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A bstract. The paper presents detailed results on cyanoprokaryote diversity in the summer 
phytoplankton of 55 lakes, small and large reservoirs sampled in Bulgaria in the frame of 
three joined projects related to algal blooms threat to human health and national security. The 
phytoplankton of twenty from these selected waterbodies was sampled for first time. In total, 
185 species and one variety from 55 genera have been identified, 54 of which (29%) were 
novel for the country. The average contribution of cyanophytes to the phytoplankton per site 
was 8 species (or 44% of the total biodiversity), reaching in some sites 80%. According to the 
morphology, the recorded algae were distributed as follows: 83 coccal, 52 non-heterocytous 
filamentous and 51 heterocytous filamentous cyanoprokaryotes. Their average contribution to 
the phytoplankton diversity was estimated as 4 coccal, 2 non-heterocytous and 2 heterocytous 
species per site. Most of the cyanoprokaryote species (94, or 51%) were recorded only once, 
even in the case of wetlands and sites which have been repeatedly visited during all sampling 
campaigns. These 96 species embrace 39 coccal, 23 non-heteroctous and 32 heterocytous forms. 
No species was found in all studied waterbodies. The most widely spread species were Microcystis 
aeruginosa (19 records), Planktolyngbya limnetica (17 records), Aphanizomenon klebahnii 
(16 records), Microcystis wesenbergii (16 records), Aphanocapsa delicatissima (13 records), 
Cuspidothrix issatschenkoi (12 records), Coelomoron pusillum (11 records), Pseudanabaena 
limnetica (11 records), Anagnostidinema amphibium (10 records), Raphidiopsis raciborskii (10
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records), Limnococcus limneticus (10 records), and separate cells of Microcystis as well (15 
records). The record of the chytrid parasite Rhizosiphon anabaenae on separate trichomes of 
Sphaerospermopsis aphanizomenoides is described.

K ey w ords: algal blooms, biodiversity, chytrids, drone observations, Rhizosiphon 
anabaenae, rare species, zoosporic parasites

INTRODUCTION

Peculiar group of organisms with a prokaryotic cell organization, commonly known 
as blue-green algae (Cyanophyta) or cyanobacteria (Cyanobacteria), was renamed 
taxonomically as Cyanoprokaryota about three decades ago with recognition of 
both the prokaryotic organization of these organisms with algal morphological 
organization and their physio-ecological function of primary producers capable 
of photosynthesis with oxygen production (K o m a re k  &  A n a g n o s t id is  1999). 
Cyanoprokaryotes occurred in the Early Archaean and currently are among the most 
diverse organisms on the Planet ( W h i t to n  & P o t t s  2012). They were the main 
players in the enrichment of Earth’s atmosphere by oxygen that drove to the “Great 
Oxygen Event” about 2400 mln years ago (S c h o p f  2012). Moreover, up to now, 
they are the only phototrophs capable to utilize directly the atmospheric nitrogen in 
the process commonly known as nitrogen-fixation (S c h o p f  2012; S t a l  2012). In 
addition, cyanoprokaryotes are proved producers of unique substances important 
for the modern biotechnology, pharmacology and medicine, some of which are 
with potent anti-Covid and anti-HIF properties (T eas e t  a l .  2004; M a d e r  e t  a l .  
2016; M i t c h e l l  e t  a l .  2017; C a rp in e  & S ieb e r 2021; M a z u r - M a r z e c  e t  a l .  
2021; K o n k e l  e t  a l .  2023, etc.). However, despite these very important and useful 
features, during the last decades cyanoprokaryotes became more popular and better 
known from their negative side -  the ability to produce great diversity of toxic 
substances, which can harm both human and ecosystem health (e.g., M e r e l  e t  a l .  
2013; M e r i lu o to  e t  a l .  2017). In this respect, a lot of attention of the scientific 
community was sharpened on their driving factors and their increasing abundance 
in the waterbodies was proved as related with current global climatic changes and 
anthropogenically speeded-up eutrophication caused by increased nutrient loading 
(e.g., Y an  e t  a l .  2019, 2020; X u  e t  a l .  2021; Z h a n g  e t  a l .  2023).

Although this all raised the interest of the algologists, ecologists, physiologists, 
toxicologists and specialists in molecular-genetics, currently there is a decrease 
of papers which deal with the total phytoplankton species composition identified 
by conventional light microscopic (LM) studies. The aim of the present paper is 
to provide detailed data on the biodiversity of cyanoprokaryotes in the summer 
phytoplankton of different Bulgarian waterbodies determined by standard LM 
methods. The results are obtained after processing of samples obtained from 
55 selected lakes, large and small reservoirs during four sampling campaigns 
in the frame of three complementary projects related with human health and
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national security of Bulgaria (i.e., grants DN-13/9 - 15.12.2017, KP-06-0PR 
03/18 - 19.12.2018, and KP-06-OPR06/2 - 18.12.2018 funded by the Scientific 
Research Fund of the Bulgarian Ministry of Education). Up-to now the revealed 
general phytoplankton biodiversity was discussed only in a paper oriented towards 
possibilities to identify algal indicators for water quality assessment (S to yn ev a  
et  a l . 2023), the detailed species composition is currently published only for 21 
small reservoirs, sampled for first time (S to y n ev a  et  a l . this volume) and some 
important species involved in potential toxin production have been discussed in a 
set of papers based on a polyphasic approach (R a d k o v a  et  a l . 2020; S tefanova  
et  a l . 2020; S t o y n e v a -G a r t n e r  et  a l . 2021, 2022, 2023; U z u n o v  et  a l . 2 0 2 1 a , 
b ). In these papers some genetically proved species were outlined as novel for the 
country, but here they are notified again with providing the relevant references in 
order to obtain a generalized summary on all data obtained by us on phytoplanktonic 
cyanoprokaryotes during the period 2018-2023. The potential alien character and 
possible transporting vectors of the species recorded for first time in the country, 
will be discussed elsewhere.

It has to be mentioned that there are some small differences in the number of 
cyanoprokaryote species in comparison with our previous paper (S to yn ev a  et  a l . 
2023). They appear due to four main reasons: 1) this paper is based on samplings 
from four years (2018, 2019, 2021, 2023), while the former one is based on 
samplings from three years (2018, 2019, 2021); 2) for the purposes of the present 
paper all samples were once more processed taxonomically; 3) some taxonomic 
changes in names and synonymy currently included in Algaebase (G u ir y  & G u ir y  
2023) have been considered; 4) the average numbers for this paper were calculated 
separately for each sampling year, while in the paper of S to yn ev a  et  a l . (2023) the 
average values are calculated in a generalized way for each waterbody. After these 
notes, it is possible to state that all obtained data revealed significant biodiversity 
of Cyanoprokaryota in the sampled waterbodies (182 species) on the background 
of their already noticed high contribution to the biomass (S to y n ev a  et  a l . 2023).

MATERIAL AND METHODS

Sampling sites and periods
The paper is based on phytoplankton samples from 55 selected lakes, large 

reservoirs and microreservoirs in Bulgaria collected during three summer campaigns 
in June 2018, August 2019, August 2021 and July 2023 (Table 1, Fig. 1). These 55 
waterbodies were sampled simultaneously for phytoplankton species composition 
identification and for assessment of algal biomass through HPLC (S t o y n e v a - 
G a r t n e r  et  a l . 2019, 2021, 2022, 2023, this volume; R a d k o v a  et  a l . 2020; 
S tefan o v a  et  a l . 2020; U z u n o v  et  a l . 2 0 2 1 a , b ; V a l sk y s  et  a l . 2022). Although 
the sampling details and periods have been explained in the forementioned papers 
for completeness of the present publication we recall that: 1) the sampling campaign
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0ĉ 9. <N 1П
<N

4°) © 7.
940 7.

6 2
rr-i

5
9.

0
7.

8 8
8.

2°) 8.
0 0

8.
54D 9. O

P

43
6 5

3
3сп3

3сп3 3
8
3

inсп9
2cn

00©2
20040

8407
5406

0Ĉ
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Fig. 1. Map of Bulgaria (modified after Ginkgo maps) with locations of the studied waterbodies 
and indication of their type. The waterbodies are represented by numbers that follow those in 
Table 1. Type of waterbody: small reservoir / ”microreservoir”, <100 ha - circle, large reservoir, 
>100 ha - square and lake - teardrop.

in the year 2020 was omitted during Covid-19 pandemics, and in 2020 there was 
no sampling campaign because of transitional reporting period of the projects; 2) 
different meteorological conditions led to sampling in different summer months 
in the years 2018, 2019, 2021 and 2023 (the last one in the end of July after cold 
and rainy period of April-June); 3) sampling from boats was preceded by sending 
of a drone for selection of the sampling sites with visible algal blooms; two types 
of drones have been used, both supplied by photocameras: DJI Mavic Pro, Model: 
M1P GL200A (SZ DJI Technology Co., LTD, Shenzhen, China) in 2018 and DJI 
Mavic 2 Enterprise Dual Pro (DJI Technology Co, LTD, Shenzhen, China) in 2019, 
2021; 4) detailed data on the waterbodies (except for Hadzhidimovo, Byalata prust 
and Yunets) are available from the Database of the Inventory of Bulgarian wetlands 
(IBW - M ic h e v  & S to y n e v a  2007) using their identification numbers provided in 
Table 1; 5) In July 2023 we visited also the reservoir Tsankov Kamuk, but it did 
not contain water layer; 6) in situ measurements of the physical and chemical water 
parameters (water temperature, pH, water hardness expressed by total dissolved 
solids, oxygen concentration, chlorophyll a and conductivity) were done by using 
the Aquameter AM-200 and Aquaprobe AP-2000 from Aquaread water monitoring 
instruments, 2012 Aquaread Ltd, while for the ex situ measurements of the total 
nitrogen (TN) and total phosphorus (TP) Aqualytic AL410 Photometer from
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AQUALYTIC®, Dortmund, Germany was used.

