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Abstract

The paper describes the taxonomic diversity of the Ericaria—Gongolaria phytocenosis
(Ericaria crinita + Gongolaria barbata — Cladostephus spongiosus — Ellisolandia elongata),
which is the key part of the coastal ecosystems of specially protected natural areas of
Sevastopol. The material was collected according to a standard procedure in the waters
of six protected sites at depths of 1-5 m in summers from 2016 to 2021 during the peak
of the macrophyte growing season. When analyzing the samples, we considered the species
composition of the phytocenosis, the duration of life cycle of macroalgae, and their distri-
bution by tiers and depths. The phytocenosis structure was found to be characterized by
a high phytodiversity. Totally, 34 species of macroalgae were recorded. Two of them were
found in the first tier, seven species were included in the second tier, and 25 taxa were repre-
sented in the third tier. The greatest diversity was found in red (Rhodophyta) algae: their share
accounted for 52% of the total number of species. The contribution of brown (Ochrophyta)
and green (Chlorophyta) macroalgae was 2.2 times less (24% each). In terms of life cycle,
perennial and annual algae predominated: their share was 44 and 38%, respectively. The larg-
est contribution of perennial species (70%) was registered near Cape Aya and Cape Sarych.
In general, Ericaria—Gongolaria phytocenosis of different specially protected natural areas
was characterized by low floral similarity: the values of the Jacquard coefficient (Kj)
ranged from 7.1 to 66.7% and the average value was 21%. The taxonomic diversity, full tier
structure and the predominance of perennial species indicate the stability of the key phytoce-
nosis in specially protected natural areas of Sevastopol and effectiveness of their environmen-
tal regime.
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AHHOTANHSA

Jlana XxapakTepuCTHKa TAaKCOHOMHYECKOTO pPa3HOOOpasusi 3pUKApHEBO-TOHTOISPHEBOTO
¢duronenosa (Ericaria crinita + Gongolaria barbata — Cladostephus spongiosus — Elliso-
landia elongata), kiaroueBoro B cocraBe MakpopuTOOEHTOCA 0COO0 OXPaHIEMBIX MPHUPOJI-
HBIX TeppuTopuii r. CeBacromnoins. Martepuan oTOMpany Mo CTaHIApTHOW METOJMKE B aKBa-
TOPHSX IIECTH 3alOBEJHBIX 00BEKTOB Ha TiIyOumHax oT 1 10 5 M BueTHuii ce3oH ¢ 2016
mo 2021 r. B MUK BereTalMOHHOTO Tmeproaa Makpoduros. Ilpu aHamm3e mpod yIUTHIBAIH
BUJIOBOI1 cocTaB (PUTOIIEHO3a, IPOAOIDKUTEIBHOCTD JKU3HEHHOTO IMKJIA MAKPOBOIOPOCIIEH,
UX paclpezieliecHHe Mo sipycaM U TIyOHMHaM. YCTaHOBICHO, YTO SIpyCHast CTPYKTypa (HTO-
[IEHO3a XapaKTepu3yeTcss BBICOKUM Pa3HOOOpa3neM TaKCOHOB BHAOBOTO panra. M3 34 Bel-
SBJICHHBIX BHJIOB MaKpOBOJOPOCJIEH B MEpPBOM fpyce BCTPEUAIHCh JBa, BO BTOPOM —
ceMb U B TpeTheM — 25 BuoB. Hanbosbimum pasHooOpa3ueM XapakTepH30BaIUCh Kpac-
Hele (Rhodophyta) Bojopocii, Ha 00 KOTOPBIX MPUXOAUIOCE 52 % 00miero Kojuye-
CTBa TAaKCOHOB, BKyaa Oypbix (Ochrophyta) u 3enensix (Chlorophyta) Obl1 MEHBIIIE TTOYTH
B 2.2 paza (mo 24 %). I1o npogoDKUTEIBHOCTH KH3HEHHOTO IMKJIA TIPEOOIIaIald MHOTO-
JIETHUE W OJHOJIETHHUE BOJOPOCIH, JOJIs1 KOTOPhIX cocTaBisiia 44 u 38 % COOTBETCTBEHHO,
MaKCHUMAaJIbHBIN BKJIa] MHOTOJIETHUX BUIOB (70 %) 3apeructpupoBan y M. Aiis u M. Capbru.
ITokaszaHo, 4TO Ha Pa3HBIX ydacTKax 0co0O0 OXpaHSIEMBIX MPUPOJIHBIX TEPPUTOPHHA dpHKa-
PHEBO-TOHTOJIIPUEBBIN (DUTOIIEHO3 XapaKTepH30BalCsl HU3KMM (DIOPUCTHYECKHUM CXO[-
CTBOM, 3HaueHHs1 ko3 dunuenra XKakkapa (Kj) BappupoBaiu ot 7.1 mxo 66.7 % npu cpex-
HeM 3HaueHnH 21 %. TakcoHoMHueckoe pasHOOOpa3ue, MOJTHOWIEHHAsS IPyCHas CTPYKTypa
U npeoOiialaHie MHOTOJISTHUX BHIOB OTPaKal0T YCTOMYMBOCTBH KIIFOUEBOTO (DPUTOIIEHO3
¥ MOTYT CBHJCTEJILCTBOBATh 00 3((EKTUBHOCTH IEHCTBYIOIIETO MPHUPOIOOXPAHHOTO pe-
JKMMa Ha 0000 OXpaHsIeMbIX NPUPOIHBIX TEPPUTOPHsX T. CeBacTONoIs.

