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REPORT OF THE ~IORKING GROUP ON EXCEPTIONAL ALGAL BLOOMS 
Dublin, Ireland, 23-25 April 1985 

1. Introduction 

The Working Group met at the Fisheries Research 
Centre~ Dublin, Ireland on 23-25 April 1985, 
with the following terms of reference 
CC.Res"1984/2:30): 
(i) establish means of collecting and 

exchanging information on the 
incidence of problems due to 
exceptional blooms on mariculture 
operations, and on bivalve 
f i sheri E~sq 

Cii) consider means of improving the 
predictability of bloom events in 
time and space scales relevant 
to fish and shellfish farmers, 
including analysis of weather 
patterns in relation to bloom 
i nc::i de-:~nce; 

Ciii) consider proposals for research on 
management techniques for overcoming 
the effects of exceptional blooms,and 

1 . ···~ .. ...:.. 

(iv) prepare advice for Member Governments 
on the prin~iples of site selection in 
mariculture, and on monitoring, 
predicting and managing. bloom events 
for fish and shellfish farmers and 
f i she!'~ men .. 

Participation was as follows: 

1"11'~ .. F ·~. Dahl NOI'"'I.-'Ji::\Y 

l"ls. J .. Doyle <Chairman) Ireland 
1"1r .. T. Dun nE~ I r"el r.:\nd 
Dr. L.. Edler 8\t'Jedr~n 
F'ro1= .. 1"'1 .. Gillbricht Fed .. F~ep. Gf:.~l'" me:H'l y 

,., Dr. F<.. Gc.w·J<::~n Uni tt-.~d ~:~i ngdom 
M1,... D .. Griffit.h Ireland 
Dr .. ~(. Jones Un :it. e:~d ~<i ngdom 
1'1r. P .. 1"1cDe:\i d Ir·eland 
Mr. J .. l"li:\1,.. i no Spe:\i n 
Dr .. M. Parkt-:~r Un i tt-:~c:l l<i ngdom 
Dr .. c .. Rod en Ire~le:\nd 
Ms. 1"1 .. A .. Sampayo Portugal 
DF. P .. Tr::~tt United Kingdom 
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The agenda as adopted is attached at Annex I" 
A list of documents is at Annex II. 

BQ_Qoi ntment of RapporteLil'""S 

The following acted as Rapporteurs ~or sections 
of the Reportu Dr" Parker~ Dr. Tett, Dr. Edler~ 

Dr. Gowen and Dr. Roden. 

4. Outcome of ICES__§Qecial t1eetinq on the Causes., 
Dynamjcc:. and EffPc_ts of f=:>~ceptional t19-rine Blooms 
and R,.?l.a·ted Events held in Copenhagen, October 
1984. 

4"1 The Convenor of the Special Meeting, Dru Parker, 
informed the WG that the Special Meeting report 
<ICES CM 19841E:42) had been discussed by four 
Standing Committees at the Statutory Meeting 
and would be also discussed by the ICES ACMP 
at its Mid Term meeting" MEQC and Biological 
Oceanography Committee had generally endorsed 
the conclusion and recommendations of the 
Special Meeting, and had recommended the 
publication of the selected papers in 
F!c.\pp 01' .. t. !:~. r:.~·t F'r" oc: E·}S··· .. l.J<7:·}1' .. b ~\U~·~ l..ll") dPl'w thE·} 

editorship of Drs" Parker and Tett 
<ICES C.Res 198411~3)p 

4.2 The Biological Oceanography Committee also made 
recommendations regarding remote sensing 
<C~Res 1984/2:2), primary production 
methodology CCuRes 198411.6 and 4~19) and 
exchange of information with WHO and the 
Eut' .. op E~t':\n Bul'" <:::,(·::\U o·f: !3t: <i:\n cl (7:\r· d ~::; < C" Re! m; l r:/B4 I~:;~ Ll·) 
following views expressed at the Special 
1"1eert:. i li(J" 

4.3 Consideration of the Special Meeting Report 
by the Mariculture and Shellfish Committees? 
and recognition of the serious problems posed 
for the mariculture and shellfish industries by 
Algal Blooms resulted in the establishment 
c::a·f t hi:~ l1·Jor· kin fJ c:Jr· <=>L.tp (C .. ·RE~E 1 r:;E34 I 4: ) " 



~5 .. 1. • 1 • r~ s c:\ p ,, .. f.~~ J. i m i n a!'"' y t:. o ti i s c us-: s i n g t l"l e.~ f" ~:·:? q u i r· <~m <=::·wd: s f c:> I"' , an d 
means of collecting and exchanging information, the WG exchanged 
information on recent events of !'"'elevance to mal'"'iculture and 
shellfishe~ies in their countrie~, since those reported at the Special 
Meeting in October 1984. 

5.1.2. The WG took particular note of the occurrence of a DSP 
out b r· f~\ a k j, n 1\1 or~ \AJ ii:\ 'l an d E:1 v-,1 t:~ d <211 , as !S D c: i at. e d w i t h [)_ i ru;lJ;;~tLY..§J ... 5:; (~.~;: L~.t~:i 
( t h o u ~;1 h ~~~ .. <±:L!:ji:D:;.L~..J.!J.L .. .i~!-l!:.f.:~.£l ~·J c\ f.:; n u m f~~ I'" c: i a 1 1 y cj n m i n an t t h r Du !;l h out ) . T h i s 

c: ommen c t::~d in 1 .::\t r2 s;ummf~l'" V·JI"'J <:~n t. he !l.~.J:lr.J.~l:t.§.:.~ ce 11 count ,,.. c~;sc;? b r i E~f 1 y to 
20-30,000 cells/litre but mussels remained toxic throughout the 
autumn and winter until mid-March. It ~as postulated that (1) the 
toxic level of the mussels might be maintained even by the very low 
number!::; <200 ce~IJ.s-;/1 :i tr-c·~~) o·f p...!!.,"_J::}SJ .. ~t~::.t::~ pr·E~sE~nt, 

0
ar1d th;:i\t (2) the 

combination of relatively low temperatures <<5 C) and low 
concentrations of nutrients <<1 ~g chlorophyll a) might reduce the 
metabolic activity in the mussels and hence the normal self cleansing 
~rocessesH The 'starved rat' test was not found to be very useful in 

"this c:: ass• and t c:n~ i city te~-::t in g ~:.Jas th E~r·<:~·f or· e · c ar"r~ i eel c:n.tt· on c\C et one 
extracts using the standard mouse bio-assayM During a DSP outbreak in 
Ireland in 1984, the 'starved rat' test proved adequate; refusal to 
feed was taken to indicate unacceptably high concentrationsM Indeed 
it was considered that any positive response was sufficient to stop 
sht-:J. 1 f i ~~,h S(!:\1 E~~:;. 