Algal identification and counting by light microscopy
This paper is based on results obtained after processing by light microscopy 

(LM) only of the fixed by 2-4% formalin phytoplankton samples, collected in a 
volume of 0.5, 1l or 1.5 L (depending on the visible trophic state) at each site 
from the surface layer (0-50 cm). All these fixed samples were transported in 
a dark box to the lab with a subsequent sedimentation to 30 ml for at least 48 
hours (S t o y n ev a -G a r t n e r  et  a l . 2019, 2021, 2022, 2023; R a d k o v a  et  a l . 2020; 
U z u n o v  e t  a l . 2 0 2 1 a , b ). The taxonomic LM work was performed three times: 1) 
almost immediately after the collection on a Motic BA microscope with a Moticam 
2000 camera, supported by Motic Images 2 Plus software program; 2) some months 
later, all samples were processed in a repetitive and comparative way on a Motic 
B1 microscopes supplied by a Moticam 2.0 mp camera with Motic Images 3 Plus 
software program; 3) in the months January - July 2023 for the needs of this paper 
the samples have been processed taxonomically for a third time, while samples 
from 2023 were looked on in July-October 2023. To ensure the consistency of LM 
data, the identification and counting was done by one and the same person (MPSG) 
(S to y n ev a -G a r t n e r  et  a l . 2023, this volume).

The algal identification, based on features used in standard European 
taxonomic literature (e.g., G e it l e r  1932; G o l l e r b a k h  et  a l . 1953; S t a r m a c h  
1966; K o m a r e k  &  A n a g n o s t id is  1999, 2005; H in d a k  2008; K o m a r e k  2013), 
was done under magnification 100x with application of immersion oil on non­
permanent slides and later on was consulted with recent taxonomic changes in 
AlgaeBase (G u ir y  & G u ir y  2023).

Algae were evaluated by their relative abundance using their frequency of 
appearance and biomass contribution according to the following relative scale: “rare 
species” - single specimens in the whole microscopic slide (<0.5% of the biomass), 
“occasional species” - up to five specimens (<5% of the biomass), “common, or 
abundant species”-  six to 30 specimens in a slide (5-20% of the biomass), and 
dominants and sub-dominants were evaluated among the most numerous species 
which contributed with >20 and >25% of the biomass, respectfully (S t o y n e v a - 
G a r t n e r  et  a l . 2023). For this purpose, algae have been counted on a Thoma 
blood-counting chamber, in minimum four reiterations for each sample with the 
cell taken as the main counting unit and further estimation of the biomass (e.g., 
S to y n ev a -G a r t n e r  et  a l . 2023).

Comparison of the biodiversity of the studied reservoirs and lakes with
data of other authors
The general knowledge on the aquatic cyanoprokaryote diversity is summarized 

in the Inventory of Bulgarian Wetlands (S to y n ev a  & T em n isk o v a -T opalova  2007), 
in the DrSc thesis of S to y n ev a  (2014) and in the assessment paper by S t o y n e v a -
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G a r t n e r  et  a l . (2017). Afterwards, some data on cyanoprokaryotes from the 
waterbodies included in this study have been published. They concern earlier 
investigations of the reservoirs Eleshnitsa, Malko Sharkovo and Yasna Polyana 
(years 2009-2018 -  G echeva  et  a l . 2019), Batak (year 2015 -  D o c h in  et  a l . 
2018), Kurdzhali (years 2015, 2016 -  D o c h in  & Iliev  2019), Koprinka (2017 -  
D o c h in  et  a l . 2017), and Dospat, Studen Kladenets, Kurdzhali and Zhrebchevo 
(years 2016, 2017 -  D o c h in  2019), as well as more recent investigations of the 
reservoirs Mechka (year 2019 -  D o c h in  2022) and Aheloy (years 2020, 2021
-  D o c h in  2023). In addition, data on planktonic cyanoprokaryotes from some 
wetlands in some years, which coincide with some of our samplings were published 
for the coastal lake Burgasko Ezero (Vaya) (2018 - T eneva  et  a l . 2020) and for 
the inland reservoirs Sinyata Reka and Koprinka (2019 - D o c h in  2021). Therefore, 
in order to have realistic comparisons concerning diversity in similar periods, the 
species observed in this study have been compared in the provided taxonomic list 
with those published by T eneva  et  a l . (2020) and D o c h in  (2021).

RESULTS AND DISCUSSION

Totally 186 cyanoprokaryotes (185 species and one variety) from 55 genera were 
identified, 54 of which (29%) were novel for the country. Most of the species (94, 
or 51%) were recorded only once, even in the case of wetlands and sites which have 
been repeatedly visited during all sampling campaigns. No species was found in all 
studied waterbodies. The most widely spread species were Microcystis aeruginosa 
(19 records), Planktolyngbya limnetica (17 records), Aphanizomenon klebahnii 
(16 records), Microcystis wesenbergii (16 records), Aphanocapsa delicatissima 
(13 records), Cuspidothrix issatschenkoi (12 records), Coelomoron pusillum (11 
records), Pseudanabaena limnetica (11 records), Anagnostidinema amphibium 
(10 records), Limnococcus limneticus (10 records), Raphidiopsis raciborskii (10 
records), and separate cells of Microcystis as well (15 records).

Species list of cyanoprokaryotes found in the summer phytoplankton of 
55 lakes and reservoirs in Bulgaria, sampled in the years 2018. 2019, 2021 
and 2023. (The list is organized in alphabetical order of the generic names, for 
each species the site and year of finding is indicated together with its role in the 
phytoplankton assemblages, based on relative frequency and biomass: x - rare, xx
-  common, xxx -  abundant/frequent, xxxx - subdominant, xxxxx -  dominant/co­
dominant (S to y n ev a -G a r t n e r  et  a l . 2023). Taxonomical notes are provided only 
for species in which some taxonomical peculiarities or deviations from diagnoses 
have been recorded. For each species our relevant publication is provided, as it is 
explained in the text of the paper. Published data of other authors concerning the 
waterbodies sampled in the year/years, which coincide with our sampling of the 
certain lake or reservoir, are shown.)
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CYANOPROKARYOTA
* Anabaena minderi Huber-Pestalozzi 1938: Yunets 2021/x
Anabaena cf. oscillarioides Bory ex Bornet & Flahault 1886: Burgasko Ezero 

2018/xx. Additional information in S tefan o v a  et  a l . (2020).
Anabaena cf. torulosa Lagerheim ex Bornet & Flahault 1886: Burgasko Ezero 

2018/xx. Additional information in S tefan o v a  et  a l . (2020).
Anabaena sp. ster. 1 (straight trichomes, ?Aphanizomenon sp.): Mechka 2021/x, 

Uzungeren 2019/x
Anabaena sp. ster. 2 (straight trichomes, ?Chrysosporum sp.): Burgasko Ezero 

2018/x. Additional information in S tefan o v a  et  a l . (2020).
Anabaenopsis arnoldii Aptekar 1926: Burgasko Ezero 2018/x, Malka Smolnitsa 

2019/xxx, Sinyata Reka 2019/x. Reported for Sinyata Reka in 2019 (D o c h in

2021).
Anabaenopsis circularis (G. S. West) Woloszynska et V. V. Miller 1923: Kriva 

Reka 2019/xx, Duvanli 2019/x 
Anabaenopsis cunningtonii W. R. Taylor 1932: Shablensko Ezero 2019/x, Malka 

Smolnitsa 2019/x
Anabaenopsis elenkinii V. V. Miller 1923: Mogila 2021/xxxxx, Burgasko Ezero 

2021/xxx, Duvanli 2019/x, Sinyata Reka 2018/x. Additional information in 
S t o y n e v a -G a r t n e r  e t  a l . (2023). Reported among the dominants of Burgasko 
Ezero in July and September 2018 (T eneva  et  a l . 2020).

* Anabaenopsis milleri Woronichin 1929: Burgasko Ezero 2018/x, Izvornik 2 2019/
xxxx. Additional information in S to y n ev a -G a r t n e r  et  a l . (2023).

*Anathece bachmannii (Komarek & Cronberg) Komarek, Kastovsky & Jezberova 
2011: Krichim 2023/xx 

Anathece clathrata (West & G. S. West) Komarek, Kastovsky & Jezberova 2011: 
Shiroka Polyana 2023/x, Durankulashko Ezero 2018/x (cf. -  single young 
colony). Reported as occurring in Sinyata Reka in 2019 and as dominant in 
Koprinka in 2019 (D o c h in  2021).

* Anathece floccosa (Zalessky) Cronberg & Komarek 1994: Durankulashko Ezero
2018/x

* Anathece minutissima (West) Komarek, Kastovsky & Jezberova 2011: Aheloy
2018/x, Durankulashko Ezero 2021/x 

Anathece smithii (Komarkova-Legnerova & Cronberg) Komarek, Kastovsky & 
Jezberova 2011: Kriva Reka 2019/x 

Anagnostidinema acutissimum (Kufferath) Strunecky, Bohunicka, J. R. Johansen 
& J. Komarek 2017: Mogila 2021/xx 

Anagnostidinema amphibium (C. Agardh ex Gomont) Strunecky, Bohunicka, J. R. 
Johansen & J. Komarek 2017: Dubnitsa 2021/x,Ablanitsa 2021/x, Chetiridesette 
Izvora 2021/x, Burgasko Ezero 2018/x and 2019/x, Poroy 2018/x and 2023/x, 
Plachidol 2 2019/xxx, Byalata Prust 2023/x, Al. Stamboliyski 2019/x

* Anagnostidinema pseudacutissimum (Geitler) Strunecky, Bohunicka, J. R.
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Johansen & J. Komarek 2017: Duvanli 2019/x 
Aphanizomenon gracile Lemmermann 1907: Satovcha 2021/x, Byalata Prust 

2021/x, Mandra 2018/x and 2023/x, Poroy 2019/x, Eleshnitsa 2019/xx. 
Reported for Sinyata Reka and Koprinka in 2019 (D o c h in  2021). 

