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Abstract. This paper summarizes all the data available until now on the rhizopodic fauna of
the Western Rhodopes. New data on the occurrence and distribution of 112 testate amoebae
(67 known and 45 new for the studied region) are recorded for the first time. Thus, a total of 197
species and varieties belonging to 44 genera of naked and testate amoebae were recorded in 31
localities from different habitats of the Western Rhodopes. The results of the study show that
the genera Difflugia (41 species), Centropyxis (22), Nebela (18), Euglypha (17) and Arcella (13)
predominate in the studied habitats. The most frequently occurring testaceans in all studied
habitats and localities are: Trinema lineare (70.9% occurrence), Euglypha rotunda (61.3%), E.
laevis (58.1%), Centropyxis aculeata (48.4%), Trinema enchelys (45.2%) and Gyphoderia ampulla
(41.9%). Concerning the distribution of the testate amoebae in different habitats it was established
that the Natural Lakes, as well as the Peat-bogs and swamps have the greatest diversity (113
species of 34 genera and 96 species of 32 genera, respectively). The comparison among the
rthizopodic fauna of the studied region and those of the other mountains in Bulgaria shows
that the species diversity of the rhizopods in the Western Rhodopes is the greatest.

Key words: Rhizopoda, Amoebida, testate amoebae, diversity, distribution, ecology, Rhodopes,
Bulgaria.

Introduction

PATEFF (1924) reported the first data on the rhizopodic fauna of the Rhodopes. He
gave information on 3 species of naked amoebae from the Batak Swamp (Batak Dam at
present) and 43 species of testate amoebae from various biotopes and localities in the
Rhodopes - mosses, bogs and swamps from Batak and Chernatitsa Mountains (Peshtera,
Boykovo, Skobelevo), the regions of Velingrad (Chaira and Kamenitsa), Yundola etc. Four
years later PATEFF (1928) supplemented the list of the freshwater rhizopods of Bulgaria
with another 9 testate amoebae, one of which (Nebela bipes) was found in the Rhodopes.

In two publications GOLEMANSKY (1967, 1968) published more detailed
information about the diversity, the biotopic distribution and the ecology of the rhizopods
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of the Western Rhodopes. GOLEMANSKY (1967) established 83 species and varieties
rthizopods in the epiphytic, hygrophilic and hydrophilic mosses in the regions of
Velingrad, Pamporovo, Beglika, Batak Dam and Vassil Kolarov Dam. Sixteen of them
were new to the Bulgarian fauna. It was established that only 1 species of Amoeba and
19 species of testate amoebae inhabit the epiphytic mosses. A considerably richer
thizopodic complex (2 naked amoebae and 63 testate amoebae) was established in the
hygrophylic and hydrophilic mosses of the same localities. The investigation of the
thizopodic fauna of the Smolyan Lakes also showed the presence of various rhizopodic
fauna (GOLEMANSKY, 1968). About one hundred naked and testate amoebae were
found in the studied system of the Smolyan Lakes. Twenty of them were new to the
Bulgarian fauna. In two Smolyan Lakes (Blatisto and Lagot Lakes) there are floating
sphagnum islands and littoral peat-bogs, the rhizopodic fauna of which was very rich
and specific. Both lakes are situated at altitudes between 1300 and 1600 m. A typical
testate association of Flavum-type was established, which is characteristic for the mountain
peat-bogs in Central Europe (“Hochmoore” according to HARNISCH, 1927 and
GROSPIETSCH, 1953, 1958).

Some new water, moss and soil samples have been collected from different habitats
in the Rhodopes during the last 5 years. As a result of their study many new and unknown
thizopods have been found. Some new localities and data about the biotopic distribution
and ecological preferences of a big part of the so far known freshwater rhizopods were
established also. The aim of the proposed article is to summarize the information on the
thizopodic fauna of the Western Rhodopes, published by different authors till now, and
to supplement it with our new data about its diversity, distribution and ecology.

Materials, habitats and localities

The samples examined by the above cited authors and by us have been collected
from 5 main habitats in the Rhodopes: I - Natural Lakes; Il - Peat-bogs and swamps; III
- Artificial reservoirs; IV - Soil mosses and V - Epiphytic mosses. The studied localities of
these habitats and their detailed characteristics are given below.

