
Tbe Working Group was seheduled to med in plenary at
regular intervals to reeeive progress rcporls from the
expert subgroups and to deal with agenda items of com
mon interest.

2.1 Tenns 01' Rcfcrcnce

Tbe terms of reference as listetl in the Report of the
1993 ICES Statutory Meeting, C.Res.1993/2:25 were:

17le Working Group on PC/thology al/(l Diseases of
Marine Orgallisms (C/winnall: Dr A. MeVicar,
UK) will meet in MOlletoll , New BrullSwiek,
Canadajrom 21-26 March 1994 to:

d) assess the illtersessional data prese1l1ed Oll
reeent jield trials and other relevant infor
matioll on jish vaecines;

e) eompare alltibiotie resistClflee projiles of
Aeromonczs salmonicida peiformed ill
se!eeted laboratories,'

j) eompare the Europeall legislation, the OIE
rules, and the regulations under eonsider
mion ill North Ameriea regarding the trans
fer of molluses between eou1l1ries, and
provide adviee on the standardization ofthe
control methods used to monitor molluse
disease, basetl on the informatioll eoming
from the abO\'e eomparison and from data
Oll current molluse research,'

g) evaluate the signijiccznce of additional and
new data Oll lchthyophonous infection in
herring and consider the need for a third
specialjoillt meeting betwem pathology and
stock assessmellt groups onlchthyop/lOnous;

h) deve!op al/(l coordinate pla/lS for the
Mariculture Committee special topie Oll
"Parczsites ill Marieulture" at the 1994
Statutory Meeting;

j) prO\'ide injo17natioll to ACME Oll the types
of studies that CCZII elucidate possible rela
tiollships befWeell jislz diseases and pollu
tiOIl,'

k) prepare, itl eooperatioll with the Baltie
Marille Biologists, a preliminary report jor
ACME Oll jish diseases in the Baltie Sea,
aml provide plalls Jor future studies ojjish
diseases ill the Baltie Sea,'

I) compile antl emluate infonnation with
respect to the recelltly reponed parasite ;11
eod larme jrom the Baltie alld surrounding
waters.



2.2 Adoption or Agenda and Sclcdilln ul'
Rappllrteurs

An ag~mla was agr~~J upon (Ann~x 2). ~xpcrt

Jiscussion l~aJ~rs w~re iJcntifi~J, anJ rapport~ursw~n~

appointeJ (Annex 3).

3 REPORT ON TUE ICES 1993 STATUTORY
l\IEETING

Items 01' relevance to WGPDMO from the 81st ICES
Statutory !'.teeting helJ in Dublin, IrehmJ, 23
September - 1 October 1993 w~re highlighteJ by the
Chairman. These inc1w..leJ (a) the progr~ss r~port on the
North Sea Task Force and the preparation 01' the Quality
Status Report which WGPDMO had consiJerable techni
cal input into and (b) the lJuestion raiseJ in the Consult
ative CommiUee by the Mariculture Commitke concern
ing the importance 01' ICES establishing a dialogue at a
high level with the European Union r~ganling the impli
cations 01' a r~c~nt dir~ctive p~rmitting shipments within
the EU 01' live aquatic organisms and the provision
therein for preventing the transf~r of disease ag~nts.

It was nokJ that the Sub-Group on Statistical Analysis
of Fish Disease Data was oflicially r~cognized as a
sub-grollp of WGPDMO.

Ref~r~nce was made to the MEQC comments on the
ov~rview 01' the BMBIlCES Workshop on hoanl RIV
Wlllterllcl1l'ig III (sch~dul~d for Novemb~r 1994) amI,
in particular. the recoml1l~ntlation. "if neceSS:lry, (for) a
new standard methodology suitahle for the Baltic Sea
conditions to be atlopt~d hy Baltic Sc:l countries in pres
ent or future disease monitoring." Discussions w~re heltl
Juring the WGPDMO meding with the curr~nt BMB
Chairman (G. Bylund) and it was agrceJ that regular
communication between the two groups on this issue will
be maintained and WGPDMO will thus he kept inforl1led
of tlevdopments.

The dis~ase sections of the Mariculture Report w~re

bridly reviewed and ref~rences to WGPD:-.tO w~re

highlighkd. In particular, the report concluded that
WGPDMO had confirl1led its ahilities to atltlress both
the wild anti cultivatetl species issues within its curr~nt

\Vorking Group status. COI11I1l~nts on Jis~ase-rdaktl

papers \vhich had been presentetl at the ICES 1993
Statutory Meding were also nOkJ.

References to the Iclithyoplw/luS epizootie in the report
of the Pe1agic Fish COl11mittee amI to uiscussions on the
1\1-74 synurome in Baltic sallnon amI Le[J('o[Jhtheirlls
sllimollis inf~ctions of sea trout in Ireland in the
Anauromous amI Catadrot11olls (ANACAT) COl1lmittee
Report w~re bridly nokJ.
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The formation 01' the Study Group on Oecurrence 01'
M-74 in Fish Stocks amI 01' the StuJy Group on Interae
tions 01' Wild, Ranched (Enhanced), and Reared Salmon,
hoth 01' which haJ terms 01' reference overlapping inter
ests 01' the WGPDMO, were discussed. Additional terms
01' reference for WGPDMO to accommodate these new
Study Groups were inc1uded in the eurrent terms of
reference.

4 CONSIDERATION OF RELEVANT
REPORTS

4.1 Baltic Marine Biologists (Bl\IB)

G. Byluntl, Chairman 01' the BMB, presented abrief
overview 01' the formation and workings of the BMB
Working Group stressing the involvement of participants
from non-ICES countries. Two meetings scheduled for
1994, co-sponsored by ICES, are (a) a conference on
diseases 01' flounder to be held in Finland, October
27-29, co-sponsoreJ hy the NorJie Governments (Chair
man, G. Bylund) and (b) a Sea-going Workshop from 25
November - 6 December (Conveners, T. Lang and J.
Thulin) on board the German research ship Walther
/lcnt'ig Ill, designed to evaluate ICES disease monitor
ing procedures and to deve10p new standard methodol
ogies tor the Baltic. Based on the outcome 01' these
meetings, the BMB will prepare reports on fish diseases
in the Baltic and on plans for future studies on fish
diseases in the Baltie (see C.Res.1993/2:25(k».

4.2 1\1-74 S,)'ndrome

Abrief overview of the formation, structure, and content
01' the ICES Study Group on Occurrence of M-74 in
Fish Stocks was presenteJ by its Chairman, S.
Mellergaartl. As consitleration 01' this syndrome was
inc1uded in the terms 01' reference of the WGPDMO,
highlights from the discussions regarding the conclusions
of the SGM74 meeting are contained in Section 14 01'
this report.

4.3 OUtcr Meetings

A brief review of the purpose, content, and main con
clusions 01' the Sixth UK Workshop on Relationships 01'
Pollutants and Diseases in Marine Fish held in England
in Novemher 1993 was presented by its convener, D.
Bucke; a short report 01' the Nordic Council 01' Minis
ters-sponsored workshop on atypieal Aeromo/las
saill/o/licida held in Finland was presented by G.
Olivier; and an inlimation of a forthcoming meeting of
the Flatfish Toxicology Group in the NetherlanJs in
April 1994 was given hy A.D.Vethaak.

•

•



5 RECENT TRENDS IN DISEASES IN WILD
FISII. CRUSTACEANS AND I\IOLLUSCS

contllll1ination level in this area. In studies on diseases in
Icelamlic dab, liver nodules were not observed.

•

•

5.1 Wild Fish Diseusc.<;

Summar)'/conclusion<;

L)'mphoC)'stis: In Norlh Seu dab (Liml/Ildll lillll//Idl/) ,
the decreusing trend of Iymphocystis continued in 1993.
This trend is more pronounced in the southt:askrn region
than in the western and the central North Sea. In Dutch
mesocosm studies on the elfects of contaminukd harbour
sediments on the diseuse status of Ooumler (PJatichthys
flesus) , a possible contributing role of contaminants in
the pathogenesis of Iymphocystis was established.

Epidermal hJperplasia/papillomas: The decrt:asing
trend observeu since 1989 in North Sea dab continued
during 1993.

Skin ulcers: Dutch mesocosm studies on the effects 01'
contaminateu harbour sediments on t10unuer demon
strated no deteetable impact of contaminants on the
development of skin ulcers.

Ahnonnal skin pigmentations: An inereasing trend of
hypermdanisation in North Sea dab has been observeu
in reeent years. Hot spots are the Dogger Bank, an art:a
offthe Humber Estuary, and the German Bight. Bdgian
studies indieated that the eausative agent was a ehlamy
dia-like organism affeeling the skin. This eondition was
aceompanied by reuueeu haematocrit values.

Hypermelanisation has also been observed In t10unuer
ami solenette (Buglossidium lureulll).

Pigment anomalies assoeiateu with atrophy of ocular
tissues have been reported to oeeur in small numbers of
angler tish (Lophius sp.) eaught in the Celtic Sea.

X-cdl gilllcsion: This conuition was observed in Ameri
can plaiee (Pseudupleuru/lectes C11lleriCCl/lUs) in llreas
with heavy concentrations of organic contaminants in the
St. Lawrenee Estuary.

A steep increase from 1% to 12 % was observed in dab
at a localizeu area in the Skagerrak from 1992-1993.

Duteh mesoeosm studies using flounder c1early demon
strated the capahility of contaminants present in harbour
sediments to induce/develop liver neoplasia and their
pn:eursors.

In dab and t10under in the western Baltic Sea, the preva
lenee of liver nodules/tumours was considerably lower
than that reported for the North Sea.

Liver neoplasia were found for the first time in some
specimens of large/old plaice (Pleurollectes platessa) of
the southern North Sea.

A high prevalence of hepatic neoplasia was observed in
mummichog (Fulldulus heteroclitus) in American coastal
waters at one site on the Atlantic coast heavily contami
nated with PAUs (creosote).

VIIS-like "irus: A VHS-like virus has been isolated
from Pacific herring (Clupea herellgus pallasi) around
Kodiak Island in Alaska southwards to Puget Sound in
northern Washington state. The virus was also isolated
from 3 of 5 herring sampies taken along the coast of
British Columhia. A VHS-like virus associated with skin
lesions has also been reported in Pacific herring in
coastal waters of the USA. The Pacific herring may be
the reservoir host of the virus in Pacific North America.

ßirna"irus: In Spain, abirnavirus (IPN-like) has been
isohlted from sandeel (Ammodytes sp.) and blue whiting
(Micromesistius poutassii) used as feell for cultured
turbot. A similar virus, associated with mortalities, has
also been isolated from wild captured sole (Solea
sellegaJellsis) held in captivity.

IchthyophofluS sp.: High prevalence (>90%) of
lchthyophofluS in dab was observed for the first time in
southern waters of Iceland. This is the first recorded
observation of the disease in the dab of this area.

5.2 Wild Shclllish Diseascs

No reports of signifieant trends in shellfish diseases in
wild populations were received.

Studies eonducted in the USA indicate that the
aetiologieal agent of X-cdl lesions may be a
myxosporian pamsite insteau 01' the previously suspected
agent, an anlOeba.

.Lh'cr nodulcs/tulllours: The prevalence of liver nodules
(> 2 mm in diameter) in North SeIl uab showed a
decreasing trend particularly in lhe German Bight. This
trenu seems to correspond with the overall decreasing

6

6.1

a)

RECENT TRENDS IN l\IARICULTURE DlS
EASES

Finlish

AtIantic salmon (Salmo salar)
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Bacterial prohkms

Furunculosis: The significance of typical furunculosis
(Aeromonas salmonicida suhsp. salmonicida) has ht:en
dramatically reduct:d in Scotlaml amI Norway mainly due
to the widespread use of improwd vaccint:s and
improved management techniqut:s such as sepamting
year classes, faIlowing, and reduced stocking density.
This has resulted in a markt:d reduction in the use of
antibacterial compounds.