ThG~ t\1 .. G.. not.€7:~:; thii:\t. th0:~r:;;t::~ i n<::::i .. clent:~::; wi 11 b<-:~ rc~po1,..tc~d to the Thi l'"tj 
International Conference on Toxic Dinof1agellates in Canada in June 
1.985 the proceedings of which will be published at a later date" 

5.1.3. The Group also noted shellfish toxicity was associated in 
some areas in both Portugal in September 1984 and Norway in February 
l. 9 8 ~5 w i t h f.::!~:1:l!'~:.f!J;; . .ff::.DJ';L.~:.HJL .. .m.tn.JJIL~:lfll M Du,,.. i n !;l 1 9 E~ ll. a 1 on g -·-1 ~::\ s t i n g b J. o o m of 
this species in an eFtuarine area in south-eastern Ireland l'"'esulted in 
no toxin accumulation in local shellfish. The symptoms of the 
E:~r. .. £~J:J;;.~.f~ .. gn.tr: .. ~·.:HJLJ1l~:..Ill .... J:!3Jdf!:!. i n t o ~{ i c a i':. i on a,,. €~~ ~;; i m i J. (:·:\ r.. t o D S P b ut f o ,,.. d E~ 1 ayE·~ cl 
(seve!'"'al days) onset; it may in fact be Venerupin Shellfish 
·::·o i ~:~on in <;J ( VSP) " 

5.1.4. At a national level, members of the Working Group identified 
many different organisations as having an interest in algal bloom 
problems as they relate to mariculture and shellfisheries. These 
i n c 1 Lt d r-2 : --
Ministries of Fisheries and of Health 

Local Public Health Control authorities 

Research Institutes 

Uni vel'"' si ties 

Centres of taxonomic expertise. 



s:::· .... , 
It is felt that there can be problems of reporting within countries 
arising from such fragmentation" ~ew countries appear to·have 
i. dent. i {: i G.~d j\.lat ion c:il 1 Ce>-Mor din c~\ t:. in c;} C_E0n t t'M c:~s t C) c'il.C: t a~:; r· E1C:: f:? i VF21'- s of all 
reports and disseminators of information to relevant parties 
(including industry and trade interests, s~ientists and the public). 

·Particularly because of the market implication~ the WG recommends that 
each member country designate such a national focal point to undertake 
this responsibility. Such national centres would also have a role in 
international information exchange" 

·There would be a need for an international data filing and infbrmation 
exchange centre, and the Working Group suggests that the ICES 
Secretariat might provide such a service" It would need to be 

.understood by contributors that the information supplied to ICES 
should be transmitted through the national centre and in a standard 
format, and that the reported data should be freely available from 
ICES in the same way as material on national fisheries statistics. 
Th t~ Ann c'::\ 1 (~S B i C)]. t1(;_1 i quc~~t=.; c1 C:"\ t i:\ ~~-Jh i c: h ar f.7:' c: Ul'" r· <:0fl t: 1 y c::.~d it F!:~d by Dr. 
"1 " F'. Nornm;;:\f::-!r· t. s:; c: ou 1 d bE::~ t , ... , <·~ -F oun c:l at i on o+ s:-uc: h <:71. ~; ys; t f.::• m. 

The WG identified two levels at which international 
information exchange presently occurs" Firstly, there are contacts 
between scientists and secondly, between Governments. 

5.1.6. Scientists make initial contacts usually to gain (rather than 
of~er) information and help when incidents occur? so the first 
requirements for communication is a classified directory of experts. 
At a later stage, scientists will publish incident reports and 
scientific papers and finally there will be communication via data 
archives. As a relativelV rapid means of exchanging information, the 
~\J G !:Ji:~.!.:.:.~f~I.!li.I."!J:~n~;L.:.?.. t h c:\ t. :i. n c i de I'"'! t. ~:; b F::~ ,, .. E::o c:: o ,, .. d r;;~· cl :i. n t:.• r::\ c:: 1·1 c:: o u n t r" y ' s C:\ n nu E\ 1 
'Administrative Report' to the Maricu~ture or Shellfish Committees" 

5.1.7. ICES agreed in ·1982 to an annual record of incidents in the 
r..:...1,.. c h i v ;;:\ 1 j C) u 1··· n ;::\ 1 11 {~ n n a 1 c·z.:• ~:; B :i o 1 o ~} i q u ~~~ ~; 11 u n c:l E~ ,,.. the i::! cl i to I'" s h :i. p of D I''" • 

J.P. Mommaerts" The WG considered a letter from Dr. Mommaerts and a 
draft 6f the report for 1982 which is now in press. Some data 
corrections are required and these should be sent rapidly by 
participants to Dr. Mommaerts <copy to Secretariat). 

5.1"8" The WG agreed that this form of record was valuable and 
r~gretted that submission of data had declined since 1982" Noting 
that the lack of information about the role of Annales may be a factor 
in the lack of notification of incidents the WG considered that (1) 
information about this section o+ 'Annales' should be more widely 
disseminated, including to identified national centres (para 5"1"4 
above) and the address list in the directory Cpara 5.1.6 above and 
5"1"13 below), and that (2) this WG could play a useful role in 
co-ordinating data inputs. It was agreed that the Chairman should 
seek the participation of the editor of the blooms section of Annales 
i.n the Working Group. 
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5.1"9. With respect to the information to be included in this 
Archive, Dru Mommaerts had prepared a draft report form <Annex Ill). 
The WG commented as follows:- · 

~.:::.P c;~~{=U:;J.._f.~IL_£!.:f._J~J ... f.;}.f.lf.D. " T h (·::? ' q E~ n er .. a 1 d E~ s c:: r-· i p t i on ' E> h o u 1 c:l 
include information on the ~ature of the sea area as 
included in the 'TYP' column in the 1982 report. 
In this respect, the term 'bay' should be subdivided to 
identify separately fjords, rias, coastal embayments 
t--~tc p (a 1 i st of reco~;Jrli ::;t:~d teJ•·m:::; c:oul cl pE·~r-hap!::> b<·~ acld<:·?d 
because the name of a place is not necessarily a good 
guide to its type. 

JJ1.}:~g~~r.J:.J~:~.t:.Q.O~E5:0: ~s ..... l~!.JJ;J:L.J~J qt§~. ( i s t ii:\ k <=~ n · t. o m E) an the 
effects of a bloom). This section should include 
quantitative data if possible <eg % fish losses, 
me::\>: i mum to>: :i. city J. evel r·E~C:OI'"ded) " 

~.<;;J.J:n.r~l2E~li-.~t.J.£?.IL ... £tf:. __ 91 .. n.f~tm. si n c e numb f.7:' ,,. s an cj b i o m a!!:> s 
do not always relate to each other, and non-numercially 
dominant species may be the cause of toxicity 
information about biomass or toxicity should 
be noted where available" 

lP dj_ c: €:~.t..i-.. .9_n_{}:L ... n.r.: .. §?_::lJ.I~.~·i1~.~ ....... ~.~s.;..r..;.~.-:.~.r.::.r:_f{tt::LGg_. D i s~ t i n c t :i. on 
should be made between occurrence as exceptional 
blooms and occurrence in the 'normal' plankton 
(whether rarely or abund~ntly)" 

P r-~~::~~.~~.!J}.~::~~s;L .. £.§11-.. !J.!.!}..f§t. T h <?. ~ .. r (:-:J a q t- e f::~ d t h c::t t o p i n i on !!:; a r.~; 
to c:r.'itu~::.<~:, !:::.uc:h as; ••pc)]. 1 uti on •• !:ii-he>uJ. d nc>t bE.~ 
included in the tables in the Annales, which 
should be limited te> factual data. However the 
WG also agreed that it would help future evaluation of 
this data if a hrief commentary (50-100 words) could 
be appended giving any other information about the 
the circumstances of the bloom" This would. only be 
useful if the original forms could be stored in 
ICES~ in addition to the publication of the tables 
(~iu l u 4 ~\bove)" 

