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Abstracl On the basis of more than 300 samples of water, sediments, phytoplankton, zooplankton and benthos, the paper presents
the results concerning the actual state of biodiversity and organisms distribution in the lower (Romanian) sector of the Danube Rive.
Comparing the results with data from literature, the authors conclude that the Danubian ecosystems recently studied are strongly
affected, being characterized by low diversity, quantitative scarcity, patchness distribution of populations and presence of only 2-3
dominant forms, both in plankton and benthos. Very few "islands" of higher diversity and bundance have been signaled. The
occurance in some places of rich populations of Bivalvae proves that the filtering activity and self-purification of water capacity of the
Danubian ecosystem are still high, especially in the lron Gates and Delta sectors. The researches stressed out the need of a
permanent survey as a major duty for a better management and sustainable use of the River Danube.
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INTRODUCTION
The information on the biodiversity of the

Romanian sector of the Da.nube began to appear
in the second half of the 19'n century, but the basic
knowledge was formed only in the second half of
our century. In the monographic study "Limnology
of the Romanian sector of the Danube" published
under the aegis of the Romanian Academy in
1967, the first syntheses were made concerning
the phytoplankton, zooplankton, benthos and
nekton; the paper mentions over 160 Romanian
bibliographical titles out of which 51.9% were
published in the 1960s and22.8o/o in the'50s.

The papers appeared after 1960 contain a great
amount of data about the phytoplankton in the
Danube, in a series of lakes along the Danube or
in the Danube Delta (Oltean, Popescu; Oltean and
Cristea - 1960; Busnitd, Brezeanu, and Prunescu-
Arion; BusnitS, Endceanu and Brezeanu - 1961;
Brezeanu and Prunescu-Arion; Popescu,
Prunescu-Arion and Drigdsanu; Prunescu-Arion
and Elian - 1962; Popescu - 1963; Endceanu -
1964;etc.). Although the flowing tributaries of the
Danube were less studied. there are however data
for the rivers Gerna (Popescu, Prunescu-Arion and
Drdgisanu, 1962), Jiu and Olt (Busnitd, Brezeanu
and Prunescu-Arion, 1961), Arges (Busniti,
Endceanu and Brezeanu, 1961) etc.

The researches concerning the phytoplankton
lead to the conclusion that in the waters of the
Danube. in its lakes and in the Danube Delta 605
taxonomic units had been registred
(75 Cyanobacteria, 31 Flagellatae, 9
Dinoflagelatae, 131 Clorophyceae, 13
Heterocontae, 52 Conjugatae, 4 Characeae and
290 Diatomeae), out of which 269 species were

found only in the main course of the river (including
Sulina and Sf. Gheorghe distributaires (Oltean,
1967). From
phytoplankton

an
of

ecological point of view the
the Danubian main course

appears as a mosaic of species belonging to
various categories:
- eupfanktonic river species (Melosira granulata,
Sfepfinodr.scus hantzschii. Cyclotella
meneghiniana, C. kutzingiana, Fragillaria
crotonensis, Asterionella formosa, Nitzschia
acti n o stro id es, etc. ) ;
- euplanktonic lacustric species, which appears
frequently in the Danube owing to the water
circufation from the lakes (Iabellaria fenestrata,
Synedra acus var. angustissima, Diatoma
elongatum, Cymotopleura solea, Surirella robusta
var. splendida, etc.);
- pseudoplanktonic species which belong in fact to
microphytobentos or periphyton (Diatoma vulgare,
Synedra acus, S. ulna, Nitzschia sigmoidea, N.
vermicularis);

accidental species which appear in
phytoplancton quite at random.

As far as the zooplankton is concerned,
although Gr. Antipa revealed even in 1912 the
abundance of organisms in the Danube River
water and their importance as source of food for
fishes and their juveniles in the lakes of the easily
flooded zones, complex ecological changes
practically began only in the latter part of the 1950s
in accordance with a protocol devised by the
international team for the limnologic study of the
Danube (Busnitd and Enaceanu, 1958;
Busniti,1961; Brezeanu and Prunescu-Arion,
1962; Popescu, 1963; Popescu, 1960; Endceanu,
1964, etc.). In consequence of the researches
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between 1968 - 1962 the number of the
zooplanktonic taxonomic units in the Danube River
water was up to 155 species belonging to the
classes Protozoa, Rotatoria, Copepoda and
Cladocera. The number of species varies from one
sector of Danube to another, but upstream the
diversity is lower (27 taxonomic units between km
1.48 and km 931) than in the middle sector (106
taxonomic units between km 931 and km 170) or
downstream (67 species on the Sulina
distributary)(Eniceanu, 1 967).

The first references about the benthic fauna in
the Romanian sector of the Danube were made for
Mysidae (Bdcescu, 1935, 1937, 1938) and
sedentary polychaetes (Motas and Bdcescu,
1938). M. Bdcescu continued his benthonic studies
at the lron Gates from 1944 - 1948.

The researches carried out by Ciriusu (1943),
CSrdusu, Dobreanu and Manolache (1955), Grossu
(1943, 1955, 1963), Motas and Soarec
Tanasachi (1963), Prunescu-Arion (1960), Moti l ici
(1958), Popescu et. al. ,  (1964, 1966), etc., have
completed the list of the Danubian benthic fauna,
underlining at the same time its importance as
trophic basis in different sectors of the river
(Popescu and Prunescu-Arion, 1961; Enaceanu
and Brezeanu, 1964; Prunescu-Arion and Elian,
1964; Brezeanu and Popescu - Marinescu, 1965,
Popescu and Munteanu, 1962', Brezeanu and
Prunescu-Arion, 1962; Popescu, 1963; etc).

The studies carried out in the '50s and '60s

recorded 336 systematic elements of the benthic
fauna (the Nematodes, Nemertins, etc., were not
established to the species); as a rule, an increase
in the number of species has been registered from
upstream (141 species) down to the river mouth at
the Black Sea (226 species).

The highest diversity was registered for
Oligochaeta (52 species - 15.5o/o), Gastropoda (47
species - 14o/o), Bivalvia (38 species - 11.3%),
Amphipoda (24 species - 7.1o/o), Chircnomida (65
species - 19.3%), etc

It is well known that the Danube is the most
representative basin as far as European
ichthyofauna is concerned: 83 native species and
9 alien ones. The lower sector is inhabited by 65
species, 75% of which form the object of the
economic and game fishery. In the past few
decades important changes have occurred within
Danubian ichthyofauna; these modifications,
analysed for the Danube Delta (Gomoiu and
Munteanu, 1991) but which can be extended for
the whole Romanian sector of the Danube, are as
follows:
- the fish production and productivity are

continuously decreasing;

- the drastic decrease, sometimes to extinction
of the sturgeon and carp populations;

- the pike and zander populations are menaced
to be continuously diminished;

- the populations of the bream and especially of
the crucian carp - the opportunistic forms, have
become dominant.

This preliminary study intends to describe the
ecological state of the main river communities
under specific conditions, considering ihat the
species composition and their quantities (densities
and biomasses) represent synthetic estimates of
the Danubian biota response to various ecological
pressures and impact. This methodological
approach is well known; under the impact the
natural communities change their structural
organisation and functioning. As a rule, species
composition being affected the community
becomes simplified, dominated by the most
resistant or by the opportunistic species.

For the phyto- and zoo-plankton as well as for
zoobenthos the basic criteria to estimate the state
of communities in the lower (Romanian) sector of
the Danube River were the species composition,
number of species and their abundance, as well as
derivative structural parameters like species
diversity, evenness, dominance, etc., within the
association. Some parameters of the
phytoplankton (photosynthetical pigments content),
the suspended solids and their rations or
correlation were also employed in the ecological
assessment.

In addition, the monthly dynamics of the
phytoplankton and benthos communities at
Cdlarasi transect should explain the intensity and
extent of the impacts open riverine biota.

1. MATERIAL AND WORKING METHODS
Biological samples were taken from 48

transects; a total of 73 biological stations were
sampled (Appendix l), as follows:

54 stations for photosynthetic pigments
(Chlorophyll) - 131 samples;
49 stations for phytoplankton - 49 samples;
46 stations for zooplankton - 101 samples;
58 stations for zoobenthos - 58 samples.

The sampling methods as well as the laboratory
processing techniques of different biological
samples will be presented bellow.

1.1. Chlorophyll
Water samples for chlorophyll analyses were

collected with a plastic bucket, at 54 surface
stations (Appendix l). 49 stations were located
along the Danube River, 3 at the mouths of some
of the most important tributaries and two of them
on the Danube - Black Sea Canal. ln 40 of these
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tinction

lnaced

stations the water column was sampled as well,
with the help of 2 I Go-Flo bottles. Usually, two
depth samples were collected in these stations,
one from the intermediate layer and the second at
twice the depth of the first one.

Between 125 and 1000 ml of homogenised
water, depending on the suspended matter
content, was filtrated on a 4.7 cm diameter
Millipore filtration unit, using fiber glass Gelman
filters. To prevent acidification of the filters a few
drops of a 1% MgCO3 suspension were added
during filtration. The filters were packed in
aluminium foil and stored deep frozen, immediately
after filtration, until subsequent analyses at the
central laboratory.

The method outlined by Parsons et al. (1984),
adapted to the technical possibilities of our
laboratory, was used to analyse the chlorophylls.
After thawing, the filters were grounded with 90%
acetone, in a glass mortar, transferred in a 50 ml
centrifuge tube and, after a thorough shaking,
allowed to stand overnight with about 20 ml of 90%
acetone. The next dav the content of each tube

was brought to 30 ml, homogenised and
centrifuged for 10 minutes at 4500 rpm.

The supernatant was decanted in a 25 ml, 1"
path length spectrophotometer cuvette and
extinctions measured at 750, 664, 647 and 630
nm, on a Hach DREL 2000 spectrophotometer.
The use of a greater dilution volume and of a
shorter path length spectrophotometer cuvette
than those recommended by the method did not
affect the analyses, the contents being usually
much greater than the reported detection limit
(Parsons et al., 1984), with one exception for
Chlorophyll B and four for Chlorophyll C, when the
respective amounts were under the detection limit
of the used method.

Calculation of the amount of chlorophyll
pigments was performed using the equations of
the same authors (Parsons et al., 1984).
The total number of samples - 131, collected in
1995 in 58 stations along the Danube River at
different depths of water has been analysed.
Statistical parameters of the distributions of
chlorophyllpigments are also calculated (Table 1).
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Significance of notations:
- n - s a m p l e s i z e ;
- Xmrn, X."* - limits of the variation range;

;
- X - mean of the component,
- s - standard deviat ion;

1.2. Phytoplankton

- M6 - median of the concentrarions;
- Cv - coefficient of variation;

- Nl - Not detected

lre
ce
:d
1e
m
ie

In 48 stations phytoplankton samples were
collected from the surface of water (Appendix l), as
a rule 500 cm3 of sample being stored and
preserved with neutralised formaldehyde 4% in
plastic containers. In one station (Calarasi) 28
supplimentary samples have been collected in
August '95, September '95, October '95,

November '95, January '96, April '96; in each
month 5 samples across the Danube River, at 25
m, 150 m, 300 m from the Romanian bank and at
50 m and 100 m from Bulgarian bank. All the 76
samples were analysed using sedimentation
method, identifying and counting all algal cells at
the inverse microscope. Phytoplankton biomass
was determined by using the standard tables of

weights (cell volumes multiplied by the density of
cell content, always considered 1).

{.3. Zooplankton
During the Danube Cruise the zooplankton

samples were collected by using a 25 pm mesh
net with a rectangular opening of 1.000 cm' 125 x
40 cm) and a 10 | plastic bottle. Horizontal hauls
from the surface water layer were obtained by
gently pulling the net on 4 m in 60 s. In the case of
strong currents the bucket was used: 100 | (10
buckets) water were filtered through the some net.
Vertical hauls in the water column were performed
using a 95prm mesh mini-net with a circular
opening of 1 15 sq.cm. All  the zooplankton samples
were also preserved in buffered formaline. A total
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Table 1. Chlorophylls (Ug.l-') in the lower Danube River waters in June 1995. General statistics

Component Depth n X-in X.", x s Mo Cvoh

Chlorophyll A
Surface 1 . 7 1 42.61 t  t . z o 7.340 10.48 65.20
Intermediate 2.31 23.46 1 1 . 3 6 6 . 8 1 8 1 1  . 1 7 60.02
Bottom 4 1 1 A ? 23.60 12.33 6.664 1 2 . 8 1 54.05
Overall 14,1 1 . 7 1 42.61 1',t.62 6.970 1 1  . 5 7 59.98

Chlorophyll B
Surface n 4 ? 17.98 4 . 1 1 2.896 3.55 74.54
lntermediate 33 0.71 9.42 4 . 1 3 2.571 3.28 62.19
Bottom 41 NI 9.84 4.65 2.526 5.03 54.35
Overall 131 N I 17 -98 4.28 2.704 4.00 62.94

Chlorophyll C
Surface N I 6.20 1 . 7 3 1.002 1 . 7 2 57.94
lntermediate 5 5 0.09 5.57 2.06 1.451 1 . 8 1 70.55
Bottom 41 N I 8.60 2.40 1.774 2.08 73.75
Overall 131 NI 8.60 2.42 1 . 4 1 6 1 . 8 3 69.98
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number of 98 samples were collected during the
Danube expedition (Appendix l).

Laboratory analyses of zooplankton samples
consist in the following sequences:

concentration of the samples;
assessment of specific composition of the
samples - determination of the populations'
structure,

* counting ail the organisms under microscope;
by species, size classes, stages of
development or sex groups;
calculating densities and biomass (using
standard tables with wet fresh weight).
1.4. Zoobenthos
Benthos samples were collected with a box-

corer of 200 cmi (1/50 m2) surface. The material
(sediments and living organisms) was preserved
with 4o/o formaline and stored in plastic bags
doubled by cloth bags.

Laboratory analyses of the zoobenthos samples
were carried out according to the usual
methodology of benthos studies:

the content of each plastic bag was discharged
(for a short interval - 30-60 minutes) into a
plastic basin containig top filtered water; this
operation was done in order to soften the
material and to prevent the possible damaging
effects of the water jet on the tiny meiobenthic
organisms during the washing;

* washing of the sample through two sieves - 1
mm and 0.1 mm mesh size in order to remove
the mud and to separate macro- and
meiozoobenthos; washing was done slowly,
stirring very gently by hand to prevent
damaging or loss of animals, and using a
single fresh (tap) water jet from a low pressure
hose; the sieve was gently shaken in water so
that a flow occured from below and thus the
animals were obtained in good conditions;

* all the material retained by the sieves was
examined by the binocular microscope; all
animals were extracted and the species or
group of species were identified and counted
(in order to determine the density of
populations); the larger organisms were
measured and weighed (for size class,
structure and biomass); for smaller organisms,
the average wet weights inscribed in standard
tables were used to calculate the biomass.

2. DATA PROGESSING
Beside the usual statistical parameters, the

data concerning the structure of phytoplankton,
zooplankton or zoobenthos populations were
totally or partially processed; in order to
characterise the living organism associations in the

Danube River, the following parameters had to be
calculated:
1. Number of occurrence in stations for each

species/organisms (abbreviated usually Nocc);
2. Gonstancy (C%) - or continuity of appearance

indicating the frequency of the species in the
studied area or associations;

3. Abundance (A) - Total number of individuals
counted on all stations/plots, or absolute
number of the individuals of a certain species
or group of species in an association;

4. Dominancy (D%l - or relative abundance,
indicating the percentage of the number of the
individuals belonging to a species or to a group
of species from the total number of all species
individuals in the samples from the studied
area;

5. Index of ecological significance (W)
representing the relation between the
constancy and abundance (density or biomas)
was used to rank the species in the community
or association, according to the decreasing
importance in the system;

6. Index of similarity (Sdrensen) (Ss) - reflects
the degree of resemblance between the
biocenoses from different stations;

7. Index of coenotic affinity (Jaccard) (q) -
reflects the specific features of the biocenosis,
permitting the assessment of affinities between
species and characteristic species having the
role of indicators;

8. Indices of diversity (H), equitability (Eq and
E'q) and informational energy (E'):

H = - Ipi*  logzpr
where:
- pi - concentration (D or B) of each species

(taxon) in the sample conceived as probability,
that is:

P;= N;/N
with:
-  N;- number or biomass of the species

individuals, and
- N - number or biomass of all individuals from

the sanrple belonging to all species;

eq = 1eH-1)4S-1)
where:
- S - number of all species in the sample;

E'q = H/H'"'
where:
- Hr"" - index of the maximum diversity in the

sample (Hr",. = logzS);

E = Ipi2
where:

GEO-ECO-MAR| NA, 3/1 998
National lnstitute of Marine Geology and Geo-ecology of Romania

Proc. lntern. Workshop on "Continental Marcins and Sea Level Changes " in Tescani, Romania, Ad. 6 -12, 1997



M.-7. Gomoiu et al. - Ecological State of the River Danube Ecosystems in 1995
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For other parameters explanation will be given
where necessary.

Using the biomass and density data, ecological
index and parameters were calculated, not only for
the entire Romanian sector of the Danube, but also
for the various zones (established as a result of
their physical-chemical, morphologic and biologic
characters); for a better interpretation data have
been represented in charts (for density and
biomass).

The results of researches carried out in June
1995 in the lower (Romanian) sector of the
Danube River, refering to the biota-chlorophyll,
phyto and zooplankton, and benthos, will be
presented and discussed in this paper according to
the following manner:
*general view on the whole investigated

Romanian Sector of the River course:

Danube Delta zone - including the three
distributaries (arms) of the Danube River:
Chi l ia distr ibutary ( length 115 K.,"a = 3910
m " . s - ' a n d  v e l o c i t y  0 . 8 2 9  m . s - ' ) ,  S u l i n a
clistributary (length - 64 Km, Q = 1657 m3.s-1
and velocity 0.829 m.s-1) and Sf. Gheorghe (St.
George: length 108 Km, Q = 2130 m".s- '  and
velocity 0.867 m.s-1).

*local/special view, taking into consideration
only individual stations.

3. RESULTS AND DISCUSSION.

3.1. Biota - chlorophyll, phyto- and zoo-
plankton in the lower (Romanian) sector
of the Danube River in June 1995

3.1.1. Phytoplankton pigments - Chlorophyll
Chlorophylls (Chls) have importance in

providing information about trophic state as well as
about biological productivity of the waters. Their
ratios together with the amount of particulate
organic matter have also ecological value being a
relative measure for the level of the functioning of
the phytoplankton community.  In June 1995, 131
water samples were analysed for chlorophyll
(Appendix l). The distribution of photosynthetic
pigment in the water varies along the investigated
sector of the River Danube, the lowest values of
concentration being registered between Km 950
and Km 600 (entire lron Gates ll zone) (Fig. 1) and
the highest ones downstream and at lron Gates I
Reservoir. The distribution of Chlorophylls
concentrations within river width and depth were
also uneven, but on an average in June 1995 Chls
had the following,concentrations'. 11.62."p9 ChlA l-
' ,  4.28 pg ChlBl- '  and 2.02 pg ChlC l- '  (Table 1).
The concentrations of the basic photosynthetic
pigment - ChlA are well correlated with ChlB and
ChlcC as well as with the suspended solids
containing not only particulate organic matter, but
also fine mineral particle in suspension (Fig. 2).

Some statistical parameters of the ChlA in
surface water from different zones of the
investigated sector of the River Danube in June

Note: SD - Standard Deviation;
SV - SamDle Variance;
n - number of appearance;
CL - Confidence Level;

into
the

fron Gates I zone - 125.2 km (between Km
1072.4 and Km 947.2) covering the first
reservoir at the lron Gates: water discharoe Q
= 6555 m3.s-1 at a mean velocitv of 0.57 ri.s-1,
river inputs: Cerna;
lron Gates ll zone - 81.2 km (between Km
947.2 and Km 866); water discharge Q = 7333
m".s-' at an average velocity of 0.87 m.s-', river
inputs: Topolnita;
Middle zone | - 242 Km (between Km 866 -
lron Gates zone ll and Km 624 - Corabia)
water discharge Q = 7863 m3.s-1 at an average
velocity of 1.09 m.s-' ,  r iver: Jiu,
Middle zone ll - 249 km (between Km 624 -
Corabia and Km 375 - Cdlirasi), water
discharge O = 83.78 mt.s-t, and average
velocity of 1.95 m.s-'; river inputs: Olt, Vedea,
Arges;
Marshes zone * 293 Km (between Km 375 -
Cdldrasi - Km 85 - Mile 54+500), rivers inputs:
lalomita, Siret, Prut;

Table 2. Some statistical parameters of the Chl A concentration in the surface water
from different zones of the investigation course of River Danube in June 1995
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Flg.3

1995 (Table 2) point - out that the largest
variations of concentrations was recorded in the
fron Gates I zone (max/min. = 6.2), where there
were both lotic and lentic conditions; in the zones
where the conditions are relativly constant the ratio
between maximum and minimum concentrations
are much lower (e.9.,  1.6 at the l ron Gates l l ,
where the Chls have verv low concentration and at
the Middle zone l l ) .

On the basis of the data recorded in June 1995,
the Chls concentrations can meet one of the
following major situations:

"-high concentrations high variations:
diversity of conditions;

"-low concentrations - low variations: severe
but stable conditions (ecological pressure is high
and relatively constant);

*-high ccrncentrations - low variations: good
and stable condition for phytoplankton
development.

Downstream of lron Gates ll the concentrations
of Chls are slightly increasing.

Photosynthetic pigment concentrations are very
well correlated with phytoplankton biomasses (Fig.
3 ) .

3.1.2. Phytoplankton
In June 1995 in the lower (Romanian) sector of

the River Danube 153 species were recorded
(Appendix ll)which can be grouped in the following
taxonomic categories:
. Cyanobacteria 20 species - 13.07%
. Euglenophyceae l l  species -7.19%

' Pyrophyceae 5 species * 3.27o/o
. Heteroconteae 1 soecie - 0.65%

Bacillariophyceae 75 species - 49.02%
Chlorophyceae 41 species - 26.80%

lf the species
recorded during the
monthly monitoring al
Cdldrasi profile, other
than those listed
during the June '95

campaign are added,
then the total number
of phytoplankters
present in the lower
sector of the River
Danube in 1995 is
197, as follows:
. Cyanobacteria 24
species * 12.18o/o
. Euglenophyceae

11 species - 5.58%
' Pyrophyceae 6
species - 3.05%

. Heteroconteae 1 specie -0.51%

. Bacillariophyceae 99 species - 50.25%

. Chlorophyceae 56 species -28.43%

Only the primary list of species (Appendix ll) will
be taken into consideration below when the
discussion of results is made.

