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The papor shows the majffr features of zooplankton
In varolus aectors of the Romanlfln coast of the
Black Sea, studied over the 1960-1966 period. The
results of researches led to the determination of
seasonal and plurl-annual dynamics for the major
zooplankton species, depending upon changes In
environment (winds, marine currenta salinity level,
water temperature and phytoplaakton). A specific
zooplaakton blocenosls wae determined - the zone
comprised between 5- to 30 inarlne miles far from
ahore, with a depth between 20 and 50 m.

Our researches ou zooplankton were conducted In the 1960-1966

period In the Black Sea sector washing the Eomantaa continental platform,
while the bulk of the samples were collected from 30 sea inlle-long, zone

stretching all along the coast of the Black Sea. The depth of the lavestl-
gated z<me varied between 20 and 50 m, while the total water volume was
of 360 km".

Most of the e3q>erlmental material was collected by us during
105 -



some complex expedttlonB, wfaea observatlcms were made coacemlag wind

dlrectltm and strength, sea condition, depth, traasparence degree and co-

lour, water temperature and currents. Water samples were collected for

chemical (salinity, nitrate, phosphate and silicate coateat), and blolot?tetl

analyses (phytoplaaktoa, zooplanktta and Ichtyoplankt<a).

Some 967 samples from 403 stations were examined. The sam-

pies were collected with a 36 cm diameter block net for the 0-10 m, 10-25

and 25-50 m standard horizons, while at lower depth stations the collection

proceeded at every 25 m; The blomass was estimated oa basis of the ave-

rage organisms wel^it, per sexes and development stages, for Copepods,

or cmly per species and size for the rest of the organisms.

Envlronmeat factors for zoo laakton

The zooplanktoii, made up of short-lived organisms. Is strongly

Influenced by the alteration In eavlrimment factors, a fact wtch explains

Its wide variability both to qualitative and quantitative composition. Hence ,
depending upon the development stage of the organisms one or several fao-

tors can have a stimulating or Inhibiting role, taductlag In some species or

groups, either hlgest development, or hindering their development, or even

causing their disappearance.

The envlrmment factors studied were those affecting In an ob-

vlous manner zooplaaktoa, namely the winds, marine curreats, water sa-

llnlty level, temperature and phytoplankton. These factors act la close

relation, coadltloulng each other, having different effects. In connexion

with season and development stage of zooplanktoa.

The winds. As northern winds are predomtaaat they bring to the

.sea shore water sheets with a rich nutrient content, having Indirectly a

favoitfable effect on the subsequent development of zooplaacton, creating

excellent conditions of life. This fact Is mh-rored In the htgh value of

zooplankton mass (as In the 1960 summer). The long-Iasttag tempests

create precrrlous living! conditions for fish and zooplankton (as In the iffla-

t-eTS of 1&63-1966), while the big nuniber of calm days, over longer prtods
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promoate zooplaaktwi growth'( as In the sununers of 1965-1966). Sea currents

are Inconstant, close to the Bomantaa coast ; the researches could not de-

tect, over ' longer period, a predominance from one of the sectors, nor

the same direction along a profile, or, at the same station, from the sur-

face down to Uie bottom. Due to the changeableness of the currents, the

large water mass was moving perinaaeatly In various directions, geaera-
ting the Insular dlssemlaatlon of zooplankton under the form of patches of
varolus concentrattoas, while Its qualitative and quantitative composition

differed both from one statlo&. to another, and In cross-sectlon, at the sa-

me station. The low depth cold cotinter-curreata can bring In summer a

large mass of water from the lower horizons, with entire fauna: so, In
midsummer we could find the Pseudocalanus elon s (Boeck) Copepod In

the 0-10 m horizon ( JUly 1960 and 1962 ), or big amounts of spratt (In
the summer of 1965).

Water temperature, at the surface, reglstred Ugb. differences,

assuming an annual curva with the lowest point In January-March, and a

peak In July-August; In the deep layers, the seasonal differences were

very small. Homothermy of a large mass of water recorded generally In
the autumn, was delayed In some years as far as December (1960). Water
temperature Is the main factor conditioning the occurrence, development
or dlsapperance of zooplaakton, each species having favourable and lethal
thermic limits. Pseudocalnus eloa tus Is abundant In the upper layers, at

temperatures varying between 8° and 12° C. Hlger temperatures cbastrala
them to move down to the deeper layers where temperature Is also lower.

Peullla avlrostrls (Dana) develops more abundantly; when. water tempera-

tare Is over 21°C (July-August). Ip the years when a favourable thermic
regime existed, with mild winter and warm spring, a satisfactory zoop-
laaktoa development was achieved all the year round (1961, 1962). la the
years with very tow temperatures, especially during the ftrst half, zoo-
plankton development was hampered. This resumed Its normal course when
water temperature celsed up to the level currently recorded In the res-

pectlve season (1966).