5.1.10. In order to harmonise data reporting for the archive? the WG 
agreed an interim procedure for sampling exceptional blooms. An 
integrated surface to 5 metre sample should be taken, using a flexible 
tube·samplern Counts should be expressed as 'cell numbers per litre 
in the surface 5 metres' and supported where possible by Chlorophyll 
"a" mec::\sur·E.~me~nts.;. [It w~\s a~Jr·r~t: .. ~d that:. all memb<:~:ol,..!::; should submit 
pr .. ppDse:\J. s f Ot'" a c<Jmmon samp 1 i ng pi'"Oc:edut,..e so that at t.hf::~ ne~< t me~:~t. i ng 
an improved bloe>m sampling protocol could be agreed]. Dr. Tett kindly 
agreecj to prepar-e a dr·a·ft for· such agrl:.'::)~~ment i:\nd pl,..c>posal s should be 
sent to him not later than December 1985. 
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5.1u11" In addition to exchange of information between scientists, 
more formal communication between Governments may be necessary in two 
instances, Cl) when ~ country wishes to warn a neighbour of the 
occurrence of blooms in it's national waters that might subsequently 
affect it, or (2) when blooms have caused toxicity in fish and 
shellfish products which may be exported to other countries~ An 
e ~{ i::\ rn p 1 E~ C) ·f t h f:'.~ ·f 0 ,.~ m €~· r· i £:> t h (:~~ 0 n s:~ F.:~ t: 0 ·-f n~.Lb'1.fLi .. D ... Ll::lfJL ... si~·.t!:J~~.9J..J::.VIl b 1 0 0 m S';) i n 
the North Sea/Skagerrak boundary area which is usually first obvious 
in Danish coastal waters and is subsequently transported to Norwegian 
and Swedish coastal watersh 

5.1"12" In both cases, the reason why the WG suggests formal contact 
(ideally through the National Co-ordinating Centres) is to protect 
fishery interests. It is very important that only carefully balanced 
factual information is given, as the fish and shellfish trades are 
e c:\ si 1 y d c:\ m <7:\ <.~ E~ cl ·by d :i. ~:; t 01 ... t. E~ d · s c <:!I I'"<·:?! £=>tor· i f.0 s • • I n i::\ d d i t i D n ~ i n the 
second case, individual countries will need to demonstrate that they 
can p r· ot<::?.C:: t th <?. i ,... pi'" ocluc:: Fi~t'" ~::> and t: u·~::.t. c:>mf.~~l'" E p~~\f" tic:: ul ar .. l y v-.th E~l'" f.:~ an e~< p 01,.. t 
trade is concerned" For this formal system of communication to work 
it should be compulsory for any bloo~ event at a mariculture or 
shellfish site, to be reported to the appropriate National 
Co-ordinating Centre" 

5"1"13. The Working Group agreed that members would provide 
information to build up a directory of algal bloom expertise using the 
format attached as Annex [!VJ to this report" This information should 
be annually updated. 

~~ .. ~1~..!! .. -.... !::J:.:.~~~L<.:tiJ.:.; .. :!~~Dt!.J.J.. .... Lt~:l_ .... ~.:.?..:f ....... .tL1 .. 5.;.H:;,tf.D ...... .f.:;;..Y:.~ii~.!::~.t.~.:.~. • 
5.2"1~ It was considered helpful to distinguish between prediction 
in time and· prediction in space" Further useful distinctions are those 
made between small-scale Cor local) and large-scale (or regional) 
prediction, and between prediction in the short-term (a few days or 
weeks) and in the long term (seasons and years)" The distinction 
between the short-term local and the long-ter~ regional is like the 
distinction between weather and climate" It may be fruitful to keep 
in mind the diffe~ent problems encountered in weather forecasting and 
climatic description and apply this by analogy tb the problem of 
predicting harmful marine blooms" Another useful distinction is that 
between the empirical statistical and the theoretical approaches to 
prediction. Finally? the Working Group recognized that requirements 
for prediction differ somewhat between fin-fish and shellfish 
cultivatic1n .. 

5.2 .. 2. It was felt useful in relation to categorizing harmful blooms 
or predicting their occurrence to distinguish two types of bloom : (a) 
those developing as a result of local conditions; and (b) those which 
were advected from an external seed-area, such as an offshore front, 
perhaps by a process invDlving physical concentration as well as 
intrinsic growth of t~e pop~lation" It also seems important to 
distinguish between (i) blooms originating from a seedstock of benthic 
cysts, which may persist far several years in the sediment, (ii) those 
developing from a planktonic inoculum. 
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E:r .. ~:~.~;!J .. !;.~Li:.JJJ1._.J~J:! __ ~~2.D .. ~l~~J~ ...... .L_ .. 2..Lt.<~l ...... EJ.~£ .. !..m.~.~ ... ttJ~JJ .. 

~~;.2.:::. .. F'l'"<0!dict:i.on in ~::>pi:~r.::c::~ unciE~J·-J.if~~s th<~~ ~:>E~l.f.~c::t.ion o·f: a ~>uiti::\blr~~ sitE~" 
Relevant local factors? which should be investigated on a number of 
occasions include (a) phytoplankton species composition and biomass; 
(b) toxicity levels in shellfish; (c) the strength of vertical 
stratification? and of horizontal water exchange; (d) sediment 
composition and content of dinoflagellate cysts. Regional factors, 
such as the presence of regions of high phytoplankton biomass <e.g. 
tidal fronts), must also be considered" Some of these factors are 
discussed in detail, and in relation to Scottish conditions, by Gowen 
( l. 9 i3lJ. ) , - s €~ E:r 1 i t:..; t C) ·f d o c Ltrn f.0 n t s An r1 E~ ~< I I • 

5.2.4. Concentrations of dissolved nutrients were held to be useful 
·partial predictors of bloom risk in some regions <Ireland? Scotland, 
Norway) but not in others <German Bight). The discussion in 3.3 and 
3.4 of ICES CM 1984/E~42 should be referred to for a possible 
explanation of this difference of opinion. 

5.2"5. General studies of ·the biology and distribution on sediments 
of dinoflagellate cysts are being carried out in Research Institutes 
in the UK and also in the US and Canada. The Working Group felt that 
a full report should be sought on this work and its relevance to bloom 
prediction. The participation of Scientists involved in these 
programmes would be valuable to future meetings of the W.G. 

5.2.6" It was considered that effective short-term predictions of 
toxicity can be derived from regular monitoring at a site" The type 
of monitoring depends on the animal cultivated and on the potential 
hazards. ·Monitoring for prediction should be distinguished from 
monitoring for managing the effects of blooms~ although similar 
techniques may be employed. 

5.2.7. In the case of fin-fish cultivation, depth-integrated water 
sample~ taken once or twice a week should be examined for 
phytoplankton species composition in order to detect the development 
of ~i .... n. El.~.iJ;;.l.l bloom~:; o+ h<::\l'"m·ful phyt.opl i::\nktc::an. ·rh:i. r::; prwC:)C::E·!dUI'"E~ may not bt::~ 
effective when blooms originate elsewhere or when·they are dominated 
by very rapidly developing populations such as those of 'Flagellate 
X I .. 

