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Abstract

Species composition and algal community organisation were studied in 34 sample
sites located along the main river courses of the Someg Basin. Relative abundance of
species in the communities was performed and expressed as percentage. The frequency
distribution pattern of the species has been described by ernploying the truncated normal
curve model. Affinities at the level of algal communities have been tested by cluster
analysis using the floristic similarity index of Sorensen. Species diversity, as well as
relative information has also been computed according to Shannon's formula. Diatoms
were found to be dominant in the river communities both as number of taxa and
population density. They were used to evaluate the saprobic status of water in sampling
sites. F|oristic composition and structure of the investigated communities inhabiting thé
river sectors were found to differ according to the local conditions.

Key words: algae, Transylvanian rivers, diversity, relative abundance, floristic
affi nities, saprobic status.

Introduction

The algae of the Transylvanian running waters have not yet been well documented.
The first phycological records were provided by Schaarschmidt (1879-1893) and forty
five years later by Lepgi (1925-1926). The investigations carried out by Robert during
the sixties (1960- 1969) have mainly floristic character and concern a number of selected
springs an rivers (the Mureg River at Tárgu Mureg, some of the oxbow |akes of the
Mureg, the $ieu River, some saline rivu|ets at Sángeorgiu de Mureg, freshwater springs
at C|uj etc). Later, Péterfi & Momeu (|984, l985), Momeu, Peterfi, Pandi-Gacsadi &
$ipoS (1988) investigated the structure of diatom communities of the Arieg, Ampoi and
Crigu Repede rivers. Algal communities inhabiting the running waters of the Retezat
National Park have been investigated by Péterfi (1993). Recent|y' Hamar (1995)
published the algae of the river Mureg.

I Institute of Biological Research, Republici i  4g, 3400 ctuj-Napoca. Romania.
2 Babeq-BolyaiUniversity, Departrnent of VegetalBiology. Republicii 42,3400CIuj-Napoca Romania.

t43



As concerning the Someg Basin, Prunescu-Arion & Baltac (1967) published the first
hydrobiological investigation on the river Somegul Cald, one of the main branches, from
the spring (Pegtera Rádesei) to its confluence at Gi|áu with the Somegul Rece branch.

Momeu, 1992,lgg4,199511996,1996,1997).lt should be mentioned that more recently

Nagy.Tóth (see in this vo|ume) carried out floristic observations on the river Some$.

Material and methods

The algae were sampled from the main water courses of the Someg Basin, using

standards methods for benthic river communities. The samples were taken from
previously selected stand sampling sits, during the years 1993-1996 (in May 1993 from

ihe Riuer Somegul Rece, in May 1994 from the river Somegul Cald, in May 1995 from

the Somegul Mic, in May 1993 and June 1996 from the Somegul Mare, and in July 1996

from the river Someg, 'united'Someg (Figure 1.).
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Figure l. Sampling sites in the five investigated water courses of the Someq Basin. Somequl Rece:
l{ownsteam Bújoaia, 2.downsbeam the dam, 3-upsüeam RácáÍáu, 4-at the electric p|arr! S-upsÍeam Some$u||
Rece-village. Someg| Cald: l -Párául Rosu, 2Jzbuc Va||ey, 3-Ponor Val|ey, 4{áIineasa Valley, 5-at tlrc e|ecfric power

station; l-Fárrtárre|e dam reservoir, 2.Tamita dam reservoir, 34iláu dam reservoir' Somegul Mic: l€i|áu, 2-
downsfieam Cluj-N.,3.Apalrida 4{ownsÍeam Bontida' S.downsüeam Gherl4 6-upsteam Dej. Somegul Mare: l.
upsfieam $an! 2-upsteam Rodna' 3-downsüeam Rodna 4-downstrearn Sángeorz-Bái, 5-Nepos, GPiatr4 7-Bec|eart
8{uzdrioara. .united'Someg: |{ownsüeam Dej,2-upEeam Jibou,3-icáu,4Sá|sig 5-Pomi, 6-Piáule9ti, 7-Veti9.
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There were also sampled by means of a plankton net (27 um mesh) the artificial dam
reservoirs of the river Somegul Cald and the potamoplankton of the 'united' Someg. The
samples were fixed with 4 % formalin and studied in light microscope (Npfk, Interfako
- Carl Zeiss, Jena). For standard observations the diatoms were simply mounted in
colophony and examined by Planchromat HI l00x/1,30 immersion lens. The relative
quantitative studies on diatoms were performed by counting the individuals in 20
microscopic fields/sample. The contribution of each species to community structure
(stand) was established in percentage. Species diversity in stand samples was computed
by using Shannon's formula. Floristic affinities between communities was tested by the
index attributed to Srenssen, based on the presence-absence data. The structure of
community was described by truncated normal curves (Patrick et al., 1954). Based on
floristic composition the saprobic degree of the water along the river was evaluated by
the method of Zelinka and Marvan (1961).

Results

Comments on floristic aspects

In the samples collected in the river Somegul Rece l2l diatom species were
identified (Table l.), the other groups were neglected. In the river Somegul Cald,
including dam reservoirs were found l8l algal species, which belong to the following
divisions: Cyanophyta - 9, Chrysophyta - 6, Bacillariophyta - 158, Chloroplryta - 7 and
Dinoplryta - 2. The number os species was slightly different in the river (118) as
compared to the reservoirs (139). In the river Somegul Mic (downstream the confluence
of the two branches), 168 species were identified: Cyanophyta - 8, Bacillariophyta - 143,
C(loronhVta - 14, Euglenophyta - 3.

'The river Somegul Mare river was sampled twice, the total number of identified
species being 272: 165 in May 1993 and228 in June 1996, 122 being common for both
samplings. They are distributed to the following divisions: 1993- Cyanophyta - 3,
Chrysophyta - l, Bacillariophyta - 152, Chlorophyta - 7, Euglenophyta - 2;1996-
Cyanophyta - 13, Chrysophyta - 2, Xanthophyta - 2, Bacillariophyta - 159, Chlorophyta
- 32, Euglenophyta - 20.

In the 'united' River Someg 323 algal taxa were recognised: 272 in the
potamoplankton (Cyanophyta - 8, Chrysophyta - 2, Xanthoplryta - l, Bacillariophyta -
137, Chloroplryta - 98, Euglenophyta - 30, Dinophyta - l) and 220 in the benthic
communities (Cyanophyta - 13, Chrysophyta - 2, Bacillariophyta - 142, Chlorophyta -
49, Euglenophyta - la) @igures 2.,3.).

According to the present findings, all communities are dominated by diatoms, a
normal state in running waters, the other groups being less important quantitatively,
except green algae in the 'united'Someg potamoplankton. The chlorophytes are very few
indeed in the upper part of the basin (Somequl Cald, Somegul Mare), their diversity is
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growing slowly downstream, especially in June, and became really high in the 'united'

Someg. The same is true for the euglenoid flagellates. They are few or lacking uphill the
different branches and tributaries of the Someg, showing a growing tendency towards
downstream (Figures 4., 5.).