Salinity level registered also big annual shifts, particularly la
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the 0-10 m layer. This affected also steaohallne organisms. The hl^i sa-

llnfty level In the summer of 1960 favoured mass development of Penllla

avtrostrles Cladocera, unlike the unfavourable effect MI this ppectes ob-

served In 1964, when salinity assumed an unstable character and In 1965,

when salinity level was very low.

As a food basis, phytoplaaktoa precedes zooptanktoa growth and,

thanks to Its qualitative and quantitative Influence, It can have a positive

or negative effect. The thrlvlngaess of small-slze edible species Exuvtaella

cordata (Ostfenfeld), Cyclotella caspia (Gnmow), etc. had a positive effect

on zooplanktoa ; thus. In 1962, when the edible species were more nume-

rous In spring, their positive Influence was mirrored In the subsequent

development ^f zooplaaktoa; the 1963 spring, when a qualltattvely and quaa-

tltatlvely poor phytoplanktoa was recorded, had a negative Influence an

zooplankton development (VDTTILA, V., 1962).

geological grouping of zooplanktoa

The multitude of minute organlsme making up zooplaakton were

classlfleld In various ways, after the following cryterla : size, perference

for a certain eiivlrcmment factor, feeding, poslblllty to be consumed by

other organisms, etc.

We consider significant the following classlflcatlon ; zooplankton

proper - holoplaaktoa - and larval plankton - meroplaaktoa. Holoplankton

was more abundant In the Investigated zone, while meroplankton was pre-

dominant only as a blomass.

By grouping zoopkiakton organisms after water temperature at

points where the respective species development had reached a peak, we

could differentiate three categories; relative cryophlllc, thermophlle and

Indifferent.

In the relative cryophlllc groupe, we Included some Tlnttnulds

Tlntlanopsls beroldea (Stein) , PIeurobrachla lleurs (Muller), the Botl-

fera, Calanus hel olandlcus (Claus), Pseudocalanus eloa tus and OIthona
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slmlls (CIaus). The occurence of the relative cryophlllc organlsme In high
number was correlated with low water temperature. These oi^anlsms were

found In high numbers la winter and spring, from top to bottom layers. As

water temperature Increases towards the top, these orgaalsme move down-

wards, to the deeper sheets, where temperature Is favourable to their life;

some of them, such as the relative cryophlllc Tlntlnnlde and most of the

Botlfera, disappear from the plankton during the warm season. Mention

should be made on the fact that the relative cryophlllc Copepod can be

found sometimes In top layers, being carried up by cold bottom currents

or for feeding purposes, during the dark period of the day; this pheaome-

non was recorded also In other sectors of the Black Sea (KOVALI, 1963).

The thermophlle organlsme are reprezeated by Noctlluca mtllarls

by every Cadocerans species, the Centropa es pontlcus (Glesbrecht) and

Paracalanus arvus (Claus) Copepods. The peak growth la the Investigated

area was recorded In the warm season and only In the top waters layers.

Penllla avlrostrls was the most typical Cladocer representative, appearing

suddenly In July, In a very great number, persisting, Isolatedly late la

the autumn tn years when temperature never went below 11-C. In a zone

closed to the shore, the Cladlcerans appeared a few dionths earlier

(BACESCU and colab., 1962; PETBAN A., 1966).

The other organisms observed were less affected by temperature,

reaching their anauall peak within the same water layer, both In the cold

season and In warm season. This eurythermy shlutd aot be considered as

the organisms had not an optimum development temperature; on the con-

trary, both for them and for the other groups, an optimum temperature

existed, varying between wider ranges than for first two groups.

As concerning salinity, It was observed that the major part of

zooplaakton organisms were euryhallhe, their aauadance In the same pro-

file being equally high, both la water layers with a low sallnilty, and In

those with a high salinity level, a fact that was confirmed also In the

north-western area of the Black Sea (KOVALI, 1961). Referring to the

0-10 m layer, that Is the layer with widest salinity differences, we ob-
served that marked sea water softening assumed a temporary character
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being more extended only over restricted areas ; that Is why It did not

affect zooplaakton to a large degree, as the latter could avoid soft water

flbn, moving down to the deeper layers where they could find fi favourable

salinity. It was noted that the major part of relative cryophlllc organisms

were also stenohaltne; besides of these, a preference for water with a U-

gher salinity level was observed at Psracalanus parvus, Olko leura dlotca

(Hoi) and Sagltta, too.

