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ABSTRACT _

MAHO NEY, J . B., OLSEN, P., and COHN, M. 1989 . Blooms of a Dinoflagellate Gyrodinium cf.
aur eol urn in New Jersey Coasta l Wa ters a nd Th eir Occurren ce a nd Effects Worl dw ide . J ournal
o{ Coas ta l R esearch . 6( 1), 121-135 . Fort Lauderdale, Florida, ISSN 074 9-0208.

A dinoflag ell a te we identified as Gyr od inium cf. au realum Hu lbu rt bloomed exten s ively an d
persi st ent ly in sou t he rn Ne w J er sey coas ta l wa ter s in th e s umme rs of 1984 and 1985 . T his pap er
docum ents t he Ne w J er sey eve nts, a nd reviews th e occurrence a nd eff ect s of b loom s of th e spe­
cies el sewhere in t he wor ld . Th e Ne w J ersey bl oom s were th e fir st of the species repor t ed in
Un ited Sta tes neritic wa ters . One cer ta in conse que nce of th ese inci de nt s was greatly dimi ni shed
aes t he t ic qu ality of th e coas ta l water . Mil d sickness in hum ans , and ki lls of blu e musse l, Mytilus
ed ul is , a nd la dy cra b. Oca tipes ocella tus , coincided with the presenc e of both bloom s bu t direct
association was not est a blished. The species cu rr ently is not cons ide re d a majo r threat in the
Un ited States , a lt houg h it bloomed a t lea st five times in the nor t heast reg ion between 1982 a nd
1988 . In Europe, however . it has flouri sh ed in es tuari ne , ner eti c a nd oceanic waters si nce 1966,
and has cause d num er ou s mass mort aliti es of ma r in e faun a . Exception a l phy sio logica l ve rsa ­
t ili ty offe rs a possi ble expla na t ion for it s success in div er se envi ronm ents . Gy rod in ium aureo­
lu m is e ury ha li ne , eury t he rma l, a nd ca n use e fficient ly both high a nd low ligh t regimes. It
apparently is vigorous ly ph otot ac ti c, so it ha s t he pot entia l t o positi on its elf in fav orab le lig ht
level s . Major ques ti ons , suc h as how G. au reolum changed from a newly ident ified species to
one of grea t impo rt a nce in thirty yea rs , a nd how it ad ve rse ly af fects ma ri ne fau na , rema in to
be an swered .

ADDITIONAL IND EX WORDS , Gy rodinium cf. au reolum . dinoflagella te bloom s , ma ri ne
fa una kills .

INTRODUCTION

Extensive blo om s of a n unarmored dinofla­
gellate, which we ide n ti fied a s Gyrodin ium cf.
aureolum Hulburt , res ulted in gre enish or yel­
low-green water di scolorat ions a long t he sout h ­
ern New J ersey coast in the summers of 1984
and 19 85 . These were the fir st documented
blooms of the species in United States neritic
waters . Their most obvious con sequen ce wa s
dimini sh ed aest he t ic enjoyme n t of the affecte d
New J ersey beaches. Following expos ure to the
di scolored water , h owe ver , so me pe r son s
re porte d mild sickness, and marine fauna may
have been a dversely a ffecte d .

8803 7 received 3 1 May 1988 : accepted in rev isi on 18 May 1989 .

Th e first rep orted G. aureolum blooms in t he
U.S. prior to t he ones we descr ibe were in t he
Carma ns River , New York , in 1982 a nd 19 83
(CHANG a nd CARPENTER, 1985). Th e latest
G. cf. aureolum bloom in t he northeast, a nd the
on ly a ddi t io na l r ep orted occ u r re n ce in th is
coun t ry thus far , was in Maquoit Bay , Maine ,
in the fall of 1987 , a nd th is is sus pec te d t o have
ca used a kill of benthic fauna (HAUGEN , per ­
so na l com m unication). The incidence and
effects of the G. cf. a u reo lum bl ooms in t he
northeast U.S. between 1982 a nd 198 8 do not
s ugges t a cr itica l si t uatio n. N e verth el es s,
major importance of the species in the region,
wit h a ccompanying detr im ent to mari ne life,
sh ou ld be conside re d a possibility . In Europe,
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sinceitsfirstreportedbloomin1966,ithas
becomethemostimportantdinoflagellateinthe
NorthSeaandincoastalwatersaroundIre­
land,England,Denmark,SwedenandNorway
(SELIGERandHaLLIGAN,1985).Manyofthe
G.aureolumbloomsinthecoastalzonein
Europeareassociatedwithmortalitiesof
marinefauna,andthevarietyofaffectedspe­
ciesisconsiderable(PARTENSKYandSOUR­
NIA,1986).

ThesectionofNewJerseycoastlinewhereG.
cf.aureolumwasmostconcentratedisaprime
recreationalarea,andthepersistenceofthe
bloomsarousedconsiderableconcern.This,and
thefactthatG.aureolumbloomshavehadcat­
astrophicresultselsewhereintheworld,dic­
tatedthattheNewJerseyoccurrencesbeexam­
ined.WedocumenttheNewJerseyblooms,and
reviewinformationonthecausativespecies
andthedevelopmentandeffectsofitsblooms
worldwide.Detailedinformationonthestudy
regionanddiscussionoftheprobablefactors
contributingtothedevelopmentoftheNewJer­
seybloomsisprovidedinU.S.EPA(1986,
1987).

BLOOMSOFG.aureolumANDOTHER
SPECIESINNEWJERSEY

TheG.cf.aureolumbloomswereport
occurredfrommid-Augusttomid-September,
1984andfrommid-Julytomid-August,1985.
Surveyswereconductedbyboatandhelicopter.
In1984,thebloomwasfirstseen,andsubse­
quentlywasmostintense,alongapproximately
43kmoftheNewJerseycoast,fromLongBeach
IslandtoOceanCity(Figure1).Italso
occurred,withlessintensityandshorterdura­
tion,southwardandnorthwardofthiszone.In
1985,theearliestsightingofthebloomwasin
twolocales,OceanCityandHerefordInlet.
Soonafter,itwasevidentnorthwardtoAtlantic
City.ThebloomthenpersistedintheOcean
City-AtlanticCityarea,andwaslessintense
northofthiszonethanin1984.Inbothyears,
thebloomsweremostintensefromtheshore
outtoabout1km,butextendedseaward2to8
km,especiallyaroundtheplumesofGreatEgg
Inletand,in1984,LittleEggInlet(Figure1).
Weobservedthebloomwatertoenterlocal
inletsonlyoccasionally,thisbeingwithflood­
ingtides.Cellconcentrationsinthebloom
zonesbetweenSandyHookandIslandBeach,

NewJersey,ranged1.5-36x10
6

1-1;thegeo­
metricmeancellconcentrationwas3.4x10

6

1-1.Cellconcentrationsinareaswherethe
bloomdiscolorationplainlywasvisiblegener­
allyranged10-20x10

6
1-1.Onafewclear

days,whenaG.cf.aureolumbloomwaspres­
ent,weobservedtheyellow-greendiscoloration
tobemostvividduringmid-day;thesameareas
appearedgreenish-brownseveralhoursearlier
inthemorning.

