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Observations of a sample from a small spring on Mountain Osogovo revealed the presence of several interesting 
and previously unknown small-celled diatom species. Among them, the genus Mayamaea shows relatively high diversi-
ty, with at least eight species. Four species are presented in this study, two of which are described as new: Mayamaea 
matevskiana sp. nov. and Mayamaea stafilovii Levkov & Zaova sp. nov. Mayamaea matevskiana is characterized by 
elliptical to elliptic-lanceolate valves, relatively coarse and strongly radiate striae, an indistinct central area bordered by 
more distantly positioned central striae, slightly expanded proximal raphe ends, and simple distal raphe ends. Maya-
maea stafilovii has a similar valve morphology and shape of the central area to M. matevskiana but differences can be 
observed in the valve size (which is considerably smaller than M. matevskiana) and the shape of the external distal ra-
phe ends (which are long, slightly deflected, and extend onto the valve mantle). The new species are described based on 
detailed light and scanning electron microscopic observations. 
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INTRODUCTION 
 

The use of electron microscopy, particularly 
scanning electron microscopy (SEM), in diatom 
research enables the observation of fine frustule 
structures and, especially, the morphology of 
small-cell species which are often difficult to visu-
alize with a light microscope (LM). In recent dec-
ades, many new species and genera have been de-
scribed based on ultrastructural features observed 
with SEM [1–4]. Numerous new genera have been 
separated from large and morphologically diverse 
genera, such as Navicula Bory, Achnanthes Bory, 
Cymbella C. A. Agardh, Amphora Ehrenberg, and 
others [1–4]. The genus Mayamaea Lange-Bertalot 
[2] was separated from Navicula Bory based on 
Navicula atomus (Kützing) Grunow (= Amphora 
atomus Kützing). The genus comprises small-
celled diatoms with elliptical to lanceolate valves, 
and striae composed of individual areolae occluded 
by hymen, located toward the outer areola opening 
[5–7]. Recent molecular studies show that the ge-

nus is monophyletic [8], although only a few 
members have been genetically studied [9]. 

Representatives of the genus Mayamaea can 

be found in almost all types of water and wet habi-

tats, including oligotrophic habitats [10, 11], eu-

trophic streams [5], pools [6], oxbow lakes [12], 

and soils [7]. Many species are known only from 

their type locality or have restricted distributions, 

such as in Antarctica or Hawaii [13, 14], while a 

few are considered widely distributed in Europe 

[15], mostly found in eutrophic and polluted rivers 

[16]. However, this could be a consequence of 

sampling bias, as wet or subaerial habitats (e.g., 

wet mosses, temporary springs, soils) are not fre-

quently surveyed. The recent increased awareness 

of climate change and global warming has led to 

more detailed studies on springs, including tempo-

rary springs [17–19]. These studies have expanded 

the distribution range of some previously known 

rare species [20, 21] and have resulted in the de-

scription of new species [22]. 
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More recently, specific habitats, including 
halomorphic soils, hypersaline springs and 
subaerial habitats, have been studied in N. Mace-
donia [23–26], resulting in the description of sev-
eral new diatom species. However, temporary or 
small springs have rarely been investigated for dia-
toms, although they host many interesting and poten-
tially new species [27]. During the observations of a 
sample from a small spring near the monastery Sv. 
Pantelejmon, near the village of Pantelej, Mountain 
Osogovo, several small-cell naviculoid species of 
different genera such as Chamaepinnularia Lange-
Bertalot & Krammer, Craticula Grunow, Muelleria 
(Frenguelli) Frenguelli, etc. were recorded. At least 
eight different species of Mayamaea have been 
observed, and at least two species had morphologi-
cal features that differed from previously known 
species. These two species are described here as 
Mayamaea matevskiana sp. nov. and Mayamaea 
stafilovii Levkov & Zaova sp. nov. 
 