The check lists of species for the five investigated water courses are given in Tables
l-4. Most of the species are common forms, widely distributed and have great ecological
tolerance, like Achnanthes minutissima, A. lanceolata, Amphora pediculus, Cymbella
minuta, C. silesiaca, Diatoma vulgaris, Cocconeis placentula, Fragilaria ulna,
Gomphonema parvulum, G. olivaceum, Navicula lanceolata, N. cryptocephala,
Nitzschia dissipata, N. linearis, Surirella brebissonii etc - Bacillariophyta; Closterium

moniliferum, Cosmarium formosulum, Kirchneriella obesa, Pediastrum boryanum,

Scenedesmzs species - Chlorophyta ).

In spite of this species group, almost common for the whole Someg Basin, the

distinguishing pattern of the investigated water courses is given by the occurence and

abundance of those species which are less tolerant and are characteristic for overall local

environmental conditions. As such, in the mountain water courses (Somegul Rece,

Somegul Cald, Somegul Mare-upper part), especially towards their origins, the presence

of clear water forms, characteristic for fast running cold rivers (rheophilous, katharobic,

preferring lower mineral content) is obvious. To this category belong Oscillatoria

boryana, O. simplicissima - Cyanophyta; Chrysococcus rufescens, Hydrurus foetidus -

Chrysophyta; Achnanthes bioretii, Diatoma mesodon, D. hyemalis, Fragilaria arcus, F.

virescens, Meridion circulare, Navicula cryptotenella, Comphonema angustum etc -

Bacillariophyta; Ophyocytium cochleare, Goniochloris mutica, Ulothrix zonata

Chlorophyla which are usually frequent, sometimes quite abundant in such uphill

communities. There are also present in such habitats some alien species, which were
(washed into the rivutets from the surroundings (bogs, terrestrial habitats): Achananthes

itbatomoides, Fragilaria pinnata, F montana Tabellaria flocculosa, Navicula

variostriata, N. contenta, N. gallica var. perpusilla, N. nivalis, Cymbella sinuata,

Stauroneis smithii, Pinnularia and Eunotia species etc - Bacillariophyta; Netrium digitus
- Chlorophyta etc.

The communities inhabiting the lower portions of the mountain rivers (S. Rece

upstream S. Rece-vitlage, S. Cald at the water plant, S. Mare at Beclean and Cuzdrioara)

exhibit a much higher species diversity due to the frequency of many ubiquistous forms,

or species tolerating organic pollution, or adapted to more or less eutrophic conditions.

Their occurrence clearly indicate the presence of eutrophication, as well as general

pollution mainly due to human activities.

The communities inhabiting the Somegul Cald dam reservoirs are dominated by

species characteristic for such habitats (Asterionella formosa, Fragilaria crotonensis, E

construens), but also by the appearance of other phytoplanktonic species (Oscillatoria

lacustris, O. limosa, O. planctonica - Cyanophyta; Uroglena volvox, Dinobryon

divergens, Mallomonas acaroides, Synura spinosa, Chrysosphaerella pseudospinosa-
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Chrysophyta; Fragilaria acus - Bacillariophyta; Oocystys lacustris, O. planctonica,
Pseudosphaerocystis lacustris - Chlorophyta; Peridinium willei, Ceratium hirundinella
- Dinophyta). The Fántánele reservoir exhibited the |owest phytoplankton diversity, the
others, situated downstream, became more and more diversified. The number of species
was |owest in the Fántánele reservoir, and the highest in Giláu (Fántánele - 10 species,
Tarni1a . 47 and Giláu .{sl. In the Tarni1a and Gi|áu reservoirs the phytoplnakton is
more diversified than the dthers, due to the frequency of tychoplanktonic and indifferent
forms. As concerning the benthic communities, they exhibit the same paffern: the lowest
the altitude, the highest the species number and diversity (73 respectively 86 species).
Besides the typical forms for such habitats (ltlavicula pygmaea, Cymbelta lanceolata etc)
there are many coenoxene and tychocoenotic ones.

In the river Somegul Mic the communities are dominated by ubiqiustous and
cosmopolitan elements. For these communities, as compared with the montane water
courses, the quantitative spectra exhibit diversity and heterogenity, with several frequent
or abundant species. One should note in the Somegul Mic river downstream Cluj-
Napoca, the occurrence of some tolerant species, adapted to high organic loading
(Navicula accomoda, N. subminuscula, Nitzschia palea - Bacillarioplryta; Euglena
proxima, E. texta - Euglenophyta). Some of them were found subdominant others
occurred less abundant.

In the 'united' Someg there are many new algal forms, lacking upstream some of
them are typical plankton forms mostly chlorophytes (Chlamydomonas metapyrenigera,
C. monadina, Chlorella luteo-viridis, Coelastrum microporum, C. sphaericum,
Eudorina elegans, Gonium pectorale, Pandorina morum, Pediastrum boryanum) and
euglenophytes (Euglena acus, E. ehrenbergii, E. polymorpha, Lepocinclis ovum,
Trachelomonas hispida, Strombomonas gibberosus, ,S. verrucosa etc) but plankton
diatoms are not lacking (Asterionella formosa, Fragilaria crotonensis, Aulacoseira
italica, Surirella splendida). The number of preferentially eutrophic or saprophilous
species is quite high (Ankyra lanceolata, Cladophora glomerata, Closterium acutum,
Euglena spirogyra, E. tristella, E. variabilis, Ceratium hirundinella, Oscillatoria
brevipes, O. chlorina, O. princeps, O. tenuis, Pyrobotrys casinoensis, Stigeoclonium
tenue, Lepocinclis ovum, L. texta, Nitzschia acicularis, Navicula viridula, N. trivialis
etc), among them some became dominant or abundant (Cyclotella meneghiniana,
Nitzschia palea, Navicula subminuscula, Nitzschia inconspicua ).

It is worth to mention the occurrence of many halophilous diatoms, most often
recorded from sea water, littoral zone. estuaries or continental salt waters (Gyrosigma
scalproides, Navicula cincta, N. cuspidata, N. goeppertiana, l/. pygmaea, N.
slesvicensls, N. trivialis, Nitzschia calida, N. constricta, N. hungarica, N. inconspicua,
N. intermedia, N. nana, N. reversa, N. sigma, N. sigmoidea, N. umbonata, N.
vermicularis, Achnanthes brevipes, Amphorq veneta, Entomoneis paludosa v. subsalina,
Gomphonema augur, Navicula bacillum, N. halophila, N. salinarum, N. spicula,
Nitzschia dubia, N. geitlerii, N. levidensis, N. lorenziana, N. tryblionella etc). Some of
them are quite frequent in the communities (Cyclotella meneghiniana, Navicula erifuga,
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Thalassiosira weissflogii). The number of halophilous species is high in the 'united'

Someg towards downstream Sálsig, then exhibits a |owering tendency, downstream Pomi
they became quite rare.

Structure of the communities

The truncated normal curves suggest that the structures of communities inhabiting
the upper part of the Somegul Rece, and partly the Somegul Cald and the Somegul Mare
rivers are very near to those describing the natural character of unpolluted waters
(Patrick et al., 1966). On the other hand the curves describing the structure of
communities occurring in the lower part of the above mentioned rivers (ex. at the water
plant station on the S. Rece) are characterised by somewhat flattened curves, with their
modal interval shifted to the right, indicated slightly altered community structures.