Salinitiesranged30-34%0and32-35%0,
respectively,intheregionsofthe1984
and1985blooms.Watertemperatureswere21­
25°C.Inthesummerof1984,dissolvedoxygen
concentrationsinNewJerseycoastalwaters
weregenerallyhigh,includingduringthetime
span,andinthegeographicalzone,ofthe
blooms(U.S.EPA,1985).Levelsinthebloom
zoneduringAugust-Septemberranged2.9-7.4
mg1~1;concentrations<4mg1-1(likelytobe
stressfultocomponentsofthefauna)were
infrequent.In1985,however,dissolvedoxygen
levels<4mg1-1werecommon,anddepressed
levelspersistedforuptotwomonths.Decom­
positionofthebloomlikelyexacerbatedthe
condition.Mostoftheoxygenconcentrationsin
thebloomzonefromlateJulytoearlySeptem­
berwere<4mg1-1,andmanywere<3mg
1-1.

Symptomsinhumanscoincidentalwithexpo­
suretothebloomwaterincludednausea,sore
throat,eyeirritationandlungcongestion
(MARINO,personalcommunication).Com­
plaintswereprimarilyfromindividuals,such
aslifeguards,whohadrelativelyextensivecon­
tactwiththebloomwater,orwhowereonthe
beachesforlongperiodswhenitwaspresent.
Duringbothevents,isolatedkillsofbluemus­
sel,Mytilusedulis,andladycrab,Ovalipesocel­
latus,wereobservedonbeachesandinthesurf,
coincidentwithpresenceofthebloomwater.
TheLongBeachTownshipHealthDepartment
observedthousandsofdeadmusselsonthe
beachatHarveyCedars,August15-17,1984,
andtheOceanCitybeachpatrolreportedakill
ofmusselsandcrabsonthebeachduringJuly
24-August7,1985(FLICKER,personalcom­
munication).Fishmayhaveavoidedthebloom
water;personalobservationandreportsfrom
sportfishermensuggestedthatfishcatches
weregreatlydiminishedina7km-wideareaof
bloomwateroffLittleEggInletinearlySep­
tember1984.

JournalofCoastalResearch,Vol.6,No.1,1990
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HEREFORD INLET

Gyrodln iurn aureo/urn (Hulbur t)
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Figure 1. Map of th e New J er sey coast lin e wi th app roximate a rea s of Gy rod inium au reolum bloom dist r ibu ti on , 1984 -1985 . Th e
dark to light sha ding indicates dense to moderate or pat chy pr esen ce of t he species. Th e insert shows the species' two major
morphol ogical ty pes , ell ipt ica l (up per) and fusiform (lower) ; redrawn from Hulbu rt (957).
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Therearemajorestuariesatthenorthernand
southernendsoftheNewJerseycoast(Figure
1),andtheseattimesarethesourcesforpop­
ulationsofphytoplanktonwhichbloominparts
ofthecoastalregion.Phytoplanktonassem­
blagesfoundalongthenorthernNewJersey
coastoftenresemblethoseintheHudson-Rar­
itanestuary(OLSENandCOHN,1979),reflect­
ingsuchestuarinecontributionandthechar­
acteristicallysouthwarddirectionofthe
Hudson-Raritanplume.TheDelawareestuary
isalesslikelysourceofphytoplanktonforthe
NewJerseycoastthantheHudson-Raritanbut,
accordingtoBUMPUS(1969),itsplumecan
flownorthwardduringperiodsoflowrunoffand
southerlywinds.Nevertheless,the1984-1985
Gcf.aureolumbloomsinsouth-centralNew
Jerseyapparentlydevelopedintheneritic
watersofthisregion,becausewedidnot
observedensepopulationsofthespeciesinthe
Hudson-Raritanestuary,DelawareBay,orin
thebackbaysandestuariesadjacenttothearea
wherethebloomsweremostintense.

InthezoneofgreatestG.cf.aureolumbloom
intensity,encompassing43kmofcoastline(15
kmnorthand28kmsouthofAtlanticCity),
therearefiveinlets(Figure1),andtheseper­
mitagreatertidalexchangethaninanyequiv­
alentlengthoftheNewJerseycoast.Major
nutrientinputfromtheestuarineandcoastal
areastoadjacentnearshoreenvironslikelypro­
motedbloomdevelopment;weatherandNew
YorkBightinnershelfcirculationpatterns
probablyalsowerecontributoryfactors(U.S.
EPA,1986,1987).

Wehavemonitoredphytoplanktonassem­
blagesandnuisancebloomsofvariousphyto­
plankton,includingthephytoflagellatesOlis­
thodiscusluteus,Katodiniumrotundatum,and
Prorocentrummicans,innorthernNewJersey
estuarineandcoastalwatersforovertwodec­
ades.Noneofthesewereacutelytoxicbutsome
causednauseaandrespiratorydiscomfortto
bathers(MAHONEYandMcLAUGHLIN,
1977),andmortalityoffaunaduetodissolved
oxygendepletionwhenthebloomscollapsed
(OGRENandCHESS,1969).Amajorhypoxia
ofbottomwatersfollowingthecollapseofa
largebloom(arealdistributionatleast13,000
krn")ofthedinoflagellateCeratiumtriposin
1976resultedinthegreatestrecordedkillof
marinefaunaofftheNewJerseycoast(MAHO-

NEYandSTEIMLE,1979;SWANSONand
SINDERMANN,1979).

IntensespringdiatombloomsinNewJersey
watersareusuallydominatedbyafewspecies
includingSkeletonemacostatum,Thalassiosira
nordenskioldii,andAsterionellaglacialis
(OLSENandCOHN,1979).Insummer,minute
coccoidchlorophytes,includingNannochloris
atomus,dominatethephytoplanktoninthe
innerNewYorkBight,especiallyintheHud­
son-Raritanestuaryandadjacentcoastal
waters.In1985and1986,densebloomsofthese
chlorophytesresultedinpalegreenwateralong
muchoftheNewJerseycoast.In1985,thechlo­
rophytebloomoverlappedtheareaoftheG.cf.
aureolumbloom.Majorphytoplanktonrelated
waterdiscolorationsingeneral,however,have
beenrarealongthesouthernNewJerseycoast.
Thefirstdocumenteddinoflagellatebloomin
thisregionwasalate-June,early-July1978
occurrenceofDinophysisacuta,thatextended
fromBrigantine,justnorthofAtlanticCity,to
OceanCity(FIGLEY,1979).TheG.cf.aureo­
lumblooms,therefore,werenotuniquely
importantinNewJerseywaters,butwerethe
mostimportantintheaffectedregion.

