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B.G. ALEKSANDRQOV

Odesa Branch A.O. Kovalevsky Institute of Biology of Southern Seas, National Academy of Sciences of Ukraine
37, Pushkinskaya St., Odesa 65125

MODERN TENDENCIESOF THE BLACK SEA
BIOLOGICAL POLLUTION

The results of the analysis of the reasons for increasing cases of registration of alien organismsin the Black
Sea are given. The quantitative characteristics of them for the past 150 years have been determined. Datais
represented on the biological pollution of territorial waters of the six Black Sea countries.

Key words: biological pollution, aquatic ecosystems, invasion, Black Sea, prognosis

The motivation to write this overview was the rising scientific interest from the beginning of the new
millennium to the problem of biological pollution of aguatic ecosystems when conducting a number of
international programs under the auspices of the United Nations, European Union, Global Environmental
Fund: GloBallast, GISP, ALARM etc., the publi cation of large summaries [8, 12,14]; creation of
regional and international data bases on alien species (DAISIE, NOBANIS eic.); elaboration of an
international system of controlling the biological pollution process (MARPOL, EU Marine Strategy
Framework Directive) and consequently an increase in the number of publications on alien species of
Black Sea countries.

The Secretariat of the International Commission for Protection of the Black Sea Against Pollution
(BSC) began to complete aregister of alien species marking their first registration in national waters.

The aim of this work is to analyze the main reasons for increasing cases of registry of alien species
in the Black Sea and to assess the tendencies of this process in the near future.

Materialsand M ethods

The data for analysis of the work on Black Sea alien species was the information collated and summarized
by the author for the BSC on the basis of humerous publications and BSC data [3]. At present experts of
the Advisory Group on conservation of biological diversity of BSC are working and checking the
preliminary list of the Black Sea alien species.

Results of Studies and Discussion

The analysis of the main reasons for the high increase in cases of registration of cases of invasion of new
aguatic organisms in the Black Sea shows three factors which have been widely discussed in scientific
publications and mass media: 1) the increase in the volume of marine cargo transport, 2) the global climate
change, 3) the development of hydroecological investigations.

The increase in marine transport of cargoes. One of the main conclusions of the UNDP, GEF, IMO
GloBdllast projects was the evidence that the mai n reason which has led to arise in biological pollution
in different areas of the World Ocean was the increase in the volume of transporting cargoes by ships
carrying water ballast. Besides, the EC ALARM pro ject has shown the high risk of invasion of aien
species through transport corridors. This was the reason for the invasion recently into the Black Sea of the
large crustacean Saduria entomon [7] from the Baltic Sea. It is quite possible that in this way the Chinese
mitten crab Eriocheir sinensis appeared in the Black Sea which was first registered in the Baltic Sea in
1930s and in the Black Seain 1997 [8], and later from 1995 regularly recorded in the Hungarian part of the
Danube [11].
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The global climate change. The tendency for the increasing temperature of sea water due to the
global climatic change in the past decade is mostly linked with the increasing invasion of Mediterranean
speciesinto the Black Sea, as the jellyfish, Chrysaora hysoscella and the comb jelly, Bolinopsis vitrea [10].
The consequences of Black Sea climatic changes on marine organisms were discussed at the 38™ meeting
of the Mediterranean Science Commission CIESM (Turkey: Trabzon, 3-6 June 2009). Anaysis of the
hydrological changes has shown that due to the geographic position of the Black Sea, seasonal changesin
its temperature and salinity vary more than the inter annual from the beginning of the new millennium
changes [9] which does not allow to explain the intensification of biological pollution from that point.

The development of hydroecological investigations. The increase in cases of registration of new
Black Sea species is aso linked with the development of studies in the fields of systematic and biology of
aguatic organisms. On the one hand, this became evident after a more careful study of ordinary mass
species. In plankton, Acartia tonsa [1] was encountered resembling A. clausi, in benthos the Atlantic
Mytilus edulis and the Pacific M. trossulus mussels [18], differing from the Black Sea M. galloprovincialis
only on careful examination by specialists. The analysis of live not fixed in formaldehyde samples allowed
to study thoroughly the composition of the unarmored dinophyte algae in plankton among which 13 aliens
[17] were revealed. On the other hand, the study of a less known group of marine fungi, and minute
Harpacticoida crustaceans also led to the increase in new species encountered in the Black Sea: 13
Harpacticoida species [17] and 12 species of marine fungi [6] some of which can be attributed to
cryptogenic species.

The problem of the study of alien species is challenging for all Black Sea countries. Corresponding
overviews for analysis of biological pollution in national waters were published practically in all Black Sea
countries [2, 13, 15, 16, 17]. Specia attention was paid to the alien species after the last edition of the
Transboundary Diagnostic Analysis [3] issued by BSC. In Annex 6 of that document there is a list of 217
species with their origin, path of possible invasion, and first registration in the Black Sea. The list was
revised and supplemented by the Advisory Group on conservation of biological diversity. Also additions of
new aliens encountered till the present have been given. Information was added on cases of the first
registration of exotic speciesin the national waters of the Black Sea countries.

In contrast to the TDA-2007 among the aliens neither terrestrial mammals nor many species of
higher semi aquatic vegetation were taken into consideration. Fresh water and brackish species were
recorded only in areas of river deltas where regularly there occurred a mixing of river and sea waters.

By May 2010 the genera list of Black Sea aliens numbered 254 species. Moreover, 20,5% were
registered in the free territorial waters of Bulgaria, 6,3% Georgia, 39,0% Romania, 12,6% Russia ,
18,8% Turkey, 66,5% Ukraine which is attributed to the shelf area, length of the shore line and level of
study of the agquatic ecosystems. An average 63—7% of species diversity of aliens occurs in macrobenthos
among which crustaceans and molluscs dominate. A marked twofold increase in aliens (exceeding 20 new
species every decade) was observed after 1960 due to eutrophication and loss of stability in the Black Sea
ecosystem, and changes in species composition when transferring to a new trophic status. The following
twofold increase in the number of registered aliens (exceeding 50 every decade) was observed after 1990
(Fig. 1).
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One of the first attempts to make a wide scale prognosis of invasion of non-indigenous species was
realized for the coastal zone of North America where 298 species were registered [4]. It was thus used the
accumulative abundance of alien species for the selected time intervals. As to the territorial waters of
Romania and the Black Sea a similar approach was used, however, for a limited amount of alien species
from 50 [5] to 115 [16]. The use of this type of approximation and the data on hand allowed describing the
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existing trend in biological pollution of the Black Sea (Fig.1). This can be used for prognosis of new
invasions for future consideration of the development of marine transport and hydrobiological studies.
Taking into consideration the alien species accumulation for each of the studied decades, the prognostic
equation in Fig. 1 will be changed to y=2,775+&" %> (R?*=0,977).
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LONG-TERM CHANGES OF MACROZOOBENTHOS OF BALAKLAVA BAY

Based on benthos sampling survey, performed in 2005, the analysis of quantitative development and
structure of macrozoobenthos in Balaklava bay (Crimea) is carried out. The increase in species diversity,
biomass and abundance of macrozoobenthos were noted compared with 1992.
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THE ORIENTATION OF ADAPTIVE REORGANIZATION OF THE PROTEIN METABOLISM IN
THE TISSUES OF ANADARA INAEQUIVALVISUNDER THE CONDITIONS OF
EXPERIMENTAL ANOXIA AND STARVATIONS

It has been found that under experimental anoxia conditions the processes of protein catabolism are
intensified in gills and digestive gland of mollusk. The low molecular peptides are predominantly
hydrolyzed. The process of adaptation of anadara to starvation involves using the amino acids reserves for
protein biosynthesis. Hepatopancreas seems to be  donor of amino acid. Starvation causes in molluscs
essentially other reorganisation of a protein metabolism in tissues, than in the conditions of an experimental
anoxia.

