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ECOLOGICAL OBSERVATIONS
ON THE JELLYFISH Aurelia aurita (L. ) POPULATIONS
FROM THE BLACK SEA
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ABSTRACTt

.
th

On -the 'basis of the data oti-tained during the 64"" expe-
dition_of the^/7_"Vi-tjaa" in the Black Sea, the au-tbor
presents the structure of jellyfish Aurelia, aurita po-
pulations per size-classeB and the importance of these
populations in the energetics of the pelagial ecoeystem.

The jellyfish Aurelia aurita in the Black Sea» althoagh
one of the most otifiLracteristeic aacroaooplanlctoxiic forns, has been
less studied and known from the ecological point of view, parti-
cularly because of some difficulties concerning its quantitative

sailing.

Kumeroua observations made ly BOROBA. on the Bomanian

lititoral dating even from 1924-1928 (!,§), pointed. out .bhat A^raH^
aurJLta appeared in the seashore zones in spring aiid summer, under
the coDjilitions in which warn water masses (20-25°0) were suddenly
replaced, by cold water masses (16-17°0) Ssom. the deeper zones, as
a ooasequence of the action of winds blowing from landt in the

cold waters the jellyfish usually accompanied two species of fish,
Mullua barbatus Donticas ESSIPOV (red mullet) and Scomber ecoa-

'bru8 L. (mackerel). Prom BOROBA'a notes we can quote, in order to
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exe^lify. the conditions in which oold water species appear close

^t^sbore in sunmer, real oonditions of upwelliag:""Lorsq^ua
veat violent soufflant en tempSte vieut de terre. l'eau r^hauffee
de^la aarfaoe est enportee vers Ie large et eat ren(plao6eTla

par de 1'eau froide qui vient des plus grands fonds et, dans
!!! ̂ !.a!a?tB d!ea.u frpide <lui 'Boat POU8S8S ve^s I® rivase, il y a
dea aoagets qai, Ie plus aouvent, sonfe aocoiapaeQes -de"la m6daae
d'eau troide: Aurelia aaritn" (^, p. 711).

AMffA^ft tfty^ffl popalationa in the Black Sea have long
be^ooastdewd as being quite scarce and coaseaaeafcly as tevine
liL!tlo. iBTOrtanc8 in tba stswtwe and Functioning of~the~pela8^
ecosysfcen. In a valuable woA conoeraing eoiae aspects of the fee-
din^of_aedufla A!ualjA-aaEUa, aiHoaoy (j) ghow that'the ̂ ewd;
!!??^6__ao. oplaakton d9P da oa the'Aeasity of the jellyfiah
populations, bat in eonseqaenoe of the low average denBity~ia~tto
hole basin of the Black Sea (0. 000055 iadivldu&la/n2-^<'^ ~^_

afaore water zones and 0. 000013 iadividuala/m2 in the off-shore
water aoo, s) the global valufl of .jeUyfisfa for th, ecoaoay'of'the
ater basin is generally not too gmt. Besides that. about "10

years ago, a very inportaat work, th&t taas becoiu ia tin® a r»f<-
renoe »oA to the BtructBre of ti-ophic web, utilization and
flu! at_/arious te°Ph^ rv»ls ia planktonic co-aaitles, 'shoS;
!ha! wioua^8peoiea. of 3enyfiah» espectaUy oarnivorou. 'tWB^ '
?;ve. ;arely beea rottad_ia t;he BlacIE sea and cons.q.rnteiy'^hey^
of little JLnportance (^g).

In th* last few yaaa the .jbllyfiali Aarella aiu. ifc. iiaa
be» obsernd to torn oxtreaely abaadant'popalatioas in ths wbol^
baaia of th. Black Sea during al»o.t all tbe B^soast'  at"»ast
be considered a wry great ecological evwt auoag-~efehMa tUt
have ared in the Black Sea In tbe last decad*.