In Canada, furunculosis is an incrt:asing problem on the
west coast where the more susceptible Atlantie salmon is
replacing Pacifie salmon for farming purpost:s. This
change in the salmon being farmed has resulted in a
significant decrease in the importance of BKD and
vibriosis.

Vibriosis: Cold Water Vihriosis (Vibrio sall1lonicida) has
been causing significant losses on the northt:astern USA
and in northern Norway. On the east coast of Canada,
cold water vibriosis is now the major disease problem.
Vibrio salmonicida was rt:corded for the first time in
Iceland.

Viral diseasl'S

Pancrcatic problems: Infectious Pancreatie Necrosis
(IPN)-associated problt:ms in the immediate post smolt
period have been steadily increasing in significance
during the last few years both in Scotland and in Nor
way. The same applies for Pancrt:atie Diseast: (PD),
aIthough this disease condition can also occur in olda
fish.

Infectious Salmon Ancmia (ISA): This dist:ase is still
limited to Norway. Although many farms are still under
restrictions due to ISA, the number of farms with c1ini
cal outbreaks of the disease has bt:t:n dramatically
reduced probably due to sanitary mt:asures such as har
vesting of infected fish and faIlowing hefore n:stocking.
At the end of 1993, all of the rt:ported ISA infectt:d tish
were removed from the cages prior to restocking. There
are indications that sea trout can serve as carriers of ISA
without showing pathology.

Sca Iice (Lepeophtheirus salmollis): Bolh in Scotland
and Norway sea lice int~stations are now considered to
be the most important disease problem. Although there
have been improvements in management pmctices for
controlling the inft:stations inc1uding the use of wrasse
c1eaning fish and the use of nt:w anti-st:a lice compounds
(e.g., H202), there is an urgent net:d for improvements
in control methods and alternative treatments.

Gill Amoehiasis (amocha-likc): Gill muoebiasis was
observed for the tirst time on all salmonid farms in

4

France. In Atlantic salmon the infection was associated
with Flexibacter sp. and caused mortality.

Kutloa Infcctions (causcd by Kudoa sp.): Flesh quality
proble:ms caused hy Kudoa infections in Atlantie salmon
are emerging as a cause for concern among salmon
farmers on the coast of Canada. At a recent workshop
on the topie held there, delegates were informell that the
problem was also a cause for concern among Atlantie
salmon farme:rs in IrelamI.

b) Other Salmonid'i

In France gill amocbiasis (amoeba-like) and hyperplasia
were observed in. farmed trout (Salmo trutta and
Oncoryncl1us mykiss), but no mortalities were recorded.

Infections with C)'tophaga (Flexibacter) pSj'chrophila
were recordeu in rainbow trout from sea farms in Fin
land. The mortality was not high but the prevalence of
tish with skeletal deformities was high in affected fish
populations.

Flesh problems due to Kudoa infections (Kudoa sp.)
have: been reported from France where both seawater
cultured amI wild sea-run bro",m trout are affected. It
occurs at a prevalence of about 4 % per year in farmed
fish but the prevalence level has fluctuated in wild fish.
The prevalence has declined over the last three years.

c) Non salulllllid fish

ßirna\'iruscs (IPNV-like) belonging to the serotypes Sp,
Ab and VR-299 (WB) and strains which could not be
typed, were isolated from turbot (Scophthalmus
maximus) in Spain. The VR-299 serotype has not been
previously isolated in Europe.

Param)'xo\'irus-infection in turbot associated with high
mortalities was reported for the first time from Spain.

Epithclioc)'stis caused by a Chlamydia-like organism has
been recorded for the first time in sea bass
(DicC'lltrclChus labrax) on the Mediterranean coast of
Spain

Infections caused by an Enterococcus sp. have become
a serious problem in turbot farming in Spain and are
associated with high morbidity and moderate mortality.
Th~ disease affects fish in size grouPs over 50 g.
Chemotherapy has so far not been successful but vacci
nation trials are in progress and are promising.

Flexibacter mariti11l1ls, previously reported from France,
is a nt:w disease agent in turbot farming in Spain where
it causes extemal as weil as systemic infe:ctions. The
prevalence, however, so far are low.

•

•
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Vibrio l'ulnificus. biotype 2, which causeu heavy losses
in eel farms in Spain in past years. is no longer a prob
lem because the fanns starteu using fn:sh water inste'lu
of sea water.

The hybrid striped bass (MoI"Vlle slL1:atitis x M.
ehrysops) industry in USA h.ls experienced signilicant
problems due to inl'c;:ctions with .\1ycobactedulIl
fortuitu11I and M. lIlariflU11I. This h.ls e,llIseu some
hatcheries to e10se uown.

Problems rdated to infeet ions with the microsporiuian
Tetramicra Jp. in turbot in Spain wen: reduced by cul
turing juvenile turbot in sanu-liltered water.

Tbe eel swimblauuer nematoJe Allguillicola crassils was
reported for the first time in Spain anu Norway.

The eel gill monogene,m Pseudodactylogyrtls allgllillae
was reporteu for the first time in Spain.

IchthyopTlOnus was reported for the tirst time (with
prevalence up to 100 %) on the MeJiterranean coast of
Spain in stocks of seabass amI seabream (Sparus aurcua).

Conclusions

a) Sea lice infection currently poses the greatest threat
to salmon farming in Norway and Scotland and there
is .an urgent neeu for improvements in control
methods and alternative treatments.

b) Virus-associateu problems show an increase in some
instances (lPN, IPN-like, PD) and a uecrease in
others (ISA).

c) Bacterial uiseases such as fllrunculosis anu cold
water vibriosis show a significant uecrease in sever
ity in some areas but the same Jisease may still
cause problems in other are'IS.

d) Protozoan parasitic Jiseases have featured more
prominently as tish mariculture problems during the
last year in several countries.

6.2 l\Iolluscs

Bona11lia ostreae ur nat o)ster OStrl'lI cdutis: The
severity of this disease in the Netherlands has incn:ased
over the last 3-4 years. Mortalities in the Yerseke Bank
area and Lake Grevdingen reacheJ over 80%. There has
been a reduction in research support tor developing
disease resistant strains. High mortalities in conjunction
with poor spatfall last year has signiticantly reduceu
commercial production of the Dutch oyster tishery. In
the UK, under the EU regulations, both wild and cul
tured flat oyster populations were investigated for
BOllamia. BOllamia has shown some spre,ld over the last

----------------------1

year in both groups of oysters sampIed in southern Eng
land. Stocks of flat oyster in Scotland were found to he
free of this disease. In Galway Bay, Ireland, an increase
in BOlllllllia infection was reported in OIE and EU
Reports availahle to WGPDMO members.

BOlllllllill has not been reported from oyster stocks on the
east coast of Canaua. Stocks transferred to the west
coast foul' years aga were introduced via broodstock
quarantine and release of the F 1generation. A sampie of
the F3 generation did not show any sign of the parasite.
Stocks of O. edutis growing heside the stocks introduced
from eastern Canada are kno\\n to carry the disease
along with its elose relative "Denman Island Disease"
(Mikrucytos mackilli)(see beIow). BOllamia has been
reported for the first time in flat oysters from a Maine
population.

Denman Island Disease (Mikrocytos mackilli): Suscepti
bility of flat oysters (0. edutis), American oysters (C.
virgillica), and Olympia oysters (Ostreola eonchaphila)
was contirmeu in hoth the laboratory and the field from
Vancouver Island off the west coast of Canada. Mortal
ities were greater in these three species than in the natu
ral host, Pacitic oyster (C. gigas). Field mortalities of
Olympia o)'ster at one location on Vancouver IsIand
have been tentativeIy linked to Mikrocytos mackini infec
tions. There is no evidence of spread to C. gigas stocks
70 miles south of Vancouver Island.

.\tarteilia spp.: In Spain Marteilia spp. were reported for
the tirst time from Pacifie oysters (Crassostrea gigas) in
the Medilerranean. No information was reported on
prevalence or life-history stage in the Pacifie oysters
examined. Ml/rteilia re/ringens was found in flat o)'ster
(0. cdutis) populations only in Mediterranean Spain. Tbe
same parasite did not transmit to flat oysters on the
Atlantic coast of Spain 01' from infected musseIs (Mytilus
galloprol'illcialis). Serious concern was raised regarding
the lack of concrete infonnation on the potential for
musseIs (Mytilus spp.) to be carriers of M. rejringellS
and on taxonomie confusion over species differentiation
(M. rcjringcns and M. maurilli). No M. rejringens infec
tions were found in flat oyster sampies in England,
W<lles, Scotland, 01' the Netherlands. Tbe causative agent
of mass mortalities of calico scallop (Argopecten
gibbus)(over 90% in 1988-90) off the east coast of
Florid<l has hecn described as a Marteilia sp., hut a
similar epizootic has not been observed since.

Perkillslls atlanticus has sho\\n an increase in preva
lence in Spain in hoth Ruditapes deeussatus (carpet
elam) and R. philippillarum (Manila elam) to approxi
mateJy 16%. Infections of Perkillsus sp. (probably P.
atlanticus) have also heen descrihed in cockle species.
Concern was raised over the specificity of these
Perkinsus spp. and whether 01' not they are associated
with c14\1n mortalities occurring in the same areas.
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Perkinsus marinus has shown high prt:valencc of infec
tion in one cultured population of 0yskr (Cra.l'svstr('(/
virginica) on thc southern coast of Cape Cod in the
USA. Reports of the disease in Maine have not heen
confirmed. This diseasc continucs to have a significant
impact on both wild and cultured American oyster
(C. virginica) stocks from Ddaware Bay to Texas.
Reports of the presence of P. /l/arinus in harushdl c1am
(Mercenaria l1/ercenaria) populations in South Carolina
have been supplementt:d by experimental demonstration
of cross-transmission from infected American oysters
(C. virginien) to uninfectcd c1ams. This mises questions
about whether other bivalve moIluscs serve as significant
carrier hosts. Using thc fluid thioglycollate method,
Perkinsus spp. have now been found in most (19 of 23)
species of bivalve molluscs examined from thc statc of
Virginia in the USA. A monoclonal antibody test is also
now being used in the detection of P. l1/arillus. Such
probes should become more availablc within the next
few years.

Perkillsus spp. Then: are now axemc cultures of
Perkinsus
l1/ar;'/lls and presumptive P. atlanticus (from Macvma
baltllien) available at several institutions which can bc
used as reference materials. RNA sequencing has been
used to differentiate all thc Perkillslls species described
to date. Species-specific probes are in the process of
being dcvdopcd in thc USA anu Canada (in collahor
ation with Australia).

Ilaplosporit!ium nelsotd (MSX) does not <Ippear to be
showing any change in its geographical range. It has
been reported as far north as Massachusells with one
population on the south shorc of Cape Cod having high
infection prevalence. There have been no ncw reports of
MSX from Maine since 1990. In 1993 MSX was of
secondary importance (after P. l1/arillus) as an agent of
oyster (C. virgillica) mortalities in thc Chcsapeakc and
Ddawart: bays, following a trend ohserwd in recent
years.

Brown ring diseuse has been dekckd for thc first time
in Manila cIams in Galicia, northern Spain, at variable
prevalencc rates. The disease <Ippears to he spreading
with increasing mortalities (5-60 %) arouml the southern
coast of Spain.

Jun:nile 0lslcr Diseuse (JOD) has heen affecting
hatchery-spawned C. \'irgini('(l since 1989, but deciined
in 1993. The causativc agent is unknown, hut the syn
drome has charackristics similar to brown ring disease.
Decreaseu mortalities are thought to be associakd. at
least in part, with changes in husbamlry technillues such
as:

i) increased water tlow rate owr the o)'skrs;
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ii) decreased tnly stocking densily;

iii) earlier oyster set;

iv) earlier transplant from trays to estuarine floor.