Key words:. starvation, anoxia, mollusc
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THE MOLOCHNY ESTUARY: RETROSPECTIVE REVIEW AND PROSPECTSOF ITS
ECOLOGICAL STATE

Wide retrospective analysis of the Molochny estuary of the Azov sea during the last 100 years is presented.
The hydrochemical conditions dynamics, the fluctuation of species composition and numbers of bottom
dwellers and fish is cited. Guidelines for the restoration of life processes in the basin are proposed.
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Odesa Branch A.O. Kovalevsky Ingtitute of Biology of Southern Seas NAS of Ukraine
MODERN STATE OF THE WATER SYSTEM AND BOTTOM SEDIMENTS OF THE LIMAN
BURNAS (NORTHERN BLACK SEA REGION)

The paper presents results of the studies carried out in 2009 on the water and bottom sediments of the liman
Burnas, a semi-enclosed liman of the Tuzlovskaya group in the area between the rivers Danube and
Dniester. Stable high contents of chlorides, cations of calcium and magnesium in the peloids of the liman
make these peloids attractive sources of raw materials for domestic pharmaceuticals.
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Odesa Branch A.O. Kovalevsky Ingtitute of Biology of Southern Seas NAS of Ukraine
THE UNDERWATER ILLUMINATION BY ODESSA COAST-PROTECTING STRUCTURE

The results of researches on location of water masses illumination in the Black Seain the region of Odesa
have been showed

Key words: underwater illumination, cloudiness, hydraulic work, depth

592:595.142(262.5)
. /
0% & £ ()t o+ - o+ *

+ .3 B # ,37, # 65125

0 2
2 5% + 21 +° , & ", 17 + # - ( #,4 +— 9 ( #.
7 -4 + + & +° M. palmata P. cirrifera, - B &4# $ # N.succinea. 7
) % # + - # + - 6 &- " # & "4* P. cirrifera, P. limicola C.
apitata.
: / : * :

) +* DD#. # (" 7080 ", & + 4 , 44T ) - &
32. ), "+ #& +"8 &~ + % O# &— ) ) o+ 6 &
## - , & # , +* =) - #* 8 "+ - & # ) #

") + § %, « +5 - + ) - & -8 & B"-". 7
# , t (C ## 4 &+" +) # , # o+ - ", - ",
+7 0+ B *, # +"9 [2]. &~ + & T, ) + $ + 6
6"$+ #("H# 9 - 6 &+ 4 ) T4t o+, # 9
+ K, # +"6"+ & # & 7 +4& - " <5 $ "-+"+4 &
# - # ) #("+# 9 + & *, & 9+ -+, # (9% ¢
)4 *#" X,
11 "1+ $(
$ - - B G $ # ", (- - -9¢( #, ( ",+ + L #
) 2005 . + # - - # - ) ) (" ,+ 6- 26-.3 (" C -
4 -3 # 8 ; " %01 -2 -"+ "4 ## - ( #U,#. ¢&
( - ( ## )+ # - -+ 1-- #(C "8 9B - $ %),
- H# #* - - 4 100 , + # -9(C #.3 $B ( (
_ + o s g g " ..

22 ISSN 2078-2357. . . . .o . ., 2010, 3(44)



& ( "1+ D *3H $B4

# , #0) - # ) ) % -+ # 0+ " - % - ( #
#(C " - §) + " +-9 ( #.T#) &) - # 6 & 5% 4+
21 +" , 1T+ # - ( #.,4 #9 ) - -9 (C #.

94#% B & "#& # + " " ", +" +: Melinna palmata Grube, 1870 (79%), Heteromastus

filiformis (Clapart.de, 1864) (75%), Prionospio cirrifera Wiren, 1883 (73%), Polydora limicola
Annenkova, 1934 (64%), Capitella capitata (Fabricius, 1780) (63%), Neanthes succinea (Frey et Leuckart,
1847) (63%), Nephthys hombergii Savigny, 1818 (58%) Harmothoe imbricata (Linnaeus, 1767) (54%).
2 47% $ # +6 " +7 - * % )": M. palmata, P. cirrifera, P. limicola, H. filiformis. 7
- ( #+ # - - +++" M. pamata. 90-, .DD#.+32. ) (¢
1530 - +7+ H#& ( Melinna palmata. 7 19501960 .4%# $ #% $) +° #  +°
2500 8500 4=2 (- # 4080 )H-2 [1]. 7 # ) & ", —#+", - + 8
+"+  "#$ + 32. 70-, .-° ) #., $ #$%- - # " O#& +1998 .
# E4%# $ #$ " # 70 42 (- #--630 KA, + ( #H ) &
( 72005 .+ $- 9 # # ) " 4 ($B &8 $ # # $M. pamata
3 +& 1998 ™ # &4%# $ #9$ # & # 4T 746 K-+ + 647
A=+ # 569  A-2+) 7" &Hi& ) (" ,+ 8- 26—, 9( $B
9) # 4 &( T, &) "(" "1726 - - “#°7,0 ,, # &4 # $ #9
+## 1700  #-7 + 4 "-" 1350 -7 1310 4=+ o+
- #'— - B+ +) 3710  4-2
3 & +* - M. palmata + # 6 &+ -4 # 4 &47# § # +°
N. succinea, & "9 : - ) # & B "#& )"(" ($B, 615 -
++ & " , 8 B 9-+( Melinna palmata. 7 90-, .4"# $ #% 5
R ( $B 500 H-Z(- #"- -2110 4-"%).7 2005 . AL N NG
4 "64T-" #  +" "33 4-243 142  4-F+ + 4 o+ ) + + N
succinea ( + “# 9+ # + - - "# A4 B " +7, 8 4 B " +7,
0 , ) "¢ 15 -. +6 ;4° "% # ;47 S #8, =", # &,
+ -4 +& +7# 8 $#% # § o #— - 5#  + +)
) "(" 8-(1100 #-F. ) (" ( $B 15- +#& "9 9# "+ -4 4
$ #$ # (* N. succinea, ) &+ # # + # $ - 107 @ 4-2
2( $B &8 $ # N.succinea+) + (+ # , +" # 9) - .
D 9 & ( Mytilus galloprovincialis +* P. cirrifera, & "9 + + *
#0) ) - +++70, 4 80-, .+6 +1998 . &Hi& 6 (+
# + "9 =" # (" -"[3].7 2005 . 5 o+ o+ o+ &9) +"

4 B " +7, - "¢ -4 B" +",0 ,. 9( $B # &A% $ #$ # ",
# ( P. cirrifera + # 6+ - ) + -4+ 4+ (241  #-?, - #"- -
5 + "9+ ( - * (1620 @ 4-7). ) & # & $#% #°, #(C
T +4 (113 =2, "S- - #- % 4% $ #$ BT # + 1640 4

& + & +" & 9 , 6 +6 "+"- 5 # & )4 ",
"4 +( 3, , "$* - - % .0 . 9( $B "4, - - ++6"
() 8 " +",4 ++,+& "9+ (+58H&-#+ - & #(C .7 -,8 & # &
"4* " Polydora ciliata (Johnston, 1838) "+ ¢ ;% "0 ) - 4#
. 8 (4 o T L * " Nercidae "
# , # (# + )56 f [4,5. - ), # & "4 -,
+" + -6 + (+ H+ -#4,, + ", + # $ #°, #(C .3 & *
$B + " # & #&- - % " (5 $B ) +"+4 &
7 $ B, # 6 $ % #+ - #+ # & $ ,+" +- T %)+,
& + (+ # 4 ) & 9-#+B +( $ , " +" " P.cirrifera, P. limicola
C.capitata, 8 ) 6 5 $#& -t .. # $+7*[6),& + 5 o #$+
4" " Spionidae  Capitellidae 4 - $ P. cirrifera ( &,
g 6+ ") "(C , ", 0 . 9B * ¢ % # o+
4 B*" +", - "# -4 B " +%,0 .t ( - X AT S # %4
+ # $ - 14746  H- (- #"- - 60392  H-P). # & P. cirrifera + ( + #& 6 +
—#8&, ( "+ # # & g, C ., - L # & 4% $ #$ -
# 4756 0 4-2. 0 5-6 "+#%$ " #" ", 8 # & "4* +" P. cirrifera
. "8 ( + ) +7( #(# : # B "9 +" + (+5%& "B +
98 - & ", 0 . + - + P.cirrifera, # & "4r P. limicola+ (+ #&
ISSN 2078-2357. . . e = . ., 2010, 3(44) 23



+l( + ,+ # + — & . + l’ # l_l # (l _l $) +l , 0
- - - &, & + 4+ ( , Mytilus galloprovincialis (# &44 $
1800 #-3)  Chamelea gallina (5785  #-7).  #"- - 5o+ o+ —# B +
# A% *H# B+ » (6720 -7, k& f(+, 9 - # 479 4T
SRR o
# # (" o+ C. apitata + # 6+ 9 + * & "H& + 4 ",
$ #4,, + (+ # "+ # &*, "4° - "#7,0 , ) (" , 8
+"8 + "15-, * # &4"# $ #$#) 3119 K- - #°- - 11760  H-Z

7) 5 - 6 & - M. palmata, +#+ 65— ° +"

-5 Y4 *# 7 & & $ $) +° + (+58&( # $ + -,
A A A E $ M. palmata ( # 0+ #(C - 5 -
+6" 0510 --. 9( $B *, # 4 &+ -4 ) "(C" 20 ( $B -+,

4%% $ #$+# $ - # 4+ 178690 H-7 - #"- - #)423200 K-

3 , - #9 ) - -9(C # (- # o+ 4 + -": Yllides
longocirrata Oerst@dd, 1845,Brania clavata (Clapark.de 1863), Exogone gemmifera Pagenstecher, 1862
Protodrilus flavocapitatus (Uljanin, 1877). 1, +" + (+ & 4 B " +°, - # -

8 4 B " +7,0 ,. B. clavata 5 + ) "¢ ,+ 7- 12-. 9( $B
4% $ #$ #  $+ -4 o+ + ) (¢ 10-, # +# $ - 35710 #-7
- #"— - - 19200 @ K-2 S longocirrata +7+ &+ ( , Mytilus galloprovin ialis
Chamel agallina + 6 ) "(" 1015 -.E. gemmifera P. flavocapitatus.