. Natural Lakes

1. Smolyan Lakes - Lake Matno Ezero (1600 m): littoral zone - washed immerse and
submerge water plants (Potamogeton natans L., Carex rostrata Stokes, Alopecurus aequalis
Sobol.), stones, as well as benthic samples at a depth of 0.6 m; (29.06.1967).

2. Smolyan Lakes - Lake Blatistoto Ezero (1500 m): littoral zone - washed immerse
and submerge water plants (Potamogeton natans L., Carex rostrata Stokes, Juncus sp., Ranunculus
sp., Qyperus sp.) and wet mosses (mainly Sphagnum sp.) from the floating moss island in
the central zone of the lake, as well as benthic samples at a depth of 0.8 m; (24.06.1965,
29.06.1967).

3. Smolyan Lakes - Lake Bistroto Ezero (1500 m): littoral zone - washed immerse
and submerge water plants (Alopercurus aequalis Sobol., Potamogeton natans 1..) and benthic
samples at a depth of 0.6-0.7 m; (29.06.1967).
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4. Smolyan Lakes - Lake Lagot (1450 m): littoral zone - washed immerse and submerge
water plants (Persicaria amphibia L., Potamogeton natans L., Carex sp.) and wet mosses
(Sphagnum sp.) from the floating moss island in the central zone of the lake; (28.06.1967).

II. Peat-bogs and swamps

5. Smolyan Lakes - First swamped terrace (1400 m): washed water plants (Equisetum
palustre L., Menyanthes trifoliata L., Juncus sp.) and wet mosses; (28.06.1967).

6. Smolyan Lakes - Ezerov Gyol (1300 m): washed water plants (Typha latifolia L.
and Menyanthes trifoliata L.); (29.06.1967).

7. Peat-bogs and swamps near Sveti Konstantin (close to Peshtera); (1924).

8. Peat-bogs and swamps near Skobelevo Village; (1924).

9. Peat-bogs and swamps from Yundola; (1924).

10. Peat-bogs and swamps near Boykovo Village; (1924).

11. Peat-bogs and swamps from Chaira (close to Velingrad); (1924).

12. Peat-bogs and swamps from Chatama (near to Beglika Dam); (1924).

13. Peat-bogs and swamps near Shiroka Polyana Dam; (03.08.2005).

14. Peat-bogs and swamps near Dospat Dam; (14.05.2005).

. Artificial Reservoirs (Dams)

15. Batak Dam: littoral zone - benthic samples at a depth of 0.5-10.0 m; (14.04.2005).

16. Beglika Dam: littoral zone - washed water plants and benthic samples at a depth
of 0.5-10.0 m; (14.05.2005, 03.08.2005).

17. Dospat Dam: littoral zone - benthic samples at a depth of 1.5 m; (14.05.2005).

18. Toshkov Chark Dam: littoral zone - benthic samples at a depth of 1.5-2.5 m;
(14.05.2005).

19. Shiroka Polyana Dam: littoral zone - washed water plants; (03.08.2005).

IV. Soil mosses

20. Velingrad (Summit Ostrets): hygrophylic soil mosses (Mnrium undulatum Hedw.,
Dicranium scoparium Hedw., Hypnum cupressiforme Hedw., Funaria hygrometrica Hedw.);
(15.06.1965).

21. Yundola: hygrophylic (Polytrichum junipericum Hedw.) and hydrophilic
(Calliergonella sp.) soil mosses; (16.06.1965).

22. Beglika Dam: hygrophylic (Polytrichum junipericum Hedw.) and hydrophilic
(Climacium dendroides (Hedw.) Veb & Mohr., Calliergonella cuspidata (Hedw.) Loeske,
Campilium stellatum (Hedw.) Lang. & C.J., Drepanocladus uncinatus (Hedw.) Varnst, etc.)
soil mosses; (18.06.1965).

23. Tsigov Chark Dam: hydrophilic soil mosses (Aulacomnium palusire Schwaegr.);
(17.06.1965).

24. Batak Dam: hydrophilic soil mosses (Climacium dendroides (Hedw.) Veb. & Moht.);
(17.06.1965).

25. Toshkov Chark Dam: hydrophilic soil mosses (Marchantia polymorpha L.);
(17.06.1965).

26. Vasil Kolarov Dam: hydrophilic soil mosses (Calliergonella cuspidata (Hedw.) Loeske,
Drepanocladus uncinatus (Hedw.) Varnst.); (19.06.1965).
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27. Devin: hydrophilic soil mosses (Cratoneurum commutatum (Hedw.) Roth.);
(22.06.1965).
28. Asenovgrad: hygrophylic soil mosses (Polytrichum junipericum Hedw.); (25.06.1992).

