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ABSTRACT

In this paper we present the results of a research that focused on the Idotea balthica (Isopoda, Crustacea) population’s structure from
the Agigea area. The other two species of isopods cited for Romanian Black Sea coast, Idotea metallica and Synisoma capito, were not found
among individuals collected. The results indicate that the highest value of biomass was recorded in May (20,4936g/m2); in the coming
months biomass decreases because of male mortality and recruitment of juvenile in this period. August is characterized by the lowest

biomass (1,9467g/m2 ) and a density of 341 individuals/m®.

The histograms show changes in population size classes for the six month study. Notice the difference between May, where
individuals are large, sexually mature and June, July, August, September and October characterized by small to medium sized individuals.
The analysis of co-variation of biomass and density values shows that these individuals have two breeding periods represented by the May-
June and October. The number of eggs, embryos or youngs found is also much lower in July-September period.
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Introduction

Idotea balthica (Pallas) is a widespread
species, very important consumer and prey for
benthic organisms. At the Black Sea is the most
common crustacean, it dwells in the macrophyte
accumulations and in the near-shore thickets.

Studies on the dynamics and reproductive
biology of a population of I/dotea balthica have been
made, so far, on NW European coasts and in the
Baltic Sea (4) in the Bay of Naples (Mare Morto, 2)
and in French lagoons (3).

The present study set out to determine the
lifehistory of Idotea balthica, changes in sex-ratio and
de sexual activity during the warm period of the year.

Material and methods
In order to study the lifehistory and structure
of the isopod Idotea balthica, samples were taken
during May — October 2009, at intervals of about 30
days, from Agigea.
Identification of larval stages to sex and
pregnant counting was done under binocular
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magnifying glass in the laboratory of Hydrobiology.
Sexes were separated based on the external genitalia.
To determine the length of the body, individuals
were measured from cephalic extremity to the end of
the telson using a binocular micrometer.

To determining the species we used the work of
Cardausu (1955). Density and biomass have been
reported in square meters headband. Biomass was
expressed as wet weight. Bodies have been weighing on
an analytical electron balance accurate to 0.0001g.
Abundance (ind/m?) was calculated by dividing the
number of individuals found on the surface studied in the
unit — m’. Biomass (g/m’) is the total weight of individuals
present per unit area. Data were processed by statistical
methods using the program M.S. EXCEL 2010.

Results and discussions

In the 6 samples collected monthly were
found and analyzed 669 individuals of Idotea
balthica, of whom 364 are females, of which
31.66% were pregnant. The maximum number of
pregnant females was found in May (67.60% of total
females), with an average of 81.46 larval stages/ind.
A month later the percentage decreases to 59.76%
pregnant females with 66.43 larval stages/ind. In
July and August reduced the percentage of pregnant
females more than the number of eggs and embryos



(the lowest value recorded is 4.17% pregnant in July
and 6.15% in August, with 15.75 larval stages/ind in
July respectively 18.50 larval stages/ind in August), but
increases to 26.42% values fall reaching pregnant in
September and 22.58% in October wearing a average
number of 13.21 larval stages/ind in September, 14.14
respectively larval stages/ind in October.

The analysis of the chart (Fig. 1 — ) shows
that youngs exceed during breeding periods (the
maximum number of young count for a single
female is 132 in June and 117 in May).

50
40 4
30
20 - ‘_‘ mA
10 I EB
oW BL N e ox

ac

N e < < S
QIS N \)q?c’ & \éo‘?’
& ot
3

Fig. 1. - Graphical representation of the average
number of larval stages
(A = eggs, B = embryos, C = youngs).

Maximum monthly average of eggs is 43,
value reached in May. A month later this value
decreases to 15 eggs/female, reaching minimum
values in October (2 eggs/female). In July and
August we didn’t find youngs.

Of 126 pregnant females only one have two
larval stages (egg and embryo), all other females had
only one larval stage, most showing eggs or young.

Maximum density is recorded in July 751
ind./m* (Fig. 2 — ), the density decreases over the
coming months reaches 484 ind./m’ in September
and 443 ind./m* in October. The minimum value of
341 ind./m’> for August due to weather conditions
during the sampling of individuals. The sea was
rough, the waves were very strong, with a frequency
of 3 to 5 seconds and up to 60-80 cm high.

The highest value of biomass, recorded in
May (20.4936 g/m®) is given by adult individuals
belonging to class sizes exceeding 8.4 mm. Death of
males after reproduction and harvesting of juveniles
causes low levels of biomass between June to
October, with a minimum in August (1.9467 g/m?).

Biomass (fig. 3 —) decreased sharply in June,
but increased density, which means that individuals
collected are mostly juveniles, which can be seen
from the analysis of histograms of size classes.
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Fig. 2 — Density variation of Idotea balthica
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Fig. 3 — Biomass variation (DWg/m?)
of Idotea balthica

From the simultaneous analysis of biomass
and density variations graphs shows that Idotea
balthica has two breeding periods: one in May-June
and a second in October. These periods are most
likely influenced by the large amount of food due to
algal flowering in late May and September.