Fig. 2. Chlorophyll - Correlations
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Fig, 3. Phytoplankton and Chlorophyll
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lf the species recorded during the monthly
monitoring at Cilirasi profile, other than those
listed during the June '95 campaign are added,
then the total number of phytoplankters present in
the lower sector of the River Danube in 1995 is
197, as follows:

Cyanobacteria 24 speci es - 12. 1 8o/o
Euglenophyceae 11 species - 5.58%
Pyrophyceae 6 species - 3.05%
Heteroconteae 1 specie -0.51%

Bacillariophyceae 99 species - 50.25%
Chlorophyceae 56 species -28.43oh

Only the primary list of species (Appendix ll)
will be taken into consideration below when the
discussion of results is made.

In comparison with historical data (Oltean,
1967) the number of species recorded in 1995
represents about 40% of those existing in 1960s
(Fig. a). Many species are very rare and their
occurrence can be registered only in one or two
stations (Fig. 5); the most common species having
a high frequency in the lower (Romanian) sector of
the River Danube are'. Trachelamonas verrucosa
and T. volvocina among Euglenophyceae,
Dactyl ococcopsis acic u I an's and Oscil I atoria te n u is
among the Cyanobacteria, Cyclotella chetoceras,
C. kutzingiana, C. meneghiniana, Asterionella
formosa, A. acus, Nitzschia palea, N.

acicularis, etc. among the
Bacillariophy ceae, Acti n astru m h a ntzsch ii
and Chlorella vulgaris among the
Chlorophyceae, etc. (Appendix ll) .

On the average, in each
station/sample can be found 24
taxonomic units; the lowest number of
species in the phytoplankton populations
were recorded in the sector downstream
of lron Gates ll (St. D 7716), were only 8
species form an association dominated
by Trachelomonas volvocina and T.
verrucosa.In the richest stations up to 37
species can be counted (St. D 7753, St.
D 7754\ the structure of phytoplanktonic
association consisting of 1-2 species of
Cyanobacteria, 2 common species of
Euglenophycea (Trachelomonas
verrucosa and L volvocina), up to 25
species of Bacillariophyceae, up to 9
species of Chlorophyceae etc.Danubian
phytoplankton samples studied in 1995
are mostly heterogeneous; only in three
cases the resemblance between
phytoplanktonic communities is better,
the index of similarity being greater than
75%. Similitude of the specific structure
of phytoplankton populations from
different sectors of the lower Danube
Delta is as follows:

- 650/o between the two extreme zones, lron Gates
I and Danube Delta, and between the two adjacent
middle zones (Km 866 - Km 624 Corabia and Km
624 -Km 375, Calarasi);
- the phytoplanktonic populations from the middle
zones are similar to those from the next zone
downstream (Marshes zone) in a proportion of 63
-64%,
- the last zone lron Gates ll is connected with the
other zones already presented only in a proportion
of 46%. (Table 3).
a. lf the populations of the taxonomic groups are

taken into consideration, then we can observe the
similitude among different sectors varies from one
group to another, better resemblance being
observed between lron Gates I and Danube Delta
and lron gates ll - Middle zone ll - Marshes zone
for Cyanobacteria, among almost all sector for
Bacyllariophyta and between Middle zone ll
Marshes zone for Chlorophyceae (Table
3).Resemblance of phytoplanktonic populations
from different sectors of lower Danube River is
given by 91 species, as out of 153 taxonomic units
recorded (Appendix ll), 11 forms were found only
in tributary rivers and 51 forms are grouped strictly
in different sectors, as follows:
a. species found only in the lron Gates l:
Merismopedia glauca, Oscillatoria chalybea,
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Phormidium molle, Peridium
cincturn, Surirella linearis,
Ankistrodesmus longissimus,
Penium minutum;

b. species found only in the l ron
Gates ll Cosmarium reniforme',
c. species found only in the
Middle zone l: Cylindrospherum
maius, Gomphospheria aponina,
Eunotia lunaris, Crucigenia
fenestrata. Scenedesmus
bicaudatus, Scenedesmus
quadricauda var. maximus,
Surirella ovata;
d. species found only in the
Middle zone ll: Achnanthes inflata,
Achnanthes microcephala, Eunotia
tridentula, Hantzschia amphioxys,
Nitzschia larenziana var. subtilis,
Surirella linearis var, constricta,
Synedra affinis, Synedra nana,
Synedra ulna var. oxynhynchum,
Chodatella longiseta, Pediastrum
duplex',
e. species found only in the
Marshes zone: Merismopedia
tenuissima, Microcystis flos-aquae,
Oscillatoria limosa, Euglena
intermedia, Ceratoneis arcus,

IF
t l

lt
lt

I
I

Gyrosigma sca/prordes, Melasira angustissima,
Melosira varians, Nitzschia filiformis, Nitzschia
hungarica, Surirella ovata, Ankistrodesmus
falcatus, Chodatella quadriseta, Closterium gracile,
Oocysfis n a e g e I i, Te tra st ru m sta u rog e n i aefo rm e',
f. species found only in the Danube Delta zone:
Aphanizomenon flos-aquae, Microcystis
aeruginosa, Oscillatoria formosa, Euglena
pisciformis, Melosira italica, Nitzschia tryblionella,
Coel a stru m m icropo ru m;
g species found only in the tributary rivers:
Euglena gracilis, Euglena oxyuris, Euglena viridis,

Phacus pyrum, Diatoma vulgare var. linearis,
Navicula rhynchocephala, Neidium productum,
Eudorina elegans, Golenkinia radiata, Pediastrum
duplex var. reticulatum, Scenedesmas acuminatus
fortuosus.

The quantitative aspect of the phytoplankton
populat ions wi l l  be discussed using some
analytical and synthetical indices. The index of
diversity, reflecting in a concentrated form the
relation between the number of species and their
abundance, gives emphasis to low and sl ight ly
variable values of phytoplankton populations; the
lowest indices of diversitv were calculated for the

lron gates l l  zone (Fig. 6),
Constancy (C%) index which

points out that few species have a
frequency higher than 5A%, in
correlation with the abundance (A)
permits the calculation of
ecological significance index (W),
and then the rank of each species
into the community association.

In the whole investigated sector
of the Danube River,  out of  153
species, only 19 (12.4%) have a
frequency higher than 50% and 7
species (4.60/,) a frequency
ranging between 25 - 50%.

The first 12 soecies ranked in
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Sector ofthe Danube River in June 1995
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Fig. 6 Variation of phytoplanktonic population diversity in the lower mentioned at the general ranking,
enter the classification (Synedra
ulna, Oscillatoria tenuis, Cyclotella
comta, Elakatothrix linearis etc.);
grouped in taxonomic categories,
the first five ranked phytoplanktonic
species in different sectors illustrate
very clearly their ecological
importance (Fig 7). In the lron
Gates I and Danube Delta zones the
most significant group is
Bacillariophyta, Cyanobacteria are
representative for lron Gates ll,
while the Euglenophyta are
dominant in lron Gates ll. and the
Middle zone (Fig. 7).

Phytoplankton abundance in the
lower Danube River waters
determined in June 1995 is
sufficiently low, on an average 455
ceff.f', varying between 45-1.324
cell . l- ' ,  (Fig. 8); the dominant group
is Bacillariophyta (12-990 cell.l' '),
followed in order by Cyanophyta (4-
258 cell.l-'), Euglenophyta (0.0-
239cell.l-'), Cyanobacteria (0.0-60.0
cell.l-'), Heteroconta (0.0-28.0 cell.l-' )  and Pyrophyta (0.0-8.0 cel l . l- ' ) .
The biomasses are also reduced
varying between 0.18-3.19 mg.l-1
(Fis. 8).

As a rule, the highest values of
total phytoplankton are recorded in
the lron Gates I Reservoir, and the
next downstream zone, where the
maxima of Cyanobacteria occur; the
richest populations of primary
producers are developing in the
zone of marshes, downstream of
Calarasi(Fig. 9).

Some information on the
relationship between different components
(photosynthetic pigments, taxonomic groups) or
different parameters of phytoplankton could be
obtained from the correlation coefficients (Table 4)^
The total biomass of phytoplankton is the most
representative parameter, having significant
correlations with chlorophyll (A, B and total), total
phytoplankton density, number of Heterocontae,
Bacillariophyceae and Chlorophyceae, weight of
Bacillariophyta and Chlorophyceae.

3.1.3. Zooplankton
In the lower (Romanian) sector of the Danube

River in June 1995 the zooplankton was
investigated by collecting and processing 101
samples taken mostly from the surface layer of the
water.

rkton
tome
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the
their
ghtly
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r the
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v e a
, t n
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of
iw),
cies

ctor
153
c c t

d 7
ncy

accordance with their ecological significance
totalize more than 620/o of density and biomass.
The following B species hold a rank both in number
and weight Cyclotella chaetoceras (rank 1 in
densities - rank 1 in biomasses), Irachelomonas
volvocina (2-7), Ciclotella k1tzingiana (3-6),
Trachelomonas verrucosa (4*2), Actinastrum
hantschi (5-B), Cyclotela meneghiniana (7*12),
Asterionella formosa (8-4) and Asteionella
gracillima (11-11); Cyclotella operculata (rank 6),
Cyclotella glomerata (9), Chlorella vulgaris (10)
and A/lfzschia palea (12) are also ranked among
the first 12 species significant for densities and
Melosira granulata (3), Tribonema ulotrichoides
(5), Nitzschia actinastroides (9) and Melosira
granulata var. angustisstma (10) for biomasses.

Taking into consideration the sector of the lower
Danube River, new species, besides the 16 onesl i n
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Table 3. Similarity (>60%) of phytoplanktonic populations from different zones of the lower sector of the River Danube in June 1995

CYANOBACTERIA
lG" DD IG MZ,

tG.
nn
tG- , 7

M7" 46 67
M7. , q 6n
MS 1 F \ ) A 1 F , IF

BACILLARIOPHYCEAE
n n M 7 l l l MS M 7 tG^

^17.
IG, 7 i 7A
Mq
M 7 ^ qc

h f

tG " 6A 54 qc A7 A,A

ALL PHYTOPLANKTON SPECIES

Abreviations: lGr - lron Gates I
lGz - lron Gates l l
MZ' - Middle Zone I
MZz - Middle Zone l l

MS - Marshes Zone
DD - Danube Delta

Fig. 7. The first five phytoplanktonic species ranked according
to their ecological importance (W) and their relative numeric
dominance (summend by taxonomic groups) (D) of the Lower
Danube sectors
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Fig. I Variations of the phytoplankton
populations in the Lower Danube in June
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Cycloteila operculata
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Fig. 9 Pattern of abundance and
distribution of phytoplankton
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Table 4. Phytoplankton coefficients of conelation
rc 1995
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In comparison with the chlorophyll data published by Buijs, Uzunov and Tzankov in April 1992 (Water quality profile of the Danube
River along the Bulgarian - Romanian stretch - June 1991, ICWS Report 92.01 , Amsterdam), the present data, are sufficiently
similar.

Zooplanktonic associations consisted of 554
taxonomic units (Appendix lll) grouped as follows:

Rotatoria - 23 species (42.6%):

Bivalvia larvae - 1 species (1.8o/o);

Cladocera - 21 species (38.9%);

Cyclopoida - 6 species (11.1ok),

Calanoida - 3 species (5.6%).

Conflrming the information mentioned by
scientific literature, the present data show the
dominance of Rotifera. Most species are present
sporadically in the Danube River water being
generally brought from the flooding zone of the
River. There are some species common for the
whole lower course of the Danube River:
Brachionus calyciflorus f. amphiceros, B. c. var.
dorcas, Asplanchna herricki, Keratella quadrata
and K. cochlearis.

The actual qualitative structure of zooplankton
associations compared with that mentioned in the
literature 30 years ago (Endceanu, 1967) is much
modified, the general diversity being very low, less
than half of that existing ones in 1960 (Fig. 10).
The most important losses are in the Rotatoria
group, where almost 213 of the species were not
seen in 1995. The effect of these losses is the
change in the proportion of different taxonomic
groups; in 1995 the proportion of Cladocera and
Copepoda is higher than in 1960s (Fig. 10).

The most important part of the zooplankton
taxonomic units have a very low frequency, being
found in 1 - 5 places along the lower Danube (Fig.

11); in this case there is a sufficient uniformity in
the associations which are dominated everywhere
by the meroplanktonic larvae of Bivalvia and by
euplanktonic forms Brachionus calyciflorus t.
amphiceros and Acanthocyclops blsefosus; the

Fig. 10 Changes in the taxonomic structure of
zooplankton populations from the Lower Danube
(except deltaic lakes): number of species (N) and
their proportion (P)
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features which are very well illustrated
by the average curyes of variation (Fig.
14) as follows:

- Rotatoria and Copepoda have the
most numerous populations in the lron
Gates I and Marsh (Calarasi - Braila)
sectors;

- Cladocera populations generally
decreases downstream in the lron
Gates I sector.

Although the densities and
biomasses recorded in June 1995 are
higher than those found by Buijs et al.
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number of Rotatoria is high and represents
sometime approximately 90% from the population
(F is .  12) .

According to the data published by Buijs et
al .(1992) in June 1991, the zooplankton of the
lower Danube River encompassed by Km 834 and
Km 375 consisted of 31 taxa, the Rotatoria and
Copepoda prevailing. The authors mention that the
species composition at that time was richer than in
May 1990 (Pehlivanov, 1991) indicating better
trophic conditions. Now, in our turn in June 1995
we found a "richer" diversity in zooplankton
populations than in June 1991 (in the some sector
32 taxa, but 6 species are not common in 1991
and 1995). Can we say that the ecological
conditions in the Danube have become better? No,
we do not think so; even if the number of species
is a bit higher, the low occurrence of many forms
and the strong dominance of few species are
symptoms of a maladive planktonic system.

From the quantitative point of view the
zooplankton of the lower Danube River in June
1995 ranged between 5,225 - 123,054 sps.m-3 and
2. 19 -  224.99 mg.m: (Fig. 13),  having general
mean of 39,137 sps.m-o = 32.56 mg.m'o. The range
of variation i mean in different sectors of the
investigated course of the Danube River is as
follows:
.  l ron Gates I  zone: 17,100 - 123,054/68,553

sps.m-t and 18.64 - 128.76t72.36 mg.m-3;
. lron Gates ll zone: 8,432 - 84,849/36,388

sps.m-3and 5.49 - 18.41110.12 mg.m'3;
.  Middle zone l :  11,309 - 30,398/19,058 sps.m'3

and 4.73 - 18.26111.67 mg.m-";
. Middle zone ll: 14,118 - 39,502124,153 sps.m-3

and 10.97 -224.99149.98 mg.m-' ;
. Marsh zone: 5,225 - 91,62P149,589 sps.m-3

and 7. 1 0 - 47 .05128.41 mg. m-';
' Danube Delta zone: 6,609 - 49.601124,507

sps.m-t and2.19 - 24.41112.04 mg.m-3.
The distribution of zooplankton in different

sectors of the lower Danube presents some

- 20,12^019.340 sps.m-3 us 11,309 - 99,502121,532
sps.m-") they are very low in comparison with the
situation recorded between 1958 - 1952, that is the
densities were in 1955 lower, approximately 30
times smaller for Rotatoria, 23 times for Cladocera
and 35 times for Copepoda; on an average the
biomass of zooplankton in June 1995^was 32.56
ffig.ffi-", while in 1958 was 2.055 mg.m", that is 63
times higher.

Generally, due to the small number of species
in the stations (ranging between 3 - 17 with a
mean of 10 species per sample) and the strong
domination of a few forms, the common,
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opportunistic ones, the diversity of zooplanktonic

Fig. 12 The first five zooplanktonic species ranked according
to their ecological importance (W) and their relative (Bivalvia
larvae excluded) numeric dominance (summed by taxonomic
groups) (D) ofthe Lower Danube sectors.
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populations is low (Fig. 15); the index of diversity
computed for densities is usually smaller than that
of biomasses, e.g. at the stations D 7803, where
17 species (l''1r", = 4.087) form the zooplanktonic
association, H = 0.202 for density and H = 1.196
for biomass and at the station D 7772, where there
are only 3 species (H'"" = 1.585), H = 0.782 for
o'ensity and H = 1.215 for biomass. Likewise the
equitability wiihin the zooplanktonic population is
lower than that of the phytoplankton populations
for both density and biomass (Fig. 15). General
tendency of the planktonic population diversity is
decreasin g downstream.

Low diversity and very few dorninants maintain
a sufficient resemblance between the
zooplanktonic associations from different sectors,
a sort of uniformity; the analysed situation reveals
the fact that in 5% ol cases similarity was over
75%, in 58% of cases, 50 - 75%, in 22o/o of cases
35 - 5570 and in 14% of cases the index of
similarity was below 35%.

From the analysis of the index of affinity we
found that the many species of the zooplankton

Fig. 13 Quantitative variations of the zooplankton populations
in lower (Romanian) sector of the River Danube in June 1995

community in the lower Danube River waters are
"independent"; only in 2.5 of the analysed cases
the affinity was greater of 50% the main pairs of
involved species being as follows:
. Filinia comta - Brachionus diversicornis var.

homoceros (100);
. Scapholeberis kingi- Pleuroxus /aevis (100);
. Eurytemora velox - Acanthoeyclops bisefosus

(e1);
. Acanthocyclops crassicaudas - Brachionus

leydigi var. rotundus (100).
The zooplankton populations are rather well

correlated with those of the total phytoplankton
(Table 5); the overlap of the curves for quantitative
variations of planktonic populations found in June
1995 along the lower sector of the Danube River
clearly illustrated that the curve of phytoplankton
density is more or less parallel with that of
zooplankton density (the iwo populations have a
better numerical correlation), while the curves of
biomasses have different patterns of variations
(Fig. 16). ft is worth to mention that the zooplankt

Fig. 14 Patterns of abundance and distribution of zooplankton in
the Romanian sector of the River Danube in June 1995
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1 4 5 l b I

Phvtoolankton B 0.84 11t1IilililililIilIilililililililIil1 uililllt 1ill|ililililililIilIililil1
Zoonlankton D .1 0,54 0.39 I

Toonlankton R 4 0 4 F o 2 s 0 6 3 A
Rotatoria D 5 0.62 u.z 0 .79 o 6 6 5

Bivalvia D u o.4c U . J  I 0.94 0.5c 0.54 b

Cladocera D 7 0.33 0.0i o.49 0.54 0.5a 0.3€ 1
Cooeooda I 0.54 o A i o o 5 2 o n l 0
Deteroents 0.06 0.0t -0.03 0.44 -0.0e 0.0c o 0 7 0.0t 1 J

A

Table 5 Zooplankton coefficients of correlation

Note: Confidence limits
r > 0.49
0 . 3 9 4 < r < 0 " 4 9 0
0 . 3 0 5 < r < 0 . 3 9 3
r < 0.393
Densitv
Biomass

Fig. 15 Zooplankton population diversity
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- 9 5 - 9 9 %
- not siqnificant

zooplankton densities are better
correlated with the densities of
Bacillariophyta (r = 0,696; n = 43)
and they have negative correlation
with Euglenophyta densities (r = -
0.307; n = 43) The sufficiently
strong correlation between
zooplankton (especially Rotatoria)
biomasses and detergents
quan t i t i es  r=0 .442  -0 .653 ;  n=43)
should be explained having more
data.
3.2. Macrozoobenthos in the
lower (Romanian) sector of the
Danube River in June 1995
Q u a I itative a n d q u a ntitative stru ctu re

The qualitative analysis of the
benthos samples collected in the
Romanian sector of the Danube for
the EROS-2000 Programme allows
the assessment of the biodiversity
and actual ecological state of the
main benthic organism groups.

ln this preliminary assessment
Report references to the benthos
stations will be made using the
general number of station or its
kilometrical location (Appendix | -
where the values of densities and
biomasses are inscribed).

The quantitative analyses of
zoobenthos were made after
processing about 55 samples
(including the samples from Cdldrasi
zone and also those from the lower
course of the Arges, Danube - Black
Sea Canal, lalomita, Prut and Siret).

The qualitative analyses on the
collected material resulted in
identifying 39 taxa (including 9 types

n = 4 3
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Fig. 16 Variations of phytoplankton (FPK) and zooplankton (ZPK) densities (D) and biomasses (B) along the lower
Danube River in June 1995
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of developmental stages of some taxa) belonging
to the following groups: Protozoa-Foraminifera,
Turbellaria (Rhabdocoela), Nematoda, Annelida
(Polychaeta, Oligochaeta, Hirudinea), Mollusca
(Gasteropoda, Bivalvia), Crustacea (Copepoda,
Ostracoda, lsopoda, Amphipoda), Arachnida
(Acarina), Insecta (Trichoptera, Diptera) (Appendix
tv).

The occurrence of the 39 taxa in the
stations/samples is uneven: 15 taxonomic units
appear 1-2 times, 8 forms 3-5 times etc.; only one
group of organisms (Oligochaeta) is present in
almost all of the stations (Fig. 17). Along the lower
sector of the Danube River the qualitative
composition of benthic communities seems to be
sufficiently low and variable.
Fig. 18 Density (D - sps.m-2) and biomass (B - g.m-') variations of zoobenthos populations in the stations along the lower

(Romanian) sector of the Danube River, June 1995
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The quantitative structure is also very variable.
In order to have an integrated view upon the
abundance distribution of benthic populations in
the investigated sector of the River Danube the
following illustration are presented:

- densities and biomasses of all organisms of
benthic populations in the main course of the
Danube River (Fig. 18), in its deltaic distributaires
(Fig. 19) and Vedea, Arges, DBS Canal, lalomita,
Siret and Prut tributaires rivers (Fig" 20);

- densities and biomasses of the main groups
of zoobenthos, that is worms (Fig. 21), molluscs
(Fig. 22) and crustaceans (Fig. 23).

In all these representations, due to the large
variations of density and biomass from one station
to another the logarithmic scales are used.

Out of 39 benthonic taxa only the following 5
give about 9A% of the general density:
Olygochaeta adult (the numerical dominant - 45o/o),
Gammarida, Polychaeta, Corophiida and
Nematoda.

Referring to the biomasses the order of the first
5 ranked species is as follows: the Molluscs
Dreissena polymorpha and Lithogliphus naticoides,

then Oligochaeta worms and again two Bivalve -
Unio and Sphaerium.