5.2.8u In the case of shellfish cultivation, there are two 
monitoring options" The prediction of Paralytic Shellfish Poisoning 
<PSP) requires that regular bioassay for PSP? should be made whereas 
predicition of Diarrhetic Shellfi·sh Poisoning <DSP) or Venerupin 
Shellfish Poisoning CVSP) requires regular examination <once or twice 
weE!kly) o·f int.t::~~Jr~ated ~·JateJ"' se-:\rnple£:; for· QJ.Jl.qQJ::l...:LEi . .EJL_~§~.~:·cum.in .. ~:~~t-~1 or ot.h<·:-:!1'
causative species. 
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5u2"9. Such monitoring should be combined with regular observations cif 
V.J i::\ t. €01'" C C:)]. U m n f:} t r· U C t U I'" E7~ ( :i .. e " \/ l-:0 I'"' t j, c:: a J.- t E·::! ii'l p f.~~ I'"' at U I'" F~ i:':\ 1'1 d Sa 1 i l'l i t y 
profiles), local weather and freshwater runoff" As steadily 
lengthening time-series of data are collected in this way, they should 
be subject to multiple correlation~ time-series~ or similar 
statistical analysis in order to obtain empirical correlations between 
t o ~< j_ c i n c: i d en t ~; , t. h (.;::. c>e c L.ll'" r· en c: !::-~ of p o t E· n t i a 1 1 y 1::. o ~< i c ~; p f.~ c: i !~~ s 'J 1;1 t~ n e 1,... a 1 
seasonal succession of phytoplankton, and meteorological and 
hydrographic changes" Such analyses may lead to improved predictive 
ability on a local and short-term basis 

5.2.10. Where it is likely that inshore blooms originate offshore, it 
seems possible that some advance warning may be given by offshore 
monitoring, either of phytoplankton species composition and biomass, 
or of toxin in natural shellfish beds or especially installed mussel 
r·a·fts" 

5.2.11. In certain circum~tances <su~h as blooms originating in the 
Skagerrak and the frontal zone between the Skagerrak and the North 
Sea~ and advected by the Norwegian Co8stal Current) it may be possible 
to give considerable advance warning to the final target areas by 
re~ular monitoring of the region of bloom initiation. 

~i .. 2.l2.. The!'"~~ lt\t;':.=t!=~ ·fE~lt to bE~ i!:\ nE-~E~rJ to id<=:.~nti·fy tht~-~ I'"Olt·~· of l'"<~·~mot<? 
sensing (of sea-surface temperatures or chlorophyll concent~ation) in 
broom d<?t E~Ct ion and s.;hol'"t. MH•tE~rm Pl'"t::~d i c:t i.on n Th i? is PI'" ob i:':\b J. y most 
relevant in a regional contextu 

5"2.13. Regional monitoring programmes should be combined with 
regular hydrographic observations and subject to statistical and 
empirical analysis as described above and below .. 

5n2 .. 14. Some mo~e general analysis of blooms? weather and 
hydrography should be carried out in order to di~cover whether blooms 
are more likely in some years than others, and to predict long term 
changes in the mean abundance of harmful species. One way of doing 
t h i s m i g h t I:H!·) to h a v E~ i:'i'- c: J. i m i:\ to 1 o ~l i s t. E·?. >~ a tn i nE~ c3T c h :i. v E~ d i::t t. C:t on 
exceptional blooms and to report on any unusual weather associated 
with them, or on any climatic trends associated with changes in the 
occurrence of particular types of bloom" It was however felt that the 
available data concerning exceptional blooms might prove to be 
inadequate for this purpose, emphasizing the need for improved 
r·<::-:•c: or· d i 1'"'(.] tJ·f SlJC:h b 1 ooms M Thc:.z. c:tp pi'"Oac:h of F'r o+ E•ssor· Gi 11 bl'" j_ cht (se£~ 
for example Gillbricht 1983) may be adopted·when long-time series of 
regul~r measurements of phytoplankton abundance and species 
composition are avail~ble. .The aim here would be to improve 
prediction on a.regiorial and long-term basis. 
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5"2"15" It was felt that at the same time as the empirical and 
statistical approach to bloom prediction there should be (a) detailed 
studies of the life histories and physiology of potentially harmful 
phytoplankton~ and (b) theoretical and experimental investigations of 
the relationship between phytoplankton biology and the physical and 
chemical features of the marine environmentu These studies should 
]. <:~· C:t d t 0 t: 1·1 E:O d E·~ V E-~ J. D p l1i E~ n i: 0 f n U m f.01'" i C C:\ 1 m D d c..;·) 1 S C i£\ p 2:\ b J. ~~ 0 ·f= !::; h CJ J'"' t -· t E~ 1' .. m 
predictions of the development of toxic blooms" It was recognized 
that whereas it may not be possible to predict, long in advance, the 
development of a bloom of a particular toxic species, it should 
eventually be possible to predict the local or regional growth of 
particular algal groups~ such as gonyaulacoid dinoflagellates~ given 
information on hydrographic and meterological conditions" 

5.2"16" There is thus a need to grow toxic species in culture and to 
study in detail the physiology of their growth and toxin production. 

1. Seek documented examples of monitoring schemes that 
have successfully been combined with empirical
statistical predictive models" 

~" Obtain an opinion from climatologists on the utility 
of seeking correlations between archived data on 
ex~eptional blooms, unusual weather conditions~ 
br long-term climatic variation <Distinguish 
this from work done at e"g. IMER or long-term 
trends in plankton in general). 

3. Seek a report on relevant aspects of current 
research work on dinoflagellate cysts. 

4u Request a pa0er on the potential application 
of numerical modelling to short-term bloom 
prt:·~d i et. i C)f'\. 

5. Draw up a list of species whose physiology and 
toxicology should be investigated in culture~ and 
collect information on work already in hand 
on these species. 
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~~~!! •• ~i!! ... -... -.. E~:~~~~J:~.~.r.:J;Ji.~ .. f::1IL .. JJJ.f7:JJ.J2:.D.f71J:D5:€~n.:t.: ..... J .. ~:~.f:~tt!:lL~~.~=.U~tE!! .. ~ ..... 

The required research falls into three categories: 

~3 .. ::::: .. l. Management options in bloom events 
Management options when blooms are expected 
Basic understanding of toxic algae and 
the action of toxins" 

(a) For cages or land based farms pumping of good quality water from 
b~?l DV·J the::) sur~f i::t.C::e zonE~ mi::\Y IJE·: benE:·f :i. c:: i al.. ( Dooc:l quality water· 
means water of low algal concentration~ free from other 
contaminants and adequately oxygenated. This has been 
successful on a small scale and has reduced mortality of caged 
f i s; h d l .. lr- :l n g a t.J 1 o D m o ·f @.Lr..:.<.:~t~1~·.111~ .... .U.D......i~.h.~r:J~zJ2. 1 L.MTI... T h v2 mu 1 t i ·f ii:\ c:: t. o " ... i a 1 
effect was stressed~ as apart from dilution of blooming algae, 
the pumping is likely to remove mucilage and particles from the 
cage tank or raft. Also the variety of possible uses of pumping 
deep V·Jii:\ t E01'" V·Jii:::1,. v.0 cons:; id f!.~r- <7::d.. It h cil~~; •1 {~DJ'" E~~.; amp 1 t.·:·i? sue: c ~-..~·~~.~:;;+ u 11 y 
b er-:.~n u r:::,E~c:l t <J k E·E~p ·fish a 1 i ve r.lt.tr in t;;,l c o J. c.i l·'Ji nt f.::or· ~~> .. 