Aphanizomenon klebahnii (Elenkin) Pechar & Kalina ex Komarek & Komarkova 
2006: Vucha 2023/x, Ivaylovgrad 2023/xxxx, Mechka 2021/xx, Byalata Prust 
2021/xx, Mogila 2021/x, Hadzhi Yani 2021/xxxx, Mandra 2019/xxxxx, 2021/ 
xxx and 2023/xxxxx, Poroy 2019/xxxxx and 2021/xxxxx, Durankulashko Ezero 
2019/xx and 2021/x, Plachidol 2 2019/xxx, Yastrebino 2023/xxx, Zhrebchevo 
2019/xx. Additional information in U z u n o v  et  a l . (2 0 2 1 b ), S t o y n e v a - 
G a r t n e r  et  a l . (2023). Reported among the dominants of Burgasko Ezero in 
July and September 2018 (T eneva  et  a l . 2020).

Aphanizomenon yezoense M. Watanabe 1991: Studena 2021/xxxxx, Mandra 2021/ 
xxx, Poroy 2018/xx and 2019/x, Durankulashko Ezero 2018/xx, 2019/xx and 
2021/xxxx, Yastrebino 2023/xxx. Additional information in S tefan o v a  et  a l .
(2020), S t o y n e v a -G a r t n e r  et  a l . (2023).

Aphanocapsa conferta (West & G. S. West) Komarkova-Legnerova & Cronberg 
1994: Burgasko Ezero 2023/x, Poroy 2023/xxx, Birgo 2021/xx, Studena 
2021/x, Koprinka 2019/xx 

Aphanocapsa delicatissima West & G. S. West 1912: Dospat 2021/x, Shiroka 
Polyana 2021/x, Golyam Beglik 2021/x, Mechka 2021/x, Burgasko Ezero 
2018/x, Poroy 2019/x, Aheloy 2018/xx, Eleshnitsa 2019/xx, Burgasko Ezero 
2018/x, Durankulashko Ezero 2019/x, Fisek 2019/x, Shumensko Ezero 2019/ 
xxxx, Sopot 2019/xx. Additional information in S t o y n ev a -G a r t n e r  e t  a l . 
(2023). Reported for Sinyata Reka in 2019 (D o c h in  2021).

Aphanocapsa elachista West & G.S.West 1894: Mandra 2023/x
* Aphanocapsa fusco-lutea Hansgirg 1893: Kriva Reka 2019/xxxx 
Aphanocapsa grevillei (Berkeley) Rabenhorst 1865: Tsonevo 2023/x 
Aphanocapsa holsatica (Lemmermann) G. Cronberg & Komarek 1994: Hadzhi 

Yani 2021/xxxx, Burgasko Ezero 2018/x and 2023/xxx, Durankulashko Ezero 
2018/xxxx and 2019/xx, Izvornik 2 2019/xxx. Additional information in 
S t o y n e v a -G a r t n e r  et  a l . (2023).

Aphanocapsa incerta (Lemmermann) G. Cronberg & Komarek 1994: Burgasko 
Ezero 2018/x, Durankulashko Ezero 2018/xx and 2019/x, Suedinenie 2019/x 

Aphanocapsa nubila Komarek & H. J. Kling 1991: Aheloy 2018/x, Durankulashko 
Ezero 2018/x, Plachidol 2 2019/x, Yastrebino 2023/xxx, Al. Stamboliyski 
2019/x

Aphanocapsaplanctonica (G. M. Smith) Komarek & Anagnostidis 1995: Toshkov 
Chark 2023/x, Izvornik 2 2019/xx 

Aphanocapsa sp.: Trakiets 2023/x
Aphanothece elabens (Meneghini) Elenkin 1936: Duvanli 2019/xx 
Arthrospiraplatensis Gomont 1892: Shablensko Ezero 2019/x
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*Aulosira cf. fertilissima S. L. Ghose 1924: Malko Sharkovo 2023/x 
*Borzia brevis (Kufferath) Anagnostidis 2001: Poroy 2018/x 
Borzia trilocularis Cohn ex Gomont 1892: Shiroka Polyana 2021/x, Trakiets 2023/x 
*Chroococcopsis gigantea Geitler 1925: Golyam Beglik 2023/x 
Chroococcus distans (G. M. Smith) Komarkova-Legnerova & Cronberg 1994: 

Plachidol 2 2019/x 
Chroococcus minimus (Keissler) Lemmermann 1904: Satovcha 2 2021/x 
Chroococcus minutus (Kutzing) Nageli 1849: Ablanitsa 2021/xx (cf.), Hadzhi Yani 

2021/x (cf.), Durankulashko Ezero 2018/xxx, Shumensko Ezero 2019/xx
* Chroococcus limneticus var. elegans G. M. Smith 1918: Durankulashko Ezero 

2019/xx, Plachidol 2 2019/x 
*Chroococcus obliteratus Richter 1885: Malko Sharkovo 2023/xx 
Chroococcus sp.: Poroy 2023/x
Chrysosporum bergii (Ostenfeld) E. Zapomelova, O. Skacelova, P. Pumann, R. 

Kopp & E. Janecek 2012: Burgasko Ezero 2018/xx, Zhrebchevo 2019/xx. 
Additional information in Stefanova et al. (2020), S to y n e v a -G a r t n e r  et  a l . 
(2023).

*Chrysosporum minus (Kisselev) Komarek 2012: Poroy 2021/xx, Plachidol 2 
2019/xxxxx. Additional information in S to y n ev a -G a r t n e r  et  a l . (2023). 

Chrysosporum sp. ster. (?Sphaerospermopsis sp. ster./Aphanizomenon sp. ster.): 
Burgasko Ezero 2023/x, Malka Smolnitsa 2019/xxx 

Coelomoron pusillum (Van Goor) Komarek 1988: Mogila 2021/x, Byalata Prust 
2021/xx, Mandra 2018/x, Preselka 2019/xx, Izvornik 2 2019/x, Kriva Reka 
2019/xxxx, Yastrebino 2023/x, Suedinenie 2019/x, Al. Stamboliyski 2019/x, 
Sopot 2019/x, Duvanli 2019/xx. Additional information in S to y n ev a -G a r t n e r  
et  a l . (2023).

Coelomoron sp.: Burgasko Ezero 2018/x
Coelosphaerium aerugineum Lemmermann 1898: Duvanli 2019/xx 
Coelosphaerium cf. kuetzingianum Nageli 1849: Durankulashko Ezero 2019/x 
*Cronbergia paucicellularis Komarek, Zapomelova & Hindak 2010: Burgasko 

Ezero 2018/x
*Cronbergia planctonica Komarek, Zapomelova & Hindak 2010: Plachidol 2 

2019/x
Cuspidothrix elenkinii (I. A. Kisselev) P. Rajaniem, J. Komarek, R. Willame, P. 

Hrouzek, K. Kastovska, L. Hoffmann & K. Sivonen 2005: Mechka 2021/x, 
Byalata Prust 2021/xx (cf.), Mogila 2021/xx, Burgasko Ezero 2018/x, 
Durankulashko Ezero 2018/x (as Raphidiopsis sp. ster.) and 2019/x, Yastrebino 
2023/xxx, Koprinka 2019/x. Additional information in S tefan o v a  et  a l .
(2020), S t o y n e v a -G a r t n e r  et  a l . (2022, 2023).

Cuspidothrix issatschenkoi (Usachev) P. Rajaniemi, Komarek, R. Willame, P. 
Hrouzek, K. Kastovska, L. Hoffmann & K. Sivonen 2005: Mogila 2021/ 
xxxxx, Mandra 2018/x, Uzungeren 2018/x, Burgasko Ezero 2018/x, Poroy
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2081/x and 2019/x, Eleshnitsa 2019/x, Durankulashko Ezero 2018/x, Plachidol 
2019/x, Izvornik 2 2019/x, Duvanli 2019/x, Sinyata Reka 2018/x. Additional 
information in S tefan o v a  et  a l . (2020), S t o y n ev a -G a r t n e r  e t  a l . (2022, 
2023). Reported for Koprinka in 2019 (D o c h in  2021).

*Cuspidothrix tropicalis (Horecka & Komarek) Rajaniem & al. 2005: Byalata 
Prust 2021/xx, Studena 2021/xx (similar to Umezakia natans sensu Yoneda 
1953 -  fig. 959 in Komarek 2013), Mogila 2021/xx, Hadzhi Yani 2021/x, 
Burgasko Ezero 2018/x, Poroy 2018/x, Durankulashko Ezero 2018/xx, Sinyata 
Reka 2018/x and 2019/x. Additional information in S tefan o v a  e t  a l . (2020), 
S t o y n e v a -G a r t n e r  et  a l . (2022, 2023).

Cyanodictyon planctonicum B. A. Mayer 1994: Batak 2023/xxxx, Golyam Beglik 
2021/x, Krichim 2023/xxxxx, Mandra 2018/x, Burgasko Ezero 2018/x, 
Durankulashko Ezero 2018/x, Beli Lom 2023/x 

Cyanodictyon reticulatum (Lemmermann) Geitler 1925: Toshkov Chark 2023/x, 
Durankulashko Ezero 2018/x and 2021/x 

Dolichospermum cf. affine (only sterile trichomes): Izvornik 2 2019/x 
*Dolichospermum circinale (Rabenhorst ex Bornet & Flahault) Wacklin, Hoffmann 

& Komarek 2009: Beli Lom 2023/x 
Dolichospermum crassum (Lemmermann) P. Wacklin, L. Hoffmann & J. Komarek 

2009: Burgasko Ezero 2018/xx. Additional information in S tefan o v a  et  a l . 
(2020).

Dolichospermum compactum (Nygaard) P. Wacklin, L. Hoffmann & J. Komarek 
2009: Mogila 2021/xxx, Burgasko Ezero 2018/x, Izvornik 2 2019/xxxxx. 
Additional information in Stefanova et al. (2020), S t o y n e v a -G a r t n e r  e t  a l . 
(2023).

Dolichospermum flos-aquae (Bornet & Flahault) P. Wacklin, L. Hoffmann & 
Komarek 2009: Trakiets 2023/xxx, Mogila 2021/xx, Burgasko Ezero 2018/ 
xxx. Additional information in S tefan o v a  et  a l . (2020). Reported among the 
dominants of Burgasko Ezero in July and September 2018 (T eneva  et  a l . 
2020) and as occurring in Sinyata Reka in 2019 ( D o c h in  2021).