Ilcrpcs-like yirus was found in two Pacific oyster hatch
eri~s in France during May and June. UntiI now, the
effects are limited and in 1993 the two hatcheries have
restarted oyster production after disinfection and chang
ing th~ broodstock without reoccurrence of the disease.
The Herpes-like virus kills the Iarvae around 6th day
post-spawning. Five cases of mortality associated with
the presence of these viruses have been reported in
France in juvenile Pacific oyster transferred to open
water sites from hatcheries. The mortalities occurred
during July among small batches and seemed to be
relatcd with stress and high temperature. No further
mortality has been reported and no new cases of Herpes
virust:s infections have been observed in neighbouring
populations since July 1993.

\\'ilhcring Syndrome has been reported from red abaIo
ne /la/iotis rujescells from CaIifornia, USA, and appears
similar to previous reports from black abalone (H.
cracherodii). It is characterized by atrophy of the foot,
weakness, and emaciation followed by death. The aeli
ology is currently under investigation with focus on two
parasites found in affected abalone (a kidney coccidian
and an intestinal rickettsia-like prokaryote).

ChlmuJdial Gill Lcsions in Pacific oyster (C. gigas)
were reported for the first time from an overcrowded
grow-out site at Mar~nnes-Oleron in France. Stocks
originating from Marennes-Oleron consistently showed a
significant decrease of the giII lesions when regularly
transferr~d to Brillany, Normandy, and the Mediterra
nean. No mortalities have been associated with these giII
lesions.

Urasfoma cyprinae (gill turbellarian) has shown a rapid
increase in prevalence to 100% in some mussei (Mytilus
gal/oprOl'incia!is) grow-out sites in Galicia, Spain. No
1110rtalities have been associated with this parasite to
dute.

6.3 Cruslaceans

/let1/atot!inillm: There have been no new reports of this
parasitic dinoflagellate in Nephrops lIorl'egicus from the
North Sea. A species of /lematodinium (probably H.
pere<.i) has been observed again in recenl years in blue
crab (Callinectes sapidlls) from the states of Maryland
and Virginia in the USA. It is more prevalent in smaiier
crabs and maximum prevaience occurs in autumn.

"ßumper car disease", caused by a systemic ciliate
(Mugclf'(!ia sp.), has become a significanl problem in
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certain lohster (JlO/llllrUS C11l1criCI/I/lIS) impounuments in
Maine, resuIting in signiticant losses (mortalities anu
unsaleable \veak lobsters) in laIe winter/early spring.

Conclusions

a) The geographie rangt: anu mortalities dut: to Bona/llill
ostreae in the Hat oyster populations of Europt: is
increasing.

b) The lack or knowledge on the taxonomy amI trans
mission of molluscan Martei!ia spp. is a serious
impediment to effectiw diseast: regulation for hoth
musse1 amI oyskr industries in Europe.

c) In recent years Pcrkinsus U/arinus has expressed
itself more strongly in northern regions or its geo
graphie rangt: along the east coast or the USA.

d) Concern was raised over tht: host specilicity of
Perkinsus :>pp. and whether or not they are asso
ciateJ with c1am mortalities occurring in Atlantic
Spain.

6.4 Rccollllllcndations

The WGPDMO recommends that further research be
conducted on species of tht: genera Martei!ia,
l/aplosporidiuU/, BonaU/ia, Mikroeytos, and Perkinsus
with respect to:

a) investigations on host-specilicity and tht: role or other
bivalve species as carriers;

b) improvement or diagnostic tools for their detection;

e) taxonomie ch'lracterization of the different species;

d) determinution of the life-cycles of l/(/p[osporitliulU
neLwni, Martei!ia rcfringclls amI BOl/aU/ia ostrc(/c.

7 CONSIDERATION OF TUE REI'ORT OF
TUE SUB-GROUI' ON ANALYSIS OF WILD
MARINE FISII DISEASE I)REVALENCE

A.D. Vethaak, Chairman ofthe Sub-Group on Statistical
Analysis or Fish Diseast: Data, presented a progress
report. The Sub-Group W,IS given its own terms of
reference (C. Res. 1993/2:25: I). Communication uuring
1993·1994 was carried out by correspondence. However,
as some of the memhers attemled the WGPDMO meet
ing, part of the Suh-Group's tasks were deult with dur
ing the WGPDMO meeting, <Iml a brief progress report
was submitted. Tbe complete report or the Sub-Group is
published as C.M.1994/F:7, Ref.E. The Chairmun of
the Sub-Group was congrutulatcJ on the comprehen-

siveness of tht: progress report, the contents and con
clusions of which were accepted without change by the
WGPDMO.

The Sub-Group evaluated the new ICES format for
reporting fish disease data. Tbe new format structure is
desigm:d as a general format with the potential for
including additional/new diseases or fish as weIl as
she11fish if necessary. It also allows poolOO sampie data
to be submitted. To facilitate data entry, the WGPDMO
stron~ly rccommcnds that ICES provide participating
countries with a special entry programme for fish disease
data.

The Sub-Group also discussOO a working document
prepared by T. Lang and S. Mellergaard on age/length
relationships in North Sea dab and conc1udOO that age
data should be included in future fish disease investiga
tiol1s.

ICES had addressed the question as to whether lchthyo
pho/luS data should be submitted in the same reporting
format as other marine fish diseases to the WGPDMO.
The WG rt.'Commend~ that lclztlzyoplzollus data be
includ~d in the ICES fish disease format as indieatOO in
the Section 12 (below). It is recommended by
WGPDMO that the assessment of the data should be
made by the Herring Assessment Working Group. Tbe
WGPDMO should he kept informed of data results.

Because or the amount of work still outstanding on the
analysis of data on marine fish diseases, the WGPDMO
concludcd that the Sub-group should continue working
until 1996.

7.1 Rccommendcd Action~

I) that the Sub-Group on Statistical Analysis of Fish
Dis~ase Data work by correspondence in 1994 and
meet for two days prior to the WGPDMO meeting in
1995 and report to WGPDMO at that meeting. Fish
disease data suhmitted to the new ICES data base
should be analysed prior to the WGPDMO meeting
in 1996,

2) that the ICES Secretariat provide participating mem
ber countries with a data entry progrum for the Fish
Disease Data Format as soon as possible after the
1994 Statutory Meeting,

3) that this format should incIude provision for more
information on age/length relationships in dab and
Hounder to be collectOO by ICES member countries
conducting fish disease monitoring programmes, to
allow a more aecurate analysis of disease prevalenee
data. All fish disease data should be submitted to
ICES using the Fish Disease Data Format Data Entry
Program.
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8 ADVICE TO ACI\IE ON FISIi DISEASE
STUDIES IN RELATION TO I'OLLUTIO:--l

C.Res.1993/2:25(j) requested that th~ WGPDMO pro
vide information to ACl\1E on th~ types of studies that
can elucidate possible rdationships between ti~h diseases
and pollution.

8.1 l\Iclhodolo~y

Three types of approaches have been uSed to stutly
relationships between fish diseases and pollution: field
studies; mesocosm and controlled tield studies; and
laboratory studies.

Field studics

Two main purposes can be identilied for tield studies:

a) to measur~ the signitieanc~ of the direct eft'ects of
pollutants. [Examples wher~ diseases have been
associated with pollution include (i) studies on th~

correlation between gradients of bleached kraft pulp
mill efl1uents and th~ occurn:nce of tin erosion and
skelctal m:llformations (ii) on the eft"t:cts of PAlis in
sediments on the form'ltion of liwr neoplasia in
benthic fish species, particularly in river estuaries
and (iii) on the relationship bdween sa1Jnon
haemolytic anaemia and a combination of resin acid
and hydrocarbon pollution.];

b) to monitor trends of mlturally-oceurring diseases in
fish sampled from broad :lreas whert: increases or
decreases in long-term changes in disease prevalence
can retl~et even subtJe changes caused by environ
mental stressors, including polJuhmts. [Examples
where fish diseases have been thought to respond to
environmental changes are associated with localised
oxygen deficiency h~atling to eutrophication and
possibly to large-scal~ changes in Water mowment.]

In several cases field studies have provided circumstan
tial evidence for a cause-eft"t:ct rdationship between
pollution and fish diseases. Field studies ar~ also import
ant because they can identify infectious and
non-infectious diseases which may be rdated to pollu
tion. It must be realized that field studies are only mean
ingful when they ar~ conduckd in a standardized way in
order to compart: spatial amI temporal trends of dise:lses
in relation to physical, chemieal, anti biologieal data.

l\Icsocosm und controlled fjeld studies

Mesoeosm studies can closely resemble natural condi
tions anti have led to inereased understanding and the
prediction of interactions bdween pollution and disease
by allowing manipulation and control of both biologieul
and environmental factors with a possible impact on
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diseases. Thq are also a very good tool for the vali
dation of results derived from laboratory studies or for
the validation of developed biomarkers to be applied in
the field. A further approach worthy of application
would be to enclose fish in net eages in selected polluted
anti non-polluted areas in the marine environment and to
measure their health status.

Luboratory studics

Laboratory studies are important because they provide
definitive demonstration of eause-effect relationships in
highly controlled environments. They are the ideal tool
for research and development of specific techniques such
as molecular/eellular biomarkers relevant to disease
induction. They can be used to document the multiple
skps involved in the devdopment of fish diseases fol
lowing exposure to toxic substances. For example, it is
possible to either expose short-lived surrogate fish spe
eies, or conduct ;11 \'itro tests, and apply a pluralist
approach of cellular biomarkers of exposure which can
imlicate cellular injury and pathology.

8.2 Conclusions and Rccommcndalion., to ACl\1E

It is recommended that the best strategy to elucidate
relationships between pollution and diseases should
comprise an integrated approach combining field,
mesoeosm, und laboratory studies (Figure I). Due to the
lurge resources und efforts necessary to meet this recom
mendation, standardized research in this field should be
encouraged and collaborative efforts between institutes
established.

Research should focus on the following issues:

I) a rationalized approach to field and mesoeosm
studies;

2) the impact of toxicants on the immuno-eompetence of
fish us it rdates to disease;

3) cuusal mechanisms involved in the formation of liver
tumours and other pollution-associated diseases
including reproductive disorders in fish;

4) th~ development and application of biomarkers for a)
immunotoxicology in fish and b) early stages of liver
tumours.

9 ANAL\,SIS OF INTERSESSIONAL EXER
CISE ON A COI\1PARISON OF TIIE DETER
1\1INATION OF ßACTERIAL ANTIßlOnC
RESISTANCE PROfILES

As purt of an intersessional study, 10 Aeromollas
salmollicida isolates were tested for their antibiotic sensi-
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tivities in six labomtories, e.lch using their own methou
ology. A summary of the mdhous useu is presentcu in
Annex 5. As a first observation, the mdhouology useu
in the various lahoratories was not stanuarJizeJ '!nU
varieu consiuerably. Once the antibiograms were per
formed the participants were askeJ to cHkgorize the
strains as susceptible (S), inkrmeJiate (I), 01' resistant
(R). Results were tabulateu HnJ are presentcu in Annex
5. Notwithstanuing the variability in methouology anu
considering the small sampIe of strains tesku, results for
certain antibiotics (chloramphenicol, oxytdmcycline
amoxicillin, penicillin) were consistent hetween the
different laboratories. With streptomycin, one labomtory
found all strains resistant while the other two labora
tories found them susceptible. This uiscrepancy is likdy
due to the zone of inhibition used to determine suscepti
bility of resistance. Fumns, potentialed sullonamiJes anJ
the quinolones (oxolinic acid anJ t1umequine) gave
contradictory results.

There are several possible explanation for these results:
the difference in methodologies; the large variation in
the concentration of antibiotic in the disks llseu; anu the
lack of standard zones of inhihition to establish n:sis
tance or susceptibility. As the results were consiuereu
problematic, there shoulu he an effort to Mandaruize the
procedure of antibiogram determination. This proceuure
would include:

a) start with a fresh culture of the isolate on TSA (48
hour culture);

b) take a sampIe (several colonies) from this clllture and
prepare a suspension in peptone-saline (saline con
taining 0.1 % peptone) then aujust to a stanuaru
turbiuity;

c) inoculate Mueller Hinton plates with the suspension
by either swab or t1ooding, the end n:sult bdng to
obtain semi-cont1uent growth anu a dry plate surface
on which to deposit the appropriale disks;

d) incubate for 48 hours at 20-22°C.