(b) Oxyg~nation thrDugh cages <or rafts) and possibly shore based 
facilities may have positive effects and needs further 
i nv~?st i g~:\t ion .. 

< c ) J: n a, .... <~ ei1l:::. of s 1·1 o , .... t. d ii:\ y 1 i g h t t :i. ·mE~ i 1 lu rn :i. n ii:\ t :i. on e> ·f c i:':\ ~:J €-~ ~~; i:'it. t n i g h t 
h r..:t. s b e E~ n ~:; h o t"J n t n r~ E~ 1 i E~ \/ E·) ::; i g n s o {.: ~.;b::t.'J;15~!J . ..rJ ... t.~JflJ.. .. ~.f:~.~ .... JJ:::...~~.E?.J..J .. Jm i!.::.· ·f ·f ~? c: t s .. 
The mode of action is not known as yet, and should be 
d ~'0t. el'" m i n E·:~cl .. 

(d) Moving cages horizontally and/or vertically in order to prevent 
direct exposure to blooming algae needs further investigation .. 
It was considered that this possibility? however, is likely to 
be restricted te> smaller farms .. 

(a) Protection of caged fish may be achieved by'plastic: curtains 
being applied around the cages. 

(b) For farms located in fjords or narrow bays it may be possible to 
prevent advected blooms by closing the fjord or bay entrance 
with an air bubble curtain. 

(c) Experimental work is needed on the use of land based systems 
with alternative water inlets. It was felt that such 
arrangements may be useful in high risk areas, in order to avoid 
less of fish during a bloom" Such systems would also provide 
better opportunities for controlled experimentation on the toxic 
action of blooming species and associated pathology. 
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tc1>: ins p 

(a) It was considered that culturing of toxic algae should be 
given high priority. The basis for future research on the 
ecophysiology and life cycles of toxic species, and on toxicity~ 
is the ability to successfully grow algae in culture. For many 
species this is difficult and for some species e.g. of the genus 
Q1.D.£ll2.tDC51l.§. t h E·?~ t'" C;1 h as:; b <~! E~ n n 0 ~::; U C C E~ E.;~:> i::\ t C:\ 1 1 C:\ ~~> y <::~ t .. 

(b) The mode of action of toxins on other organisms and the 
concentrations required to bring about toxic effects needs 
further study in order to develop management techniques" The 
mu 1 t :i. + i:':\C:: t Ol'" i i:':\ J. n <::\ t. Ut'" E~ o+ thE~ c:: ,::tu s~<·:~ o·t: d <·?:!E:tt h ~4Jas:; s tJ"' f:~~s~::>E~d u 

Histopathological studies? as well as studies of sublethal 
effects are important fields? where knowledge is lacking. 

( c ) Con r::; i d ~:~I'" ab 1 E? r· t7~ s E7) a,,.. c h i s n €~ e cl f.~ rJ on a 1 ~~ <::t 1 t. o ~·~ i n ~::; ~:\ r1 d t. h e l. r 
production. This includes the chemistry, the toxicology and the 
analysis of the toxins .. It was considered that comparative 
studies be made on cultured and natural populations of the same 
s;pec J. e~::>" 

~:; .. :4" l " "l"h E~ LAJOI'" k :i. n g G1, .. oup c: Cjn si cl <0~r· E-!c:l t h·i ~:i. 'T E·:ll'" m o1: F\E·1-f f.7)1'" c::~n c f:~! ' i n 
conjun~tion with the Report of the Special Meeting on Causes Dynamics 
and E+fects of exceptional algal blooms <ICES CM 1984/E:42) and with 
draft sections of the report on discussion under items 5(1)-(3)" 

5.4.2.. The WG considered that provision of advice was the long-term 
function of the Group. A start had been made in the Special Meeting 
report and further advice had been added in ti-e discussion on sections 
5 < 1 ) -.. ~::i c~:. ) " T I" H.:-~ G ~,.. o up c::: on sd c:l E~ r· E· cl h <:) w t~·! v <:-:·l ,,.. t h <:71. t t. hE~ y s h o u 1 d <:·:d. m i:7~. t t h E~ 
production of a comprehensive advisory manual [or manuals], perhaps in 
the form of a Co-operative Research Report. 

5.4"3" The Working Group considered that the principles of site 
selection and monitoring in mariculture should distinguish between 
those identified +or (1) Fin fish farms, (2) those for shellfish farms 
and '(3) those for natural shellfish beds. The main criteria for fin 
fish site selection were identified at the Special Meeting <CM 
1984/E:42) and cannot be advanced without further detailed studies. 

Nevertheless it is c6nsidered important to re-emphasise the 
foll tWJi ng: ·:-

5.4u4N In the absencq (at present) of any effective management 
strategy to 'protect' the stock of salmonids at cage farms, site 
selection offers a means of reducing the impact of toxic blooms" 
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5.4"5. Land based farms afford th8 po~sibility for avoiding blooms 
,';;In d c: o ul d t h u !S b e i~ m r::.~ an s of ·f e:1 r~ m i n !] . i n B r· f=~ C:\ !::> t-\• h i c:: h C:\ r· E-? ~::.u :i. t t;\ b 1 E~ i n 
all aspects other th~n risk from toxic blooms. However the 
limitations of such farms in terms of economic cost of setting up and 
running is recognised. 

5.4.6. Current research in Scotland suggests that different 
hydrographic regimes support phytoplankton populations with different 
compositions. Diatoms dominate vertically mixed optically deep water 
and dinoflagellates dominate stratified optically shallow water (see 
Jones and Gowen 1985). The hypothesis can be used as the basis for 
distinguishing areas of coastal water in which dinoflagellate blooms 
mi c;;Jht occur. 

5.4"7. The generalisation can be refined by considering a number of 
the key factors at the site as identified at §5.2.2 of CM 1984/E~42. 

5.4"8. Criteria for site selection have to be based on well founded 
hypotheses indicating the continuing need for research on the 
relationships between phytoplankton, ~hemical and physical processes. 

5.4"9. The Working Group notes that a scheme for site evaluation has 
a 1,, .. ~;.-:: c:\ c:l y bE·: E~ n p r .. F::.• p ii:l r· e d f o ,,.. S c D t. 1 ii:\ n cl <i:\ n d f5 t ,, .. on c;;J 1 y !:§:£;J.:;~.m.ffif.?..!:JJ1Jf..~ t h at 
sifuilar schemes be developed by other member countries. 

It is further recommended that member countries prepare reports on 
existing schemes in operation and submit these to R. Gowen Who will 
c:lt~c:d:·l': a p.::\pc-:.w· CHI ~::d. tt.;.~ ~5(·~~1 E~cti on rn-ocE~dut··~<·::~f::. pl'"':i. rne:H,..i 1 y in rel i::\ti on tD 
phytoplankton blooms for discussion at the next meeting of the WG. 

5.4.10" In considering site selection criteria for shellfish 
production this Working Group distinguished between bottom layings 
which reflect natural distributions and rafts or longlines which can 
be placed in many areas. 

5"4"11" The algal bloom problem is only one of several important 
factors determini~g site location, others include the need for 
p 1 i::\ n k t on r· i c: h vJ ii:\ t <:~) ,,~ i::\ n c:l C:\ c:lt-? q u ii:\ t (~::~ ~~. p ii:\ t 1: i::t 1 1 • 11 I c:l e ~::\ J. '1 s i t <~ s may n o t 
exist and some requirements are contradictory. 