V. Epiphytic mosses

29. Velingrad (Summit Ostrets): epiphytic mosses on the Quercus sp. (Hypnum
cupressiforme Hedw., Homalothecium philippeanus (Spruce) Br. eur., Frullania dilatata (L.)
Dum. Orthotrichum sp.); (15.05.1965).

30. Yundola: epiphytic mosses on the Picea excelsa Link. (Hypnum cupressiforme Hedw.)
and on the Fagus sylvatica L. (Rudula complanata (L.) Dum., Frallania dilatata (L.) Dum.,
Orthotrichum sp.); (15.05.1965).

31. Narechenski Bani: epiphytic mosses on the Juglans regia L. (Leucodon sciuroires
(Hedw.) Br. eur.); (15.05.1965).

Results and Discussion

The rhizopodic fauna of the Western Rhodopes is comparatively rich and varied. A
total of 197 species and varieties belonging to 44 genera of naked and testate amoebae have
been found till now. Most of them (152) had been known for this region from previous
studies (PATEFF, 1924, 1928; GOLEMANSKY, 1967, 1968). New data on the occurrence
and distribution of 112 testate amoebae (67 known and 45 new for the studied region) are
reported for the first time in this study. The list of all taxa and their biotopic distribution
in the studied habitats and localities are presented in Table 1.

The testacean taxocenoses in the studied habitats are mainly composed of aquatic or
sphagnophilous species with cosmopolitan distribution (Figs 1-27). The genera Difflugia
(41 species), Centropyxis (22), Nebela (18), Euglypha (17) and Arcella (13) predominate in the
studied habitats. However some differences in the presence of these dominants in the
studied habitats are registered. For example, in the Natural Lakes these dominant genera
were represented by almost the same number of species - Nebela (11), Difflugia (10), Euglypha
(10), Arcella (9) and Centropyxis (9). Moreover, about 50% (14) of the remaining 29 genera
established there, were represented by one species only.

In the Peat-bogs and swamps, as well as in the Artificial reservoirs, there is a trend of
increasing predominance of the genera Difflugia (23 and 30 species, respectively) and
Centropyxis (14 and 12 species, respectively). The other three genera (Nebela, Euglypha and
Arcella) are subdominants in these habitats.

The rhizopodic fauna of the Soil mosses is characterized by the predominance of
the species of genera Centropyxis (14) and Euglypha (12), and by the increasing presence of
the genus Plagiopyxis (6), instead of the species of the genera Difflugia (5) and Arcella (0).

In the Epiphytic mosses about 40% of all observed species are of two genera only -
Euglypha (6) and Centropyxis (4). Eight of the remaining 11 genera, found in this habitat,
were represented by one species only.

Concerning the distribution of the testate amoebae in different habitats some differences
were found. The greatest diversity was established in the Natural Lakes and in the Peat-bogs
and swamps (113 species of 34 genera and 96 species of 32 genera, respectively). A lower
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different aquatic and sphagnophilous testate amoebae found
in the Western Rhodopes: 1. Arcella vulgaris - dorsal view; 2. Centropyxis aculeata - ventral
view; 3. Cyclopyxis eurystoma - ventral view; 4. Centropyxis marsupiformis - lateral view; 5.
Difflugia acuminata - lateral view; 6. Difflugia ventricosa - lateral view; 7. Difflugia oblonga -
lateral view; 8. Difflugia labiosa - lateral view; 9. Difflugia linearis - lateral view. Scale bars -
50 wm (in Figs 1-9).
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Figs 10-18. LM photographs of different aquatic and sphagnophilous testate amoebae
found in the Western Rhodopes: 10. Difflugia lanceolata - lateral view; 11. Neizelia tuberculata
- lateral view; 12. Zivkovicia compressa - lateral view; 13. Heleopera sylvatica - lateral view;
14. Nebela bipes - lateral view; 15. Nebela lageniformis - lateral view; 16. Nebela galeata -
lateral view; 17. Nebela penardiana - lateral view; 18. Nebela collaris - lateral view. Scale bars
- 50 um (in Figs 10-13).
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25 26 27