KmoueBnle ciioBa: makpodurobentoc, Ericaria crinita, Gongolaria barbata, ¢uromnenos,
BEepTUKaIbHAs CTPYKTypa (DPUTOIEHO3a, BHIOBOM COCTaB, OXpaHsAeMBbIe akBaTopuu, FOro-
3amaxssrii Kpeiv, Uepaoe mope

BaarogapHocTu: paboTa BBIONHEHA B paMKax rocynapcrBeHHoro 3aaanust ®UL MabIOM
no teme «bnopazHooOpasue Kak OCHOBa yCTOWYMBOTO (DYHKIMOHUPOBAHUS MOPCKHX
9KOCHCTEM, KPUTEPHUH U HAay4HBIE NPUHIUIBI €T0 coXpaHeHus» (Ne roc. perucrpaiuu
124022400148-4). ABTOpBHI NPHHOCST UCKPEHHIOK OJIArOAapHOCTH KOJUIEKTHBY J1a00paTo-
pun ¢puropecypcoB oraena 6uorexnonoruit u puropecypcos ®UL[ MubIOM 3a momomnis
B TIPOBE/ICHUH SKCIEIUIIMOHHBIX HCCIIE0BaHUI 1 00paboTKe Mpob MakpoduToOeHTOCA.
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Introduction

The nature conservation network of Specially Protected Natural Areas
(SPNAS) in the city of Sevastopol comprises 19 sites, covering a total area of
23,768 km? (30% of the city’s territory). This represents one of the highest figures
among the subjects of the Russian Federation . Although Marine Protected Areas
(MPAs) account for only 3% of the total area of these protected sites, they play
a significant role in conserving the biodiversity of coastal ecosystems. According
to various estimates 2, the proportion of protected macrophyte species within
the waters of SPNAs ranges from 18.2 to 45.5% of the species listed in the Red
Book of Sevastopol ?.

The benthic vegetation of the MPA is dominated by the Ericaria—Gongolaria
phytocenosis, comprising Ericaria crinita + Gongolaria barbata — Cladostephus
spongiosus — Ellisolandia elongata, which is one of the key ecosystems for the Black
Sea coastal ecosystems and is protected at the international level %, The coenosis-
forming species, Ericaria crinita (Duby) Molinari & Guiry and Gongolaria bar-
bata (Stackhouse) Kuntze, also hold protected status ® ”. Along the open shores of
southwestern Crimea, the Ericaria—Gongolaria phytocenosis forms a belt type ®
vegetation structure [1], with maximum productivity and the ecological-phytocenotic
optimum of E. crinita and G. barbata recorded at depths from 1 to 5 m®, where
the influence of factors driving the transformation of benthic communities is most
pronounced. The primary factor is anthropogenic impact, which leads to biotope
degradation, pollution from inadequately treated or untreated domestic wastewater,
etc. [2, 3].