In different sectors of the lower Danube River
the five most important species, giving together
more than 90% of density and biomass change as
follows:

- lron Gates I zone: Oligochaeta, Gammaridae,
Polichaeta, Corophiidae and Sphaerium (replacing
Nematoda from the general aspect representing
the entirely investigated sector) if we take into
account the densities, and Sphaerium, Dreissena,
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Fig. 19 Density and biomass of zoobenthos populations from the Danube River distributaries (Danube Delta), June 1995
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Figure 21. Densities (D - sps.m-2) and biomasses (B - g.m-2)
variatlons of the worms populatlon$ found In different

statlons along the Lowsr Danubs in June 1995
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Figure 23. Densities (D - sps.m-2) and biomasses (B - g.m-2)
variations of the crustaceans populations found in differcnt

stations along the Lower Danube In June 1995
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Oligochaeta, Unio, and Gammaridae if the
biomasses are taken into consideration;

fron Gates ll zone: Polichaeta, Dreissena,
Of igochaeta, Jaera sarsl, and Corophiidae in
density and Dreissena, Unio, Anodanta, Viviparus
and Polichaeta in biomass; resemblance between
the two groups (lron Gates I and lron Gates ll) of

Figure 22, Dsnsities (D - sps,m-z) and biomasses (B - g.m-2)
variations of ths molluscs populations found in dlfferont

stations along the Lower Danube in June 1995
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the first five important species is 60% for density
and 40% for biomass;

Middle zone I  and l l :  Ol igochaeta is the
leading groups of organisms, both for density (50-
95%) and biomass (60-98%); followed by other,
less important groups - Nematoda, Gammaridae
etc.,  but no Mol lusks;

Marches zone: numerical dominant is given
by Oligochaeta, followed in small proportion by
Gammaridae, Nematoda, cocoons of Oligochaeta
and Dreissena; biomasses are dominated by
Molluscs (Viviparus, Dreissena, Unio, Sphaerium)
and Ol igochaeta;
-  Danube Delta zone comprising the "arms" of

the Danube River in its delta, or the distributaries:
the Oligochaeta and Nematoda worms giving
more than 80% from densities are followed by
crustacean (Gammaridae and Corophiidae) and
the bivalve Dreissena; the molluscs Unio,
Viviparus, Dreissena and Anodonta, plus the
Oligochaeta worms give more than 95% of the
biomass.

Taking into account only the first five ranked
species (density criterion) in each zone we can
observe good similarity generally between the

adjacent zones (Table 6); after the biomass
criterion the similarity is less evident (Table 6).

Qualitatively, the biologic diversity resulted from
the data processing is much lower in 1995, as
compared to existing data from the specific
literature (Enaceanu, 1967). The low diversity can
be also influenced by using the results of the
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samples collected in only one month (June1995).
In addition, determinations are not yet finalised for
some zoobenthic groups (Oligochaeta, Crustacea

The building of the "lron Gates l" reservoir lake,
in 1970, caused sharp variations in the biodiversity
of this zone. Thus, the actual barrage lake area
was characterised before 1970 by a wide diversity
of benthic facies and a high biological diversity
which was seriously damaged by the stocking of a
big water mass; only the species successfully
supporting a lower concentration of oxygen and a
high uniformity of the bottom could survive. In
addition, damming and desiccations carried out in
some regions of the Danube determined the
disappearance of some initial habitats, with direct
effects on the biodiversity.

The qualitative analyses of the benthos from
various sectors of the Danube can be presented
such as follows:

O lron Gates I zone (9 samples) - 25 types of
organisms have been RECORDED. Oligochaeta
and Gammaridae (with a frequency of 50 - 100%)
present the greatest ecological importance,
followed by the Polychaeta worms, Amphipoda
Corophiidae, Bivalvia (Sphaerium, Drerssena) etc.
(Appendix IVB),

The highest values of the biodiversity were
registered at km 1048.7 (upstream Moldova Noua),
while the number of organisms and the diversity of
their types decrease downstream and in lron
Gates I Lake. Thus, the Gasteropoda populations
(Viviparus and Theodoxus) well represented
upstream Moldova Noua, disappear almost
completely; the density of the Bivalvia populations
(Sphaerium and Drei.ssena polymorpha) decrease
from 21150 and 24600 sps.m'' to 1950 and 350
sps.m-' respectively, downstream Cerna mouth

Amphipoda and Chironomida - groups
characterised by a wide diversity in the Romanian
Sector of the Danube).

and upstream Orsova (Fig. 22). The most drastic
decrease in the populations effectives affects the
Polychaeta Ampharetida (dominated by Hypania
invalida) and the Crustaceans Amphipoda,
Gammarida and Corophiidae. Thus, if the
Polychaetae reach very high densities (320500
sps.m-' at Km 1048.7), they totally disappear
upstream Orsova (Km 959.5), but the density rises
again downstream Cerna mouth (Km 952) up to
38200 sps.m-'. The Amphipoda Gammarida
popula^tions, with very high densities of 284950
sps.m-' at [m 1048.7, reach only few individuals -
300 sps.m-' at Km 1040 (downstream Moldova
Noua), and totally disappear in the other samples
from the lron Gates I barrage lake. At km 1048.7,
the Corophiidae populations have lower densities
as compared to the former group - 149800 sps.mo,
but the density also decreases (to 50-250 sps.m-';
downstream Moldova Noua (Fig. 23).

(D lron Gates llzone can be characterised only
by three samples collected in the Stations D 7710 -
Km 91 1, D 7712 - Km 879 and D 7716 - Km 866.
In comparison with other sectors the number a
taxa found is slightly higher, on average 9 types of
organisms/station were found; the total number of
forms recorded in the zone is 22. On an average
the most important as number of specimens are:
Polychaeta and Olygochaeta worms, the Bivalve
Dreissena polymorfa, the Crustacean Amphipoda
(Appendix IVC).

Generally the abundance of benthic organisms
of the zone decreases downstream along the river
course. For example, the densities and biomasses
reach values of 23300 sps.m-t at Km^866, starting
from 158750 sps.m-'  -  4156.01 g.m-z at Km 911.

Table 6 Similarities (%) between the associations of the first five ranked species
for different zones of the lower sector of the Danube River, June 1995

Density criterion

Biomass criterion

Wreow llllllli,, iililllilllllllllllllllllllllr, 160-7e% tii:-40-se%

Insity

the
(50-
ther,
'idae

rven
t b y
leta

um)

Ing
0y

In0
tio,
lhe
,he

ed
an
1e
SS

m
rs

ln

Znnoc ron Gates I lron Gafes l l Mirlrl le I Middln l l Marchoc Ftalfa

lron Gates I
lron Gates ll
Middle,
Middle l l
Marshes
l'la llr

2A '10c
n 1nn
4( 8C 1 0 (
8C 60 2C. 1 0 0
ht 80 / l BC

GEO.ECO. MAR INA, 3/1 99 B
National lnstitute of Marine Geology and Geo-ecology of Romania

Proc. Intern. Workshop on "Continental Margins and Sea Level Changes" in Tescani, Romania, Oct. 6 -12, 1997

5 5



M.-7. Gomoiu et al. - Ecological State of the River Danube Ecosystens in 1gg5

The most important species in the lron Gates ll
zone are Drelssena palymorpha, which can have
densities of 167500 - 32350 gps.m-2 and
biomasses of 738.55 - 1083.06 g.m-', Unio (50^-
25a sps.m-2 and 1050.00 - l+gO.oo g m2),
Anodonta (in a single station - D 7710,250 sps.m-'
and 1580.00 g.m-') .

@ Middle zone | - lron Gates ll - Corabia
Sector (4 samples) is characterised by a low
biodiversity, only g types of organisms being
noticed (Appendix lV D).

Downstream lron Gates dam Oligochaeta and
Nematoda are the only groups remaining
constantly represented, but the density of their
populations varies significantly: 0^-8050 sps.m't for
Nematoda and 400-6150 sps.m-' for Oligochaeta.
For the rest of benthic organisms recorded in the
lron Gates ll - Corabia sector, the densities, as
wel las the biomasses are very low - 50 sps.m-' for
Hirudinea cocoons, Gammarida^e, Insecta adult
and Aranea, then 150-200 sps.m-' for Chironomida
larvae and Ceratopogonidae larvae.

@ Middle zone ll - Corabia - CdlSrasi Sector (4
samples) - the biodiversity shows low values; 9
types of organisms were identified, the dominant
group being also Oligochaeta (100%)
(Appendix lV E). This sector is characterised by a
low biodiversity. Oligochaeta is the only constantly
present group, with densities between 5300 sps.m-'(at  Km 445 - upstream Arges mouth) and 61250
sps.m'' (km 481 - downstream Giurgiu). The fauna
identified at Km 586.3 - downstream Olt mouth and
Turnu Magurele is extremely poor - there were
noticed only Oligochaeta (24900 ̂ sps.m-'; and
Diptera Ceratopogonida (100 sps.m-"), and also at
Km 515, downstream Vedea mouth - only
Oligochaeta (5550 sps.m-2).

ln the samples collected in Olt and Vedea
Rivers, just before the confluence with the Danube,
Ostracoda and Copepoda populations appear, but
they are absent in the Danube channel.

@ The Marshes zone (12 samples) - shows arr
increasing number of benthic taxa, 21 types of
organisms being identified. The Oligochaeta
(100%) and Amphipoda Gammarida (50%) are
dominant (Appendix lV F).

Except for a small zone situated at Km 167 -
downstream Braila where the biodiversity is high
enough, the entire sector is characterised by a
poor benthic fauna, dominated by Oligochaeta
populations. Oligochaeta worms are present in all
samples with densities between 330O sps.m" (fnq
247 - downstream Hdrsova) and 28100 sps.m''
(Km 167). At Km 247 fauna is extremely poor,
organisms being almost totally absent. At Km 171 -
upstream Braila the Amphipoda populations
reappear and Gammarida show increasing
densit ies (1S600 sps.m-'at  Km 167) whi le at Km

167 the Gasteropods and Bivalves reach again
high densities (Dreissena polymorpha - 14300
sps.m-'and 4599.16 g.q', Lithoglyphus sp. - 4650
sps.m-' and 129.48 g.m-', Viviparus - 3450 sps.m-2
and 8750.38 g.m-') .

One sample from the station D 7767 (Km 167,
downstream Braila) is one of the richest benthic
sample (having a tolal population of 78900 sps.m-t
and 14.31 326 Kg.m-' ! ! l ) .

The fauna from the samples collected in the
lower zones of Siret and Prut is relatively similar to
the fauna from the Danube channel, the only
remarkable difference being the presence of a
significant Copepoda population in Siret River
(11550 sps.m' ' ) .  Ol igochaets are atso dominant in
these samples (37600 sps.m-t in Siret River and
159400 sps.m-' in Prut River).

@ Danube Delta Sector (13 samples) - is the
zone with the highest biodiversity, 22 types of
organisms being identified. Oligochaeta are the
most commune everywhere, (87.5%), followed by
Amphipoda Gammarida and Nematoda (Appendix
rv G).

ln spite of the relative high number of taxa on
the Danube River distributary the data resulted
from the sample processing indicated a relatively
poor benthic fauna in this sector. Thus, in the
samples collected from Chilia distributary
Oligochaets are dominant, with densities between
42050 sps.m-' at Km 39.7 - downstream Chilia,
and 4750 sps.m-" at Km 20 - upstream Valcov.
Biodiversity increases downstream at Km 20 being
noticed Amphipoda, Gammarida and Mollusca
Bivalvia populations ^(such as Dreissena
polymorpha (2450 sps.m-') and Viviparus viviparus
(1400 sps.m-') .

On Sulina distributary the fauna is even poorer,
dominated by Nematods and Oligochaets; only in
the mouth zone populations of Polychaeta
Nereida (1200 sps.m''), Amphipoda Gammarida
and Corophiida (450 sps.m-') and Trichoptera-
larvae (150 sps.m-') are identified.

The comparative analyses of the zoobenthos
samples from the 6 Danube sectors (Table 7)
indicate the following important aspects:

.  the highest mean density (143811 sps.m-2; is
recorded in the lron Gates I sector;

" minimum of density (250 sps.m-z) is observed
in the Danube Delta sector;

* maximum of density (866200 sps.m-t; is
registered in the lron Gates I sector;

* the highest mean biomass (2155.56 g.m-2) -
lron Gates ll sector:

* minimum of biomass (A.12 g.m-?) -  Middle
Zone l :
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* maximum of biomass (14313.30 g.m-2)
Marshes Zone (lalomita and Braila marshes),

* the highest mean number of species per
sample/station (13.1) - lron Gates l lzone;

The poorest benthic zoocoenoses in the
Danube are those from lron Gates ll - Corabia
Sector. Gorabia - Calarasi Sector is quite similar to
the former one, however a slightly increasing
biodiversity was determined.

The biodiversity of the zoobentic organisms in
the Marshes Sector, between lron Gates ll and
Corabia, cannot be compared to the previous one,
because most of the marshes on the flooding plain
were desiccated, others being integrated in the
lron Gates ll reservoir lake. Lower (Romanian)
sector of the River Danube in June 1995 could be
characterised in short by the following parameters:

* total taxonomic units; 39 (including
developmental stages for six forms);

" number of taxonomic units
samples/stations: 5.5 (1 - 15);

* the lowest number of species per sample (1) -
Marshes and Danube Delta zone;

. the highest number of species per sample
(15) - Marshes and Danube Delta zone.

*- Polychaeta 211

"- Viviparus 0/3
"- Sphaerium 112
*- Anodonta 012
This list proves that only 10 taxa out of 39 give

up to 77 % of the total density or up to 80% of the
total biomass of the benthic organisms.

ln conclusion, among the identified groups of
organisms, the Oligochaeta dominate in terms of
density along the Romanian sector of the Danube -
namely Oligochaeta Tubificiidae and Enchitreidae,
followed by Amphipoda (Gammaridae and
Corophiidae); when the biomass is considered, the
dominant species are bivalves - Unio sp.,
Dreissena polymorpha, Anodonta sp., Sphaerium
and gasteropodes Viviparus viviparus and
Lith og I y p h us nafrboides.

lf we consider the distribution of organisms
along the Danube, we can conclude that the
Oligochaeta are dominant all along the sector,
while the crustaceans and molluscs develop
important populations in density and biomass only
in the Danube Delta zone and in the lron Gates l.

Average density and biomass of the zoobenthic
populations in different zones along the lower
(Romanian) sector of the Danube River (Fig. 2a)
reveal the following tendency of variation:

- a general decreasing of the densities from
upstream to downstream with a evident fall in the
Middle zone lron Gates ll - Corabia:

- high biomasses in the extreme zones - lron
Gates I and ll and Marshes and Danube Delta
zones.

An attempt of correlation of average density of
water discharges in the some lower (Romanian)
seetor of the Danube River (Fig. 25) was not
satisfactory.
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Table 7 Some statistical data on the abundance of zoobenthos in different zones along the lower (Romanian) sector of the Danube
River. June 1995

Sector
Density sps.m Biomass g.m Number of species

nMean Min. Max. Mean Min. Max. Mean Min. Max.

lron Gates I 14381 | 4't00 88620C 1699.38 6.50 10354.33 7.8 4 1 3
lron Gates ll 7605( 2330C I 5875C 2155.56 47.95 4156.36 1 3 . 1 t z 14
ltliddle I 465C 95C 985C 0.33 0 .12 0.81 3.8
Middle l l 2092C 4900 4530C 5.38 0.39 20.39 3.8 2 6

Marshes 48144 60( 238900 1086.86 0.22 14313.3C 4.7 1 t c 1

)elta 20404 25C 1 3730C 674.88 0.34 7228.93 4.4 1 1 5 1

per

* density: - mean 53624 sps.m-' (250 - 886200
sps.m-');

- first five ranked taxa with high ecological
a a

a-

)s
7)

Oligochaeta, Gammaridae,
Polychaeta, Corophiidae and Nematoda;

14313.30 g.m-2);
mean 959.05 g.m-'  (0.12

- first five ranked taxa with high ecological
importance: Dreissena polymorpha, Lithoglyphus
naticoides, Oligochaeta, Unio and Sphaerium.

The most important taxa present as leading or
dominant form in density/biomass in all or some
sectors of the lower Danube River are as follows:

*- Oligochaeta
- Nematoda

*- Gammaridae
*- Dreissena
*- Unio
*- Corophiidae

6/5
4t0
4t3
3t4
0t4
3/0
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Figure 24.  Averago dgnsl ty and blomass var lat loni  of  th6 zoobenthlc poputaf ion3
in  d i f f e ren t  zonee  a l ond  t he  l owe r  Danube ,  June  1995
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Remarks on Ponto - Caspian Relicfs

Among the identified species the group of
Ponto-Caspian relicts is of special importance from
a scientific and ecological point of view, with the
Hypania invalida and Hypaniola kowalevskf worms
and Dikerogammarus and Corophftlm crustaceans
in the foreground.

Hypania could be found only isolated before
creating the lake at the lron Gates l. Later, in
1972, this species increased tremendously on the
benthic facies of the new lake reaching a biomass
of  287.749 g.m-2.  ln  1995 in  the same zone H.
invalida continued to develop important
populations, the registred maximum biomass being
201.427 g. m-'.

Crustaceans - Amphipoda (Gammaridae and
Corophiidae) - still maintain numerous populations
in the zone of the accumulation lake lron Gates I
and the Danube Delta zone; as for the
Gammaridae mention must be made of the fact
that the density of 284950 sps.m-t and the biomass
of 481.91 g.m''  established at km. 1.48.7 in June
1995 represent the highest values for these
amphipods, not only in the lake lron Gates l, but
also along the whole Romanian sector of the
Danube.

3.3. Some remarks on the dynamics of the
ecosystem population from the Cilirasizone

3.3.1 . Planktonic com m unity
A monitoring program for the Cilirasi zone was

established and, depending on the meteorological
conditions, in August, September, October and
November 1995 and January and Apri l  1996,
samples of plankton and benthos were collected at
the Km 375.

The results obtained, by using the same
methodology already presented in this report,
should be considered preliminary, the period of
investigation being too short. ln order to have a
general idea on the abundance and variations of
planktonic and benthic populations from the
CdlSrasi area the following aspects will be
presented below:

average abundance of
(Appendix V);

pkytoplankton

average abundance of zoobenthos (Table 8);
monthly variations of phytoplankton across the

river transect (Fig. 26);
monthly variation of average quantities of

phytoplankton (Fig. 27);
dendrogrames of similitude between planktonic

populations collected in different months (Fig. 28);
monthly variations of zoobenthos taking into

account the total population and separately the
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population divided in macro- and meio- (according monthly variations of the abundance of the
to the methodology of sample processing) (Fig. worms, crustaceans and other organisms
29); populations (Fig. 30);

Table 8 Average densities (D - sps.m-2) and biomasses (B - g.m't) of zoobenthic organisms recorded between June '95 - January'96 in Calarasi seclor of the Danube River

No,

Crt

SPECIES ,lo.occ Fo/o A Davg Deco
-^ _" i

Dom l,v RK A llavg

o.m'2

Beco
a -'2

Dom W RT

1 Foraminifers 2L 20574 4114 24574 10.707 286.87: 0.001 0.000i 0.0010t 0.001 0.064 1
Nematoda 4064 812.t 4064 2 .115 127.49( 0.002t 0.000€ 0.0028i 0.004 0.1071
Oligochaeta 10c161 036 3220i 32207 83.8071 794.63€ 75.558i 1 5 . 1 1 ' 115 .1  1  1 97.28€38.872 I

4 Olioochaeta cocons 1 2( 1460 .5 292.1 1460.{ 0.76C 74.433 o.438i 0.087( 0.4382 0.564 1.324
2( 2U 50 I 254 0.132 31.87€ 0.0381 0.007€ 0.o38r 0.04€ o 3c(

Gammaridae 2( t 4 l 25.1 127 0.06€ 22.539, o.127( o.0254 o.127( 0.164 0.7|a
Chironomidae 4( 1397 279.1 698.{ 0.727 105,71 0.304f 0.061( o.1521 0.39i 1.562
Chironomidae larvae 4( 127C 25t 63f 0.661 100.79i 0.088t 0.017t 0.0441 0 .1  14 0.84:

I Odonata larvae 1 2( 63.5 12 .1 o J .  x 0.03: 15.937 { 0.952r 0.'t 90t 0.952{ 1.228 1 .95
1 0 Ceratopoqonidae 4( 1778 2 E E  ' 889 0.925 1 19.264 4 o.142i o.o2a 0 .0711 0.18€ 1.067

Eqqs var. 2( za. . 127 0.066 22.535 'l o.o121 o.002! o o12) 0.01€ 0.221
rOTAL 3843( 1 5.533r
Worms 3331 i 15 ,199S
Molluscs 0.000(
Crustaceans 0.033(
Vatia 5041 0.300r

The main results of the investigations carried
out in the Cilirasi sector of the Danube River are

represented as follows:
1 - Phytoplankton communities flowing

downstream at CdlSrasi between June 1995 - April
1996 consisted of 153 species (Appendix V), as
follows:

Cyanobacteria - 15 species (9.8%) (-5);
Euglenophyceae - 5 species (3.3%) (-G);
Pyrrophyceae - 4 species (2.6%) (-1);

CYANOBACTERIA
Ch raococcu s I i m n eticu s
Chroococcus dlspersus
Nosfoc commune
O sci I I ato ri a /acustris

Heterocontae * 1 species (0.6%);
Bacillariophyceae - 86 species (56.2%) (+1 1);

was
gical
and
996,
rd at

BACILLARIOPHYCEAE
Attheya zachariasi
Cymbella affinis
Cymbella microcephala
Cymbella parva
Fragilaria intermedia
Gomph one m a constrictu m
Gomphonema constrictum var. capitata
Gomphonema intricatum
Gyrosigma attenuatum
Gyrosigma kutzingi
Mastogloia smithi
Melosira angustissima
Melosira binderana

Chlorophyceae - 42 species (27.5 o/o) (+i).
The total number of species is the same with

the one registered for the whole lower sector of the
Danube River in June '95 (see chapter 3.1.2.), but
there are some changes (see above marked with
plus or minus in the brackets); more than 40 new
species were recorded along the time, indicating
probably the seasonality of some forms. The new
species are as follows:

PYRROPHYCEAE
Peridinium polonicum

Melosira disfans
Navicula atomus
Navicula pupula
Neidium affinis
Nitzschia angustata
Nitzschia vitrea
Pinnularia gibba
P in n u la ri a su bcapitata
Rhizosolenia eriensls
Rhizosolen ia longiseta
Surirella didyma
Synedra ulna var. aequalis

tme
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CHLOROPHYCEAE

Acanth osph aera zach a riaris El akatoth rix gel ati nosa
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An ki strod e s m u s n itz schiordes
Closterium dianae
Closterium kutzingii
Crucig e n ia recta ng u I aris
Crucigenia tetrapedia
Desmidium swartzi

Permanently present in the samples, having a
maximum constancy are only 10 species
(Trachelomonas verrucosa, Achnanthes
minutissima, Cyclotella chaetoceras, C.
kutzingiana, C. meneghiniana, C. operculata,
Nitzschia palea, Synedra acus, S. ulna and
Chlorella vulgaris); half of these phytoplankters are
very common along the entire course of the lower

Mycrospora quadrata
Pediastrum simplex
Pediastrum tetras
Scenedesm u s g ran u I atus
Sph aerozosm a veftebratu m
Ulothrix tenuissima

Danube being ranked among the first seven
species with high ecological importance as
concerns their density and biomass. The list of the
first 10 species dominant in plankton associations
in different months comprises 31 species, out of
which only 11 species hold the first three places,
as follows:

D actyl ococcopsi s acic u I a ri s
Trachelo mon as ve rrucosa
Trac helom on as volvoc i n a
Tribo n e m a ulotrich oides
Achnanthes exilis
Achnanthes mi nutissim a
Asterionella formosa
Aste rionel l a g racill i m a
Cycl otel I a chaetoce ras
Cyclotella glomerata
Cyclotel Ia kiitzi ng iana
Cyclotell a melosiroides
Cyclotell a men egh i ni an a
Cyclotella operculata
Cyclotella stelligera
Melosira granulata
Melosira granulata var. angustissima
Melosira italica
Nitzsch ia actin astroides
Nitzschia angustata
Nitzschia palea
Nitzschia recta
Ste p h a n od i scus astraea
Steph an od iscu s h a ntzsch i
Synedra acus
Synedra ulna
Actinastrum hantzschi
Chlamydomonas ovalis
Chlorella vulgaris
Elakatothrix linearis
Ulothrix zonata

62
5

6
63

26
1 9

87
1 6
98
1 7
20
28
110
37
29
10
123
I
9

151

5
J I

106
38
118
10
25
17
20
16
23
49
50
9
18
7

4

136
1 5 3

91 74
1 1  I
4 2 1

frl T
20 10

Aug-95 Sep-95 Oct-95
15  27  11
22 42 36
14 43 7B
71128
87 69 29
37 20 15
89 33 33
62 71 85

Jan-96 Apr-95
48 58
11 37
39 25
65 76
7 1 4

6 8

9 7
2 6  1 1
16 32
68 39
5 9

18 94
10 95
84 22
9 1  1 0 3
92 104
8 4
94 10
104 111
105 112
1 9 6

2 0 5
114 117
120 12

130  130
151 151

Nov-95
45
50
72
77
9

f--r-l
13
7

lz t
I

151
20
83

102
17
103
109
10
5
18
121
'14

6

r-l
125
8

8 169

a lTl' l 3J
111  5
819

120  110
24 13
18  16
10  14
130  I
39  18
12  12
19  130
27  15
96
16 28
29 17
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Fig. 26 Monthly variations of phytoplanktonic community from the station Calarasi - Km 37S on the
lower sector of the Danube River
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It is worth mentioning that among the
phytoplanktonic species some are indicators for
pollut ion (Kobayasi and Mayama, 1982,1989), as
follows:

- intolerant to pollution: Asterionella formasa (C
- 85.7%, Rk 21130), Fragilaria crofonensr's (C -
42.8o/o, Rk 70134);

tolerant to
minutissima (C -
palea (C - 100.0%,
57.10/o, Rk 33/40);

- tolerant to
meneghiniana (C
granulata (C - 71A%, Rk 1311), Synedra ulna (C -
100.0%, Rk 10/9) .

high pollution: Achnanthes
100.0%, Rk 11/35), Nitzschia
Rk 9/24), Diatama vulgare (Q -

low pollution level: Cyclotella
- 100.0%, Rk 7/B), Melosira

OCTOBER
LB 1OO
Mr 33
c 8 0
Mz 100
RB 80

LB

The qualitative and quantitative distribution of
phytoplankton is uneven and variable in time. lf we
refer to the samples collected at the same date, in
five points across the River at different distances
from the left bank (one near the left bank - LB, one
in the centre - C, one near the right bank - RB and
two - M1, Mz in the middle of LB - C and C - RB)we
can usually observe a weak resemblance between
them, the phytoplanktonic populations having a
heterogeneous distribution. For example, taking
into account only the Cyanobacteria, even
dissimilarities can be observed in 60% of the
cases, as it can be noticed from the matrix of
sample similitude in different months:

NOVEMBER
LB 1OO
Mr 63
c 4 0
Mz 33
R B O

LB

AUGUST
LB 1OO
Mr 25
c 3 6
Mr 28
RB 20

LB

100
0 100
0 80 100
0 0 100 100

M T C M T R B

100
40 100
33 B0 100
40 100 40 100
M T C M T R B

100
28 100
0 33 100
0 34 40 100

M T C M T R B
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Fig. 27 Monthly variat ions of average quanti t ies of phytoplankton from the Station Calarasi - Km 378 on
the lower sector of the Danube River

The similarity of phytoplankton from different months is sufficiently low, values of the index of similarity
within the main taxonomic groups being as fol lows:

CYANOBACTERIA EUGLENOPHYTA
Jun 100 Jun 100
Aug 31 100 Aug 86  100
Sep 33 53  100 Sep 40  50  100
Oct 57 50 22 10A Oct 57 67 50 100
Nov 44 44 18 83 100 Nov BO 100 50 67 100
Jan 50 51 0 57 44 100 Jan 67 80 67 40 B0 100
Apr  50  15  0  28  44  50  100 Apr  50  15  0  28  44  50  100

Jun Aug Sep Oct Nov Jan Apr Jun Aug Sep Oct Nov Jan Apr

BACILLARIOPHYTA PYRROPHYTA
Jun 100 Jun 100
Aug 66 100 Aug 40 100
Sep 69 67 100 Sep 0 0 100
Oct 58 54 69 100 Oct 0 0 0 100
Nov 47 47 54 71 100 Nov 0 0 0 0 100
J a n  4 8  5 1  4 5  5 0  5 7  1 0 0  J a n  0  0  0  0  0 1 0 0
A p r  4 5  4 6  4 9  5 0  6 1  4 5  1 0 0  A p r  0  0  0  0  0  0 1 0 0

Jun Aug Sep Oct Nov Jan Apr Jun Aug Sep Oct Nov Jan Apr
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F l g u r .  2 t .  O . n d r o g r . r n .  o t  r l m  l l l t u d e  b s t w e o n
p l a  n k t o n  l c  p o p u  l a t l o n r  o l  C y a n o b r c t o r l r ,  B  ! 6 l l l a r l o p h y c o a o

r n d  C h l o r o p h y c o r r  r e  c o r d o d  l n  d l t f o r g n t  m  o n l h !  I n  t h o
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C Y A N O B A C T E R I A
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J u n

J a n
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C H L O R O P H Y C E A E
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0  2 5

The maxima of phytoplankton abundance in
Cildrasi transect were recorded in August
September in the point Ml and in October -
November in the point M2 (at the 215 and
respectively 415 lrom the left bank of the River
course), but on an average densities increase from
the zone of the left . bank {where there are
approximately 600 cell.l-') to the near central zone,
then decrease, to the centre to a limit which is
constant, from the centre of the River to its right
bank (Fig. 26).

Within the quantitative variations of the
phytoplankton in general two maxima (August and
October '95) and two minima (November '95 -
January'96) were recorded (Fig. 27).

The monthly samples from Cdldrasi transect
enriched the list of phytoplanktonic species
registered in June '95 in the lower sector of the
Danube River and this is an important positive
aspect; at the same time they proved that the
quantities of planktonic communities vary in one
month along 1000 kms-of the lower sector of the
River.

CHLOROPHYTA
Jun 100
Aug 29 {00
Sep 24 62 100
Oct 33 60 54 100
Nov 30 40 32 56 100
Jan 22 14 20 I  13 100
Apr 33 19 26 29 44 29 100

Jun Aug Sep Oct Nov Jan Apr

3.3,2, Some remarks on zoobenthos from
the Cildrasi sector

Only 11 taxonomic units (including three
developmental stages) were recorded in the
Cdldrasi sector during June '95 - January '96
(Table 8); the low number of "species" (28o/o)
from the list recorded in June'95 in the lower
sector of the Danube River) proves the
scarcity of the zoobenthos in this zone.

The organisms having permanent
populations belong to Oligochaeta worms;
no Molluscs were recorded and other
organisms have sporadic occurrence.

The highest densities and biomasses
were met in the month of June; from August
'95 to January '96; the abundance of the
benthic organisms is low, both for
specimens larger than 1 mm
macrozoobenthos and smaller than 1 mm.
(0.10 - 0,25 mm) - meiobenthos (Fig. 29).
This general pattern of changes from one
month to another is given by the Oligochaeta
populations which are dominant;

Foraminifera and lnsecta forms, have a different
shape; with the maximum of density in September
(Foraminifera - 8100 sps.m-') and maximum of
biomass in August (Odonata larvae - 0.375 g.m-z
and Chironomida - O.tet g.m-21(Fig. 3o).

In conclusion, the benthic populations in the
Cdlirasi sector of the Danube River were very
poor, both as diversity and abundance; although 5
species having the highest ecological importance
are selected to illustrate the general state of
benthos, only Oligochaeta present significance
(Fig. 30). Why is the Danube River ecosystem in
the Cdldrasi sector so poor? lt is difficult to give for
the moment a satisfactory answer. lt is known that
upstream Cdlirasi sector the River Arges
discharges its polluted waters and bottom
sediments (highest concentrations for some heavy
metals - Cr, Cu, Zn, Se, Hg, etc.); this could be a
very important factor for disturbances.

For the future the location for monthly
monitoring should be changed at another sector
less affected at the boftom level.
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Fig. 29 Quantitative variations of zoobenthos (total and divided in macro- and meio-benthos)

Fig. 30 Quantitative variations of different benthic populations
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CONCLUSIONS
The Danube River discharging into the Black

Sea water and sediments, and together with them
mineral and organic compounds, living and death
organisms, deeply influences this sea, especially
its North-Western part.

The lower sector of the river, along 1100 Km of
its course is a very complex system, playing
multiple roles, influencing and being influenced by
its tributaries; the lower Danube River acts at the
same time as:
- carrier for upstream water;
- receiver of waters discharged by tributaries or

domestic or industrial effluents along its

accumulator for a large variety of substances;
purifier * self - purifier of noxious substances;
cradle and housing basin for many biota.

All these roles strongly mark the ecosystems,
their diversity, their productivity and their living
resources. Knowledge of the state of the
ecosystem is of the greatest importance and
therefore, the investigations carried out in June
1995 in the lower (Romanian) sector of the
Danube River come to meet this requirement.

The main conclusion is that the ecosystems
in the lower sector of the Danube River are
strongly affected, being characterised by:
* low diversity - uniformity;

patchness distribution of the population;
quantitative scarcity in more than 50% of
the biotopes;

* general dominance of 2-3 forms, both in
plankton and benthos;

* existence of very few "islands" of higher
diversity and abundance.

To sum up the results, the 1995 researches
lead to the following conclusions:

1. Biodiversity is much lower in 1995 than in
1960, both for phytoplankton and zooplankton.

) Phytoplankton community consisted of 153
species; the number of species recorded In
1995 represents about 4O% of those existing in
1960. The most numerous phytoplanktonic species
(up to 80) were recorded in the Marshes ("swamp")
zone between Calarasi and Braila. Only 16
species out of 153 recorded present high
ecological importance, the most common being
the euplanktonic forms Asterionella formosa,
Cyclotella meneghiniana in the lron Gates I
sector, then Synedra ulna and Qscillatoria
tenuis in the lron Gates ll sector, Cyclotella

comta in the middle zone l, Chlorella vulgaris
and Nitzschia palea in the middle zone ll etc.

) Zooplanktonic associations consisted of 53
taxonomic units, dominated by Rotatoria (43%),
Cladocera (40%) and Copepoda (17%), being
almost uniform in all sectors. Only I
euplanktonic species are dominant;
Brachionus calyciflorus f. amphiceros and
Acanthocyclops bisefosus are present
everywhere along the Lower Danube, Asplanchna
herricki only in the lron Gates I sector, Keratella
cochlearis in the lron Gates ll sector.

2. Chlorophyll A had an average value of
10.63 pg.t'l but the limits of variations range are
large {1.71-19.36 pg.l ' l ) ;  the chlorophyll  B and C
hav.e their value (3.83 pgChl B.l-1 and 1.69 pgChl
C.t-'). Quantities of chlorophyll are well correlated
with phytoplankton masses (r=0.675, n=43), in
particular with those of Bacillariophyta.

3. Phytoplankton abundance is on the average
455 celf.l'1, varying between 45-1,324 cell.l-1; the
dominant groups are Bacillariophyta (12-990 cell.l-t), followLd by Chlorophyta 

- 
(4-258 cell.l-1),

Euglenophyta (0.0-239 cell.l-'), Cyanobacteria (0.0-
60.0 cell.l- ), Heteroconta (0.0-28.0 cell.l-') and
Pyrophyta (0.0-8 cell.l-). The biomasses vary
between 0.18-3.19 mg.l''; as a rule the highest
values of total phytoplankton are recorded in the
lron Gates I sector and the lowest in the lron Gates
ll sector, where the maxima of Cyanobacteria
occur. The richest phytoplankton usually develops
in the zone of marshes, downstream of Cil5rasi.

4. Zooplankton abundances range between
5,225-123,054- sps.m''; the average values are
39,137 sps.m't -iotal zooplankton, SZ,aOS sps.m-'
- Bivalvia larvae, 5,666 sps.m-" - Rotifera, BB2
sps.m-t - Cyclopoida and 185 sps.m-t - Calanoida.
The biomasses of zooplankton are dominated
by Rotifera^- on the average 16.36 mg.m-3 out of
32.56 mg.m-" representing the total.

The distribution of zooplankton in different
sector of the Lower Danube presents the following
features:
- Rotifera and Copepoda have the most

numerous populations in the lron Gates I and
marshes (Cdlirasi - Braila) sectors;

- Cladocera populations generally decrease
downstream lron Gates I sector.

The zooplankton populations are fairly well
correlated with those of the total phytoplankton
dominated by Bacillariophyta (r=0.54, n=43).

5. Specific diversity of the zoobenthic
associations recorded in June 1995 along the
lower course of the Danube River is very low.
Only 39 types of organisms (including besides
the superspecific units, nine developmental stages
of some species - cocoons of Oligochaeta; eggs of

*

*
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Hirudinea or Gastropoda, Chironomidae larvae,
pupae etc. Uniformity in benthos population is
given by high frequency and density of
Oligochaeta; Nematod worms and Gammaridae
crustaceans; species having higher biomasses
(Drer'ssena, Sphaerium, Unio etc.) are present only
in some zones.

6. Zoobenthos abundance was on an average
53,624- sps.m't varying between 25p - 886,260
sps.m-' (Oligoshaeta - 24,618 sps.m-', Polychaeta
- 9,287 sps.m-', Gammaridae 7,263 sps.m-',
Corophiidae - 3,481 sps.m-' etc). The^biomasses
vary between 0.124 - 14,313.3^ g.m-' having a
general mean of 960.11 g.m-'(high average
biomass is given mainly by Molluscs Anodonta
53.82 g.m-', Sphaerium 73.63 g.m-'etc.

heterogenous, patchness and uneven
distribution along the lower course of the Danube
River; the poorest sectors extend between Km 866
(lron Gates ll) and Km 375 (Cdlirasisector), that is
about 45o/o of the investigated river course, where
important polluted tributaries (Jiu, Olt, Arges)
discharge their waters; in this sector maxima of
biomasies are not higher than 20.39 g.rn-t. The
average values of abundance reveal that,
generally, densities decrease from upstream to
downstream with a dramatic fall in the sector
receiving tributaries; the most important
biomasses are developed in the lron Gates
reseruoirc and lalomita - Briila Marshes.

7. The occurrence in some places of rich
populations of Bivalves, particularly Drelssena
polimorpha, which are good suspension feeder
species (Vadineanu, Taleb, Moctar, 1991-1992),
represents a positive aspect that proves that the
capacity of the Danubian ecosystem for
filtering activity and self purification of water is
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Appendix I List of biological samples collected in the lower (Romanian) Sector of the Danube River during the EROS-2000 cruise, June 199S

:rt.
lo,

Statlon locatlon

KmJMi l e
(trom the Black Sea)

Water depth - m
Station positionlng from

left bank m Data

Number ot samples Macrozoobenthos
sraUon No

Chlorophyll Phytoplankton ZooplanKon D. sPs.m'2 B - g.m''

D 7686 1072.4 11 .00 440 5.06. 1995 a 84700 681.870
D 7685 1070.4 99950 1630.000
D 766S) 1048.7 18.30 360 6. ffi. 1995 I 1 E86200 10407.830
D 7690 1044.5 8.80 420 6.06.  1995 1 a

I

D 7691 1044 6.00 70 6. (F. 1995 34250 8.374
D 7692 1040 6.00 70 6.06.  1995 1 29450 34.123
D 7695 999 't5.80 40 7.06.  1995 1 4 @950 1941.363
D 7699 969.5 11 .80 940 7.06.  1995 3 25530 1552.431
D 7700 959.5 9.80 900 8.06. 1995 2 4 4100 526.055

1 ( D 7705 952 25.30 500 8.06.  1995 1 ? 62150 111.840
1., D 7707 947.2 25.80 620 8.06.  1995 1 1 32050 6.500
1 i D 7710 9 1 1 9.80 150 9.06. 1995 ? 158750 4156.009
l i D 7711 879 9.06. 1995 1
1t D 7712 879 9.05.  1995 46100 2262.X6

D 77'15 870 46{n af3.730
1 ( D 7716 866 20.00 330 10.06.  195 3 1 I 23200 47.962
1 D 7719 845 20.60 280 10.06.  1995 J 1 1

1 D 7721 804 10.20 550 10.06.  1995 3 1 9850 o.124
1 o 7724 788.2 11 .80 330 11 . (F .  1995 1 I 1450 o.241
2( o 7726 709.5 8.90 1 1. 06. 1995 1 I 950 0.805
21 D 7729 684 7.80 670 11.06.  19St5 3 1 1 6350 0.136

D 7731 624 12.06 .  1Ss I 1
D 7732 624 11 .80 €0 12.06 .995 1 a 7060 o,218

24 D77U 604.7 2.70 50 12.6 995 11350 2.008
2! D 7736 596.3 1214 380 12.06 .995 1 25m0 0.855
2e D 7739 ss3 10.30 4& 13.06.ooq 3 1 I
21 o 7741 526.5 3.50 30 13.06.995 12500 3.726
2t D7743 515 12.60 230 13.06.995 J 1 a 5550 0.050
2l D 7745 485 14.00 290 15.06.1995 3 4 I 16900 0.389
3( o 7746 481 1s.06.1995 6t550 262.52A
31 D 7747 445 4.80 710 5.06. 1995 2 1 1 8400 2.104
3i D77& Arges 3.00 50 6.06. 1995 1 1 1 4900 1-540
3! D 7750 426 8.30 300 6.06. 1995 2 1
3{ o7752 375 6.06. 1995 45300 20.385
3l D 7753 J  ' J 14.30 270 6.06.  1995 3 1
3t D77U 68.10O Borcea 6.80 6.06. 1995 1 600 1.765
31 D 7755 68.100 Borcea 6.E0 70 16.06.  1995
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Appendix I List of biological samples collected in the lower (Romanian) Sector of the Danube River during the EROS-2@O cruise, June 1995

lrt.
Io.

Statlon location

Km /  Mi le
(from the Black Sea)

Water depth - m
Station posltloning from

left bank m Data

Number ot samples Macrozoobenthos

Chlorophyll Phytoplankton Zooplankton D - sps.m'2 B - g.m''

3t D 7757 w l 10.40 180 17.06.1995 ? 1 1 14500 2.165

3! D 7759 Danube-Black

Sea Channel

9.80 40 17.06. 199s 2 4 19050 4.218

4( o 7761 247 13.30 160 17.06.  1995 2 1 1 3350 1.765

41 u  ( t o t 245 17.06.  1995 250 0.375
12 I 7763 1 Borcea Branch 17.80 40 17.06.  1995 3 1 1
4: a7764 lalomita 3.20 00 17.06.  1995 1 1 1 1800 1.035
u D 7766 171 26.50 90 r8- 06. 1995 J 1 13150 0.540
t[! D 7767 170 26.5S 90 18.06.  1995 78900 1€13.298
t( D 7768 169 238900 139.888
.tl D 7769 167 18.00 340 18.06.  1995 3 1 1 1 500 0.600
4[ a 7770 167 7.80 130 18.06.  1995 61 150 2721.726
4! D 7771 4+500 Macin Branch 7.80 130 18.06.  1995 3 1 1m0 0.590
5( D 7772 Siret 5.80 50 20.05- 19S5 3 1 6345t) 10.260
51 D 7774 Mile 78 19.30 ?fi 20.05. 1995 2 1 1
5i D 7775 Mile 78 4.50 20.06. 1995 21450 126.20s
5i D 7776 4.50 20.06.  1995 1 1 1 82600 31.050
tl a 7777 Mile54+5(F 6.80 rt00 20.06.  1995 2 1 1
5! D 7778 Mile 44 21.06.1995 14500 7.976

5t D 7779 Mile 44 32.3t) 200 21. 06.1995 3 I I

5i D 7781 115+270 Chilia Branch 534rX) 30.620
5t D 7783 115+270 Chilia Branch 9.80 210 21. 06.  1995 1 I 3850 1.352
5! D 7785 39.7(X) Chilia Branch 15.60 150 21.06.  1995 I I

6( D 7786 39.700 Chilia Branch 't5.60 150 21.06.  1995 1 49600 308.200
61 D 7787 20 Chilia Branch 15.60 150 21.06.  1995 4150 9.755
6: D 7788 20 Chilia Branch 11.50 270 21.06. 1995 ? 1 3900 8.870
5: D 7789 20 Chilia Branch 26250 7228.931
6l D 7794 Mile 34 23.06. 1995 3 I I

6l D 7795 Mile 34 23.06. 1995 6150 1097.182
6{ D7797 108.400 Sf.Ghoorohe 13.00 160 23.06. 1995 5 1 ,l 1300 0.345
6',i D 7800 Mile 33+1000 Sulina Br. 23 .06 .1995 1 '| 137300 1.990
6t D 7802 Hm 72 Sulina Branch 24.06.  1995 I 2050 17.407
6S D 7803 Hm 72 Sulina Branch 24. tb. 1995 3 1 1 tm 0.450
7t D 7804 Hm 72 Sulina Branch 26.06. 1995 450 61.200
71 D 7805 1.320 Sf. Gheorohe 26.06. 1995 272co 36.920
7" D 7806 1.30O Sf. Gheorohe 6.30 240 26. 06. 1995 1 2600 0.800

D 'EOA o+200 26. 06. 1995 'l
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Appendix ll Phytoplankton - species found in June 1995 in the lower (Romanian) sector of the Danube River and the main characteristics of populations

Species Densities Biomass Crt
10. No F% A l D m e d l D e c o l D % l  W  l R k A Bmed Beco I DYo w RK no.

