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ABSTRACT:

Some aspects conceming the 'benthio invertebra-
.tee of the Black Sea are presen-ted in -the pa-
per. The origins of -the fauna, than, the problem
of -the newcomers (RaDana .thomasiana, V s. arena-
rja and Shi-throoanpseus harribi -trident atus in
the Fontic basin, and the impor-tance of ihej3e-
ioben-thos are discussed.

Ihe fact is well knovm fchat the present Black Sea re-'
presents a sea unique In the world in ifcs bi.onomle condlUoiis and
In some particular hydroIogtcaL aspecfes.

Its tortuous geological past, during vAlch 11; radi-cally
changed its shape, dlmensS. ons, comi8CtjLoiis with other seas. physi. co-
chemtcal characteristics, and qualities as habitat for living or-
ganisms, ls one of the most agitated natural hls. torles (whose per-
manent chauges have brought about higli <3ynami. sm in the ecological
equilibrum).

/+ Lecture given In May 1974 at the Duke Universlty^Martoe
Laboratory, "Beaufor'b/N.C. and'at 1;lie_Wrl6^svllle Ma-
rlne LaTsoratory,. ?«'ll.mlristoii» N. C», U.S.A.
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An analysis of the Pontlc fauna shows very varied orl-

gins, heritages from varied ecological types of waters which fl.-
lied the depression of the Black Sea bas.ia In the course of geo-
logical t;lmea, At present we f Lad In fclxe B Lack Sea a veritable mo-

sale of forms, from those of the subarctic to those very similar
to Indian Ocean forins, derived from tlie old and extensive Tethys
Sea, to m.ore recently Invaded fresh and brackish raafcer species and
lied Iterraneaa forms. '1'here should ~be aentloned species which i.n-
vade<3 by teaporary cocamunlcatlons established between fc.h.e vari. ous

basins, amoiig which saust; be considered the Bosphorus sfcralts . vi&y,
closed and opened for variable periods, at least 4 times at the
end of the T.erttary aud open in our times. Through fche Bosphorus
migrated the . fcypS. caLly Mediterranean for cis and as these, coimec-

t; ions are the mosi; recent. orlgi.n, the doailnant cliaracber of the
B Lad; See fauna Is iJedlterranean and not Sarnatlc (from t.fae Late
Pliocene).

The laimlgrablon phenomenon has been a historic process

of long duration ana continues fco ttie present. Ihe ptiyslcal oon-
dltloas, however, produced a particular bloLoglcal medium 'which
permtbted only a very sciall number of restricted species, endowed
wlfch special yuallfiies aiid speclaL restste.ace (and accoiimiodati.oxi
raechanisins), to invade and live . in the waters of tile Black Sea.

As agslnsfe 6, 45o specl.es of benthlc invertebrates of

the i.;ed 1 berranean Sea (1; ^; 6; 2o), on.Ly t, 79o species vsere re-
corded in t;he Black Sea, that Is 5. 6 times fewer.

The l, 79o species known la the Black Sea benthos can be

Ivlded into three large categories; t. species of marine origin;
L, 5o9 - 84. 2 ^; 2. species autochthonous, relict species of'PoiTeb-
Caspian type: 98 - 5. 5 %, and 5, autochtihonous, brackish or fresh
wafeer euryhallne species; 185 - Lo. 5 %.

we shall refer briefly to bhese three cat egorS. es:

1. In fche cafcegory of species of marine or Igiii we con-
slder alt the Imnigrated fauna living even today In fche Medlttena-
nean Sea or In fche Atlantic, as well as the endeaiic ones of the

Black Sea, which evidently have descended from ciarin.e ancestors.
The differential immtgratIon of these species, however depended
on their osmotic plasticity, since enfclre series of organisms
could not even penetrate Into the Black Sea (PLaixulolda,fl'rlaxo-
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alda, Dendroceratlda, G.aath.ostom. ullda, Eclilurlda, Leptostraca,

Sfeomatopoda, Eupliauslacea, Cep.h.alopoda^Braclitopoda^EateropD. eusta,

OrtnoIdea).