MATERIAL AND METHODS 
 

Osogovo Mountain, located in the north-
eastern part of the Republic of N. Macedonia, with 
a small portion extending into Bulgaria, is a mas-
sive mountain range with relatively homogeneous 
geology, consisting primarily of Precambrian and 
Paleozoic crystalline rocks. The site of Pantelej is 
located in the southwestern part of the mountain, at 
an altitude of approximately 770 m. Geologically, 
it is characterized by Neogene andesite rocks, and 
hydrologically by a number of small rock springs. 
The sampling site for this study is a small spring 
near the Sv. Petka fountain, close to the Sv. Pan-
telejmon Monastery, near the village of Pantelej 
(41.969376 N, 22.310405 E). Samples were col-
lected from the mud of a small, temporary wet 
pond formed by the spring. The field sampling 
campaign was conducted twice, in January 2021 
and May 2021. 

Diatom samples for LM and SEM observa-
tions were preserved in the laboratory with a 4% 
formaldehyde solution. In the laboratory, the sam-

ples were treated with KMnO₄ and left overnight. 
To remove the organic matter, 37 % HCl was add-
ed and the samples were boiled at 80 °C for 45 
minutes [25]. The samples were then centrifuged 
and rinsed five times with distilled water. Perma-
nent diatom slides were mounted with Naphrax 
(Brunel Microscopes Ltd). LM observations were 
conducted using a Nikon Eclipse 80i microscope, 
under oil immersion at 1000× magnification with 
differential interference contrast (DIC), while dia-
tom images were captured with a Nikon Coolpix 
P6000 camera. For SEM observations, aliquots of 
the diatom sample were dried on a coverslip at-

tached to stubs with carbon tape and coated with a 
thin gold-palladium layer (approximately 20 nm) 
for 120 seconds with a sputtering current of 20 to 
25 mA using a Polaron SC7640 Sputter (Quorum 
Technologies, Ashford, UK). Scanning electron mi-
croscopy was performed at 5 kV and a 5 mm work-
ing distance using a Zeiss Gemini Ultra Plus FEM 
(Cambridge Instruments Ltd, Cambridge, UK). 
 

RESULTS 
 

Four Mayamaea species are presented in this 
study. Two species are already known from a few 
localities in Europe, but are rarely illustrated using 
LM and SEM, while two species exhibit character-
istics that differ from other known species and are 
described here as new species. 

 
Mayamaea edaphica C.E. Wetzel nom. prov. 

(Plate 1: Figs 1–54, Plate 2: Figs 1–6) 
 

Morphology LM: Valves small, strictly el-
liptical with rounded apices. Valve length 8.0–11.5 
µm, valve width 4.0–5.0 µm (n = 54). Axial area 
very narrow, linear. Central area broad unilateral 
fascia widening towards valve mantle. Raphe fili-
form with indistinct proximal raphe ends. Striae 
fine, radiate throughout, 30–35 in 10 µm. Central 
striae coarser and irregularly shortened. 

SEM: Externally, valve face flat, transition 
to valve mantle gradual. Central area broad unilat-
eral fascia. Raphe linear with tear-drop-shaped and 
slightly unilaterally deflected proximal raphe ends. 
Distal raphe ends simple and slightly expanded, 
located on the valve face. Striae uniseriate, com-
posed of round areolae occluded with hymens. 
Areolae on valve mantle elongated. Striae border-
ing central area, irregularly shortened. Internally, 
central area slightly inwardly elevated, axial area 
slightly thickened sternum. Proximal raphe ends 
simple, distally raphe terminates in small helicto-
glossae. Areolae on valve face with round to elon-
gated openings with visible external occlusions, 
especially towards valve mantle. 

Remarks: This species was recently de-
scribed by Wetzel (pers. comm.) from soils in 
Luxembourg. A previous record of this species is 
provided by Reichardt [28] under Mayamaea spec. 
The type population consists of elliptic-lanceolate 
to linear-elliptic and slightly narrower valves (3.0–
4.0 µm) with densely spaced striae (40–45 in 10 
µm). Such a stria density leads to an almost hya-
line appearance of the valve. SEM observations 
reveal a large central area with a unilateral fascia, 
which is a unique feature of this species. The sig-
nificance of the differences in valve shape, width, 
and stria density between the type population and 
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the population from Mountain Osogovo remains 
uncertain, as only two populations of this species 
are known and illustrated to date. Further studies 
and records of M. edaphica from different locali-
ties will help elucidate the broader morphological 
variability and stability of particular features. 