"$ #5
2 5% o+ 21 +° . ", 17+ # - ( #,4 #9 )

- -9 ¢( # . $ # T R " % ). 2 4 + & 1998 .
# 4"# $ #% M. Pamate. $ # " " N. succinea & ", 8 + # &+

- BT "#& + & 90--" .72005 .+ + # + - +7+ +#& ) ¢, 15 -.
2 # 47# $ #% , " P. irrifera, & +1998 . ( # o+ .
) + (+ #-#+ # & ". cirrifera, P. limicola, C. apitata - 6 &M
& *+ # & Y4 # & +° . 40 " "o crrifee)a # " ( +7( #
limcola +-# &, # & g, #( .7 -4 ( ++ #

(G & 9) +) & B + "B$) # +"8 .

i
&

*
N—r
L]

1. 5 S C¢ )t 4 - # 9 ", < Melinna palmata Grube. : + %. "#t N G /
. ) ". ., 1963. 14 #

2" #Hoo - T o+ ) #4 o+ 0 Y'A# T, - % )4#-T,, # T T, #+ o -

94 # " . ) - & + +9 7. #+# &llC ) - & (4 +,

+# $,2003. 7< .63. .4145.

3 " #H. "8 < ,< + 0 ## - # ) )" . ) - &/ #+ & 7.,

)y (:=. ./IC )e- & (4 +, +# $,2002. 7< .62. .509.
4. L. # Y Polydora ciliata (Johnston) "4 < # (# </ .. "# + <
C <" )%( #<, ) "-+. ) - & . - ,1967. .8590.

5. A T N € # tt- - % t4F ( #<,6"+ <,/ .. "# + 1/
-6. .7184

6. $.%. ) 8 ° +< 4 +" (Polychaeta) - ) - # ) - 9. B S- $# )
4 ) ,2004. 409 #.

&.).
#TowT ot #T (" )UTi6<,- 9 "<
D / - = : o/ M/ : 7=D ./ 7/3
/ / - 7 7/ / =33/ :
2 ) " o+ 21+" " <, 17 # - ( #,4  0+-9 ( # .
-4 + ( + T +" "& M. palmata * P. cirrifera, * - $B " 4°# # " N. succinea.
7 ( %" #* + - f#ft + - 6 " - " <" # " 4" P. cirrifera, P.
limicola ® C. apitata.

9 b ) * 1

24 ISSN 2078-2357. . . . .o . ., 2010, 3(44)



&.S Bondarenko
Odesa Branch A.O. Kovalevsky Ingtitute of Biology of Southern Seas NAS of Ukraine

DESCRIPTION THE STATE TAKSOTSEN OF WORMS OF THE ODESA MARINE REGION IS
IN A MODERN PERIOD

Twenty one species of polychaetes, 17 of which are attributed to the macrozoobenthos, 4 to eumeiobenthos
were registered. The resumption of M. palmata and P. cirrifera, and a decrease of in N. succinea
abundance were noted. The mass reproduction of Melina and settling larvae of P. cirrifera, P. limicola and
C. apitata were recorded in December.

Key words: worms, macrozoobenthos, eumeiobenthos, settling
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O , Mytilus galloprovincialis Lam.

.\V. Borodina, A.A. Soldatov
Ingtitute of Biology of the Southern Seas of NAS of Ukraine, Sevastopol
COMPARATIVE ESTIMATION OF CAROTENOID CONTENT AND COMPOSITION IN
TISSUES OF DIFFERENT COLOUR MORPHS OF MYTILUS GALLOPROVINCIALISLAM.
The peak carotenoid concentration has been found in gepatopancreas. Six carotenoids (P-carotene,
pectenolone, alloxanthin-diatoxanthin complex, mytiloxanthin, pectenol A) have been identified. Tissual

specificity in their content has been determined. The concentration and diversity of carotenoids decreased
in the series: black morph Q black-brown morph Q brown morph.

Key words: carotenoids, tissues, colour morphs, Mytilus galloprovincialis Lam.
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SEASONAL CHANGES OF CONCENTRATIONS OF FLAVINS AND ACTIVITY OF
SUCCINATEDEHY DROGENASE IN ORGANS OF BLACK SEA MUSSELS MYT-LUS
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It is established that activity of succinatedehydrogenase (SDG) and concentrations of al forms of

riboflavine were higher in October, 2008 and decreased in April, 2009 (for 10 30 %). Level of FAD
effects of SDG in April, 2009 indicate to deficiency of riboflavine in organs of mussels.
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MORPHOLOGICAL AND PHY SIOLOGO-BIOCHEMICAL CHARACTERISTIC OF EGGS
MUGIL SOIUY OF THE AZOV-BLACK SEA BASIN

In mullet Mugil soiuy in the Black Sea region identified adaptation, providing an effective mean spawning:
decrease in egg size, increase in the relative volume of fat droplets. Its broad ecological plasticity in early
ontogeny is provided by the lipid composition of caviar.
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N.V. Burdiyan
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THE SULPHATREDUCING GROUPS BACTERIA IN BOTTOM SEDIMENTSAND IN
LITTORAL DEPOSITS OF AQUATORIA OF SEVASTOPOL (BLACK SEA)

The data on number of sulphatreducing bacteria in bottom sediments and in the littoral line deposits of
Sevastopol are given. The researched bacteria allocated everywhere. The difference in parameters of
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number of bacteria reaches (achieves) the severa orders of: in bottom sediments from 0,7 cell/g up to
1,5%10* cell/g, in the littoral line deposits from 0,4 ¢ ell/gto 9,5+ 10° cell/g.

Key words: littoral line deposits, bottom sediments, sulphatreducing bacteria
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ALLOMETRIC DESCRIPTIONS of BIVALVE ABRA OVATA (PHILIPPI, 1836) IN THE

CONDITIONS OF NORTH-WESTERN PART of BLACK SEA

The features of alometric correlations are studied for a bivalve mollusk Abra ovata. The parameters of

regression equalizations for passing from size to weight descriptions of mollusks are resulted. The stake of
shells mass in general mass of mollusks, and also maintenance of dry matter in soft tissue are definite.

Key words: allometry, Abra ovata, masses-size correlations
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BENTHOS ASSOCIATIONS ARE IN DISTRICT OF HY DROTECHNICAL BUILDINGS OF OIL
HARBOR (SEVASTOPOL BAY, BLACK SEA)

Taxonomic composition, trophic structure and quantitative characteristics of macrozoobenthic communities
near pier and breakwater of Oil harbor were studied.
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ASSESSMENT OF INFLUENCE OF METHYL TERT-BUTYL ETHER ON INDICATOR
MICROORGANISMS OF MARINE WATER

It is showed that MTBE causes inhibition of growth of saprophyte microflora of marine water, except for

total coliforms. The influence of ether on mentioned group of microorganisms was stimulative, MTBE
promoted the growth of bacteria.

Key words: MTBE, water, microorganism

574.5:551.46.09:581.526.323.3(262.5)

3. K

# % & #° « )+ .- 4 b
+ .3B # ,37, # 65125

e 6

(O )

+ $ * # 6 &- % ( # &6"+) - +) #** ) # @ +.7

# "= , + -+ " , =+ ,, +7&+ & #(Ct# 7 +) # ,

$ #°, "4, -+ &+ - % (C #& + 4+ #&,-
- % o,

) O ) 1

ISSN 2078-2357. . . . .o . ., 2010, 3(44) 47



#( "+ # + - 4+ #9 (# & 6 $+ () $.% " % =T,

" + ., ## , - " # # C) -, - +
), -6 6"+"- # (# - - -6+ #&-"-
# &, +# + 5 $H&#H ( ,-4 + 5- *[10].
#(H# 94T +) # $ #°, ot
+) #% ) # @

H H*
o

8 [1,6, 7,09, 11]. -
- % - - 4+ #&-"* (
;5 ("5 +"H4 &
- 4 # 9+ ( # 67+) -
11 "1+ $(
- # 6 & # )+ ° C - % (# &, - + $
¥ "- , 8 + " " & - +, "6 + + 2009 .+ + * ) 86 +
#$ " ) (" 1 -+ + " ( # + # o+ #" -
+*) + -7 #+6* +° T ## ( - +9 #*° "9#@H ) +67 ; 12
B" ; 6 #- +8" ; 6 --.2 - ; +° & +0 0" ", #- cs-
4 4.4 " # " +TOT 4T -+ #E+ - #5 9+ & -60 ( )
# 30 (. 3#¢& 4 & # " ( # & # " $ -+ "

"+

4
-);8 ".3#& %) 47 " 4 - ,t& - & # T+ #
"+ - +& 7, #°T7: B"9 #° .8 , T OTHS+ - #$ O+ &) - 60
¢ )"9 30 ( 9 #° " #+6 ¢ +" ", 8 +5 0 "—+ #R+ - #$ 9+ . #
#T " +" 4 # + " 4 14 ( ( # & - o+ # 9 - ")

) $ "9& *- "t[4.7 (¢ t#& (T + # 9-- %+ ", E.integtinalis

(L.) Link., Cladophora vagabunda (L.) Van-Hoek. 4 + * Ceramium virgatum Roth. 7#3 ) (

+ ( ( ( 28 (."# $#% (-# - o+ # 9 , ++ # 8
# " +" " 8 + -+ - % ,+" 4 ) +5 - - - [8].
-# - 4+ # 9+ 4 4% , -#" ", (5-+ " I3, & "% *

-+, 4+ #9) + " #9 " [5].
&" ( "1+ $(1) *3H# M4
2 5% 4+ P24+ " - + # 9:24 ", -+,5 # § , 3 .3 ( #
+" 0+ ) # -t # 98 (# ° +" + # - % #
# # 76%. 9( $B ( #$+" +) # (79%) % #+ -6+ # &-
8 (# "## + (+ #* " 9- B (4% -6 ( # &—# # +7, # "
- %" C.virgatum( ( .1).