Conclusions

From the results obtained in this intersessional study, it
was agreed that the methods to determine antibiotic
resistance in the various lahoratories need to be stHn
dardized. Two groups of antibiotics were founu to be
particularly problematic, the quinolones amI the poten
tiated sulfonamiues. These finuings suggest that the data
presented in the litemture on drllg resistance 01' sllscepti
bility of various strains of A. sa!ll/ollicida Hre not reHdily
comparable.

Additional research is needed to establish the rdationship
between inhibition zone diameters amI minimal inhibi-

tory concentration (MIC) 01' minimal bactericidal con
centration (MBC) with serum levels of a particular
antibiotic in the host.

Future work

One of the reasons for the differences obtained in the
various laboratories in categorizing the strains of
AerVIl/VllllS sllimonicida as susceptible, intermeJiate, or
resistant is the fact that there is no standardized corre1a
tion between zones of inhibition and MIC or MBC. In
order to address this deficiency, it is recommended that
some lahoratories be identified to compare zones of
inhibition anu MIC or MBC. It is suggested that each
laboratory focus on a single antibiotic or family of anti
biotics anu that a sampIe of at least 30 isolates be tested.
Isolates tested should inc1uJe susceptible, intermediate,
amI resistant ones.

Rl'COllunclldations

The WGPD~tO recommen<1s that a stan<1ardizeJ method
tu determine antibiotic resistance of A. salmollicida be
followed. The Working Group also recommends that
further intersessional studies be initiated on the correla
tion between zones of inhibition and MIC or MBC. For
this task national representatives should evaluate the
feasibility of using national or other laboratories to
participate in this exercise.

10 ANALYSIS OF INFORMATION ON FIELD
TRIALS OF FlSII VACCINES

This term of reference has now been largely superseded
by events in the fish farming industries as several vac
cines have recently proved to be an effective tool for
preventing diseases. Field trials of these have been
completed, so the importance or evaluating the efficacy
of such field trials is not as critical as was previously
thought.

By vaccinating fish the use of chemotherapeutics has
heen significantly reduced. Successful vaccines have
been available for some time for Vibrio-related <1iseases.
Although furunculosis has been a major concern, until
recently there has been a lack of effective anti
furunculosis vaccines, hut during the last two years this
situation has significantly changed. Several effective
vaccines against furunculosis are now available and, due
to the strong protection provided by the vaccines, most
of the Atlantic salmon in the major salmon producing
countries such as Scotland and Norway are now vacci
nateu. Consequently, data from field trials comparing
vaccinated and unvaccinated fish are not readily avail
ahle.
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Marine fin-fish culture is expanJing rapiuly lInJ although
vaccines are available for vihriosis in turhot anu
pasteurdlosis in sea bass anu sea bream there is a neeu
1'01' further research in uisease control methous. Since
these species wiJl require protection from uisease at a
very early age (first feeuing), there is an iut'ntitieu neeJ
1'01' new approaches (incluJing v~lccines) to control infec
tion at this early life stage. WGPDMO recommenus that
available information in this area he collecteJ anJ further
research dforts supporteJ.

However, there is still an ohvious neeu for new
approaches incluuing vaccines tor the control 01' import
ant dise~lses in maricuIture. Vaccination trials with a
recomhinant IPN vaccine are heing carrieu out in Scot
lanu, Norway, anu USA. So far, the results are promis
ing. Sea lice infestutions are now the principul cause 01'

concern in salmon farming in both Scotlunu anu Nor
way, partly duc to the small number anu the nature 01'
the treatment methous. There is an obvious neeJ 1'01' new
approaches such as vaccination to comb.1t these infesta
tions.

11 EVALUATIO~ OF INTERNATIONAL DlS
EASE REGULATIONS ASSOCIATED "'ITII
l\IOLLUSC TRANSFER, Al'iD OF l\IETIIODS
FOR l\IOLLUSC DlSEASE l\IO;";ITORING
Arm CO:\'TROL REGULATIO:\,S O:\' l\IOL
LUSC TRANSFER

European Union - "layin~ down the samplin~ plans
and dia~nosticmethod<; for the detloction and confir
mation or certain moIlusc diseascs".

Within the EU, zones anJ establishments are predefined
anu then classifieJ based on Bonamia ostreae and
Afarteilia refril/gens 01' flat oyster (Oslrea edulis). A
two-yeur examination perioJ is required to define the
pathogen-free status of each country, zone 01' establish
ment anJ annual monitoring is required to maintain the
pathogen-free status as Jefined. The certification is made
1'01' each country, zone anJ establishment.

Flat oysters may only he moved into a pathogen-free
zone 01' establishment from a pathogen-free zone or
establishment. Flat oysters from a zone or establishment
J~fineu as having one or hoth pathogens may only be
moveu to locations with an iJentical or greater pathogen
status. Crassvstrea gigas has been accepted as a
non-carrier species anJ ean move freely between zones
anJ establishments.

In cases 01' abnormal mortality the country concerned is
relJuireJ to ul1llertake the research necessary to elucidate
the adiology anJ to inform Brussds (EU HeaJquarters).

For species introJuctions or transfers from outsiJe the
EU, pathogen anJ host species faJling unJer regulation
conJitions are consiJered but not Jefined.

•

The European Union (EU), CanaJa, anu the USA all
show funuamental L1ifferences with respect to the regula
tion 01' transfers 01' molluse uiseases. As a base refer
ence, these are compareJ with the Diseuse Coue 01' the
"OffiCe Inkrnatiomll Jes Epizooties" (OIE):

The Office International des Epizootic-<; "Animal
Disease Code "or Fish, l\lolluscs and Crustan~a".

Information on National health status is collecteLl for
molluscs anu their larvae 1'01' lisku uisease agents
(Bol/amia ost,.eae, BVl/wuill.ljJ., MikruCJ,tvs llIadil/i, M.
rough/e)'i, llaplo.ljwridillllI l/el.l'Ol/i, Marteilia rcji-illgells,
Marteilia s)'dl/eyii, Perkil/slis maril/lIs, P. v/seI/i, P.
atlamiClis anJ Iriuoviruses, incluuing OVVD). Coun
tries, zones amI estahlishments are Jechm~u free 01' these
organisms wht'n there have heen no recorueu cases für at
least the previous two years. Infecku zones, ete., can he
reclassifieu as free 01' one 01' more 01' these uisease
agents if they are not ueteetcJ for a periou 01' two years
following a surveillanee seheme Jeseriheu in the OIE
Manual of RecoJllmcnueJ Diagnostic Tedll1illues. This
information is maintaineJ für n~eommenuation purposes.

10

North America - A number of different regulations
and recommended procedurcs are applied to different
USA Atlantic und Pacific States, as weIl as Canadian
Pro\'incc-<;

Transfers 01' live molluscs 1'01' relay in open water (not
uirect consumption) from one state or province to
4mother is often prohibiteJ unless permission is obtained
from the appropriate state 01' CanaJian federal authority.

Uni ted States:

Permission to transfer shdlfish from one state to another
is preJicateJ on

i) there being no Jetectable pathogens in a represen
tative sampie 01' shellfish which is evaluated
histologicaJly anJ cytologicaJly; anJ

ii) often on whether the proposeJ shipment 01' sheJlfish
comes from an area which is within the geographie
range of an infectious pathogenie organism. If the
states shan~ an estuary, movements 01' shellfish
within that hoJy of water may occur with fewer or
no restrictions. Disease contral methods and pol
icies are in the process 01' being reviewed and
relineJ in an numher of states with consideration
being given to regulation of commercial ventures
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amI, in some C,ISeS USe of shdllish in scientitic
investigations. DiseilSe eXilmimltions of silmples
from shdllish stocks proposed tor transfer are
carried out hy experienced lohdllish pathologists.
The final uecision conccrning a proposed shipmcnt
is made by the rt:sponsible managerial agency 01'
the recipient State.

Canada:

In Canada uisease risks associated with transfers within
ami between Provinces are consiuered caSe by caSe by
Introduction and Transfers Committees composed of
appropriate Federal and Provincial rcpresentatives. Lists
of uisease agents have been umfted on the following
basis:

List I - Agents of infectious uise:ISeS 01' concern not
present in Canada.

List 2 - Agcnts of infectious diseases which occur in
parts of C:mada and are suhject to regional
contro!.

List 3 - Agents of infectious uiseases of species which
tlo not presently occur in Canauian waters.

List 4 - Agents of infectious tliseases with negligible or
questionable signilicance in Canaua since i)
they cause no signilicant pathology or, ii) the
pathological condition is rdated to husbandry.

These lists cover bivalve molluscs, echinoderms, and
crustaceans. All uisease agents will be reportable but
only Lists land 2 will fall under regulatetl contro!. In
addition to the shelliish portion of the Fish Health Pro
tection Regulations (FlIPR) there is the Fisheries (Gen
eral) Act of Camula which specifies (where "fish"
includes shellfish) th'lt "no person shall, unless
authorised to uo so under a licence, a) rdease liVe tish
into any fish habitat; or h) transfer any live fish to any
rearing facility." Crikria tor meeting liccnce requin:
ments include "the lish do not have any uisease or uis
ease agent that may be harmful 10 the protection and
conservation of fish ... ".

Protocols for cstablishing amI maintaining the
dise.'lse-agent status for Provinces, zones and establish
ments are in the dmft stage. Movements will be regu
lated similar to EU regulations but will inclutle more
host species antl some zones may vary for different
species groups (e.g., molluscs and crustaceans).

STANDARDIZATION OF l\lOLLlJSC DISEASE
l\IONITORING

EU and OIE monitoring is hased on annual or biannual
sampIes depending on the best time for uetection of the

pathogen of concern. Sampie size is ISO specimens and
a minimum of three sampies, spread over two years, is
rcquired per zone to acquire pathogen-free status. There
ath:r similar sampies are required to maintain the
pathogen-free status.

lIistological examination (and/or heart smears in the ease
of BOl/lIIl/ia) for all parasites remains the standard diag
nastie protoco!. Other methodologies can be accepted
following arproval by the appropriate authorities in the
OIE, EU, USA, ami Canada. In the case of abnormal
mortalities, tissue-section histology is required.

The standard diagnostic technique in Canada involves
observations of histological tissue-sections.
Thioglycollate culture is also used on sub-samples
(n< 10) on the east coast for screening for Perki/lSus
spp. parasites in new transfer proposals. Sampie sizes
vary according to source, species anti stage 01' bivalve
being examined. Maximum sampie sizes are currently 50
specimens, one to three sections per specimen. Blocks
and wet tissues are storel! for a minimum of one year
for back-referencing. East and west coast laboratories
use tlifferent fixatives and sectioning techniques, how
ever, the histological slides produced have been accepted
as compatible. Health reports are produced case by case
and coried to the shellfish supplier and appropriate
regulatoryagency (east coast: Introduction and Transfer
Commillees; west coast: Transplant Committee).
Canada's Fish lIealth Protection Regulations are current
Iy bdng revised antl will inclutle for the first time all
commercially important shellfish species when passed
through Legislation. The protocols for compliance to the
FHPR will be different für shellfish and finfish. Sampl
ing protocols, techniques, ete., are in a draft form due
for review.

Histological examination in the USA is usually the tech
nique of choice except for Perkillsus spp., where organ
sampies (rectum, mantle, tligestive glantl, or gill), and
sometimes hemolymph, are incubated in fluid
thioglycollate medium to induce enlargement of the cells
of the parasite.