 
Mayamaea excelsa (Krasske) Lange-Bertalot 

(Plate 3, Figs 1–22) 
 

Morphology LM: Valves strictly elliptical 
with rounded ends. Valve length 14.0–17.5 µm, 
valve width 5.5–6.5 µm (n = 30). Axial area rela-
tively narrow, linear. Central area almost absent, 
not separated from axial area. Central striae more 
distantly spaced. Raphe filiform with slightly ex-
panded proximal and distal raphe ends. Striae fine, 
strongly radiate throughout, 15–21 in 10 µm. Indi-
vidual areolae not recognizable with LM. 

SEM: Externally, valve face flat, transition 
to valve mantle gradual. Axial area broad, lanceo-
late, weakly expanding towards mid-valve. Central 
area absent and not differentiated from axial area. 
Raphe linear with tear-drop-shaped proximal raphe 
ends. Distal raphe ends very short and weakly 
curved, located on the valve face. Striae uniseriate, 
composed of round areolae occluded with hymens. 
Areolae on valve mantle elongated. Few striae 
bordering central area irregularly shortened. Inter-
nally, central and axial area flat. Proximal raphe 
ends simple and slightly unilaterally deflected, dis-
tally raphe terminates in small helictoglossae. Are-
olae on valve face with round to elongated open-
ings with visible occlusions. 

Remarks: The lectotype of Mayamaea ex-
celsa (= Navicula excelsa Krasske) was designated 
by Lange-Bertalot et al. [31]. According to the 
protologue [32], the valves are elliptical, 16 µm 
long and 7.0 µm wide with 12 striae in 10 µm in 
the middle. Lange-Bertalot [15] provide a slightly 
wider range of valve size: 12.0–16.0 µm long and 
5.5–7.0 µm wide with 16–18 striae in 10 µm.  
So far, only two valves of M. excelsa illustrated 
with SEM have been published. The valve depicted 
in Lange-Bertalot [15, pl. 103, figs 4, 5] is charac-
terized by a very broad central area, coarsely punc-
tate striae and long and deflected distal raphe ends 
passing on the valve mantle. LM images of M. ex-
celsa and description [15, p. 138, pl. 104, figs 35–
40] indicates that central area is almost absent in 
this species. Probably this valve does not belong to 
M. excelsa sensu stricto. The valve illustrated in 
Barragán et al. [7] is slightly narrower (4.8 µm) 
and has a distinct central area composed of irregu-
larly shortened central stria and prolonged distal 
raphe ends strongly unilaterally bent. However, the 
observed specimen from the small spring near the 

Sv. Petka fountain differs considerably from the 
aforementioned valve in the shape of the axial ar-
ea, central area, proximal and distal raphe ends, as 
well as in the stria and areola density. The con-
specificity of these two specimens remains uncer-
tain. 

Mayamaea excelsa is for the first time rec-
orded for diatom flora of N. Macedonia. According 
to Lange-Bertalot [15], this species is presumably 
cosmopolitan, but always with a small number of 
specimens.  

 
Mayamaea matevskiana sp. nov.  

(Plate 4: Figs 1–29, Plate 5: Figs 1–6) 
 

Description LM: Valves small, elliptical to 
elliptic-lanceolate with narrowly rounded ends. 
Valve length 9.0–12.0 µm, valve width 4.0–4.5 µm 
(n = 35). Axial area very narrow, linear to lanceo-
late. Central area almost absent, not separated from 
axial area. Central striae more distantly spaced. 
Raphe filiform with slightly expanded proximal 
and distal raphe ends. Striae fine, strongly radiate 
throughout, 18–22 in 10 µm. Individual areolae not 
recognizable with LM. 