Figs 19-27. LM photographs of different aquatic and sphagnophilous testate amoebae
found in the Western Rhodopes: 19. Hyalosphenia papilio - lateral view; 20. Lesquereusia
epistomium - lateral view; 21. Quadrulella symmetrica - lateral view; 22. Assulina muscorum -
lateral view; 23. Tracheleuglypha acolla - lateral view; 24. Gyphoderia ampulla - lateral view; 25.
Euglypha strigosa var heterospina - lateral view; 26. Paulinella chromatophora - lateral view; 27.
Amphitrema flavum - lateral view. Scale bars - 50 um (in Figs 19-27).
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diversity was established in the Artificial reservoirs (89 species of 24 genera) and in the Soil
mosses (88 species of 29 genera). The fauna of the Epiphytic mosses, compared to that of the
previous four habitats, is about four times poorer (25 species of 13 genera only).

The data of Table 1 show that the most frequently occurring testaceans in all studied
habitats and localities are: Trinema lineare (70.9% occurrence), Euglypha rotunda (61.3%),
E. lacvis (58.1%), Centropyxis aculeata (48.4%), Trinema enchelys (45.2%) and Cyphoderia
ampulla (41.9%). Only 5 of all 197 established testate amoebae were found in all studied
habitats: Centropyxis aerophila, C. cassis, C. constricta, Euglypha rotunda and E. laevis. Another
26 species were present in 4 of the studied habitats, and about 45% (86 taxa) of all established
thizopods were represented in one habitat only. These characteristic species, which are
typical for one habitat and have limited distribution or are entirely absent in other habitats,
were represented in the 5 studied habitats in Western Rhodopes as follows: Natural Lakes
(24), Artificial reservoirs (24), Peat-bogs and swamps (18), Soil mosses (18) and Epiphytic
mosses (2). These characteristic species are mainly from the genera Difflugia (20), Centropyxis
(11), Nebela (8) and Arcella (5). It is noteworthy that the characteristic species of the genus
Difflugia are represented in the testacean taxocenoses of the Artificial reservoirs (13) and
of the Natural Lakes (3), these of the genus Nebela - in the Natural Lakes (4) and in the
Peat-bogs and swamps (3), of the genus Arcella - in the Natural Lakes (3) and in the
Artificial reservoirs (2), and of the genus Eughpha - in the Peat-bogs and swamps (3).

In conclusion, notwithstanding the limited number of the investigations on the
thizopods of the Western Rhodopes till now, these protozoans are widely distributed and
have a comparatively big diversity. In support of that are the data for the rhizopods of the
other mountains in Bulgaria. For example, the rhizopodic taxocenoses in the Rila Mountain
include 178 taxa, in the Vitosha Mountain - 164 taxa, in the Pirin Mountain - 148 taxa
and in the Central Balkan - 108 taxa (GOLEMANSKY & TODOROV, 1990; TODOROV,
1998; DELCHEYV et al., 2000a, 2000b).

References

DELTSHEV C., P. BERON G. BLAGOEV V. GOLEMANSKY V. NAJDENOV V. PENEVA, P. STOEV, M.
TODOROV, Z. HUBENOV. 2000. Faunistic Diversity of Invertebrates (non Insecta) of the Rila National
Park. In: Biological Diversity of the Rila National Park. Editor M. Sakalian. Sofia, Pensoft: 249-284.

DELTSHEV C,, P. BERON, G. BLAGOEYV, V. GOLEMANSKY, V. PENEVA, P. STOEV, M. TODOROV, Z.
HUBENOV. 2000. Faunistic Dversity of Invertebrates (non Insecta) in Central Balkan National Park.
In: Biological Diversity of the Central Balkan National Park. Editor M. Sakalian. Sofia, Pensoft: 289-
317.

GOLEMANSKY V. 1967. Etude sur la faune de rhizopodes (Sarcodina, Rhizopoda) des mousses epiphytes et
terricoles en Bulgarie. - Bulletin de I'Institut de Zoologie et Musée de Sofia, 24: 103-119 (In Bulgarian,
Russian and French summaries).

GOLEMANSKY V. 1968. On the species composition and distribution of the rhizopod fauna of upper
Smolian Lakes. - Bull. Inst. Zoologie et Musée de Sofia, 27: 171-187. (In Bulgarian, English summary).