A significant classification of zooplankton per group Is that which

considers Its possibility to be consumed by plaaktoaofagous fish and young

ftsh. Thus, these organisms were classified Into [table to be consumed or

nourishing and aoa-edlble or non-aourtshlng groups. The researches con-

ducted la the Black Sea by every rtveran state, showed that most of the

zooplankton organisms were consumed both by fish and young fish, varying

with the development stage and season. The balance between the nourishing

and noa-aourlshtng zooplaakton was always In favour of the latter. Year by

year, beglalng la winter and up to end eof summer, the aon-aourlshlng zo-

oplaaktoa group was predominant ; la the autumn, the nourishing zooplank-

ton surpassed frequently the non-nourlshtng groups as concerning blomass

value. Mention should be made of the fact that most of the nourishing zo-

oplaaktoa was consumed Intensely by planktoaofagous fish and young fish In

the warm season, and that the amount recorded by the author was la many

Instances made up only of remaaeat zooplanktoa; this fact was taken Into

consideration when Interpreting our data. The best development results of

non-aourtshlng zooplankton were registered In 1961, when high values were

registered also for the nourishing group. A similar phenomeaen was ob-

served also In the 1965. summer, fact that prompted us to reach the coaclu-

slon that the generally favourable conditions could Induce a satisfactory de-

velopment in the two groups, In parallel; nevertheless, only one of them Is

predominant,

Zooplankton d amlcs

S'hnlflcant results were recorded both to zooplaakton distribution

In time and space and along the coast and In the open sea. Within the samfe
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profile, and during the same e3q)edltlon , the numerical and blomass va-

lues were clearly distinct. These differences varied between tens of mg/

cu. m., Ip to thousanda of mg/cu. m as concem& blomass, and of teas of

thousands exem. /cu. m. as concerns the organisms number; similar dlffe-

reaces were observed also within the same month, and from one year to

another.

Zooplaaktoa concentratloa at a certain point, near the shores or

la the opee sea, or an Increase pr decrease In the population depending

upoa the distance to the shore was not constant In any month, both near

the shore and la the open sea. Thus, we reached the conclusion that zoop-

lankton from the area of our Investigations assumed an Insular dlssemlna-

tlon, under the form of patches with various coaceatratloa, widely differing

levels, depending of space and time, a fact recorded also In other zones

of the Black Sea (KOVALI L., 1961, 1963; MABGmEANU C., PETBAN A.

1961, 1964).

The cross-sectlon distribution of zooplaaktoa varied against the

horizontal one, taking pla^ri according to well-established laws. Almost

permanently the upper layers were populated more abundantly both with

phytoplankton, the existence of which depended of sun-light, and also with

most of the zooplankton organisms feeding at this horizon. Noctlluca mt-

llatls, Tlntlnalds, Rotlfera, meroplaakton, Cladoceraas, thermophlle and

eurythermal Copepods, Sagttta and Olkopleura dlolca prefered. In every

season, the 0-10 m. water sheet, where they could be found la the highest

numbers. Copepods and Pleurobrachla plleus (Muller) which are sensitive

to tlgh temperature differences, reached In the lower layers peaks sur-

passing those near the top, patlcularly In the warm season. The Instances

when the general rule of organism and blomass number decrease from top

this rule under particular environment conditions were notes for the Noc-

tlluca mlllarls Pleurobrachla Ileus some Tlatlnaldae and Bottifera, Bl-

valvia larval, Calanus hel olandlcus Pseudocalanus elongatus.

Wide numerical differences were noted In each Individual species,

both In time and space, due, on the one hand, to the abiotic conditions,

aad, on the other, to the blotlc conditions (food and consiuner animals).
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The above-mentioned coadltloas were Interpenetrated, but the conclusion

was reached that la some periods, one of the factors was preponderant

over the other.

The numerical dynamics of zooplanktou organisms showed So^

the zone aad period of our Investigations, some slgntflcaat conclusions to

which we shall refer brleHy.

Noctlluca mlltarlff an eplplanktonlc species Is a much more au-

merous reprezeatatlve of aon-nourlshing zooplankton and can be found, at

some stations, la Impressive agglomerations (98, 000 exempl/cu. m. /.

These organisms prefer high water temperatures and reach maximum den-

slty In Juae-JUly. In the years with warm springs (1961-1962), the peak

was registered In June, while ta the other years, la July. Within the same

year, the aumerlcal differences In the 0-10 m. layer registered 1 to 2

peaks, preceded and followed by small amounts. The cases when the num-

her of Individuals at the top surpassed that recorded In the deeper layers,

were Infrequent, and only la Aufust-October, when this species registered

a poor development,

Although found In small numbers. Pleurobrachla ptleus Is fre-

quent, populating the deeper layers, particularly In the warm period of the

year. The annual average values showed that In 1961, this species recor-

ded the best development level, when such big amounts were registered

every month.