SEM: Externally, valve face flat, transition 
to valve mantle gradual. Axial area moderately 
broad, linear, weakly expanding towards mid-
valve. Central area absent and not differentiated 
from axial area, bordered with more distantly 
spaced central striae. Raphe linear with tear-drop-
shaped and weakly bent proximal raphe ends. Dis-
tal raphe ends simple, located on the valve face. 
Striae uniseriate, strongly radiate. Striae absent at 
valve ends. Areolae round occluded with hymens, 
ca. 50 in 10 µm. Internally, central and axial area 
thickened and slightly inwardly elevated. Proximal 
raphe ends simple and slightly unilaterally deflect-
ed, distally raphe ends slightly unilaterally deflect-
ed and terminates in small helictoglossae. Areolae 
on valve face with round to elongated openings 
with visible occlusions. 

Type: Slide Acc. No. 013814A, small spring 
near Sv. Petka fountain, near village Pantelej, 
Mountain Osogovo, N. Macedonia, 41.969376 N, 
22.310405 E. 805 m a.s.l. sediment, Coll. date: 
07.01.2021, Leg. D. Zaova.  

Isotype: BM 92456 
Etymology: The species is named in honor 

of Prof. Dr. Vlado Matevski, a prominent botanist 
and member of the Macedonian Academy of Sci-
ences and Arts for his 70th birthday.  

Ecology and distribution: The species was 
observed in sediment from a small spring. The 
highest abundance was recorded during the winter 
months, indicating a preference for cold, oligo-
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trophic waters. So far, this species is known only 
from the type locality. 

Comparison with similar taxa: The most 
similar species to M. matevskiana is M. excelsa in 
terms of the valve outline and morphology of the 
axial and central areas. With LM, differences can 
be observed in the valve size (length 12.5–16.5 
µm, width 5.5–8.5 µm in M. excelsa vs. length 
9.0–12.0 µm, width 4.0–4.5 µm in M. matev-
skiana). With SEM, the main differences can be 
noticed in the morphology of the raphe (the distal 
raphe ends in M. excelsa are short and bent, 
whereas the raphe ends in M. matevskiana are sim-
ple) and in the areola size (smaller in M. excelsa) 
and density of the areolae (approximately 60 areo-
lae in 10 µm in M. excelsa). A comparable valve 
size is present in M. atomus (Kützing) Lange-
Bertalot (length 8.5–13.0 µm, width 4.0–5.5 µm), 
but differences are noticeable in the shape of the 
central area (elliptical, bordered by irregularly 
shortened striae in M. atomus) and the distal raphe 
ends (long, strongly deflected and extending onto 
the valve mantle in M. atomus). Mayamaea alci-
monica (E. Reichardt) C.E. Wetzel, Barragán & 
Ector has a well-defined central area, with unilat-
erally deflected proximal raphe ends and long, 
strongly deflected distal raphe ends that extend 
onto the valve mantle [33]. Mayamaea permitis 
(Hustedt) K. Bruder & Medlin has smaller valves 
(length 6.0–9.0 µm, width 3.0–4.0 µm) with a 
higher stria density (30–36 in 10 µm). Compared 
to other known Mayamaea species [15], M. matev-
skiana can be differentiated by the shape of the 
central area (which is well defined and elliptical to 
irregularly shaped in many Mayamaea species), 
the orientation of the striae (many species have 
parallel or slightly radiate striae), and the stria den-
sity (which is higher in many other Mayamaea 
species). 

Diatom composition is typical for subaerial 
habitats and dominated by Adlafia minuscula 
(Grunow) Lange-Bertalot, Hantzschia abundans 
Lange-Bertalot, H. amphioxys (Ehrenberg) Grunow, 
several Luticola species such as Luticola nivalis 
(Ehrenberg) D. G. Mann, Luticola pseudonivalis 
(Bock) Levkov, Metzeltin & A. Pavlov, L. levkovii 
E. Reichardt, Nitzschia aff. aurariae Cholnoky, 
Surirella angusta Kützing and several unknown 
Mayamaea species.  
 