BIBON07 (g), in an early tuantitatlve sbaOy far the.
Blaete, seat Bfao'ed tha1; tn 1949 - 1962-tto* bio«aa8M"c7.niyflA
ASBSUa. aaEiSft. that were . valaated for .the .hole sea in the'wtw
l*7er of^°~80_ » o'o^llated fw 95 to 1.605 *ttoMand~ton» (Plg^
1I A f  e .altiaanaal average being 672 thousand tonat the curve
of ̂tfae monthly average variations for the period 1949-19te~polnti
o^that^tto (^.atest bio.awM.e mre regiateered during'th. 'cold
nonth. of the year (Fig. l^). Th* aeafleBal aw Talae--of~th<»
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jellyCish biomass, calculated oa the 1»aai8 af the data obtained
duriag fchoae 14 years of reaeartfh were as follows* 764 thoaaaxid
tons in winter, ?01 tliousand tons In spring, 449 thousand tons in
summer and 589 thousand tons in autanai.
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Pj.g. 1 - Annually (A) and nonthly (B) fluc1»ua.tion» of ths
jellyfish Aarelia_aur^abi. onasse8 in the Blaok
Sea reoord33~~by~iH50B07^(3)

BEBEIEBIM (^) shofts that at the Orineaa axid Cauoasiaa
coast of the Black Sea In winter (January, February and March of
1955) jellyfish agglonerattoas oocar in the torn o£ huge sfaoala
about 1, 000 n long and. 18 a thiokt the aathor preBUiee that these
winter agglomerations of. Aarella populations in the Black Sea
precede their reproduction. It is worth aeationiixg that the places
where the winter agglomeratioiaa of Aurelia populationB occiu? in
the Black 8ea, approxtnately ooiacide wi.th the wintering plaoee of
the ABOV anchovy (Enea?attlia encrasicholua masa£LSBa POSANOV) and
of other fish too (Bneraulia enorasicholus contioas ALBXANDROV,
Trachiu'ua mediterraneus TOoatieBfi ALiBEV)*

Among the latest quantitative valuafcions of the ,}elly-
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!^:A!!!u?_flMrl^. 'e Bention toe one ffl^e by ZAITBV (15) ̂ ch
^. !^?w8-the'-9.~"""47'=I:~;»^I'7^"o^^
sarface water layer of the sea, 10 m thick.

October le^r^^^^^6^17 da^<Septe^r 27-
^^^^. ^L6!r.,e^TioQaf the farao^~s°^u^e^
^^^I!AZ":;h!a-'lu8ed th9. UBd-^- ̂  ca.ora'to^:^';:
^sl^l^ tfle?;a!i:aB .on^_'^^^m^^^
^^era..Black se& (Fi6:2)* d^"mining their quaa^a^^yc^
lT.ibutLoa: Ihe^reli»^^ "s.lts-of the research (^ ̂ ^
sh;d»toeettr with the. ene^er S.KUPRIAITOV^^e"desi^e< ^Z
.ttBle :wa!!r^Lca'neJa. ^7ahows t^^'toi^2Te rp^e
^LTO^t^ta i^:°^?nr%1^rtl^a
iT8Llv^:l!heJat!r-co.lumof0-5! n)^at^^ '<ii^^
^«u3vea:-Ih!. _ffliainuffl d9Qflit:ie" ̂  ^'Jell'yeish ̂ "oF^^;
^Blw ^"BLTel. 3Twta;'e;:lt::. ;:::^.^w*^:
XLaan..one8. cl2_sp!cin9as/Ia2) Aove ^^°°lineT UBa^^a7^ T;
^^^^. ^ww^wlw-^^^

^ ^
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a large-aized planktoaio net (ths nefc BS - BOGOROV-SASS, opening -
1 m'*)} the jellyCish collected wifch the net ate St. 7900 were used
to establish an average dimension osf nsduea, as tlie basi. s for

evaluating the biomaas in stations where only densities tiad been
determined by using the underwater TV camera. As, in the second

part of the expedJLfcion we could not make use of fche TV camera any

longer, only the B3 planktonic net was ased for estimating tba

quantities of jellyfish at St. 790? and St. 7905 (Fig. Z). We neation
that at St. 7900 eye concluded that the value of the density of
jellyfish obtained on the basis of the net sampling is usually
half the density determined on the basis of TV observa'tions.