The percentage of successfuL Immtgra&ts varies very

taucli;over 5o^ for iafcerstltlaL Clllates, Nemertliies, Gastrotrlcha,

Elaorliynclia, Eofca1;oria, Nematoda, Copepoda, 'I'ardlgrada, Halacarldae,

etc*; between 25 -, 5o % for Hydroldea, TurbeLLarla, Polych. aeta,

Oltgochaeta; between lo - 25 ^ for Foraminifera, Antliozoa. Hlrudi,-

nea, Osteacoda, Clrrlpedta, Dec^poda, Cumacea, :4ntsopoda, Isopoda,

Am.phlpoda, Pantopoda, Holothuroldea, Opliluroldea, etc.
The average Immigration index of Hedlterranean species

la felie Black Sea Is about 25 %.

I TOould like . bo meatlon here the fact that not all

groups of organisms Jiave been equally studied and not all marLae

sectors couLd be invest igated sln.ce about 1/5 of the lengt:h of
the Black Sea shore and. about half of the Eastern HedlfeerraneaiL

Sea are nearly uii]mown. Ariyliov?, macrofauaa Is somewliat befcter known

2*~ As""regards the relict; species, we must specify that

the general term "Ponto - Caspian type" lias been rather used con-

venfclonatty. Ilie species of feJals fauaistilc complex do not have a

comfflon. orlgis. La time, the Length of tlieir differentiation beliig

spread from the Tertiary'to the present day. 'She term "Sarma{;lc
species" is as well not enough comprelienslve. T.h.eir comGion. toalt

Is tlie localization In space of their genetic area, that is, the

aiaxlmum extension on limits of the differeiitievolutioiiary phases

of the present Ponto-Casplan basfca, from fehe PLlocene to the hls-
fcorlc times. Another common trait Is the preferrence of most; of

tliese species to tlxe bracklsli waters of low saILnll^y.

Out of the 529 autoch'choiious metazolc species (l/i6 crus-

taceous, 54 fishes, 59 turbeliar lans, 52 gastropodes, L9 bivalves,
etc. ), the tnver'tebrates met vtiih ta the Black Sea represent about

5o $6. But onty 6 ^ of them live In the open sea (wltli salinlfeies
above L7 - 3.8 %<^> The rest Inhabit; the fresh water reg ions at the
river mouth or In fihe llfcfroral coas't, -where they coatrlbute a
great deal -fee the productivity of feliese zones. Aaiong the Caspian

forms, only fishes are more abimdaat ia toe Black Sea, while tlie
Lavertebrafces are fovsd in small numbers and play a negligible

role in blocenoses. Beyorud the Ponto-Casplan basin, 21 species of
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the "Caspian type" are knoTOi. Amoxig toese 9 are In the Baltic ba-
sin, 4 in the Arctic seas smd 8 In the MecSlfeerraneaii* Wttliout any
doubt, these species have penefcrated from the Ponto-Gaspiaa basis}
many of theia recently, through the iiavtgatlona]. ahamieLs of river
systems, other eurylia Line species direcl: OB tlielr sea way (li*.l§i
y)-

It is probable tliat toe deveLopmen.t of coiamunlcatlQn
ways wtLl contribute to the spreading of many Gasptan species aad
it may even be expected that; In the £oLLowLiig decades, the s.um.ber
and spreading of these species beyond tlie Ponto-Casptan basin will
be increased. It is possible that In estuary zones the Caspian
species could eventually prove themselves as food for fishes a.£t;ec
acellmatizat; Ion*

5. Indigenous, brackish or fre&h. water-euryhsllne
soecles which live In ttie Black Sea, comprise llmntc elements of
Gontlnental origin, wlfeli aeclianism of osmotiic adaptation to o-
ll.gQ- and ciesohaline saltni'by concertferatlozts. Also, some brackish
water forms of fche northern or merldloiial origin. Immigrated

through the Mediterranean or by different feraascon. tlaeiital ways.
.liixcept for the spectes of Ponto-Gaspi. aa ortgfca aru3

Llan. ie coiitLienfcal origin, the tmml. gratlon. of species of marine
origiD. In the Font 1c basin, was an& is still Limited by. a whole
series of ecologLcal barriers: reduced salinity and different lo-
nic compostfei. on of the Black Sea waters, as well, as different
thermic cojodtfelons in fclils sea as compared with those, of the Me-

difcerranean. Another limlfeLag factor is the presence of bydrogen-
sulphide in the bathlaL region of the Black Sea, which excludes
the possibi. llfey of the ImiatgratiQn of some deep-sea animals. The
lack of tides La the BLaok Sea also operates as a barrier.