CONCLlJSIONS

a) Histological examination is a standard survey tool
used in most shellfish pathology laboratories.

b) SampIe sizes for disease-screening vary significantly
from country to country.

e) The lists of parasites and host species falling under
regulated control in the EU, Canada, and the USA
appear to vary significantly.
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RECOI\lI\IENDATIONS

The WGPDMO n:commemIs that:

\ a) appropriate sampie sizes amI protoeols ror exam
ination 01' shelIfish should be ddermined, as weil as
for other uiagnostic protocols;

b) the disease lists of the OIE be the minimum basis for
establishing regulated disease controls;

c) review the disease lists (point b above) on a yearly
basis taking into account the annual country reports
to ICES;

d) a shellfish disease uata table whieh can be useu by
alI ICES member count ries for listing diseuses of
significance be established.

12 EVALUATION OF ADDITIONAL AND NEW
DATA ON ICIITIH'OPIIONUS

12.1 Additional Data on Ichthyopho/luS

lchthyop/IOIIUS infection in spring-spawning herring stock
in the western Baltic deereaseu significuntly ami in 1993
only a low level was detecteu. A low level was also
observed from herring in Estoni:m waters.

In the Kattegat and Skagerrak area, there was a deerease
in infection prevalence in the larger size class of herring.
A notable change in the disease p,lttern was that in the
smalIer size class of herring (l + group) an increasing
prevalence was recorded (up to 30%).

lchthyop/IOIIUS infection persisted in herring of the area
east of the Shetland Islands (lCES division IVa) at levels
similar to that previously found. Herring of the centnil
ami southern part of the North Sea remaineu uninfected.
No new data Were available from Norwegian spring
spa\\ning stocks. OveralI, there was no apparent
decreasing or increasing trend in Icllthyvp/wlIl/S preva
lenee level in the North Sea.

Herring in Icelandic waters again showed lchthyopholll/s
infection, hut at wry low pn:vHknce.

Based on wry limited UlltH, no ldahyvp/IO/II/s infection
was found in herring from the Atlantic coast of North
Ameriea. 1I0wever, in cou from NovH Scotia, presump
tive lchthyopholll/s WHS found in gonads sampled for
research am} in filkts from commercial cHtches.

Dab (LiwClllda liwl//lda) in IcelHnuic wllters exhibited
high levels of infection (more than 90% prevaknce). In
the infeeteu fish, a strong cellular reaction was ohserved.

12

12.2 Ne\\' datu on Ichthyophonus

Danish research showed that continuous culture of
lchthyop/wllus could be achieved by changing the plI of
the culture medium uuring growth of the fungus. No
pathological changes were ohserveu after injecting and
feeding mice with lchthyop/IOIIUS. possihly suggesting no
harmful effects in mammals.

There are preliminary indications from Canauian
research for the presence of at least two morphologicalIy
different types of lcluhyophollus.

12.3 Conclusions and Rccommendations

To assess any possible impact on the herring stocks.
further collection of data on the prevalence of
lchthyop/lOllUS is needed. However. only macroscopic
methous of assessment should be considered until infor
mation on the rate of disease progression in herring is
available 1'rom experimental studies. Data should be
colh:cted anu comhined with data from herring stock
assessments hoth in European and North American
waters. and analysed by the Herring Assessment Work
ing Group. Tbe WGPDI\10 should be kept informell of
biological conclusions derh-ed from these data.

It was emphasized that due to possible consequences 01'
the disease on herring and other fish populations, work
on experimental infection with lchthyopholluS is urgently
needeu to model the impact of the infection on fish
stocks.

The amount of additional and new disease data of
lchthyophollus was considered insufficient for analyses at
a third special ICES meeting in 1994. anu the
WGPDMO does not recommend a further meeting at
present.

13 PARASITES OF ßALTIC COD LARVAE

13.1 Compilation and cmluation or data on a para
sitc or ßaltic eod

In two papers recently puhlished. a protistan parasite has
heen descrihed in the yolk sac in hoth egg and young
larvae of Baltic cod. l\1orphologically. the parasite
aprears to be an enuoparasitic uinoflagellate.

In cod, it occurred in rdativdy small numbers in the
yolk. The prevHlence varied from 0-30% in different
batches of eod larvae and appeared to eause some mor
tality.

A similar parasite has heen ohserved in turbot eggs and
)'olk-sac larvae from a hatchery in the western Baltic.

•

•



,---------------------- -- ---

The parasite was udecteu at the e.uly gastrula stage.
Infesteu embryos orten conlllineu a few large IXlnlsites as
weil as larvae at several smaller stages. The prevalence
rangeu from 0-40%. As in cou, the parasitic infestation
in turbot seemeu to uisappear after some time. No asso
ciated mortality was observeU uue to the inle:station.

13.2 Conclusion

Due to limited information, the WG concluued th'lt an
evaluation 01' the impact 01' this parasite on either Baltie
cod or turbot was not possible at present.

14 1\1-74 DISEASE IN ßALTIC SAL:\IO='l

"Parasites in Mariculture". For the purposes 01' the
session, "parasites" will be taken to incluc.le fungi,
protozoa, and mdazoa (but not viruses and baetena).
Papers für the session are being solicited on two themes
unuer the above topic: I) Parasites in shellfish: the
carrier problem amI 2) Problem parasites in finfish
mariculture. Drs A. MeVicar and S. MeGladdery will
he convenors/organizers of the special session, and
paper titles and abstmets should be submittec.l to them via
the ICES Secretariat (deadline for submission of titles
ami abstracts: 30 April 1994). Time allotted to the
special session may only permit for the presentation 01'
ten orally presented papers. Submissions in the form 01'
posters will also be welcome.

15.1 l\lariculturc/Emironmcnt Asscssmcnt

•
14.1 S. 1\Icllcr~aard, Chairman 01' thc ICES Study

Group on thc Occurrcncc 01' 1\1-74 in Fish
Stocks, prcscntcd il" report to \\'GPD~10 and
the conclusiofl'o; wcrc notcd.

M-74 is a syndrome 01' yet unknown adiology causing
high mortality in Baltie salmon yolk-sae fry.

The following points were raised in uiscussion:

a) to elucidate the possible impact 01' foou items taken
up by adult salmon on the vi4lbility 01' the yolk-sae
larvae, it might be useful to focus on food items
taken up 2-3 months prior to spawning. As revealeu
by Canadian studies, most 01' the transfer 01' nutri
tional eomponents from the mlult lish into the eggs
takes place within this period;

Discussion on Dr J. Stewart's document on ·Criteria for
Mariculture Environmental Impact Assessment" indi
e'lted that the assessment approach had merit. However,
it appears to need refining to take into account that
diseases in farmed fish may not always be usefullreliable
indieators of environmental deterioration on farm sites.
The following refinements are proposed:

1) A change in speeies being eultured eould result in a
change in the frequency/severity of diseases occur
ring due to innate c.lifferences in disease suseeptibility
or resistance of the new species rather than due to
environmental pollution.

2) The indicator may aet too slowly to be 01' practical
use to the individual fish farmer or the envi
ronmentalist.

14.2 Conclusions

b) the possible role 01' algal toxins should be eon
sidered.

The WGPDMO eongratulated the Chairman of SGM74
on the eomprehensive nature 01' the report.

As indieated in C.Res.1993/2:25(i) a special session at
the 1994 ICES Statutory Meeting to be held in St.
John's, Newfoundland will be devoted to the topie

ADVISORY COl\Il\IENTS TO ICES STUDY
GROUP ON INTERACTIONS OF WILD,
RANCIIED (ENIIANCED) AND REARED
SALl\ION, REYKjAVIK, APRIL 1994
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The wa believes that the doeument will be of eonsider
able interest to the Working Group on Environmental
Interactions 01' Mariculture (WGEIM) and eould be
considered during its special topie session on
"Mariculture and Coastal Zone Management".

4) The farming operation may enrich the infectious load
(and thus the occurrence 01' disease) 01' the water
without causing environmental deterioration via
organie overloading.

3) Using fish disease as an indicator may prove mis
leading if the disease agent is introdueed via smolts
(i.e., from an exogenous source).

Communication was received from A. Youngson, Chair
man 01' the Study Group on Interactions of Wild,

Special session on 11 Parasites in l\lariculturc"

ICES STATUTORY 1\IEETING 1994
SPECIAL TOPIC SESSION ON
·PARASITES IN 1\IARICULTURE"

15.1

15

The wa eoncluded from the infürmation availahle that
nutritional and chemical components may be the main
factors involved in the syndrome. However, due to the
lack 01' specitie disease studies, pathogens eannot yet be
excluded as possible aetiologieal factors.

•
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Ranched (Enhanced), and Rearcd Sahnon raising the
following points for consiucmtion by WGPDMO:

a) a general assessmcnt 01' the scope ami value 01' the
published likrature on the role 01' farmed sahnon in
propagating backrial, viral or parasitic diseases
among wild salmon;

b) an assessment 01' the sCOpe and value 01' research
known to be being performed now;

c) an assessment 01' the likdy time-scale 01' these devd
opments;

d) following from (a-c) above, an opinion as to whether
disease interactions might merit inclusion in any
ANACAT/Marieultun:: COl11mitke Joint Meeting at
the 1995 Statutory Mt:eting as suggt:sted in
C.Res.1993/2:62(h).

The WG diseussed this extm task ami haVt: audressed the
points as tahled:

I) The likrature on inkmctions 01' uisease bdwt:cn willl
and reared sahllon is sl:arce. What is availahle,
contains mostly circul11stantial evidence for inkrac
tion 01' uiscase hdwecn wild and farmed lish. (For
example the Reports of the Flirunelilosis COl11mike,
UK, 1930, 1933.)

2) A nlll11her of research pn~jects are being condllcted
in ICES memher cOllntries:

- in Scotland, a projeet on the ussoeiation hetween
sea-liee, IPN, PD and furllneulosis in sea troul is
in progress,

- also in Scotland, a projel:l on diseases in wrasse
(Lahridae) (cleaner lish) and cultivaled salmon 10

identify whelher either spccies aet as a reservoir 01'
in feet ion for the other,

- in England, a projccl on epizoolics 01' wilu frcsh
\vater fish (inclulling sall11onids),

- in Norway, projects on the interaction 01' sell-lice
in cultivated sahnon and wild salmon and sea
trout,

- in Norway, 'I projt:ct on the intemction 01' typiCll1
furunculosis in wild und cultivatell salmon,

- especially in Norway, and in some olher counlries,
Ihere are 'I J1umhcr 01' sluuics into Ihe sprcad 01'
Gyrodactyflls safaris in wild sall110nill stocks,

- in IrelaJ1u, investigations on l110rtalities associate
with llisease, particlilarly lice, in sea trout (see:
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Report 01' Sea Trout 1993, The Department 01' the
Marine, Duhlin, 1n.,:land),

- in the USA, it has been reported that significant
losses of Paeifie salmon were assoeiated with the
Erythrocyte Inclusion Body Syndrome (EIBS)
virus,

- EU countries with wild and farmed salmonid
stocks routine1y conlluct monitoring programmes
for diseases listed in EC Directive 91/67.

These projects are ongoing or starting as funding
becomes available.

3) A joint meeting could be useful between the
ANACAT and Mariculture Committees if only to
speil out what the eurrent situation is on this prob
lem.

COlldusiOIl

The WGPDMO concluded that most of these projects
were under-resoureed and, with additional funding,
could be fruitfully expanded. Furthermore, the WG
would like to draw the attention to its 1992 report,
C.M.:1992/F:2, ref. Session 0, item 5: "Analysis of
cases 01' disease interaetions between farmed and wild
populations of fish". The conclusions in the 1992 Report
are still valid at this time as the situation has not signifi
I:lmtly ehanged since then. The WG's opinion is that
most disease organisms present in farmed fish were also
present in wild fish stocks. Furthermore, it was con
sidered that wild fish were more likely to aet as reser
voirs 01' llisease for farmed fish than vice versa.