In order to Iiave a global view of the quantities of
jellyfish registered, in the Black Sea during the aatuma of 1978,

we dram a parallel between the results obtained with TV camera

(only values of numerical densities - maxima, minima and media per
sfcations) and the ones obtatned with the Bfi net (Table 1). Like-
wise, in the following lines we will make reference to the strac-

tare of Aurelia uri-b populations per size classes and to the

importance of these populations for the wliole pelagisil eooeystea.
Table 1

Deasitiea (individuals/m } and bionasses (g/n )
of the . jellyfish Aurel euri^g populations from the Blaok Sea

in ttae aufeamn of 1978
ssaEas3acassa;ns==s====3sascs3=a;!sas==s=;s;c=scss;s;;acs=ssaaaa;ssc=;=sSt;ssss

Stat-loa Dp.te Method i,»^indlvindiv au
Max man iaimum e usa

.

S/n"
Median

7b95
7897 o4

7893 o6
7899 11

7900 I?
79DO

7900

7905
79D?
7905
7905

27. 09. 78

o6. io. 78

o9*lo.?S

12. 10. 78

16. 1a. 73
16. 10. 78

16. 10. 78
25. 10. 78
25. 10. 78

29. 10. 78
29*10. 78

TV

TV

TV

TV

T7

BB aat

BB net

BB net
BH net

BS net

BH net

119.1
154.. 4.
87.1

114-.2

78.4

9.0
57.6
54.5

42.4

95.5
56.7
68.0
77*1
24.5
27.0
15.7
16.7

42.0

52.0

251. 65
425. 50
179. 50
209. 55

1448. 67
882.00
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1. THB SIHUCTUHB GP TES Aurelia POPDLAIIONS PER SIZE GLASSES
m.the-^117fish beloaeln8 to ̂  q"anti1;ative sanples

^^^!:d with. tto BR ae1; were tu^^ed, on't^asiTof^r^:
l^?l. ^f°Ln;d, u!!; w'Jelw3h frola st-7900'' ^. 7905"'a;d
^Lm^<;o^udelt ha: in to8 autu-,°^"1978 ^e/^di^
^<T!el!f, theirJisc . was of 61'18 am and-their~/medi^ 7e^
SsLĉ )ciIaen cths 'eisfat was a6£9ed'° be the -^^"^

,

/Lsfc;7900. th9. f9atnat Iori1;3r of S-W^ were saiall-

Sed, oaes'th8-diamefcer-of-tehe di8c beinS less~than''50mm^P^^
S: ̂ ^ m!""sj2:8^. tlle po^««»^ »^ «';8T;f
!h!. ?!113Ffish .. have-a. dianleter biSSer-than 100-mm, '~so~that'Ia/°a^
cordance -i^MIHON07. s data'(g)":^ ̂ ^.T^l^in ac~

A^st'7903. aoBt Sel^i^ belong to'class +50~nm dia-
n9ter-(16:5. ?( in ^C^SV. ~^ or^an^ea8B^en^
?^w, ^ ", :J5:5-*7;'10 mTl;::4 ^""^^ -^ ^
lie:J^ lh9Jeiw±^ who8e dl8c dianeter'is'bigger ^ ̂ a0a^
represent here 7. 5 36 of tha population.

^5t'?905tvb±ch ia was9Bb to tba weste» ooaet of the
!llc !.s!a-(?ie'. 2) aad 'hera' by Beans °f'^e"BR"aet";J^
^^t^lt^^^a'^'l. :u^'h°""^ ^
8ia!d. oae< The. MBt^^^* class .. aa ttot'af^^^Sa^t^ -
^:^^^', '^!^o'M'75 °"">^"I^°"t^
S^ !te^eeiaena. belon8ia6!°ola88e8 +6° --100~»» -e;r, s;n^
f:l^! ̂  p^ulatien'J?. 2^ of tbe indi^^ ̂ e^r^
?piT^. old'toe dian8ter of tlleir diso -1r"'^^^l°OOU^

^^£S^ "l-Tl-?t=.'u^ ^^::"o:f^^ ?£^?^ !I"-Jt: ̂ tt^
8. 744
ights

10-^ D2. 5646816 (^. ^^.
9 regi.etaped are quite near to

The valaas of the
MIBCTTOV'a ones (8).
2. THE BOMOPAurel^fla^, ^ POPOIATIOSS .IH .PHB PELA&IAL ECOSiaPBB