DESCRIPTIONOFG.AUREOLUM,AND
TAXONOMICDIFFICULTIES

Gyrodininiumaureolum(Figure1)wasfirst
describedfromCapeCod,Massachusettsby
HULBURT(1957).Hulburt'sdescriptionofthis
unarmoreddinoflagellateis:

"bodyessentiallyglobular,itsdorsi-ventral
outlineeithersomewhatellipsoidalor
somewhatfusiform,slightlydorsi-ven­
trallyflattened,withsubequalepiconeand
hypocone.Length27-34urn,width17-32
urn.Epiconehemisphericaltobroadlycon­
ical,sometimesslightlytruncate.Hypo­
conesimilar,butusuallydistinctlytrun­
cate,withantapexfaintlyindentedat
times.Girdlewide,moderatelydeep,dis­
placed0.20bodylength.Sulcusreaching
fromjustbehindapexallthewaytoanta­
pex,withslightleftdeflectioningirdle
region,rathernarrowonepicone,wideon
hypocone.Anteriorflagellarchamberapos­
teriorlypointed,fingershapedcavity;pos­
teriorflagellarchamberanunderhollowing
ofleftsulcalmarginoppositerightgirdle

JournalofCoastalResearch,Vol.6,No.1,1990
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limb. Anterior flagellum completely enci r­
cling body; posterior flagellum very long,
up to two body lengths. Numerous yellow­
br own chromatophores present , elliptical in
sh a pe, usually arranged in a some wh a t
radiating manner . Nucleus sphe ri ca l , or
wider than long, with elongate chromatin
corpuscles."

Gyrodinium aureolum is recognized generally
to be st r ong ly pleomorphic. TANGEN (1 977)
found that the morphology of G. aureolum cell s
from a major bl oom a long the Norw egian coa st
in 1976 agreed with Hulburt's or igi na l descrip­
tion , but morphological variability wa s rela­
tively gr eat . The ranges of cell dimen sions were
wider (length 19-37 um , width 19-35 urn), and
dorsi -ventral flattening of cells greater , than
reported by Hulburt. Girdle di splacem ent var­
ied from 1/4 to 1/7 the cell length , a lt hough it wa s
most ofte n 1/ 5 the cell len gth , as reported by Hul­
burt. Tangen observed numerous elliptical yel­
low-brown chloroplasts , as did Hulburt , but
also found globular or irregular ch loroplas ts .
Thes e were only som et imes in a radi atin g
arrangement, whereas Hulburt reported th is to
be the typical s i t ua t ion . Th e high degree of
pleomorphism exhib it ed by an un armored dino­
flagellate, which appeared to be Gy rod in ium
mirabile when first cu lt u re d, and later resem­
bled Gyrod inium fissum , led KIMBALL and
FERGUSON WOOD (1965 ) to suspect that
Gyrodinium aureolum , Gy mnodinium nelson i,
and Gyrodinium resplenden s a re synonymous
with G. mirabile or G. fissum.

PARTENSKY and SOURNIA (19 86 ) re­
garded the problem of G. aureolum identifica­
tion to be complex and currently unresolvable.
Con tributing to the difficulty is the fact that
various taxonomists may not study the same
cytological fea tures a nd ma y not conduct their
obs ervations in the same manner . They pro­
pos ed the general adopt ion of a st andardized
checklist of cytological characteristics for the
species and su ggested the use , until firm tax­
onomic features are found , of the cautionary
de si gnation Gyrodin ium cf. aureolum for the
speci es found in northern European waters .
More rec ently , PARTENSKY et al . (1988) su g­
gested r eplacement of the latter a ppe llation
with Gymnodinium cf. nagasakiens e for the spe­
cies currently called Gyrodinium aureolum in
the literature.

Ou r identification of G. cf. aureolum in the
New J ers ey bl oom s wa s based primarily on
exa mina tio n of li ve cells by P . Ol sen and M.
Cohn using light microscopy . Preserved mater­
ial al so was ex amined but this wa s not relied on
because standa rd preservative such as Lugol's
iodine re sulted in cell distortion . Previous iden­
tific ation ofG. aureolum in the New York Bight
by M. Cohn wa s confirmed by H. Marshall
(MARSHALL and COHN, 1981 ). We accept the
adv ice of PARTENSKY and SOURNIA (1986),
how ever , a nd regard our iden ti fica t ion as pre­
sumpt ive pending resolution of the taxonomic
diffi culties.

Cells ofG. cr.aureolum in our field coll ect ions
from southe r n New J ersey coastal waters in
gene ral conformed to Hulburt's description but,
reminiscent of Tangen 's findings, there was
cons ider a ble vari at ion in size of cells and
degree of roundness of ep icone a nd hypocone . In
live speci me ns , the fusiform sha pe (F igu re 1)
predominated . Numerous yell ow-gre en chro­
matophores, elliptical in shape, were randomly
distributed .

Gyrodinium cf. aureolum cells from the New
J ersey blooms moved with a steady, spiralling
mot ion . Live cells in sa mple bottles in the lab­
orator y t ended to concentrate near the water
su r face wh en li ghted from above, suggesting
positive phototaxis. Senescent cells re adily set ­
t led out forming a flocculent ma ss ; a clear gela t ­
inous sh ea th oft en was apparent around indi­
vidual se nescen t cell s.

HULBURT (1 95 7) and TANGEN (1 9 7 7)
observed the chloroplasts in G. aureolum to be
yellow-brown but TAYLOR (1985 ) reported
them to be pale green . TANGEN and BJORN­
LAND (19 81 ) described G. aureolum as a spe­
cies with variable pi gmentation , unlike most
other photosynthetic dinoflagellates. Although
t he ch loro plasts a ppeared yellow-gree n in cells
exa mine d from the 1984-1985 blooms off south­
ern New J ersey, they were yellow-brown in G.
cf. aureolum cells cultured in 1984 at the Sandy
Hook Laboratory fr om a bloom on the south­
eastern shore of Long Island, New York. HUL­
BURT (pe rs onal com m u ni cat ion ) do es not
regard chromatophore color to be a critical tax­
onomic criterion in thi s species . POTTS and
EDWARDS (198 7) r eported on August 1986
bloom of G. aureolum off Pl ymouth , England
that appeared green ish-brown in color.

Because of the ta xonomic difficulties , pub-
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lishedinformationonG.aurealummayreferto
thatspecies,differentstrainsofthespecies,or
tocloselyrelateddifferentspecies.Webelieve,
however,thatthelargesize,andtheserious­
nessoftheassociateddetrimentaleffects,of
manyofthebloomsinEurope,andthepossi­
bilityofsuchbloomsoccurringchronicallyin
northeastU.S.waters,indicatetheneedfor
immediateattentiononthespeciesandits
bloomsinthiscountry.We,therefore,have
reviewedcurrentlyavailableinformationto
reachsomegeneralconclusions,andassume
thatanypossibleerrorsregardingparticular
identifications,events,etc.eventuallywillbe
resolved.PARTENSKYetal.(1988)andBAL­
ECH(1988)believethatbothgeneraandspe­
ciesarelikelytoberevisedwithinthenextfew
years.

SPECIESDISTRIBUTIONANDBLOOM
OCCURRENCE

WhenG.aurealumwasfirstdescribedby
HULBURT(1957),hediscussedthedistribu­
tionofphytoplanktonspeciesonbotheastern
andwesternsidesoftheNorthAtlanticOcean.
Atthattime,itapparentlyhadnotbeenfound
inEuropebecauseheregardeditasanewspe­
cies,anddefinitiveantecedentdescriptionhas
notemerged.SILVA(1959),however,described
anunfamiliarGyrodiniumsp.inPortugal,com­
monintheObidosLagooninautumnandearly
winter,thatBRAARUDandHEIMDAL(1970)
suspectedwaslikelyG.aurealum.