CYANOBACTERIA
1 Anabaena constricta (Szafer) Geitler 3 6.25 1 8 0.38 6.00 0.081 1.125 7C o.2u 0.005 0.078 0.3210.015 45 1

2- - Aphanizomenon flos-aquae (1.) Ralfs
cyiinarospienum maius kutzing

J-;
I

6.25 1 0 0.2'l 3.33 0.045 0.625 79 o.'t22 0.003 0.041 0.1670.008
ooob

60 4

2.08 1 0.02 1 .000.004 0.021 1 5 1 0.013 0.000 0.013 0.018 1 1 9
4 Dactylococapsi s aciculans Lemm 25 52.08 266 5.54 10.641 .190 138.542 2? 0.222 0.005 0.009 0.3050 . 1 1 6 28 4
( Dactylococcopsis inegularis G.M. Smith o 12.50 85 1 . 7 7 14.17 10.625 4C 0.028 0.001 0.005 0.038 0.0M 69

a i
P: 9!!99*-". 9!1!! 1 q! t a i 9-ta e y wa199 i rs, _
Gomphospheria aponina Kiitzing

2 4 . 1 7 1 6 0.33 8.00 0,072 0.667 7e 0.00€ 0.000 0.003 0.0080.000 120 6
2.08 4 0.08 4.00 0.01 0.083 1 1 o.02 0.000 0.020 o.0270.000 121

8 G om pho sphe ri a /acusfns Chodat 2 4.1 o.2'l 5.00 o.417 87 0.098 0.002 0.049 0.1340.004 70
o Lyngbya limnetica Lemm. 3 6.25 0 .19 3.00 0 0.563 82 0.055 0.001 0.018 0.075 0.003 78

1 0Merismopedia g/auca (Eht.) Nageli I 2.08 8 0.17 6.00 0.036
oote

0.167106 0.008 0.000 0.008 0.0110.000 122 1 0
1 1 M e ri s mopedi a tenuissima Lemm. 2.08 4 0.08 4.00 0.083 1 1 4 0.006 0.000 0.006 0.008 0.000 123 1

1 2 Mictocysti s ae rug ino sa KUtzin g z 4 .17 1 0.31 7.50 0.067 0.625 80 0.042 0.001 o.o21 0.058 0.002 86 ' t2

1 3 Microcystis flos-aguae Wittrock) Kirchner ,| 2.08 4 0.08 4.00 0.018 0.083 1 1 0.01€ 0.000 0.016 o.0220.000 124 , t r

1 Q scillatoria chalybea Mertens 4 8.33 0.21 2.50 0.045 0.833 an 0.15€ 0.003 0.039 0.2130.013 47 l t

1 5 O scil I atori a formosa Bory 4 8.33 22 0.46 5.50 0.098 1.833 5i 0.473 0.010 0 . 1 1 8 0.649 0-039 35 1 l

1 6 Oscillatoia iimosa Kutring I 2.08 0.1s 7.00 0.031 0.1461 1 1 0-067 0.001 0.067* 
o.oti

0.092 0,00 98 1t
1 7 rmnma Gicklhorn o 12.50 54 1 . 1 3 9.00 4.24? 6.750 42 0.069 0.001 0.095 0.009 55 I

1 8 Oscillatoria pl ancfonica Woloszinska 3 6.25 0.13 2.00 a.o27 0.375 9( 0.035 0.001 0.o12 0.048 0.002 87 1 8

1 9 O sci llatoria tenurs Agardh 25 52.08 6 .10 11.72 1 .310 152.604 1 1.582 0.033 0.063 2_"17 0.824 1 3 l €

20 Phormidium molle (KUE.) Gomonl 2.08 0.04 2.00 0.009 0.042 144 0.01 0.000 0.010 0.0140.000 '125 2C
EUGLENOPHYCEAE

21 srirtp/ex H.P. 2 4 .17 0.08 2.00 0.018 0.16710i 0.011 0.000 0.006 0.0150.000 126 21
22 acus Ehrb. I 2.0s 4 0.08 4.00 0-018 0.083 11t 0,04 0.001 0.040 0.055 0.001 99 2t
23 graclrs Klebs 2.08 0.17 8.00 0.036 0.167 10€ 0.048 0.001 0.048 0.066 0.00't100 2l
24 intermedia (Klebs) Schmitz 2.08 4 0.08 4.00 0.018 0.083 1li 0.16 0.003 0.160 0.220 0.003

0.ool
79 24

25-t6 Eugle na oxyun's Schmarda 1 2.08 3 0.06 3.00 0.013 0.062 13€ 0.06 0.001 0.060
0.015

0.082 101 2l
Eugle n a pi scitormls Klebs o-23 o 0 .13 2.00 0.027 0.375 9'l 0.046 0.001 0.0630.003 80 2e

27 wridls Ehrb. 2.08 3 0.06 3.00 0.013 0.062 137 0.09 0.002 0.090
--o.oto

0.1230.002 88 27
Phacus pyrum (E.) Stein .l 2.08 3 0.06 3.00 0.013 0.06i 138 0.016 0.000 0.022 0.000

0.04t
127 28,

oblonga Lemm o 18.75 68 1.42 7.56 0.304 12.75t 3t 0.224 0.005 0.025 0.307 34 2e
Trachelornonas vemtcpsa Stokes M 91.67 1480 33.64 6.619 1356.667 4 4.719 0.09€ 0.107 6.4744.326 2 3C

31 nas volt'ocfna EhtEnb. 4 85.42 1607 33.48 39.20 7.187 1372. i le I 3.164 0.06€ 0.077 4.341 2.703 a 31
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Appendix ll Phytoplankton - species found in June 1995 in the lower (Romanian) sector of the Danube River and the main characteristics of populations

Species Densities Biomass UN
10. Nor F% A  l D m e d l  D e c o  I  D %  |  W  l R k A  I B m e d l  B e c o  I  D %  i  W  ! R k no

- 
Cry pton o n a s enostEiiren tt. 

- - . ;
v 0 04032 3 6.25 0 .19 3.00 0.563 83 0.06 0.00 0.020 0.084 0.004 71 32

J5 Gym nodi n iu m excavatum Nygaard I 2.08 4
iz
2

0.08 4.00 0.018
l o i a j

0.0831 1 8 0.032 0.00 0.032 0.044 0.00't 102
34 Gymnodinium neglectum (Schill.) Lind. 7 14.58 0.67 4.57 4.667 46 0.549 0.01 0.078 0.753 0.080 32 u
35
so

Peridium cinctum (MUll.) Ehrenb. 1

2
2.08 0.04 2.00 0.009 144 0.0'l 0.000 0.010 0.0140.000 128 35

Peridinium pygmaeurn Lindem. 4 . 1 7 o 0 .13 3.00 0.027 0.250 J I 0.042 0.00 0.021 0.058 0.002 89 3€
HETEROKONTAE
niOoiena utAicntiiAes Pisctr.37 28 58.33 309 6.44 11.U 't.382 1 1 7 5.148 0 .10I  o.racr 7.063 3.003 3
BACILLARIOPHYCEAE
niini anines c/evel Grunow 12 o30t o.oit38 25-00 132 2 .

2.
75
56

1 1.000.590 33.000
3E.438

32
3o

0.088 0.007
booo

0 .12 42 38
39 Achnanthes exilis Kutzing 1 5 31.25 {23

t
8.20 0.550 0.092 0.002 0.1260.029 40 39

40 Achnanthes inflala KUtzing 2.08 0.06 3.00 0.013 0.062
o.iti

139
i8

0.003 0.000 0.003 0 0_01
0.008

0.000 129 40
4 Ach nanthe s m icroceph ala K0tzing z 4.',| 1 0 0.21 5.00 0.045 0.006 0.000 0.003

0310
0 130 4 1

42 Ach nanthes min uti ssima Kutzing 28 58.33 449 9.35 16.04 2.008 261.917 1 5 0.267 0.006 0.3660. 26 42
43 Amphora ovalis KUtzing 2 4 . 1 7 6 0 .13 3.00 0.027 0.250 98 0.022 0.000 0.011 0.0300.001103 43
44
;t

Aste rione ll a formo sa Hassall 38 79.17
i9i7

748 15.58 19.68 3.345 592.167 I 3.944 0.082 0.104 5.411 3.'t22 4 44
Astenonella gracillima (Hantz.) Heiberg 38 53 11 .06 13.972.375 420.375 11 1 .712 0.036 0.M5 2.349 1.355 1 1

M
JU

45
Caloneis v/icula (Ehr.) Cleve 3 6.25 I 0 . 1 7 2.67 0.036 0.500 85 0.027 0.001 0.00s 0.037 46
Ceratoneis arcus K0tzing 2.08 4 0.08 4.00 0.018 0.083 1 1 9 0.012 0.000 0.012 0.0160.000 13't- s 6 4
Cocconeis placenfula Ehrenb. a 14.58 25 4.52 3.57 0.112 3.646 50 0.06 0.001 0.009 0.082 0.0091 48

49 ctaefoceras Lemm- 40 83.33 1 935 40.3 48.38 8.654 1612 I-3i 7.529 0.157 0.1 88 10.3306.274 49
E N Cyclotella comfa (Ehr.) K0tz. I 18.75 201 4 . 1 9 22.33 0.899 37 0.359 0.007 0.M0 0.493 0.067 ss- 50
51 Bachmann 20 41 .67 1142 23.79 57.1 0 5.107 4 v 1.242 0.026 0.062 1.7040.518 1 6 51
52 Cyclotella k0b.ingiana Thwaites 38 79.17 1724 35.92 45.37 7 7',lo 13A1.833 3 3.572 0.074 0.094 4 901 2.828 6l-nl 52
€ 2 melositoides (Kirch.) Lemm. 5 10.42 155 3.23 31.000.693 16 .1 34 0.249 0.005 0.050 0.u2 0.026 53
54 Cyclotella menegh i niana KUtzing 62.50 954

i 344
19.88 31.804.267:l 7 1.748 0.036 0.058 2.398 1.093 12 54

Cyctoteila operculata (Ag.) Kutzing 24 50.00 27.79 55.58 5.e66 | 667.000 o 1.362 0.028 0.057 1.8690.681 1 4 E C

stelligera Cl. v. Grun 33.33 9.06 27.191.e45 | 145.000 21 0.546 0.011 0.034 0.749 0.1 82 24 5€
57 Cymbella cistu/a (Hempr.) Grun 12.50 23 0.48 3.83 0.103 2.875 54 0.032 0.001 0.005 0.044 0.004 72
58 cymbiformis (Ktitz.) v. Heurk R 10.42

€25
31 0.65 g.l lgj 3.229 52 0^088 0.002 0.018 0 121 o.oosl57 58

59 Cymbeila prostrata (Berkeley) Cleve a 1 4 0.29 4.67 0.0631 0.875 72 0.028 0.001 0.009 0.0380.002 91 5(

60 Cymatopleura so/ea (Breb.) W. Smith I 2.08- 
417

4 0.08 0.018 0.083 120 0.032 0.001 0.032 0.044 0.001 104 60
6 1 Cymatopteura solea var. apiculata W. Sm.) Ralfs 2 4 0.08 2.00 0.0 0.167109 0.082 0.002 0.041 0 . 1 1 30.003 81 61
62 elongatum Agardth 12 25.00 348 7.25 1 87.000 28 1.023 0.021 o-o85l1.4M 0.256 22 oz
63 vulgare Bory 5 10.42 24 0.50 0.107 2.500 55 4.074 0.002 0.01510.1 02 0.008 61 63
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Appendix ll Phytoplankton - species found in June 1995 in the lower (Romanian) sector of the Danube River and the main characterislics of populations

Species
No i;i.

uenstues Biomass
eto-l D"l,

-  
a  l f i ed i w RK no.no. I A ; D m e d l  D e c o  I  D % 1  W  l R k

64
65
;;
oo

6i
6ii
;
OY
7n

1t

Diatom a v u lga re var. I inears Grunow
Eunotia /unans (Ehr.) Giunow
E u noti a tride nt uta Ehrenberg
Frag.ilaia crotonensis Kltton
Frustulia rhomboides (Ehr.) de Toni
Gomphonema olivaceum (Lyngb.) KUtz.
a oipionem a ventncosum Gregory
evrciigma acuminatum (xiitz.i naun.

1
t

1

2
1

1
z

4
I

31
22

'l

1
8
;
J

2
1

1 0
i

,s

2.08
z"oe
i.oa

20.83
4.1 i
z.og
s.33
^ ;
l - v o

' . ;q - t I

6.25
a.sg
2.08

64.5t
as.as
z.oe
2.08

46.6t
o.2s
+. t1
z.oa

20.8i
2.08

58.33

4
1

0.08
; ; ;
U.UZ

4.001 0.018
1.ooi-o.ooa

n nn1 121 0.016 0.000 0.016 0.022
o.ooe
b.ol6
1.826
0.1 43
o.oto
b.ost
o.r io
0r-
a.t44

0.000
o-ooo
0.000
0.217
o.ooa
o.ooo
o.oos
0.00,

l-.ooa
I o.ot t

t J t

igC
i3;
2o-^
t 3

i3s
az
;;
VZ

i4
si

64
6i. ; ;
oo

az
68
69'- 
?0
-.
I t

72
-i

0.021 152 0.006 0.000 0.006

5q
6

1 8
4
s

2s
1 6

0.08
1 . 1 3
0 1 3
0.0b
0.3b
b.oe
o.1t
0.60
o.ss

4.00j 0.018
5.+01 o.z?2

- lqqipla?
4.001 0.018
4.501 0.081
4.C01 0.018-aoof 

oo:e
gsTT o.rso
+.ooToo.z

0.083
1i .250

122
39
eb

0.012 0.000 0,012
o.ts3
0.052

1.331
o.ioi

0.028
o.ooz0.250

0.083 123 0
;
U

.012

.038
0.000
o.oot

0.012
0.0ib1.500 64

lzi0.083 0.08 0.002
o.boi
o.ooq
o.ooz

0.080
72
n
74

Gyrosigma sca/prordes (Rabh.) Cleve
ianEsCnia amphioxys (Ehr.) Grun.
u a itogtoi a b rdw n i G i unov

0.333 YZ 0.1 0.050
o.oig
0 bi8
o]t6

1 . 8 1 3 58 0.1 78
1.333 67 0 . 1 1 1 0._ ^

U.

152
lti

0.009
o.tios

q A

si
74-75

75
?6
1t
78

Melosra angusflssima
ueniin granitara (Etrr.IRilfs 

*'

Metosira granulata var. angus?Esrn? Mull.
Uensiia iatica (Ehr.) K0tzing

I 0 .19 9.001 0.M0 0.1 88 105 0.126 0.003
?51 5.23 b.i'oIar23162.104 18 6.018

esgT
o.125 0.194 8.2573_887 J

zoo-i 5.54
0"08

1?.99LU-qq_
4.001 0.018

121.917 25 0.083 0.182 5.484
o.1a
0.049

'1.832

0.00t
o.oor

1 0
^^
YJ

i05

77
ta
is

0.083 125 0.08s 0_002 0.088
79Melosin van'ans C. A. Ag 2 0.04 z.oo[o.oos0.042 145 0.036 0.001 0.036
80 Navicula clncfa {Ehr.) KUtzing 44 0.92 5.501 0.197 7.333 42 0.094 0"002 0_012 0j29 0.016 44 80
I Navicula cryptocephala K0tzing 27 0.56 e.oo-0.121 1.688 5g 0.039 0.00 0.013 0.054 0.002 94 81
82
ai
8?

lNavicula placenlola (Ehr-) Grunow
I Waiicut a rn y nctroceptialll Xutz'ng
lNeidium ndis (Ehr,) Cleve

1 0 0.21 5.00i 0.045 0.417 89 0.017 0.000 0.008 0.023 0.001 106 82
4 0.08 +.ool o ora 0.083 126 0.012 0.000

oliz- 
o.oot- 
o.oro

o.012 0.0160.000 136 a?

64

soo

[  ] ,33
0 .10

t-ai.6t

6.401 0.286-s.ooT 
oozt

zoJq--2.50t

13,333 J / 0.819 0.082 1.124o. ' t71 25 84
85
86

Neidium produclum (W. Smith) Cleve
Niischia acicularis W. Smith

0.104112 0.07 0.070 0.096-i.oi;

e.tao

0.001
o.a+o
2.iu

107
;;
I t. - ;
v

85-8G

s7
326.667 1 3 0.754"i.siat 0.027

87 Nilzscfiia acllnaslrordes (Lemm.) van Goor 27 56.25 7.8 r3.89i  1.677 210.938 1 6 0.094 0.167
88
89

lltrtzglg o,"",pata ![u!1] cry1'
iNi?schia filiformis (W. Smith) Hust.

7
;z
4
z
4
1

29
1 8
3
2
1

14.58
4 . 1 7
s. jj
4 .1 i
8a i
2.08

60;t
si.s0
6.25
a. t i
l.:ti

45
ra
35

0.94--; -^;
v-zY

8.73

i  6.431 0.201
i iioios63
i e.zsl o.tsz

o.coJ M 0.082 0.002 0.012 0 . 1 1 30.012 5n 88
0.583 81 0.03 0.00 0.015 0.041 0.001 't08 89

90
91
ei
g:

Nilzschra gracilrs Ha ntzsch
Nitischia h u nganca Grunow
NrEscfrr'a /lneans W. SmJth
fiti?iCnia brenziana var. subtr'Jrs Grun.

2.917 53 0.041 0.001
o.oos

0.010 0.056
b.r+o- 
aozo
0.055-0.6ei

o.+eo

0.003
o.oro
0.004
0.001
0.304
0.1 33

84
53
1s

10t
i0
27

90- 
rtT
9,-04

94
95

185
1 2

3.85
ai.25

btsol-32?
3Joi o!54

7.708 41 0.252 0.126
1.000 71 0_051 0.001

o.ooi
0.013

4 0.08 4.001 0.018 0.083 127 0.04 0.040
94
s5
;;
vo
;;

- 9 S

jNlEschia palea (Kiitz.) W. Smith
i fV;tzsctrli recfa Hantzsch

lVi?scnia sigmoidea (Ehr )W. Smith

{ Nttzschra sublirs KUEing
iNinscilfa fryblionela HenEsch 

-

692
148
i i
I

14.42
3.0s
o.is
0.f i

23.861 3.0e5- 
s.zzl osoz
+.ooi o.o1+
4.ool 0.036

418.083 l z 0.504 0.010 0.017
29 0.354 0.007 0.020

0.750 75 0.166 0.003 0.055 0.228
o.ots
o.rsa

0.010
o,oot
0.004

54
1 1 0
76

96
sl
e6

0-333 93 0.028 0.001 0.014
38 0.79 19.ooi 0.170 1.583 6 0.098 0.002 0.049
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Appendix ll Phytoplankton - species found in June 1995 in the lower {Romanian) sector of the Danube River and the main characteristics of populations

irt. Specres Densities Elomass ;rt
"to. }lo F% A  l D m e d l  D e c o  i  D T o i  W  I n t A  i B m e d l  B e c o  I  D %  I  W  l R k ilo.