The form of the curve obtained for the community inhabiting the Páráu Rogu (branch
of the Somegul Cald near its origin) looks very similar with those published by Patrick
et al. (1966) for communities l iving in a distrophic stream or in a heavy polluted river.
Because the Páráu Rogu is a clear watered, fast running montane rivulet in which any
pollution should be excluded, our findings could be explained by the somewhat
distrophic, extreme conditions of the water. These conditions should be responsible for
the low number of species (30) and their frequency distribution, with the dominance of
a single species (Diatoma mesodon formed 85 % of the community).

The curves constructed for the communities inhabiting the lower part of the Somegul
Cald (electric power station) and Somegul Mare (at Piatra) rivers, as well as the Somegul
Mic (downstream Bonfida) indicate marked alteration of the structures. The shape of
curves, namely the height and shifting of the modules, number of covered intervals, the
values of H, 2, k, all suggest community diversification, caused by eutrophication and
general pollution stress.

Based on floristic affinity there are two different community types (similarity level
65%) in the River Somequl Rece, one characteristic for the upper course (stands 1,2),
the other for the lower sector (stands 3-5). The communities of the River Somequl Cald

exhibit a simi|arity leve| of 50.60 7o, those occurring in the lzbuc and Cálineasa Valleys

form a group joining at 65 oÁ simi|arity level

It is norma| that the p|ankton community of the Fántáne|e dam reservoir differs very
much from those of Tarni1a and Giláu, being practical|y unispecific. The different

communities of Giláu dam reservoir exhibits floristic affinities at 65 % level. The
phytoplanktonic and epiphytic ones were the most similar.

High floristic similarity (over 70 %) show the communities of the river Somegul Mic,

the highest being between the heavily polluted Bon{ida and Gherla stands (about 80 %).

As concerningthe river Somegul Mare, in May 1993 the communities of its upper

course (stands 2-4) exhibited the highest (70 %) floristic affinity. The downstream
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communities joined this aggregate, one by one, at lower levels. In June 1996, the
communities were distributed in three sma|| groups' coÍTesponding to the upper, middle
and lower courses of the river.

The plankton communities of the 'united' River Someg are rather homogenous,
excepting the Páulegti stand (6), very poor in algal species, these exhibit floristic aÍÍinity
at.65-70 oÁ simi|arity leve|. The benthic communities inhabiting the upper course (stands
l-3) are grouped at 70 % similarity level, those from the downstream course join the
group at lower levels .

The specific diversity index exhibit a growing tendency from upstream towards
downstream, namely from the montane towards the lower sectors of the rivers (Somegul
Rece, Somegul Cald, Somegul Mare). The communities from the Somegul Mic river
show an opposite tendency. In the 'united' Someg the diversity is rather uniform, being
somewhat higher in the upper portion (dovlnstream the confluence of its two branches).

The ana|ysis of saprobity, based on díatoms, pointed out the Xeno-' oligo- or beta.
mesosaprobic character of the rivers from the upper basin. In the lower course of the
Somegul Mare, but especially in the Somegul Mic rivers, the saprobity index show step
by step, evident growth tendency towards their lower sectors. The same gradual growing
tendency is true for the 'united' River Someg .

Conclusions

l. The natural character of the algal floras in the Someg Basin given mainly by
geographic and hydrologic factors, sometimes is markedly affect by anthropic
influences.

- The specific pattern of the montane water courses is given by the occurrence of
rheophilous, katharobic, microthermal species, adapted to low mineral content.

- The lower sectors are characterised by the frequency of species with eutrophic
preferences, the water courses being affected by the growing amount of nutrients and
organic substances, dischharged into the rivers, partly due to human activities.

- The high frequency of tolerant algal species, preferencially eutrophic or
saprobionts, indicated strongly eutrophic water courses (downstream Cluj, Dej, and on
the lowland), with marked organic loading, due to intensive agriculture, industry and
household wastes.
2.The structural features of the communities (relative abundance, frequency distribution
of the species, floristic affinity and species diversity) confirm the presence of specific
ecological algal groups characteristic for the different watercourses.
3. The analyses performed on Íhe saprobic status of the river, by employing indices
based on diatom populations structure, emphasised the gradual reduction of water
quality along the longitudinal section of the Someg Basin, especially in the water courses
found under human impact.
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Figure 2. Percentage distribution of algal taxa from the rivers Somegul Cald and Somegul Mic
rivers. to the main divisions
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Table 1. Floristic composition of algal communities in the Somegul Mic river

Nr
crt.

Taxa

Sarnpling sites

Sornesul Rece Somesul lald Somesr Mrc
I 2 J 4 5 l z -) 4 5 I z 3 4 5 6

CYANOPTryTA
Mt crocvs tts ae ruqÚtosa -t.

) Osullatona boryana + + + +

J O. chalvbaea i- Í +

Á
t O. deflexodes + +

5 O. semnunata

6 O. lrmosa T

I O. pseudoseilrnunata T

8 O. stmphasstma Í
9 Phormtdrum ntolle

l 0 P. unctnatunt +

CHRYSOPHYTA
I Hvdrurus phoettdus T

BACILLARIOPFryTA
I {chnanthes broretii + + + + T + T + + + t +

2 A. clevet + +

J A. cotuptcua + T +

4 A. ext{uct + +

5 A. hunsanca +

6 A. lanceolata + + + + + + -f + T + T + -t- + +

4. Iaterostrata Í -t-

8 4. mtnuttsstnn Í f + + -{' T + + T + + + + f

9 4. oblonsella +

l 0 A. peragallr +

l l A' subaÍonotdes + + + T + + + + t T

t2 thermalis +

l 3 Antphora hbyca Í + + + + + +

l 4 A. ovalts + + + + + +

1 5 A neúculus + T + + + + + + + + +

I 6 A veneta +

l'l Anomoeonets brac hys tra + T

l 8 A. sphaerophora + + + t +

l 9 4stenonel,la formosa + Í + + + T +

20 Aulacoserra dstans + + T +

2 l A. úalica +

ilalrca v. subarctrca Í
22 4. sranulata + +

23 Caloners amphtsbaena T + + t

24 C. bacrllum + T -t +

z5 C. shcula + + + Í + + +

26 Cocconets neodtmtnuta T + + + T Í

27 C. pedrculus T + + + f T + + + Í
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Table l . continue

28 . placentula + T Í T T + + + T + + + + + +
29 Cvclotella comensis + T + l- +
30 . meneqhintana T f Í T + +
3 l radtosa + + + + T

32 Cvmatopleura solea' T + T T +
33 Cymbella afíints T T + + T + T +
34 C. amphtcephala + +
35 C. aspera +
3ó C. caespttosa T + + T T

