
_________________________________________ O_C_E_A_N_O_L_O_G_'C_A __ A_C_TA_,_'_9_8_3_, _N_._S_P __ ~~-----

Fluctuation in the distribution 
of the scyphomedusa 

Zooplanklon 
Medu5ac- Pelagia 

Unusual occurrence 
Intcrm«lia lc Levant ine watcr 

Fluctuat ion 

Pelagia noctiluca (Forskâl) Zooplancton 
Meduse Pl'luKia 

Appari tion ex~'t'pt ionnc1!e 
r 'cau imcrmMiaire levantine 

Flucluul ions the Adriatic • 
III 

A BSTRACf 

RÉSU MÉ 

INTRODuc nON 

Tamaïd Vutetié 
InstÎtute for O cca nography and Fisheries, Split. Yugoslavia 

An unusual distribution and high population density of Pelagia nocliluca medusae have 
becn noted in the Adriatic (ro m 1977-1981 and sorne potent ia l cxplanations of Ihis 
phenomenon are discussed This phenomenon has been linked to cyclic nuctuation in 
Inlcrmediale Levan tine wa ler ci rculat ion in the Adriatic. Sorne parallel s have been 
round in the fluctuations in the Medi terranea n and North-East Atlantic. 

OCI'QIIOI. Ac/a, 1983. Proceedings 17th European Marine Biology Symposi um. Brest. 
France, 27 September-l O ctobcr, 1982, 207-2 11 . 

Les fluctuations dans la propaga tion de la scyphornéduse 
Pelagia noctiluca (Forskâl) dans J'Adriatique 

Il a été constaté une inhabi tuelle propagation - avec une densité de population très 
élevée - de la méduse Pe/('gia nQcliluca dans J'Adriatique entre 1977 et 198 1. Les résul
tats des études fourni ssent les ex plications probables à ce phénomène, qui peut être 
ra ltaché aux fluctuations dans la circulat ion de l'eau intermédiaire leva ntine en Adria
tique. Des points commun s ont é té relevés dans les fluctuatÎons en Médi terranée ct dans 
l'Atlantique du Nord-Est. 

Du al/QI. ACla, 1983. Actes 17e Symposi um Européen de Biologie Marine, Brest, 27 sep
tem bre_1 er octobre 1982. 207-21 J. 

The increased abundance of the scyphomedusa Pelagia 
IIQcliluca along the Adriatic coast during the 1977- 1980 
period. especiall y in the North Adrintic, has elicited 
interest not ont y among marine biologists, but a lso 
among tourist organiS<lIions and fi shcrmcn (Malej. 
1981: ROllinÎ-Sandrini, Stravis!. 198 1 ; Vuèetiè, 1 982~ 

Thousands o f ba thers have required med ica l help after 
heing injured by stinging med usae, as have been fi sher
men during trawling opera tions (Maretié el al .. 1980). 
The size of any popu lation depends on environmental 
circumstanccs and the physiol ogy of the organisms 
concerned togetherwith the populations history. Regu lar 
osci lla tions in popula tions can he induced by predation 
as weil as by physiological inte ractions within the 

popula tion. Il is quite appa rent thal fluctuations in 
numbers of Pelagia "ocli/llca occur. but it is not ea sy 
to determine whether lhey are due to the environment 
o r a re in sorne degree under int rinsic physiological 
control. The nature of sorne potent inl ex planntions. 
espccially for the Adriatic. will be discusscd here. 

OCCURRENCE OF THE PELAGIA IN THE 
ATLANT IC 

The distribution of Pelagia nocl iluca as a subtropica l 
species in the Atlant ic is no t constanL Swarms of 
Pelagia may often he seen În the open sca. whcre they 
appea r to he most abunda nt and form wind-rows. 
Swarms a lso accur in shallow water and in est ua ries 
(Cole. 1952 : Kramp. 1924 ; 1961 : Russell. 1970). 
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lt is very abundant in the Bay of Biscay. where il is 
frequently carricd into the mout h orthe Englich Channel 
and northwards along the western coasts of Ireland and 
Scotland (Kramp, 1961). ft is an important element 
of the .. Lusitanian ,. plankton C""drried to Nonhem 
Sc011and where numbers increased in June 1953. and 
fishing opera tions west of Shetland were hindered by 
early Novembcr (Fraser, 1955). In late August 1952 the 
R. V. Discovery Il observed great numbers northeast 
of the Azores (Hardy, 1958). By the 1966 season, few or 
no Pelagia noctifuca were observed in the northern 
North Sea. but the largest populations on record were 
reponed from the Western pan of the English Channel 
where they reproduced (Russell, 1967). From there 
Pelagia may have extended to the Texel lightship where 
they were notcd (Baan, 1966). 