5.4"12. Although some mortalities of bivalves have been associated 
with algal blooms, in general they are not so affected. This strategy 
for ·shellfish farms and fisheries should be based on good management 
and on marketing controls rather than on avoiding 'dangerous' areas. 

~5. 4- .. ·l:~:;w For· bi val VE!r::; mo!:::.t emphi::\~:;i r:; :~.houl c:l bE~ pl ac:c:0d on c:levr::.~l opi ng 
screening measures which minimise closure periods as is already 
happening in the Netherlands, Maine Galicia and North East England" 
For control there is no subsitute for continuing investigations of 
phytoplankton ecology,and hydrography in economically important areas. 
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6" Action List for members of the Working Group 

It was agreed that th~ following tasks be undertaken by members of the 
l,~Jol'" k :i. n (;J Gr· oup. 

l. " T h €0 Q::Lf:=.ttr::.l!.H~~.!J. 
(a) to contact Dr. Mommaertsto transmit the 

Working Groups views on the report form 
for the 'bloom section of Annales 
Bi ol og i qu<-?!5. 

(b) to seek through the appropriate channels, 
his participation as Sectional Editor of 
Annales Biologiques in future meetings 
of the Working Group. 

(c) to discuss with him and with the ICES 
Secretariat the long tarm archiving 
of the report forms. 

2 • f'UJ ........ JI!.~~::u.D.tUf.:~.CJ!i. t. o E~· n s u ,,.. E·~ t h <:'il t n i::\ t:. 1 on a .1. I'" E·~ p o I'" t. ~::> 
i:'il.r· E! r· E0t.L.tl'" n (-'!:ld t Cl t.h E~ c::1d :i. tor· o·{.: (.~,n n al c:2~~ I-3:i. o 1 Dg i qut~':~ 
utilising as far as possible the interim common 
~r:;e:\mpl i ng m(:~~thod p 

::::; n Cc {jJ.J ...... J!.'!.f2.£!.1.t1J~:~~!:.'.'.5:. t 0 pI'" 0 V i c:l E·:· i n ·f 0 I'" m ii:\ t. :i. D n t 0 t:. h c:-.7 
Ct .. ,e:\il'"man b'/ [Df::~c: 1.<:;;{:'3~5] on nc:\tion{::\1 ins::.titut.E-":l':::"; 
and experts for compilation in a ddrectory 
o{ Expertise on Exceptional Algal BllDms using 
the format attached in Annex <IV)" 

4· .. ItJ.s;L ... ~.tlJE~.tL .. m.ii:1.!:l t. c; s:; r:.7~ E~ k t h E~ I C E B 1·-1 y c:IJ'" o (_:j r· a p h y CD m m :i. t. t. fi:) El 
views (and assistance) on the climat:.ological 
analysis of algal bloom data" 

~.) .. {:).!J.)~ ....... ffi.~:~2.fJlt!.g:~J:.'.'.. t: ~:> p I"' 0 V i c:l E·~ I'" E~ p 0 t"' t !::;. C::\ n c:l p ii:\ p E~ I'" f:;) 0 l"l n <::l t. i 0 n i:i\ J. 
progress on cyst mapping to the Work Group fDr tabling 
<::'\ t: nE·)>~ t m<·::-:•<7-·)t. :i. nc.;J, 

6 .. 0..f.2.:i. ... J.D.§::~.[QJ;U§~X.'.'.. t. 0 p I'" C:) V i cl E·) I'" €0 p 0 I'" t ~::; D I"' p i::\ p E) r· !:E. t C) t h f!£~ 
next meeting on observation on or proposals for 
means of ameliorating effects of blooms" 

7 n 0. .. LL .... !llYZ~:JI!J~J:::?.!.'~~i?.. t 0 pI'" 0\/ i c:l E~ p apE~ I'"!;~, t C) t h (? VJ 0 r" k i n g Gl'" 0 l..l p 
on their national approach to site selection to 
Dr. Gowen (copy to Chairman) by [Dec .. 1985] .. 

8. Pr:,_'!.._, C3pVtf~J.l to c:lr'i:':\·ft ii:\ pi::\p~?r· on !:~i t€0 SE-)1 (-'£~t:ti on 
for the Working Group based on national 
contr" i but ions. 



l t:~ 
.... J 

9 n.r:: ... !: ........ f.~ ........ J~~~~t_t~ t 0 d I'" i::t -F t. 2:\ p c'i:\ p ~~~ r· + 0 r: t h ~? .~J 0 I'" k i n g 
Gr"C)Up tJn a common appl,..o~::\ch to bloom s;::,mpl in(,;} 
for information exchange purposes" 

l.O" tlJ.. ...... L_ .. ffi§JD.9.gr:1f:.~. to prt:.~par·(·? bi bl i ogr-aphi es o·f r£~cent 
publications relevant to the terms of reference. 

7. Recommendations 

The Working Group on Exceptional Algal Blooms recommends:-

1 . t. hat. me m b ~~I'". c Dun t r i e !:~ d E0 ~::.; i t;.1 n C:'l t. e an a pp I'" C) pI'" :i. ;:;, t e n E:\ t. i D n a 1 
co-ordinating centre for information exchange on 
exceptic:>nal bloc:>ms, to facilitate national 
co-ordination of action and control and 
international information exchange. 

2u in order to allow progress towards overcoming 
effects on mariculture and shell~isheries, 
that member countries encourage research into 
the biology and life histories of bloom 
organisms which affect commerci-al species and 
in par·ti c:ul c:\r· 

(a) cultur·in<;J 

(b) identification of tc:>xin 

·<c) t'ilm;ses:;smE·)nt o·f: modE·) o-f: toHic or" p<::\thogE~ni.c: c:\ction 

3h that the Working Group on Exceptional Marine Blooms 
meet for 3 days in [Spring 1986J in Copenhagen with 
the same terms of reference as in 1985 but in 
particular to commence preparation of a 8o-operative 
Research Report on 'Management of Effects of 
Exceptional Algal Blooms on Mariculture and 
Shellfisheries' in response to the fourth t~rm 
t:)f ,.- E~f E~l'" en c: t.~. 
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ANNEX I 

ICES WORKING GROUP MEETING ON EXCEPTIONAL ALGAL BLOOMS 

Fisheries Research Centre 

Abbotstown~ Castleknock, Dublin 

23 - 25 April 1985 

AGENDA 

Tuesday, April 23rd 

1. 10.00 hours: Opening of the me~ting 

3. Appointment of Rapporteurs 

4. Brief summary of the Report of ICES Special Meeting on 
the causes~ dynamics and effects of Exceptional Marin~ 
0l(}i:\l Blooms. 

1N Means of collection and exchange of information 
on problems due to exceptional blooms. 

2. Predictability of bloom events. 

4u Advice on principles of site selection. 

6. Action list:- Future work of the Group 

7. Recommendations 

J AG1UEL I NE DDYLE 
4th April 1985 
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water with particular reference to toxic species and 
t. h £~ i I'" i m p o 1,.. t i:':\ n c: <:-:~ t o m;;:~, •• i c:: u 1 t u r· (~ " §.tJJU:L .. Hg~ru;.:1.r .. t t c:) the 
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Report of the ICES Special Meeting on the Causes~ Dynamics and Effects 
of Exc::eptirJnal Marine Blooms and Related Events ICES CM 
1984·/E: 42. 