ThefirstrecordedbloomofG.aureolumany­
where,andalsothefirsttimethespecieswas
reportedinEuropeanwaters,wasahugeoccur­
rencein1966(BRAARUDandHEIMDAL,
1970)alongtheNorwegiansouthandsouth­
westcoasts(Figure2).Itcurrentlyisthemost
abundantdinoflagellateintheNorthSea,par­
ticularlytheeastandsoutheastregions,andin
coastalwatersaroundIreland,England,Den­
mark,Sweden,andNorway(SELIGERand
HOLLIGAN,1985).ElsewhereinEurope,ithas
beenreportedinFrance(LASSUSetal.,1985),
Germany(PARTENSKYandSOURNIA,1986;
cautionaryidentification),andnorthwestSpain
(FRAGAandSANCHEZ,1985).Itsdistribution
alsorangestotheSouthAtlanticbecauseithas
beenreportedinBrazil(ROSAandBUSE­
LATO,1981).InthePacificOcean,aredtide
organisminJapanidentifiedasGymnodinium

nagasakienseisconsideredbysomeinvestiga­
torstobeconspecificwithG.aurealum(TAN­
GEN,1977;TAYLOR,1985).PARTENSKYet
al.(1988)andMATSUOKAetal.(1989),how­
ever,regardmorphologicalcharactersaloneto
beinadequatetoresolvethis.PARTENSKYet
al.(1988)founddifferencesbetweenthetwo,
includinggreaterDNAcomplementintheJap­
anesetaxon,andformationbytheEuropean
taxonofsubpopulationsoflargeandsmallcells,
whichcausethemtodoubtconspecificity.

InthewesternNorthAtlantic,thespecieshas
beenintheNewYorkBightformorethana
decade.ItfirstwasidentifiedintheNewYork
Bightina1974-1978phytoplanktonsurveyof
theHudson-RaritanestuaryandadjacentNew
Jerseynorthernshorewaters(OLSENand
COHN,1979).In1978(MARSHALLand
COHN,1981),and1981(COHN,unpublished
information)surveysofphytoplanktonassem­
blagesinthenortheastcoastalandshelfregion,
G.aureolumwasreportedatsevennearshore
sitesintheNewYorkBight,includingthree
siteswithin32kmofshorebetweenLittleEgg
andHerefordInlets.CAMPBELL(1973)iden­
tifiedthespeciesinGalesCreek,NorthCaro­
lina,MARSHALL(1980)reporteditinChesa­
peakeBay,andHAUGEN(personal
communication)identifieditinMaquoitBay,
Maine.Therefore,assumingthatthevarious
identificationswereofthesamespecies,the
knownrangeofG.aureolumintheeastern
UnitedStatesextendsfromNorthCarolinato
Maine.

BloomsofG.aureolumintheCarmansRiver
inLongIsland,NewYork,in1982and1983
persistedforabouttwomonths,primarilyin
JulyandAugustofthoseyears;concentrations
wereashighas2x10

7
cells1-1(CHANGand

CARPENTER,1985).BloomsprobablyofG.
aureolumwereobservedonthewesternsouth
shoreofLongIslandinthesummersof1983
and1984(FREUDENTHAL,personalcommu­
nication).Theseweremorewidespreadthan
thoseintheCarmansRiver,extendingasmuch
as9.5kmalongthecoast.Twootherbloomswe
suspectwereofG.cf.aurealumoccurredonthe
NewJerseycoastin1980and1982,butthese
werelocalizedandofshortduration.TheG.cf.
aureolumbloomsinsouthernNewJersey
coastalwatersin1984and1985wereconsid­
erablylargerthantheLongIslandoccurrences
(Figure1).

JournalofCoastalResearch,Vol.6,No.I,1990
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Figure 2. Map of northwest ern Europe with re gions indi cated wh er e known G. aureolum blooms have occurred .
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DETRIMENTAL EFFECTS OF G.
aureolum BLOOMS

The potential threats of G. aureolum blooms
currently are not clear. An absence of docu­
mented poisoning of humans associated with
the species suggests that a serious public health
problem is unlikely . Standard assays have not
detected paralytic shellfish toxin in this species
in Europe (BRAARUD and HEIMDAL, 1970;
HELM et al ., 1974; BOALCH, 1979; OTTWAY
et al ., 1979). This, however, does not eliminate
the possibility that other toxins that can affect
humans may be produced by G. aureolum. Gyro­
dinium aureolum appears to be closely related
to Gymnodinium flavum , Gymnodinium oenefi-

cum and Ptychodiscus br evis , which are all
toxic to fish (TAYLOR, 1985). Reports during
the last 20 years on the effects of G. aureolum
blooms on marine animals offer varied conclu­
sions and suggest a complex situation.

Major blooms off Norway in 1966 and 1976
were accompanied by extensive mortalities of
fish and shellfish . Norwegian investigators
determined that their G. aureolum st r a ins were
not icthyotoxic and believed that the mortali­
ties likely were due to anoxia from high respi­
ratory consumption of oxygen by the dinofla­
gellates (TAN GE N , 1979). Subsequently,
however, workers in Scotland (TURNER et al .,
1984) detected ichthyotoxin in cultures from
Norway (Oslofjord); the level of toxin produc-

J ournal of Coas t a l Resear ch , Vol. 6, No.1 , 1990
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tioninthecultureswasmediatedbythelevel
ofbiotininthegrowthmedium.TURNERetal.
(1984)thoughtthismayhaveimportantimpli­
cationsregardingtheoccurrenceoftoxicor
non-toxicbloomsofthespecies.Theyfoundthat
inrainbowtrout,Salmogairdneri,exposureto
G.aureolumgrowninhigh-biotinmedium
resulted,progressively,indarkeningofskin,
lossofequilibrium,anddeath.Thegillsshowed
generalizednecrosisandsloughingoftheepi­
thelium,withhypertrophyandcongestionof
branchialvessels.AgainwithaNorwegiancul­
ture,ROBERTSetal.(1983)foundallfivecon­
centrationsofG.aureolum,rangingfrom1-11
x10

6
cells1-1,tobelethalto8cmrainbow

troutin24hours;gillsdisplayedmarkeddegen­
erationandnecrosisofthelamellarepithelium.
Thepresenceofbiotoxinshasbeenconfirmedin
Gyrodiniumcf.aureolum(PARTENSKYand
VERBIST,unpublisheddata,citedinPARTEN­
SKYetal.,1988).Theuseofinappropriate
assaysmightexplaininconsistenciesinthe
detectionoftoxinsassociatedwithGyrodinium
(JONESetal.,1983).Assessmentofwaterqual­
itywithanoysterembryobioassay,duringand
afteralateJune-earlySeptember1982bloom
inPlymouthSound,England,showedthat
waterqualitywaspoorduringthebloomand
didnotreturntonormaluntil3-4weeksafter
thebloomended(THAINandWATTS,1984).