$

7 # ( # & ( ° +° 07 - + # 9: Achnanthes brevlpes C. Agardh
Licmophora gracilis (Ehrenb.) Grun., Tabularia fasciculata (C. Agardh) D.M. Will,, -+
4% $ ( -#: 6"+ - - +t-  #" - ## . , &+t

- , Rhoicosphenia abbreviata (C. Agardh.) Lange-Bert, Jochannesbaptistia pellucida (Dick.) W.
K. Taylor. - + " $"4%% § ( ( - # ; Navicula palpebralis Breb. Pleurosigma
angulatum (J. T. Quekett) W. Sm.

1

3 (#8$¢HW+" +) # - 4 # 9 # 6+ ",# ,

(# # # ( E. intestinalis C. vagabunda
##
( 79

E. intestinalis 63 63

C. vagabunda 61 67 61

C. virgatum 44 50 45 50

& +7 7 #) T—#+) 4™#H $ # +" & + +* : Diatoma elongatum (Lyngh.)

C. Agardh., D. wulgare Bory, Merismopedia minima Beck., ( - # Entomoneis paludosa (W. Sm.)
Reim., Melosira moniliformis var. moniliformis (O. F. Mull.) C. Agardh., M. moniliformis var. subglobosa

Grun., Cylindrotheca closterium (Ehrenb.) Reim. + #&,-— % |, (-# - + "
Cocconeis scutellum var. scutellum Ehrenb., Diploneis bombus (Ehrenb.) Cl., R. abbreviata, J. pellucida.
7 $ # 6 $ 9 + T -+ # 9, & +"&+" " # "4 #$
+ ) # (# . -+ + # E. paludosa, Plagiotropis lepidoptera (W. Greg.) Kuntz.,
Nitzschia reversa W. Sm N. sigma (Kutz) W. Sm. #" § Chroococcus turgidus (Kutz.) Nag.,
Soirulina tenuissima Kutz., Merismopedia minima Beck. & "#& "B +° -+ D.
bombus +'&++(# + # 9 - % +. J- + 9 % +& "9
) 4 "-" 4+7 " & +7 43 8 +" + # - % ".

48 ISSN 2078-2357. . . . .o . ., 2010, 3(44)



3 [ ] +I +) _
"+ + 24 28, o+ #
T+ -4 - % (#

& ( - K ) - +-  #T - #
& - % , + 09 27. #-$ + "4 $)
##", - - % - % C.vagabunda.
§4"# $ #%$- 4+ #9 (# e&##"( +18 °, ( -# +12 -
($B:, 6 (# & ( . 6 "+,8 9% & ;5% # 5; (%"
4 +- # " (.7 $ ", $# ) +" - 4+ #
( # & +" " - - - , 6 &+ - # 9+ , 8 9 8
588 ( # ; +* ,8 (+ + 30 (.

9

$ # 79 - + # 9+ # - -+ - #° - #@#

3 & H S #$, T - #,10° -)/4-?

## ( ## (

60 5281 — 467 2551 -100 16,6 —4,7 13,7-572

30 8165 — 1316 4913 - 1106 172-22 151-3,0

0 4864 —578 3004 — 715 20,3-3,5 149-4.2

2 T4tk § # ( -# - + #9 (# &+ 8 - % "
-6 B+ "+ 9 # + # :C.virgatum 15601-1210 .- 2 28,0-3,7 10° -)e- 2
E.intestinalis 2774-115 .- 2 84-1,910°-)«- 2 C.vagabunda 2718-104 .«-2 64-1210°
) - s # ) - % (# &6"+9 - +'9 #°" "9
s@ -5 4 ( #%$.7 ~96 -5 ",8 ++4 &- + # 9,
& (#3589 R +& & $#) 4 (# & B,
R R S € + [2]. 6 "+, +8& -, 8 4 # +- +6
+°H o+ 88 - ) o+ o+

"$ #5
6, # - %

# & 6"+ - 1) # " # +"&+ 32+
-t # 0. )

( ) ) #
ES +7 +) # - 49 # 76% ( # -
+ (

\llw

( +
# ). 47— +7 =" 4% § # ( -#;+ # & +" "

+ # 9-- % + ( A. brevipes, L. gracilis, T. fasciculata. 7"&+ +° 07 - + # 9,
8 &+ & "#  "W4 #$ # - +) #7 ) # ¢ (E. paludosa, P. lepidoptera,
N. reversa, N. sigma, C. turgidus, S tenuissima, M. Minima), + ( # + # 9-- % +(D.
bombus).

+,+ + +* " 9( $B # & "#&- + #e-"## + #" .8

(+ "+- # 9+ 30 ( 4 # "- .TH# + , 8 $#"9 +7

- % ( # &6+ ) - +) #°" ) #¢# - 96 + &5 $#e.

1 .. C "% Enteromorpha intestinalis (L.) Link *® < % <, ) &;8" |/
# + oL, B .3.//IC )& - & 2008. 7< .76. .915
2. Lo # o+ UE+ <, U T-T o+ # 9 - "%" + "+ 3
7 ") ( # - )+ %. T## N G : 03.00.16 C Yl )
7 "+# ,2007. 19 #.
3. 7 H O #4 @-+" 8 9 + , #°" 4 <, + # 9. ) - &1 & 0+
1.7, ) + 7. + # $::--(C H)";;6<,- 9 " <,2005 25 # (3 =
I - (C O )ti;6<,- 9:05-2.
4. # # o+ 4t ] 3.7 # 7. $+, 3. #; [ .1; .37 H#
- ,1989. 608 #.
+ # " LIH -< "#+ - <./2.:. , .3.G ,:-.7. L I
. .3 B" - + - ,1974. 403 #.
6. (% " - +< 4+ #"( #  # "9 ) - &l .:. + . :C -,1972. 258 #.
7% Lo #( #5% - + & - # ) - -7 - %" "%" + <, # @ ,
q) .. T4+, /. #& + ..+ AT (C .6 . 1998 .34, 3. .61

8 % o R - - - %%t $<, 9
4<,"- ) 4<% -+ 9 #T $ ET/ .. T4+, .2 4+ .. #
## ,2003. 31 #.
9. ", St %t (# C&H #+ <, " <, #@# ++. -- | &B .1,
2+ VA .6 . 199%2. .77, 5. .3330.
10. BT+ T+ (=< (" L=TAE 90 )Tt L )& S, 89K+,
4 </ "4 R S ,1990. 288 #.

ISSN 2078-2357. . . . .o . ., 2010, 3(44) 49




11. = =* $. E - #  # "9+ # 9 Q0# - $*, @ .,/ D9 +
7.3 - -+ 6 1995, 80, 9. .2134

&.2. ”

## -9%- L] - #- (- )-- ;6 <’_ 9 x W

z E: :/G:-7 - > 7 4
3:77 7/ 2 7 (-> / /)
3 "+ < $ < "# + " -7 %" (# T&6"+) T -A +) #" %)
# (# 7 0# - + -+ # #+ <, #oO+"8, +<&+ < <
# ( #5 4T +) ## O+, LH+ <, 9 , A T
- % (# & +#" "+ # &,-— %" .

: , , o , )

O.P. Garkuscha

Odesa Branch A.O. Kovalevsky Ingtitute of Biology of Southern Seas NAS of Ukraine

MICROALGAL FOULING OF ALIVE AND DEAD VEGETABLE SUBSTRATE ON THE
EXEMPLE OF ODESSA BAY (BLACK SEA)

The results of the investigation of microalgal fouling of alive and dead vegetable substrate have been
shown. The some features of the species composition, abundance and biomass dominating of the
microalgal fouling on the seaweeds and woody substrate have been revedled in the experiment had
realizated in the natural conditions.

Key words. wood, macrophytes, microalga, Bleck sea
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E. Gopchenko, O. Grib
Odessa State Ecological University, Ukraine

OPTIMIZATION OF LEVELS AND SALINITY OF WATER OF KUYAL’NICKOGO OF
ESTUARY IN THE AQUICULTURE ACTIVITY ON HIS POOL

The estimation of constituents of water balance of Kuyal’'nik estuary for period from 1960 for 2007. The
variant of optimization of levels and salinity of water of reservoir is offered.

Key words: water balance, water level, salinity, optimization
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E. Gopchenko, J. Shakirzanova
Odesa St te Ecological University, Ukraine

THE METHODS OF THE LONG-TERM FORECAST OF SURFACE WATER FLOW TO THE

CLOSED ESTUARIES IN NORTH-WEST AREA OF THE BLACK SEA IN THE SPRING
SEASON

For the first time, the method of long-term forecast of surface water of spring period for the closed estuaries
of Odessa region period was substantiated, and it was realized by the authors for the spring flood in 2010.