17 ICES D1SEASE PUBLICATIONS

17.1 Diagllostic Fiches

The translation of a group of five fiches is almost fin
ishcll anu this group 01' fiches shoulJ be published in the
coming )'ear. t\lemhers of the Working Group indicated
several areas of interest where they will submit fiches in
the ncar future. The desirability 01' seeking fiches from
other disease specialists not be10nging to the WGPDMO
was stressed.

As initiated at the last WGPDMO meeting, and since no
additional fiches were submitted, it was feit that some of
the older fiches should he updated. Input for this task
was sought fW111 the group and a positive response
ohlained.

•
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17.2 Icll/lIyop/IOIIIIS Workshop

The puhlication lIssocillkt! wilh Ihe: spt:eiul
1c1lrhyopllOIluS worbhop is in lIn lIuv.mccu stuge 01"
preparution anu its puhlication is currenlly heing uis
eussed wilh ICES.

18 OTHER ßUSINESS

18.1 Intcractions with ßaltic Countrics

It was eviut:nt from discussions that there is lIn t:xtensive
marine re:se:areh etfort in eountrie:s bordering the: Baltie
Sea, inc\uding studie:s on diseases, whieh is not presently
readily available to WGPDMO. Although the Ballie
Marine Biologists Working Group has establishcu con
taet with some 01" the researchers working on fish dis
eases in these countries, it W<lS eonsiuered timt further
eneouragement for the partieipation of other Baltic
nations woult! be desirahle.

Rcconullcndation:

The WGPDMO urgt:s ICES to t:neoumge member eoun
tries arouml the Baltic Sea so t~lr not represented in the
WGPDMO to lIppoint lind sent! represt:nlalivcs to the
WG medings.

18.2 Problcms in thc Usc or Virus CllIl1nlllll Namcs

The WGPDMO points out the ncet! for lIn expert pand
to examine the appropriatent:ss of giving uisease names
to viral isolates from finfish and marine bivalves without
evidence that the isolates are capahle of causing these
diseases. (The disease names are often applieu simply on
the basis of morphologieal ami serological similarities
that the isolates shllre in eommon with a known viral
fish pathogen). The use of a disease name in connection
with such isolates can h.lVe serious negative impacts on
the fisheries inlerests of a region or country thut may be
unwarranted. A nllmber of isolates shoulu be examineu
in this context, incluuing birnavirus isohltes (otkn
referreu to as Inl"ectious Pancreatic Necrosis (IPN) virus
or "IPN-like" viruses). In this regard, it is particularly
important that the use: of the: name Viml Haemorrhagic
Septicaemia Virus for the rhabuovirus re:cently isolated
from eertain Pacitic salmon, Pacilie herring, and cou in
the Paeific Northwe:st of North America (henceforth,
"the Pacifie Region") be reviewed. The re:view should
take into aeeount the points listet! below.

1) The virus is appare:ntly not ne:w to the P.lcitie region
as it is widely t!istributeu in Pacitie herring, which
may be its natural host. (In sampling to date:, it has
been fount! in Pacifie herring from Kouiak Island in
Alaska southwanls to Pugel Sounu in the state: of
Washington.)

2) Despite ye:ars of intensive salmonid culture and fish
he:lIlth re:search in the Pacifie Region, the virus has
ncver been found associated with a case of disease in
salmonius. Imlceu, th~ limited numher of feral
Paeific sa1lnon spawners that proved positive for the
virus were: all healthy fish; also, in laboratory tests
to date. the virus has shown little or no pathogenicity
for sa1lnon and trout.

3) The: virus oecurs only rarely in salmonids. Of the
approximately fifty thousand salmonids examined
virologically thus far in British Columbia, not one
was positive for the virus. Of the hundreds of thou
sands of salmonids tested virologically to date in the
Pacifie eoast states of the USA, all were negative for
the virus except for the few mentioned in item 2,
above.

4) Despit~ morphologieal, serological, and other simi
larities with VHS virus, the new rhabdovirus can be
readily distinguished from it by use of a nucleie acid
probe.

Without a revi~w of the above facts, North America will
incvitably remain labelled as a VHS-positive zone. The
economie consequences of this would likely be measured
in terms of reduceu trad~ in fish (especially live fish)
and in th~ additional costs of running unnecessary health
certification programs for VHS virus.

Recoll1ll1cndation:

WGPDMO reeommends that ICES bring to the attention
of relevant international disease organizations, such as
OIE, the problem of common names being assigned to
viruses without full scientific basis and recommend that
a code of practice b~ established.

18.3 Parasitcs as early warnin~s of em'ironmental
change

Dr D. J\farcoglies~ an observer from the Institut
J\faurice-Lamontagne, DFO, Quebec, gave a presenta
tion on research h~ condueted on the potential for para
sites to be lIsed as "early warning" signs of environ
mental change. He showed a distinct correlation between
acidified streams in Nova Seotia and parasite diversity in
eels. His work was noted as being a valuable addition to
th~ understanding of parasite-environment retated
resellrch anu that this type of data collection should be
continued.
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19.1 Justitication fOf feCtlllllllendations tu Council
(Annex 6)

19 ANALYSIS OF PROGRESS WITII TASKS
AND FUTURE ACTlVITIES RECOM
l\IENDED TO COUNCIL

la,b. A watching brief shollid be maint'lined on new
disease trends in \vild and cliltured marine ani
mals which may have il11plications to wild tish
eries, environl11ental assessment, and mariclilture.

An analysis on the progress of tasks as outlined in the
Terms of Reference C.Res.1993/2:25 is presenkd in
Annex 4 and an indication given of inkrsessional work
required. The future activities of the WGPDI\10 werö
discussed and members agreed on the proposed terms of
reference for 1995 as stakd in the reconullendations
(Annex 6).

•

The culture of marine fish species is assurning
increasing importance in ICES memher countries
and it is therefore timely to review and assess
available knowledge on disease problems, particu
larly in the early stages of fish development.

Sea Iice infection is now recognized as the dis
ease of greatest significance to salmon farrning
industries in several ICES member countries but
there are limited options available for controI.
Developments in control methods should be
reviewed.

lh. Availahle information on the transfer of Denman
Ishmd Disease with various oyster species should
be reviewed and assessed and advice provided on
risks associated with introductions of these spe
cies.

le.

Ij. Sal11pling sizes used for disease monitoring have
been developed separately for different animal
groups (fish, molluscs) and types of stlldies (wild,
mariclllture). Differences in sampling strategy and
the implications of these differences should be
assessed with particular reference to molluscs.

I f.

19. As indicated in Section 18.1 of this report, it is
necessary to maintain dose coordination between
studies being undertaken in the Baltic (BMB
associated studies) with these in other sea areas.

I i. As a first step towards establishing an interna
tional (ICES) data bank on mollusc diseases it is
necessary to review ami standardize existing
national data.

As indicated in Section 9 of this report, the need
for international standardization 01' methods lIsed
for the determination of antibiotie resistance of
fish bacteria has been acknowledged and, as a
first step, information on the biological il11plica
tions of inhibition zone sizes should be assemhled
and assessed.

ld.

le,2. ICES Secrdariat stall are clIrrently working on
the compilation of a dala bank on marine tish
disease. The WGPDI\10 special ist SlIb-Group on
this topie should work intersessionally in cooper
ation with ICES and should meet as a StwJy
Group prior to the \VG meeting with the objective
of carrying out a full analysis of the data bank.

1. There are extensive continued developments in
the field of pathology and diseases of wild and
cultured marine organisms, reqlliring special ist
assessment and advice to ICES. To provide this,
WGPDMO shollid med again during 1995. An
invitation to use facilities in La Tremblade has
been receiwd from H. Grizel, Laboratory Direc
tor. This is an appropriate venue because of the
strong basis of shdlfish pathology in this labom
tory.
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ANNEX 1

LIST OF PARTICIPANTS

\VurkinJ.: Gruup un PutholoJ.:Y und Diseuses ur l\lurine OrJ.:unisl11s

Name Addn~ss Telephone FAX E-mail

Dr A.H. McVicar SOAFD (224) 29-5605 (224) 29-5620
(Chainnan) 1\1arine Laboratory

P.O. Box 101
Victoria Roau
Aberueen AB9 8DB
Uniteu Kinguoll1

Paul van Banning Netherlanus Institute tor Fisheries 0255064732 0255064644
Investigations

PB 60
1970 AB Ymuich
The N<:ther1anus

Juan L. Barja University of Santiago ue Compostda 3481 563100 34 81 596904
Dept. Microbiologia y Parasitologia
Fac. Biologia
15706 Santiago ue Compostda
Spain

Daviu Bucke MAFF 0305772137 0305770955
Fish Diseases Lahoratory
14 Alhany Roau
Grand Industrial Estate
Dorset, DT4 9TH
Uniteu Kinguoll1

Goran Bylunu Institute of Parasitology 358 21 65430 I 35821 654748 GBYLUND@Fi
Abo Akademi University nnaho.ABO.FL
Artillerigatan 6
SI - Finlanu

Robert Cook Dept. of Fisheries and Oceans (902) 426-9068 (902) 426-2706
(Mariculture Chairman) Scotia-Funuy Region

P.O. Box 550
Halifax NS B3J 2S7
Canaua

Catherine Couillard Institut Maurice-Lamontagne 4187750681
DFO, Quebec
Mont-Joli
Canada

Trevor P.T. Evelyn Pacitic Biological Station (604) 756-7066 (604) 756-7053
Nanaimo
BC V9R SK6
Canada

Henri Grizel IFREMER 3346363007 33 46 361847
BP 133
17390 La Tremblade
Fnmce
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Name Addl"t~ss Telephone FAX E-mail

Brit Hjeltnes Institute of Marine Research 4755238303 4755238333
Department of Aqllaculture
P.O. Box 1870
5024 Bergen
Norway

Thomas Lang BFA für Fischerei 04721 38034 04721 53583
Institut für Fischereiökogie
Deichstrasse 12
27472 Cuxhaven
Germany

Felix Baumlin-Laur- CNEVA (33) 98 224462 (33) 98055165
encin BP 70

29280 Plouzane
France

Sharon McGlauuery DFO (506) 851-2018 (506) 851-6671
Gulf Fisheries Centre
P.O. Box 5030
Monctol1, NB EIC 986
Canaua

Stig Mellergaaru Danish Institute for Fisheries anu 45 31 352767 45 35 282711
tvfarine Research

Fish Disease Laboratory
Bülowsvej 13
DK-1870 Freueriksberg C, Denmark

Carol Morrison DFO (902) 426 6206
(Observer) Benthic Fisheries anu Aquacultllre

Division
P.O. Box 550
Halifax, NS B31 2S7
Canaua

Gilles OIivier DFO (902) 426-7588 (902) 426-1862 G_OLIVIER@
P.O. Box 550 BIONET.BIO.
Halifax. NS NS.CA
Canaua B3J 2S7

Frank O. Perkins Virginia Institute 01' tvlarine Science (804) 642-7017 (804) 642-7097
College of William anu mary
Glouc'ester Pt.,
VA. 23062, USA

Dick Vethaak National Institute for Coastal anu 31 50331358 31 50340772
Marine tvfanagement

Ecotoxicology Section
P.O. Box 207
9750 AE Haren
Nctherlanus
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....----------------------------------------------------------I

ANNEX 2

AGENDA

WORKING GROUP ON PATHOLOGY AND DISEASES OF MARINE ORGANISMS

Moneton, New Brunswiek, Canada, 21 - 25 March 1994

1. Opening 01' the Meeting. Structure 01' the meeting.

2. ICES 1993 Statutory Meeting; items 01' rdevance to WGPDMO.

3. Terms of referenee, <ldoption 01' agenda, selection of rapporteurs.

4. Other relevant reports for information

a) The BMB Working Group and BMB/ICES Workshop on tlounders - Chairman, G. Bylund.

• . b) SGI\174 - review 01' report - Chairman, S. t-.1ellergaard.

5. Analysis 01' national reports un new diseases aml disease trends in wild fish, crustaceans, and molluscs.

6. Analysis of national reports on new diseases and disease trends in mariculture and provide advice on pre
ventative control measures.