TherehavebeenperiodicG.aureolumblooms
inwatersaroundtheUnitedKingdomandIre­
land,manywithassociatedmarinefaunakills.
Someinvestigatorsreportedthatoxygendeple­
tionhadaroleincertainoftheincidents,but
othershaveprovidedevidencethatthespecies
canproducelethalconcentrationsoftoxints).A
G.aureolumbloominSeptemberandOctober
1971wasaccompaniedbymassmortalityof
lugworm,Arenicolamarina,andurchin,Echin­
cardiumcordatum,alongtheNorthWalescoast
(HELMetal.,1974).HELMetal.concludedthat
themortalitieswerenotdirectlyrelatedtothe
bloombutcouldhavebeentheconsequenceof
climaticconditionsthatresultedinanoxygen
depletion,possiblyaggravatedbythebloom.In
contrast,investigationofa1978bloomalong
thesouthcoastofEnglandthatresultedinmor­
talitiesoffishandinvertebratesrevealedthe
watertobecytotoxictobluemussel,Mytilus
edulis(WIDDOWSetal.,1979).Musselsexper­
imentallyexposedtocellconcentrationsof1to
3X10

5
1-1ofG.aureolumhadacutereduction

ofclearancerateandmarkedcellulardamage
inthegut.

Accidentalexposureofpond-rearedsalmon,
Salmosalar,toG.aureolumbloomwater
causedamassmortalityinScotlandin1980
(JONESetal.,1982).Pathologyinvestigations
showedthatdeathofthefishresultedfrom
extensivedamagetothegillsandgut,and
mousebioassayssuggestedthatanecrotizing
toxinwaspresentintheG.aureolumcells.The
firstG.aureolumbloominIrishwaters,inlate
Julytomid-August1976,resultedinkillsof
Arenicolamarinaandothermarinelifeinsev­
eralareasonthesouthcoastofIreland(OTT­
WAYetal.,1979).InYoughal,wheretheeffects
weremostserious,besidesmortalitiesoflug­
worm,largenumbersofmoribundfishessuchas
plaice,Pleuronectesplatessa,movedintothe
shallows.Shellfish,includingcockles,Cerasto­
dermaedule,alsowashedashore.Muchofthis
fishandshellfishwasconsumedbylocalpeople
and,perhapscoincidentally,diarrheawasprev­
alentinthearea.

MarinefaunakillsassociatedwithG.aureo­
lumbloomsalsooccurredonthesouthand
southwestcoastsofIrelandinAugust-Septem­
ber,1978(LEAHY,1980)andSeptember-Octo­
ber1979(CROSSandSOUTHGATE,1980).
Oxygendepletionwasnotconsideredtobethe
causeofthemortalitiesbecausedissolvedoxy­
gendidnotfallbelowsaturationlevels;the
mortalitiesoftenoccurredalongopencoastlines
withstrongmixing,andmanyspeciesof
benthicinfaunawerenotharmed.Extensive
mortalitiesofawiderangeoftaxaincluding
grazers(chieflygastropodsandechinoids),pre­
dators(Nucellalapillus,crabs,fishandaster­
oids),andfilterfeeders(Mytilusspp.,Anomia
spp.andascidians)resultedfroma1979bloom
inDunmanusBay(CROSSandSOUTHGATE,
1980).Individualbloomsdidnotalwayscause
widespreadorcatastrophicmarinefaunakills.
SOUTHGATEetal.(1984)observedinconsist­
enteffectsofG.aureolumbloomsinPointabul­
loge,DunmanusBay,becauseneither1978nor
1980bloomsresultedindetectablemortalities
atthatsite.LEAHY(1981)generallyfoundlit­
tledamagetolittoralanimalsinRoaringwater
Bayassociatedwiththe1978bloombut,inone
areawherethebloomwasdensest,50%ofthe
limpets(Patellasp.)and80%ofthewinkles
tLittorinasp.)werekilledinabout5days.

Thespeciesalsohasbeenimplicatediniso-
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lated marine fauna kills elsewhere in Europe
and in other regions of the world. LASSUS et al .
(1985) found an association between a bloom of
G. aureolum and 75% mortality among cultured
mussels in Douarnenez Bay, France in late
summer of 1982 . An extensive G. aureolum
bloom was accompanied by mortality of marine
fauna on the coast of Rio Grande do Sol , Brazil
(ROSA and BUSELATO, 1981) . Gymnodinium
nagasakiense, which TA YLOR (1985) considers
synonymous with G. aureolum , has caused
marine fauna kills in the coastal waters of
Korea and Japan (TAKAYAMA and ADACHI,
1984). No fish or invertebrate kills were
observed or reported associated with the G.
aureolum blooms in the Carmans River , New
York (CHANG and CARPENTER, 1985 ).

PHYSIOLOGY AND NUTRITION

Salinity Tolerance

Gyrodinium aureolum. is euryhaline . In the
seas of northwest Europe, the species blooms in
waters having a salinity range of 25 -35 0/00
(TANGEN, 1977). CAMPBELL (1973 ) found it
in salinities from 18 to 24 0/00 in Gales Creek,
North Carolina . CHANG and CARPENTER
(1985) reported G. aureolum survival in salin­
ities from 0 to 20 0/00 during 1982-1983 blooms
in the Carmans River, New York; cell concen­
trations were lower in waters having salinities
in the extremes of this range but otherwise
were comparable.

Temperature Tolerance

The species tolerates a wide range of temper­
atures, 6-20° C, in European waters (HaLLI­
GAN, 1985). During a bloom in southwest Ire­
land, the G. aureolum population concentrated
in higher temperature water (above 13° C) and
apparently avoided water colder than 11 ° C
(RODEN et al ., 1981) . Carmans River, New
York blooms began at a "critical" temperature
level of about 24-27° C, persisted to 30° C (t he
highest water temperature measured), and ter­
minated when the temperature declined to 19­
22° C (CHANG and CARPENTER, 1985) .

Light Requirements

Gyrodiniurn aureolum. can grow well in low
light and is particularly well suited to exploit

dynamic light environme nts, which are typical
in ocean front regions (RICHARDSON and
KULLENBERG, 1984). In high , non-saturating
light regimes , photosynthes is per cell wa s
higher when pretest acclimation was in low
r ather than high light. Light saturation
occurred at approximately the same level
(a round 200 uE m - 2 S - 1), however, for both low
and high light acclimated cells . Therefore, low­
light adapted G. aureol urn has the unusual
capability to utilize low light efficiently while
retaining its ability to photosynthesize maxi­
mally if the level of available light becomes
high . G. aureolum was not photoinhibited by
high light intensities (to 500 uE m - 2 S - I ), and
its light saturation level is higher than that of
many other dinoflagellates .

Growth Characteristics

In the July-August 1983 bloom in the Car­
mans River , New York (wa te r temperature
24.5 -27 .0° C, initially), G. aureolum rate of cell
division peaked just after sunrise. In the begin­
ning of the bloom, it also had a second peak at
midnight . The growth rate was 1.3 (di vis ions
per da y) at first, decreased to 0.57 at mid-bloom
a nd , was 0.4 when the bloom began to decline
(CHANG and CARPENTER, 1985 ). Mean
growth rate over a three week incubation in
1 m diameter in s i t u plastic tubes in the
Rosfjord, southern Norway (water temperature
13-15° C) wa s 0.27 division per day (DAHL and
BROCKMAN, 1985). In laboratory cultures the
growth rate was approximately 0.25 division
per day ; unlike other dinoflagellate species, G.
aureolum can survive for several months in sta­
tionary phase of culture growth (PARTENSKY
and SOURNIA , 1986).