Cushing and Dickson (1976) fcll thatthe appearcnce of 
Pelagia in lhe English Channel occurrcd when the 
.. Russell cycle" bcgan its reversai. This cycle Îs connec
ted with profound changes in the ecosystem that occur
red bctwecn 1925-35 and reversed between 1965-1979 
(Cushing, Diekson. 1976 ; Southward et al., 1975; 
Southward, 1980). 

OCCURRENCE Of PELAGI A NOCTILUCA IN 
THE MEDITERRANEAN 

Lo Bianco (1888. in Kramp, 1924) reponed mature 
specimens in the Bay of Naples throughout the year. 
where they were particularly numerous in win ter. 
Ephyrae were in greatest abudance from November 
10 March. 

ln 1889 (p. 464) he notcd that the mcdu:ia has become 
very scarce in the bay in later years .. for no obvious 
reason ". Mayer (1910) wrote that this medusa was 
somelimes abundant during summer in the Mcditerra
nean. although rare large specimens could also bc seen 
in winter. A patlem of local abundance for severa! 
successive scasons and then an absence for years has 
been established ... For many years it was ail but 
unknown in the Bay of Naples but since 1900 it has becn 
one of the commonest Scyphomedusans in the region ". 
Kramp (1924) mentioned its appearance along the 
Mediterrancan coast especially during the win ter and 
spring. 

During zooplankton research from February 1968-to 
Septembcr 1969 in the North-western Mediterrancan 
Sea, Franqueville (1971) noted the presence of Pelagia 
IIoclilllnl in spring 1969 (April-May) in a layer from 
280-350 m (station 45, collected wilh an open nel). 

PELAGIA DISTRIBUTIDN IN THE ADRIATIC 

Fo r the last50 years thcscjellyfish apparently havc been 
relatively uncommon along the northern and Central 
Adriatic coast. Ronini-Sandrini and Stravisi (1981) 
wrote that « fo r the firsl time in 1977-1980 many swamlS 
of Pelagia noctiluca have bcen noticed in the northem 
Adrialic with maxim um intensi ty along thc coast of 
Istria and in the Gulf of Trieste from April-May to 
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Octobcr-November ". During this 1977-1981 pcriod, 
thc appcamnce ofthis jcllyfish on shores with thousands 
of bathcrs resulted in cxtensive pub!icity. ",hell these 
summer tourisls asked for medica l he!p aner being 
stung by this scyphomcdusan (Maretic el al., 1980). 
Previous records in the North Adriatic are scaucred 
but inc1ude findings near Trieste (Nepp~ 1922), along 
the Istrian coast near Brioni Island in summer 1913 
(Stiasny, 1921). and south near Senj in J uly 1895 (Babié, 
19\3). Thc most numerous information for the whole 
Adriatic and especially for the Cemral part or south 
Dalmada was from Babil,tI9 13). He notOO that Pe/(lgia 
lIoctifuca was a spccies of the deep sea. found onen o nly 
in deep Adriatic pit s. He observcd many in June 1910 
and May 1911 after periods of southerly winds in the 
waters surrounding the Island of Vis. 

Aner th e abave findings in the pcriod from 1895-1914, 
Pelagia was not mentioned in any plankton paper until 
1977. After 1977 an enormous quan tity of aduhs has 
been secn from Otranto to Trieste bay, as weil as young 
stages-espccially from May to September (Malej, 1981 ; 
Ronini-$a ndrin i. Stravisi. 1981: Rottini·Sandri ni. 
1982; Vu~eliê, 1982; Rou ini-Sandrini, Vu~ctié. in press). 