) t C. astula T + f + + + +
3 8 C. cusprdata f

39 C. cvmbformts + +

40 C. Eracrlrs + + f

4 l C. helvetrca T T f
-r + + Í + + + +

42 . lanceolata + +
43 . mestana T +

44 C. mrcrocephala T T f

45 C. minuta + + + + + + + + l- T Í + + + +
46 C. nawculformts + + T -t- + a T + T

47 C. prostrata + -r
T T + T +

48 C. silesiaca + + + T + Í + T + + T + + + + +

49 C. sinuata T -t- T T T T Í + + T T T + T Í
50 C. subaequalis -r +
5 l C. tumda T T T + T

52 C. turndula T T +
53 Dntoma anceDs T + Í
54 D. mesodon T T T 1. T + T T f -f Í + + +
55 D. moniliformis T + + + T

56 D. tenuts T T

>t D. vulsaris T + + + + T + Í t + + -r + -r T

5 8 Denticula kutzinsii + +
59 D. tenuis T f

-t T T T + + T

ó0 Diplonets elhptica T T T +

6 l D. oblonsella T T

62 D. ovalts + f 1-

63 D. ouella T

64 Epilhemru sorex T

65 E. tursida f

66 Eunotru hlunaris Í !

67 E. exisua + + +
68 E. mtnor -r T

69 E. muscrcola v. tridentula + Í
70 E. praerupta +
7 l E. soletrolii + +
72 E. sudehca et v. bidens + T + + +
't3 E. tenella + -r + + +
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Table l . continue (

74 Fragilana acus T + + + T +
75 F. arcus + + + + T + Í T T + + + +
76 . capucina T + T + T T T + + T + + + + +
77 F. construens + -r + T T + T T + f + +
78 F. crolonensts T T

79 F. úlatata T +

80 F. Ieptostauron T T T

8 l F. montana T + +
82 F. parasi t rca v. subcons tncta T +

83 , ptnnata T f + + + + T Í -f
T

84 tr. ulna + + + + + T + + + T T T +
85 tr. vtrescens T + + + +
8ó trrustulru vulsans + + T + + T T

87 Gomphonema acumtnatum T T T + + T

88 G. cf angustatum T + + + + + T -1- +
89 G. cf. ann$tum T + + + + +
90 G. clavatum + + T T + + Í
9 1 G. sracrle + + +
92 G. cf. minutum Í + + T -
93 G. olivaceum + T f + T + + -L T +
94 G. parvulum + T T T + T + -r T + + -l- T + -r

95 G. tersesttnum T + T t +
96 G. truncatum + T T f + + + + +

97 Gvrosisma acumtnatum + + + + +
98 G. attenuatunt +

99 G. nodiferum -t- + +
r00G. scalnroides T +

l 0 l Lr. SDencerll -r + +

t02 Aanhschia amphtoxvs T + + + + +
103Melostra varians T + + T + + 1-

104Mendron circulare Í + + + + T + + + T + T +
r05 Nawcula accomoda + T + + + +
106 N. anpusta +

107 N. caprtata T + T + T +
108 N. caottatoradtata T + + + + T

r09N. cincta T

i l0 N. cocconetformis + +

l l l N. coníenta +
tr2 V. crvptocephala T + + + + T T + + T T + +
I  l 3 Y. crvptotenella + T + + T + + -T T + + + + + + +

il4 Y. cusptdata T +
l l 5 r'/. decussis + + -r 1-

l l ó N. elsrnensis T + T + +
tr7 N. sallica v. nerpusilla + +
n 8 N. soeppertnna + -r Í +
l 1 9 N. sresaria + f + + T T T 1- T +
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120 t,l. msoaabilrc T +

12l N. lanceolata + + + + f I T t + + + +

t22 N. medtoconvexa +

r23 N mentsculus T T Í + +

t24 N mtntnru f + + + + + f + + + 1-

r25 ^,1 mmuscula + T T + + + + + +

t26 Y' muÍrca + + + + + t

LZ',l N ruvahs +

128 N. oppu4nata +

r29 N. pelhaulosa T + + + + + t +

130N. pseudqbryopfula -t

1 3 1N. pseudoscutíormts +

132N. pupttla + T + + T + + + +

1 3 3N. pvsmaea + + +

134 N radrcsa f T + + + .l. l-

1 3 5N. recers +

1 3 6 N. remhardttt T

t3'7 N. rhvnchocephala + t + + + +

1 3 8N. salinantm +

1 3 9 N. schroetent T

140 N senunulum + +

l 4 l N. sleswcensts T T

142 N stnolata T T

143 N. subnunuscula + + + t + +

144 N. tenellotdes + + + +

145 N. tnoutrctata T + + + + + -t
f + +

146 N, truruhs + T + + +

t47 N. vartostnata +

t 4 8 N. veneta + +

149 N. wndula Í + + + +

150Nedrum afÍine Í +

r 5 t N. antplnÍum +

152 N bmodefornus +

1 5 3 ti btsulcatunt + +

154 N. dubiutrt + T T +

t 5 5Nftzschta aaculars + + + l-

1 5 6 N. antpfubru + + + T

r57 N. breusstma + + +

1 5 8t{. cautellata + + + T

t 5 9 l{. constncta T +

ló0 N. drsstpata + + T Í T + T f + + + t

l 6 l N. dubru +

t62 N. cf, filformts +

l ó 3 N. fontcola + + Í +

t64 N. frustulunt + + + + + + + + + f

l ó 5 N. sracrlts +
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l ó ó N. hantzschtana + + T + J- + +
167 tt{ heuflerrana + +
t 6 8 Y. hontburgrensrs + r

l ó 9 N. hungarrca
T + Í T

170 N nconsptcu.a + + + + + T

l ? l N. lutearts + f T t + + T + + +
t'|2 N mtcrocephala +

T +
r73 N.palea \ Í + T T + + f + + + + + + + +
l'14 N. paleacea

T + + +
175 N pura

T +
176 N pualla + + + + + f + +
t77 N. recta + T +
1 7 8 N. srgnordea +
179 U. srnu.ata +

Y. sinuata v. Íabellana + T T

1 8 0 N. soaabrlis +
l 8 l N. sublmeans + + + T -t- +
t82 N. trvblionella + +
183 l{. vermrculans

T + +
184 Pnntulana boreals + + +
r85P. sbba +
| 8 ó P mterrupta T + + +
r87 P. mtcrostauron + + Í T T

t 8 8 P. subcapilata + + Í T + + +
1 8 9 P. wnds + + T + + T +
t 9 0 R hot cosphaent a ab brew ata + T T + + T + + +
t 9 l Rhopalodn brebssorttt T

t92 R. pbba v parallela T

193 Stauronets anceps + f + +
194 S. knegertr + +
195 S. phoentcenteron + + + -t

196 S. smtthr + T + +
r97 Stephanodrscus cf. dubrus +
t98 S. hantzschri + +
1 9 9 Surirella angusta + + T Í T + +
200 S. brfrons + 1-

201 S. brebissontr + + + + Í t + +
202 S. Imearts + + + .r- | T

203 S. nunuta + + + + + l
204 S. ovahs + l + + + + l
205 S, splenúda + +
206

'abellana 
fenestrata , l

r l

207 T. ÍIocculosa + + + + + l + l + l + l
CHLOROP}ryTA

I Chlorella vulqans

2 Clostenunt acerosunt
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Table l. continue

3 C. montliferum + + +

4 Kirchneriella subcapr tata +

5 M onor anhi dium ar cu atum Í
6 V. contortum

-r

7 Netrium diritus T

I Pediastrum boryanum Í +

9 Scenedesmus acuttts + + +

t0 S. armatus
-r + -t

1 l Schroederta setrEera T

12 Stauras trum te tracerum +

l 3 St i seoclonium fasci culare T + + +

t4 S. tenue
.T

l 5 S. variabilrs +

EUGLENOPTryTA
Colacium epiphytrcum f +

,, Euglena proxima
-r T +

3 E. texta +
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Table 2. Floristic composition of algal communities in the oatnffi