Nutrition

The natural di stribution of G. aureolum sug­
gests that it prefers an an environment where
nitrate or ammonium, or both, are available in
the da ytime, and it s blooms have initiated pri­
marily in areas where nitrate is adequate in the
upper water layers (PAASCHE et al ., 1984) . In
laboratory studies, nitrate was not taken up in
the dark unless the cells were N -s t a r ved ;
ammonium was taken up in the dark but only
at approximately on e-fifth of the rate in the
light. Uptake of nitrate wa s coupled with pho-
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tosyntheticcarbonassimilationand,appar­
ently,evenverylowlightintensitiesaresuffi­
cientforthenitrogenuptakenecessaryforthis
species(PAASCHEetal.,1984).Nitrateuptake
byG.aureoluminlargeinsituenclosureswas
highestinthedaytime,andammoniumwas
assimilatedfasterthannitrate(BROCKMANet
al.,1985).Nutrientsupplyappearstobevery
criticalforthespeciesbecausenutrientdeple­
tionforfourdayscausedareductionincell
numbers,notreversiblebysubsequentnutrient
addition.Gyrodiniumcf.aureolumcangrowin
mediumF/2(GUILLARDandRYTHER,1962),
whichispreparedfromnaturalseawatersup­
plementedwithnutrients,chelatedmetalsmix
andvitamins(PARTENSKYandSOURNIA,
1986).Additionofearthextracttothismedium,
however,orutilizationofErdschreibermedium
(GROSS,1937),whichcontainsearthextract,
resultedinincreasedcultureyield.Therecur­
rentlyisnoevidencethatG.aureolumhasthe
abilitytoutilizeorganicnitrogenandphospho­
rus,whichcouldprovidethespeciesanadvan­
tageinnutrient-deficientenvironments(PAR­
TENSKYandSOURNIA,1986).

G.aureolumBLOOMDEVELOPMENT

PARTENSKYandSOURNIA(1986)outlined
certaincommonfeaturesoftheG.aureolum
bloomsinEurope.Thebloomsmostoften
appearedafteraperiodofcalmandwarm
weathersufficienttoresultinawellestab­
lishedthermocline.Incertaininstances,this
ensuedafterwind-inducedverticalmixingof
thewatercolumn.Lowturbulenceappears,
therefore,tobeadeterminingfactor,although
densepopulationsofG.aureolummaysome­
timespersistforasubstantialperiodinturbu­
lentwaters.G.aureolumgenerallydevelops
afterthespringdiatombloomsinenvironments
thatarerelativelyimpoverishedsothat
nutrientreplenishmentisaprerequisite.Ver­
ticalandhorizontalconcentrationfactorscan
beimportantbecausemultiplicationofthepop­
ulationoftenisinsufficienttoexplainthe
observedveryrapidincreaseincellconcentra­
tioninthebloomwaters.Theoccurrenceofa
bloominthecoastalzonegenerallyappearsto
beduetothetransportofanoffshorepopulation
shorewardtothevicinityofafrontorother
hydrologicdiscontinuity,andsubsequentcon­
centration.Bloomdecline,inthemajorityof

cases,isduetohydrologicand/ormeteorologi­
calchanges:wind,temperaturedecline,disap­
pearanceofthethermocline.

VariousmodesofG.aureolumbloomdevel­
opmenthavebeenobservedorpostulatedfor
theoutbreaksofthisspeciesinareasonboth
sidesoftheAtlantic.Theseincludegrowthof
aninsitupopulationinanestuarinehabitat
withampleambientnutrients;growthofanin
situpopulationincoastalwaters,previously
nutrientenrichedbyupwelling;transportof
thebloominoculumfromelsewherewithsub­
sequentdevelopmentandlandwardtransport;
andgrowthofasubsurfacepopulationwhich
eventuallyextendstothesurface.

BRAARUDandHEIMDAL(1970)attributed
the1966G.aureolumbloominNorwegian
coastalwaterstowind-drivenupwellingthat
transportednutrient-richdeepwatertothesur­
face.Withtheconsequentbreakdownofstrat­
ification,G.aureolum,beingamotilephototac­
ticspecies,hadanadvantageoverdiatomsin
counteractingverticaltransporttobelowthe
euphoticzone.Later,heavyrainfallandland
drainagereducedthesalinityofsurfacelayers,
whichrestoredstratification,andthebloom
proceededinthesewaters.Essentiallythesame
hydrologicalsituationpromotedasimilar
bloomin1976(TANGEN,1977).

AnexplanationproposedbyLINDAHL(1983)
for1982-1983bloomsofthespeciesintheSka­
gerrak(anarmoftheNorthSea)andalongthe
SwedishandNorwegiancoasts(Figure2)is
thatthebulkofthealgaegrewoffshoreand
ultimatelyconcentratedinthesalinityfront
alongthecoast.Lindahlfoundanassociation
betweenthe1982occurrenceofG.aureolum
andhighsalinitysurfacewateralongtheSwed­
ishcoastandconcludedthatthe1982bloom
populationsoriginatedoffshoreandwere
broughtintotheSkagerrakbytheJutlandcur­
rent.OnceintheSkagerraktheyweretrans­
portedlandwardbywind-inducedcurrents.
Duringtheautumnof1983,themainpartof
theG.aureolumpopulationfirstwasfound
alongthefrontbetweenoffshore(Skagerrak)
waterandlowsalinityBalticcurrentwater
and,asin1982,laterwastransportedland­
ward,entrainedinawind-drivensurfacecur­
rent(LINDAHL,1984).

InthewesternEnglishChannel(Figure2),G.
aureolumfirstbecomesabundantintheearly
summerasacomponentofasubsurfacemixed
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dinoflagellate as semblage (HaLLIGAN, 1985 ).
This subsurface population primarily develops
at a tidal front , within a shallow thermocline
between a well-illuminated, nutrient-deficient
surface layer a nd a poorly-illuminated ,
nutrient-rich bottom layer . G. aureolum contin­
ues to increase during the mid and later sum­
mer, eventually extends to the surface, and can
compr ise > 90 % of the ph ytoplankton biomass.
The timing and degree of development of the
bloom phase is vari able from yea r to year .
Development generally takes about one month ,
and the bl oom may persist for a not her month .
Other phytoplankton specie s are found at dens­
ities comparable with those under non-bloom
conditions , so there is no evidence for competi­
tive exclusion by G . aureolum. According to
Holligan, frontal convergences , Langmuir cir ­
culation and internal waves are important in
defining patchiness within the bloom area .

During a G. aureolum bloom in Norway in
1976 , TANGEN (1977) obs erved that in Arda­
Isfjord en , the cells concentrated at the surface
in daytime in a layer which varied from 10 em
to a few meters in thicknes s , mo st often 1 m
thick ; bloom patches were a bout 100 m wid e. In
ca lm weather there wa s a 10-20 ern layer of
clear water over the bloom patches . Tangen
hypothesized lessen ed vertical st r a t ification of
the bloom during the n ight. HICKEL et al .
(1971) observed nighttime bloom population
maxima in the Helgoland Bight at a ro und 6 m.