Key words: long-term prognostication, estuaries, volume and water levels
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SEX-RELATED PECULIARITIES OF THE ANTIOXIDANT SYSTEM IN THE TISSUES OF THE
BLACK SEA TURBOT

The antioxidant complex (AO) and processes of lipid peroxidation (LP) in the tissues of males and females
of the Black Sea turbot have been investigated during the spawning season. The activity of glutathione
peroxidase, glutathione reductase, catalase and level of glutathione and TBA-active products in liver, red

and white muscles, gonads and gills have been determined. Sex-related peculiarities in the tissues of the
turbot AO complex and LP have been found.

Key words: antioxidante system, males and females, turbot, spawning
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Ingtitute of Biology of the Southern Seas of NAS of Ukraine, Sevastopol

SALINITY AND TEMPERATURE TOLERANCE IN MARINE COPEPODS ACARTIA CLAUS
AND ACARTIA TONSA DURING EMBRY ONIC PERIOD

Speed of sinking to salinity and temperature gradients of the Marmara and Black Seas was calculated for
eggs of Acartia clausi and A. tonsa laid in the upper layers basing on egg mass densities. The effect of
gradual changing of temperature and salinity on egg hatching success of these species was studied.

Key words. Acartia clausi, Acartia tonsa, eggs, density, hatching success, Marmara Sea, Black Sea

582.232:[581.143+577.122.5]

oL 7 7., .. 7 7, 3. / [/ K
t#" (O )rt;6<,- 9 "<
- -+ 2, +# $ 99011
” DUNALIELLA SALINA
@) 2
- + -t # " "% 9" + " <+ 9 $ < Dunalidlasalina
1<, - $ <, # y- +,0 , HH4T "+ #9$ $ < " <

62 ISSN 2078-2357. . . . .o . ., 2010, 3(44)



(F-#.3 , 4 & +# , @ + $"+7 o+ & "+ #$ D.salina  #
B +<B ,4 - # Ben-Amotz + 2,04,5

: Dunaliella salina, !, !
2 &) %" % &-" o+ # $ Dunaliella salina Teod. B* "+ # R ¢

# "t <’ w <’ -# 4 L] + P‘ w -) w L] [3, 8] C +" $ " #&+
-<B <, -#B (,+ & # , 4T &# &t #H<,) + B ) + . -
- C- ( B"-+  $ T o+ EH 87 4+ T4t (C - S

# #, - 6 -, $ 9
7 # &8 + =& " - & #HE# ;8" - < $ "+ o+ &
" $ <9, <+ <9, " $ - 4 <9, + " <+ <9 [2].
44 9 4° & 474 < - <-6 #H- "+ 3 44 < # 4"
+ " <+ ).C + -6 #$# $ + $+- - 4#C, #4 s #
[5]. A4 9 4" % ( +6 9 , w9 - -<B -
$ "+ o+ TR 4 # Q&+ & # t #% $§ <
3 "+< 8"+ " A 9-" + # "D.salinaB*" H$ #e " $ &#
Ben-Amotz [9], & " "+ 4 " « 6+9% -<» 9-" + #"#
+<B <- # 6 " - P- T+ .. # o+ T $ 9# < B [4]
+ & 4 % ;" #7+ # 8 ; $ D.salina# A 9 # 0.
0 $; ) @# - (< - "+ # " $ < D. sina,
+< 8"+ -9 # , B "~ Ben-Amotz + B T <+ - 6"-,.
LI #3 %
@ -t#t o+ %(< %) )4AHTAH &S 9) ( 9-" + # -
Dunaliella salina Teod. B -- IBSS-2 * T $ S | <. 7 # "
$HT o+ T+ & <, % (" ,  # $ ) " # (49 8" 95
#-. (? - $ <## +8& 5 -7 #"+< 87+ ° # , B " Ben-Amotz,
AN + 9 # s o+ T+ 4H+ (C) +# $; +<B &
(49 #* 8 <7 # +< 8"+ "& $ # B <+
# (6 # ) + B 9 #- #$; # "9 ) "B < (23%), (# 4"+ ;89
- % 3 # < (89). #8 #$ (49 + , #* $"+ +H## +8& 80
71-% - 2830 .
3 YH T+ % - A - - - @ ;- (0 )+
( & " (72 - +#4<- - - [1, # 4) Fouo H#4A 7
() "4# +8#+). ##t+ ;%) # & " - + " 8)
+<# B"+ "@#< O(" -##< 105 + 4 " 244" # ;8) #6") k+-% $ 9
4  "t=500 .
+ -0 #8#+4& # 8 $ "+ o+ o# "-
6 #, + + " <+ -  6"-, ) <+ <9 # (# 4"+ #
T4 t- (+ - < - $ 9# 9[5.7 $ + " $<,
BN+ (< " <# #" :02# ' & $ <D.slina+< 8"+ -9
# B "01# * * §$rt+ o+ "t Ben-Amotz, ,4 (< 43 -
# - _ - _-4# _ + + #-- $ - + ; # -.
¢ T #S % ) T+ $
R $ 7+ o+ 7 (< ) "o+ + 4% 9 #" $ <012)
70 =2 (CH). 7< 6 & )% BoH++ o+ T # - 4 $ < (<
+ "3 Tt < # + <-%" "4 # "- # +"&-, 6 +#HHE "Ht<# 9
4 % 9 #$; $ <
$ , 1< 8"+ - & # Ben-Amotz, # %) # * 9 #" +
089) 7/ -* 10 # -, #$ $ <, +< 8"+ -9 # B, & - 6
- - ## + 366) 7/ -2 & 47 $ & - gt -H<(( 4 -+
4 ) & $ < , 89+ " <, # +7%&, $ "+ o+ & - <-
# +"&— " + , # 9 #+ 8A # 7, # - ,  #t& # 4*  § <--
AH S+ <-" "S-t o o+ <, (") <,0 - + <,# 6 # # #+7 -

"% 9 47 ) ( 9 ) " < & $ < +< 8"+ -9 # Ben-
Amotz.

ISSN 2078-2357. . . . .o . ., 2010, 3(44) 63



g o _» g
- $ 9-
+ - <+ 9 $ <
DunaliellasalinaTeod.; 4A <
- < # B ;
( < - < # Ben-
Amotz,B ", +& " &
& " $<9"
+ - <+ <9 6"-<
$ I+I + -&
|
0 5 10 15 20 25
45" ( # #$4" 5
& 4 <, <, " $ 9 $ < Dundidla salina "+t
#"-" ;8" #4 < - - - 3BT, + + # - - <-"#) #
[5], " +<4# " " # + < , R R $ <+ <, # +°&,( (.1.
1
# o+ < # o+< b S " $ 9 $ <Dunadidlasalina
, ¢ ) 71y it Bo) 7/ -° Bn) 7/ -
B 0,61 0,56 0,12 3,66
Ben-Amotz 0,06 0,39 0,12 0,89
3°-4 ":P, - #- $ & + #3 . $ &# #% # , B 4 % &
#$% $ <,Bn #$ $ < # - 9%
2 - #12 & $+T o+ 40 #  "- 6" "+ + " <+ - 6"- #
$ 9# #9: 02# 1 &D.sdlina+< 8"+ -9 # B "o1# *
& D. salina, +< 8"+ -9 # Ben-Amotz. 7 $ 18- # - $ "+ o+ &
#" $ AHTH+ (TR
#a " < % 4" 4 "& gt (T -#t# T# Tt < (OA-
$ < & + " <+ ) " S ) (+# —+# "#1 -° 10 9) 6"-+
$7+7 o+ % & H <, # +79 "+ <+ (.2
2
3 "+ #$ $ < Dunaidlasalina * s -+ <+ - 6"-,
$ l+l + l&
. . . . 3 #S $ <, 3 "+ # S,
3 $ &t 6"- $ "+ o+ % y 71 3 y 71 %4
B " $ <9 3,66 0,31
Ben-Amotz " $ <9 0,89 0,07
B + " <+ <9,02# * 1,25 0,25
Ben-Amotz + " <+ <9,01# * 1,21 0,12
3 + # 4 9" o+ 0 <+ 9 $ < +< 8"+ -9 #
B ((.2, -; (" 4 "g, "4A-, 4 "+ o# &
+ " <+ ) 6-_ (R=0,2# -l) ( - ,4 _ M - $ _ $ LI + --.
3" 9 $ 9 # #-" A ) <-0 - -
-+ & 64 4 - (- (* #025) 7/ -3 + #"#& 70 -)
- $ ) 1 2@ ) # 4 & #" 0710) (" -#<)[7. (: -
"6 " R # o+ "o # f#H4T 9- #- $ 9(Py) -6 (28 &%
6 "- (A- 9 ") ¥ < 2% o+ " <+ -0 $ "+ o+ T
Tt :8"- % - & " $ 9 $ < # Ben-Amotz,

& L&t & #S # # 47 " $ 9 4" ) RS o) <,
- 4 + "4 + gt 5 < + " <+ - 6

+
@ L ’
64 ISSN 2078-2357. . . . .o . ., 2010, 3(44)



+ -6 , <+ 6 + <- S <—+ # "+ HH "I #+ 69 " $ 9
¥ O<# 6 8 9 NaHCO; + -6 ) "# 4° )

— — , 6 - l6 -w l+ # - + - <+ 9 $ <

# + "I # " $ 9 # B, + #8005 < 9 # (<

+<B + % $ < # Ben-Amotz " " $ - (+ 45 ) -

+ " <t -(+2 )@ , $ "+ o+ &

# 1
- ( -, + -6 #§$ 4 "& $ <D.saina# (49 #$;

125) 7/ =3 i< 87+ "t 9-" + # " 4<, " $<,# ,  #4A

" - "& $ 9# #" # <
3 "t #$ $ < # B o, 0 , $"+" + (< +<B,

4 - t #% 0§ < # Ben-Amotz, "4A- " L S N T "

45 , L <+ - +2 .