7. a) Evaluation 01' the intersessional work 01' the WGPDMO Sub-Group on the analysis of wild marine fish
disease prevalem:e data - Chairman, A.D.Vethaak.

b) Provide infurmation to ACME on the types 01' tish disease studies that can elucidate possible relationships
between tish diseases and pollution.

8.

9.

10.•11.

12.

13.

Analysis 01' results 01' intersessional international comparison of antibiotic resistance profiles of Aeromonas
salmonicida.

Analysis 01' intersessional data on field trails and other rdevant information on fish vaccines.

Evaluation of the international regulations on mollusc transfer and of the standardization of mollusc disease
monitoring and contral methads.

Evaluation of the signiticance of new data on Ichthyophonus and advice on the need for a third species ICES
meeting on this topic.

Compile and evaluate data on a parasite of Baltic cod larvae. Evaluate data on M-74 syndrome in Baltic salmon.

a) Devdop and coordinate plans for a special topic session af ·Parasites in Mariculture" at the ICES 1994
Statutory Meeting.

b) Discussiun 01' document on Criteria tor Mariculture Environmental Impact Assessment (Stewart)..

c) Provide advice un topics relluested to ICES Study Group on Interactions of Wild, Ranched (Enhanced), and
Reared Sahllon due to meet in Reykjavik, Iceland, 5-6 April 1994 (Chairman: A. Youngson).

. ..Cont'd
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14. lCES Disease Publications.

a) Diagnostic tiches - update.

b) Report of Special Meeting on Ichthyophonus

15. Analysis of progress with tasks.

16. Future activities of WGPDMO.

17. Any other business.

18. Approval of recommendations.

19. Approval 01' draft WGPDMO repor!.

20. Closing of the meeting.
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ANNEX 3

WORKING GROUP ON PATHOLOGY AND DISEASES OF MARINE ORGANISMS

Moncton, New Brunswick, Canaua, 21-26 March 1994

RAPPORTEURS

•

Agenda items

1-4

5 (fish)

5 (shellfish/crustaceans)

6 (fish)

6 (shellfish/crustaceans)

7

8

9

10

11

12

13

14

Rapporkurs

A. !\1cVicar

S. Mdlergaaru, T. Lang

S. McGlaudery, P. van Banning

B. Hjeltness, G. Bylund

S. McGlaudery, P. van Banning

A.D. Vdhaak

G.Olivier

G. Olivier

H. Grizd, S. McGlauuery

G. Olivier, P. van Banning

S. Mellergaard, T. Lang

D. Bucke, T. Evdyn

G. Olivier, F. Bauuin-Laurencin
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ANNEX 4

PROGRESS WITH TASKS AND ACTION LIST

1 Tasks cOIupleted

i) Analysis of trends of diseases in wild marine animals.

Reports of new diseases, new geographie distributions and trends in diseases were evaluated from national
reports and eoncIllsions presented.

ii) Analysis of disease trends in Ill:Iricultllre.

Reports of new diseases, new geographie distributions amI trends in diseases in mariculture were evaluated from
national reports and conclusions and advice presented as appropriate.

iii) Review of the Report of the Sub-Group on Statistical Analysis of Fish Disease Data.

The Sub-Group report was eonsidered and endorsed by WGPDMO.

iv) Assess results of an intersessional review of tield trials of fish vaccines.

The sueeessflli introdllction of a range of new vaecines superseded the need for such a review.

v) Assess resll!ts of an intersessional comparison of antibiotic resistance profiles of Aeromonas salmonicida.

Areport was prepared (Annex 5), reslllts were analysed, and advice offered.

vi) Analysis of disease aspects of mollllsc transf~r reguhttions.

The review of the different regulations revealed substantial differences some of which could have significant
implications to dise,lse transf~r.

vii) Evaluate adJitional and new data on Ichrhyophofllts.

Additional and new data sllbmitted directly and in national reports was not consider sufficient to justify a Third
Special Meeting on this disease.

viii) Review the Report of the Stlldy Group on M-74 syndrome.

The conclusions of the Report were noted. Until adJitional specifie disease studies are performed the possibility
of an int~etiolls Jisease involvement ShOlllJ not be exc111Jed.

ix) Develop anJ coorJinate plans tor a special topie session on "Parasites in Mariculture" at the ICES 1994 Statu
tory Meeting.

Theme topics were sdected amI coonlinators arpointed.

x) ProviJe ACME with information on disease swJies useJ for pollution monitoring.

An advisory statement to ACllot E is incillded in this reror!.

xi) Compile and evalllate information on a parasite 01' Baltic cod larvae.
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Published p.lpers on the panlsik Wefe l:onsidefed and it was concluded that there was insufficient information
available to make an assessment on the impact ()1' this parasite on wild fish stocks.

2 Tasks tu hc cUlltinucd

i) Pr~pare in coopcration with the BMB a preliminary r~port for ACME on fish diseases in the Baltie and outline
plans for future studies on fish diseases in the Baltie (C.Res.1993/2:25(k».

The BMB are currently at an early stage of assessment of fish diseases in the Baltie and as indieated in Section
4.1 01' this r~port••Ire scheduled to convene a con1'erence and a sea-going workshop during 1994. The BMB
Chairman (G. Bylund) has indicated timt, following thdr m~etings, the Group will prepare areport for
submission to ACME and that WGPDMO will recdve copies for information.

3 Action list

The Working Group on Pathologyand Diseases of Marine Organisms:

a) urges ICES to ellcourage the B'lltie countries, not yet members of ICES, to apply for membership and to appoint
members für the WGPDMO;

b) recommends that ICES bring to the attention 01' relevant international disease agencies, such as the OIE, the
problem 01' commün munes being assigned to viruses without adequate scientifie basis and recommend that a code
of practice be ~stablished;

e) recommends that ICES provide participating member countries with a data entry program for marine fish disease
data as soon as possible after the 1994 Statutory Meeting [It should be noted that until this is available there ean be
no further submission 01' marine fish uisease uata to leES.];

d) recommends that more information on age/length relationships in dab and flounder be collected by ICES member
countries conducting fish disease monitoring programmes to allow a more accurate analysis of disease prevalence
data;

e) recommends that further research should be conducted on species of the genera Marteilia, Haplosporidium,
Bonamia, Afikroeytos, and Perkillsl/s with respect to:

i) investigation on host-speciticity and the roh~ 01' other bivalve species as carriers;

ii) improvement of diagnostie tools tür their detection;

iii) taxonomie characterization of the different species;

iv) determination of the life-cycles of /Iaplo.ljJoridium nelsoni, Marteilia rejringens and Bonamia ostreae.

1) recognizes that there is an urgent need for further research into improvements in control methods and alternative
treatments of sea lice in salmon ttmning;

g) recommenus that a stanuanlized mdhou to uetermine antibiotic resistance of A. salmonicida be followed [Tbe
Working Group also recommends that further intersessional studies be initiated on the correlation between zones
of inhibition anu to establish the relationship bdwt:en bacterial inhibition zone diameters and minimal inhibitoi"y
concentration (MIC) or minilmll baCkriciual concenlration (MBC) with serum levels of a particular antibiotic in the
host. For this task national representatives should evaluate the feasibility of using national and/or other laboratories
to participate in the exercise.];

h) recommends that appropriate sampIe sizes and protocols for examination of shellfish should be determined, as weIl
as for other diagnostic protowls, that the disease lists 01' the OIE be the minimum basis for establishing regulated
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disease controls (revieweu annually,) anu that a shdlfish disease data tahle which can be used by all ICES member
countries for listing diseases of signiticance be establisheu;

i) recommends that data on the prevalence of lchthyophullus is still needed using only macroscopic methods of
assessment [Data should be collecteu and combineu with data from herring stock assessments both in European and
North American waters, amI analysed by the Herring Assessment Working Group. The WGPDMO should be kept
informed of biological conclusions derived from these data.];

j) appoint Drs A. McVicar and S. McGladdery as conveners/organizers of the special topic session on "Parasites in
Mariculture" at the 1994 Statutory Meeting. Paper titles and abstracts should be submitted to the conveners via the
ICES Secretariat (deadline tor submission or titles and abstracts is 30 April 1994) and all WG members were asked
to encourage papers from their respective countries.
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ANNEX 5

Intersessional cOJuparison of results ()f the determination of hacterial antihiotic resisumce profiles

Table 1. SUMMARY OF LABORATORY PROCEDURES USED TC ASSESS ANTIMICROBIAL SUSCEPTIBILITY

Laboratory CA FR DE NO SC IR

Media to grow BHI TSA VIB TSA TSA TSA
inoculum Z4 h plate broth plate plate plate

48 h

Standardization none none 1/100 MacF. OD of 1.0 none
of inoculum dilution # Z at 540 nm

1/100 dilution

Method of swab flooding pasteur flooding ZOO JJl spread ?
inoculation excess remove pipette remove

liquid excess (4drops) excess
squeezed liquid spread liquid
out

Media for TSA MH MH TSA TSA for all except TSA
antibiogram (TMP+SZ) on DSTA

Incubation 48h Z4-48h 48 h 24-48h TSA, 22° 24h 48h
time DSTA, Zzo 48h

Temperature Zzo ZO° 20° 20° zr



".------------------ ---- ---

AlB I C D E F G H J

~~_nti~io!.!c reslstanc~_of A.:.~~~~icidaisolat~~L _'I_------f-----+----t-----I----1
2 Strains were susceptlble (S), intermedIate (I) or resistant (R} t-__----<'-- -+ -+ -l

'"3 -----±---T-- --r---- --,----------t------+-----t---::---t----t-----l

~ AntibioRtic.!'~nicilhn~1--f= Amoxicillin Ampicillin
~ _..Qosa_g~ §2.5 '!.Q______? 2 +-__10_-+__2::.=5__+

1
6 Country DE CA I DE 5CO CA IRE

i ~igf!- =tt==:=:~t_-__.:::.!_--_+!~~_·S=_~_-+ ~~~"_~~~~~~~~~~~-n.=.:~~~:~~~~~~~
.Jl. BJ

m
' S I S 5 S 5 S

12 -A450 -5 I 5 _ 5 5 5 S
13 --8-=-93 5 5 I 5---t---=5--+----+--.=.5--+--'5---+----1
"14 --F---~- 5----- -5- s-1----=s'--+----+---=s=---1---=s:........--+----~

15 --41-6- --S- ~-r-----,--S~-=s=--I----+--=-R--+---=S=---1----~

1"6-81-8--·, s-----r-s- S -l--~::.,d--t-----+--.c:.S--+---=s=---1~---l

17 --'545=R1Es--r---s- f--- I I---:- _--+-- 5 __-=-_-+- -+-_-=5__+ __5=--_t-__--I

$---- ._._.-l- -L ------ ------':-----,-----'------+=:-------1
19 Antibiotic I Oxolinic acid Oxolinic acid Flumequine
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ABC 0 E F G H I J

I ~~ !3:;3__ 1_ --~---j------~-- +- --}---i---{----- --- ~ --- +----~---+---------!---------L------
~ ----------~------- ---+ ----- -- --1--- -------1-------,--------1---- ----1--------1--- ----- ------
~ __~§._j'-----S----L--S ~----~_+-S--l----~---~-~--~-----l--
~ ~1.?___ --- --~----11 --~----t--~---+--R ~f R +_'L_ ---=t--- --:~~ ~;~l~,~}~~-;~~~-,:-l--~-~ _:R>_ R~_~=~=~-:=::
: 70 ~c:~~~;~~L~-~Ii~-~=t-=~A --l-~ I~E 1_~==-+_--- r------ 1------ j-------

~ __ 5trajn# _+ -+_____ __ ___
JJ:- _6~B____L_--5-__L--5c---_I--.:.:R~_+----+__--___1---_+----+----f_----