GOLEMANSKY V,, M. TODOROV. 1990. Rhizopodic fauna (Protozoa, Rhizopoda) from Vitosa. - Fauna of
Southwestern Bulgaria. Part 3. Sofia: 19-48. (In Bulgarian, Russian and English summaries).

GROSPIETSCH T. 1953. Die Untersuchung von Mooren mit Hilfe der Rhizopodenanalyse. - Mikrokosmos,
42:101-106.

GROSPIETSCH T. 1958. Wechseltierchen (Rhizopoden). - Kosmos. Gesellschaft der Naturfreunde Franckh’sche
Verlagshandlung Stuttgart. 80 pp.



220 V. GoLEMANSKY, M. Toporov, B. TEMELKOV

HARNISCH O. 1927. Einige Daten zur recenten und fossilen Testaceen Rhizopodenfauna der Sphagnen. -
Archiv fir Hydrobiologie, 18: 345-360.

PATEFF P. 1924. Kenntnis der Stisswasserrhizopoden von Bulgarien. - Arbeiten der Bulgarischen
Naturforschenden Gesellschaft, Sofia, 11: 1-46. (In Bulgarian, German summary).

PATEFF P. 1928. Einige neue Siisswassersrhizopoden von Bulgarien. - Arbeiten der Bulgarischen
Naturforschenden Gesellschaft, Sofia, 13: 131-136 (In Bulgarian, German summary).

TODOROV M. 1998. Observation on the soil and moss testate amoebae (Protozoa: Rhizopoda) from Pirin
Mountain (Bulgaria). - Acta zoologica bulgarica, 50 (2/3): 19-29.

Authors’ addresses:

Vassil Golemansky,

Institute of Zoology

Blvd Tsar Osvoboditel 1

1000 Sofia, Bulgaria

Fax: (3592) 9888-28-97,

E-mail: Golemansky@zoology.bas.bg

Milcho Todorov

Institute of Zoology

Blvd Tsar Osvoboditel 1

1000 Sofia, Bulgaria

Fax: (3592) 9888-28-97

E-mail: mtodorov@zoology.bas.bg

Blagovest Temelkov
University of Plovdiv
25 Tsar Assen St.
Plovdiv, Bulgaria

PasHooGpasue u GuomonuuHo pasnpocmpaHeHue Ha pusonogume
(Rhizopoda: Lobosia u Filosia) om 3anagnume Pogonu (Bbacapus)

Bacua TOAEMAHCKV, Muauo TOLOOPOB, baazoBecm TEMEAKOB

(Peslome)

O6o6wenu ca Beuuku HaauuHU go MOMeHmMa gaHHU OMHOCHO pusonogHama ¢ayHa Ha 3anagHume
Pogonu. 3a 112 Buga mekame6u (67 nosnamu om gocecawnume uscaegBanust u 45 noBu 3a uscaegBanus
pation) ce gaBam HoBu ganHu 3a msxHomo pasnpocmpanenue. O6wo 3a pasauunume uscaegBanu goceea
xabumamu om 3anaguume Pogonu ce cpobwaBam 197 Buga u Bapuemema om 44 poga Ha zoAume u
yepynuecmume ame6u. Pesyamamume om uscaegBanusma nokasBam, ue 8 uscaegBanume xabumamu
gomunupawu ca pogoBeme Difflugia (41 Buga), Centropyxis (22), Nebela (18), Euglypha (17) u Arcella (13). Hau-
yecmo cpewawu ce BugoBe B8 Bcuuku uscaegBanu arokaaumemu u xabumamu ca: Trinema lineare (70.9%
cpewaemocm), Euglypha rotunda (61.3%), E. laevis (58.1%), Centropyxis aculeata (48.4%), Trinema enchelys (45.2%)
u Gyphoderia ampulla (41.9%). OmuocHo pasnpocmpaHeHuemo Ha uepynuecmume ame6u 8 pasaudnume
munoBe MecmooBumanusi e ycmanoBeHo, ue ¢ Hall-20AIMO pasHoobpasue ce omauuaBam EcmecmBenume
esepa u CdaenoBume mouypu u 6aama (cbomBemno 113 Buga om 34 poga u 96 Buga om 32 poga).
CpaBuenuemo mekgy pusonogsama ¢ayHa Ha uscaegBanust palioH U masu Ha gpyeume naasuxu 8 Boacapust
nokasBa, ue BugoBomo pasnoobpasue na pusonogume 8 3anagnume Pogonu e nati-zoagMO.