On the other hand, salinity variations In zones directLy
Influenced by fresh water Influx .(5?6 kDi^/year) of tributary rl-
vers of the Black Sea have led to s secondary selection of imml-

grated fauna, parfclcularly at the middle and tiifra littoral lielt
level, thus still more compLicating tlie fauiiistlc aspect of the
benthos. We give one sLagle example. Tlie shrine Patemon ele ans
BAIHEE, a MeB ifcerranean tmiaigran1;, has spread througliout tb.e n.orth.
western coast of the Black Sea, where the saLlnlty decreases con-
slderably from the Bosphorus to the Danube aoufehs* It lias develo-
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ped Into several physio logical races determined by the local sa-
linity variations. The example offered by Palemon ele ans Is par-
tlcularly suggestive and we suspect fchat most: inverfcebrate spe -
cles present In the hyposaline medium of the Danube and other rfc-
vers mouths form pJiyslologlcal races, each as a result of tMe se-
Is st ton exerted by the severity of the pliyslologtcaL medium of
the Black Sea (12; 1,6). Taking Into consideration the deflnifcl-on
of evolution, as the resultant of the relationship betv/een felie re-
comb tnafe ion am3 inufeation capacity of the genetic material and the
action of the selective factors o± the external medium It can be
explained the formation in toe Black Sea of some pJays to Logical
races, becomlBg subspecies or even species proper to the Black Sea

Generally speaking and In the Light of our present toow.
ledge, we can state that aboul: L5 % of the tofcal . quaternary aiid
B>st quateriiary metazoan fauua of the Medtterranean lias penetra&ed
into the Black Sea.

I wish bo reiterate that fche eixctchment phenonienon of
the Black Sea v;li;h new species. from and througli toe Mediterranean
is still continuing, while the problems of the function of theBOB-
phorus to the coloiilzafeion. tn "the Lied tterranlzat; Ion" of the Pon-
tie basin. Is more and more discussed and studied.

Recent Investigations on .the Black Sea fauna la the vl-
ctnity of toe Bosphorus stralglits established an jLndlsputable
fact, that a narrow sector, with a surface of several hundreds of
sq. km, disposed In a senlcircle around toe opening of toe chaimeL,
presents unique peculiarities, not to be. Diet; elsewhere on the con-
tlnental shelf of the Black Sea. The benthos of the zone (wliere
fchere are more saline Mediterranean vjafcers, brougl^-t; by the deep
current which enters Into the Black Sea - l2? km5/year), is quite
unique. Thus, prebosphorlo area is harbouring numerous species
which are lacking in the rest of the Black Sea. Some of the spe-
cies from toe prebosphoric clrcalltfcoral have high densities, un-
recorded not only In fche rest of She Blacte Sea, but neither In
their seas of origin (5; 4; 5; Zi IZ)- Here are several tnstan-
ces, the polychet Sternas Is scufcafea (RANZANI) reaches frequently
600 specimens/m2; the small - raspberry couLoured sea cucumber
Stereoderma ktrsohber I (HELLBR) forms populations wlfch up to 4oo
indlvlduals/m ; the amphipode Ampellsca surpasses the density of
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I,OQG spectaens/n2, as agaliist Its iiormal denslt? of 5oo-4oo spe-
clm.ens/m2 on the rest of the contlnerLtal pLa-fcforin, the small
Ophlurold Am lilura ste anovl DJAK. , '.shich An the EomaniaD. littoral
.
has for Lnsfcaace onl.y except lormalLy densities of 5oo individuals/
c2, nay attain there tlie ftgure of 2, 5.oo indLvlduaLs/n ; tli-e bl-
valve Modlolus adrlaticus (TAItl. ) afcfcaLas tihe figure of 5o spe-

cLmeas/m ; etc.
Sven fche Bilcrobenthoxites - . althoagh Less studied -

offer examples of exceptional densities: of the KlnorbyD-clita

cno hies commurtis ZELINCA - l4, ooo iD.dlvtdualLs/m2, or among tbe
Tanaidacea spectes Pon.totaoals borceal BA.CESCU - 2, 25o tndlvi-
d ua Is/a'"*