99 NtEsciia tryblionetla var. Ievidensis (W. Sm.) Grun. I 4 .17 5 0.10 2.50 0. 0.208 104 0.0@l 0.01 o.027 0.001 111 99
100Rhoicosphenia curuata (K0t.) Grun. ? 6.25 1 1 0.23 3.67 0.049 0.688 77 0.016 0.000 0. 0.022 0.001 112 10c
1 0 .)-tept anodrscus aslftlea (Ehr.) Grun. 24 50.0c 289 6.02 12"M 1 144.500 22 1 .139 4.024 0.u7 1.5630.569 l 4 101
102 fiantzschi Grun. 3 6.25 0.52 8.33 0.11 1.563 63 0.002 0. 0.1030.005 67 10?
r03 ,rhea',s W. Smith 2.0€ 4 0.018 0.083 't28 0.24 0.005 0. 0.329 0.005 68 103
104 linearis var. consfnbfa (Ehr.) Grun. 1 2.0e 4 0 4.00 0-018 0,083129 0.12 0.003 0. 0.1650.002 95 104
105Suirclla ovala K0tzing 3 6.2! 0.1 3.00 0.040 0 563 84 0.035 0.001 0.01 0.048 n 10!
106 acus Ktitzing 31 &.5€ 445 9.27 14.361.990 287.396 1 4 0.322 0.007 0.01 0.442 n 10€
107 :iynedra acu s var. anguslrbsrTna Grun. 14.5€ 33 0.69 4.71 0.148 4.813 45 0.089 0.002 0.013 4.122 0.01 107
108 Synednafinis K0tzing z 4.1 98 2.04 49.00 0.438 4.083 49 0.202 0.0@ 0.101 4.277 0. t0€
109 s-ynectra nata Meister 2.08 I 0.1 8.00 0.036 0.167 1 t 0 0.003 0.003 0.004 0.000 1 109
1 1 0Synectft utna {Nitzsch) Ehr 27 56.25 26 5.44 1.167 146.81320 U. 0.015 4.027 1 . 0 1 10.415 1 8 11C
1 1 1
{12

:tynectrs ulna var. dan,ca (Kiitz.) Grun. z 4.1 0.1 ? 0.027 0.250 100 0.01 0.009 0.025 0.001 1 l 1 1 1
Synedra ulna var. oxynhynchus (K0ts) v. Heurek I 2.08 4 n 4 0.018 0.083 130 0.01 0.000 0.012 0.0160.000 112
CHLOROPHYCEAE

1 t 3 Actin astrum h anhsch i Lagerheim 36 75.00 1094 1Z 30. 4.893 820.500 3.601 0.075 n 4.941 2.70 I  I i

114
1 1 5
1 1 6

Ankistrcdesmus fahalus (Coda) Rahs
AnXisrcAe{mustai{tus-v-ar.acrculant-te.Ar.lO.S.West

4

24
2.08

.ooo
1 6'n7 0,33-mt - 

t t.s+
0.072
12315

0.333-138500 94-24 0.01
lJs

I oobb
I aoon

0.010 0.014
a.247

0.000
0.090

I 139
t e t

i 5 1
I raol

114
i t c
i1€
ii

Anldsf/odesmus falcatusvar mirabile W. v. G.S. West q 18.75 122 2.54 13.560.546 22.875 33 0.001 0.007 0.0910.012
117 Ankisttodesmus longissimus (Lemm.) Wille z 4 . 1 7 7 0 .15 3.50 0.031 0.292

4.6t5
14i75

96 0.008
o:ioe

0.000 0.0110.000
1 1 8
1 1 9
1to

Asterococcus superbus Scherlfel 6 12.50 0.77 6.17 0.165 47 0.002 0.01 0.1500.014 46
4J

1 1 8
ilaChI amydamonas oyaLs Pascher 5 14.42 2.88 27.50 0.617 36 0.209 0.004 0.042 0.287 0.022

Chlorcll a v ulga i s Beyerinck 27 56.25 751 1 E 27.82 3.359 422.438 1 0 0.489 0.010 0.018 0,671 4.275 21 tzc
I L Chod atell a /ongisefa Lemmermann 2 4 . 1 7 0 .17 4 0.036 0.333 95 0.012 0.000 0.006 0.0160.000 141

114
121-rzz

122
iA

Chodatella qu adiseta Lemmermann 2 4.1 0.13 0.027 4.250 101 0.016 0. 0. 0.022 0.001
(Jo$eium gracile gftb. 2.O8 0.06 3.00 0.013 0.062 140 0.01 0.010 0.0140.000 123

124 Clasteium pronum Br6b. 6 12.50 1 0.40 3 ,170.085 2.375 56 0.05 0.001 0.010 0.007 64 124
1 2 5Closterium stigosum Br6b, 4 8.33 I 0.31 s.750.067 1.250 69 0.094

0.020
0.03 124

126 Coelastrum micmporum Naegeli { 2.08 0.04 2.00 0.009 0.042 146 0 0.000 0.000 12e
127 cosmaium rcniforme (Ratfs) Arch 2.08 1 0.02 1.00 0.004 0.021 153 0.003 0.000 127
128Crucige n i a fe nestrat a Schmidle 1 2.08 0,06 3,000.013 0.062 141 0.01 0.015 0.000 128
129 Elakatothix lineans Pascher 14 29.1 6.94 23.79 1.489 97.125 27 0.39 0.@8 0 .114 12!
130Eudorina elogans Ehrb. I 2.OE 0.04 2.000.009 0.042 147 0 0.001 0.040 0.001 1 1 513C
1 3 1t;olenktn t a radrafa Chodat I 2.0€ 0.04 2.00 0.009 0.042 148 0.000 131
1329OCyS0S negen H.6r. 1 2.0€ 0.04 2.000.009 0.042149 0 0.000 0.006 0.008 0.000 132
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Appendix ll Phytoplankton - species found in June 1995 in the lower (Romanian) seclor of the Danube River and the main charac{sristics of populations

Species uenstt|es Elomass L;n.
no.10. No Fo/o A lomed i  o iCoToz " i  w  ! n r A  l B m e d l  B e c o  I  D %  I  W  l R k

133Panclorina morum (Muller) Bory 5 10.42 t4 0.29 2.80 0.063 1.458 65 0.35 0.007 0.0701 0.480 0.036 37 133
134
1-s

Pediastrum boryanum (turin) Menegh 4 8.33 1 6 0.33 4.00 0.072 1.333 68 0.356 0.007 0.0891 0.488 0.030 39 1 U
Pediastru m duplex Meyen 1 2.08 4 0 4.00 0.018

0.o54
0.018

0.083 131 0.008 0.@0
0.003

0.0081 0.0110.000 148 135
135Pediastrum duplex var. reticulatum Al. Br 2 4 .17 't2 0.25 6.00 0.500 86 0.136 0.0681 0.1870.006 66

i r6
136

137 Penium minutum (Ralfs) Cleve ,| 2.08 4 0.08 4.00 0.083 132 0.06 0.001
o.ooo

0.060 0.082 0.001 137
138P rotoco cc u s vind,'s Aga rd h 2 4 . 1 7 6 0 .13 3.00 0.250 102 0.013 0.0071 0.0180.001 117 138
139
iio

Richteiella botryoides (Schm.) Lemm. z 4 . 1 7 6 0 .13 3.00 0.250 103 0.012 0.000 0.0160.000 149 1 3 9
Scenedesrnus acuminatus (Lagerh.) Chod 5 10.42

2.OS
32 0.67 6.40

a.oo
0 .1 3.333 51 0.077 0.002

o.o0o
I  0 .0151 0.106
I b.oooi o.oo6

0.008
aiiiio

63
iso

140
141 Scenedesmus acuminatus fo. tortuosus (Skuja) Uherov 1 4 0.08 0.0 0.083 133 0.006 1 4

142 bicaudatus (Hansg.) Chod 1 2.08 2 0.04 2.00 0.00s 0.u2 150 0.m6 0.000 0. 0.008 0.000 151 142
1 4 Scenedesrnus caanatus (Lemm.) Chod. 3 6.25 1 3 o.27 4.33 0.05€ 0.813 74 0.055 0.001 0.018 | 0.0750.003 85 143
1 M Scenedesrnus ecomis (Ralfs) Chod 4 8.33 20 0.42 5.00 0.08€ 1.667 60 0.02 0.000 0.o27 0.002 97 144
145 intermedius Chodat 3 6.25 22 0.46 7.33 0.098 1.375 oo 0.066 0.001 0.0221 0.091 0.004 77 145
146
14,

Scenedesmus opoliensis P. Richt 4 8.33 1 9 0.40 4.75 0.085 1.583 62 0.08 0.002 0.0201 0.1100.007 65 146
Scenedesrnus quadricauda [furp.) Br6b. 1 9 39.58 285 5.94 15.00't.27! 1 12.813 26 0.288 0.006 0.016 | 0.3950.108 30 147

148 quadricauda var. maximus W.v. G. $. West 1 2.08 4 0.08 4.00 0.018 0-083 1 U 0.032 0.001 0.0321 0.a440.001 1 1 8 148
149 Selenastrum gracle Reinsch 1 0 20.83 73 1.52 7.30 0.32€ 15.208 35 0.044 0.001 0.004i 0.060 0-009 59 149
150Surirclla oyata (Kutzing) 1 2.08 3 0.06 3.00 0.0't3 0.062 142 0.008 0.000 0.0081 0.0110.000 152 150
1 5 1 staurogcniaeforme (Schroed.) Lemm 1 2.08 4 0.08 4.00 0.018 0.083 135 0.004 0.000 0.004 | 0.005 0.000 153 151
152Ulothrix zonata 5 10.42 43 0.90 8.60 0.192 4.479 48 0.368 0.008 o.a741 0.505 0.038 36 152
153 sp. Agardh 4 8.33 I 0 .19 2.25 0.04c 0.750 76 0.'t56 0.003 0.214 0.013 49 153

Dmed Dmed % Bmed Bmed %
CYANOBACTERIA 1 758 3.77 0.07 4.44
EUGLENOPHVCEAE 66.46 14.27 0.18 11.79
PYRROPHYCEAE 1 1 0.24 0.01 0.93
HETEROKONTAE 6,M 1.38 0 .11 7
BACILLAR'OPHYCEAE 302.73 64.99 0.99
CHLOROPHYCEAE 71.53 15.35 0 .16 1 0
suM 465.8s 100.00 1.5't
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Appendix lll Zooplankton - species found in June 1995 in the lower (Romanian) sec{or of the Danube River and the characteristics of populations

Crt.

no.
Species Nocc Folc

Densfties Biomass Crt.

no.A I)rned Deco 006 w RK A &ned Beco VA w RK
ROTATORIA ex.m'3 ex.m-' mg.m-3 mo.m

I Asflanchna henicki 21 55.8 381€ 88.79r 159.083 0.727 70.4 35.88 0.8s 1.49: 2.563 6.82
-7

1
Bnchionus bennini s 20.9 698 16.233 n.556 0.041 18.€ 1 : 1.26 0.029 0.1 4( 0.090 0.7€ 1

Braehionus calycillorus f. dmphicercs 37 86.C 196187 4562.488 4302.35111.658 626.s7 353.14 e.212 9.54,4 25.T/3 26.58
Brachionus calvcillorus var. dorcas x 53.5 24674 573.837 1072.826 1.466 175.n 4.42 1.03: 1.931 3.',t72 7.4
Brachionus dvershomk 14.C 163 3.791 /7.167 0.010 7.27 1 0.n 0.007 0.04€ 0.021 0.31 x

6 Brachionus levdgi var. rctundus 4.7 € 0.140 3.@C 0.000 0.81 41 0.01 0.00c 0.00t 0.001 0.03 4
7 Brachion us guadidentatus var. brevbpinus T: 58.1 1gz 44.698 76.88C 0 . 1 1 4 50.9€ 1 0 3.46 0.08{ 0.'138 o.247 2 .1e a

n Brachionus guadidentatus vdr. dnbfticulads 2.3 0 .116 5.00c 0.000 0.52 4i 0.01 0.00c 0.009 0.001 0.02 51
Brachionus qu adidentatus var. rhenenus ,| 2.? 0 . 1 1 6 5.00c 0.000 0.5t 4t 0.01 0.mc 0.009 0.001 o.a2 5i

I Brachionus urceol aris var. sericus 9.3 24 5.674 61.00c 0.014 7.27 1 o.M 0.01c 0 .110 0.031 0.31 2t 1
1 1 Cephalodeta sp. 20.s 574 13.349 63.r/8 0.034 16.72 1 t 0.98 0.023 0.10t 0.070 0.6s 1 € 1 1
1 Ffinia longbeta 1 2.2 f5c 3.488 150.00c 0.00s 2.85 2e 0.20 0.005 0.195 0.014 0 .1c 3€ 1
1 Fiinia tlmnetica 14.C 101 2.& 17.8:t3 0.006 5.8S 2C o.14 0.003 o.vz3 0.010 0.21 x 1
1 Fffinia passa 7.C ?E 0.814 |  1.667 0.002 2.U 2t 0.05 0.001 0.01 0.003 0.09 3€ 1
15 Keratela coclilearis z 51 . 287? 66.814 130.591 o.17',! 58.4? 3.73 0.087 0.'t7( o.m7 2.11 1
1 6 Kete,tafla qJadrata 3: 76.7 1142e 265.767 346.303 0.679 142.81 14.86 0.345 0.45( 1.061 5.1:
1 7Lecane sp. 1 1 . € 92 2.1& 18.40C 0.005 4.99 x o.21 0.005 0.04: 0.015 0.24 27 1 7
1 8 Lecane lunads 2.2 15 0.34S 't5.00c 0.001 0.90 3t 0.03 0.@1 0.035 0.002 0.04 41 1
1 9Lepadeila rhomboides 4,7 17 0.395 8.50C 0.001 1.36 3: o,o2 0.00c o.01( 0.ool 0.05 4 1

x Mydina ventralis 4.7 € 0 .14 3.00c 0.000 0.81 4t 0.01 0.00c 0.00? 0.001 0.04 # zl

21Platyes pafulus I 2.3 15 0.349 15.00c 0.001 0.9c 3S 0.00 0.00c 0.00: 0.00( 0.01 * 21
22 Polyadhn remata 1 41.9 565 13.14 31.389 0.034 23.4 12 o.17 0.004 0.00s 0.012 0.41 z 2t
x Tetnmastix opdensis a 9.3 x 0.581 6.250 0.001 2.X 3C 0.03 0.001 0.008 0.002 0.0€ 3€ x

BIVALVIA
24 B|VALV|Alaruae 4i 100.c139340€ 32404.791 32404.791 82.798 1800.13 I 703.35 16,357 16.35i fi.r'37 Q.4 1 2t

CLAT'OCERA
2l Aarcperus angustetus 1 2.3 1 0.023 1.mo 0.000 o.z3 51 0.07 0.002 0.07c 0.005 0.0€ 4 A
2t Alona guttata guttata 16.3 c 0.209 1.2ff i 0.001 1.85 32 0.08 0.002 0.01i 0.006 0 .18 31 x
21 Nona quadrangulais 4.7 0.093 2.000 0.m0 0.6€ 4€ 0.& 0.001 0.01f 0.003 0.06 rl3 2i
28 Bosrnln a coregoni corcgoni 1 2.3 ZJ 0.535 23.000 0.001 1 . 1 23t 0.21 0.ms 0.20i 0.015 0 . 1 1 34 2t
x Bosmina lonsirosttis 4: 100.c 6566.5 152.709 152.709 0.390 123.5€ 59.10 1.374 1.37t 4.n'l 11.72 4 x
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Appendix ltl ZooplanKon - specie found in June '1995 in the louer (Romanian) sector of the Danube River and the characteristics of popuhtions

Crt.

no.
Species Nocc Feh

Densities Biomass

no.A Dmed Deco vh W RK A Brned Beco D% w RK

3C Ceriodaphnia pulcheila 1 1 %.e 41 0.953 3.727 0.002 4.94 2a 1.6,4 0.038 0.14€ o.117 0.99 1 5 3C

31 C e riod a ph ni a rcticulata 4 9.4 0.16: 1.75C 0.000 1 .n 3t 0.28 0.007 0.07( 0.020 0.25 26 31

32 Chydorus sphaeicus 25 58.1 5't7 12.OzJ 20.68( 0.031 4.4 1 1 4.65 0.10e 0.186 0.332 2.51 l 1 3t
33 Daphnia cucullate s 20.! 6E 1.581 7.55€ 0.004 5.75 21 3.26 0.07€ 0.363 0.233 1 . % I 3:
u Daph nia gale ata g ale ata 6 60.t 172 4.0@ 6.61€ 0.010 15.55 1 t 8.26 0.192 0.318 0.590 3.41 1 7
3t Aspa ralo n a ro strata rcstrata I 18 . t 33 0.767 4.12! 0.m2 3.78 4 0.43 0.01c 0.e54 0.031 o.43 21 2t

4 Eurycercus lameilafus 1 2.i 0.023 1.00c 0.00c 4.73 52 0.' lc 0.002 0.100 o-007 0.07 41 3€
37 tlyocryptus agilis 1 2.i 1 0.023 1.00c 0.000 o.23 (a o.o2 0.00c 0.020 0.001 0.03 50 3i

3t Leydgia leydigli 9 20.s 1 5 0.349 't.667 0.001 2.7C 21 0 .15 0.003 0.017 0.011 o.27 6 3€

3€ Pleurcxus laevis laevis 3 7.( 6 0.140 2.00c 0.00c o.9s 3i o.05 0.001 0.018 0.004 0.09 37 3€

4 Pleuroxu s a du ncu s eduncu s 1 2.4 5 0. ' t t6 5.00( 0.00c o.52 4a 0.05 0.001 0.045 0.003 0.05 45 4

41 Pleu toxu s u ncin afu s u ncinatu s 3 7.( 1 0 0.233 3.3:r: 0.001 1.27 3 0.09 0.00i 0.030 0_006 0.12 33 4',1
42 Macrothrix laticom6. 2 4,i 2 0.047 1.m( 0.000 a-47 5C 0.05 0.001 0.026 0.004 0.07 4 4r2

43 Scapholeberis Kngi 3 7.( 5 0 .116 1.667 0.000 0.90 4 0.20 0.00€ 0.067 0.014 0 . 1 8 30 4

4 S c a ph ole be rE mu c ron ata 1 2 27.( 457 10.628 38.083 o.o27 17.22 1 18.28 o.42! 1.523 1.306 3.44 9 44

,15Shnoeephalus vetulus 7 ' t6.: 1 1 0.256 1.571 0.001 2.M 31 0.88 0.02c o.1% 0.063 0.58 n 4€

CYCLOPOIDA

ffi Ac a nt h ocy d o p bisetosus 4 100.( 337s7 785.M7 785.047 2.006 280.19 100.94 2.341 2.U7 7.m 15.32 3 4L

47 Ac a ntho cy cI o p s crasscauds I 2.4 1 0.023 1.00c 0.000 o.n il 0.00 0.00c 0.0& 0.00c 0.01 53 4i
I Acanthocyclops iidis 4.7 0.070 1.50( 0.00c 0.57 4 0.1c 0.002 0.049 0.007 0.10 35 4t
4S)Cvclow rubens rubens 11 21 0.488 4.N 0.001 2.n x 0 .17 0.(xx 0.034 0.01 o.2, 28 4€

50 Cyclop vcinus vkinus ,| 2.i 0.209 9.00( 0.001 0-7c 4: 0.07 0.00i o.o74 0.ff)s 0.06 42 5(

5r Eu cy clo ps se ml afus semrlafus I r8.( 16: 3.791 n37l 0.010 8.4i) I 0,93 o.an a.117 0.067 0.64 1 9 51
CALANOIDA

52 Calanipeda aquae dulcis 4.7 4.5 0.105 2.2* 0.000 0.70 4 0 .15 0.003 0.074 0.010 0 .13 32 5i

53 Eurytemora velox 42 97.7 3915.8 91.058 93.72e 0.233 94.31 36.14 0.84C 0.860 2.581 9.06 5 s
54 Eudiaptorrus gracilis 13 9.2 34 0.791 2.611 0.002 4.89 24 0.99 0.023 0.076 0.071 0.83 16 *

D med D rned % Bmed Bmed %

Rotatorla 5665.70 14.4t 10.68 32.80

Bivalvia 32N4.79 82.8C 16.3€ fi.24

Cladocera 184.9€ o.4i 2.2e 7.01

Copepoda 881.5€ ?.25 3.24 9.95

Zooolankton total 39137.0€ 100.00 32.5€ 1@.00
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Appendlx lV. Main Characieristics of zoobenthos populations from the lovner (Romanian) seclor of the River Danube. June 1995

11A. Entire inv6tigat6d eector

Species Nocc F% _Qelgrtleg D - sp,s.m'z Biomasses B - o.m*
A I Davg I Deco 1 Do/. w lnt A I Bavq I- seco T -Dd-l- ' 

w-TRk

2;
J- 4

5
6

-z
I

zou 5.0 250.00c 0 gg9
0.021

i 3.162- - - -
i 8.124

33
24

0.015 0.00€ 0. 0.000
0.00f

0.024 36
I unteilana 3 € 550 |  1 . 0 183.333 q 986i

0.065
0.008
0.001

i  0.129
i 0.022

0.224 26
Rhabdocoella 3 o 650 13.0 0.024 8.83 23 0.000 0.092 2S
ry9tng!-sqx Yqr. 21 42 132600 2652.O 6314.28€ 191!

0.063
_?3_3Jt?

14.283 21
0.304i 0.006

z6.aiol i.s6t
- _ _q.gu

26.123
0.001-0.i63 0.526 20

Nereroae 3 6 1 34.0 566.66? 3.197 1 4
!tna!!?arylge 6 12 185.0 1541 .66i 0.3{5 47.11 1 6.340i 0j21 1.057 0.013 T286 16
Pojrchaeta ( rnplqrellqaeL 1 0 20 464350 9287.0 46435.00C t7.3't9 430.976 272.198, 5.444 0.567 24.326
ellgqslqeq -vr! 4A 96 24618.0 25643.750 45.909 1537.31 1866.561 i 37.331 3.888 62.413

v
f
1 1

,ellg$naera qocaqrs 1 9 38 648-0 2231.579 1.58 179.51 12.692i 0.254 0.026 t
Hirudlnea var. 6 1 i 4 82.0 683.333 0.1 53 31.369 '16 72.5651 1.451 ' t2 0 4 1
Ilrulrneq qgsl z 2 0 50.000 0.0u 2.82 u 0.002 0 0.000 31

12 Theohxus tnnsyarsa/is 150.000 0.01 7.U 26 16.3951 O 328 5 465 o o34
I Thedoxus danubialis 2 a 50.000 0.004 2.828 35 6.895 0 .1 o o14 o 7 7
1 4 u-Appyg 1t 121 1 033.333 0.23 38.575 1 tsssT.sioi 5ilrs6 2592.968 32.408 63
l b wqfypll-qg_llatJpdet 1 ( 105 1 050.000 0.19 32.404 t q 15'1.760i 3 30.352 5.744 1 1r€Gc!!!o_Pgqe vcl 2( 1 2 1 050.000 0.392 d4.807 t 0 830.155i 16.603i  83.016 18 998
1 7Gastropoda eggs 1 150.000 qq9

0.01
f zcae
i 4.899

36
fa

o ossl o oor o o55 o n n4q
1!
1 9

U@!?J€.- 300 150.000 2691.060 i 53.821 1345.530 15.297 G

20 24 891 1.662 146.233 I 3683.280 73.666
,.iri' o.ore

306.9
2.1

J-s73-
0.0(X

43.837
0.304

5
21 W-hagtilln FlEqeS 2 21 425.0 ?1?50Q0Q 0.793 29.155 1 8 23

23
pgwo,P!e 121 2a 95 1903.0 7929.167 3.549 213.71 6 12781.740) 255.635 1065.1 26.626 81 ,|

Bivalvia larvae 2 4 1 351.0 8775.000 37.470 ' t3 0.007i 0.000 0.000 0.024 37
24
25

q"op9p9g9 4 122AO 244 6100.000 31.24 I p.el-L- !g?
o.o't2i 0.ooo

0.311_-atrx,_Q.q91
o 000

0.
o

2j
38Ostracoda I 600 12.0 600.000

r j
4.899 29

9
rl

26
2t

Jaera sarsi
CorotiiCae vai. 