In a n August-September 1978 G. aureolum
bloom off the south coast of Irel and, concent ra­
tions of nitrate , nitrit e a nd a mmonium were a ll
low, somet imes below detection limits , when
the bloom wa s intense , but they increa sed
greatly as the bloom declined (PYBUS, 1980).
Phosphorus concentrations al so increa sed but
not dramatically so. No overall pattern of
change in concentration of s i li ca t e, or ganic
nitrogen and organic phosphorus was apparent.
Pybus concluded that n itrate was likel y the
nutrient which limited development of the
bloom. Silicate level s suggest ed la ck of utili­
zation , as might be expected in a dinoflagellate
bloom. Nitrogen also ma y have limited a bloom
on the Swedish west coast in 1982 (LI NDAHL,
1983). DAHL et al. (1984) exa mined the rol e of
nitrogen from precipitation and runoff in the
development of a 1981 G. aureolum bloom along
the sou t he r n coas t of Norway; these sources
supplied just 6-15 % of the nitrogen that sup-

ported the bl oom. The authors concluded, there­
fore , that most of the nitrogen came from the
sea , probably from upwelling, and this possibly
was suppleme nte d by nitrogen obtained during
dieI vertical migration of the dinoflagellates.

Blooms in 1982 and 1983 in the nitrogen-rich
Ca r ma ns River , New York (CHANG a nd CAR­
PENTER, 1985), were very localized. The visi­
ble part of the bloom was onl y about 1 km long,
although the species wa s di stributed t h rough­
out the es t ua ry. Bloom patches moved up and
down river with the tidal current but n ever
extende d beyond the river mouth. Temperature
was a major factor controlling the bloom (as
out li ned earlier). The G. aureolum population
in itially developed within one to tw o weeks,
persisted at a level of a bou t 10 7 cell s 1-1 for
about two months a nd then declined rapidly in
late summer . Late summer decrease in temper­
ature a nd li ght lowered the growt h rate below
that need ed to su stain the population. These
blooms are considered n ever to have been
nutrient limited.

DISCUSSION

In summa ry, G. aureolum is a versatile spe­
cies that has flourish ed in a variety of habitats .
Its distribution in the se as of northern Europe
suggests that the species is essentially neritic
but its con si stent presence in waters well away
from the coast indicates that this dinoflagellate
is a lso capable of su rv iving in a purely oceanic
ecosys t e m (P ARTE NS K Y and SOURNIA,
1986). It seems to be particularly ada pted to
growth along ocean fronts (RICHARDSON and
KULLENBERG, 1984). Various a t t r ibutes con­
tribute to its success . It is euryhaline (TAN­
GEN , 1977) and eurythermal (H a LLIGAN ,
1985). It can survive with little light and can
e fficie n t ly exploi t dynamic light conditions
(RICHARDSON and KULLENBERG, 1984).
The species see ms to be vi gorousl y phototactic
(BRAARU D and HEIMDAL, 1970; TANGEN ,
1977), whi ch provides potential for it to position
it self in favorable light . It thrives in environ­
ments wh ere ni trate or ammonium or both are
a va i la b le in the daytime (PAASCHE et al. ,
1984); some of the blooms apparently have been
n itrogen limited (PYBUS, 19 80 ; LINDAHL ,
1983 ). Add itional information on G. aureolum
nutrition, as it is dev eloped, will likely provide
further explanation of wh y it is so successfu l.
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Meangrowthratewhennutrientsupply,light,
andtemperaturearefavorableishighcom­
paredtothatofothernetphytoplankton,in
general,butiscomparabletogrowthratesin
similarspecies.

Itsstructuralfragilityisincontrasttoallthe
apparentlyadvantageousattributesthespecies
has.Calmhabitatsaremoresuitablethantur­
bulentwaters.AlthoughG.aureolumflourishes
inadiversityofhabitats,bloomdevelopmentin
offshorewatersismorecommonthaninitial
developmentinestuarineorcoastalwaters.
Availableevidence(HOLLIGAN,1985)sug­
geststhattheapparenttoxicityofG.aureolum
maynotprovideitacompetitiveadvantage
because,intheEnglishChannelblooms,itwas
superimposedonbutdidnotreplacetheusual
phytoplanktonassemblage.

Acompleteexplanationisnotavailable,as
yet,forthetransitionofG.aureolumfrom
beinganewlyidentifiedspeciesin1957tocur­
rentlybeingthemostimportantdinoflagellate
intheeasternNorthAtlantic.Explanation,
likewise,isnotonhandfortherecentoccur­
renceofitsbloomselsewhereintheworld,such
asthenortheastU.S.,inrecentyears.Itssud­
denworld-wideimportanceraisessomefunda­
mentalquestions.Ifthespecieshadbeen
endemic,butsoscarcethatitescapednotice,
thenwhatpromoteditscurrentsuccess?Andif
itpreviouslyhadhadlimiteddistribution,then
whatenabledittorapidlymigratearoundthe
world?

TheincreasedincidenceofG.aureoluminthe
northeastU.S.mayhaveitsbasisinbothfar
reachingandlocalinfluences.Thisissuggested
bythefirsttwobloomsinNorwegiancoastal
waters.Majorregionalchangeinwaterquality
mighthavefavoredanativeG.aureolumpop­
ulation.Alternatively,animmigrantpopula­
tiontransportedcross-oceanmighthavebeen
favoredbychangedorunchangedNorthSea
waterqualityand/ortransportedincross­
ocean.Thispermittedthefirstbloomin1966
andsubsequentrapidspreadofG.aureolum
throughouttheNorthSea.Thenextbloomin
Norway,however,didnotoccuruntil1976.The
tenyeargapbetweenthesebloomsisnotfully
understoodbutitisknownthatessentiallythe
samelocalhydrologicalsituationpromoted
bothevents.

TheclosetaxonomicrelationshipofG.aureo­
lumtowelldocumentedichthyotoxicspecies,

includingFlorida'sPtychodiscusbrevis(former
appellation,Gymnodiniumbreve)(TAYLOR,
1985),aswellasanaccumulationofobserva­
tionalandexperimentalevidencefromEurope
indicatingsuchtoxicity,suggeststhatthis
aspectshouldbeexaminedwheneveritblooms.
IntheNewYorkBight,G.aureolumbloomsin
theCarmansRiver(CHANGandCARPEN­
TER,1985)didnotcausemarinefaunakills,
buttherewerereportsofkillsofcrabsandmus­
selscoincidentwiththebloomsinNewJersey.
Mortalityofmarinefaunawasreportedasso­
ciatedwiththeG.cf.aureolumbloominMaine
in1987(HAUGEN,personalcommunication).If
theNewJerseyandMainebloomsandobserved
mortalitieswereassociated,theinconsistency
withtheLongIslandbloomsisnotsurprising
becauseEuropeanworkersfindvariedtoxicity.
Theapparentrelationshipbetweenbiotinlevel
intheseawater(TURNERetal.,1984)andtox­
icityofG.aureolumbloomsisanimportant
areaofinquiry.
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o RES UME N 0
Un dinoflagel ad o qu e hem as iden t ificad o como Gyrodinium cf. aureolum Hulbur t se ha desarroll ad o exte nsiva y persi st em en te