-on. the baats of the data- obtained fron^the'TV'o^err
rations particalarly. ^ ooald eeti.af roaghly that th7totalu^t~
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Monass of the jellyfish Aurelta a^l^ rises to 500-450 mil. tons
in^the pelagial of the Black Sea. Certainly, tMs high "blonaaJ
;anao!2!.Deslec!ed when discassiaS the structare and fimctJLo^Qg,

energetics of the planktoaio community.
The ladies conceming the feeding of Scyphomedusa in

g!neral. and of , At<r^^ ^r^fl species especially (^. 'z. U)-ba7e
shown that the food of these organisms consists' o?' ^e^es~of
micropDytes. particalate organic matter - detritus. of saall-sized
plaaktonic animals - fciny crustaceans. larvae of mollusc8"~aad
polychaets, 8mall jellyfish a. s. o., th<» <aain food of ̂ JZaS^

the Blaok Sea can be considered to include all the small-slSd
zooplankto^ie organisms living at different trophic level~(2, "8)w'

_'Phe great quantity of .jellyfish could not exist'Sn;'be
m&ln!&?x9d_inthepela6ic-eco8ystelnbu1;f02' hiSh energy conins
ttooagfa several channela. Ihe aeeessary food for one individuaTtf
Att?!1^ "?t'?tp. in i1;a 1Aole life' at a ^aperature of-8°^'is of
17:88.Ecal» out of vblch 14'41 Kcal for- ^Ight growing^and
^^, &!^. for . eaer6etic losee" (§)< ^at corresponds to 88. 5]Tg
zooplankton .Ucli is assimilated in proportion of pO ^. 'Ihe'tea^
perature^ being raised froa, 800 to 20°C, toe necessaiT food for "th,
jej. iyriali oan be twice as mach.

&^lf.9, nur^n. a speeiee ttoat does not select animal
and^ vegetal food, represeats the terminal liak of sone trophic '
chains of^varied length (Fig. 4). The short trophic chain defined
bLthe/elation ttPh7t°P1^^^ - teslla" is of'sBall accoun^he
vegetal organisms, as MIBONOV (i)-8how8TrepreseQt~le88''than"yr^
food^weight. The longer trophic" chains, those includiag'^e°2ool
planktoaio^herbivores or camivorea, or those rtth-mixed-food
;on8(uners <pi6'4) are much nore i°P"taat in fehe energetics'af
tto pelagial communitiea. The crustaceans are of the~Jirst~i^
Sor!aar^50'?t-t?he 'aeiQ^OUP8 of organlsas fo^m the necessary
foodft lie. jell3tfiah. as follows Gopepoda - 32. 9-?6. -Cl^ocern
l!;7-!:. ?s3iilaaa-~^1*7 %v TOliser larvae of'MoU'aaca~-~1^9*?S^
Appendicularia - 2. 9%, Chaetogaat;a - l. ©6,'Pintiaaoidea^ 0. $'(8').'

Oai data oonceraiag tte diuadance of tha inedasae lurelia
'&a£?a. iQ ?e off-sfaore waters of the Black Sea (§) have'ooatrib^
to^est^atiiig^he role of this species ta the pl^ktonic'communit

>. the following elenseats have 1»en oonsidered:
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ths populations of fche jellyfish Aurelia aurita hold an extremely
important role in the pelagial ecosystem of the Black Sea. In
order to completely know tlie actaal energetics of tha pelaglal
system, other elements defiaing plankfeonic communities sliould be

quantified, and. analysed, and first of all 'bacteria, protozoa
(zooflagellates and ciliates) and naturally fishes.

Taking into consideration the role of the jellyfish in
the structtire and functloaing of the actual pelagtal system in
the Black Sea, we suggest that the quantitative evaluation of
thsse organisms should be permeuaenfely made wifch a large-sized net
in all the stations where the study of the zooplankton is per-
formed by means of usual matoods. When ttoe net is used, the quan-
tity of jellyfish is usually underestimafced (coutrsLry to the
results obtained with the TV cata3ra}{ however, these orientattve
data will draw us nearer to reality than the absence of any data.
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