- a l.., '*,.)
161

___11
32

35100--r 
z+-o5ci

742.0-- 
34810

5014.286-roa7gi25 _ee.13!
333.754

?.209t
164 422

!,91
3 332

0.314
to  a i i

0.005
o 347

0.81-  
i o T A

1-8
't('l

28
29

Gammaridae var 24 48 3631 15131.25013 . 590.444 2 7tC-e67]
o.ssT
i.orsI

14.317
-_ q!._q

0.032

29 j?q
0 .111
0.i34

Lls'l
qqql
0.003

_2L331
949
0.917

6
,4
1 7

Chironomidae 4 175.000 10-583 22
30
aa

Chironomitlae larvae 12 2t 187.500 0.084 32.863 1 4
glror-lglnlq eq P_qpqq _ 3 1 50.000 0.006 4.24 3 0.078i 0.002 0.026 0.101 28

3i nchoptera larvae 4 6 _ l_s.aqq
375.000

0.01 6.928 27
zp
38

0  715 t  O  O t o l o ool o-aq3l ?t
3: Insecta var 2 7.7& o.slsl 

- 
oolo o 0.001 o.212 27

a Hidracarina 1 1 ..- 50:q0q
125.000

0.002 1.414 o.ooef- 0J00 0. 0.00c 39
3l tieralgPqg_o-!rdxe- 2 250 0.009 4.472 30 9qqqi _ q.qq2

p,04!i _-q.qql
0.050i 0.001
o.or si- 

- 
onoo

0.04-'b.-oi
q!€
0.01

0.00c 0,091 30
3t
at

qelqlgpqgo!rd ae _!qrvae _21 4 200 4.0 100.000-50.000 0.007 4.000 32 0.00c 0.063 32
34- 3 5

Aranea 1 z 50 1 . 0 0.002 1.414 39 000c 0.047
-31
3(

9?ry9pu!!!9id!!' larveg 4
I z 100 2.0 100.000.. 

rt?ze6
0.004 37

is
000c oJ26l

7 1 t 2200 44.0 o oR2 24 o7I- ooia 0 . 1 0 0.001 0 465 2 1
Iotal 53623.0 960.112
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Appendix lV. Main Charac-teristics of zoobenthos populations from the lower (Romanian) sector of the River Danube, June 1995

ltB. lron Gates I zone

Spoclos Nocc F% Denslties D - sps,m-' Blomasses B - q.m-'
A I Davs I Deco I Doi6 1 W lRk A I Bavq I Boco 1 V/o W lRk

a

7
HnaDdocoella 1 1 11 1 50 5.6 5t) 0.0(X 7.857 21 U.UUiJ U.UUU U.UUJ 0.o00 0.056 24
Nematoda var 33.33 16800 r866. 1.298 249.444 7 0.032 0.004 0.01 0.000 o.u7 2

6 Hwania invalida 4 44.44 8950 994.4 0.691 210.232 5.955 0.662 1.489 0.03s 5.423 1 1

?-9u91'99!el nph?rgtidaq)
Oligochaeta var.

t
I

_ alJl
100.00

364750 40527.8 91187.528.181 1U2.101 3 217.59t 24.'t78 54.399 1.423 32.780 7
306400 94044.4 4 18/.5.'t14 1 1398.85: 155.428 155.428 9.146 124.671 3

Oligochaeta cocoons 4 44.44 6350 705.6 1 587 0 177.082 s 2 . 1 1 0.235 0.528 0.014 3.229 1 2
1CHirudinea var 44.44 3700 411 925.0 0.286 135.1731 22.304 2.478 5.576 0.146 10.495 t 0
't1Hirudinea eggs 1 1  . 1 50 5.6 50.0 0.004 7.857 22 0.07t 0.008 0.075 0.000 0.304 22
1 Theadoxus tansversa|s 1 11.1 50 5-6 50.0 0.fix 7.857 23 5.50( 0 .611 5.500 o.o:xi 2.606
1 Thedoxus danubialis 1 1 . 1 50 5.6 50.0 0.004 7.857 24 5.491 0.611 5 495 0.03€ 2.605 14
1 4 Wiparus 1 11 1 100 1 1 . 1 100.0 0 1 1 . 1 1 12C 467.76! 51.974 467.765 3.058 24.031 0

1 Lith oglyph u s n aticoicles I 1 1 . 1 0.004 7.857 2a 0.40( 0.044 0.40[ 0.003 0.703 't8

1 € G4llropodq r?! 33.33 8300 922.2 2766.7 0.041 175.330't( 630.41a 70.046 210.13e 4.122 48.320 6
' t€Unio sp 33.33 150 16. 50.0 0-01 23.570 1 3777.380 419.709 1259.127 24.69E 118.281 4
2C Spiaenum sp 7 77.78 39550 4394.4 5650.0 3.056 584.628 3(X0.385 337.821 4U-U 19.879 162"095 1
21 Sphaenum veligeres 4 11.1 21250 2361 21250 1.642 161.971 t l 2325 0.236 2.125 o o't4 1.620
22 Dreissena polporpha 4 44.44 27100 3011 .1 2.094 365.824 6 't256.475 32.861 157.541
23 Bivalvia larvae 1 1 1 . 1 17500 1944.4 17500.0 1.352 146.986 12 0-002 0.000 0.002 0.000 0.fl6 25
2eJaera sarsi 1 1 1 . 1 9500 0.7u 1 1 4 0.209 0.023 0.209 0.00 0.508 1 (
z t Corofiidae var 66.6 1 531 00 1701 1 1 6 11.829 1064.929 I 16.064 24.095 0.s45 32.725 E
2f Gammaridae var, 55.56 308600 34288. 61720 23.843 1 380.1 95 2 546.377 60.709 109.275 3.572 58.075 5
2S Chironomidae 1 11.1 22.2 200 0.01 15.713 1 0.125 0.014 0.125 0.001 0 393 2C
3CChironomidae larvae 1 1 11 1 150 1 6 . 150.0 0.012 1 1 0.020 0.000 0.157 23
3: Insecta var 1 1 11 1 700 77 0.054 1 t 0.500 0.056 0,500 0.003 0.786 1 7
3S Eoos var 2' t2 1C 0.355 0.039 0.178 n ooz 0.936 16

Total 1,til811.1 1699.38,[
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Appendix lV. Main Characteristics of zoobenthos populations from the lower (Romanian) sector of the River Danube, June 1995

11C. lron Gates ll zone

Species Nocc Fo/o
Densities D - sps.m-" Biomasses B - o.m-'

A i Davs 1 Deco I D% I W lRk A I Bavq I Beco I Do/o I W lRk
I

,
Hyqroidag 33.30( 254

1
250.000 0 . 1 1 0 52.705 .t u.ul i 0.005 0.015 0.000 0.408 rv

urbellaria 1 00.000 183.330 o.24'l 135,401 1 0.386 0.129 0.129 0.006 3.58 1
1I

4
Rhabdocoella 33.300 300 100 300.000 0.132 57.735 a 0.050 0.017 0.050 0.001 o.745
Nematoda var I 66.700 2100 700 1050.0@ 0.92 216.025 0.004 0.001 0.002 0.000 0.307 22

_7
8
0

lolychggle oqrlharetidae) 3 10.00( 33016.67043.424 1817.049 ,| 54.080 18.027 1E.O27 0.836 42.458
QltsochxelqVef 2 6.70( 36700 12233 18350.00016.08S 903.08 3 12.510 4i7A 6.255 0.193 16.673 8
Ollgochaeta cocoons 2 66.70( 27 916 I 375.000 1.206 247.207 7 1.790 o 5q7 o Rgs 0.028 6.307 I

1 0 Hirudinea var Z
2

66 70f 200.000 o.17f. 94.281 1 1 0.260 0.087 0.130 0.0{x 2.4U I

1!
1 6
1 8

Viviparus 66.70( 200 66 100.000 0.08[ 1 5 261.285 87.095 130.643 4.040 76.199 4
Gastropoda var. 33.30{l 300 300.000 0.132 57.735 1 7 38.1 50 12.71 38.1 50 o 590 20.589 7
Anadonta 33.30C 250 250.000 0 1 1 0 52.705 1 9 1580.000 526.667 't580.000 24.433 132.497

1 € Unio sp. 2 66.700 30 100 150.000 o"132 81.650 1 2 2530 0{)0 843.333 't265.fi)o 39.124 237.112
zt" Sphaerium sp. 33.300 1 616.670i 1850.000 0.811 143.372 103.650 34.550 103.650 1.603 33.936 6
z2 Dreissena polymorpha 3 100.00050950 16983330i 16983.330 22,.337 1 303.201 z 1868.205 622.735 622.735 249.547
z5
26
27

Ostracoda 33.30( 600 0.263 81.650 1 3 0.o12 0-004 0"012 0.000 0.365 21
Jaera sarsr e 100.00(20850 6950 6950.000 I 141 833.667 tl 1.870 0.623 0.623 0.029 7.8S4 l 1
Corophiidae var 3 100.00( 4350 1450 1450.000 1.901 380.789 2.200 0.733 0.733 0.034 8.563 t 0

28 Gammaridae var 2 66.70( 1 2950.000 2.587 362.093 G f .274 3.757 5.635 0.174 15.825 a

29 Chironomidae var 1 33.30( 50 1 6 s0.000 0.022 23.75C 2t 0.135 0.&5 0.135 0.002 1.225 1 7
30 lhironomidae larvae 2 66.70( 100.000 150.000 0.13i 81.650 1 4 0.565 0.188 0.283 0.009 3.543 1 4

t1 Q!q.or'g!qr.d_9_e_p!lga,g 33.30( 50 16.670 50.000 o.022 23.570 21 0.015 0.005 0.015 0,000 0.408 2(
Eoos var 11 1na 50 16.570 50.000 0.022 23 57n 22 4.240 n o8o o 2ao 0.0& 1.633 1 (
total 76033.3:f0 2155.564

1lD. Middle zone l: lron Gates ll - Gorabia

$pecies Nocc Fo/o
Donslties D - sps.m-' Biomasses B - g.m-'

A I Davq I Deco I DYo I W lRk A I Bavo I Beco I Do/o I W lRk
Nematoda var. l a UC5U z 1 3 t . t 1 ;165U 45.968 4UU.390 0.0088 0.002{ 0.00291 0.674€ 0.4060

:10
27

_OjSgcheetCf4l: 4 1 ( 9350 2337.51 2337.5 50.269 483.477 1 0.8075 0.201€ 0.201961.8140 4.4930 I
Hirudinea eggs ?! 50 12.51 0.26€ 17.678 6 0.0100 0.002r 0.01000.7660 0,250t
Gammaridae var 1 2! 50 50 0.26€ 17.678 0.1750 0.043E 13.3970 1.046t

29 Chironomidae larvae 2l 150 37.51 150 0.80€ 30.619 4 0.1200 0.0300 0.12009.1 870 0.8660
33
35

Inseda var 2! 50 12.5 50 0.26S 17.678 0.0150 0 0038 0.01501.1480 0.3060
Ceratopogenidae 2! 150 37.91 150 0.806 30.619 o 0750 0.018t 0.07505.7420 0.6850

36 aele!9p9s9!i!99 leryeq 2 5( 200 100 1.075 50.000 0.0450 0.01 13 o.0225 3.4450 0.7500
3 t Arenea 2! 50 12.51 50 0.263 17.678 0.050c 0.0125 0.0500 1 R2RN o 5500 6

Total 46501 0.3266
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Appendix lV. Main Charasteristics of zoobenthos populations from the lower (Romanian) sector of the River Danube, June 1995

'llE. Middle zone ll: Corabia - Calarasi

Species Nocc F% Densities D - sps.m Biomasses B - g.m
A I Davq I Deco I D% j w lRk A I Bavo I Beco I DYo I w ln*

Nematoda var z
4

5U 2750 6E7.5 1375 2.7583 185.400 2 0.003 o.o0uu 0.0016 o.o12 .0.192
24.969

I

Olioochaeta var 100 94650 23663 2366394.9348 1538.300 I 24.9385 6.2346 6.2346 98.374
Olioochaeta cocoons t 2 1 1 5 0 287.5 1150 1.1535 u.779 3 0.2300 0.0575 0.2300 0.91 1 . 1 9 9 1

.l2aCooeooda 1
2
2

25 650 162.5 650 63.738 4 0.0450 0.0113 0.0450 0.178 0.53
Gammaridae var 50 150 37.5 75 0.1505 5 0.0750 0.0188 0.0375 0.296 0.968

2l Chironomidae laae 50 100 25 50 0.1003 6 0.0090 0.0023 0.036 0.335 6
a t Ceratopogonidae 2s 100 25 100 0.1003 25.000 7 0.0200 0.005c 0.q?a.0_0.079 a&{

0.306
I
73{ Carvoohilleidae larvae 25 100 25 100 0.1003 25.000 I 0.0150 0.0038 0.0150 0.059

3( Eoos var 25 50 12.5 5n 0.0502 17.678 s o o15n 0.0038 0.0150 0.059 0.3ffi n

Total 21926 6,337?

I I F. ilarshes zone

Species Nocc F9/o
Densities D - sps,m Blomasses B - g,m

A I DavE i Deco I D% | w lRk A I Bavo I Beco I D% I w lRk
J Rhabdocoella 8 300. 0.060 14.434 t 4 0.012 0.001 0.0r u.wl

Nematoda var 4 J J l  833.33 5500 4.372 247.207 0.026 0.00i 0.006 0.268
Hvnania inalida 8. ) 20.8 0.050 l i.t76 I 6 0.335 0.02t 0.335 0.002 o.482 I

Polychaea (Ampharetidae) 8.3 E.3 8.333 l 9 0. t35 0.0t 0.t35 0.001 0.306
Olo8ochaeta var I 100.0 33608. 33608. 80.1 I 833.258 163.538 13.62E 13.628 4.94 36.916

Oligochaeta cocoons 5 4 l 1083. 26m. 2. 2t2.459 4 3.1E5 o282 0.67? 0.020 3.42E

Theodoxus transv e rsal i s E. 20.83 250. 0. t1l?j] I 7.000 0.58 7.000 2.205 l l

Theodoxw danubialis 8 4 .1 50. 0.0 5.893 2 l 1.400 0 . t l 1.400 0.008 0.986 I

l 4 Viviwrus 16 . 4 t?5 2250 0. 79.O57 t 10950.385 9t2.s32 547s.t93 63.t2 123.324
L il hog I y phus rut i c o i de s 8 387 56.826 l l 129 485 10.790 129.48s 0.746 9.483- E
Gastropoda var. 6 50.0 158.3 3t6.6 0.378 88.976 t 6 l 590 t3.466 26.932 0.932 25.94
Unio sp. 16 t2 75.00 0.030 t4.434 I 757.7t5 63.t43 378.858 4.368 32.M0

2( Sphaerium sp. 16. 241 t450.00 0.576 63.456 t0 499.985 41.6: 249.993 2.8E2 26.352

Dreisseno nlvmoroha t6.7 1200. 7200.00 t 4 l 42 4608 gfl) J84.07 23U.450 26.569

ZCJaera sarsi t6.7 358 2150.00 0.855 7"t.280 0. t  I 0.00! 0.056 0.001 0.393 t 6
z t Coroohiidae var J.

o

25.O 1450.00 0.864 95.197 3.895 0.32: 1.298 0.02 2.E49 l 0
28Gammaridae var 50.0 2l12 4225.00 5.038 325.000 58.81 4.901 9.803 0.339 rs.654
2SChironomidae var l 6

s
450 22 0.089 25.000 I 0.1 E5 0.01 0.093 0.00r 0.507 l 4

3( Chironomidae larvae l 0 100 0.020 q!4.
1.785

2!
l 8

0.016 0.001 0.0t 0.000 0. t05 I

TrichoDtera larvae z 16 .
I s .

100 8.33 0.020 0.210 0.01 0.105 0.00t 0.540
0 102

I

J : Fooc vzr E00 66.6 800.00 0 . 1 23.570 I 0.015 0.001 0.015 0 0(n 20

Tot{l 41933.33 1445.59!
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Appendix lV. Main Charac'teristics of zoobenthos populations from the lower (Romanian) sector of the River Danube, June 1995

llG. Danube Delta zone

Species Nocc F% Densities D - sos.m _ _Brofca!9eC Ej_g.!O'_ .
A I Bavq I Beco I D% I W lRkA I Davo I Deco I Do/o I W lRk

4 Nematoda var 4 30.77 56600 4353.851 141s0.0021.338 366.0121 0.165 0.01 0.04 0.002 0.625 1 5
& Nereidae J 23.08 1 700 130.77 566.67_-,0,q4ll

0.0191
s+.gs4l 78.370 6.028 26.123 0.8931 1 1.795 7

I
1
I

Hypania invalida 1 7.69 50 3.351 50.00 0.4391 19 0.050 0.004 0.050 0.00 0.172 1 9
Polvchaela (AmDharetidae) 2 15.38 450 u.621 225.00 o.170l 23.077 S 0.385 0.030 0.'t93 0.675 1 1
Oligochaeta var 1 2

T
92.31 162900 125307J

142.31
13575.0061.414 1415.!.9!i- 229.450 17.650 19.121 2.615 40.3il 1

o Oliqochaeta cocoon$ 1850 616.67
rsooo

0.697 57.3061 6 1.130 0,087 0.37 0.013 1.416 12
12 Th eodox u s ttians,/ersaris 1 7.69 150 1.54 l 0.057 9.421 | 16 3.895 0.300 3.895 0.044 1 . 5 1 8 1

11
l-a
17
1 8

V W a r u i 7.69 1400 107.69- 1400.00 0.528 a6=ia2]-_1 298337 3878.375 44.206 47.905 2
Lith oglyph u s n ati@i des 15.38 200 15.38 100.00 0.075 15.3851 r2 20.625 1.587 10.313 4.940 9
Gastropoda eggs 7.69 150 11 .54 r50.00 0.057 9,!21]1 tt'! _ _0,0_Q1

85.466- tC5 .ess
0.055 0.001 0.180 1 8

Anodonta 7.69 50 50.00 0.019 5.4391 20 1 ' t  11.060 1 ' t  11 .060 12.6U 5
1 SUnio sD z 15.38 150 11.54 75.00 0.057 13.3231 14 2020.050 1010.02523.025 48.894
a
n

Sphaeium W. - 3 7.69 150 11, i l
zoz.o-s

150.00 0.057 _elall! 2.942 38.760 4.789 10
Drcissena polymorpha 23.08 2700 900.00 1 . 0 1 8-  

0 .019
69.2311 1278.735 98.364 426.245 14.575 47.U4 3

z; Bivalvia larvae 7.69 50 50.00 5.4391 21 0.005 0.000 0.005 0.054 22
2( Jaera sarsl 1 7.69 450 450.00 0.170 ro.sref r 0.011 0.00 0.01 0.000 0.079 21
2't Corophiidae var 4 30.77 12250 942.31 3062.50 4.618

d.tod'
170.2 61 1 15.955 1.22 3.989 0.'t82 6.145 8

2E Gammaridae var 61.54 23100 1776.92 2887.50 95.655 7.358 1 1.957
b.osd

1.090 21.279 6

?0
31

Chironomidae larvae 15.38 450 34.62
334

225.OO q.17.9,
0.019

23.0771 10- 
s.cisazl

0.075 0.006
o.oos

0.001 0.298 1 6
Chironomidae pugae

2
7.69--ts.ee 50 0.060 0.060 0.001-aooo 0.188 1

32 Trichoptera larvae 200 15.38 100.00 Q._olq
0.075

15.3851 1 0.505
aoso

0.039-- 
0.002

0.253 0.773 1 3
3g Eoos var 7.69 tno 15.38 200.00 10.8791 1 0.030 0.000 0.133 20

fotal 20,0{13.85 671.877
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Appendix V Average abundance of phytoplankton populations recorded in Calarasi sector of the Danube River between June 1995 - April 1996

Crt.
no.

Species Nocc Fo/o
Densities Biomasses Crt.

no.A  l D m e d l o e c o l  o *  I  w  l n r A Bmed Beco D% w RK

I- ;
z

CYANOBACTERIA sps.l' sps.l' mg.l- ' mg.l'

C h I o rocwcc u s I i m n et i c u s 1 14.286 1.80 0.257 1.800 0.041 1.9'.t7103 0.010 0.00 0.0't0 0.044 0.143102
C h Io rccr,cllct u s dispersus 1 14.286 0.086 0.600 0.014 1 .107132 0.003 0.000 0.003 0.0120.076 135 1

D a cty I ococ co psis aclbulans 5 71.429 10.02914.040 1.61626.7U 17 0-064 0.013 0.283 0.811 3€
4 D a cty l ocoaa ps/s rregulans 3 42.857 1 . 1 1 4 2.600 0.'t80 6.91 48 0.003 0.000 0.001 0.0120.131106 4

5 D actylococcop,srs rfi aphidioides 2 28.571 0.629 2.200_910-L
0.032

4.zfi 71 0.002 0.000 0.001 0.0100.095 126
6 G o mp hosp h e ri a lacusfns 2 28.571 1 0.200 0.700 2.390 91 0.005 0.001 0.003 0.026 0.156 98 e

Lyngbya limnetica z 28.571 1 0.200 0.700 0.032 2.390 92 0.014 0.002
fonoi

0,992
0.002

0.063 0.242 75 .,

I M i crocy sti s ae rug i nosa 2 28.571 t o.171 0.600 0.028 2.2 ' t3 9! 0.004 0.0184.128 107
I Nost@ commune 1 14.286 0 0 . 1 1 4 0_800 0.018 1.278 't2( 0.001 0.000 0.001 0.004 0.045 148 a

10 Microcystis flos-aquae 1 14.2ffi 0.057 0.400 0.009 0.9M 144 0.001 0.000 0.001 0.003 0.035 1 5 1 0
1 1 Oscillatoria formosa 1 14.286 0.086 0.600 0.014 1 .10713: 0.003 0.000 0.003 0.0130.078 132
1 2Qscillatoria tacuslns 1 14.286 0.5c 0.071 0.500 0.012 1 .01013! 0.008 0.00'l 0.008 0.033 0.124 112 12
1 3Osillatoia limosa 1 14.286 1.20 0.171 1.200 0.028 1.56€ 112 0.017 0.002 0.017 0.074 0.1 85 8e 1 :
1 4Oscillatoria minima 4 57.143 4.75 0.679 1 . 1 8 8 0.109 6.2?7 il 0.008 0.001 0.002 0.034 0.251 72 I

1 5Oscillatoia tenuis 6 85.714 13.55 1.936 2.258 o.31212.881 35 0.079 0 .0110.013 0.348 0.985 30 1

EUGLENOPHYCEAE

1 6 Euglena acus 1 142ffi 0.40 0.057 0.400 0.009 0.904 144 0.008 0.001 0.008 0.035 0.12810€ 1 €

1 7Phacus pyrum 1 14.286 0.60 0.086 0.600 0.014 1.'to71 U 0.003 0.000 0.003 0.0130.078 133 17
1 8 Trachelomonas oblonga 4 57.',t43 2.90 0.414 0.725 0.067 4.866 68 o.012 0.002 0.003 0.054 0.316 6: t €
19
2A

T ra c h e lorn o n a s ve mt ca s a 7 1-0!!s
71.429

50.85 7.2U 7.2U 1 171 26.952 1 6 0.'t84 0.026 0.026 0.8101.622 1e 1g

Trach e lomon as vofuoci na t 67.30 9.61413.460 1.54926.206 1 9 0.146 0.021 0.029 0.642 1.221 22 2C

?1
22
23

PYRROPHYCEAE -o.szi
Gymnodinium excayatym
Gymnodinium neglectum -
Peridium cinctum
Peridinium polonbum

1 14.286 4.00 0.092 2.857 81 a.u2 0.00€ o.u2 0.1 85 0.293 67 21
2 28.571

14?96
14.286

3,?o
0.40

-- 9,a-5Ir
_g!5_1

0 .114

-o-q4
0.009

3.614 7A 0.061 0.009 q,sJ
0.013

0.268 0,499
0.162

_49
-*97

89

22
1 0.904 145 0.013 0.002 23

24 1 0.80 0.018 1.278 121 0.016 0.0020.016 0.070 0.181 24
HETEROCONTAE

25 Tribone m a ulotrbhoide s 4 57.143 13100 18.71432.75C 3.01632.70'l 12 2.608 0.373 0.652 11.4594.614 3 25
BACILLARIOPHYCEAE

26 Achnanthes clevei 3 42.857 9.45 1.350 3.1 50 0.218 7.606 4e 0.007 0.001 0.002 0.032 0.212185 2t
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Appendix V Average abundance of phytoplankton populations recorded in Calarasi sector of the Danube River between June 1g95 - April 1996

Crt.
no.