But, Idotea balthica doesn’t reproduce only
in these periods, it reproduces continuously (I’m
referring here to the study period), but weaker in
July — September. In the samples samples collected
during this period we found pregnant females of
Idotea wearing a small number of eggs and embryos
(minimum values were recorded in July: 4 pregnant
females carrying only 63 eggs and embryos).
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Fig. 4 - Sex-ratio. 9/J
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Fig. S - Mean reproductive activity of Idotea
balthica population of Agigea area (7), Bay of

Naples* and French lagoons* (*2)
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Sexual activity (number of ovigerous females
/ total number of females x 100%) presents the
highest value in May and June (67,6%, respectively
62,02%). In the coming month the amount decreases
up to 6,25% (fig. 5).

Measurement of body length of individuals
collected made possible study population by size class,
the appearance of cohorts and its evolution over time.

In this respect have been established 11
classes of sizes. Length of individuals ranged from
2.88 mm (for individuals harvested in September)
and 21.28 mm (for isopodes taken in May). Charts
May and October are bimodal (fig. 7 —), indicating
the coexistence of two cohorts. For other months
charts are unimodal. In May there were two cohorts
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(C1 and C2) that disappear in June, replaced by a
cohort of juveniles (C3) resulting from reproduction.

As we can see from the fig. 4 and tab 1., sex-
ratio values range between 1,17 and 2,71, the highest
number of females could be due to male mortality
after reproduction.

Table 1. — Sex-ratio.

Month Total number of Sex-ratio
individuals /3
May 114 1,65
June 120 2,25
July 147 1,56
August 83 2,71
September 131 1,17
October 74 1,63
0,12 —FW
0,1 Power (FW)
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Fig. 6 — The correlation between length (L) and wet
weight (FW).

August (N = 83)
40

30
20
10

0

1 2 3 4 5 6 7 8 9 10
40 September (N =131)
20

g

1 2 3 4 5 6 7 8 9 10
October (N =74)

30
20

10

1 2

32 4 5 6 7 8 9 10
Size-classes

Fig. 7 — Mean size-frequency distribution of /dotea balthica (May — October 2009).
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Idotea balthica is an isomorphic species,
which results from the analysis of correlation (fig. 6)
between the length L and wet biomass FW (y = SE-
13x>31 R2=0,9574).

Conclusions

This study presents the results of a study
focused on the dynamic population of Idotea
balthica from the Agigea area — Black Sea. The
other two species cited for the Romanian Black Sea
coast, Idotea metallica and Synisoma capito, were
not found among the sampled individuals.

The results indicate a high biomass in May
(20,4936g/m2), it falls more in the coming months
due to male mortality after reproduction and
harvesting during this period of juveniles. Also, the
higher density in July could be a consequence of
reproduction.

Our results show differences in terms of
sexual activity. At Agigea, the number of ovigerous
females has the highest values in May-June. The
lowest values of ovigeous females, recorded in July-
August is due to female mortality at a few days after
release of juveniles. In French lagoons (3), more than
50% of the females are ovigerous in summer, but to fall
this decrease to less than 10%. A higher reproduction
rate presents the populations of Idotea balthica from
the Bay of Naples, with more than 90% ovigerous
females all over the year (3).

At Agigea Idotea balthica reproduce all over
the year, but more in early spring (with release of
juveniles in June) and autumn. In the northern Baltic
Sea the pairing period starts with precopula in early
June (5), females lay their eggs into brood punch in
June, and juveniles are released before the end of
July (5, 6).

Males die soon after copulation (5) so the
sex-ratio becomes more female biased in July. In
August mortality among females increase, after the
release of juveniles (5, 6). At Agigea, sex-ratio is
female biased all over the study period, with highest
amount in June (after the first period of reproduction
and death of males) and August. In the Bay of
Naples the sex-ratio is constantly 1, suggesting no
mortality in both sexes (guarino).

The histograms of size-frequency shows two
cohorts in May (C1 and C2) that disappear in June,
replaced by a cohort of juveniles (C3) resulting from
reproduction.
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Rezumat

In aceastd lucrare sunt prezentate rezultatele
unei cercetdri care s-au concentrate asupra structurii
si dinamicii populatiei izopodului Idotea balthica din
zona Agigea (Marea Neagra).

Cea mai mare valoare a biomasei a fost
inregistrata in luna mai (20,4936g/m?), in lunile care
urmeazd biomasa scade datoritd mortalitatii
masculilor in urma reproducerii §i juvenililor. Luna
august se caracterizeaza prin cea mai mica valoare a
biomasei (1,9467g/m?) si o densitate de 341 ind.m>.

Histogramele claselor de marimii prezinta
doua cohorte in luna mai (C1 si C2), din care fac
parte indivizi mature sexual care vor dispare in
iunie, fiind inlocuite de o cohort de juvenili(C3).
Analiza simultand a biomasei i densitatii aratd ca
Idotea balthica se reproduce tot timpul anului, ar
mult mai intens in lunile mai-iunie i in toamna.
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