1) Sevastopol City Administration, 2023. [Annual Report on State and Protection of Environment
of the City of Sevastopol in 2023]. Sevastopol: Main Department of Natural Resources and Ecology
of the City of Sevastopol. Part 1, 194 p. (in Russian).

2) Milchakova, N.A., ed., 2015. [Marine Protected Areas of Crimea. Scientific Reference Book].
Sevastopol, Simferopol: N. Orianda, 300 p. (in Russian).

3 Dovgal, 1.V. and Korzhenevskiy, V.V., eds., 2018. The Red Data Book of Sevastopol. Sevastopol:
ROST-DOAFK, 432 p. (in Russian).

4 EEC Council, 1992. Habitats Directive 92/43/EEC. Available at: https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri= CELEX:31992L.0043 [Accessed: 22 August 2025].

5) Gubbay, S., Rodwell, J.R., Garcia Criado, M., Borg. J., Otero, M., Janssen, J.A.M., Haynes, T.,
Beal, S., Nieto, A. [et al.], 2016. European Red List of Habitats. Part 1. Marine habitats.
Luxembourg: Publications Office of the European Union, 2016. 52 p. https://doi.org/10.2779/032638

6) Ena, A.V. and Fateryga, A.V., eds., 2015. Red Book of the Republic of Crimea. Plants, algae and
fungi. Simferopol: ARIAL, 480 p. (in Russian).

7y Dumont, H.J., ed., 1999. Black Sea Red Data Book. New York: United Nations Office for Project
Services, 413 p.

8) Kalugina-Gutnik, A.A., 1975. [Phytobenthos of the Black Sea]. Kiev: Naukova Dumka, 246 p.
(in Russian).
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Over the past two decades, negative anthropogenic factors have impacted
the coastal waters of Crimea and Black Sea regions, including protected areas,
leading to a decline in macrophyte diversity, a shift in their lower growth boundary
toward the shore, reduced productivity of macrophytobenthos, and alterations
in the spatial distribution and vertical structure of phytocenoses [2, 4-6]. Under
conditions of high anthropogenic pressure and coastal water pollution, macrophy-
tobenthos transformation has been marked by outbreaks of short-cycle and epiphyt-
ic algae, changes in the tiered structure of benthic phytocenoses, reduced ecosys-
tem stability, and a consequent decline in the self-purification capacity of coastal
ecosystems [4, 5, 7-12]. As a result of anthropogenic succession, E. crinita and
G. barbata have lost their dominant positions in many areas of the coastal zone
along the Caucasian shelf, as well as off the coasts of Romania, Bulgaria and Tur-
key, including MPAs [11, 13, 14]. Similarly, in the Mediterranean Sea, their phyto-
cenoses, particularly in the lower tiers, have experienced a replacement of perenni-
al species with short-cycle or ephemeral species, predominantly green and calci-
philic red algae [6, 15-20]. Concurrently, in many Mediterranean MPAs, the area
occupied by phytocenoses of perennial brown algae, including species of the genera
Ericaria and Gongolaria, has significantly decreased, largely due to biotope degra-
dation resulting from inadequate regulation of fishing in protected areas [19-22].

Considering the role of key brown algae phytocenoses — the primary producers
in the coastal ecosystems of southwestern Crimea — and the limited research
on their structure, the objective of this study was to characterize the species com-
position and tiered structure of the Ericaria—Gongolaria phytocenosis and to eval-
uate its stability in the waters of SPNAs of Sevastopol.