Anotb.er aharacterlstlc feature of the prebosphorlc con-

tinen-fcaL shelf Is that the species composition and their densl-
ties recorded are iiot the saa.e for every station, but they are

spread i.n a very varied mosaic, the qualitative and quantitative
compos it l.oii of the benthos cha&gtiig radically fron one poiiit to
another, at a distance of Less tlian one caiLe. However, the oozy
bottoms co not present icaportant qualitative dlfferentlati.on..

Another trait vhi. ch differentia-fces the prebosphorlc beia-

thos, is that of the over L2o Uedlterranean species comsioa there,
02.15' haLf of them. are known in the rest; of tlie Black Sea.

Tb.e fact Is irLcozitestabIe thst our data on the p.re-

bosphoric cen.oses are still tnsufflcieiil;, bufc fche con'tl. nuous Immi.-
gratlon of new forms from the Lied it err ane an, a process which takes
place before our eyes, has been emphasized La recen-t; expeditions,
inclu6i. ag those of Romania. It is the case of the specieK;
Marthas teri. as glacialis (O. F. S1. ), 0 hlara -texturata (IAM. )., Ophl-
ara albida FOSBES, A.m lit noils sauamata (D. CM*), CorbuLa gibba
(OLIVI), G-'clonsssa bmslnai. (MFL. ), Ph line a erta (L. }, Harpinia^
delLa-vallei CHEVS., CoLomastLx -)usll].a Q5UBB, Isc rocez-us SD. ,
Leotochelia G.err 'eltinae Si:ITH, Pon-totaDals borceal Br. CESCU, SLa-

ho athia monodi BA. CSSCU, C-vathura carLaafca (EROrBE), E'rllonerei^s
fllum CL6.P. , A.uaoainia fullsera D. GH., Pol dara cauller 1 HESITIL,
3cm oceILarLa ana oteers, not to speals of -fche numerous foraoiini-
feres and pl.anktonlc species recorded quite receiLtly.

She deep bosphorlc current 7Alch, however -weak, arrives
auring flood periods of toe perlpontic rivers, al-roays disperses
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fcov<ari3s th.e Black Sea the meropLaiikfeonlc larvae of che species al-
ready established tn the prebosphoric space. Increasing the Local
popatatioiis ssS, also bringl. ng the larvae of other nore stenobiotlc
species. These develop in the 3 Lack Sea but caimot; reproduce thevi-
selves here for givLng stable pQ pulstLons.

ALL the peculiar lti.es seen In dlstrlbufclon of animals
vAlch characterize ̂ 'he biocenose. in t-tie pretoosphorLc area show a
vigorous i-aima, sfii. IL unaffected by i.n.tra- and interspecific cora-
pet;it:loD.. 12iie Eosphortc biocenosis Is a "suls generis" bLocenosls,
one huge reservoir of luedi. terraneous elements, TSfhlcli ̂ alfces no-
thing there but -blie favourable year or years . to advance aLong the
Font 1c coasts aiu3 to conquer tliis sea. 1'herefore, as weLL as
FUSAiiOV (j-Z), we coiisider the prebosphoric secfcor as an Importait
source of" prepontic acclimatization and not a simple Hedlterraneeai
enclave des-bLned fco destruction and which Is nai.n.tai.iied only by
coatinuaL recrultEent of Larvae from the Marmara, as CASFEES (2)
coiislders*

Taking LD. to consideration . b.he historic factors and ha-
ving la viev that tbe last penetration of the Liedlterranean v. arm-
salt? waters Into the Black Sea began merely 5, ooo years ago and
Is stlLL. corLtinuliig through anunlniportanl; d Isiens Loned strait,
then we are bound to ad mlfc that fche process of'ltedlfcerraiitzation"
has nofc come to an end yet (Black Sea salinity seems to be^tn a
slight Increase - +o. 19 %o in the last 4o years in the Soviet; -
Bebastopol littoral and +o. 26 %o in the last 2o years In the Ro-
manlan-Constar^a Littoral - a fact which will favour the success-
ful Invasion of t-he Pontlc basin by new marine and more stenoha-
Line species)..