* Dolichospermum mucosum (Komarkova-Legnerova & Eloranta) Wacklin, L.
Hoffmann & Komarek 2009: Izvornik 2 2019/x 

Dolichospermum perturbatum (H. Hill) Wacklin, L. Hoffmann & Komarek 2009: 
Burgasko Ezero 2018/xxxxx, Durankulashko Ezero 2018/x, Izvornik 2 2019/ 
xxxx. Additional information in S tefan o v a  et  a l . (2020), S t o y n ev a -G a r t n e r  
et  a l . (2023).

* Dolichospermum planctonicum (Brunnthaler) Wacklin, L. Hoffmann & Komarek
2009: Ablanitsa 2021/xxxxx, Toshkov Chark 2023/x, Golyam Beglik 2021/ 
xxxxx, Dospat 2023/xxxx, Ivaylovgrad 2023/xx, Mechka 2021/xx, Sopot 
2019/x, Yastrebino 2023/x. Additional information in S t o y n e v a -G a r t n e r  et  
a l . (2023).

Dolichospermum scheremetieviae (Elenkin) Wacklin, L. Hoffmann & Komarek
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2013: Yunets 2021/xxxxx. Additional information in S t o y n e v a -G a r t n e r  et  
a l . (2023).

Dolichospermum cf. tenericaule (Nygaard) E. Zapomelova, O. Skacelova, P.
Pumann, R. Kopp & E. Janecek 2012: Mogila 2021/xx 

Dolichospermum sp. ster. 1: Byalata Prust 2021/x
Dolichospermum sp. ster. 2 (?Chrysosporum sp. ster.): Shiroka Polyana 2021/x, 

Burgasko Ezero 2018/x, Izvornik 2 2019/xx, Zhrebchevo 2019/x, Sopot 
2019/x. Additional information in S tefan o v a  e t  a l . (2020).

Eucapsis aphanocapsoides (Skuja) Komarek & Hindak 2016: Dubnitsa 2021/x, 
Burgasko Ezero 2018/x, Uzungeren 2021/xx 

Eucapsis microscopica (Komarkova-Legnerova & G. Cronberg) Komarek & 
Hindak 2016: Burgasko Ezero 2018/x, Durankulashko Ezero 2021/x 

Geitlerinema sp. (?Anagnostidinema sp.): Byalata Prust 2021/x, Burgasko Ezero 
2018/x, Beli Lom 2023/x 

Glaucospira laxissima (G. S. West) Simic, Komarek & Dordevic 2014: Burgasko 
Ezero 2018/x, Shablensko Ezero 2019/xxx, Plachidol 2 2019/xxx, Malka 
Smolnitsa 2019/xx, Preselka 2019/xxx, Duvanli 2019/xxxxx. Additional 
information in U z u n o v  et  a l . (2 0 2 1 b ).

Gloeocapsa sp. (colorless mucilage, cell content destroyed, single colony of 8 
cells): Izvornik 2 2019/x 

Gomphosphaeria aponina Kutzing 1836: Burgasko Ezero 2018/x 
Jaaginema geminatum (Schwabe ex Gomont) Anagnostidis & Komarek 1988: 

Duvanli 2019/x
Jaaginema gracile Anagnostidis & Komarek 1988: Uzungeren 2021/x, Izvornik 2 

2019/xx
* Jaaginema metaphyticum Komarek 1988: Malka Smolnitsa 2019/x
* Jaaginema subtilissimum (Kutzing ex Forti) Anagnostidis & Komarek 1988:

Beglika 2023/x
Kamptonema chlorinum (Kutzing ex Gomont) Strunecky, Komarek & J. Smarda 

2014: Burgasko Ezero 2023/xx 
Komvophoron cf. constrictum (Szafer) Anagnostidis & Komarek 1988: 

Durankulashko Ezero 2021/x 
Komvophoron schmidlei (Jaag) Anagnostidis & Komarek 1988: Burgasko Ezero 

2023/xxx
Lemmermanniella pallida (Lemmermann) Geitler 1942: Duvanli 2019/x 
Leptolyngbya cf. tenuis (Gomont) Anagnostidis & Komarek 1988: Kurzdhali 2023/ 

xx
Leptolyngbya cf. valderiana (Gomont) Anagnostidis & Komarek 1988: Krichim 

2023/x
Limnococcus limneticus (Lemmermann) Komarkova, Jezberova, O. Komarek & 

Zapomelova 2010: Byalata Prust 2019/x, Studena 2021/x, Aheloy 2018/x, 
Tsonevo 2021/x, Durankulashko Ezero 2018/x and 2019/x, Fisek 2019/x,
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Suedinenie 2019/xx, Nikolovo 2021/x, Duvanli 2019/xx
* Limnothrix mirabilis Anagnostidis 2001: Uzungeren 2018/xx, Poroy 2018/xxxx.

Additional information in S t o y n ev a -G a r t n e r  et  a l . (2023).
Limnothrixplanctonica (Woloszynska) Meffert 1988: Toshkov Chark 2023/x (cf.), 

Burgasko Ezero 2021/x, Poroy 2021/x, Yunets 2021/x (cf.), Durankulashko 
Ezero 2019/x

Limnothrix redekei (Goor) Meffert 1988: Mandra 2018/x, Shablensko Ezero 2019/ 
xxx, Malka Smolnitsa 2019/xxx, Preselka 2019/xxxxx. Additional information 
in Stoyneva-Gartner et al. (2023). Reported among the dominants of Burgasko 
Ezero in April 2018 (T eneva  et  a l . 2020).

Limnothrix sp. 1 (fragments): Birgo 2021/x 
Limnothrix sp. 2 (transparent / empty cells) -  Hadzhi Yani 2021/xx 
*Mantellum communis Hindak 2002: Durankulashko Ezero 2018 
Merismopedia glauca (Ehrenberg) Kutzing 1845: Durankulashko Ezero 2018/x, 

Izvornik 2 2019/x
*Merismopedia marssonii Lemmermann 1900: Durankulashko Ezero 2018/xx 
Merismopedia tranquilla (Ehrenberg) Trevisan 1845: Hadzhidimovo 2021/x, 

Mogila 2021/x, Durankulashko Ezero 2018/xx, Tsonevo 2021/x, Malka 
Smolnitsa 2019/xx, Izvornik 2 2019/xx 

Merismopedia tenuissima Lemmermann 1898: Uzungeren 2018/x, Burgasko Ezero 
2018/x, Aheloy 2018/x, Kriva Reka 2019/xxx 

Merismopedia warmingiana (Lagerheim) Forti 1907: Burgasko Ezero 2018/x, 
Poroy 2018/x, Durankulashko Ezero 2018/xx and 2019/xxx, Malka Smolnitsa 
2019/xxx, Preselka 2019/x 

Microcrocis cf. obvolutа (Tiffany) T. H. Frank & A. G. Landman, nom. inval. 1988: 
Burgasko Ezero 2018/x 

Microcystis aeruginosa (Kutzing) Kutzing 1846: Mogila 2021/xx, Mandra 2018/x, 
2019/xx, 2021/xxxx and 2023/xxxx, Uzungeren 2019/x, Burgasko Ezero 
2018/x and 2021/xx, Poroy 2021/xxx, Durankulashko Ezero 2018/xxx and 
2021/xxxx, Plachidol 2 2019/xx, Malka Smolnitsa 2019/x, Preselka 2019/x, 
Izvornik 2 2019/x, Koprinka 2019/x, Zhrebchevo 2019/x, Duvanli 2019/x, 
Sinyata Reka 2019/x. Additional information in R a d k o v a  et  a l . (2020), 
S t o y n e v a -G a r t n e r  et  a l . (2021, 2023), U z u n o v  et  a l . (2 0 2 1 a , b ). Reported 
as occurring in Koprinka and as a dominant in Sinyata Reka in June 2019 
together with Aphanizomenon flos-aquae Ralfs ex Bornet et Flahault, in July 
2019 together with Pseudanabaena mucicola (D o c h in  2021).

Microcystis botrys Teiling 1942: Burgasko Ezero 2018/x, Durankulashko Ezero 
2018/x. Additional information in R a d k o v a  et  a l . (2020).

Microcystis cf. botrys Teiling 1942: Burgasko Ezero 2018/x. Additional information 
in R a d k o v a  et  a l . (2020).

*Microcystis comperei Komarek 1984: Izvornik 2 2019/xx, Duvanli 2019/x. 
Additional information in U z u n o v  et  a l . (2 0 2 1 a , b ).
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Microcystis firma (Kutzing) Schmidle 1902: Durankulashko Ezero 2018/x
Microcystis flos-aquae (Wittrock) Kirchner 1898: Hadzhidimovo 2021/x, Mogila 

2021/xx, Burgasko Ezero 2018/x, Mandra 2021/x, Durankulashko Ezero 
2018/x, Izvornik 2 2019/xx. Additional information in R a d k o v a  et  a l . (2020).

* Microcystis microcystiformis (Hindak) Joosten 2006: Izvornik 2 2019/x
Microcystis natans Lemmermann ex Skuja 1934: Durankulashko Ezero 2018/x,

Izvornik 2 2019/xx, Zhrebchevo 2019/x, Duvanli 2019/xxx. Additional 
information in R a d k o v a  et  a l . (2020), U z u n o v  e t  a l . (2 0 2 1 a , b ).

Microcystis cf. natans Lemmermann ex Skuja 1934: Duvanli 2019/x. Additional 
information in U z u n o v  et  a l . (2 0 2 1 a ).

*Microcystis novacekii (Komarek) Compere 1974: Burgasko Ezero 2018/x, Mandra 
2018/xx. Additional information in R a d k o v a  et  a l . (2020), U z u n o v  et  a l . 
(2 0 2 1 b ) , S to y n ev a -G a r t n e r  et  a l . (2023).

Microcystis cf. novacekii (Komarek) Compere 1974: Burgasko Ezero 2018/x, 
Poroy 2018/x. Additional information in R a d k o v a  et  a l . (2020), S t o y n e v a - 
G a r t n e r  et  a l . (2023).