Meroplankton Is well repre'sented by the Blvalvla and Ctrrlpedta

larval. Its main development feature Is the fact that It Is more abundamt

la the 0-10 m. layers. The annual average curve registered 2 peaks, one

early la the year (April-May), the other, which was also the highest, late
In the year (September-December).

Copepods are an Important component of the nourishing zooplaak-

ton groups on the Romanian Black Sea littoral, both as concerns Its per?

maneat presen.se, all year round, at every depth, as well as Its appreciable
numerical value, particularly as concerns some species. They form large

agglomerations depending upon the predominant species and season, either

In top layers, or In deeper horizons.

- U2 -



Calaaus hel olandlcus, an open sea cryophtllc species, was ob-

served In every stage, but In smaller amounts as compared with

the other Copepods. The best represented was the naupllus stage, which

ainouated to some 94 per cent, near the top. In earm season; the adult

species never exceeded 1%. to cold season, and at lower depths, the num-

ber of adults Increased, reaching 10 per cent. The curve of annual ave-

rage values varied, depending upon the depth, recording usually 1-2 high

monthly averages. In cold season, the biggest amounts were found near

the top, while In warm season. In bottom layers. The 1960-1962 period

was very favourable to the development of this species; It Is during this

period that the peaks for the three water horizons were recorded. Starting

with 1963, the amount dropped significantly, becoming uastgnlflcant at the

end of the period under Investigation. The dynamics of this species was

highly affected by Its consumption by spratt, as Calanus hel olandlcus Is

Us favourite food. The 1964-1965 period registered the record of spratt

fishing, and lowest numerical values of this Copepod.

Pseudocalanus elon tus Is a numerous species that can be found

In the entire water column and In every season. It was well represented by

the aaupllus stage. In differing amounts, depending upon season and hort-

zon (between 51 and 91 per cent) - only exceptionally, In the 1960 summer,

It surprassed numerically the Copepodlt stage. Being a relative cryophlllc

species. Its highest density was found in the cold water layers; that Is why

during the warm season It moved down to the deeper layers, where It could

varied depending upon the water sheet where It lived. Near the top, we

found 1 to 2 peaks, early and late In the year, with marked peaks In sum-

mer; In deeper layers, usually during the warm season (July-August), we

always recorded lower peaks than those near the top. The 1964-1965 pe-

rtod when small amounts of Pseudocalanus elon tus were found coincided

with an abundant spratt fishing.

ParacaLaaus parvus was the most numerous specie of Calaalda,

confining Itself to top layers, where It was found In large numbers, trres-

pectlve of the season. Just as the other Copepods, the naupllus stage was

predominant representing 90 per cent ot the population, late lu the year.
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In the 0-10 m. layer, the annual average curve registered usually a single

peak. In September-December. The best developmeat rates were recorded

In the 1961-1963 and years. At every development level, Paracalaaus r-

vus was the food both for anchovy»euid niackerel, larval, and young fish;

tt was observed that the massive presence of tese fish species resulted In

the decrease of the number of this Copepodae, a fact that was more mar-

ked In September and October 1965.

Acartta clausl can bts found permaaently In plankton, making up

large agglomerations la top layers. The curve of the annual average value

for the 0-10 m. layer usually registered a single peak, located differently,

depending upon the specific conditions In the respective year. Thus, la

1961, the peak was recorded In March, while la 1966 In August. In deeper

layers, the curve with. a single peak was more frequent, particularly la

summer, when the bottop water layer becaiae warmer, the species moved

down to deper layers, to 1966, when Acartla clausl was very abundant In

August, reaching Its growth peak, ftshlag was very poor, while In the

years wheu fishing was very Intense (1961-1962), the peaks for this Co-

pepod were registered at the beglnlng of the fishing season; In the other

years, with abundant fishing, the number of this specleri Individuals was

quite low.

Centropages pontlcus was found In front of the Bomanlaa shore

oaly In a restricted period and In limited amounts. The biggest quantities

were found permanently In the 0-10 m. layer, and the annual average

curve reached a single peak, iu August, standing out from the rest of the

average values; this fact demonstrated that the species found favourable

growth conditions only In a restricted period of the year, In the years

with very high temperatures for this month (1960, 1963 and 1966) the num-

ber of Individuals of this species reached a peak, while In the other years

when water temperature hi August did not surpass the average of 22~C,

the number of these organisms was much lower.