Annex III 

International Council for 
the Exploration of the Sea 

A DATA BASE ON PHYTOPLANKTON BLOOMS IN THE ICES AREA 

by J.P. Mommaerts 

Management Unit of the North Sea and Scheldt Estuary Mathematical 
Models 
Ministry of Public Health and Environment 
14, rue J. Wytsman, B-1050 Brussels, Belgium 

As emphasized at the Special Meeting on The Causes, Dynamics and Effects of Exceptional Marine Blooms and Related Events, Copenhagen, 
4-5 October 1984 (ref. CM 1984/E: 42), concern is now growing as 
phytoplankton outbreaks seem to have been recurrent phenomena in 
areas where red tides or paralytic shellfish poisoning (PSP) were 
practically unknown before the late 70's. The lack of long-term 
records from many areas makes it difficult however to assess whether this increase is real or only apparent. 

In particular, coastal areas and embayments of the United 
Kingdom, Ireland, France, the Iberian peninsula, Germany and Norway 
have been affected by exc eptiona 1 dinophycean blooms in recent 
years. These blooms occur generally in late summer and must be 
distinguished from the regular spring blooms which in most cases are dominated by diatoms. On the other hand, Dinophyceae are normally abundant in late summer in these areas and some of the red tides 
observed are just paroxysmal events of an otherwise normal 
phytoplankton successsion (e.g. ceratium spp. blooms) whereas other 
blooms involve species that are genuinely new to the coastal areas 
concerned (e.g. Gyrodinium aureolum blooms). 

In order to improve the data base on these events, it is the 
intention of ICES to publish in Annales Biologiques from Vol.39 on, an annual report on the observations.o£ exceptional phytoplankton blooms in the ICES area. 

In an initial report~ a synopsis of the records of the last ten years is presented ,under the form of a computer-generated table (see example) where species and accompanying data are sorted out as to 
geographical locations. Cross-referencing with a taxonomical list (to be found in a separate table) is possible, thanks to the· 
identification codes~ Mbreover, this data base holds informations 
on the circumstances and interpretations relevant to individual 
records. This synopsis is certainly far from complete and will be 
continuously improved upon and enriched with fresh information. 

Contributions are therefore kindly requested from all scientists who observe exceptional marine blooms. An ad hoc form has been 
designed in order to facilitate both reporting and data processing (see form attached). As the response has been rather feeble in 
1984, it is thought that this form should be widely distributed to potential contributors each year, together with a reminder. 





ID LOCl 

078 
066 
070 
076 

. 079 
024 
025 
030 
023 
027 
029 
028 
022 
026 
031 
032 
033 
047 
083 
048 
052 
049 
056 
053 
050 
051 
055 
054 
020 
021 
008 
059 
062 
058 
057 
063 
077 
090 
061 
084 
044 
046 
068 
086 
091 
088 
089 
087 
004 
003 
001 
006 
002 
005 
010 
011 
012 
013 
014 

Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Atlantic 
Baltic 
Baltic 
Baltic 
Baltic 
Baltic 
Baltic 
Baltic 
Baltic 
Baltic 
Baltic 
Baltic 

NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NE 
NW 
NW 
NW 
NW 
NW 
Nrl 
Nrl 
m·T 
NW 
NW 
NW 
NW 
NW 
NW 
NW 
NW 
NW 
NW 

LOC2 

Biscay 
Brittany 
Brittany 
Brittany 
Brittany 
Ireland S 
Ireland S 
Ireland S 
Ireland SE 
Ireland SW 
Ireland ·sw 
Ireland SW 
Ireland SW 
Ireland SW 
Ireland SW-S 
Ireland W 
Ireland W 
Portugal 
Spain 
Spain NW 
Spain NW 
Spain NW 
Spain NW 
Spain NW 
Spain NW 
Spain NW 
Spain NW 
Spain NW 
OK NW 
OK NW 
Bay of Fundy 
Chesapeake 
Chesapeake 
Chesapeake 
Chesapeake 
Chesapeake 
Chesapeake 
Chesapeake 
Chesapeake 
Delaware 
Gulf Z..laine 
Gulf Mexico 
Nassachusett 
N.Y. Bight 
Narragansett 
New Jersey 
New Jersey 
New Jersey 
Finland SW 
Finland SW 
Finland SW 
Finland SW 
Finland SW 
Finland SW 
Kattegat 
Katteg~t 
Kattegat 
Kattegat 
Kattegat 

SPEC 

Scrippsiella faeroe~se 
.ceratium fusus 
Gonyaulax spinifera 
Noctiluca scintillans 
Pouchetia rosea 
Nitzschia spp. 
Phaeocystis pouchetii 
Prorocentrum minimum 
Gyrodinium aureolum 

-Dinophysis .sp. 
Gonyaulax polyedra 
Gonyaulax sp. 
Gyrod~n~um aureolum 
Prorocentrum m~cans 
Noctiluca scintillans 
Ceratium sp. 
Mesodinium rubrum 

.. Mesodinium rubrum 
Scrippsiella faeroense 

, Amphidinium sp. 
Ceratium furca 
Dinophysis spp. 
Gymnod~n~um breve 
Gymnodinium catenatum 
Nesodinium rubrum 
Olithodiscus luteus (?) 
Prorocentrum rostratum 
Prorocentrum triestinum 
Gyrodinium aureolum 
Ol~thod~scus luteus (?) 
Gonyaulax excavata 
Cochlodinium heterolobatum 
Glenodinium sp,. 
Gy~nodinium splendens 
Heterocapsa triquetra 
Katodinium rotundatum 
Oxytoxum sp. 
Prorocentrum minimum 
Scrippsiella sp. 
Coscinodiscus wailesii 
Gonvaulax excavata 
~odinium breve 
Gonyaulax excavata 
Ceratium tripos 
Skeletonema costatum 
Katodinium rotundatum 
Olithodiscus luteus 
Prorocentrum micans 
Anabaena lemmermannii 
Aphanizomenon flos-~ 
Gonyaulax catenata 
Heterocapsa triquetra 
Nodular1a spum~gena 
Oscillatoria agardhii 
Ceratium furca 
Ceratium fusus 
Ceratium lineatum 
ceratrumtrTpos- -
Gyrodinium aureolum 

TYP 

Bay 
Bays 
Bays 
Coastal 
Bay 
Coastal 
Coastal 
Bays 
Coastal 
Coastal 
Bays 
Coastal 
Coastal 
Coastal 
Coastal 
Bay 
Bays 
Coastal 
Coastal 
Bays 
Bays 
Bays 
Bays 
Bays 
Bays 
Bays 
Bays 
Bays 
Bays 
Bays 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Bay 
Coastal 
Coastal 
Coastal 
Coastal 
Coastal 
Bay 
Coast/bay 
Coast/bay 
Coast/bay 
Open sea 
Open sea 
Open sea 
Coastal 
Open sea 
Coastal 
Strait 
Strait 
Strai·t 
Strait 
Strait 

PER 

May-Jun 
May-Jun 
Jul-Aug 
Jul 
Jul-Aug 
Aug 
Jul-Aug 
Jul Aug 
Jul-Aug 
Aug ? 
Aug-Sep 

Jun 

Sep 
Sep 
Aug 

Oct 
May-Aug 
Oct 
Oct 
Oct 
Sep 
May-Jun 
Jul-Sep 
Jul-Sep 
Jun 
Aug 
Mar-Apr 
Aug 
Aug 

yFf YFf INTERF 

68 68 None 
None 

69 79 None 
RE None 

None 
Clogging 
PSP 

REF 

Lassus~ ISTPM~l980. 
Lassus, !STPM,l980. 
Lassus, ISTPM,l980. 
Lassus, ISTPM,l980. 
Lassus, ISTPM,1980 . 
Parker et al., ICES CM 1982/L:44. 
Parker et al., ICES CM 1982/L ~ 44 . 
Parker~-, ICES CM 1982/L:44. 