The appearance of Pelagia 1I0c/illica in the Adria tic in 
earlier years (before 1971) never presented a problem 
to the human population. During the 1900-1920 period, 
bathing in the sea was probabJy Jess popular and batheTS 
were more protcctcd by c1othing. However the absence 
of any earlicr mention of sti nging may indicate that : 
a) the medusae did not appear in such dense swarms; 
h) the medusae sting more ; or c) humans have bccome 
more sensitive. Answers to questions regarding the 
irregular appearance of Pelagia in the Adriatic arca a re 
perhaps the key to understanding this phenomena 
Are we seeing : a) fluctuations in the distribution; 
or h) fluctuations in the population density ? 

DISCUSS ION 

The irregular appearance of Pelagia nocriluca secn in the 
coastal areas of the Eastern Atlantic and Mediterranean 
has now becn established in the Nonh Adriatic. In 
connection with Ihis we have tried to answer some 
questions : 

Where is this species pcrmanently present ? Does it 
show strong periodic fluctuations in ils autochthonous 
region ? Dacs it regularly respond to sorne cyclical 
nuctuations in the environmcnt (hydrographie or biolo
gica\) or to some imri nsic (physiological) factor ? 

A com parison of ail density data for Pelagia shows lhat 
the autochthonous region of Ihis spccics is around the 
Azores (Broch. 1933: Hardy. 1958: Fig. 1). This region 
appears to bc an area of Mcdilerranean watcr with 
higher salinity and tempcralure then in other parts of the 
Atlantic (WÜSI.. 1978). From this zone Pelagia may 
spread to the north (and south) and the fluctuations in 
tbe dynamics of these water masscs are reflected in bath 
the species distribution and its population densily. 

High population dcnsities may result from enhanced 
reproduction in the autochthonous region before trans-



(a) Medit . W. Y. 0 D r:zJ ~ Œl1 
(Wust.J961J </5 /5-10 10 -50 50-70 >70 

l b) . Pelagia finds (Broch.1911) 

Figure t 

Sprl'(Jding of /lrl' uppt'r Nor/h Allamie- dt'I'p ... ·Ul,., in Ihl' cort' W)"tr 
(inltrrnwUJlt sulini/)' nwximurn ). uprt'wnud hl' /M perunlugt of/hl' 
Mwilf'rruru>un romfJO'Wnf ( lVus' . 1978). Ouurrtnrt of Pda,Îa 
perla durÎng ,hl' ("roist oflht .. Midwtl Su" JO (l,om Broch. /933 ). 

port to the North. or from incrcases in popula tion 
density after transport to these northern areas. The 
S(..'Cond hypothesis is Ihal after arriving in Ihe Nort h. 
at an interface area, between unfavorable nort hern 
water conditions and the favorable southcrn waters. 
Pelagia invests much energy in reproductive cells in 
rcsponse to reduced sa linity und o ther conditions 
linkcd with polluted coastal waters. 

l n the Mediterranean Sea, Pelagia is probably autoch· 
thonous in dccp water (Fig. 2) to the cast and south of 
Sici ly. Resident populations mOly a lso ex ist in the 
T yrrhcnian and lonian seas. Sinee therc have been no 
syslemlll Îc surveys of zooplank ton in Ihis area. il is 
nOI possible to spcak about fluctualions in population 
dcnsi ty fo r Ihis arca. 

The'· Intenncdiate Levanl ine water" ci rculation must 
play a very important role in the d istribution of this 
species (Nielsen. 19 12: Wüst 1961} ls it possible Ihat 
the deep o r intermediate Mediterranean waters carry 
adult medusae to the Atla ntic (through Gibraltar). 
and Ihat wi th surface inflow of Atlantic wa lers the 
eph yra stages return to the Medi lerranean. as Pe/(I/?ia 
was often registered around Ihe O .. lc"res "! After Goy·s 
opinion, Ihis cannot bc possible since neither young nor 

'. 