Olthona slmllls was better aeveloped in the deeper layers exa-

mined while the average exceeded frequently that at the top. The peaks for

this species were recorded In cold season, and the Individuals thrived only
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In some years (1960-1861). la the years when this species recorded a

satisfactory development In the water Idyers where It was found In larger

amounts, water temperature never went above 12~C, while salinity level

was high. Olthona slmllls finds Infrequently opthnum developiueat coadltloas

on the Romanian littoral.

Otthona nana was the most numerous Copepod, Its average valueei

being often of the order of teas of thounsands exempl/cu. m. It was more

abundant In the topmost layers, where Its development reached also the

peak. The annual average curve growe continuously beginning with the

first months of the year, reaching a marked peak late In the year. In

Octomber-December, when large-slze Copepodae were found In small num-

be r. In 1966, when'fishing was poor, we found the highest monthyaly ave-

rages In August and September, while In 1965, when noumerously young

mackerel were caught, the monthly average of Olthoaa naaa was very low.

Cladoceraas are organisms with a seasonal occurrence In plankton

populating topmost layers where they crowd In big numers. They are the

predominant element In summer uooplankton, their occurrence depending

on water temperature, too. lu the years when high temperature were re-

corded la spring (1961, 1962), Cladocerans occurred In April, while In

the years with low temperatures (1960, 1966), they were recorded only

starting with Jtone.

Podoa pol hemoldes was the first Cladocera to appear In plank-

ton and could be found usually [n reasonable amounts of hundreds exempl/

cu. m. ; Infrequently It consisted of theusaads exempl/cu. m. The annual

average curve had a single peak, differently located from one year to anot-

her. Thus, In 1961-1962, this peak was recorded hi April, while In 196&-

La October.

The Esradne genus was represented In the plankton by the Evadne

splnlfera (Mailer) and Evadne ter estlna (ClauB) species, the latter being

more aumeroue. The annual average curve had a single peak, In the Juae-

. August tnteryal. The asual cross-bedding was registered also for the spe-

clea belonging to this genus, with the highest valuea near the top. The In-

dividual e belonging to It prefered higher temperatures, above 22" C, and
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the peak values colaclded also with Ugh salinity levela. The best develop-

meat conditions were foand In 1966, when the number of consumer orga-

nlBms was small, while In the 1961-1962 period the condition was rezerve.
The fact that In the suinmer of the three years temperature and salinity

were equally favourable, jience they could not affect the development of
these species, was also taken Into cuistderatlon.

Pentlta avlrostrls was found In the plankton In July and la some

years It developed quite well, becoming the predominating form of summer
plankton. AIthou^i short-lived. It could find favourable life condltloas near
our coast, almost every year. The annual curve registered a single peak,

In JuIy-August. Maximum development was recorded In 1960, when both
temperature and salinity reached a high level In August. Like for the other
Cladocerans, a correlations between the amount found la the Bea water and
the number of consuming organlsme was established.

Tlntlanlds are usually found In the topmost layer, and the biggest

amounts are recorded early and late In the year, that Is In the cold sea-

son. The months with a peak were different from one year to another,

and were comprised In January-May and Septemberr December Intervals.

These organisms are Important as possible competttors for food, namely

of nourishing zooplankton, and their ht^h aumerlcal growth affected the
other organisms, a fact observed In the months with a single peak.

Botlfera are organisms fhat announce the coming of spring, a

season when they assiune maxhnum growth. The biggest crowds were

found In the topmost layers, where they could reach a density of thousands

exempl/cu. m. In warm season. In some months they dlsaroeared from the
entire water column, from top to bottom.

Otko leura dlolca was a relatively numerous species, living In

top layers where It could be found In the biggest agglomerations. Its oc-

currence In plankton was only temporary, althou^i no Indices could be de-
tected that the species were demeadlng as to temperature and salinity.

Saglta live In small numers, Infraqueatly la reasonable amounts.
In the 0-10 m layer, the average values were somewhat M^ier. In the
first half of the year, they could be found In small amounts, with peaks In
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August and Octomber. Fish eggs and larvae were found In plaakton, most

numerous being those of anchovy. The biggest agglomerations were formed

In the 0-10 m. layer. In 1960, a record year for anchovy eggs and larvaes

number, a corresponding amount of zooplanktoa was also registered, a fact

that points to the coaclusloa that reproduction took place under high sea

trophtclty condition, that affected | positively the survival rates of this spe-

cles caught In the next two years In big amounts.

In the zooplankzon there were some leading organisms whose

annual variation reached a significant weight. These were Noctlluca ml-

llarts, the Copepods and the Cladocerans.

During year, zooplaakton registered wide differences from one

month to another, dfependlng of the abiotic eavlroiimeat factors, food dyna-

mlcs aad number of consumers; these variations were represented by a

curve starting from low level In winter and up to high levels In summer.