Mayamaea stafilovii Levkov & Zaova sp. nov. 
(Plate 6: Figs 1–46, Plate 7: Figs 1–6) 

 
Description LM: Valves small, elliptic-

lanceolate, lanceolate to linear-lanceolate with nar-
rowly rounded ends. Valve length 8.0–11.5 µm, 
valve width 3.0–4.0 µm (n = 51). Axial area very 

narrow, linear. Central area small, but distinct, ir-
regularly shaped bordered 5–6 irregularly short-
ened central striae. In some specimens central stri-
ae more distantly spaced. Raphe filiform with 
slightly expanded proximal and distal raphe ends. 
Striae fine, strongly radiate throughout, 26–30 in 
10 µm. Individual areolae not recognizable with 
LM. 

SEM: Externally, valve face flat, transition 
to valve mantle gradual. Axial area narrow, linear, 
weakly expanding towards central area. Central 
area small, round bordered with irregularly short-
ened central striae. Raphe linear with tear-drop-
shaped and weakly bent proximal raphe ends. Dis-
tal raphe ends long, unilaterally deflected simple, 
located on the valve face. Striae uniseriate, strong-
ly radiate. Areolae round occluded with hymens, 
ca. 40–50 in 10 µm. Internally, central and axial 
area slightly thickened and inwardly elevated. 
Proximal raphe ends simple and slightly unilateral-
ly deflected, distally raphe terminates in small 
helictoglossae. Areolae on valve face with large 
round to elongated openings with visible occlu-
sions. 

Type: Slide Acc. No. 013814B, small spring 
near Sv. Petka fountain, near village Pantelej, 
Mountain Osogovo, N. Macedonia, 41.969376 N, 
22.310405 E. 805 m a.s.l. sediment, Coll. date: 
07.01.2021, Leg. D. Zaova.  

Isotype: BM 92456 
Etymology: The species is named in honor 

of Prof. Dr. Trajce Stafilov, Faculty of Natural 
Sciences, Ss. Cyril and Methodius University for 
his significant contribution in freshwater ecology.  

Ecology and distribution: Similar to the 
previous species, M. stafilovii was observed during 
the winter months, indicating a preference for cold, 
oligotrophic waters with low flow. It was found on 
sediment near the spring. So far, it is known only 
from the type locality. 

Comparison with similar taxa: Mayamaea 
stafilovii is morphologically similar with M. ato-
mus. Differences between these two species can be 
noticed in the valve shape (elliptical in M. atomus), 
valve width (4.0–5.5 µm in M. atomus), stria den-
sity (19–22 in 10 µm in M. atomus) and shape of 
the central area (indistinct and slightly separated 
from the axial area in M. atomus). Mayamaea staff-
ilovii was observed in the same sample as M. mat-
evskiana, but these two species can be easily dif-
ferentiated by the valve shape (elliptic in M. mat-
evskiana vs. elliptic-lanceolate, lanceolate to line-
ar-lanceolate in M. stafilovii), valve size (4.0–5.5 
µm in M. matevskiana vs. 3.0–4.0 µm in M. stafi-
lovii), stria density (18–22 in 10 µm vs. 26–30 in 
10 μm in M. stafilovii). Mayamaea alcimonica has 
more elliptical valves with coarser stria (24–26 in 
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10 µm) and internally the raphe sternum is strongly 
thickened and inwardly elevated [33]. Comparable 
valve size has M. permitis, but the latter species 
can be easily differentiated by the valve shape and 
stria density (30–36 in 10 µm) giving more hyaline 
appearance of the valve [15, 34].  
 

DISCUSSION 
 

The genus Mayamaea is considered as rela-
tively small genus with about 30 species [7]. It 
comprises small-celled taxa with elliptical to lan-
ceolate outlines and usually with fine striae. There 
are few morphological characters visible with LM 
that might be used for differentiation of species, 
such as valve shape, size, central area and stria ori-
entation and density. In combination with the 
valves' small size, identification and differentiating 
species becomes challenging. In such cases, some 
species may be overlooked and/or misidentified. 
Hustedt [35] illustrated many small-celled species 
that were recently transferred to Mayamaea. Some 
of them were later considered as conspecific, by 
several authors. For instance, Navicula peratomus 
Hustedt [36] was considered as a later synonym of 
Navicula permitis Hustedt [10] by Krammer & 
Lange-Bertalot [37]. The latter species was de-
scribed from Plitvice Lakes, Croatia, and repre-
sents typical aerophytic species inhabiting wet 
mosses [35]. However, by many authors is consid-
ered as one of the most tolerant species to pollution 
[15]. On the other side, N. peratomus was de-
scribed from Weser, Germany, and considered a 
pollution-tolerant species [35]. Similarly, M. ato-
mus was considered tolerant to high levels of sap-
robity [16]. The latter species is most likely also an 
aerophytic species, and many of the records could 
actually refer to other species. Similarly, Lange-
Bertalot et al. [38] expressed concerns about the 
identity of some taxa recorded under the name Ma-
yamaea spirans (Hustedt) Lange-Bertalot. Molecu-
lar analyses could provide support for species dif-
ferentiation [8], but there are two major challenges: 
the limited number of species for which sequences 
have been published, and the small genetic differ-
ences between these sequences [9]. 