1. % <+ $ "+ o+ 7, <+ # - 6"- " "4 9 # 8 # "
.. # 4z, 8 JE.. TS T o ) + & - $ "+ o+
-+ # 9. Ll , 1964. .55 84.

2. #.8. " $ - 4 & $ # 9B, |/ + 7/, "#+H "9

+# (" # ,1976. 76 4.

3. % 2. % )& #"# - " .0 )"8, ) ) %4 # #o# - Dundiella Teod. /
3. #; . . . — ,1973. 487 4.

4, , T2.7 %@ - +-" $ ) ° " tOH#S+ # " Platymonas viridis Rouch. /
3. B,7.. &" /I * )'&- & 1979 51. .4146.

5. , 2.3 # 9B - # -+ # 91, + * <t & $ .l .3 B
IIC )"& - & 2005. 7< .67. . 98 110.

6. , 2.3 # 9B" - t# -+ # 91.3 * "4# & $ /3. B 1/
C )"& - & 2005. 7< .67. .89097.

7. C HH#. -t 0 - <+ -t $ ) -+ # 9/7.7. " TH

") 2" ,1983. 320 #.

8. Ben-Amotz A. Accumulation of b-carotene in halotolerant algae: puri cation and characterization of b-carotene rich
globules from Dunaliella bardawil (Chlorophyceae) / A. Ben-Amotz, A. Katz, M. Avron // J. Phycol. 1982.
Vol. 18. P.529537.

9. Shaish A. Effect of ingibitors on the formation of stereocisomers in the biosynthesis of P-carotene in Dunaliella
bardawil / A. Shaish, M. Avron, A. Ben-Amotz // Plant. Cell. Physiol. 1990. Vol. 31, N5. P. 689 696.

-.C , . , 2. ”

# - ( )* + -’ _ + * -' + # $
3 7 - DUNALIELLA SALINA 2 :DG:7: :D

// T7:M D

# 6 " - 8% # "4 % + ( + % $ " Dunalidla salina

L] 6.+ .1 # +.8 L + L] L] L] + .+ # $ $ " "
( -#;.3 , 8 &+, + $"++ & "+ #9% D.salina # +"8
B +"8, 6 # +"8 Ben-Amotz 2,045 "
: Dunaliella salina, ! !

I.N. Gudvilovich, A.B. Borovkov, R.P. Trenkenshu

Ingtitute of Biology of the Southern Seas of NAS of Ukraine, Sevastopol

PRODUCTIVITY OF CULTURE DUNALIELLA SALINA ON DIFFERENT NOURISHING
ENVIRONMENTS

The dynamics of cell density of batch and semicontinuous culture of Dunaliella salina on different
mediums were investigated. At the two stage productivity characteristics D. salina on biomass were

estimated. It is shown that the productivity of the biomass of D. salina on the Trenkenshu medium is higher
than on the Ben-Amotz medium in all stages of cultivation.

Key words. Dunaliella salina, productivity, semicontinuous cultivation
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Ust’-Lensk State Preserve, Tiksi, Republic Sakha, Russia

RENATURALIZATION OF BAY TIKSI LAPTEV SEA AFTER CLEANING OF BOTTOM FROM
THE SUNKEN WOOD

Contamination of the shallow bay Bulunkan in the Tiksi bay is the result of the anthropogenic. Large partis
acted by contamination of waters by phenols, sunken wood. After cleaning measures on bottom of bay from
the sunken wood of concentration of contaminating matters, is specia phenols, go down, as the amount of
rotten wood diminishes. In 2008 zoobenthos biomass changed from 5,83 g/-2 to 30,4 g/-2. In 2009 after
cleaning of bottom the values of this index changed from 25,7 g/~ to 35,6 g/~2. In August, 2009 the
maximum of values of closeness of settlements is incorporated, that testifies to the relative improvement of
terms of existence of benthos. Stability of water ekosystem of the Bulunkan bay to influence of
antropogenyc factorsis very low, it gradually increases from an off-shore areatoward a sea.

Key words: biocenosis, zoobenthos, anthropogenic contamination, cleaning of bottom
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PRIMARY SUCCESION OF ASSOCIATIONS OF BECOMING OVERGROWN WITH ON
ARTIFICIAL SUBSTRATAKH IN SEVASTOPOL BAY

Longterm supervision of fouling communities (in two types) on the artificial substats has been condact.
Distinction in the sequence, duration and quantity of succession phases has been showed.

Key words. becoming overgrown with, association, succesion
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&.-. Datsenko, V.R. Boyko, O.O. Grigor eva, M.A. Berezovska, V.O. Zuev

Taras Shevchenko National University of Kyiv, Ukraine

FEATURES OF CONTROL OF THE FUNCTIONAL STATE OF ALGAE ARE AFTER THE LOW
TEMPERATURE SPECTRUMS OF PH TOLUMINESCENCE

Photoluminescence spectra of the Phaeodactylum tricornutum diatom alga inoculated by the tobacco
mosaic virus are measured. The estimation criterion of the functional state by the total photoluminescence
intensity is transgressed at the low temperatures if the excitation light is absorbed at the sensitizer pigment
rather than at the chlorophyll.

Key words: ph toluminescence, chlorophyll, alga, virus of tobacco mosaic

574.5
7. /1 /21
# "9 $"9 + # - .. 4" +
+ . & +#% ) ,7, # 65082
V4 ’ ’ 6
2 (2003-2009 )
# 6 +" +%9 # $ # T % , & "9 +7+ 48
(. 6 * + ¥ .2-*"9. 3 "- 2009 . (+ +F "9 # +)
+ " 8 ) # o+ ",, - 4+ # 0.
:0 , 1o, . 6 , * . r *
$#48 # 6 & H N - &) 5 + - # 9 - #$ ¢ ## ="
*# ) B %, # ( "+ + .9 L. #("+# ( 6 °,+ .2-* "9
+" 4 ; S R s ) # , 8 #+ 5 -+ & o+ -,
+ o+ ) + $% : -);:;&", -6 3t & #S$+ 9.
: # 6 & ( +T44 &+ o+ ) # % . 9) $ # ",
) # " # +) (. 6 * + L. "HAH# ) #
( " .2-*"9.
11 "1+ $(
7 # + # 6 & - "), + ) +2003-2009 . # 9 9# *
("4 ,)"C 8-), )9 o+ n2 Th + ¢ ) & 6 5
( 2003-2008 .) 10 (( 200 ). 7 200 . ( °© + 8 # # 6 &
*( 6 * + ¥ + # 5530-+ ( ),8 + + ) "(C - 130-: +
- +6 + # 2 ( ( $B 1000 (% .
+ & (% + " - - # 6 & +& # # 4+
(++" "% "9 % - [6]. - $ C ( (% ( +
-); - # + 12, / 2 HUND-H600. , - (5= 3
-t # 9,# - Y4TH $ # ( - #+" # #+ & ) -" «TRITON» ,
#4+" o+ * - # , " % - ; K [1,7,9].
& ( "1+SC D *3H# M4
3 &) -#-"4) # 6 $+ "(C 6 °",+ , .2-*"79 5#  + ( $B
300+" +- + # 98 # -4 °,+ +: Bacillariophyceae, Dinophyceae, Chlorophyceae,
Cyanophyceae (Cyanobacteria), Cryptophyceae, Chrysophyceae, Euglenophyceae, Ebriophyceae [8].
2 +749# # ) " " - #' - ="+ o+ % +# 0+ +# ",
7 "-+"9 () & ( Y# # 6 & + 0"
T# + , 8 4 +"9 # ;5) +°"-4" " -8 + "+5 #( "+ #
+ Y% - #$+" +) # : 6 8 % #%- + # 9+
*( 6 9 + *2-*%"9)) + , +#& - 9 [24]. () + -