* Microcystis pseudofilamentosa Crow 1923: Mogila 2021/x, Plachidol 2 2019/x,
Malka Smolnitsa 2021/x, Duvanli 2019/x. Additional information in U z u n o v  
et  a l . (2 0 2 1 a ).

*Microcystis smithii Komarek & Anagnostidis 1995: Studena 2021/x, Mandra 
2018/x, Uzungeren 2021/xx, Burgasko Ezero 2021, Durankulashko Ezero 
2018/x, Malka Smolnitsa 2019/xx, Zhrebchevo 2019/x, Sinyata Reka 2019/x. 
Additional information in R a d k o v a  et  a l . (2020), U z u n o v  et  a l . (2 0 2 1 a , b ).

Microcystis cf. viridis (A. Braun) Lemmermann 1903: ?Poroy 2019/x, ?Ezerets 
2019/x, Malka Smolnitsa 2019/x, Preselka 2019/x, ?Koprinka 2021/x, 
Zhrebchevo 2021/x, Duvanli 2019/x. Additional information in S t o y n e v a - 
G a r t n e r  et  a l . (2021, 2023), U z u n o v  et  a l . (2 0 2 1 a ).

Microcystis wesenbergii (Komarek) Komarek ex Komarek 2006: Mandra 
2019/x, 2021/xxx and 2023/xxxxx, Burgasko Ezero 2018/x, Poroy 2019/x, 
Durankulashko Ezero 2018/x, Plachidol 2 2019/xx, Malka Smolnitsa 2019/xx, 
Preselka 2019/x, Izvornik 2 2019/xx, Kriva Reka 2019/xxxxx, Nikolovo 2021/ 
xxxxx, Koprinka 2021/x, Duvanli 2019/x, Sinyata Reka 2018/xxxxx and 2019/ 
xxx. Additional information in R a d k o v a  et  a l . (2020), S to y n ev a -G a r t n e r  
et  a l . (2021, 2022, 2023), U z u n o v  et  a l . (2 0 2 1 a , b ). Reported as dominant 
in August 2019 in Sinyata Reka together with Microcystis aeruginosa and 
Dolichospermum cf. spiroides (Klebahn) Wacklin, L. Hoffman et Komarek 
(Dochin 2021).

Microcystis cf. wesenbergii (Komarek) Komarek ex Komarek 2006 (transitional 
form without strong mucilage): Durankulashko Ezero 2019/x, Malka Smolnitsa 
2019/x, Kriva Reka 2019/xxx, Duvanli 2019/xx

Microcystis spp. (as separate cells): Uzungeren 2018/x, Poroy 2018/x, Tsonevo 
2019/x, Ezeretsko Ezero 2019/x, Durankulashko Ezero 2019/x, Plachidol 2
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2019/x, Malka Smolnitsa 2019/x, Preselka 2019/x, Izvornik 2 2019/xx, Fisek 
2019/x, Shumensko Ezero 2019/x, Suedinenie 2019/x, Koprinka 2021/x, 
Zhrebchevo 2019/x, Duvanli 2019/xxxx. Additional information in R a d k o v a  
et  a l . (2020), U z u n o v  et  a l . (2 0 2 1 a , b ), S to y n ev a -G a r t n e r  et  a l . (2023). 

Microcystis sp. juv.: Uzungeren 2021/x, Poroy 2019/x, Shablensko Ezero 2019/x, 
Preselka 2019/x. Additional information in U z u n o v  et  a l . (2 0 2 1 a ). 

*Myxobactron sp.: Hadzhidimovo 2021/xxx, Dospat 2021/x 
Oscillatoria sancta Kutzing ex Gomont 1892: Mogila 2021/x 
Oscillatoria simplicissima Gomont 1892: Beglika 2023/x, Mechka 2021/x, 

Burgasko Ezero 2021/xxxx and 2023/x. Additional information in S t o y n e v a - 
G a r t n e r  et  a l . (2023).

Oscillatoria cf. tenuis C. Agardh ex Gomont 1892: Dubnitsa 2021/x, a 2021/x, Beli 
Lom 2023/x, Durankulashko Ezero 2021/x, Nikolovo 2021/x 

Oscillatoria sp. 1 (?Phormidium sp.): Poroy 2018/x
Oscillatoria sp. 2: Burgasko Ezero 2018/x. Additional information in S tefanova  

et  a l . (2020).
*Pannus planus Hindak 1993: Durankulashko Ezero 2018/x
* Pannus punctiferus (Komarek & Komarkova-Legnerova) Joosten 2006: Burgasko 

Ezero 2018/x
*Pannus spumosus B. Hickel 1991: Durankulashko Ezero 2018/xx 
Pannus sp. (fragment of colony, cells ca. 0.8 ^m): Al. Stamboliyski 2019/x 
Phormidium granulatum (N. L. Gardner) Anagnostidis 2001: Ezeretsko Ezero 

2019/x
Phormidium inundatum Kutzing ex Gomont 1892: Burgasko Ezero 2018/x 
Phormidium terebriforme (C. Agardh ex Gomont) Anagnostidis & Komarek 1988: 

Izvornk 2 2019/x 
Phormidium sp. (? Lyngbya sp.): Duvanli 2019/x
*Planktolyngbya brevicellularis G. Cronberg & Komarek 1994: Kurdzhali 2023/x, 

Burgasko Ezero 2018/x and 2023/xx, Durankulashko Ezero 2019/x 
Planktolyngbya limnetica (Lemmermann) Komarkova-Legnerova & Cronberg 

1992: Hadzhidimovo 2021/x, Trakiets 2023/xx, Chetiridessette Izvora 2021/x, 
Mechka 2021/x, Byalata Prust 2021/xx, Studena 2021/xxx, Burgasko Ezero 
2018/x, Eleshnitsa 2018/xxxx, Shablensko Ezero 2019/xx, Durankulashko 
Ezero 2018/x, Plachidol 2 2019/x, Malka Smolnitsa 2019/x, Suedinenie 
2019/x, Yastrebino 2023/xx, Zhrebchevo 2019/xxx, Sopot 2019/xx, Duvanli 
2019/xx. Reported for Sinyata Reka and Koprinka in 2019 (D o c h in  2021). 
Additional information in S to y n ev a -G a r t n e r  et  a l . (2022, 2023). 

Planktolyngbya undulata Komarek & H. Kling 1991: Eleshnitsa 2019/x, Yastrebino 
2023/x

Planktolyngbya sp. 1: Satovcha 2021/x, Burgasko Ezero 2023/x 
Planktolyngbya sp. 2 (transparent cells): Hadzhidimovo 2021/x, Byalata Prust 

2021/x Burgasko Ezero 2023/x, Mechka 2021/x, Yastrebino 2023/x
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Planktothrix agardhii (Gomont) Anagnostidis & Komarek 1988: Burgasko Ezero 
2018/xxxx, 2019/xx and 2021/x, Suedinenie 2019/x. Reported among the 
dominants of Burgasko Ezero in July and September 2018 (T eneva  et  a l . 
2020) and as occurring in Koprinka in 2019 ( D o c h in  2021). It has to be 
underlined that we observe a decline of this species, known since years as 
one of the most frequent species in Burgasko Ezero (D im itrova  et  a l . 2014; 
D e sc y  et  a l . 2018), and its replacement by the combination P. isothrix and P. 
suspensa (see below).

Planktothrix isothrix (Skuja) Komarek & Komarkova 2004: Burgasko Ezero 
2018/xxxxx and 2019/xxxxx, Durankulashko Ezero 2019/x, Malka Smolnitsa 
2019/xx, Preselka 2019/x. Additional information in U z u n o v  et  a l . (2 0 2 1 b ), 
S t o y n e v a -G a r t n e r  e t  a l . (2023). Reported among the dominants of Burgasko 
Ezero in July and September 2018 (T eneva  et  a l . 2020).

*Planktothrix suspensa (Pringsheim) Anagnostidis & Komarek 1988: Satovcha 
2021/xxx, Mandra 2021/xx, Burgasko Ezero 2019/xxxxx, Shablensko Ezero 
2019/xx. Additional information in U z u n o v  et  a l . (2 0 2 1 b ), S t o y n e v a - 
G a r t n e r  et  a l . (2023).

Pseudanabaena articulata Skuja 1948: Mogila 2021/x, Plachidol 2 2019/x, Duvanli 
2019/x

* Pseudanabaena balatonica Scherffel & Kol 1938: Burgasko Ezero 2018/x 
Pseudanabaena catenata Lauterborn 1915: Mechka 2021/x, Mandra 2018, 

Burgasko Ezero 2018/x and 2023/xx, Durankulashko Ezero 2018/xx 
Pseudanabaena galeata Bocher 1949: Yunets 2021/x, Shablensko Ezero 2019/xxx, 

Durankulashko Ezero 2019/x, Izvornik 2 2019/xx 
Pseudanabaena limnetica (Lemmermann) Komarek 1974: Mechka 2021/x, 

Burgasko Ezero 2019/x and 2023/xx, Yunets 2021/x, Eleshnitsa 2019/x, 
Shablensko Ezero 2019/xxxx, Plachidol 2 2019/x, Malka Smolnitsa 2019/ 
xxxxx, Preselka 2019/xxxx, Suedinenie 2019/x, Duvanli 2019/xxxxx. 
Additional information in U z u n o v  et  a l . (2 0 2 1 b ) , S t o y n ev a -G a r t n e r  et  a l . 
(2023). Reported for Sinyata Reka in 2019 (D o c h in  2021).

Pseudanabaena mucicola (Naumann & Huber-Pestalozzi) Schwabe 1964: 
Hadzhidimovo 2021/x, Mandra 2023/xxxx, Durankulashko Ezero 2018/xx and 
2021/xxxx, Nikolovo 2021/xxxx, Koprinka 2019/x. Additional information 
in R a d k o v a  et  a l . (2020), S t o y n e v a -G a r t n e r  et  a l . (2023). Reported as 
dominant in Sinyata Reka in July 2019 together with Microcystis aeruginosa 
and as occurring in Koprinka in 2019 (D o c h in  2021).