In more recent studies, the genus Mayamaea 
is considered predominantly aerophytic [7, 39]. 
Wet habitats (such as soils, rocks, mosses, and 
temporary springs) are not included in monitoring 
schemes and are rarely studied. These habitats of-
ten host a relatively small number of species, but in 
many cases, they also contain unknown and proba-
bly new species [40]. Most of the studies have 

been conducted in the (sub)Antarctic region [e.g., 
11, 14], while studies in Europe are relatively rare 
[e.g., 41, 42]. More recently, unusual habitats for 
diatoms, such as lampenflora, have been studied, 
including wet walls in caves, dams, and metro sta-
tions [43–45]. Observations in these habitats have 
led to the description of several new species [46, 
47]. Detailed studies of such habitats reveal the 
existence of many interesting, rare, and likely 
many unknown species (Levkov, unpub. data). 

Wet habitats may be considered highly en-
dangered due to climate change and human impact. 
An increase in temperature and a decrease in pre-
cipitation [48, 49] will reduce humidity and water 
flow, directly affecting the vegetation period. 
Higher temperatures will influence snowmelt pat-
terns, leading to a reduction in spring flow during 
the summer. Additionally, higher temperatures will 
increase evaporation rates, which will further re-
duce available water and extend dry periods. The 
effects of climate change on small springs are 
complex and interlinked, resulting in reduced wa-
ter availability and quality, altered ecosystems, and 
posing major challenges to diatom communities. 
Furthermore, many small springs have been com-
pletely or partially captured and/or modified as 
fountains, which has led to the destruction of natu-
ral habitats for diatoms. These human activities 
will contribute to a significant decline in the distri-
bution of subaerial species and, ultimately, a loss 
of biodiversity. Further studies on small springs are 
needed to understand their responses to climate 
change, particularly the responses of diatoms. 
Long-term studies on species composition, shifts in 
communities, changes in biodiversity, and altera-
tions in habitat structure are essential to under-
standing the importance and vulnerability of these 
habitats. Future research will provide valuable in-
sights for protecting small springs as biological 
hotspots. 

The sample used as type material for the de-
scription of the new species in this study was col-
lected during the winter months (January). Sam-
ples from the same site were also collected in late 
spring, but the abundance of Mayamaea species 
was significantly lower. This suggests that the spe-
cies observed in this study prefer cold, oligo-
trophic, and wet habitats. Such preferences imply 
that these species may be highly sensitive to cli-
mate change and could be considered endangered. 
However, their distribution is not yet well under-
stood, and further studies in similar habitats are 
needed to more precisely define their biogeogra-
phy, ecology, and sensitivity. 
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PLATE 1: Figs 1–54. LM micrographs of Mayamae edaphica from the spring near fountain Sv. Petka, Mountain Osogovo. 
Scale bar = 10 µm. 
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PLATE 2: Figs 1–6. SEM micrographs of Mayamaea edaphica. Figs 1, 2. External view of the whole valve showing the raphe and 
stria morphology. Fig. 3. Detailed external view of the mid-valve showing the unilateral central area, proximal raphe ends and striae 
composed of round and occluded areolae. Figs 4–6. Internal view of the whole valve showing the raphe with simple proximal raphe 

ends and distal ends terminating in small helictoglossae. Scale bar = 2 µm (Figs 1, 2, 4–6); 1 µm (Fig. 3). 
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PLATE 3: Figs 1–22. LM micrographs of Mayamaea excelsa. Figs 1–20. LM micrographs of Mayamaea excelsa from the spring 
near fountain Sv. Petka, Mountain Osogovo. Figs 21, 22. SEM micrographs. Fig. 21. External view of the whole valve showing the 
stria and raphe morphology. Fig. 22. Internal view of the whole valve. LM Scale bar = 10 µm (Figs 1–20). SEM scale bar = 2 µm 

