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Biotopic Distribution of the Testate Amoebae
(Rhizopoda: Arcellinida and Gromiida) in the Tectonic
Lake Doiran (Southeast Europe)
Vassil Golemansky1, Milcho Todorov1, Blagovest Temelkov2
Abstract: The species diversity and the distribution of testate amoebae in different habitats
of the tectonic lake of Doiran were investigated. A total of 45 taxa belonging to 10 genera
were recorded from the littoral hydropsammal, periphytal, and benthal of the lake. The
testacean taxocenoses in the lake studied are composed of aquatic or eurybiotic species,
with a cosmopolitan distribution. The observed 20 species of the genus Difflugia constitute
about 45 % of all observed testate amoebae and they are predominant in the testacean
taxocenoses of the lake. The comparison between the testacean fauna of the Doiran Lake
and that of the tectonic lake of Ohrid, shows that there is a significant difference between
them (coefficients of faunal similarity of Jaccard are 22.7 % on species level and 45 % on
generic level). This difference is due to the different morphometrical and ecological characteristics of the two lakes, and in particular of the more intensive anthropogenic press on
the biocenoses in the Doiran Lake during the past two decades.
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Stein, Centropyxis constricta (EHRENBERG) PENARD, Cyclopyxis eurystoma (DEFL.),
Microchlamys patella (CLAP., LACHM.) Cockerell, Trinema enchelys (EHRENBERG), and
Tr. lineare PENARD. Recently, POPOVSKA-STANKOVIÆ (2001) reported the observation of
Netzelia (Difflugia) oviformis CASH in the zooplankton of the lake.
The aim of the present publication is to give more detailed recent information on
the biodiversity and the biotopic distribution of the testate amoebae in the Doiran Lake,
which are important component of the freshwater biocenoses. We hope that this investigation can be useful for a future biomonitoring of the lake, subjected to active anthropogenic pressure during the past years.

Material and Methods
The materials for the present investigation were collected in July 2004 by Dr. B.
Temelkov. A total of 9 samples from three different habitats of the lake have been
treated. The materials originated from the following habitats:
(1) Littoral hydropsammal  0-1 m (samples 1-4);
(2) Submerged plants /periphytal/ (samples 5-7);
(3) Benthal  4-6 m (samples 8-9).
For scanning electron microscopy the shells were isolated, cleaned by several
washes with distilled water, mounted directly on stubs and air-dried. The shells were
coated evenly with gold in vacuum coating unit. Microphotographs were obtained by
using Philips SEM 515, operating at 25 kV.
To receive information about the similarity and the differences between the testacean
faunae of the Doiran Lake and of the other well-studied tectonic Macedonian Lake
Ohrid, Jaccards similarity factor (k) was used. It was calculated by the formula:
k = [C/(A+B-C)] . 100,

Introduction
The Doiran Lake is located in the southeast part of Europe on the border between the
Republic of Macedonia and Greece (GPS: lat. 41°13′ N, long. 22°45′ E). The total area of
the lake is 43.1 km2 of which 27.3 km2 belong to Macedonia and 15.8 km2  to Greece.
Its length is about 8.9 km and the greatest width is 7.1 km. The lake is relatively shallow
and its average depth is about 6.7 m (maximal depth of approximately 10 m). Because no
Neogenic sediments have been established in the Doiran basin, it is considered that the
lake has originated from the Younger Pliocene (STANKOVIÆ 1960, ANDREJEVIÆ 1998).
According to ANDREJEVIÆ (1998) and POPOVSKA-STANKOVIÆ (2001) in the last two
decades the ecological situation in the Doiran Lake is characterized by a progressive
degradation because of the human activities in the region. The lake volume has been
decreased by 192.8 x 106 m3 to 96.8 x 106 m3 and a disappearance of its littoral shell
zone is evident.
The Rhizopods of the Doiran Lake have not been specially investigated up to now.
GOLEMANSKY (1994) in a material from the littoral hygropsammal has observed 6
species of testate amoebae, considered widely spread eurybionts: Centropyxis aculeata
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where A is number of found species in the studied lake, B - number of found
species in the compared lakes and C - number of the common species.