Nr
l^rÍ

Taxa

Sanrplurg srtes
Fantanele

clankton

I arllrta

olankton
Giláu

plankton benthos oprphyton
UYANUPHY'IA

I
'hroococcu.s 

turfldus + +

2 Mertsmopedta glauca + +

3 Oscrllatona boryana T

Á
T O lacustns +

O. lntosa +

6 O planctoruca +
CHRYSOPTryTA
Urorlena volvox + + +

2 Dnnbryon dnerpens r + +
\4allomonas acarordes + +

4 S),nura spurcsa +
5 C hrvs os phae re I la b rew spr nosa + Í

BACILLARIOPITYTA
I Achnanthes brcretrr T T -t-

2 A. clevet v rosÍrata +
t A. Ianceolata + + + +

/l A. IaterostraÍa +
) A. nunuttssrnru + T + + D
6 A. perarallt +

7 Amphora tnarrcnsts T T

8 A. Iúvca l- + -l-

9 A. ntonÍana +
l 0 A. pedtculus + t +
il Anomoeone$ vttrea + T +
t2 Astenonella formosa + D + D + C D J- T

l 3 Calonets amphsbaena f

t 4 C. srlrcula +
l 5 Cocconeis placentula + + +
l 6 Cvc lote lla mene shÜuana + +
t 7 Cvmatopleura solea +

l 8 vmbella caesDrtosa + T

l 9 . ctstula t + +

z0 . cusptdata + T

z l helvetica + T

22 . lanceolata + + T

z ) mtcrocephala T

n ^ mlnuÍa T + +

25 . prostrata +

zo C. proxtma +
27 C. stlesraca + T T +

28 C. sinuata + + +
29 C. subaeaualts +

l 6 l



Table 2. continue
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Table 2. continue

76 N. lanceolata + + T

77 N. mentsculus T +
78 N. mrnima T +
79 N. mtnuscula + T

80 N. oppusnata Í
8 I N. pelliculosa +
82 N. pupula T -l-

83 N. pvsmaea + c D
84 N. radiosa T + +
85 N. rhvnchocephala Í + + +
8ó N. submrnuscula +
87 N. submolesta T T

88 lV. tnpunctata Í T

89 t'lI. Ínwals +
90 ttl. utermoehht -r

9 l N. vtndula + +

92 N. vrtabunda +

93 Nrtzscfua amphrbia +
94 N. anpustata +
95 N. brevisstma T

96 N. dissrpata + T +
97 N. fonticola T T +
98 N. frustulum + +
99 lr{. sractlrs T

100N' heuÍlertana + +

t 0 l N. homburflensis +

102 N. ltnearts -l-
T + +

103N. palea -r 1-

104 N. puvlla + + D
105 N. pura T

106N. recta +
107 N.stnuata v.tabellana T

t08 N. sublinearis Í + T T

t09 Pntnularia borealts T

l l 0 . diverqerc +
l l l P. tnterrupta T

rt2 P. microstauron T T

I  l 3 P. subcapitata + Í
l l 4 P. viridrs +
l l 5 Rhotcosphaerua abb revtata + T

l 1 6 Stauroneis anceDs +

L17 S' smiÍhtt +
I  t 8 Sunrella arrqusta + +
n 9 S. hneans f

t20 S. mrnuta T

l 2 l S. ovalrs T
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t22 S. splendida T +
LZ3 Tabellaria fenestrata T

t24 . Íloccubsa f T T -r

CHLOROPHYTA
Oocvstis lacustrts + +

, O. planctonica + T

3 Pseudosphaerocvs tis lacus tris + + +

4 Eudorirn eleEars T T +

) Microsoorawilleana T

DINOPHYTA
I Peridinrumwtllet Í -r Í
2 Ceratium hirundinella + +
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Table 3. Floristic composition of algal communities in the Somegu Mare river

Nr.
cft.

faxa
Samplins sites

I  993 1996
I 2 3 4 5 6 8 I 2 a

J 4 5 6 ,I 8
CYANOPTIYTA

I Calothrtx kosstnskue +
2 C hantaes i pho n i ncrus la ns + T +

3 Osctllatorta borvana T + Í
4 O. curuceps -t

) O. inisna + + T

6 O. zemminata + J- + + T

,7 O. sranulata + + + T + +
8 O. hntosa + + f

9 O. princeps +

l 0 O. srmplrctsstma +

l l Phormdiu.m antbrsuum T + +
t2 P. fnsidum + + -f

l 3 P. mundatum T + T + -r

l 4 P. molle + + i T + +
1 5 P. unanatunt +

CHRYSOPIIYTA
I C hrvs ococ cus rufes c e ns T +
z Hvdrurus phoetidus + + + T f f + +

XANTHOP}IYTA
I Goniochloris mutica T + +
2 Onfuocvtium cochleare + +' +

BACILLARIOPTryTA
I Achnanthes btoretri + + + T + + f -T -Í.-r T + -r

2 Achnanthes íIexella +
I A. cf. helvetrca +
4 . hunsanca +

5 4. lanceolata T T T + + + + + + + + f

6 A. nünutissmla T + 'l- T T T T T -t + -r + 1- T

A. subatomoides T + T + T T

8 Amphipleura pellucida + T

9 Amphora aequalis +

l 0 4.martensts + +
1 l . hbvca + T T +
tz 4. ntontana + 't- +

l 3 A. ovals t + + T

L4 4. pediculus + + + + + + + -r + + + +
15 Aulacosetra ambEua 7

l ó . sranulata +

I 7 Calonets amphisbaena T + +
l 8 C. bacrllunr + T + - + T a T + +
l 9 C. silicula + -r + T f + T +

1 6 5



Table 3. continue

z0 Cocconets neodtminuta + + Í + +
2 l . pedtculus T T + + T T + +

22 . placentula + + Í T Í + + + + T + T T t +
23 Cvc lostephanos inwst tatus -r

24 Cvclotella atomus + +
25 . meneghtniana Í + -t Í T

z6 ocellata +
2',7 Cvmatopleura solea T + T T + T

28 Cvmbella afíinis T 1- T + + + + + T T + T

29 . amphicephala + T + + T T + T + +
30 . asDera T T + +

3 t C. caesutosa +

3Z C. cesatir + +
C. cistula + + T T T + + T +

34 C. cuspidata T +
3 5 C. cvmbrforruis v. nonpunctata +

36 C. sracrlis -f

C. helvetica + T Í Í + .F T T Í + T T + Í
3 8 Ianceolata T +
39 C. mrnuta + T T T + T T T T T T T +
40 C. nawculiformts T f

4 l perpustlla T T

42 . Drostrata + + + + + + +
43 . Droxtma + +
44 reichardni + + T t T + +
45 . silestaca + + T T T + + + + T + T + Í
46 . sinuata + + Í f + + T + Í T T T + T