Not all luedlterranean. species poteiitially capable of na-

turaLlzi-ag the BLack Sea have done so'. here there 5-s still a great
number of vacant ecological niches, liere there is a surplus of
primary trophic basis, here there are varied substrates, iiere are
very fev; or no preaafcors, all represent iiig "open gates" for a
great number of new species.

.Ihat; this Is so Is shown by llglitening spread tlirou^ho^
the Black Sea of certain species which have taken onLy"'26~-^5o
years to esfcablish themselves. Some, such as PJilthro ano eus and
ju^, have had a positilve role; ofchers - Rapana (destroyer of mo-
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ILuscs wtfch commercial value; and Merclerella (component of the

ship fouling) have had a negative role (2; 8; 2).
Rs ana fchomaslana CSOSSE, a rapafi. lous gastropod of Indo-

Pacific origin, was recorded In the Black Sea on fche coast of the
Caucasus La 194?, but It; is supposed fro have penetrated I.nto the
Pontlc bastn In the period l95o-L94o. Tlxe complete absence of na-
turaL enemies in Its new medium, tlie lack of blologi. caL compe-
tit ion on the part .of other species aad ti he ric.ii troplilc basis,

permitted it a rapid developB ient;, so fehat Bapana es-babltshed it-

sel£ Ideally on the . l.nfraLlfct; oral rocky bottoms, to. a period of
about 15 years Rapaaa occupied a littoral band of over L,5oo ma-
rtae miles in Lengt.h.* 'Elxe rapid advance of tills species from tlie
Gaucaslau. coasts, towards tee Crimean coasfcs, then tov?ards the
Rotuaaian and Balgarlan ones, may be accounted for. In. the ffcTst

place as an Invasioi]. dlc-tated 'by trophic necessi.ties - the search
for a nutritional basis.

Rapana, mhlcli feeds aainly on oysters and mussels, have
completely destroyed, La. a relatively short tlinej fe.h.e stock of
these molluscs of. the Gudaut;sk bank, radically changing In fchls
vay the fauntstic composition of fche blocenosls. Desfrroyiiig tlie
Large species (OstoeaeduLe fcaurica srEi^SCHKO, ?; ttlus aLLo-
provinclaLls(LA£l,), Modiolus adr la t icus QAM*)) preferred in Its food,
xiapana Vi?as obliged to Leave the stony bofctoms and attack the li-
ttoraL bLvalves of smaller sizes on tlie sandy and oozy botfcoms

(Ghione -alllzia L. , Pifcar rtidls (POLI), S. tsnla subtruncata trl-
anguLa (SEI'TIEE)), executlns a real migration aLoiig fehe littoral
from Gudautsk ij owar&s the west; jusfc izi search of oysters and mu-

ssels, thus rapidlj conquering ati the LlttoraL zones.
Rapana Is s till expand Log Its raiige in the B la cis; Sea and

the final resatts of Its ac'cltmatlzatioii cannot be yet fully fo-

reseen, the deci.matton of fche mussel populafclon of the rocky ta-
fraLS. tfeoral not being excluded.

. I.
' 

a arenarla L., bivalve of ii.orfcli Atlanti lc origin, weLL

known and turned to comaercl.al acGount on the USA coasts, lias pe-

netrafcea {.afro tthe Ponfctc basin In the last Lo years and accllmattzed
itself perfectly, settling down axid rapidity extending Itself a-
long Vn.e Black Sea coasts, in. Its nor-bh-westem part, from Odessa
to Maugalia. Its spread can be seen on fehe beaches, where Ktya
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sheLLs, big and white, deposited as a result of storms, represent
nowadays a domtxiant elemenl:, which atteacts attenfclon at first;
sight.

la a few years. Since Its Introduction Into tlie Black
Sea Cprobably as Larvae tn tlie baLLast water from oil tanks), ^^
lias an. exaberant; development;, beixig today a common form on. all
the sandy aad sandy-oozy bottoms down to fcJae depth of 5o metres.
In some places of the Somanian Littoral Mya ts so abuiidaut that;
Its density exceeds 8, 000 l.ndi.vl. duaLs/m2 or^L6 kg/m'- blomass.

