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Key role of benthic diatoms in functioning of coastal ecosystems determines the r e of
studying and preserving their biodiversity. A t of the t: 1e structure of benthic
Bacillariophyta is one of the most important task for the Black Sea. The coastal area of Crimea is “
subject to increasing anthropogenic impact. High species richness and complex structure of
benthic diatom taxocenes in pristine water areas can rapidly change due to the disappearance of
sensitive species and their repl. 1t by ones which resistant to pollutants.

The work focused on assessment of the diversity and hierarchical structure of benthic diatom 4
taxocenes along the Crimean coast in areas with varying degrees of anthropogenic pressure.

In ACCESS program, the datab on benthic di of the Black Sea was created, combining
literary and own data. Updated inventory of Black Sea benthic di includes 1094 species and
IST pooled into 953 species, 149 genera, 61 families, 32 orders and 3 classes, according to 4
taxonomic system (Round et al., 1990). Material for this study was sampled along the Crimea in
1984-2016 on 16 sites at depths range up 0.5 to 50 m. 380 samples were analyzed in total.

Sampling design along the Crimean coast:

1 - near vil. Marjino; 2 — near r. Belbek; 3 — referent
site R3 near Sevastopol; 4, 5, 6 — Karantinnaya
Bay, Sevastopol Bay, Inkerman Bay; 7, 8, 9, 10, 11 —
Omega Bay, Golubaya Bay, Cape Feolent,
Balaklava Bay, referent site R6 near Balaklava;

12 - Laspi Bay; 13 — Cape Sarych; 14 — near vil.
Novyi Svet; 15 — Karadag Natural Reserve;

16 — Dvujakornaya Bay
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80 It is impossible to access the species diversity of the Black Sea diatoms based on
historical data using the traditional indices Shannon, Pielou, Margalef, etc. Taxonomic
Distinctness indices (TaxDI, A+ and A+) were used to compare the hierarchical structure
of diatom trees for studied sites [Warwick, Clarke, 1998, 2001]. This index calculate the
average degree of phylogenetic distance between species based on the hierarchical
structure of the taxocene.

Average taxonomic distinctness (A+) is the mean path length through the diatom
assemblage taxonomic tree to phylogenetic common node, connecting every pair of
species randomly selected from the list

A+ =[5 i<j wij] / [s(s—1)/2]

where wij is the taxonomic path length between species i and j ; S is the number of
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avicula, Nitzschia, Amphora, Locconeis, Liplonels, Faffacia, lastogloia at al. Thus, VarTD characterizes various representativeness of lower taxa number to higher

These genera formed the most saturated poly-species branches in hierarchical ones for each of branches composing the whole hierarchical tree

tree of benthic diatom taxocenes off the Crimean coast. :

ASSESSMENT OF TAXONOMICAL DIVERSITY OF BENTHIC DIATOMS OFF THE The highest AvTD values are revealed for diatom taxocenes from highly polluted biotopes:
CRIMEAN COAST, BASED ON AvTD (A) AND VarTD (B) [WARWICK, CLARKE, 2001] Inkerman, Balaklavskaya, Sevastopolskaya, Karantinnaya bays and Belbek, for the

250 moderately polluted area of Karadag and the conventionally clean Laspi Bay. The AvTD index

* for the above-mentioned areas on the graph is located much higher or close to the average

expected level for the entire Black Sea flora of benthic Bacillariophyta (A+ = 82.09). The
smallest values of AvTD index, located below the average expected level for the Black Sea
diatom flora, correspond to conventionally clean areas: Maryino, Novy Svet, Dvuyakornaya
and Omega bays, referent sites R3 and R3, c. Sarych, Golubaya bay and c. Fiolent.

Value of variability index VarTD for Belbek, Karantinnaya, Golubaya, Laspi bays, Novy Svet
and Karadag are near the average expected level for the Black Sea flora (A+ = 316.827). For
locations Maryino, referent sites R3 and R6, Inkerman, Balaklava bay the variability indices
are located within 95% of the probability contour. For sites c. Sarych, c. Fiolent, Omega,
Dvuyakornaya and Sevastopolskaya bays - VarTD indices are slightly outside the 95%
probability contour.
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Species number Species number distant phylogenetic relationship. In summary, when the species richness of a taxocene

1 — near vil. Marjino; 2 — near r. Belbek; 3 — referent site R3 near Sevastopol; 4, 5, 6 — Karantinnaya Bay, Pased on poly-species branches formed by phylogenetically allied species is higher, while the

Sevastopol Bay, Inkerman Bay; 7, 8, 9, 10, 11 — Omega Bay, Golubaya Bay, Cape Feolent, Balaklava Bay, average value of A+ is lower. Conversely, if the species richness of the taxocene based on
referent site R6 near Balaklava; 12 — Laspi Bay; 13 — Cape Sarych; 14 — near vil. Novyi Svet; 15 — oligo- or monospecies branches with a distant phylogenetic relationship is relatively low, the

Karadag Natural Reserve; 16 — Dvujakornaya Bay value of A+ will be higher.

EVALUATION OF TAXDI PROVIDES COMPREHENSIVE INSIGHTS INTO THE TAXONOMIC STRUCTURE. AVTD VALUES FOR DIATOM TAXOCENES FROM PRISTINE SITES WERE
LOWER, AND VARIABILITY WAS GREATER THAN THE AVERAGE EXPECTED LEVELS FOR THE BLACK SEA BACILLARIOPHYTA. TAXONOMIC TREES WERE MAINLY FORMED
BY POLY-SPECIES BRANCHES WITH A VARYING NUMBER OF SPECIES CLOSED AT GENUS LEVEL. STRUCTURE OF DIATOM TAXOCENES IN HEAVILY POLLUTED SITES
DESCRIBED BY HIGHER AVTD VALUES IN COMPARISON TO THE AVERAGE EXPECTED LEVEL. IN SUCH CASE, OLIGOSPECIES BRANCHES WERE DOMINANT ALONGSIDE
THE PRESENCE OF A LOWER NUMBER OF MONOSPECIES BRANCHES THAT CLOSED AT THE HIGHER TAXONOMICAL LEVELS OF FAMILY OR ORDER.

AVTD AND VARTD INDICES SHOULD BE RECOMMENDED AS RELIABLE QUANTITATIVE TOOLS FOR DIVERSITY ASSESSMENT UNDER THE CONDITION OF LONG-TERM
ENVIRONMENTAL DISTURBANCES TO COASTAL MARINE HABITATS. THE OBTAINED RESULTS FOR TAXONOMICAL DISTINCTNESS PROVIDE A STATISTICALLY RELIABLE
ASSESSMENT OF DIATOM TAXOCENE STRUCTURE AND COULD BE APPLIED FOR THE CONSERVATION OF MARINE FLORA DIVERSITY.
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