Pseudanabaena sp. 1: Dospat 2021/x. “Pseudanabaena sp.” without notes has been 
reported for Sinyata Reka in 2019 (D o c h in  2021).

Pseudanabaena sp. 2 (?Unconstricted form of Ps. limnetica): Zhrebchevo 2019/x 
*Raphidiopsis acuminato-crispa (Couvy & Bouvy) Aguilera, Berrendero Gomez, 

Kastovsky, Echeniqe & Salerno 2018: Mechka 2021/xxxx. Additional 
information in S t o y n e v a -G a r t n e r  et  a l . (2023).
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*Raphidiopsis cuspis (Komarek & Kling) Aguilera, Berrendero Gomez, Kastovsky, 
Echenique & Salerno 2018: Mechka 2021/xxxx (as R. raciborskii p.p. in 
S t o y n e v a -G a r t n e r  et  a l . 2023), Byalata Prust 2021/xxxx, Shablensko Ezero 
2019/xx

* Raphidiopsis gangetica (G. U. Nair) Aguilera, Berrendero Gomez, Kastovsky,
Echenique & Salerno 2018: Mechka 2021/xxxxx. Additional information in 
S t o y n e v a -G a r t n e r  et  a l . (2023).

* Raphidiopsis helicoidea (Cronberg & Komarek) Aguilera, Berrendero Gomez,
Kastovsky, Echenique, & Salerno 2018: Burgasko Ezero 2018/x 

Raphidiopsis mediterranea Skuja 1937: Mogila 2021/xxx, Burgasko Ezero 2018/x, 
Shablensko Ezero 2019/xxx, Plachidol 2 2019/xxxxx, Malka Smolnitsa 2019/ 
xxx, Suedinenie 2019/xx. Additional information in S tefanova  et  a l . (2020), 
S t o y n e v a -G a r t n e r  et  a l . (2023).

Raphidiopsis cf. mediterranea Skuja 1937 (?Raphidiopsis setigera (Aptekarj) 
Eberly 1966): Burgasko Ezero 2018/x, Poroy 2018/x, Durankulashko Ezero 
2019/x

* Raphidiopsis philippinensis (W. R. Taylor) Aguilera, Berrendero Gomez,
Kastovsky, Echenique & Salerno 2018: Shablensko Ezero 2019/x, Malka 
Smolnitsa 2019/x

Raphidiopsis raciborskii (Woloszynska) Aguilera & al. 2018: Mechka 2021/xxxxx, 
Byalata Prust 2021/xxxx, Mogila 2021/xxx, Uzungeren 2018/xxx, Burgasko 
Ezero 2018/xx, Poroy 2018/xxxx, Tsonevo 2019/xx, Shablensko Ezero 
2019/xxxx, Malka Smolnitsa 2019/xxxxx, Preselka 2019/xxxx. Additional 
information in S tefan o v a  et  a l . (2020), S t o y n ev a -G a r t n e r  et  a l . (2022, 
2023).

* Raphidiopsis setigera (Aptekarj) Eberly 1966): Mogila 2021/xxx. The name
belongs to an entity that is currently accepted taxonomically (G u ir y  & G u ir y  
2023). According to K o m a r e k  (2013) this species, described from Ukraine, 
is possibly a form of Cuspidothrix or Raphidiopsis without heterocytes and 
akinetes. In the material from Mogila we never saw heterocytes, but very 
rarely wider cells (?initial akinetes -  Fig. 5, 168) have been seen below the 
apical cell, and once a young akinete was observed below the apical cell. It 
is more cylindrical than the oval akinetes of R. mediterranea, which does not 
allow us to make a strong statement. However, the often common finding of 
the trichomes of both species, allowed us tentatively to suppose their close 
relationship and the possibility R. setigera to be a stage of R. mediterranea 
with undeveloped akinetes. Doubtless, further molecular-genetic studies are 
necessary to clarify the both species.

* Raphidiopsis turcomanica Kogan 1967: Mechka 2021/xx. Despite finding of
trichomes with akinetes fitting to the diagnosis, we tentatively suppose that 
this is a stage of R. mediterranea Skuja 1937.

*Rhabdoderma compositum (G. M. Smith) Fedorov 1967: Mandra 2018/x
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Rhabdoderma lineare Schmidle & Lauterborn 1900: Burgasko Ezero 2018/x (cf., 
<1 ц т  wide), Shablensko Ezero 2019/xx 

Rhabdoderma sp.: Ezeretsko Ezero 2019/x
*Romeria gracilis (Koczwara) Koczwara 1932: Burgasko Ezero 2018/x, Ezeretsko 

Ezero 2018/x
Romeria simplex (Hindak) Hindak 1988: Izvornik 2 2019/xxx, Duvanli 2019/ 

xxxxx. Additional information in S to y n ev a -G a r t n e r  et  a l . (2022, 2023). 
Snowella arachnoidea Komarek & Hindak 1988: Durankulashko Ezero 2019 
Snowella lacustris (Chodat) Komarek & Hindak 1988: Malka Smolnitsa 2019/x, 

Izvornik 2 2019/xx, Beli Lom 2023/x, Koprinka 2019/xxx, Zhrebchevo 2019/ 
xx, Duvanli 2019/xx. Reported as abundant in July and dominant in August 
2019 in Koprinka and as occurring in Sinyata Reka in 2019 (D o c h in  2021). 

Snowella litoralis (Hayren) Komarek & Hindak 1988: Plachidol 2 2019/x, Duvanli 
2019/xx. Reported among the dominants of Burgasko Ezero in April 2018 
(T eneva  et  a l . 2020).

Snowella septentrionalis Komarek & Hindak 1988: Durankulashko Ezero 2018/x 
Spirulina cf. major Kutzing ex Gomont 1892: (Worticella fragment): Burgasko 

Ezero 2023/x
Sphaerospermopsis aphanizomenoides (Forti) Zapomelova, Jezberova, Hrouzek, 

Hisem, Rehakova & Komarkova 2010: Byalata Prust 2021/xx, Studena 
2021/xxxxx, Mogila 2021/xxx, Burgasko Ezero 2019/x and 2021/xxxxx, 
Shablensko Ezero 2019/xxxxx (as “Chrysosporum ovalisporum” -  err. typogr. 
in S to y n ev a -G a r t n e r  et  a l . 2023), Malka Smolnitsa 2019/xxx, Yastrebino 
2023/x. Additional information in S t o y n e v a -G a r t n e r  et  a l . (2023).

* Sphaerospermopsis cf. reniformis (Lemmermann) Zapomelova, Jezberova,
Hrouzek, Hisem, Rehakova & Komarkova 2010: Studena 2021/xx

* Sphaerospermopsis torques-reginae (Komarek) Werner, Laughinghouse IV, Fiore
& Sant'Anna 2012: Sinyata Reka 2019/xxxxx. Additional information in 
U z u n o v  et  a l . (2 0 2 1 b ), S to y n ev a -G a r t n e r  et  a l . (2022, 2023).

*Synechococcus endogloeicus Hindak 1996: Plachidol 2 2019/x, Sinyata Reka 
2018/x and 2019/xx

* Synechococcus epigloeicus Hindak 1996: Mandra 2021/xx, Burgasko Ezero 2023/
xx, Plachidol 2 2019/xx, Sinyata Reka 2019/xx 

Synechococcus cf. nidulans (Pringsheim) Komarek 1970: Burgasko Ezero 2018/xx 
Synechococcus sp. 1 (?Cyanobium sp.): Shablensko Ezero 2019/x 
Synechococcus sp. 2 (?Synechocystis sp.): Krapets 2019/x 
Synechocystis cf. aquatilis Sauvageau 1892: Uzungeren 2018/x, Burgasko Ezero 

2018/x, Poroy 2018/x. Additional information in R a d k o v a  et  a l . (2020).
* Synechocystis endobiotica (Elenkin & Hollerbach) Elenkin 1938: Burgasko

Ezero 2018/x, Durankulashko Ezero 2018/xx and 2021/xxxx, Plachidol 2 
2019/xx, Koprinka 2019/x, Sinyata Reka 2019/xxx. Additional information in 
S t o y n e v a -G a r t n e r  et  a l . (2023).
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Synechocystis sp. (af. S. bigranulatus Skuja 1933): Poroy 2019/xx 
*Trichodesmium iwanoffianum Nygaard 1926: Yunets 2021/x 
Trichormus cf. variabilis (Kutzing ex Bornet & Flahault) Komarek & Anagnostidis 

1989: Toshkov Chark 2023/x 
Trichormus sp. ster. 1 (af. T. doliolum Bharadwaja) Komarek & Anagnostidis 

1989): Burgasko Ezero 2018/x 
Trichormus sp. ster. 2: Beli Lom 2023/xx
*Tychonema sequanum (J. W. G. Lund) Anagnostidis & Komarek 1988: 

Durankulashko Ezero 2019x and 2021/x, Beli Lom 2023/x 
*Wollea sp.: Studena 2021/x
Woronichinia elorantae Komarek & Komarkova-Legnerova 1992: Durankulashko 

Ezero 2019/xx
* Woronichinia microcystoides (Komarek) Joosten 2006: Durankulashko Ezero 

2018/x
Woronichinia naegeliana (Unger) Elenkin 1933: Yastrebino 2023/x. Reported for 

Koprinka in 2019 ( D o c h in  2021).

The highest total number of cyanoprokaryote species was found in Burgasko 
Ezero in the year 2018 -  55 species, followed by Durankulashko Ezero in 2018 -  
34, Duvanli in 2019 -  29, Izvornik 2 in 2019 -  26 and Malka Smolnitsa in 2019 -  23 
(Fig. 2). The lowest number (1 species) was detected in the reservoirs Batak (2023), 
Vucha (2023), Shiroka Polyana (2023), Tsonevo (2019, 2023), Shilkovtsi (2019) 
and Krapets (2019), and in the lakes Ezeretsko Ezero (2018) and Shablensko Ezero
(2018). The representatives of this group have not been recorded in the samples 
processed from the following four reservoirs: Beglika (2021), Studen Kladenets 
(2023), Rozov Kladenets (2023) and Suedinenie (2023) -  Fig 2.