In the Romanian littoral K&a has settled In the zone of
flue sands, in fche blocenose aominated Tsy the bivalve CorbuLa tae-
dtterranea (COSTA), a blocenose very v?ell studied and knovm to be
one of fche oiosfc euteopliic of the Black Sea. I'he explosive deve-
Ippment of tlie new species tn a biocenose so Importajit; for the
sea economy has brought nev-a probleins In urL<3erst;an<3i. ng the equl-
Ltbrium established In the Corbula bloceitosis In consequence of
fhs iavaston of the new eLemen.t - Mya.

A comparative analysis of the situation existing affcer
the sefetLemejife of M?a In this zone, with the data recorded In pre-
vlous years, showed that densities and bioaiasses of psammoblotlc
oiollusos cf the li.e'.'.'ly fornied biocenosis - CorteuLa-Mza - have va-
lues comoara-ble with those of the previous yeaT-s, vAlLe .GorbuLa

mediterranea remaiEied nevertheless nuuiez'lcalty the most. I.mportant
bivalve*

On the basis of these first; observations, we may state
thai: in the first stage of expansion In toe Black Sea this species
does not compete in the food with. other fIIter-fceding molluscs
of the biocenosls. The facfc that tt tlves deep within toe sei3taeni;,
burled dovm to 2o-25 cca shows that tfe occupies an ecological 20-
ne previously completely free la the fine sands and has been pro-
ved to be an element -wliich erLhances ecological balance. . In con-
cLuslon, toe invasion and settlement of the bivalve ^S ti1 t;he
Black Sea represents a posilfelve factor of great Imporfcance, which
contributes to the growth of biological productivity of the re-
gloa*

A tlilrd example of a newcomer to the Pontlc basin, and
we shall stop here, is the crab Rhlthrooanoeus harrisi IjrldeB-
tat;_ys (M&II). This crab, of north-western Atlantl.c ,origin con-
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quered in less than three decadss most; of the brackisli European
basin, Including the Black Sea and its paramarine annexes. Accen-
feuated euryhallnlfey of this species has led to its mass Insta-
I Lat Ion, especially In the oLlgo-bracfcI. sii littoral latees, thus
cojiferlbufclng to the growth of the frrophic basis of these lakes aa3
becomliig a constanfr element; in the food of zander, a flah of a
special economic Interest*

The diversity - sysbemafclc and plxystotogi.ca I - of the ma-
riae and brackish water fauna of bhe Pontlc basin, . 'bhe diversity
.wh.tcli continually Increases, lllusferafces .how dyiiafflic is t.h.e eco-
Logical eqalllbrlum of this sea. The changes -wlilch. are recorded
today La fclie hydrologlcal and hydrochemical structures of fche
Black Sea and vAlch are due to aatiural causes or to liuman ac'fclvl-

fey, accentuate still inore tiie dynamism of the ecological equi-'
llbrlum. It is therefore absolutely iiecessary to monitor perma-
nentty fche state of ecological. equilibrium by qualitative and
quantitative studies on tb.e orgaiilsms wliicli ejiter into felie ben-
thlo and pelagio ecosystems, especially In. marine zones of In-
portance to fisheries.

We consldex- tlie starfeliig point for all sl.ae co log icaL

studies should be a fau.alsfcic and flortsfclc iaveafeory. .
I would fcake the permission of reBiinding you that the

greafc Frencli na-burallsl; GEORGIS CUVIER shows that tbe preci. se de-
termbiatlon of species and of their dlsfclnctive cliaracfeerlsfelcs

is the first basis on which all researches of natural litsfcory
should be founded. And a fellow countiryiaan of his (J.4) lias s-bated
recently that a consequence of fehe Impefcus of ecology Is fche ne-
cesslfey fco put sysfcematlcs back La Its rlglifes; witliou-b a precise
systematlcs ecology Itself Is lost and remains Inefflci. ent.