Materials and methods of research

The vertical tiered structure of the Ericaria—Gongolaria phytocenosis was
investigated in six SPNAs in Sevastopol, including two State Natural Preserves
(SNPs) — Cape Aya and Karansky — and four Natural Monuments (NMs):
the Coastal Aquatic Complex (CAC) at Cape Sarych, CAC at Cape Fiolent, CAC
at Tauric Chersonese, and CAC at Cape Lukull (Fig. 1). In the coastal zones of
these protected areas, this phytocenosis occurs on rocky-block substrates at depths
ranging from 0.5 to 10 m.

The study focuses on lithophytic macroalgae of the Ericaria—Gongolaria phy-
tocenosis, a key component of the Black Sea macrophytobenthos ©.

Material was collected at depths of 1, 3 and 5 m, corresponding to the eco-
logical-phytocenotic optimum for E. crinita and G. barbata, during the summer
periods of 2016-2021. Quantitative samples of macrophytes were collected using
a standard method ®, employing a 25 x 25 cm sampling frame at each depth hori-
zon in four replicates. To assess the species diversity across tiers, qualitative sam-
ples were gathered at various horizons within the phytocenosis distribution zone.

When processing the samples, the species composition, biomass of macro-
phytes by vertical tiers, the number of cenosis-forming lithophytic macroalgae, and
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Fig. 1. The map of specially protected
natural areas of Sevastopol: 1 — Natural
Monument at Cape Lukull, 2 — Natural
Monument at Tauric Chersonese, 3 — Nat-
ural Monument at Cape Fiolent, 4 — State
Nature Preserve Karansky, 5 — State Na-
ture Preserve Cape Aya, 6 — Natural Mon-
ument at Cape Sarych (the borders of ob-
jects are highlighted in red colour)

44.6°4 T £

44.5

44.4°

T
33.4° 33:5° 33.6° 33.7°E

total projective cover of the phytocenosis were evaluated. A total of 93 quantitative
and 20 qualitative samples of macrophytobenthos were collected and analyzed
along six vertical transects located in the central part of SPNAs.

To characterize the vertical tiered structure of the Ericaria—Gongolaria phyto-
cenosis, we analyzed the species composition of lithophytes in the 153" tiers.
For the 4™ tier, comprising crustose lithophytes, only the presence or absence of
species was recorded using the underwater photofixation method [6].

A comparative analysis of the diversity of lithophytic synusiae was conducted
across three vertical tiers, evaluating the proportion of species by division (Chloro-
phyta, Ochrophyta, Rhodophyta) and life cycle duration. For each species, the co-
efficient of occurrence Po (%) was calculated using the formula:

a
P, =P —100,
n

where a represents the number of sites where the species was recorded; and n is
the total number of surveyed sites .
The similarity of the species composition of the phytocenosis across the water
areas of the SPNAs was assessed using the Jaccard coefficient Kj (%)
C

a+b-c’
where a is the number of species in one site; b is the number of species in another
site; and c is the number of species common to both sites.

Kj = 100

9 Pesenko, Yu.A., 1982. [Principles and Methods of Quantitative Analysis in Fauna Studies]. Mos-
cow: Nauka, 287 p. (in Russian).
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To evaluate the similarity of the vertical tier structure of the Ericaria—
Gongolaria phytocenosis in SPNAs, a cluster analysis was performed using data
on species occurrence and presence or absence '%. Macroalgal names were updated
to reflect recent taxonomic revisions and nomenclature changes *V.