47 . subaeaualts + T + 1- 1-

48 tumtda f f T + +
49 Denilcula kutzinsii + + +

50 D. tenuts T + + T + + T

5 l Dtatoma anceps +

52 D. ehrenbergri + T 1- T + + T T T l- + +
53 D. hvemalis +

54 D. mesodon + f + T + T + T + f T + T

55 D. monrlformts + + + + -r Í T + + T + T + T

56 D. tenurs + T

5'.l D. vukaris T T -|- + + -r
f + + + + Í + +

58 Dntomella balfounana +
59 Dploneis elliptrca + T

60 D. oblonsella +
6 l D. ovalis -t T T T +

6? Ellerbeckia arenaria T

63 EnÍomoneis palludosa v' su,bsalma +
64 Enithemia adnata T 1- Í + t

65 Eunotn brlunans T
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Table 3. continue

66 U. exisua Í
67 E. rmplrcata +
ó8 E. minor +

69 E. pectmalis +
70 A. praerupta T

7 l E. soleirolu +
72 U. sudetica +
I J E. tenella +
74 trragtlana arcus + + T Í + -t- T T T f + + + +
75 l. caDucrna Í + T T 1- + + + T T T + Í
76 F. construens T + + T T

77 tr. leotostauron T Í
78 tr. montana T T +
79 tr. otnnata T + t + f

80 F. ulna T + + + + T + + -t- + + + -f T

8 l I. virescens Í + +
82 trrustulra vulsaris + + T -r T + Í + T Í T +
83 3 o nt p ho ne ma acum t natunt T

84 G. cf. anmtstatum + T + + f T + f + + + + -t + T

85 G. cf ansustum + T + + + T T T + + -r + + + +

86 G. clavatum T i + + +

8'7 sraale T + + T T +

88 G. o l:aceunt + + + -r T + T + + T T T T Í
89 G. parwrlum + + + -l- + + + + T T + T

90 C. ter4estinum + + T + + + + f T + T + + -r

9 l C. truncatum T + T +
9Z Gvrostema acummatum Í Í + +
93 G. attenuatunt 'r +

94 G. nodrferum + +

95 G. scalprotdes -t +
96 G. soenceni +

97 Hantzschia amphiows + + + T + + + + + + T T

98 Melostra varians f + + l- + + + T

99 Veridton circulare + + + Í T + T T + T + -1- + + +
100 tlavrcula accomoda -|- + f + + + T

l 0 l rtl. bacillum T

t0z Y. capitata T

103 t{. capitatoradiata + + + + + T + + + T

104 t{. cincta - f + T

105 t{. clementrs +

106 Y. cocconetformis + + + + + Í + + + + + + T

r07 t{. contenta + +
108Y' crvpÍocephala + T T T T + + + T + + Í
109 t{. crvptotenella + + + + + + + + + + T + T -t

1 1 0Y. cttspidata + + + + T

l l l V. decussis + + +
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Table 3. continue

1 6 8

2 N. elsrnensts T + + T T + +

J N. rallrca v. oeroustlla + f + T

4 N, soepperÍnna + +

5 N. greparn + + + T + + + T T + f + + +

ó N lanceolata + Í + T T T + t + + + + -t- +

Y. lúonensts
8 N ntentsculus + + +

9 N. mrnrnru + + + + + + + + f Í
20 N mutuscula T + + + + T + + -r + + +
2 l N ntuttca T + + + + T + + t

zz N oppusnata T +
L ) N pellrculosa + f

24 N puoula + + T + + +
25 N. Dvsmaect + + + +

26 N radrcsa + + + + + + - +

z7 N rhvrrchocephala + + T

28 N saltnarum +

29 N splendtcula +
30 N subhamulata +

3 l N submnruscula + + + + Í +

r,l tenellorcs T + + +

J J N tnautctata + + + + + + -t- + T T f + t Í +

34 N trwnhs + + + + + + T + + +
35 t{. variostnata T

36 Y. wrtdula T a + + + + T T + + f t T

a n
J I |{ediu,m afÍine + T +
3 8 t{. amplnhmt +

3 9 N. brnodeforme +

40 N. &tbtunt + T f

4 t M. cf. hercvrucum +

42 N cf. septenlrronale +
43 Nitzschta actculans + + + + + T + +

44 l{. amphrbia + + +

45 N. brewssnn +
46 N. calda + + +

47 N. cautellata T + + + + + + T

48 N. communts T

49 N constrtcta + T +
50N dissipata f T + + T + T T + T + T

5 l N dubru +

52 N íilformts T

53 N. fonticola + + +
54 N. frusÍulum + + + + + + + +
55 N. hantzschtana -l- + + + + + +
56 N. homburflensrs T T +

5 7N. hunsanca T T a T +



Table 3. continue

r 5 8N. mconsptcua + + T + T + t +
1 5 9l{. rnterntedia +

160 lr{. levrdenss T f

t 6 l N Imeans + + + + + T + + f + + T + +
162 t{ mrcrocephala +

163 t{. palea T + + + T + + i- T + T +
164 tl. paleacea + + + +

l ó 5 t{. pellucrda

166 Y. pusilla T + + + + T + + +

167 t{. recta +
168Y. stnuata v. tabellaria T

169N. soaahls + T +
1 7 0N. subhneans + T T + + f T

17l N. umbonata T T + T +
172 N. vermiculans + + +
t73 Pinnulana boreahs T + + -r + + f Í + + +
174 P. diver4ens +

175P. mterrupta + T

t76 P, mtcrosÍauron + f T + + + + +

17',7P obscura + T

1 7 8P. stomatophora +

t79 P. subcapúaÍ'a + T T + +
180P. wrdis T + + + + + + + + + + T +

l 8 l Rhorcosphaerua ab brevr ata T + + + +
t82 Rhopalodn brebissonrr +

183R. nbba T -r

184Stauroneis anceps T J. T + + + T f T +

t 8 5 S. Icneserit Í
t 8 6S. phoentcenteron T

t87 S. smtthit T T

1 8 8 Surtrella anpusta + + T T T + + + T + + + T

189S. brebrssonrt + T + + + + T + + + T + + +
190S. mtnuta + + + + + Í + + + + T + +
l 9 t S. ovahs l- -r +
192 S. splendda +
193Tabellana fenestrata -l-

t94 T. íIocculosa + + Í +
t 9 5 Tetracvclus rupestns f +
196Tha las s t os tra we t s sfl o sil + f + +

CHLOROPHYTA
I hlore IIa lute o-viridrs + +

2 . vul4arts + + +
-
J ladophora glomerata + + +
4 Iostertum acerosum + f + + +

5 Ieibleuii T +

6 nroniliferunt T + +
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,1
Coelastrum sphaertcum + +

8 Cosmartum formosulu.m + T

9 Cv li ndrocapsa Femtnata +

l 0 Hormidium flacctdum + + +
l l Ktrchneriella obesa + + + +

t2 K. subcapitata + 1- +

1 3 luI onorap fu dr um arcuatunl +

l 4 V. contortum J- T T +

l_s Pednstrunt borvanum f Í + T

l 6 Scenedesmus acun tnatus + +

t 7 S. acu.ttts + -r +

l 8 S. armatus Í
t 9 S. ecornts T + +

z0 S. dentrculatus T +

z l S. guttuinskti + +
22 S. opoltensts + +

23 S. quadrtcauda T +

24 Schizomers lerblenrt + +

z5 Strchococcus bact llans -r T T +

26 St rce oc loniun, anroe num T +

2',1 S. ÍIaxelforme +

28 S. lubricunt T +

29 S. subsecundum T T

30 S. tenue + + + +

3 l S. vanabrle t

3Z Ulothnx tenue +

J J U. zonata + T + + + -l. T T

EUGLENOPHYTA
I Euslena ehrenberstt +

2 E. sracilis -t- + + í- + Í +

J E.oxwris + +

4 E. piscformrs + +

5 E. polvmorpha T + + +

6 E. proxima T + +

7 E. spirosyra T

8 E. stellata +

9 E. texta + T

l 0 E. vrrids T + + +

l l Leooctnclis ovum +

t2 L. radrata T + + +

l 3 Peranema mtcromastft + Í
t 4 Phacus arnoldii T

l 5 P. orbicularis + Í
16 P. platalea +

l 7 P. tortus + + +

l 8 Strombomonns verrucosa T + + +

l 9 Trachelomonas oblon4a + +

z0 T. volvocnn T + +
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Iable 4. Florist ic comnosit ion of alpa communities in the 'united'