Depending of the waters layer they could be found, the curve assumed a

steeper or less steep slope. Topmost, the differences between the lowest

and the highest values were ot the order of hundreds of grams. In cross

section, a stratification was found generally, namely the highest values

near the top and the lowest ones, at the bottom. la deeper layers, the

peaks were registered at least one month later than In the next iq>per

layers.

The seasonal distribution was achieved for the Black Sea In se-

veral ways, some workers Introducing, bastdes the four seasons, also In-

termedlate periods. Taking Into account waters temperature, some pre-

dominant forme and the fact that every month most of the samples were

collected to the second half, we grouped the months for each season as

follows: winter (December to February), spring (March to May), summer

(June to August), and autumn (September to November). This mathematt-

cat division of the seasons did not take Into account to the same degree

the specific conditions existing In each year. Nevertheless, It was conve-

aleat as we had the same measurement unit for evaluating zooplankton sea-

sonal djTiamlcs and for reading plsclcultural Informations.

Winter aooplanktoa Included Copepods as a predominant element
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In the nourishing group, as they represeated, every year &8 per cent of

the wlhole blomass. The predominant species were ;'Pseudocalaaus elon-

atus Calanus hel olaadlcus and In some years also Olthona nana. The

trophic value of winter zooplanktoa from the Investigated zone had a low

significance as food for fish ; this was coaflriaed by the small spratt egg

and larval; numbers to which eavlroumeut Instability was added.

Sprla zoo lanktoa was chaiiicterlzed by the occurence of Botl-

fera, of the ffa-st Podoa pol hemotdes and Evadna splnlfera Ctadoceraas

and of the benthlc larval. la spite of the fact that the nourishing bloinasfr'

registered quite high values In some years, tt was exceeded In a slgnlfl--

cant way by the non-aourlshlng blomass, hi the entire raasB of water

(diagram 1). The 0-10 m. layer was permanently the best populated one,

with a high blomass content; the Copepods were predominant In the aourls-

htng group. The first signs of spring are recorded at the level of 0-.10 m.

depth, where water becomes warmer, whtle the temperature favourable to

zooplankton development can reach 20°C ; In some years It never went
beyond 10°C. to the 1961-1962 spring, a high thermic regime and a small
number of stormy days were recorded; under these conditions the trophic

basis was high and thanks to Its quality and quantity early la the year. It

attracted to the coast a large number of fish. Thus, big amounts of fish

were caught In this season. As In the other years of the experiment a low

trophic basts was reglstreed la spring, the amount of fish caught was

very small (Diagram 3).

Considering Its blomass value, summer plankton was dominated

by non-aourlshing organisms; of these, Noctlluca mtllarls reached. In

some years, the density of several thousand/cu, m. (diagrams 1, 3). la

siunmer, plankton was made up of the major species, confined to various

water layers, depending upon their preference for a certain temperature.

The most representative nourishing organisms wers the Peallta avlrostrls

Cladocerans and Centre a es pontlcus Copepods. The summer of 1960 was

characterized by high blomass value, In the entire water mass, while
Noctlluca mlllarls and Peallla avlrostrls reached peak values. The biggest

fish eggs and larvae amount were also recorded la this period, reaching
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a density of 54 erempl/cu. m <M the averagB. All these entitle us o c»n*-

slderer this summer as to upper limit of trophlclty. fa the 1961 .uiiiau'r,

non nourishing blomasB reached high values, while that of the nourlshlafc

one was somewhat lower than the previous year due to the presence of

smaller amauts of Penllla avlrostrts. Taklag Into account the number of

consummer organisms, we can Say that the summer of 1971 favorred the

developmeat of young fish and of adult planktonofagous fish. This favourable

situation of the nourishing basis was maintained also la 1962, when Cea-

tropages pontlcus reached a peak development. The 1963 summer recorded

the kiwest non-aourlshlag blomass value, due to the presance of Noctlluca

mlllarls In July and August, In very low numers. Tafelng Into account the

presence of consumer species, we i can say that trophic Ity was lower than

the average level. Low blomass values were recorded la the summer of

1964, due to the factt that the species characteristic to this season yere

poorly developed. A uncommon phenomenon to wlch we shall refer Is the

high number of Copepodtie In the nourishing group, wlch was theihltghest

la the entire period. Taking Into account also the small number of coa-

sumer specls, we can place this summer at the lower limit of trophtctty,

In the 1963 suminer, the aoa-nourtshlng organisms found exceptional deve-

lopmeat conditions and their blomass recorded the highest values of the

entire period; but, cmislderlng Its trophlclty, we can place It below the

average level, thanks to the presence la small number of consomer spe-

cis. As the suinmer reglstred reasonable blomass values, with a small

aumber of consumer specls. It can be eltuated la the feroup of years with

an average productivity.