Results and discussion

The phytodiversity of the tiered structure of the Ericaria—Gongolaria phyto-
cenosis in the coastal zone of Sevastopol’s SPNAs exhibited high species richness,
comprising 34 species. These were distributed as follows: 2 species in the 1% tier,
7 in the 2™ tier, and 25 in the 3" tier. The 1% tier was dominated by the coenosis-
forming species Ericaria crinita and Gongolaria barbata, the second was dominat-
ed by Phyllophora crispa (Hudson) P. S. Dixon, Cladostephus spongiosus (Hud-
son) C. Agardh and Ulva rigida C. Agardh, the third by Apoglossum ruscifolium
(Turner) J. Agardh, Chondria da-syphylla (Woodward) C. Agardh, Dictyota fasciola
(Roth) J. V. Lamouroux, Ellisolandia elongata (J. Ellis & Solander) K. R. Hind &
G. W. Saunders, Gelidium crinale (Hare ex Turner) Gaillon, G. spinosum (S. G. Gme-
lin) P. C. Silva, Jania rubens (Linnaeus) J. V. Lamouroux, J. virgata (Zanardini)
Montagne, Laurencia coronopus J. Agardh and Vertebrata subulifera (C. Agardh)
Kuntze.

Analysis of the species composition by taxonomic division revealed that red
algae (Rhodophyta) contributed the largest proportion, accounting for 52% of
the total species, while brown algae (Ochrophyta) and green algae (Chlorophyta)
each represented 24%. Notably, species proportions varied significantly across ver-
tical tiers. In the 2" tier, brown algae comprised 57% of the species, seven times
higher than in the 3™ tier (8%). Conversely, green and red algae were 2—2.2 times
less (29% and 64%, and 14% and 28%, respectively).

The number of species in SPNAs varied significantly across vertical tiers,
ranging from one to five species in the 2" tier and from one to eight in the 3" tier.
In the 2™ tier, the highest frequency of occurrence (Po = 75-100%) was recorded
for C. spongiosus, Ph. crispa, and U. rigida. In the 3™ tier, high occurrence fre-
guencies (from 50 to 75%) were noted for A. ruscifolium, D. fasciola, E. elongata,
G. crinale, G. spinosum, J. rubens, J. virgata, C. dasyphylla, L. coronopus, and
V. subulifera.

The highest species richness of lithophytes in the 2" and 3 tiers was observed
in the waters of the NM CAC at Cape Fiolent, while the lowest was recorded
in the Karansky SNP (Fig. 2). The greatest proportion of red algae was found
in the coastal zones of the Cape Aya SNP and the NM CAC at Cape Sarych,
accounting for 67% and 80% of the total species, respectively ®. Brown algae con-
tributed 23% in the NM CAC at Cape Lukull, indicating relatively clean water con-
ditions in these areas [2]. A high proportion of green algae (38%) was recorded
in the CAC at Cape Fiolent, likely due to elevated recreational pressure in the coastal
zone during spring and summer.

10) Zaytsev, G.N., 1990. [Mathematics in Experimental Botany]. Moscow: Nauka, 296 p. (in Russian).

11) Algaebase Team. Algaebase. 2025. [online] Available at: http://www:algaebase.org [Accessed: 22
August 2025].
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Fig. 2. Ratio of green, brown and red algae of
the Ericaria—Gongolaria phytocenosis in the marine
area of specially protected natural areas of Sevastopol

Analysis of species richness across the tiers in SPNAs of Sevastopol revealed
slight variations with depth. The 1* tier, dominated by E. crinita and G. barbata,
occurs at depths of 1 to 5 m and 3 to 5 m, respectively. In the 2" and 3™ tiers,
the highest number of species was recorded at depths of 1 and 5 m (22 species
each), while diversity was lower at 3 m (15 species). The proportion of species by
taxonomic division also varied slightly with depth; across all sites, red algae con-
tributed twice as much to species richness as green and brown algae. In the 3™ tier,
the proportion of Rhodophyta was three times higher than that of Ochrophyta and
Chlorophyta, whereas no such pattern was observed in the 2™ tier.

Across SPNAs, the number of macroalgal species in the tiers also varied
slightly with depth (Fig. 3). The highest phytodiversity was observed in the NM
CAC at Cape Fiolent at a depth of 1 m. In the 2™ tier, the greatest species richness
(five species) was recorded in the phytocenosis of the NM CAC at Cape Fiolent at 1 m,
while the lowest (one species) was recorded in the Karansky SNP and the NM CAC
at Cape Sarych at 3 m. Near Cape Lukull, species richness in the 2" tier increased
slightly with depth, reaching a maximum at 5 m.