78 RE 
72 81 
81 81 
76 76 
76 RE 
76 RE 
76 RE 
76 RE 
76 RE 

Fish 
DSP 

kills Parker et al., ICES CM 1982/L:44. 

77 
81 81 
68 RE 
80 81 

Parker et al., ICES CM 1982/L-: 44. 
Parker et al., ICES CM·l982/L:44. 
Parker et al., ICES CM 1982/L: 4·4 . Fish kills Parker et al., ICES CM l982/L:44. PSP? Parker et al., ICES CM 1982/L:44. 
Parker et al., ICES CM 1982/L: 44. 
Parker et al., ICES CM 1982/L:44. 
Parker et al.

1 ICES CM 1982/L: 44. Resp.zoopL Cabecadas et al., ICES CM 1982/L:SS. 

.....J 

77 78 
81 81 

San Feliu et al., 19 71, in Lassus et al..,l982. Campos et al., ICES CM 1982/L:27. 
78 79 DSP 

76 
79 
80 
81 
81 
80 
79 
44 
77 
80 
75 
79 
80 
71 

81 PSP 
RE 
80 
81 None 
81 None 
RE Fish 
RE Fish 
FE PSP 
RE 
80 
80 
81 
80 
71 

Campos et al., ICES CM 1982/L:27. 
Campos et al., ICES CM l982/L:27. 
Campos et al., ICES CM 1982/L:27. 
Campos et al., ICES CM 19 82/L: 27. 
Campos et al. 1 ICES CM 1982/L: 27. 
Campos ~-, ICES CM 1982/L:27. 
Campos et al., ICES CM 1982/L:27. 
Campos ~tal., ICES CN 1982/L:27. 

kills Ayres ~·) ICES CM l982/L:38. kills Ayres· et al., ICES CM 1982/L: 38. 
White,-rc£S CM 1982/L:l3. 
Zubkoff, ICES CM 1982/E:9. 
Zubkoff, ICES CM l982/E:9. 
Zubkoff, ICES CM 1982/E:9. 
Zubkoff, ICES CM 1982/E:9. 
Zubkoff, ICES CM 1982/E:9. 

Summer 
Jul-Aug 80 
Apr 78 
Summer 78 
Sep-Feb 46 

RE 
81' 
78 Clogging 
78 PSP 
RE 
RE 
76 
72 
RE 
RE 
RE 
RE 
RE 
RE 

NSP 
PSP 

Loftus et al.,cit. Lassus~ ISTPM,l980. 
Tyler & Seliger, Limnol.Ocean.J26~1981. Zubkoff, ICES CM 1982/E:9. 
Mahoney ~-. Bull.N.Jersey Acad.Sc.~980. Balch, J.Exp.Mar.Biol.Ecol.>55(1), 1981. Steidinger, Florida Dept. Na t. Res .,1975". 

Jun-Sep 
Jan/May 
Jun-Aug 
Jun-Aug 
Jun-Aug 
Jul-Aug 
Jul-Aug 
Apr-May 
Jun 
Jul-Aug 
.Jun-Oct 
Sep-Nov 
Sep-Nov 
Sep-Nov 
Sep-Nov 
Oct 

72 
76 

62 
62 
62 
75 
75 
72 
76 
75 
72 
80 
80 
80 
80 
81 

02 depl. 
None 
Several 
Several 
Several . 
Allergies 
Allergies 
None 

RE None 
RE Allergies 
RE Taste fish 
RE None 
RE None 
RE None 
RE None 
81 None 

several authors,cit. Lassus • ISTPM,l980. Mahoney & Steimle,in Taylor & Seliger,l979. Smayda, Norw.J.Botany,(20),1973. 
Mahoney & HcLaughlin,J.Exp.Mar.Biol.Ec~l977. Mahoney & McLaughlin, J.Exp.Mar.Biol.Ec~l977. Mahoney & McLaughlin, J.Exp.Mar.biol.Ec?l977. Niemi, ICES CM 1982/L•lO. 
Niemi, ICES CM 1982/L:lO. 
Niemi, ICES CM 1982/L:lO. 
Niemi, ICES CM 1982/L:lO. 
Niemi, ICES CM 1982/L:lO. 
Niemi, ICES CM 1982/L:lO. 
Edler et al., ICES CH 1982/L:20. 
Edle~ et al., ICES CM l982/L:20. 
Edler et al., ICES CH 1982/L: 20. 
Edler et al., ICES CH 1982/L: 20. 
Edler et al., ICES CM l982/L:20. 

!-" 
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&. •. 





,·) 

I 
·I 

20 

REPORT ON A PHYTOPLANKTON BLOOM IN THE ICES AREA 

to be forwarded to : Dr J.P. Mommaerts , Management Unit of the Mathematical Model of the North Sea 
Ministry of Public Health 
14 rue J. Wytsman, 1050-Brussels, Belgium 

LOCATION OF THE BLOOM 
general description (name of the place) 

latitude/longitude (if in open sea) 

PERIOD OF BLOOMING 
- date of beginning 

date of maximum 
date of end 

INTERFERENCES WITH BIOTA ETC ... 
calor of water 
fish or shellfish kills (PSP ? NSP ?) 
diarrhoeic shellfish poisoning 
allergies : 

- oxygen depletion 
- others : 

TAXONOMIC COMPOSITION OF THE BLOOM 
(if possible according to the most recent g.~neric and specific names , cf. the Check-List of British Marine Algae - Third revision by ~LParke and P.S.Dixon, J.rnar.biol.Ass .. U.K.(l976) 56,527-594) 

dominant species : 
- number of cells/liter 

- eo-dominant species : 
·- number of cells/liter 

- eo-dominant species : 
number of cells/liter 

co-d om in ant species : 
- .number of cells/ li ter 

INDICATION OF PREVIOUS OCCURENCES OF SUCH BLOOMS OR SPECIES IN THE S AME LOCATION ----

PRESUMED CAUSE OF THE BLOOM ( upwelling, organic pollution, etc. ) 

j 



1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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ANNEX IV 

The Directory of National Expertise on Exceptional Algal Blooms 

Ct"Jun t I'" y: 

Institution Type Address Tel Telex Personnel Expertise** 

* - National co-ordinating centre 
Ot~er control agencies CFisheries,Health 

- Centre of taxonomic expertise 
- Centre of toxicological expertise· 

Centre of Ecological expertise 
- Other (specify) 

**Examples: - Phytoplankton Identification general 
- Taxonomic specialist (specify group) 
-.. To~·~ i c:: o 1 o q i ~::; t 
- Ec:ol ogi E;t 

F'hy~:}i ol OtJ:l st 
Hy d 1,.. o ~11'~ ap h e1,.. 

- Other <specify) 

c 
D 
E::. 

a 
b 
c 
d 
e 
f 