ISSN 2078-2357. . . . .o . ., 2010, 3(44) 75



+H# & - 9 $ #$+" +% + # $- +2 " +"8 + &

+ o -8 4 ($B5+ 4T # - <4# $ # ( —#' [8].
2) L + (20082009) + # g o+, # 9 (+
# 5+"-,8 #+ 4" §$ , 8 4 +79# ; - 96 + "+ ( # +.3°
$ - #- A $ #$- o+ #9 - 3+ #+B" - + o+ 75 el
46680 «10Pe—"2, #o4m 4k - # ( # K ) Tt + +
01( ° Y 346( Y+ o+ #  — - - #'- -t - -t 5
20082009 . + ) + & % - 96 +6 * - + " -+ 4 #
+ 6 Proboscia alata (Bright.) Sunst. +" " . Pseudo-nitzschia, 4°# $ #$ & 7, #8)
+ 4+ 1030 «1CP-% 23000 1CPe-3. + § 4" % +7, +749 (+ "
- B"-: & - # # 6 $ 9-#+B"- é +" " Heterocapsa triquetra (Ehr.) Stein
(- #- $ 4°# $ #$ # 4+ 1140 10— ) Lessardia  spp. Prorocentrum
cordatum (Osten.) Dodge (4°# $ # $ #8) 330 +10%--3). ) % o+, - 4 # 9

(Prymnesiophyceae) + 2008 . # # ) * 6 - 96 + 4 +) ; + Emiliania
huxleyi (Lohm.) Hay et Mohler., - #"- $ 4"# $ #$ & ) 2410 <103, " % +
- 4 # Monas spp. 6 # Y4 4t % (6470  «1CPe-2).
# + '#— #* (—#— + # 9 + + * "+ #+-6,
816485797 -)e-73, - B + "#- # ( -# - ;+ #+ + 4+
20,6 -)s-"2 34094,5 - —)e-73, - 4 & -4+ # 9+ " s
(-+;+ " 4 3, % + 8 + " (& # +, 6#+ + "
+ " 44 Y 4 ¢ 4+ g+ ( [5]. 7 # 2
54 o+ " - $ 4+ v, o+ 4 ( -# Y 4) *o- - '
) + $,8 #+ 4% -5 % +o& % ¢ (6 * #tE T
[1]. 6+ # 6 *, .+ " 4 - BT # $#$ #4-", 9 -
#-4 -’ +- .+. # ( -+ -’ ( 9l & +-49 -% ;$
% ).
( #  20530-+ ( ))
- + & 2009 .# + ° 4  &- , 8 + § -
9 . ) - &# # )s5% ( & ## o+ T+ -
#  +79 - 4+ # 9 - 6 ++ - ("#.1). —$
) ## ) - -+ (" () (4304360 )H—)
#"- $ 8 $ #%% ( 5#  + + + 4 # T 4+
( ,1:416 - ( -# #) 1124011370 -)i-3>. 7 & + () " ( 3B
) (T -4 -+ # 9+ 48+ " - B+ #.

45.260

45.258 45.258 b

P
45.256 45.256 —

45.254 45.254 ‘:

45,95 45.252

45.250 |
45.250 ]

45.248

30. 196 30. 198 30. 200 30. 202 30. 204 30. 206 30. 208 30. 210 30. 212

30.194 30.196 30.198 30.200 30.202 30.204 30.206 30.208 30.210
# 1. ( -#% (6 * + * .2-%*"0+2009 .,
YW= + 8 6+ $# X # & ( + " & # 6 %

7 " 2009 . - ) 6 oot o+t - - W
% -# - % +# o+ + o+ 545-)-2 (
VB ) 157347-)-%( + , +,B 6+ -+, - + & - 9.
B4 # % ##) + + #, f4#" o+ *

B , +4 *4#"" # 6 & ( 6 * + *+6+ v#

5-

N— N1

2009 .# + " # 4 & # %) + & % . -# - + # 9
o, - I+ #+ + + 663-)I-° 194675-)I-® * - +  Proboscia alata

76 ISSN 2078-2357. . . ... - . . .,2010, 3(44)



(Bright.) Sunst. 7°  + - #$ ) + 8+, +) % + o+ + 3
+ &, + T4t # K +# $ - # "26(CH L3 # +79
- 4+ #9 (& # + (+ -096 BT A # +" + 4 44"
+ o ( 5# 4+ # + & 6+ "%, 4 $( -#("#1).
7 " $79 % + “H 2. - 6 + & « ,
)y"(B %-# # ) " # + - B &( -#"+ # 9+ - #"- - + o,
, +$ , ¥4 #' + *( S # , "#2 )7 t# " (# 6
+ 4 , 4.4 ( H o+ , 8 # 4 &+ #9 ) "(s; 7 10-
- L , *,B , 5 + "—- - —-( -#("#2).
* 3 % 3
10 1000 100000 10 100 1000 10000
0 0
5 5
10 10
15 15
20 20
25 o5
29 29
0 1 2 3 0 1 5
# K x 1 K x 1
"w.2.7 " $ "9 , HT % +# 2009 .
"( 69 + *.2-*": 6+ $ , 4#" “# ;
t4 -, 4wt (-4 -)-Ce——
K NG .
ll$ #5
TH# + , 8 ( 6 "9% 2008 2009 . + & 20032007 . +"+ +#&
( B $: 5 o+ " - $ + " C,+ "4 # - O -# - 4 # 9 (
+) * _.’+. + ) + $% ’ ( 4 .! &) ( + ; " .-
+ 4"+ ;5 ;8" +& #$#+ (" - ) $ ) ) + )
- ") Y4, # 6 $ - .. 4+ + L.. -)
Yy + ) %4 ) - L, 4 - # + - # * f e« # +2-% "O»
L ) $+ . & (T . # (7 &
+H O+ + - + " # 6 $ ;7 +6 & " ) + #
#9 +) # 6 §$.
1. )) " « " o+ # 9" + 6 ;89 # <. [ .. o+,
. + T THT- + $ +"+: Pilies Studio, 2006. 498 #.
2. 5 (#. 7# "9 %" 9 2- <9 " ) ;:8", + 9/l T#"
2005. .10,+" 4. )&  .159165.
3. 5 (#. $ <- " ") ## & W + " 6<,+ , # + 2-" <9+2004-
2006)). / .7. ;7.5 . 3 + 12 #. 6. - % /)4
( -". ) - &, #,31 La14 + 82007 . #: 7 0,2007. .8285.
4., 1* 72 4 &4#% . ) - &(C )"0 )%/ N013.29 4+ .. # +,
A . . - ,2006. . 432 433.
5. (# # + - # 9 #o#+ ) # % ( "9
% #" a#t, ") + o+ "(6<, + , 2-"<9/ 7. + o+, 7. -
. N+ 2( H#. 6. . . % /)4 ( -". ) -2 #,2930
6 + & 2009 .. #: + 9 % - 979 "7 0", 2009. 111113,
6. % # o< - #)@ YA4#E D) - ) ) S # -
" - " , 1988. . 185 200.
7. & 7.C Y&72, . 2/01. -. LT, 1986. . 133 134.
8 & —-* "0 # - (6 ",+ - ) %&/7.. -7 " 7. $. .. 4 +[ I
+ 7. $ #H . - - 4T+ # o4 " ,2008. XIl,228c.

ISSN 2078-2357. . . . .o . ., 2010, 3(44) 77



9. 2 & 474 9 - - 4% 9 ( ( ") (" )4#", ( TRITON. + . &
)'# .3 3322, 15.08.2000).

(#5
## "9 " $ <9 "+ #" - LI 4 " + -
/ z 27 - E: 3 73 - /G =D7 D .2 /: =3
(2003 2009 )).)
THE + +"T +9#H# + " g+ <, #Ht T %" , +"+ +B ) #&
(. 6 9 + "t . 2-"<9.3 <-2009). (< +< - # # + ) -
+ " %) # RO+ <,, =" + # 9.
(0] , .1 *, , (S
1
N.V. Derezyuk

Odesa National University named after I.1. Mechnikov
FEATURES OF DEVELOPMENT OF FITOPLANKTONA ARE IN OFF-SHORE WATERS OF O.
ZMEINY'Y (2003 2009)

A research into species composition has been undertaken and evaluation of quantitative characteristics
carried out for phytoplankton that kept developing within the coastal zone of Zmeiny Island. Analysis of
spatial and vertical distribution of major parameters of microalgae has been fulfilled based on 2009 data.

Key words: phytoplankton, Zmeiny Island, biomass, index of Shannon, spatial distributing, vertical distributing
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BEFORE THE STUDY OF INVERTEBRATES OF , INTERSTITIAL WATERS OF SANDY
BEACHS OF THE ODESA GULF OF THE BLACK SEA

Preliminary results of the investigation of invertebrates of two beaches of the city of Odessa are given in
the paper.

Key words: invertebrate, interstitial water, Odesa gulf, Black sea
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S8. Dyatlov, V.V. Nikulin, A.G. Petrosyan, O.V. Koshelev, Yu.l. Bogatova, O.M. Rusnak, V.D. Urdya,
N.F. Podpletnaya, L.Yu. Sekundyak
Odesa Branch A.O. Kovalevsky Ingtitute of Biology of Southern Seas NAS of Ukraine

RESULTS OF ECOLOGOTOXICOLOGY MONITORING OF SHIP MOTION DANUBE BLACK
SEA IN 2008

The work includes the monitoring results of Danube coast in 2008. The increased oil content was observed
in the water which comes from the Starostambulskoe Girlo. The tendency of reducing the amount of heavy

metals in water compared with 2007 is determined. Using TRIX index it is found that the Danube remains
the main source of eutrophication of Black Sea.