With this large variation in the diversity, ranging from 0 to 55 species per site, 
the average contribution of cyanoprokaryotes to the summer phytoplankton of each 
waterbody was estimated as 8 species, or 44% of the total phytoplankton diversity 
(Fig. 3) In 12 cases their contribution exceeded 50% of the total biodiversity, being 
the highest in Plachidol 2 in 2019 (84%), Golyam Beglik in 2021 (80%), Burgasko 
Ezero 2021 and 2023 (70 and 77%), Mechka in 2021 (71%), Shumensko Ezero in 
2021 (66%), Preselka in 2019 (64%), Izvornik 2 in 2019 (57%), Koprinka in 2021 
(52%) and Mogila 2021 (51%) -  Fig. 3.

Considering the total number of taxa per site, one of the results from this study 
has to be boldly underlined -  this number varied significantly from year to year 
and, since the identification was done by one and the same person, we state that it 
reflects the real changes in the biodiversity depending on the moment conditions in 
the certain waterbodies. For example, in the years 2019, 2021 and 2023, after the 
strong spring and early summer rains, the number of cyanoprokaryotes in Burgasko 
Ezero was much lower -  7, 7 and 12, respectively in comparison with the drier and 
warmer 2018, when they were represented by 55 taxa (Fig. 2). In the same time, the
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contribution of these algae to the biodiversity in the years 2019 and 2021 was much 
higher (70 and 77%, respectively) than in 2018 (43%) - Fig 3. According to the 
morphology, the recorded algae were distributed as follows: 83 coccal, 52 non- 
heterocytous filamentous and 51 heterocytous filamentous cyanoprokaryotes. Their 
average contribution to the phytoplankton diversity was estimated as 4 coccal, 2 
non-heterocytous and 2 heterocytous species per site. In the results below are not 
mentioned the waterbodies, in which cyanoprokaryotes have not been detected. 
The highest number of coccal unicellular and colonial species was found in 
Durankulashko Ezero in the year 2018 -  27, followed by Burgasko Ezero in 2018
-  23 and Duvanli in 2019 -  19 (Fig. 4). In the reservoirs with detected biodiversity
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Fig. 2. Total number of cyanoprokaryote species in the summer phytoplankton of Bulgarian 
lakes and reservoirs sampled once (upper part of the figure) and sampled repeatedly (lower part 
of the figure). Abbreviations of the names of the waterbodies are according to Table 1.
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Fig. 3. Contribution of cyanoprokaryotes (%) to the total biodiversity of the summer phyto­
plankton of Bulgarian lakes and reservoirs sampled once (upper part of the figure) and sampled 
repeatedly (lower part of the figure). Abbreviations of the names of the waterbodies are accord­
ing to Table 1, with indication of the sampling year.

of cyanoprokaryotes, their coccal representatives have not been seen in the samples 
from the reservoirs Dospat, Beglika, Vucha, Ivaylovgrad and Kurdzhali (all from 
2023), Chetiridesette Izvora and Yunets (all from 2021), as well as in the lakes 
Uzungeren (2019), Shablensko Ezero (2018) -  Fig. 4. The highest number of the 
non-heterocytous filamentous forms was 12 and 8 in Burgasko Ezero (2018 and 
2023), followed by 7 species in the Malka Smolnitsa, and 6 species in Shablensko 
Ezero and Duvanli (all from 2019). These algae have not been documented: 1) in 
the samples from 2018 collected from Ezeretsko Ezero; 2) in 2019 samples from 
Mandra, Uzungeren, Poroy, Aheloy, Tsonevo, Fisek, Shumensko Ezero, Kriva 
Reka and Krapets; 3) in 2021 samples from Golyam Beglik, Beglika, Tsonevo and 
Yunets, and 4) in 2023 samples from Batak, Dospat, Shiroka Polyana, Vucha, 
Ivaylovgrad, Malko Sharkovo and Tsonevo. The highest number of heterocytous
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Fig. 4. Contribution of different morphological types of cyanoprokaryotes (coccal, filamentous 
non-heterocytous and filamentous heterocytous) to their biodiversity in of the summer phyto­
plankton of Bulgarian lakes and reservoirs sampled once (upper part of the figure) and sampled 
repeatedly (lower part of the figure). Abbreviations of the names of the waterbodies are accord­
ing to Table 1.

filamentous taxa was recorded in the lake Burgasko Ezero in 2018 -  20, followed 
by 13 in the microreservoir Mogila (2021) and 8 in the microreservoir Izvornik 2
(2019) 2021 -  Fig. 4. Heterocytous cyanoprokaryotes have not been found in the 
samples from Aheloy, Ezeretsko Ezero, Shablensko Ezero (all in 2018), from 
Tsonevo, Ezeretsko Ezero, Fisek, Shumensko Ezero, Aleksandur Stamboliyski and 
Krapets (all in 2019), from Hadzhidimovo, Dubnitsa, Beglika, Chetiridisette Izvora, 
Birgo, Uzungeren, Nikolovo (all in 2021), and from Batak, Shiroka Polyana, 
Beglika, Krichim, Kurdzhali, Poroy and Tsonevo (all in 2023).

Among the most rarely spread algae, which have been recorded only once, 39 
were coccal, 23 were non-heterocytous and 32 were heterocytous forms.

It is out of the scope of this paper to discuss the driving forces that favor and 
factors detrimental for the cyanoprokaryote biodiversity, among which currently
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increased the interest to the fungal parasites (e.g., R a s c o n i et a l . 2012, 2014,
2022). Although the phytoplankton algae long ago have been pointed as hosts for 
zoosporic parasites (e.g., S k u ja  1948; C a n t e r  1950, 1972; C a n t e r  & L u n d  1948, 
1951), according to our best knowledge, there are no current data concerning the 
spread of such fungi in Bulgarian waterbodies. Therefore, here we would like to 
note that during all four sampling campaigns, chytrid parasites were recorded only 
once. Although Sphaerospermopsis aphanizomenoides was found eight times in 
seven sites, chytrids have been observed only in the microreservoir Studena (2021) 
on some of the trichomes and have been tentatively identified as Rhizosiphon 
anabaenae (Rodhe & Skuja) Canter 1951 (Syn. Phlyctidium anabaenae Rodhe & 
Skuja 198) -  Fig. 5, 176.

Fig. 5. Microphotos of cyanoprokaryotes from the phytoplankton samples of 55 waterbodies in Bul­
garia: 1 - Anathece bachmannii in reservoir Krichim (2023); 2 - Anathece floccosa in lake Du­
rankulashko Ezero (2018); 3 - Anathece minutissima in reservoir Zhrebchevo (2019); 4 - 
Anathece smithii in reservoir Kriva Reka (2019); 5 - Aphanocapsa fusco-lutea in reservoir Kriva 
Reka (2019); 6 - Aphanocapsa conferta in lake Burgasko Ezero (2023); 7 - Aphanocapsa deli- 
catissima in reservoir Duvanli (2019); 8 - Aphanocapsa delicatissima in reservoir Eleshnistsa 
(2019); 9 - Aphanocapsa holsatica in lake Burgasko Ezero (2023); 10 - Aphanocapsa incerta in 
lake Durankulashko Ezero (2018); 11 - Aphanocapsa nubila in lake Durankulashko Ezero 
(2018); 12 - Aphanocapsa planctonica in reservoir Izvornik 2 (2019); 13 - Chroococcopsis gi-
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gantea in reservoir Golyam Beglik (2023); 14 - Chroococcus distans in reservoir Plachidol 2 
(2019); 15, 16 - Chroococcus limneticus var. elegans in lake Durankulashko Ezero (2019); 17 - 
Chroococcus minutus in lake Durankulashko Ezero (2018); 18 - Chroococcus obliteratus in 
reservoir Malko Sharkovo (2023); 19 - Coelomoron pusillum in reservoir Izvornik 2 (2019); 20
- Coelomoron pusillum in reservoir Duvanli (2019); 21 - Cyanodictyon planctonicum in reser­
voir Batak (2023); 22 - Cyanodictyon reticulatum in lake Durankulashko Ezero (2021); 23 - 
Lemmermanniellapallida in reservoir Duvanli (2019); 24 - Limnococcus limneticus in lake Du­
rankulashko Ezero (2019); 25 - Mantellum communis in lake Durankulashko Ezero (2018); 26
- Merismopedia glauca in reservoir Izvornik 2 (2019); 27, 28 - Merismopedia marssonii in lake 
Durankulashko Ezero (2018); 29 - Merismopedia tranquilla in lake Durankulashko Ezero
(2018); 30 - Merismopedia warmingiana in lake Durankulashko Ezero (2019); 31 - Microcystis
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aeruginosa in lake Burgasko Ezero (2023); 32 - Microcystis aeruginosa with Pseudanabena 
mucicola in reservoir Mandra (2023); 33 - Microcystis aeruginosa with Synechococcus epigloe- 
icus in lake Burgasko Ezero (2023); 34 - Microcystis aeruginosa with Synechocystis endobiotica 
in reservoir Sinyata Reka (2019); 35 - Microcystis comperei in reservoir Izvornik 2 (2019); 36
- Microcystis firma in lake Durankulashko Ezero (2018); 37 - Microcystis flos-aguae in reservoir 
Izvornik 2 (2019); 38 - Microcystis microcystiformis in reservoir Izvornik 2 (2019); 39 - Micro­
cystis natans in reservoir Zhrebchevo (2019); 40 - Microcystis novacekii in reservoir Mandra
(2018); 41 - Microcystis pseudofilamentosa in reservoir Plachidol 2 (2019); 42 - Microcystis 
smithii in reservoir Zhrebchevo (2019); 43 - Microcystis cf. smithii in reservoir Studena (2021); 
44 - Microcystis smithii in lake Uzungeren (2021); 45 - Microcystis wesenbergii in reservoir 
Mandra (2021); 46 - Microcystis wesenbergii in reservoir Mandra (2023); 47 - Pannus planus in