It is clear that; one cannot; speak Soday of a ooniplefce
ecological knowledge of a marine zone without iiav Ing a precise
Inventory of organisms whlcli- live In this zone. Also, we caonot
establish the laws whtch are produced In hheae associations -
facts of particular feheoretlcaL and practical taportance, wltliout
fcnowljag the qualitative and quant itafetve struc-bure of the popu-
latlons wlilcli make lihem up. Or, at presanfc .»lth rare excep-b loiis,
there ts hardly emy marine zone which has a perfectly inventoried
fauna, especially as the mtcrobeathos was until recently rela-
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tlveLy neglected. In neglecting fche mI. crotoeD.fehos, the marine eco-
legists deprive themseLve. '-i of an Important; element in the assess-
ment of the marine 'bottom richnasai. To Ignore the nicroben-blios
with Its consfcltuents - harpactl. col. da, ostracoda, nenatoda sn<3
others, wl-bhoufc mentioning fche protozoen -^orLd (the foraniinifera,
the clLlates), organisms with a fcirly short; biological cycle,
and therefore In prl.n.clple high productivity - t;c neglect these
species from tlie whole econoniy of t.he sea. Is just like omifcfclns

from the study of the plankton, copepofis, cladoceres, c'. aliOBis eii&
of other Litalti S of the trophic chain., v.htch are of the grsatest

importance for fishes.
FarSicuLarLy eloquent are a few evaaples cor-cernh-'.;;;  -e

macrobenthos - melobenthos relationship. For fche Black Sse In t<he
well studied sandy zones, the . average macrobenthos - ices. oben. thos
ratio Is of L : 95 for densities snd 51 ; L for biomasses. Coa-
parative with otlier rnsrine secfcors this rat lo agrees on general I-
nes: I : 5o - l4o/55 ; 1 for Buzzards Bay, Mass., I : l?o/24 ; L
for Martha's Vineyara, I : Loo/15 ; L tor Loch Nevl. s Scotland,
etc.. (lo; 18; 12), though the. .fc£0;osoalc fa'jns coaposi'tior- varLes
from one marine sector fco another*

A starting point-and a solid foaafiatlon of ecoi-ogy and
the indication of average density and biomass aynamics on biono-
rnlo sectors ana belts represent an extreeely useful sfcocl: of la-
formation. The utility of these data consists uot onLy in the
kao-wLedge of fche sea productivity bufc also In the facfc tlj. afc

thanl;s to sucli periodlcaL inventory of bioLogical potential VQ
shall be able to realize on one hand quantitative aiid quallt&tive
changes whlcli are being produced in the ecological eqf'. librlua of
the ecosystems and on the ofcher hand what nev; species will be s-
bLe fco and have to be acclimatised by mau. more quickly than time

can do It; itself.

EEFERENCES:

1. AiraiPA GR. , L94L - Marea Neagra. 1. Oceaiiografia, bionomla ?i.
blologia generala. Acad. rom. Publ. Eond "V. Adamachi", Ig,

^: 1-515.

115



2. BAGESCU M., 1952 - Ehlthro ano eus harrlslt fertdentalius-
un crab amerlcan paferuns §i acliciafeizal: de curlnd £a la-
guaeLe salcil ale SazeLm-ulul. Acad. R. P. 3. Bul. St.
Sect. St. Btol., 4, ̂ : 571-578.

3. BAGESCU ?. i. , l96o - Giteva aui.maLe necunoscute iaea in Marea
Neagra ?l descrierea .unor laalacosteaceL no!., Blaphogna-
thta Hioaodi il. sp. . ?l Ponfeotanats borceal n. g. n. sp.,
provenLnd din apele ponfclce prebosforice. Sfc. cerc. bioL.
aniEi., Bucure'gtl, L2, ^: lo?-l24.

4. BAG33GU M., L96L - Le r8le des iLea oans la disperslonr^ceate
des esp&ces indo-pacifique en 1.16(3 Iterranee Occidentale
et qiiel-ques observacions sar la faune des parages pr6-
bosphorlques de La laer Nol. re. Le peuplement <3es lies M6-
dS. feerraneeimes, BanyaLs-sur-Mer; 24l-255>

5. BAGSSCU fc;. , G. I.MULLiiS, U. -I. GOMOIU, 1971 - Cerceta.rt de eco-
losle beu.tala in Karea Neagra - AnaLlza cantitativa., ca-
llfcafciva .yi coiaparaba a faunei. bentale pon1:lce.Ecolo'rle
.narlna,, 4; 1-357 ..