In the 3" tier, the highest species richness was observed in the waters of
the NM CAC at Tauric Chersonese and the NM CAC at Cape Sarych at a depth of
5m (7 and 8 species, respectively). The lowest species richness was recorded
at depths of 3 and 5 m in the Karansky SNP and at 1 m in the NM CAC at Tauric
Chersonese (one species each). Notably, in certain areas of the Cape Aya and Ka-
ransky SNPs, as well as the NM CAC at Cape Fiolent, at depths from 3 to 5 m
within the ecological-phytocenotic optimum of the phytocenosis®, no algae were
found in the 2" and 3" tiers, which is probably due to the high density of coenosis-
forming species in the 1% tier [1].

Comparative analysis of the phytodiversity across the three tiers of the Eri-
caria — Gongolaria phytocenosis revealed that the total species richness in SPNAs
of Sevastopol was 1.3 times higher (34 species) than in other areas of the Crime-
an and Caucasian coasts (27 species) [1, 2, 5, 8, 10, 11, 13, 14, 23]. However,
within protected waters, the number of taxa in the tiers ranged from 8 to 17 spe-
cies, compared to 6 to 27 species in other areas of the Russian Black Sea shelf.
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Fig. 3. The change in the number of species in the 2™ and
3 tiers of the Ericaria—Gongolaria phytocenosis at depths of
1, 3 and 5 m in the marine area of specially protected natural
areas of Sevastopol (see Fig. 1)

In the phytocenoses of protected areas, the 2™ tier contained 7 species, 1.6 times
fewer than the 11 species reported elsewhere, while the 3" tier exhibited 1.5 times
greater species richness (21 species) compared to other studies (14 species).
The increased diversity in the 3™ tier may be attributed to the presence of certain
macroalgae, specifically A. ruscifolium, C. dasyphylla, L. coronopus, L. obtusa and
V. subulifera, which were identified as lithophytic in this study but are typically
epiphytic in other regions [8].

Analysis of the proportion of macroalgal species with varying life cycle dura-
tions in the tiers of the Ericaria—Gongolaria phytocenosis in SPNTs of Sevastopol
revealed that perennial algae accounted for 44%, annual algae for 38%, and
ephemeroids for 18% of the total species identified. Among brown algae, perennial
and short-cycle species predominated; among red algae, perennial and annual spe-
cies were prevalent; and among green algae, annual species dominated. The 1% tier
consisted exclusively of perennial species, while in the 2" and 3™ tiers, perennial
species contributed 43% and 40%, respectively, and short-cycle species accounted
for 57% and 52%, respectively. The highest proportion of perennial species (78%)
was recorded in the waters of the NM CAC at Cape Sarych (Fig. 4), while the low-
est (18%) was found in the Karansky SNP. The predominance of annual species
(67%) in the Karansky SNP is likely associated with the influx of domestic and
industrial wastewater from the Balaklava collector under specific synoptic condi-
tions [24, 25].

The greatest proportion of perennial algae, ranging from 50 to 70%, was ob-
served in the waters of the NM CAC at Tauric Chersonese (depth 1 m), the NM
CAC at Cape Sarych and the Cape Aya SNP (depth 3 and 5 m). No seasonal or
ephemeral species were recorded in the phytocenosis of the latter two sites.
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Fig. 4. The ratio of Ericaria-Gongolaria phytoceno-
sis species by their life history in the marine area of spe-
cially protected natural areas of Sevastopol

The proportion of species with different vegetation periods reflects both
the condition of benthic phytocenoses and their resilience to adverse environmental
factors ® [4, 18]. The predominance of perennial species in the Ericaria-Gongo-
laria phytocenosis (Fig. 4) suggests favorable conditions for macrophytobenthos
in the coastal zone of Sevastopol’s SPNAs, which is confirmed by evidence of
improved environmental quality in these protected waters over recent decades
[12, 24-26].