Nr
crt Taxa

Samnlinp s tes

Plankton Benthos

I 2 a
J 4 ) 6 7 I 2 J 4 ) 6 7

CYANOPTryTA
Aphanizomenon fl os-aouae +

2 Gomphosphaeria aponin a + T +
3 Microcvstis aerusinosa Í + +
q Oscillatoria amoena T

5 O. boryana -t- +
6 O. brevis + +
1 O chlorina + t +
8 O. pranulata + T -r T

9 O. limnetica +
l 0 O. limosa T T -r -r T

l l O. princens Í + Í +
t 2 O. solendida +

l 3 O. tenuis + T + + -t- + + + +
t 4 Phormidium ambieuum + -f +
l 5 P molle +

CHRYSOPTryTA
I Chrvsococcus rufescens T +

2 Dinobrvon diversens + T + + + + + +
XANTHOPTryTA

Goniochloris mutica + + f Í +
BACILLARIOPTryTA

Achnanth es biasolettiana + + + + + + + + + + T +
2 A. breüpes +
J A. lanceolata + T + T + 'r -t

f T -r + + +
4 A. minutissima + + -t + + T + + f + + + T

5 Amphipleura pellucida T

6 Amnhora libvca + Í + T + +

A montana + T Í T T T + T

8 A. ovalis T + T +
9 A. oediculus + T + T T + T + T T +
l 0 A. veneta +

l l Asterionella formosa + + -r + + + + + + + T

t 2 Aulacoseira g1a rril ata +

l 3 A. italica + I -r -|-
T4 Bacillaria oaradoxa +
l 5 Caloneis amphisbaena + Í + + + -r t -r Í T + T

1 6 C. bacillum + + + + T T +

t 7 C. silicula Í + + + + + + T +

l 8 Centric mic J + + -r + t + + -r T

t 9 Cocconeis pediculus T + + f Í Í T f T T Í + T

20 C. olacentula 'r + T + T + + + + + 'f + +
2 l Cvclostephanos inüsitatus T T ! + + + + + + + T +
22 Cvclotella atomus + + + + + T +
23 C. meneehiniana T + + + + T T + T -l- + + + +
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24 C srellisera +
25 Cvmatopleura solea T + T + + + + I + T +
26 Cvmbella affinis f

-t- + + + Í Í T Í + T +
,,1 C amphicephala T + +
28 C. caespitosa + T + + +
29 C. cistula f + +

30 C. helvetica + l- + + + T T T + T + +

3 l C lanceolata +
) z C mrnuln + + T Í -f. + + + Í
J J C. naüculiformis +
34 C. prostrata + + + T Í
35 C. reichardtii + a +
36 C. silesiaca T 1- T + T Í + T + T + T T

37 C. sinuata T + T t i- T + + + + Í T T

l 8 C. tumida T T + + + + Í
39 Denticula kutzinsii + +
40 Dmtoma mesodon + + + + + Í + + + +
4 1 D moniliformis + T + + + + T f Í + T + + +
42 D. tenuis T

43 D. vulearis + + + Í + + + + + + + + T

41 Drplones oblonsella +
45 D. oculata +

46 D. ovalis +

4? Entomoneis paludosa v. sub + +

48 Epithemia adnata T Í
49 Fracilaria acus + + T + + + +

50 F. arcus + + + T T + Í + + + f T +
5 l F. capucina l- + + T T + + + + + T +
52 F. construens T + l-

53 F. crotonensis T + t T T + + T

54 F. delicatissima +
5 5 F. pulchella T

sí' F. ulna + + T .f + + + t + Í r +
5'l Frustulia vulearis + T + f + f Í T

5 8 Gomohonema ansustanlm + T + + + T + + + + +
59 G. cf. anzusnrm + + T t + +
ó0 G. augur T

ó l G. clavatum +

62 G. pracile T + +
O J G. cf. micropus +

64 G. olivaceum. + + + f + T T + + + + + +

65 G. uarvulum T + + T + T Í T + + +
6ó G. cfpumillum +
67 G. ofsarcophagus +
ó8 G. tereestinum + - + + + + + 1- + +
69 G tmncatum + +
70 Gvrosima acuminatum + + + + + T + + f + T T

1 l G. attenuatum +
72 G. scalproides T T T + + + T + T T T

t ) G. cf soencerii +
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Table 4. continue

1 Á Hantzschia amphioxys 1- T + T

75 Melosira varians t + T + + T T + + + + + T

la) Meridion circulare + + T T + + + T + T - +
77 Navicula accomoda Í + + T i- Í T l- + + Í
78 N. bacil lum T

79 N. capitata f + T + T + +
80 N. capitatoradiata + + + f T + + + + + T +
8 l N. cincta T + -t

82 N. clementis +
83 N. cocconeiformis + T

84 N. cryptocephala + + -f- Í + f Í
85 N. oryptotenella + + T T T T + + -
86 N. cuspidata Í - + + + + T T + T T + T

87 N. decussis + + +
88 N. e ls inenesis Í T Í + +
89 N. erifusa T + + T T + + + + + + + T

90 N. cf Íiacta Í +

9 l N. gallica v. perpusil la +

92 N. goeppertiana + + T

93 N. gregaria T + - + T + -t-
T Í

94 N. halophila +
95 N. lanceolata T + T Í + T + + + + T + T

96 N lapidosa +
97 N. menisculus + + T -f + +
98 N. minima + + T + + Í + + -l-

T

99 N. minuscula + T + + + T +
t0( N. mutrca + T + +
l 0 l N. nival is +

t02 N. pelliculosa Í +

103 N, pupula T + + T Í + -t- + +
0 N. pygmaca T T + + T + T + + + +

t0 : N. radiosa Í + +
l0( N. recens + T Í T + T T +
l0 l N. salinarum T T a

r0t N. slesvicensis f T .F T

t 0 ! N. spicula +
l t ),1. subminuscula T T + + + + + + Í Í + + T

l l r N. tnpunctata I + T T f f + + + + +
l l N trivialis + f + f Í + T + + T + + +
l l N. veneta + +
l l N. viridula T T + + + + + + + + Í
l l Neidiunt arrrpliatum f + + Í +
t l N. binodeforme + T