Figurc 2 

I-ïnds of Pclagia noctiluca ( f ram Krurnp . 1914 ) und IJ't'Unlint imf'f"· 
rnediult ",Ultr (l"rcuwlÎOIt (from Wilsl . 196 f). 
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adult Pelagia have bcen found in the slrait of Gibraltar 
during the cruise o f October and Novembcr 1981 
(MEDIPROD) and these are the only observations 
in the strait (Goy, 1 982~ 

The strongest fluctuation in nurnbers have been regis· 
tcred in the North Atlant ic, Nort h Sea, Gulf of Lyon. 
Bay of Naples and the Adriatic, wherc they are not 
perrnancntly presenl These fluctua tions rnay bc con· 
neclcd with wnler rnass movements (Le Danois. 1934: 
Taylor·Stephens. 1980). SST changes (Fieux el al .. 
1979: Fig. 8. 10). water qua li ty changes (Cushi ng .md 
Dickson, 1976) or sorne cyclical phenomenon (le 
Danois, 1934; Southward el al. , 1 975~ 

A review or the Mcditerranea n hydrographic data 
(Sankey, 1973) for the period o f Franquevillé (1971 ) 
findings of Pelagia near Ma rsei lle ind ica tes that it 
arrived during an upwelling o f the l evantine Inlerrne· 
diate Water. which was especially visible from spring 
to la te auturn n in 1%9( F ig. 5. ill S.mkey. 1 973}. A simila r 
phenomenon occurred during Ihe same period in the 
Adriatic in 1969. whcn there was a n advection of inter· 
mediate South Adriatic wa ter to the Norl h with a strong 
influx of Medi terranean water (Buljan, Zore-Annllnda, 
1976). 

As wc have many data on the biological response 10 

environrnenta l changes (cycles. period icity. etc.) fo r the 
Adriaticecosystem, especially in conncction with hyd ro-
graphic characterÎstics of Ihis land·Jockcd sea, we shaU 
try to ex plain the distribution of Pelagia in connection 
wi lh these fluc tuations in the dis tribution of water 
masses (Vu~etié. 1973~ 

ln adveçtion years wanner (14 °C_1 5 oC) and 5<'l llier 
(up to 38.8.9 0 1 ) wa ters spread to the North Adriatic. 

00 
This influx was espccially strong in 1876; 1910- 191 4 
pcriod 1930. 1939. 1948· 1949. 1957 and 1969 (Buljan, 
Zore.Annanda. 1976) and for Ihe laSI 4 ye .. rs (1977· 
198 1: Fig. 3). 

Thesc conditions may have a ll owed Pelagia 10 bc active. 
ra ther then si nk ing to the boltom as they do in yea rs 
without such influxes. or in the cool (10· 11 oC) watcr 
in the winter. In this wanner surface layer (14 "C) thcy 
ca n continue their bi ologiC'dl cycles as Rotli ni·Sandrini 
(1982) ha s shown cxpc rimentally. 

Defo re the recen t ingressio n of Pelagia (1977 onwa rds). 
it had becn generdlly absen t from the Adriatic since 
lhe pcriod 1895- 1914. Bcçause the rceenl invasion was 
associa ted wi th Ihe abnonnal presence of high s:tline 
wa ter in winter (1976). the presence of the animal mOly 
indicate dirrc rcncc of water transport at long interval s 
of time. Buljan ( 1953), Regner-Gaëié (1974) and .zupa
novié(1968) have referred to short and long term cycles 
in the Adriatic ecosystem. Il may weil bc Iha t the 
invasion o f the Adriatic by Pelagia renccts the long tenn 
pcriod icit ies which occu r in marine ecosyslCrns. Ottestad 
( 1942; 1960) has shown that the variations in cod catches 
a l l ofoten ma y Tefl CCI long term pcriod icit ies. If such 
pcriodicit ics in abundance of PeI(lgia are rcal. there 
would bc no nccd 10 a ttribUIC ilS appca rance in the 
Adriatic 10 local pollution. O ther evidence of lhe innu· 
cnce o f influxes in the Adrialic arc, the occurrence of 
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whalcs. sharks and rare cephalopods from the open 
Mediterranea n, and sorne movemcnt of o rganisms from 
the South to the No rth of Sl1 rdinclla, SI/gif/(/ deâpiens 
and sorne copepods (Vu~etié, 1970). This influx is also 
indiC'dted by a general increase in produclivity of the 
sca and " good .. lisheries years. 