(Figs 21, 22). 
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PLATE 4: Figs 1–29. LM and SEM micrographs of Mayamaea matevskiana, from type material (Acc. No. MKNDC 013814).  
Figs 1–26. LM micrographs of M. matevskiana showing the morphological variation. Figs 27–29. SEM micrographs. Figs 27, 28. 
External view of the whole valve. Fig. 28. Internal view of the whole valve. LM scale bar = 10 µm (Figs 1–26); SEM scale bar = 2 

µm (Figs 27–29). 
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PLATE 5: Figs 1–6. SEM micrographs of Mayamaea matevskiana, from type material (Acc. No. MKNDC 013814). Figs 1, 2.  
External view of the whole valve. Fig. 3. Detailed external view showing the proximal and distal raphe ends and areolae occluded by 
hymens. Fig. 4. Detailed external view of the mid-valve showing the proximal raphe ends. Figs 5, 6. Internal view of the whole valve 
showing the slightly deflected proximal raphe ends and distal ends terminating in small helictoglossae. Scale bar = 2 µm (Figs 1, 2, 5, 

6); 1 µm (Figs 3, 4). 
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PLATE 6: Figs 1–46. LM and SEM micrographs of Mayamaea stafilovii from type material (Acc. No. MKNDC 013814).  
Figs 1–45. LM micrographs of M. stafilovii showing the morphological variation. Fig. 46. SEM micrograph showing the external 

valve characters of M. stafiloviana. LM scale bar = 10 µm (Figs 1–45); SEM scale bar = 2 µm (Fig. 46). 
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PLATE 7: Figs 1–7. SEM micrographs of Mayamaea stafilovii, from type material (Acc. No. MKNDC 013814). Figs 1–4. External 
view of the whole valve showing the axial and central area, as well morphology of the raphe.  Fig. 5. Internal view of the whole valve 
showing the slightly deflected proximal raphe ends and distal ends terminating in small helictoglossae. Fig. 6. External detailed view 

showing the proximal and distal ends, which are long and curved and run on the valve mantle. Areolae externally occluded by hy-
mens. Scale bar = 2 µm (Figs 1–5), 1 µm. (Fig. 6). 
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НОВИ И ИНТЕРЕСНИ MAYAMAEA (BACILLARIOPHYCEAE) ВИДОВИ ОД ПЛАНИНАТА ОСОГОВО 
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Анализите на примерок од мал извор од планината Осогово покажаа присуство на неколку интересни 

видови, како и видови со мали димензии. Помеѓу нив, родот Mayamaea покажа релативно висока видова 

разновидност со осум видови. Во рамките на оваа студија се презентирани четири вида, од кои два се опишани 

како нови Mayamaea matevskiana sp. nov. and Mayamaea stafilovii Levkov & Zaova sp. nov. Mayamaea matevskiana 

се карактеризира со елиптични до елиптично-ланцентни валви, релативно груби и силно радијални стрии, 

незабележителни централно поле ограничено со централни стрии кои се пораздалечени, слабо проширени 

централни краеви на рафата и едноставни дистални краеви на рафата. Mayamaea stafilovii поседува слична 

морфологија и облик на центраното поле како M. matevskiana, но може да се забележи разлика во големината на 

валвата (значително помали дименизии во однос на M. matevskiana) и обликот на надворешните дистални 

краеви на рафата (долги, слабо закривени и преминуваат на страничниот дел на валвата). Новите видови се 

опишани врз основа на детални анализи на светлосен и електронски микроскоп. 
 

Клучни зборови: дијатомеи; разновидност; морфологија; извори; таксономија 

 