en las costas del Sur de Ne w J er sey en los veran os de 1984 y 1985.
Este articulo docum enta los suces os de New Jersey y revi sa las ocurrencias y cfectos de ot ros tloric imi entos de es pecies en ot ras

par tes del mundo. E I ca so de New J ersey fue el pr imero inform ad o en las ag uas neri t icas de USA. Una consecuencia indudab le
de estos incidentes fue la di s rnin ucio n de la ca lidad es t et ica de las agu as coste ras . Coincidien do can am bos f1 orecimientos , se
reg ist ra ron ligeras indisposiciones en los usu arios hum an os y la mu erte del meji llon az u l , Mytilus edu li s , y del ca n grejo Ovalipes
Ocellatus, aunque no se ha es ta blecido una asociac ion directa entre ambos suces os . La progresi 6n de las es pecies no se considera
una amenaza impor ta n te en US A a unque han f1 orecido a l men os cinco veces en la reg ion Nord est e entre 1982 y 1988. En Europ a,
sin emba rgo , han florecido en aguas de estuari os , nerit icas y ocea n ica s, desde 1966 y han causad o numerosas morta lida des mas ivas
de la faun a ma ri na . La excepciona l versa t ilid ad biologica ofrece un a posible ex plic acion de su exito en di stin tos a mbie ntes. EI
Girodynium aureolum es eur iha lino, eu r ite rma l y puede ut ili za r eficie nte men te tan to regimenes lumi nosos a lt os como baj os. Apa r ­
entemente es fototacico, es decir, ti en e la ca pac idad de poder s itua rse en los nivel es de lu z fa vorables . Las princip al es pr egunt as ,
como con e l c6mo G. aureo lum ha cambiado a part ir de especies recientemente identi ficadas para convcrtir se a la faun a marina,
est an todav ia sin res ponder.-Depa rtm ent of Water S ciences, Un iversi ty of Can tabria , San tander , Sp ain.

o ZUSAMMENFASSUNG 0
Ein e dinoflag ell at e, di e wir a ls Gyrod in ium cf. aureolum (Hulbur t ) ident ifizie rten , bre itet e such in den Kii st engew iissern des

siidliche n New J er sey we it fliich ig u nd dau erhaft in den Sommern von 1984 und 1985 a us . Dieser Ar t ik el dokumen t iert das Ereigni s
in New J er sey und gibt ei n en Uberblick uber das Auft ret en und die Au sw ir ku ngen der Bl iiten di eser Aigen art in a nde ren Teil en
der Welt. Die Bliiten in New J ersey wa ren di e ersten der gennanten Dinofl agella te, iiber die a us den neri t isch en Gewiis sern de r
USA ber ich tet wurde . Ein e dir ekte Konsequ en z dieser Ereign isse wa s die deu tli ch ve rmin de r te iiesthet ische Qu alitiit der Ku s­
teng ewiisser . Lei ch ter e Kr ankheiten bei Men schen und das Abt oten von Miesmusch eln (Myt ilus edu lis i und Kr abb en iOva lipes
ocel la tuss ere igneten sic h glei chze iti g mi t den beiden Algenbliit en , aber ein dir ekter Zusamm en ha ng kon nte ni cht bew ei sen wer ­
den. In den USA wir d gegenwiir ti g diese Art nicht a ls eine wesentliche Bed rohung a ngesehe n , obwoh l sie zwische n 1982 und 1986
mind es tens fiinfal in der nord ost lich en Region blii hte. Aller di ng s br eitet e sie s ich in Eu ropa se it 1966 in iist ua r in en , n er iti schen
und ozeani schen Gewiisse rn sta rk a us und fuh rte dart zu m Massenter ben za hlr eiche r marin e r Faunen . Die a u pe rgewoh nliche
physiologische Viel seitigk eit bietet e ine Erkliiru ng fur ihre erfolgre iche Vermeh rung in u nt er sch ied lichen Lebensriium en . Gyr o­
din ium aureolum ist eu ryh a li n , euryt he rma l und ka nn s ich gut sowoh l a n hole a ls a uch a n ni edr ige Lichtverh iiltn isse a n passen ,
Offenb ar ist di ese Art sta rk ph otot akisch , so da ~ sie di e Fahi gkle it bes it zt , sich se lbs t in vorte ilha fte n Lichtniveau s zu pl azieren .
Wicht ige Fr ag en , et wa wieso G. au reolu m in 30 J ahren von ei ner neu ide nt ifizier te n S pez ies zu gro~er Bedeu tung komm en konn te
und wie sie nachteilig di e ma ri ne Fauna beeinflupt , s ind noch u nbean twortet. - H elmut B ruckner , Geograp hisches lnstitut , Univ ­
ersitat Dusseld orf , F.R .G.

o RES UME 0
Un dinofl agell e qu e nou s av ons identi fie comm e Gym nod ini um cf. au reolum Hulburt a present e des efflorescences impor tantes

et per sist en tes dan s les ea ux cot ieres du sud du New J ersey du rant les etes 1984 et 1985. Ce pa pier rapporte ces evene ments et
recen se l' app arit ion et les effets des e fflorescences de cet te es pece da ns Ie mond e . Les efflorescences du New J ersey son t les pr e­
mieres de cette es peces concernant les ea ux neriti qu es des Etat s-Un is . Une consequence certa inc de ces evene rnents fut de dim­
inuer de bea ucou p la qu al ite es thet ique des ea ux . Des in toxi ca tions moderees des person nes, des mor ta l ites de la moul e bl eu e
Myt ilu s edulis et du cra be Ovali pes ocella tu s, ont coincide a vec la pr esen ce des deux efflorescences mai s a ucune assoc ia t ion direct e
n'a et e eta blie. L'esp ece n'est pas h a bituell em ent consideree comme un e gra nde me nace au x Eta ts -Unis , bien qu e a u mains cinq
effloresc ences ai ent ete observees dans la region nord -est en t re 1982 et 1988. En Eu rope, a u cont rai re, elle est a ppa ru e dan s les
eaux estua rie nne s , cot ieres et oceaniques depu is 1966 et a cause de nombreuses mortalites massiv es de la faun e marin e . Une
souplesse physiologique exceptionelle offre un e explica t ion poss ible de son succes dan s des environments va r ies . Gyrodi nium
aureolum est eu ryh a line, eurytherme et peu t ut ili ser efficacem ent tant les forts reg im es lum ineux qu e les fa ibl es . Ell e sem ble
et re fort ement phot otactique , ce qui lu i permet de se situe r a ux n iveaux lumineu x favora ble s . Des qu est ion s import a ntes restent
posees, et en pa rti culi er la facon dont Gyrod in iu m aureolum es t pa ssee en trent ans du statut d'esp ece no uve llem en t iden t.ifie Ii
celu i d'especede gra nde imp ortan ce , et comment e lle nuit Ii la faune m arin e.-Brun o Delesal e, Ecole Practi que des Hautes Et udes,
Lab. Biologie Mar ine et Mala colog ie, Cen tr e Biologie Ecologi e Trop . et Med .. Uni oersite de Perpignan , A venu e de V illeneuve, 66025
Perpignan , Fran ce.
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