Specles Nocc Fo/o
D,ensities Biomasses Crt.

no.A { omeo i Deco i o"r" I w i nr A  i B m e d l g e c o l  D o / o  I  w  i R k
27
28
29
30
3'l

Achnanthes exilis 4 57.143 29.25 4.179 7.313 0.673 19lY
2.259

29 0.023 0.003 0.006 0.1 01 27
Acinanthes miaoephala 1

7

'14.2ffi 2.50 0.357 2.500 0.058 98 0.001 0.000 0.00 0.005 0.051 146 28
Achnanthes minufssrma 100.000 80.95 1 1.564 11.504 1.863s,-o-QQ

?140_3
20.102

1 1 0.051 0.007 0.007 a.2230.852 35 29
Asterbnella formosa 85714 47.45 6.721 7.U2 1.083 21 0.255 0.036 o.042 1 j 2 4 1.767 1 5 30
Aste rionel Ia g raci llima 5 71.429 39.60 5.657 7.920 0.912 25 0.089 0.0130.018 0.390 0.951 31 31

32
33

Atthoya zachariasi 1 't4.286 1.00 0.143 1.000 0.023 1.429114 0.007 0.0010.007 0.0310,120 1 1 5 32
Ceratoneis arcus 3 42.857 7.80 1 . 1 1 4 2.500 0.180 6.911 49 0.027 0.004 0.009 0 .1160.403 * 33

34 Cowneis plaentula 4 57143 4.65 0.664 1 .163 0.107 6.161 55 0.012 0.002 0.003 0.051 0.307 65 34
35 Cyclotella chaetocela,s 7 100.000293.85 41.97941979 6.764 u.791 3 1 .186 0.1690.169 5.2124.117 4 3f

$
37

C@otellacomta 3 42.857 27.60 3.943 9.200 0.63i 12.999 34 0.o72 0.010o.024 0.3180.666 41 3€
Cyclotella glomenta 6 85.714494.80-fqqlq

39.136
82.467 't 1.39C77.838 1 0.971 0.1390.162 4.265 3.448 6 37

9q
39

Cyclotall a kiltzingi an a 7 't00.000273.95 39.136 6.30€ 62.559 4 0.627 0.090 0.090 2.7ffi 2.993 7 38
Cyclotel Ia melo sitoide s 1 14.2ffi 55.40 7.914

23.657
1.27410.633 38 0.6't8 0.088 0.618 2.7171 j23 23 39

,10
4 1

Cyclotell a menegh i n iana 7 100,000165.60 23.657 3.812 48.639 7 0.529 0. 0.076 2.324 2.749 I 4(
Cyclotella operculata 7 100.000374.75 s3.536 53 8.626 73.168 2 0.406 0. 1.7852.409 4',!

42 Cyclotella stelligen 85.714303.4C 43.v3 50 6.984 60. 5 0.44,1 0. 0.074 1.9512.332_1?
127

42
49
44

49
46

47

Cymbella affinis 14.286 1.50 a.2'14 1 0.035 1 109 0.004 0.00 0.004 0-0160.087 43
Qwbetla cistule 42.857 5.40 0.771 1.800 0.124 5. 59 0.011 0.002 0.004 o.u7 71

122
1 1 3

44
Cymbella cymbiformis a 14.286 1.00 0.143 a 0.023 I

2
119
89

9,09s
0.008

0.00'l
0.001

0 905
0.008

o:02?
0.0330j24

45
Cymbella miuocephala 1

1

t4q-6
14.286

3.00 0. 3 0.069 46
Cymbella parva 0.75 0. 0. 0,0'17 1 .2 127 0.000 0.003 0.01 0.078 134

123
47

48 Cymbella prcstnta 1 14.2ffi 1.00 0.1 1 0.023 1 1 1 6 0-00 0.005 0. 0.10't 48
49

_50_
51,
s?,
53.
54

Cymatopleura solea 4 57 143 3 .10 0 0.7 0.071 5.031 67 0.101 0.0140.025 0.444 0 32 49

Diatoma elorgatum 4 57.143 29.90 4-271 7.4 r5.623 28 0 0.005 0.008 0.1410.5 47 50
Diatomavulgarc 4 57.143 20.95 2 5.238 13.077 33 0:

0.
0.014 0.246 0.677 40 51

Eunotia lunaris 2 28.571 1.00 0.1 0.500 0.023 100 0.001 0.004 0.033 0.174 92 52
Fragilaria intermedid I 14.286 1.00 0.1 1.000 0. 1.429117 0.0070.049 0.2150.316 62 5:
F rag i I a ri a croforrens,s 3 42.857 2.95 0.421 0.983 0. 4.250 70 0.1 0.0't70.040 0.524 0.855 34 54

55
uu]
57

Gomphonema constrictum 1 14.zffi 0.75 0.107 0.750 0.017 1.237128 0.002 0.000 0.002 0.0100.068 138 5a
Gomphonema anstrictum var. capitata 1 14.286 0.50 0.071 0.500 0.012 1 .010140 0.001 0.000 0.001 0.005 0.051 '147 5€

GomDhonema olivaceum 1 14.286 0.50 0.071 0.500 0.012 1 .010141 0.000 0.003 0 .0110 07r 136 5i
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Appendix V Average abundance of phytoplankton populations re@rded in Calarasi sector of the Danube River between June 1995 - April 1996

Crt.
no.

Species Nocc F%
Densities Biomasses 3rt.

10.A Dmed Deco o% W RK A  ' B m e d , B e c o i  D %  j  W  R k

98
59

G_o m g h o n e m I v g lt nco s u m
Gomphonema inticatum

z 28.571
28.571

7.50 1.071 3.750 0.1 73 5.533 63 0.013 0.002-0._907
0.004

_ 0.q57
0.038

o}fi
0 .189

79
87

58
59z ?.L5.

1.55
0.321 1.125 0.052 3.030 79 0.009 0.001

60
6:l
62

Gyrosigma acuminatum 2 28.571 0.221 0.775 0.036 88 0.031 0.004 0.016 0.1360.3s6 59 60
61Gyrosigma attenuatum 1

1
14:?86

14.286

14.286

28.571

0.60 0.086 0.600 0.014 1 .107135 0.010 0.0010.010 0.042 0.140 105

Gyrosigma kutzingi

Hantzschia amphioxys

0.40 0.057 0.400 0.009 0.904 146 0.006 0-001
0.001

0.006
q.,998
0.002

9,0?7
0.q99_
0.018

9,\1?
0.124
0.128

1 1 8
't14

109

62
63
u
65

63 1
2
I

0.75 0.107 0.750 0.017 1.237129 0.008
64 Mastogloia brauni 1 .40 0.200 0.700 0.032 2.390 93 0.004 0.001
65 Mastogloia smithi 14.286 0.40 0.057 0.400 0.009 0.904 147 0.002 0.000 0. 0.007 0.057 144

66 Melosira binderana I 14.286 0.25 0.036 0.250 0.006 0.714't52 0.002 0.000 0.002 0.0100.068 139 66

67 Melosira granulata 71.429 93.25 13.321 18.650 2.147 30.847 t : 2.800 0"400 0.560 12.30 5.345 67

6868 Melogra granulata var. angusfissima b 85.714 172.75 24.679 28.792 3.977 4s.992 2.147 I xql
0,067

0.358
0.233

9.43t 5.128 2

bv Melosira italica

Melosira varians
?

;

28.571 35.20 5.029 17.600 0.810 1'!.986 3t 0.46€ 2.M7 1.379 2A .69
707O 14.286 2.00 0.286_ 2.0qq

33-800
0.046 2.020 101 0.036 0.005 0.036 0.' ls8 0.271 70

71 Melosira dislans 14.286 33.80 4.829 o.778 8.305 44 0.873 0 125 0.873 3.837 1 2 71

72 Navicula atomus 1 14.286 0.75 0.1 07 0.750 0.017 1.237130 0.001 0.00c0.001 0.002 0.032 152 I I

7a Navicula cincta 5 42.857 6.40 0.914 2j33 0.147 6.260 q? 0.0'17 0.002 0.006 0 0.31S t) 73

74 Navicula cryptocephala 3 42.857 3 .10 0.443 1.033 0.071 4.357 6f 0.008 0.00r 0.003 0 0.215 u 74

75 Navicuta placentula ? 42.857 4 . 1 5 0.593 1.383 0.096 5.041 6( 0.01€ 0.002 0 0.308 64 75

76 Navicula pupula I 14.286 1.50 0.214 1.500 0.035 1.7501 1 00.002 0.000 0.002 0.009 0.064 140 La

ip
79
80
81

77 Navicul a rhynchocephala 1 14.2ffi 0.80 0.1 '14 0.800 0.018
0.017

1.278'122 0.002 0.000 0. _9,.qq9
0.026

0.04n141

7A Neidium affinis I 14.286 0.75 0.107 0.750 1.237131 0.00€ 0.001 0.006 0 . 1 1 11 1 9

79 t'Jeidium iridis 42.857 13.00 1.857 4.333 0.299 8.921 41 o.171 0.024 0.057 0.749 1.022 27

80 Neidium Droductum 28.571 7 1.007 3.525 0.162 5.364 64 0.055 0.008 0.027 0.240 4.473 49

81
82

Nitzschia aciculais 85.714 35. 5.014 5.850 0.808 20.732 23 0.080 0.0110.013 0.350 0.988 ?9

Nitzsch i a actina stroide s
Nitzschia angustata
NjEschla dis_s4ratq
NiEschia gracilis

4

It
4

51,1_49

112186
57.143

12.14321.254 1.957 26.U2 1 8 0.303 0.043 9,-01-o
0.008

,- 1,-191
0.033

1.573 1 7 82
83
84
85
86

83
84
85

- 0:400
1.229

2.800 0.064 2.3S 94 0.008 0.00't 0.1 1 1 1
2.150 0.198 8.379 43 0.022 0.003 9,qo!

0.004
0.999
0.016

53
1 14.286 1 0.257 1.800 0.Ml 1 917 1 U 0.004 0.001 128

8€ Nib,schia linearis 4 57.143 4. 0.650 1 .138 0.105 6.094 56 0.024 0.003 0.006 0.'t07 51

87 Nitzschia lorcnziana I 14.2ffi 1 0.143 1.000 0.023 't.429 1 1 0.005 0.001!.0q5
0.012

0.022
0.372

0 .101124 87

88 100.00(1 15.85 16.55016.550 2,667 40.682 G 0.085 0.012 '1.100 24 88
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Appendix V Average abundance of phytoplankton populations recorded in Calarasi sector of the Danube River between June I 995 - April 1 996

cd.
10.

Species Nocc Fo/"
Densities Biomasses Crt.

no.A  l D m e d l o e c o l o y o  I  w  l n r < A BmedlBecol  DIo w RK

_q!
90

N,tr*hia recta 6 85.714 60.60 8.657 t 0 100 1.39527.240 1 0.1 78 0.025 0.030 0.783 1.478 1 8 89
Ni|zsr;hia sigmoidea 1 14.2ffi 2.75 0.393 2.750 0.063 2.369 97 0.028 0.004 0.028 0.121 0.237 78 90

91 fVihscfia subtrlls 2 28.571 11.00 1.571 5.500 0.253 6.701 5( 0.03c 0.004 0.015 0.132 60 91
92 Nitr*hia ilyblioneila var. levidensis 1 14.286 0.80 o. ' t14 0.800 0.018 't.278 12? 0.003 0.000 0.003 0,0140.081 131 92
93 Nifsr;hiavitrea 1 14.2ffi 0.40 0. 0.400 0.009 0.904 148 0.00€ 0.0010.006 0 . 1 1 1120 93
94 Pinnulaia gibba 1 14.286 3.50 0.500 3.500 0.08 2.673 8€ 0.063 0.009 0.063 o.277 57 94
95 Pinnuleia subcapitata 1 14.2& 3.75 0. 3.750 0.086 2.7ffi 84 0.012 0.002 o.012 0.156 99 9a
96 Rhizosolenia sriensis 1 14.28e 0.50 0.07 0.500 0.012 1 .010142 0.001 0.000 0.001 0.003 150 9(
97 Rhizoslenia tongisata 1 14.2& 1.20 o.17 1.240 0.028 1.565 1 1 : 0.004 0.001 0.004 0.086 129 9;
98 Rhoiasphenia curvdta ,| ft.28e 4.50 0. 4.500 0.1(X 3.030 8( 0.006 0.001 0.006 0.o270 .1  13 117 98
99 Sfephanodiscus asfraea 4 57.142 73.40 10 . 18.350 1.69024.478 2C 0.454 0.065 0 .113 1.9941.925 1 4 99

100Sfephanodiscus hanEschi 3 42.857 33.80 4 11.267 0.778 14.385 JZ 0.070 0.0100.023 0.308 0.655 42 100
101Suirella didyma I 14.2& 1.00 0.14 1.000 0,023 1.429 1 1 9 0.015 0.002 0.015 0.066 0.175 91 101
102Surirclla lineais 1 14.28e 0.40 0.057 0.400 0.009 0.904 149 0.010 0.001 0.010 0.044 0.143 103 102
103Surirclla lineais var. c;ctnstricta 2 28.571 a 0 0.700 0.032 2-39t) 95 0.070 0.0100.035 0.308 0.535 46 103
104Surirclla ovata 4 57.143 3.90 0.557 0.975 0.090 5.642 60 0.046 0.007 0.011 0.201 0.61 1 44 104
105Synedm acus 7 100.000 64 9.1 9.1 79 1.479 30.296 14 0.080 0.0119._011

0.003
0.9q1
0.u4

1.069 26 105
106Synedn dcus var. angust ss,ma 3 42.857 2.60 o.371 0.867 0.060 3.990 73 0.010 0.001 4.247 73 106
107ey!9dg_afrtE 3 42.857 5. 0.814 1.900 0.131 5.907 58 0.021 0.003 0.007 0.092 0.358 58 107
108Synedn nana 4 57j43 1 0 1 2.500 0.230 9.035 40 0.003 0.000 0.001 0.0150.168 95 108
109 Synedra ulna 7 100.000' t12 16.10016.100 2.594 40.125 1 0 0.514 0.07310.073 2.257 2.709 9 109
' t10Synedra ulna var. donica 1 14.286 4 0.571 4.000 0.092 2.857 82 0.o12 0.002 0.012 0.053 0.156 100 1 1 C
111Syradn ulna var. aequdlis z 28.571 0.114 0.400 0.018 1.807106 0.004 0.001 0.002 0.0160.1 21 1 1 5 1 1 1

CHLOROPHYCEAE
112Aclindstrum hanEsdti 42.85i 37 5.400 12.600 0.870 15.213 31 0.100 0.0140.033 9'a9-9

0.007
o.782 38 112

1 1 3Acanthosphaen zadt ariai s 1 14.286 0.400 0.009 0.9M 150 0.002 0.000 0.002 0.057 145 1 1 3
114Ankisfrodesmss f alcafu s 28.571 0. 1.900 0.087 3.938 74 0.007 0.001 0.004 0.031 0.170 94 114

11,5
1 1 6

Ankistrodesmus falcatus var. aciculads 71.429 5.614 7.860 0.905 20.o25 2e 0.035 0.005 0.007 0.1530.597 45 1 1 5
Ankislbdesmus falcetus var. minbile 42.857 13.00 1 4.333 0.299 8.921 42 0.008 0.001 0.003 0.035 0.22',1 81 1 1 €

117Ankistrcdesm u s nitzsrltioide s 1 14.286 0 .11 0.800 0.018 1.278124 0.002 o.oozl0.0110.070 137 117
1 1 8Asferocrcccus suDer0us 42.857 16.301 2 5.433 0.374 9.990 39 0.069 0.0100.02310.30r0.648 13 1 1
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Appendix V Average abundance of phytoplankton populations recorded in Calarasi sector of the Danube River between June 1995 - April 1 996

Crt.
no.

Species Nocc F%
Densities Blomasses Crt.

10_A I omeo Deco Do/o w RK A  l E m e d i B e c o i  D %  I  W  l R k
I  t a Chlamydomonas oyalb 5

7
71]{?-s

100.00c
39.85 5.693 7.970 0.91720.165 24 o-,9!!

0.379
0,,099
0.054

0.011
0.054

0?11
1.666

|q{49
2328

9e
' t3

1 1 9
120120

121
Chlorclla vulgaris 229.65 32.80 32.807 5.286 57.278 6

Closterium dianae 1
I

I

9
2

!?4
14.286
14.286
42:957
28.571

0.60 0.086 -o_€q_q
3.000

0.014 1.107136 0.001 0.000 0.001 0.004 0.045 149 121
122
't23

124

Closterium gncile
Closterium kutzingii

0.429 0.069 2.474 90 0.010 0.0010.01 0.044 0.143104
101

1??l
1230.60 ,0.600

0.567
0.014 1 .107137 0.01 0.002 0.01 0.053 0.1 56

Closterium pronum 1.70 0.039 3.226 77 0.008 0.001 0.034 4.2'l 83 't24

1?5
126

127

C@lastrum microporum 8.80 1.257 1I9q
0.200

0.203 1991
0.639

57 0.032
0.000

!,m!
0.000

0.9 0 .141
0.001

9-ryJ
0.020

56 125
Crucige n i a recta ng u laris I 14.286 0.20 0.005 153 153 126
Crucigenia tetnpedia 1 't4.286 0.80 0.114- 0,q9_g

3.200
0.018 1.278 125 0.002 0 0.002 0.009 0.064 142 127

128

1?9
130
131

Desmidium swartzi

El a katoth ix gelati nosa

1

3

14?q6
42.857

3 -945?
1.457

0.074 2.!g_6
7.902

87 0.(X5
0.013

lo .
fq

0.-qq
0.004

0.1  97

0.057

0.302
o.282

96
68

128
1293.400 0.235 45

Elakatothrix lineais 4 57.143 a '1.3.:1-oe

1.600
1.2U 20.918 22 0.077 0 .0110.0 0.3370.792 37 't30

Eudorina elegans a 14.286 1 0.037 1.807107 0.028 0.004 0.1230.239 76 131
132Mycrospora quadrata 14.286 1 0.229 1.600 0.037 1.807108 0.024 0. 0.024 0.1040.21 82 132
133Oocysfis naegeli z 28.571 3 0.48€ | 1.700 0.078 3.725 7t 0.019 0 0.01c 0.085 0.281 69 133
1 U Pandorina morum 3 42.857 8 1.229 2.ffi7 0.198 7.26 47 0.316 0 0.105 1.388 1.39'r 't9 134
135Pediastrum boryanum 3 42.851 0.743 1.733 0.120 5.ilz 61 o.128 0.0180.043 0.562 0.885 33 135
136Pediastrum duplex I 14.286 1 0.257 1.800 0.041 1 .917105 0.013 0.002 0.013 0.059 0.16s 96 136
137Pediastrum duplex var. reticulatum 3 42.857 0.657 1.533 0r1q6l 5.307 65 0.'t60 0.023 0.053 0.705 0.99 28 137
138 Pediastrum simplex 1 14.286 0.086 0.600 0.014 1.107138 0.030 0.0040.030 0.132o.24 74 138
139Pediastrum tetras I 14:286

14.286
0.057 0.400 0.904 151 0.005 0.001 0.005 0.421 0.099 125 139

140Protococcus viridis 1 0.686 4.800 o 11ol3.1 30 78 0.014 0.002 0.014 0.17 93 140
141 Richteiella botryoides 3 42.857 0,400 0.933 0.064 4.140 72 0.009 0.0010.003 0.04010.23 n 't41

142Screnedesrnus acum in atu s
Scenodesmus gran ul atu s
Scenedesmus eamis

2
1
2
1
4

28.571
14.286
28.571

14?89
57.143

1 0.200._ 9.200
1.400

0.032 2.390 s
1 1 1

0.004 0.001 0.002 o.o18i0.128 1 1 0 142
143
141
1J!
146
147
148

1.401 0.200 0-o32
0.041

1.690 0,002 0.000 0.002 o.ooel0.@l 143 143

_ 9,909
2-99q

_1.Q9
3.800

2.711 85 0.002 0.000 0.001 0.086 130 144

Scenedesmus ecomis var. discifomis 0.046 2.020 102 0.006 0.0010.006 0.026 0 .11 121 t45
Soenedesrnrrs inte rmedi u s 0 .115 6.389 5i 0.020 0.003 0.005 0.087 0.402 5t 146
Scenedesmus opollensis a 14.286 0.087 2.785 8: 0.018 0.003 0-018 0.19 8€ 147
Scenedesmus q u ad ica ud a 4

3
57j43 16.601 2.371 4.150

1.733
0.382 't1.641 3i 0.025 0.004 0.006 0.1120.455 5C 14t

149 Selenastrum oracile 42.857 0.743 o.120l5,642 62 0.009 0.0010,003 0.038 0.229 8C l4€
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