N. binodis T

l l N. dubium Í T + +
Nitzschia acicularis ? T Í + + + + + + T

t2 ( N. amphibia Í T + T + +
2 N. calida + Í + + + + Í +

t2 N. capitellata + T T -{.+ + T + f T +
t2 N. constricta + + T t + T + 1- + + + T
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l 2 t N. dissipata + + Í + + + T + + T +

l 2 : N. dubia T + +
l2( N. frustulum + +
t2', N. cf. seitleri T

lzl N. sracil is + + T f + + f

t2l N. hungarica f + T f Í + + + + Í
l 3 ( N. inconsoicua + + f + T + + + Í +

l 3 l N. intermedia + + + +
l 3 N. levidensis T + +
l 3 N. linearis + T + Í -r -r + + Í t f +

l 3 N. Iorenziana i T

l 3 N. microcephala +
l 3 N. cf. nana + + + +

l 3 N. palea + + T + + T T + + + + Í + +

l i N. paleacea + + Í + + f + + +

t3 N. parvula +

t4( N. pusil la + T

l4l N. recta T + + T + T

14i N. reversa +
1 4 N. sigma f + +

l4t N. sismoidea -t' Í T T

l4: N. sociabilis T T T +

14( N. trvblionella T

l 4 N. umbonata T T T + + + + + +
l 4 N. vermicularis + T +

l4 Pirurularia borealis T + +
l5c P. divergens +

l 5 l P. cibba + T +
t5 P. interrupta +
l 5 P. microstauron - + + + T

l 5 r P. nodosa +
l 5 P. obscura Í + +
l 5 ( P. viridis -r T + + + Í + + +
t5 Rhoicosphaenia abbrevial"a T f + + + + T + +
l 5 Stauroneis anceps + +
l 5 S. phocnicenteron Í + T + +

ló( S. smithii f

6 Surirella angusta t + + I + T + + + +
t6t S. brebissonii + Í Í + 1- + T T + + T + +

t6: S. elegans +
l6t S. linearis + + +
t 6 i S. minuta + -|- ? + Í + + + T

t6( S. ovalis + + + Í + T

t6', S. splendida + T + T T f + Í
| 6Í Thalassiosira weissflogii + + Í T + T + T + +

I Actinastrum hantzschii f + T T T + i + T + + + T T

z Ankistrodesmus bibraianus +
-t A. fusiformis T

4 Ankira lanceolata + +
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Table 4. continue

5 Cartelia abiscoensis + + +
6 Cephalomonas pÍanulata T T

7 Chlamvdomonas composita + + -t T

I C. debarvana + -F

9 C. metaovrenisera T -f +
1 0 C. monadina + + + T + + +

l l C. neslecta T

t2 C uassiva +
I J C. polvpvrenoidosa f

t 4 C pseudopertusa t +

1 5 C. reinhardtii + f

l ó Chlorella luteo-virids + +

t 7 C vulsaris + T +

l 8 Cblorococcum aouaticum T +

t 9 C. sclrizochlamvs + T

20 Chlorogonium elonsarum +
21 Cladophora glomerata T T

22 Closterium acerosum + + + + + +
23 C. acutum 't

.Á C. ehreubersü + + +
25 C. moniliferum T +
26 Coelastrum astrordeum + T +
27 C. microuorum T + + +
28 C. proboscideum +
29 C. reticulatum +
30 C. sohaencum + + + + r + T +

3 l Cosmarium formosulum + + Í f T -t + + + f + T Í T

32 Crucigenra apiculata + T

33 C. quadrata + +

J { C. rectanzularis + Í
35 Dictvosphaerium ehlenbergianum 1- T

36 p. o,rlsfusllrrm + T T +

37 D. simnlex f f T

3 8 D. tetrachotomum T T

3 9 Didymocystis planctonica + -t-

40 Eudorina elesans T T T + + T +

J+l E. r.hnoisensis + T

42 Franceia ovalis T -t-

43 Golenkinia radiata T + +

M Gonium oectorale + T + T T

45 Hofinania lauterbornii + T

46 Korsc|rikoüella Iimnetica +

47 Kirchneriella mucosa Í
48 K. obesa f + + T T

49 K. subcanitata Í T T

50 La serh ermra citnformis + +
5 l L. serevensis +

52 L. wratislawiensis T 1-

53 Lambertia ocellata f T

54 Micract'nium pusillum T
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) l Monoraphidium arcuatum + T + + +

56 M. contortum + T + -{-+ + + + + +

) / M. criffithii + T + + +
58 M. indicunr t

59 M. inecularis T +

ó0 M.lonsiusculum T

ó l Neochloris dissecta + +

62 Oocystis ooronata T

63 O. lacustris T +

64 O. marsonii + +

65 O. planctonica +
66 O. verrucosa + +
6'.t Pandorina morum -t- + + + + 1-

68 P. smithii T

69 Pediastrum angulosum T +
70 P boryanum + + + + T +

7 l P. duplex T + +

72 P. tetras + f T +

T 5 Pseudococcomvxa simolex +

74 Pseudosphaerooystis lacu stri +
75 Pvrobotrvs casinoensis + +

t b Ouadricoccus laevis + Í Í +

'77 Radionhylum irregulare T

78 Scenedesmus acuminatus Í + T + +
'79 S. acutus + + T T + + + + -f +

80 S. alternans + + Í +
8 l S. arcuatus T

82 S. armatus + T T

83 S. denticulatus + +

84 S. dispar + T Í
85 S. ccornis T + T T + +
86 S sutwinskii T + T T

87 S. intcrmedius + T + + + T T + + + +
E8 S. opoliensis + T + +. Í + +
E9 S. ovalternus + +

90 S orotuberans Í + T +

9 l S. quadricauda T 1- + T + + + + + + T

92 S, spinosus +- + T

93 Siderocelis ornata +
94 Sphaerellopsis fl uviatilis +
95 Stiseoclonium tenue + -{-+ + + Í T T

96 Tetrachlorel la alternans -+- + +

91 Tetraedron caudatum + + + T

98 T. incus T

99 T. minimum Í +

l0( Tetraselmis corditbrmis + Í + +
r0t Tetrastrum slabrum + +

101 T. punctulatum Í + T +

l 0 : T. staurop,eniaeforme Í +
l 0 r Treubaria planctonica Í +
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# T. varia +
EUGLENOPI{YTA

Euglena acus + + T T + T

2 E. ehlenbersii T + + T +
J E. cracilis + + + + T -r + + T

E. oxvuris -r T + + +
5 E. pisciformis T + -l- + T f + ?

6 E. oolvmomha + + + T +
7 E. oroxima + -t + + +
I E. spilosvra T + f +

9 E. tristella + + +
l 0 E. variabilis +

l l E. viridis T + -1- + + +
1 2 Lenocinclis ovum + + T T + + +
t 3 L. plavfariana +

l 4 L. texta + T T T +
l 5 Phacus acuminatus +
1 ó P. loneicauda +

t 7 P. orbicularis Í + +
l 8 P. platalea + f

t 9 P. oseudonordstedtii + + +
20 P. pusillus Í
2 l P. tortus T

22 P. triqueter + T

23 Strombomonas fluüatilis T

24 S. sibberosa + + + +
25 S. vemrcosa + + + + Í
26 Trachelomonas hexansulata +
27 T. hisoida -t + -r

28 T. oblonsa + T

29 T. olanctonica Í
30 T. volvocina T

3 l T. volvocinopsis T T

DINOP}ryTA
I Ceratium hirundinella -r +
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