]I =~~~l~ l-; ~---~---j -~--+_---t_---t_--_+_---t-------
7S BJ I 5 I R I R

~~~~~~~=t~=~=~1=~~~--=T-~-~-=- ----+------------:-------===~======~==-=--:::::::::::::=::::==--j4 --- ~~~---l-----~-----,-----~---~l-=-~--- 1.-- -+ +- -----------
78 F I 5 i 5 I R
~ --------t----4 --4 ----+----+---1----1----1----
~ --ä~-~--,-----+--t- ~ i --:----t----t------t-----1'-------+----+------

:~ _=r_-'-=i:~ #-R:..:......-+----+---___1----+-----1'---.---=~-_-_-

~ =~_:~:~~~~_-_?_-~=yu~~~ces _3=0=0:::::::::= 3==-0~Oc-__-_:~ ~2:-::S~_-~~-~~-2c-::0......-:-0-~~:~~~~--~~::::~ ~+=.---_----~--I
~ J::.ount.2'_~ J!.Cl.__l.. D~~ FR CA IRE

~ 5train# .l +-_ J. --___1'-----_+---=--+--"5-"C0.c--+----f-----t-----J* --9~;~0-~-- ~: -r-~--- i--~I ~ n~ :

~ _y.8!.~~....J---5_1__5~-t-_::_5--+----='R--+---...:..I--+----t----_t_---J
90 BJ I MR , I 1 5 5 R I'91 ---Ä4S0---r- MR-t----s--r 5 5 R I

9T--S=93-T-5---1----S- i --5---
I-::-::- -·-------...-----t--~-_::_-_+_-5_:-___1i____:::5--_+-....:5"--__+----+---+__---1
~ ~ ( .s_+ 5 + 5 5 5 --1----=-5_-+-__-+ -+ --1

~ ---~!§---J.---~!..-t-.~--- . ...:..S__+-_....:.5_-+__~---1--I--+-----+-----1'------1

~~ 1S~~~R1 I ~ ~ ~ ~ 5 n:
$- -----~------.-J------..J.....-_---t----j----t----+----+----+----j
~ .~~~!~~oti(~+_ Cloramphenicol

~ _t:l~_~l:l_~_~__ 30 2::..:S:c._-f-__.::.60-"--t _t_----+---__+-----t--------l

~.- ~c::;~~~]~-~- _C__A +-'-RE-_+--D-E--+-----t-----+----+-----+-----
~_-~!L--t--~- __R .__R__-t R_-+ -t- -t--__-+ -+- _
103 917381__ 5 5 nd 5

!Q± D_-f!~~ 5 __'5'-__t-__5:::........_-+_-=5_ _+----+---___1f----_+----+-----
~ -~~---1--- 5 _ 5 S 5

~--1~:ft-----~---=ti- .---:-~--+---'~=----t---+----+------+-----t----l

1=-.i6.:i -~ I ~ I ~ ~110 818 +- 5 5 --5--+---5--+-----+----+----+----+------1
111 154s=R1---s--t-s--iS--+-....:5=----+-----t----+-----f--~-+------t

ill--
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ABC 0 E F G H I J K L

~~::--ts_um_m_a_ry_j_o_f_zon-e_s_0f-..f_in-h-ib-it_i0-tn-(-m-m--)-+_____+_---j----------=:=-------- ---=t------.j-r---__-_
1-"-3-+---+------+---t---i.----,---l------t---t----t----- -----1----
1-:4:-lA-'::rn...:t...:ib...:io:..:.ti:..:.c-j-P_e-::n'-::ic'-:il:--lin+_:-::---i -j-A_m_o--:x:--ic-iII-inr---=:---+----t---t------r----r--+---+ ~:~;ryc::e-+-...-:.,6D==2~:..:.5-1--'~-=~--+-----+---D-?E--+--S-'~:..:.O-+--------- ------------j----- ------

---- c------·--f --------- ---------
7 Strain # I

1---:8:--4~6:..:5:.::..R:-::..+--4-6--+--2-6---+-----+---48--+--3:--6---+---t----+------+--_-==--_-=t~_-=~=~~:==~=

':~ ~lH~ :~~: :: H .~ =1-----
1

1

---~i----_--~
12 A450 40 22 46 31
13 8-93 40 28 44 36 I t---
~ ~ 4 ~6 ~~~: :~ ~~ ---j-----

f-I..:..~;=:--1 ....:...1::-5~.:.;~:....~:.:Rl+-----.:::.::~_+__-~=~::.-_+_--_j_--:.~:.::::.-+----=~..::.:-+__--+-----_+_---__+_ _1=_-1--_-_-=I~~=----:
~ __.L .

19 ~ntibiotic Oxolinic acid Oxolinic acid Flumequine

~ _Dosa9"'e-+-_-=2e.-_+__-=-2--+-e.-2=---+---2--+----\---1...:.0-+--10-,-_-+__1__0_ ------+--?--l4-
I H~~~~~: :: I: S:: :::: I :: I ---=t ::=1- :~=
~ >40 48 38 t--3.0_-_--1_t--I-->40% ~~::~ ~~ ~~ ~~ ~~
~; A=~O I :: -+-;:..::~::.-+-->-'-34.::::.30-+-....:~=~=-+-----f---=::::.:48~'--t--=-~-~=--+'----':~:..:.~-i=--=t-~~=~t.~yr~
28 8-93 10 12 8 17 30 22 18 _---+-_~_I-->~__

"29 - F 40 33 >40 48 >40 46 38 -----l---.?1--t2~.Q----
~ 416 22 15 14 24 26 - 30.=1-'--~-----L!.~---j---~~---

31 818 14 10 10 nd -----1~~- --~~ L_~~ --r--~~----
$ 1545-R1 24 14 12 16 f------

j
---\-------t--------

1 ~~ ~ntibiotic Potentiated sulfonamid~- 1--- --i---+-------
35 Dosage I I

Jr O~~~~P :~~ :~; 1~0 -~ 1~~5 =±=~_=_:j---~=
~_ Country OE SCO NO IRE FR CA

~ Strain#

...:::.;::_+-_2-=60......+ _+_---
8

42 0-819 44 57 nd 32 36 20
43 BJ 35 55 20 30 40 30f-::-...,...;---'--+--.,---J--:..:.:..:.-\----+---'---+-----1f----+-----+----f---- ---- -----'* ~~:~ ~~ 53 24 32 40 30 _ __

46 ----F---56-~: ~~--- 4
9
0 :~ ~~ ----c- __I-::----j--- I---------

~ 416 48 __ 62 19 28 36 25 ~-----_- __~-~--_~[:==
~ 818 36 nd 8 10 8 8 1-____ i
~_l.~ _3_8_ 27 12 I 10 ~- ~- _ ----J-----------i-----

50 _ I

51 ~ntibiotic Tetracyclines I i
f--:- ---~--------1--------- -- ---- -----t------- ---------t----------t--------
~ D~~~~- ' ----1---- !- + _

53 etracyclini 80 10 I i

~"ot~oyd'", -~-M~+l5~I=~ ----L---- -----L------

:H~~:-±~-:l:'-:: G-F:-~-,--~:-~ _s~: -j--~.:-~-:;=_~J~~t~:::=J=-- .
~ _9173Q_--'!.L _~~ ~_ I nd -1-__8_ -------t-----j------+----~-------*~~,-~=-~~=tt~=l=={{-=- ---~~=t~~~-=K~~=~=--~-=--=~-=~-~~-=t====[:~~=--:~=::F==
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~ ·-;':::1 }: t=3ti~~_±:i~:::+ 2.\~t~j::::::-=i~.:::::i:::=--t- -t=:=~
64 416 I 36-l--~_-l_.3~-l_~_j__--?9___ _3-~-t-_---l-_- 1 ___
65 15~~·R1!;: : ~-~-+----ä--i- ~~~----~ä~-,-----+---t---- -----1-----66
67

f---- -=-~-==-t=-~==--=-r~-=~-===l~=--=~--E===~===t===---=~- __68

"E:' ~~rthfl::~=~--=::=--=~r ~=~ -= !-=~~ --=~--_:69
.2Q..

71
72

--- --- - ------ -
Strain# _ _ _____~_ J..-- ___________

73

9~~:0 :: ': '0 -~----- J-I f--- ~---74
75 0-819 40 14 10

76--~ --f----- --.-

A~O ~~ ~~e-- ~~l=--=-L==~_____ -=-==--==_+-_=-===f- ---II
78 6-93 38 18 10
79 F 38 1~_-~-~-- ---I---
80

--_.- ---
416 38 14 11

81 818 36 14 12
-

82 1545-R1 40 17 10 i-- --- ----
83 1

84 Antibiotic
------1------,-- -----

Furanaces
3~ 300

-
I

--1---- ---
85 Dosage ? 260 25 200

f-~--J----"
-- --

86 Country NO OE FR CA----- --
87 Strain# SCO I

88
,--,- ---1---- --- -------

65R lS 28 28 30 10 20
89 91730 17 36 >40 28 nd 20 --- -----

90 ;0-819 nd 30 36 24 10 19 -- ----f-----
91 BJ 15 22 >40 28 10 21
92

------ _._---.
A450 13 28 32 28 0 15

93 8-93 25 48 >40 32 32 39
,- -- -----===~==--=94 F 22 42 36 28 >40 37

95 "---- --_ ..-
416 15 26 36 24 11 20

96 818 26 44 36 40 22 nd
97 1545-R1 25 42 40 _~O >40 38
98

Äntibiotic
----- -_._.

99 Ooramphenicol ----- r------
lQQ Oosage 30 30 2S 60 --
101 Country FR CA IRE OE ---- ------
102 Strain#
103

-----
65R R R 10 22

104 91730 >40 48 nd 48
105 0-819 40 38 >40 50
106 BJ >40 46 >40 30
107

----
A450 >40 46 >40 54

108 8-93 >40 40 >40 52
109

--
F >40 44 >40 52

110 416 48 38 30 48
--

111 818 40 48 35 59
----

112 1545-R1 46 38 >40 46
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ANNEX 6

Recommendations to Council

WORKING GROUP ON PATHOLOGY AND DISEASES OF MARINE ORGANISMS

Moneton, New Brunswiek, Canada, 21-26 Mareh 1994

Recommendations

l. The WGPDMO recommends that it meet in La Tremblade, France, from 3-7 April 1995:

a) to analyse national reports on new disease trends in wild fish, crustacean, and mollusc populations;

b) to analyse national reports on new disease trends in mariculture for fish and shellfish;

c) to evaluate the WGPDMO Sub-Group report on intersessional work on the analysis of wild fish disease
prevalenee data;

d) to evaluate the results of the proposed intersessional study on antibiotics aimed at establishing correlations
between zones of inhibition and minimal inhibitory coneentrations (MIC) or minimal bactericidal concentra- •
tion (MBC);

e) to review the current research in sea lice treatment and control methods including: chemieal, biologieal,
immunologieal, and management praetiees;

f) to review the research on pathology and diseases in fish larvae reared in mariculture;

g) to consider the implications to the studies of the WGPDMO on the results from the workshops arranged in
1994 hy the BMB Fish Disease Working Group;

h) to consider the role of flat oysters (Ostrea edulis), Olympia oysters (Ostreola cOllchaphila), and American
oysters (c. virginica) as carriers of Denmen Island Disease (Mikrocytos mackilli) from Pacific oysters and
evaluate the possibility that reciprocal transfers of M. mackilli may oceur among the four oyster species;

i) to consider disease data sets currently used in shellfish pathology laboratories and to recommend means of
standardization of disease records for use at the national level and by ICES;

j) to review current monitoring procedures for detecting the prevalence of moHusc pathogens and to develop
recommendations for appropriate protocols (sampIe size and techniques) for such surveys; •

2. The WGPDMO further recommends that the Sub-Group on Statistical Analysis of Fish Disease Data in marine
fish stocks work by correspondence in 1994 and meet for two days prior to the WGPDMO meeting in 1995 to
continue preparations for the analysis of fish disease data submissions to the new ICES database with a view for
fuH analysis prior to the WGPDMO meeting in 1996.
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