Autumn zooplaakton was characterized by the presence of a hlg

number of minute Copepods, formed of Paracalaaus rvus and Olthoaa

, aana, as well as of a small amount of zooplanktoa. The marked decrease,

sometimes down to the dlsappeamce of larg size Copepods, could be also

observed. The aourlshlag blomass values *ere closed to those recorded la

spring. Although homothermy was recorded la autumn, we could observe

the usual stratification with the highest values topmost, and lowest at the

bottom; by Its feeding habit, zooplankton Is linked with the top layer. The
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highest trophic blomass la 1961, 1966 years, attracted fish to the shore,

fact confirmed by fishing. In 1965, unusual amounts of youag mackrel were
caught and, followring Its wide consumption, blomass was very much re-
duced, particularly when compared with that In summer.

The monthly analysis of the amount of fish caught and of the
existing trophic blomass, showed that prior to the flBhlng peaks, high va-
lues or peaks of the nourishing blomass had been recorded; la our opinion,
this attracted ftsh to the coast. Fish Inflence ou zooplankton was obvious,

as In the months when peak amounts of fish were caught the nourishing

blomass reglstred low values (Diagram 2).

Some relations betwen zooplaaktou amount and that of plaaktoao-

fagous fish caught could be estaltshed for each season. A direct relation
was established In spring between the amount of nourishing zooplanktou and
that of ptaaktonofagous fish: when a rich food existed, the amount of fish
caught In spring was the highest, while In the years with a poor trophic
basts, the amount of fish caught was small (Diagram 3). In summer, the
relation between fish and food was reversed; while the amount of fish caught

was small, the zooplankton number was high. The drop In the amount of
fish was due to the anchovys and mackrel withdrawal to the open sea, for
reproduction purposes, while the Increase In the zooplankton curve to the
significant Increase In the thermophtllc organisms. The amount of aourls-
hlng zooplankton In this season was importaat also for the further fish ge-
aerations ; the 1960 summer favoured the aew anchovys generations thanke

to the exceptional amount of zooplankton and this fact mirrored also la the
next two year fishings. A reverse. A reverse relation was observed du-
ring the next autumn : thus for small nourishing blomass during this sea-
soa was Interesting as food for fish- la view of wintering. Due to the spe-
clflc hydrometeorologlcal condttloas of the Romanian Black Sea coast, -the
relationship existing between fish and food was less evident during this

season.

Discussions

The research work so far have show that zooplaakton develop-
paenL on. the Romanian coast of Vas. Uftck Ssa had a specific character, both

- 123 -



us compared with other sectors and the less deep zones close to the shore,
the stone fades and the sand fades with Aloldls.

The work by A. PETBAN (1966) regarding zooplankton characte-

rlsttcs and dynamic within the Mamala profile, refers to the same period

of time as our researches, and shows that the adundance of meroplanktoa

la Mamala zone Is a characteristic feature, with Balanus nauplll reaching
highest numbers In May-June and October, while the annual peaks are of

the order of several hundred of mg/cu, m., repreaentlag 50 to 93 per cent
of the trophic blomass of the respective months. In the area under laves-

tlgatlon by us, meroplaakton had second-hand slgntfleance la the nourishing
blomass : 13 per cent at the utmost, while the Balanus nauplll blomass ae-

ver surpassed a density of several tens of mg/cu. m la months with peak

development. Calaaus helgolandlcus was very lafrequeatly found In the
Mamata zone, while In the area of our tavestlgatlons this Copepod was

present at every development srage, showing this species preference for

lower depth In winter, too, whwn water temperature was maintained wlthla

favourable rangs In these layers. In winter, the trophic blomass la the

Mamala area was very much reduced, as compared w^lth that found by us

when blomass values were hlger. la spring, no wide blomass values were

recorded, but the predominance of this species varied because of the partt-

cular significance of meroplankton and BotLfera la the Mamala areas. The

highest values for the nourishing blomass were recorded In slimmer In

both zones, and the quantitative differences were shnllar. Some years, the
blomass la the Mamala area surpassed 1-3 time the values found by us ;
dominant were the Balanus nauplll and the Centropa es ontlcus Copepod.
The zone Investigated by the author was dominated In summer by CIadoce-

rars species, where Peallla avlrostrls was predomlaaat, accounting for 80

per cent of the nourishing btomass. Autumn zooplankton, In both zones,

was qualitatively and quatltatlvely poor; some years, meroplaakton was the

domtaant group of the nourishing bloinass of Mamala, while la the zone

Investigated by us, Copepods were predominant.