Previous studies have demonstrated that increased domestic pollution and eu-
trophication result in reduced species richness in perennial brown algae phytoceno-
ses of the Black Sea, decreased biomass of coenosis-forming species in the 1% and
2" tiers, and an increase in coralline calciphilic macroalgae in the 3™ tier [1, 2, 4,
8, 11, 13, 16]. Under the influence of these adverse factors, some key phytocenoses
in the Mediterranean Sea have exhibited a replacement of perennial brown algae
inthe 1% tier with red coralline algae, such as Corallina officinalis Linnaeus,
E. elongata, J. rubens, and others. This shift has led to significant structural trans-
formation and a decline in the productivity of macrophytobenthos [17-20].

Analysis of the species diversity across the tiers of the Ericaria—Gongolaria
phytocenosis in SPNAs revealed low structural similarity. The average value of Kj
between sites did not exceed 21% (Fig. 5), compared to 56—-62% in other areas of
the coastal zone of Crimea®. The highest number of shared species was observed
between the phytocenoses of the Cape Aya SNP and the NM CAC at Cape Sarych
(Kj from 33.3 to 46.2%). In other sites, Kj values were 3-5 times lower.

Significant variation in Kj was observed across depths. The highest species
similarity was recorded in the phytocenoses near Cape Aya and Cape Fiolent
at a depth of 3 m (Kj = 66.7%), while the lowest was found near the Karansky
SNP and the NM CAC at Cape Lukull at depths of 3 and 5 m (Kj = 7.1%).
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Fig. 5. Dendrogram of similarity in species composition of Ericaria—Gongo-
laria phytocenosis in the specially protected natural areas of Sevastopol (see Fig. 1):
a—depthof Im,b-3m,c-5m

Conclusion

The Ericaria—Gongolaria phytocenosis (Ericaria crinita + Gongolaria bar-
bata — Cladostephus spongiosus — Ellisolandia elongata) is a key component of
the Black Sea macrophytobenthos, exhibiting high taxonomic diversity in the coastal
SPNAs of Sevastopol. Thirty-four macroalgal species were identified in the litho-
phytic synusiae across three tiers, of which Chlorophyta and Ochrophyta each con-
tributed 24% to the total species richness, while Rhodophyta accounted for 52%.
The 1° tier was dominated by coenosis-forming brown algae (Ochrophyta),
inthe 2" and 3" tiers, their proportions were 57% and 28%, red algae (Rhodo-
phyta) — 29% and 64%, green algae (Chlorophyta) — 14% and 8%, respectively.
The proportion of species across taxonomic divisions varied slightly across regions
and depths, with brown and red algae consistently 2—-3 times more abundant than
green algae.

Perennial species predominated in the composition of the tiered synusiae of
the phytocenosis, with their highest proportion (53-78%) recorded in the phytoce-
noses of the NM CAC at Cape Fiolent, the NM CAC at Cape Sarych, and the Cape
Aya SNP. In other protected waters of SPNAs of Sevastopol, the proportion ranged
from 17 to 46%. The floristic similarity of the species composition across the tiers
in these protected areas was low, with the highest number of shared species ob-
served among the phytocenoses of the Cape Aya SNP, the NM CAC at Cape Sar-
ych, and the NM CAC at Cape Fiolent.

Elements of restorative succession, indicative of ecological stability, were
identified in the Ericaria—Gongolaria phytocoenosis within the coastal zone of
SPNAs of Sevastopol. These include a well-developed structure, high floristic
diversity across tiers, and the predominance of perennial brown and red algae.
The ecological and phytocoenotic characteristics of this phytocoenosis suggest that
the protected waters of Sevastopol can be classified as relatively clean. However,
due to significant fuel oil inputs into the waters of the Cape Aya SNP and the NM
CAC at Cape Fiolent, regular monitoring of key benthic phytocoenoses, which are
critical for the self-purification of coastal waters, remains an essential conservation
priority.
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