!nflow of intennedia le and surface water in the deep 
south AdriatÎC in win ter is continuous bul lhcre are large 
differences from year to yea r in the intensity of Ihis 
advection : someti mcs soulhern wa lers of high salinity 
can be delccted in Ihe mOSI northern watcr of the 
Adriatic (Zore-Arma nda. 1968 ; 1974). Thcse findings 
in Ihe Adriatic are similar to thase in other coaslal 
Mediterranean areas (Majorca, Gulf of Lyon_ Naples, 
Messina} They probably depcnd on changes in water 
mass dynamics due 10 the distribution of dcep 100er
mediate Levantine waler (Fieux et al .. 1979; Lacombe 
el al., 1981; Garzalli, Maillard. 1977). One of the ycars 
wilh a slronger Mediterrancan influence in the Adriatic 
was 1969 (Buljan. Zo re-Annanda. 1976). The wanner 
and more saline Intennediate Levantine wa ler arrived in 
the North and al the surface in the Adriatic. Something 
of the same sorl al so 1969 appcared in the Gulf of Lyon 
(Sankey. 1973). 

After 1966 in the Atlantic. sorne climatic changes may 
have innuenccd water mass dynamics. especially shown 
by Ihe .. reversed Russell cycle" (Cushing. Dickson. 
1976 ; Southward el al .. 1975: Soulhward, 1980; Taylor, 
Stephens. 1980). The strong influence o f the ingression 
of southem waters from the Central to the North 
Atlantic brought Pelagia 10 the North Atlantic a nd 10 

the North Sea (from the North or Ihrough Ihe Channel). 
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Figure 3 

5.J/1 "·II"r IId'·UllOn ln Ihr NOflh AdriulÎt 
ln Ihr surfuu /uyu i" I~ JN"od /974· 
/980. 

High population dcnsities may bc produced by unsui
table hydrography in the place of arrÎval or by the 
influence of coasla l waters of reduccd su1înilY and 
incrcased quant ities oftoxicanls. Thc potential errccts of 
increased concentrations of pollutants have becn de
monstrated expcrimen tally (Stebbing. 1981 a. b). Steb
bing (1981 a) found in a hydroid that gonozooid fre
quency increascd as a responsc 10 reduced salin ily and 
o ther unfa vourable changes in the water chcmist ry and 
a hormesis·stÎm ulation of colony growth by copper. 
cadmÎum and other toxicants (198 1 b} ln the case of 
Pelagia differences in water mass qual ity may result in a 
greal population density of Pelagia at the boundary 
of two dilTerent water bodies. 

CONCLUSION 

Fluctuations in the distribution and the popu lation 
densitics of Pelagia have becn shown to appcar at the 
sa me ti me as the long lenn environmental changes in 
waler mass dynamics. especially of the Intennediate 
Leva ntine water in the Mediterranean and the Adriatic. 

Observations here show promise for the prediction of 
population fluctuations and suggest the releva ncc o f 
previo usly proposed pcriodicity in the ecosystem such 
as that pu t forward by Le Danois (1934) regarding 
Atlantic-water .. transgressions" and compared by 
Buljan (1953, Fig. 72) with the" ingression " or inn ux 
of Levantine Intermediatc water in the Adriatic. 
The Slronger appcarance of Pelagio seems 10 have 
begun in the Atlantic in 1966, in the Mediterranean in 
1969 and in the AdrialÎc in 1977. These dates arc signi-



fican t ln the reversaI of the Russell cycle (Southwa rd 
1980, 
From the da la reviewed above and o ther analyses 
availablc (:lupanovic. 1968: Fieux et aL 1979 : Lacombe 
el al., 1981; Sankey. 1973) in the last decade il is c1car 
that there has bcen a stronger cireulalion in the Medi· 
terranea n and in the Adriatie from the Somh. 
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Thcsc changes in population distribution and densilY 
may he .. natural " nuctuations produced by c1imalÎC 
changes, but the anl hropogenic in fl uence of pollution 
may also he a contributi ng facto r, if somewhat unli kely 
sincc the animais appca red early in the ccnlury. Pollu
tant·i nduced changes may only he observed in less 
sali ne and poll utcd wa ters under present-day condit ions. 
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