85



lake Durankulashko Ezero (2019); 48 - Pannus punctiferus in lake Burgasko Ezero (2018); 49, 
50 - Pannus spumosus in lake Durankulashko Ezero (2018); 51, 52 - Pannus spumosus with 
Synechocystis endobiotica in lake Durankulashko Ezero (2018); 53 - Rhabdoderma compositum 
in reservoir Mandra (2018); 54 - Rhabdoderma lineare in lake Burgasko Ezero (2018); 55 - 
Rhabdoderma lineare in lake Shablensko Ezero (2019); 56 - Rhabdoderma sp. in lake Ezeretsko 
Ezero (2019); 57, 58 - Snowella arachnoidea -  the same colony at different focus in lake Du­
rankulashko Ezero (2019); 59, 60 - Snowella lacustris in reservor Zhrebchevo (2019); 61 - 
Snowella lacustris in reservoir Duvanli (2019); 62 - Snowella septentrionalis in lake Duranku­
lashko Ezero (2018); 63, 64 - Synechocystis endogloeicus in Microcystis wesenbergii in reservoir 
Sinyata Reka (2019); 65 - Synechococcus epigloeicus on Microcystis aeruginosa in reservoir 
Plachidol 2 (2019); 66 - Synechococcus epigloeicus on Microcystis wesenbergii in reservoir

86



Sinyata Reka (2019); 67 - Synechococcus sp. (?Cyanobium sp.) in lake Shablensko Ezero (2019); 
68 - Synechococcus sp. in reservoir Poroy (2019); 69 - Synechococcus sp. (?Synechocystis sp.) 
in reservoir Krapets (2019); 70 - Synechocystis endobiotica in Microcystis aeruginosa in lake 
Durankulashko Ezero (2018); 71, 72 - Woronichinia microcystoides -  the same colony at two 
focuses in lake Durankulashko Ezero (2018); 73 - Woronichinia elorantae in lake Durankulash­
ko Ezero (2019); 74 - Woronichinia naegeliana in reservoir Yastrebino (2023); 75 - Anagnosti- 
dinema amphibium in reservoir Plachidol 2 (2019); 76 - Anagnostidinemapseudoacutissimum in 
reservoir Duvanli (2019); 77 - Borzia brevis in reservoir Poroy (2018); 78 - Borzia trilocularis 
in reservoir Shiroka Polyana (2021); 79 - Glaucospira laxissima in lake Shablensko Ezero
(2019); 80 - Glaucospira laxissima in reservoir Duvanli (2019); 81 - Jaaginema gracile in res­
ervoir Izvornik 2 (2019); 82 - Jaaginema metaphyticum in reservoir Malka Smolnitsa (2019); 83
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- Jaaginema subtilissimum in reservoir Beglika (2023); 84 - Кяmptonema chlorinum in lake 
Burgasko Ezero (2023); 85 - Komvophoron cf. constrictum in lake Durankulashko Ezero (2021); 
86 - Komvophoron schmidlei in lake Burgasko Ezero (2023); 87, 88 - Limnothrix mirabilis in 
reservoir Poroy (2018); 89, 90, 91 - Limnothrix mirabilis -  typical fragmentation without necrid- 
ic cells in reservoir Poroy (2018); 92 - Limnothrix planctonica in reservoir Poroy (2021); 93 - 
Limnothrix redekii in lake Shablensko Ezero (2019); 94 - Limnothrix redekei in reservoir Presel- 
ka (2019); 95 - Limnothrix sp. 2 (transparent cells) in reservoir Hadzhi Yani (2021); 96
- Myxobactron sp. in reservoir Hadzhidimovo (2021); 97 - Oscillatoria simplicissima in lake 
Burgasko Ezero (2021); 98 - Oscillatoria sancta in reservoir Mogila (2021); 99 - Oscillatoria 
tenuis with necridic bands in reservoir Nikolovo (2021); 100 - Oscillatoria cf. tenuis with ne- 
cridic bands in reservoir Dubnitsa (2021); 101 - Planktolyngbya articulata in reservoir Mogila

88



(2021); 102 - Planktolyngbya brevicellularis in reservoir Kurdzhali (2023); 103, 104 - Planktol- 
yngbya brevicellularis -  trichome and hormogonium in lake Burgasko Ezero (2023); 105 - 
Planktolyngbya limnetica in reservoir Yastrebino (2023); 106 - Planktolyngbya limnetica in res­
ervoir Studena (2021); 107 - Planktolyngbya sp. in reservoir Satovcha (2021); 108
- Planktolyngbya sp. (transparent cells) in reservoir Mechka (2021); 109 - Planktothrix agardhii 
in lake Burgasko Ezero (2019); 110, 111 - Planktothrix isothrix in lake Burgasko Ezero (2019); 
112 - Planktothrix isothrix in reservoir Preselka (2019); 113, 114 - Planktothrix suspensa -  api­
cal cell and part of trichome with well visible isodiametric cells - in lake Burgasko Ezero (2019); 
115 - Planktothrix suspensa in reservoir Satovcha 2 (2021); 116 - Planktothrix suspensa in res­
ervoir Mandra (2021); 117 - Pseudanabaena galeata in reservoir Yunets (2021); 118 - Pseu- 
danabaena limnetica in lake Burgasko Ezero (2019); 119 - Pseudanabaena mucicola - in lake
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Durankulashko Ezero (2021); 120 - Pseudanabaena mucicola on M. wesenbergii in reservoir 
Nikolovo (2021); 121 - Pseudanabaena sp. 2 in reservoir Zhrebchevo (2019); 122 - Romeria 
simplex in reservoir Duvanli (2019); 123 - Romeria gracilis in lake Ezeretsko Ezero (2018); 124
- Spirulina cf. major in lake Burgasko Ezero (2023); 125 - Trichodesmium iwanoffianum in 
reservoir Yunets (2021); 126 - Tychonema sequanum in lake Durankulashko Ezero (2021); 127
- Anabaena minderi in reservoir Yunets (2021); 128 - Anabaena cf. tenericaule in reservoir 
Mogila (2021); 129 - Anabaenopsis circularis in reservoir Duvanli (2019); 130 - Anabaenopsis 
cunningtonii in reservoir Malka Smolnitsa (2019); 131 - Anabaenopsis milleri in reservoir Iz­
vornik 2 (2019); 132 - Aphanizomenon klebahnii in reservoir Yastrebino (2023); 133, 134 - Aph- 
anizomenon klebahnii trichome with apical cell and trichome with akinete in reservoir Mandra
(2019); 135 - Aphanizomenon yezoense in reservoir Studena (2021); 136 - Aphanizomenon grac-
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ile in reservoir Byalata Prust (2021); 137 - Aulosira cf. fertilissima in reservoir Malko Sharkovo 
(2023); 138 - Cronbergia paucicellularis in lake Burgasko Ezero (2018); 139 - Cronbergia 
planctonica in reservoir Plachidol 2 (2019); 140 - Chrysosporum bergii with akinete in reservoir 
Zhrebchevo (2019); 141, 142 - Chrysosporum minus in reservoir Plachidol 2 (2019); 143, 144
- Cuspidothrix elenkinii with heterocyte and young akinetes in reservoir Yastrebino (2023); 145
- Cuspidothrix tropicalis in reservoir Byalata Prust (2021); 146 - Cuspidothrix tropicalis 
(?Umezakia natans) in reservoir Studena (2021); 147 - Dolichospermum cf. affine in reservoir 
Izvornik 2 (2019); 148 - Dolichospermum circinale - trichome and akinete in reservoir Beli Lom 
(2023); 149 - Dolichospermum compactum in reservoir Izvornik 2 (2019); 150 - Dolichosper­
mum flos-aquae in reservoir Trakiets (2023); 151 - Dolichospermum mucosum -  trichome with 
heterocyte and young akinete - in reservoir Izvornik 2 (2019); 152 - Dolichospermum perturba-
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tum with akinete in reservoir Izvornik 2 (2019); 153 - Dolichospermumperturbatum in reservoir 
Izvornik 2 (2019); 154 - Dolichospermum planctonicum in reservoir Ablanitsa (2021); 155, 156
- Dolichospermum scheremetievei -sterile and with akinete - in reservoir Yunets (2021); 157 - 
Raphidiopsis cuspis in reservoir Byalata Prust (2021); 158 - Raphidiopsis cuspis in reservoir 
Mogila (2021); 159 - Raphidiopsis cuspis in reservoir Mechka (2021); 160 - Raphidiopsis med- 
iterranea -  fragment with apical cell and an akinete -  in lake Shablensko Ezero (2019); 161, 162
- Raphidiopsis mediterranea -  fragment with apical cell and akinete, trichome with an akinete
-  in reservoir Mogila (2021); 163 - Raphidiopsis raciborskii in lake Shablensko Ezero (2019); 
164 - Raphidiopsis raciborskii in reservoir Eleshnitsa (2019); 165 - Raphidiopsis raciborskii in 
reservoir Malka Smolnitsa (2019); 166 - Raphidiopsis raciborskii -  akinete and heterocyte -  in 
reservoir Malka Smolnitsa (2019); 167 - Raphidiopsis setigera in lake Shablensko Ezero (2019);

92



168 - Raphidiopsis setigera in reservoir Mogila (2021); 169, 170 - Raphidiopsis setigera with 
initial akinetes below the apical cell and with a young akinete in reservoir Mogila (2021); 171, 
172 - Raphidiopsis turcomanica with apical hyaline cell and two akinetes in reservoir Mogila
(2021); 173, 174 - Sphaerospermopsis aphanizomenoides with apical cell, heterocyte and aki­
nete in lake Burgasko Ezero (2019); 175 - Sphaerospermopsis aphanizomenoides in lake Shable- 
snko Ezero (2019); 176 - Phlyctidium anabaenae on Sphaerospermopsis aphanizomenoides in 
reservoir Studena (2021); 177 - Sphaerospermopsis cf. reniformis in reservoir Studena (2021); 
178, 179, 180, 181, 182 - Sphaerospermopsis torqua-reginae in reservoir Sinyata Reka (2019); 
183, 184, 185, 186 - Wollea sp. -  sterile trichomes, trichomes with young akinetes, akinete - in 
reservoir Studena (2023).
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