Quantitative and qualitative differences were observed also as

compared to the stone studied by POBUMB (1966) and the dand fades
wtth_Aloldls, studied by BACES:IJ aafi coL <1961), The differences ranged
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within the limits shown for the Mamala zone, ae the depth of the former

zone was of 25 m. at the utmost. The researches conducted by the author

during the 1958-1959 period, Im 30 m depth zone, comprised between
Constantza an Portltza, jiist like the work by BACESCU and. col., pointed

to the particular significance of Balanus nauplll and Botlfera, as part of
the nourishing blomass (MABGINEANU and PETBAN, 1959).

The north-western Black Sea zone studied In detail by KOVALI

(1961, 1963) Is closed to that studied by us to the physlcal-chemlcal featu-

res. The results obtained following Investigations over a number of years,
hawe allowed the establishment of some development laws for the zooplank-

ton, as a whole, these corespoad to our findings. There are. neverthless,
many differences atf to the qualitative and quantitative composition of
zooplaaktoa, due to the fact that the researches were conducted In another
period (1951-1960). to both areas, the quantitative and qualitative slgntfl-
cance of spring zooplankton near large schools of pelagic fish and the
permanent motion of plankton agglomeration depending upon hydrologlc con-
ditlons was confirmed. The links we have established between ocean plan-

ktonofagous fish an aourlshtng blomass corresponded mainly with the data
obtained by DIMOV (1965) for the Bulgarian VODIANITZKI (1954) aprecia-
ted the average value of the Black Sea zooplaaktoa blomass between 120
and 300 mg/cu. m for the nourishing blomass. la the Investigated zone, we
foun' such values only In summer, fact wlch led us to the conclusion that
the productivity of the Roumanian Black Sea littoral was below the average
level.

Summar

The paper shows the featares of the zooplaakton, studied over the
1960-1966 period, la the zone comprised between 5 and 30 marine miles
far from the shore, vlth depths reaching 50 m In open sea. It also deter-
mines some relations between planktonofagous fish and their food basis.

The effect of the main eavlronmet factors on the qualttatlve and

quantitative zooplankton composition Is analysed and the contribution of the
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marine currents to the uneven distribution of zooplaaktoa Is shown, togethc*

with the significant role of temperature In the occnrreace, development an

disappearance of zooplaakton organisms.

The significance of the niunerlcal zonal and plurlannual dynamics,

depending upon the envLroameat Is analysed for the major species dynamics.

The annual average curve and the marked annual peaks for each species, :

depending upon the layer It lives la, are shown.

As a blomass, zooplankton Is dominated by the Copepods and

Cladocerans, and by Noctlluca mlllarls. la a single year the zooplankton

blomass reglstred wide differences from one to the other, represented, ge-

berally by a curve with the lowest peack In winter, and the highest one In

summer, and, depending upon the water layer the respective species fives

In, the slope of the curve was steep or less steep. The cross section dls-

trlbutloa shoved the hlshest values near the top, and the lowest one In the

deeper layers.

Depending upon the season, the qualitative and quantitative zoo-

plankton composition reglstred big alterations, mirroring the variations In

the physlcal-chemlcal and biological factors. The dominant element la wtn-

ter zooplanktoa of the npurlshlag group were the Copepods, making up

nearly 98 per cent of blomass, and In some years Noctlluca mlllarls po-

pulatlon was better developed. %)rlng zooplankton was characterized by the

occurence of the first Podoa polyphemoldes and Evadne s lalfera Gladoce-

rans, while the summer zooplankton, by the predominance of the Peallla

avlrostrls and Evande tergestlna Cladocerans, and of the Centropages pon-

ttcus Copepod. The widest variations In the population. Including abnost

every representative of marine aooplanktoa species, confined to various

water layers, depending upon temperature found In suinmer. Autumn zoo-

plankton was poor both quantitatively and qualitatively being dominated by

minute representatives of the Copepods, Paracalanus parvus and OUhpna

uana).

Relations were established between flsh and Its food very year,

depending upon the season. Thus, In spring there was a direct relation

between planktonofagous fish and nourishing zooplaaktoa; when food was
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abundant In spring, record amounts of fish were cough. In sujnmer and In

autumn, the relations were reversed.

It was observed that monthly, prior to flhlng, record amounts of

fish, blomass peaks had been registered, which had attracted Qab towards
the shore, and in the period when record flsMag was obtained ; the aou-

rlshlag blomass registered always sinall or minimum values.

Although zooplaaktoa behaviour la the Investigated area agreed

with the development laws, determined for the Black Sea, some specific

features, with a local character, were obseryed making It differ both from
the zooplaaktoa at low depth of the sand and stone fades facing the Boma-

alan shore, and from that tn other sectors of-the Black Sea.
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