6. GASPBES H., 1957 - Black Sea and Sea of Azov. CPreatise on_i.ia-
rin-e ScoLo' a.nd ?aleoecolo-"', Geol. Soc.Ameri.ca, Meaotr
67, L ; 8ol-89o.

7. GASPjiiSS H. , 1968 - -La aaGrofaune benfchlque du Bosphor-e et; les
probl&mes de I'infl.Ltrsi-i.ondes 6l6menl;s med it:erran6ens
dans la tuer I<olre. aapp. Proc. -Verb. r6un. GISS&aL, 12,

2; Lo?-LL5.

8. GOliOKT M. -2'., 1972 - Some ecologic data on. the gasteopod ^2-
sna tihomaslana GROSSE along Vn.e Somanlan Blacli Sea

shore. Cercetarl oiarla.e - Secherches martnes, IRGM, 4;

L69-ISO.

9. GOLIOIU li. -T. and A. FEBRMT, 1975 - Dynamics of felie setfclement
of the bivalve t, 1 a arenaria L. on tlie Bomanlan shore of
fchs Blacls Sea. Cercetart marine - Eecherches marine

IRCM, 5-6^ 263-289.

116



Lo. lucCJITRE A. D., L96L - Quanti. tatlve dlffereiices In the fauna
of boreal mud associations. J. Mar. BloL. Ass. . K. , 3-1;

599-6L6.

II. MOEDUKHAI-BOLICVSKOI F.D., L96o - Kas ilskaia fauna v Azovsko-
Cernomorskom basselne. lad. Akad. Nauk SSSS, Moskva: L-286.

12. LiOEDm5iA.I-30LIOVSKOI F.D., 1.964 - soian Fauna tn fresh wa-

ters outside the Ponfco-Gasp-Lan basln. nyc!rob<.oj-0u^» 2^,
L-2: 159-164.

15. LOaDUEIL&I-BOLIC?73EOI F. D. , 2. 564 - UaspiaE fEurLS bsyona line
Casois.ri Sea. Iri.-b. ^ev. -es. l-vurobloL. , 4$, I; L^9-i-76.

t4. ISTII G., 1953 - InfrrodLiction ?. L'^Sade 6coloG;Lque ces sfeaT. ^s
m6c3iterran6ens. Vie et ajLis^, IV; 565-6o4.

15. POEA S. A., L96o - L'honi6oro?t.e, une notion & pr6clser-oans Lu
physiolo^ie 6coloGS.qae' ess ynLcsaux aquatiquss. I.;.:J^£<L
proc. -Verb. re an. CI^SL.i,., J.^, 5: 17L-L^o.

lo. FORA A. 3., 1561-Gonsl. dars^ii ^supra t. E?o--t;sr-fco;. fffcSoraL'iL
osmotic ?t fsctorulul rop^c iii c,.;3j-'di?ar=re£; . -e!,:;... in

;,.drea ^eis^ro. * nicrob'.oLo^r^, ^u. ^cciu. ri. i. ^-i.. -^c-!-'.-;y.i *.,
2; 2c>7-2?o.

17. ^SANOV I., 1567 - Tl'ber O. le siiksesy lvnn btsul. en csr ^su_^3-
z'ranlsa+;iorL ces uchwarscr- i-^ores. Iri t..;ii2v. f'"es. ?;-'T^robioL

22, 2: 215-23G.

18. WE3SE2V.., t56o - Senthic studies Ln Buazsrds Bay. II. 'i'he
cieiofauna. Licno 1. 0eeano-., 2; l2l-L^7.

19. WI&LEI R. L. and McIKTIRE A.L. , L964. - Some quantltat; ;.V8 ccm-
parisons of offshore [neiobcnthos and macrobenthos . joutih

of Martha's Vineyard. Litrmol. Ocesno-. , 9»;. ^i 485-49^.

2o. ZSITiar/ICH L.A. , 1965- Blolo-hia Morei. SSSE. Izd.Ak-ad.Kauk
SSSK, Moskvs; L-557.

117