Results
The testacean fauna of the Doiran Lake is moderately rich and varied. A total of 45
taxa belonging to 10 genera of testate amoebae have been recorded as a result of the
present study. The list of the taxa and their distribution in the different habitats and
stations of the Doiran Lake are presented in Table 1.
The data on Table 1 show that the representatives of the genera Difflugia (20
taxa), Centropyxis (7) and Arcella (6) predominate in the testacean taxocenoses of the
lake. They are about 75 % of the testacean fauna in the lake. Moreover, the species of
the genus Difflugia, which constitute almost half of all observed testate amoebae, have a
manifested predominance. It is noteworthy that there are not testaceans living in all of
the investigated samples, and 35 species were observed in one or two samples only.
Besides, the distribution and the frequency of the testate amoebae are very different in
the studied habitats of the Doiran Lake.
The littoral hydropsammal zone of the lake is characterized by the lowest diversity
of testaceans - a total of 14 taxa from 7 genera were established in 4 samples from this
habitat. Moreover, there are not clearly expressed dominating genera, and all of them
are represented by 1-3 species only (Fig. 1).
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Discussion
The testacean fauna of the tectonic Doiran Lake has been almost unstudied until now
and there are data about the finding of 7 testate amoebae only (GOLEMANSKY 1994,
POPOVSKA-STANKOVIÆ 2001). Five of them are mentioned in the present study, too.
Thus, 47 taxa testaceans altogether have been established so far from the Doiran Lake.
The results of our study show that the testacean fauna of the Doiran Lake is
moderately rich and varied (45 taxa from 10 genera). The testacean taxocenoses are
mainly composed of typical aquatic or eurybiotic species, with a cosmopolitan distribution. Nadinella tenela is the only more interesting and comparatively rare species, which
was sporadically reported in the literature until now. The species of the genus Difflugia,
which constitute about 45 % of all observed testate amoebae, are predominant in the
testacean taxocenoses of the lake.
Furthermore, some differences were found in the distribution of testate amoebae in
different habitats of the Doiran Lake. The species diversity of the testaceans in the
benthal and in the periphytal is twice as much than that in the littoral hydropsammal
(26, 23 and 14 taxa, respectively). The greater richness of these two habitats is due
mainly to the presence of more characteristic species in them. Such typical species of the
periphytal are: A. hemisphaerica, A. vulgaris, A. vulgaris var. multinucleata, C. aerophila
var. sphagnicola, C. cassis, C. minuta, D. gramen, D. pulex, Ps. fulva, and Ps. gracilis.
Characteristic of the lakes benthal are: C. constricta, C. marsupiformis, D. bicruris, D.
curvicaulis, D. gassowskii, D. glans, D. globularis, D. globulosa, D. lacustris, D. oblonga,
D. parva, D. rotunda, D. urceolata, P. rhumbleri, and Ps. fascicularis.
The comparison between the testacean fauna of the Doiran Lake and that of the
Ohrid Lake shows a great difference between them (GOLEMANSKY 1967). Significant are
the exclusively low coefficients of faunal similarity of Jaccard, with a value of 22.7 % for
the species and 45.0 % for the genera. From 74 taxa found in the Ohrid Lake, and 45
taxa found in the Doiran Lake only 22 were common for both lakes. The differences are
clearly expressed on a generic level, too. The testacean fauna of the Ohrid Lake is two
times richer than that of the Doiran Lake, and from the 19 genera found here only 9
have representatives in the second lake. The differences between the testacean faunae of
the two lakes could be explained by two reasons. First, the Ohrid Lake is considerably
larger and deeper than the Doiran Lake, with various habitats, and offers the testaceans
more varied life conditions. Moreover, the Ohrid Lake is comparatively better studied
(48 samples) than the Doiran Lake (9 samples). Second, the Doiran Lake is subjected
more intensively than the Ohrid Lake to active anthropogenic pressure during the past
10-20 years (ANDREJEVIÆ 1998). An accelerated eutrophication of the lake is going on,
resulting in an inevitable faunal pauperization.

Figs 4-12. Frequent and dominant testaceans in the Doiran Lake. 4  Centropyxis marsupiformis; 5 
Difflugia oblonga; 6  Difflugia acutissima; 7  Difflugia acuminata; 8  Difflugia bicruris; 9 
Difflugia curvicaulis; 10  Difflugia urceolata; 11  Lesquereusia modesta; 12  Centropyxis aculeata.
Scale bars 30 µm.
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Áèîòîïè÷íî ðàçïðîñòðàíåíèå íà òåêàìåáèòå
(Rhizopoda: Arcellinida, Gromiida) íà òåêòîíñêîòî
Äîéðàíñêî åçåðî (Þãîèçòî÷íà Åâðîïà)
Â. Ãîëåìàíñêè, Ì. Òîäîðîâ, Á. Òåìåëêîâ
(Ðåçþìå)
Â ñòàòèÿòà ñà îáîáùåíè äàííèòå îò èçñëåäâàíèÿòà âúðõó âèäîâèÿ ñúñòàâ è
ðàçïðîñòðàíåíèåòî íà òåêàìåáèòå â ðàçëè÷íè ìåñòîîáèòàíèÿ íà òåêòîíñêîòî
åçåðî Äîéðàí. Â èçñëåäâàíèòå ïðîáè îò ëèòîðàëíèÿ õèäðîïñàìàë, ïåðèôèòàëà
è áåíòàëà íà åçåðîòî ñà óñòàíîâåíè îáùî 45 òàêñîíà îò 10 ðîäà òåêàìåáè.
Óñòàíîâåíî å, ÷å òåêàìåáíèòå òàêñîöåíîçè â èçñëåäâàíîòî åçåðî ñà
ñúñòàâåíè ãëàâíî îò àêâàòè÷íè èëè åâðèáèîíòíè âèäîâå ñ êîñìîïîëèòíî
ðàçïðîñòðàíåíèå. Óñòàíîâåíèòå 20 âèäà îò ðîä Difflugia ñúñòàâëÿâàò 45% îò
âñè÷êè óñòàíîâåíè òåêàìåáè è èìàò äîìèíèðàùà ðîëÿ â òåêàìåáíèòå
òàêñîöåíîçè íà åçåðîòî
Ñðàâíåíèåòî ìåæäó òåêàìåáíàòà ôàóíà íà Äîéðàíñêîòî åçåðî è òàçè íà
Îõðèäñêîòî åçåðî ïîêàçâà, ÷å ìåæäó òÿõ èìà ñúùåñòâåíà ðàçëèêà
(êîåôèöèåíòèòå çà ôàóíèñòè÷íî ñõîäñòâî íà Æàêàðä ñà ñúîòâåòíî 22.7% çà
âèäîâåòå è 45% çà ðîäîâåòå). Òàçè ðàçëèêà ñå äúëæè íà ðàçëè÷íèòå
ìîðôîìåòðè÷íè è åêîëîãè÷íè õàðàêòåðèñòèêè íà äâåòå åçåðà è â ÷àñòíîñò íà
ïî-èíòåíçèâíîòî àíòðîïîãåííî âúçäåéñòâèå âúðõó áèîöåíîçèòå â Äîéðàíñêîòî
åçåðî ïðåç ïîñëåäíèòå äâå äåñåòèëåòèÿ.
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