Key words: Ship motion, Danube, monitoring, heavy metals, oil, trophic status
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V.E. Erokchin, A.P. Gordienko
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USE OF LUMINESCENT SPECTROLOGY FOR ESTIMATION PHY SIOLOGO-BIOCHEMICAL
AND FUNCTIONAL STATE OF MICROALGAE

Methodical approaches and microalgae luminescence spectral characteristics dynamics studying were
described and conclusion about microalgae functiona activity and physiologo biochemical condition at the
different development stages under conditions of autotrophic and myxotrophic nutrition was made on their
base.
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THE BLACK SEA SASIK DANUBE SHIPPING WAY: ECOLOG ICAL STATE

It is known that during last years new deep water shipping way (DWSW) via Bystry arm is working well.
However, discussions about the second, aternative DWSW in Ukrainian part of the Danube is actual.

Key words: shipping way, Danube River, Black Sea, ecological condition
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E.A.Zhukovskaya, O.P.Kodolova
Moscow State University isthe name of M.V. Lomonosov, Russia

COMPARISON OF MUSSELS MYTILUS GALLOPROVINCIALISFROM DIFFERENT BIOTOPES
OF THE BLACK SEA TO MORPHOLOGICAL CHARACTERS

Statistical comparison in 4 samples of mussels M.galloprovincialis from different biotopes of the
Black sea on morphological characters with use of the discriminant analysis was provided. Results of
research have shown a prevailing role of ecological conditions on variability of the shells a mussel.

Key words: mussels, morphology, changeability, biotop
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REGIONAL EFFECT ISIN MARINE ECOSYSTEMS

The phenomenon of concentration of bacteria, fungi, plants and animals in the contour biotopes of the
Black Sea at the boundaries of the water column and atmosphere, bottom and sandy beaches is discussed.
The opinion that this phenomenon is important in the evolution as a factor having an influence on the
ecomorphogenesis, behaviour and species evolution is suggested.

Key words: regional effect, Black sea, contour biotopes and groupments
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ANALY SIS OF FIXED GILLNET CATCHES OF FISH IN THE ODESA BAY

As a results of research in catches were found 33 species of fish in the Odessa bay in April-December
2007 2009. The most widespread were Round goby (N. melanostomus) and surman goby (N.
cephalargoides). nout goby, shore rockling and snouted sole were constant species in catches also. The
total catch ranged from 5,3 to 87,0 specimen/ fishing net.
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ODESSA ON INTERYEARS-OLD CHANGEABILITY OF STRUCTURAL ORGANIZATION OF
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morphological structure isrevealed. It isvisiblein variability of the community s specific surface.
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THE INFLUENCE OF ANTHROPOGENIC LOADS ON THE SEASONAL DYNAMICS
ENERGETIC RESERVES OF THE MUSSELS MYTILUS GALLOPROVINCIALISLAM.

The seasonal dynamics f glycogen and lipid content in mussels (Mytilus galloprovincialis Lam.) was
studied in Odessa Bay sites (Ukraine) under the influence of different anthropogenic loads. It has been

established that near the water treatment plant the glycogen content is less than in the relatively clean area
near Cape Bolshoi Fontan. No difference was noted for the lipidsin mussel organs.

Key words: mussel of Mytilus of galloprovincialis, Odesa gulf, glycogen, lipids, reproduction cycles,
anthropogenic loading, seasonal dynamics
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LIGHT INFLUENCE ON FORMING OF FENETIC STRUCTURE OF MYTILUS
GALLOPROVINCIALISSETTLEMENTS NEAR CRIMEAN COASTS

The light influences on the rate of forming and intensity of dark blue and brown pigmentation in post-
larval mussels. The young areas of the shells of some mussels can acquire or lose the dark blue color.

Key words. Mytilus galloprovincialis, Bleck sea, fenetic structure
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RESEARCH OF MAINTENANCE ASPAR IS IN OFF-SHORE WATERS OF SEVASTOPOL BAY
AND ATMOSPHERIC SINKING OF SEVASTOPOL

The results of detergents pollution level monitoring researches on location of marine water and
atmospheric precipitations in Sevastopol region are given. The comparison of polluted marine water by
acting MPC of water of fish industry is given. The within-year, between-year and seasonal trends of water s
pollution by ASSAS are considered.

Key words. quality water, monitoring, maximum possible concentration, synthetic detergents, ecological state
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N.V. Kovalova, V.I. Medinets, O.P. Konareva, C.M. Sigirov, SV. Medinets, |.E. Soltys
HYDROECOLOGICAL RESEARCH MONITORING IN THE LOWER DNIESTER BASIN

Odesa National University named after I.1. Mechnikov, Ukraine

Results of hydroecological research monitoring of the Lower Dniester basin for the period 2003-2009 are
presented. Characteristics of ecosystems state are given using hydrochemical and biological parameters
including chlorophyll a, phyto- and bacterioplank ton, macroinvertebrates, aquatic flora and ichthyofauna.

Key words. Lower Dniester basin, hydroecological monitoring

574 (262.5)

3. 7 - - ., .. M/ 7.2 7, . . o,

7.3 3/ 7
t#" (O )6 <,- 9 "<

- , =t ,2 +# $ 99011

/ 0]
2 2 (2009 3.)
3 # + # )" ) I T I A 9 " %"

*( 6 9 + " ) t+ # - "9 " 2009). -4 + "8 " + - # ",
N CONE S 6 oA+ # (- "9 ) .3 o+ "4 - ¢ #
G+ %" "" E-TRIX N 4 # ) + & “H##t -9 +

: - / , 8-TRIX, O

2004 ). # " - " $ <= " 9 ) - | + "
" + "8+ - ) ¥ ) + = " " );8", - + "9. 7
# 0+ - " 4 " " - 4"+ #3 " #( # " # #+ ) # & )" ) -
)l ,l_l4# l,, l#l - < (l )l4# - l.

7 9 ( #t+ < % - t< ((8 & )" )4 # -

6"- * $ < "# + "90 )44 ) #4# &% "( 6 <, + ) + 2009
) .

LI #S %

? - "< & " 6) ++# "9, 0" # "9# <. , - ( ( "+

# 1 D L P 9+< & # <-- " -3

% # "+ & " + "4 -- # 0+ % ""(ETRIX)[5]. ( - "+

%" R R # "¢, 35712 ( ( <+ "

116 ISSN 2078-2357. . . S . ., 2010, 3(44)



& C Y™ #$% ) M+ $

- "+ & - BTt B #t T T ATt -t <,
, " -6 =< "$ & - - . 7# 9 (-9 + # ) < (; #$
" # ) - " () 70 - (< 8 # ( +<< 6 -
)y " < +<B 02 /-.7 , "9 + " <9# 9(7 )+# 9,
o B4+ - ) 88 - ( ) + o, #T## +& 1415 .
# ;4 " (3 "+- 2007), ) + 0, #T(< - $ +<# 9(>20 ).

- % - #7 -8 #8$; 10 -. 88 - +o—H#H + &

23 .3 -, " #, B +< 6 <9 70T s <) o< - <+ &
-) ## +&$ 06 /- g 0$")) #+ - . # +
- & 4" ;# #< +<, 6"+ "& " + ) -B"+ "% 30 -
+ ., #" o, HTOT A<+ "+ #E. , #$ + , #°
) ("<25--6 ## +&$+#) 01 , # #"(S) + , B"(""- &
7 " $ # S o+ + # <, + -+ & # -
$ # (  <- -.3"0 -) " <S, #( -, 4" $ - $B.
#H- "+ & # #+ 5" -6) +; "- 4"+ #5$ 9 " + "9
-6 - "$,4 +# - % #+ < 47§ "S ( $B +# 9(~1 -
08). =,-6) +< " - " 6 &4 +< 6 <+# 9. 6) +2& #$ -
M O# < # + "= ;4 " ## +4& - $ <9 2007 ). 6) +¢&
Y- 4T+ #$H #U &+t L # + 6 (" 3 - + " +<B 1.
: #<— % - & & # 44t 6) ( 6 " +- #(- " 9
Yy " #<, 0+ + 9 - $4" #. 1, ) # #$ "6, 4 - +
+<B # 6 <, # &,. 2,0 " <+< & "#$°" )" ,-t4# -
&
-, " & +2009). "4 #5 ( $B9 # #+ 9" - 4"+ #$;
c+# 9 (~02 ), -l ). 6 +0 -) + +< (< ( 6 #(- " &
) #<,+ + 9 "+ 9(, <(#.9.
#( #"  # #+ ) # ) R I
=4 HS + " H+ # " - + - # ", 0" . &9# + -(< <, + 6
<, #(- " <,+ .7 %" + - # 7, + -4 + H # <. 7# 9
# 6"+ #$ # 76 "; 9% #% + o, B TH+H . :
+ "4t <+ (, ( $## +&"9-) -3 + )y 6 -)-27 "9
A - # T, 4 -4 #+ (, (s - $4" -
+ "4 - ) B & (<30%) -" $ 9% -<% #% B9(_: (a)
# % 9 +  "TET+ 4" <(< ">30%,4 , &4 - # "+ .
#0S; # T+ AT < #T T+ ( $% 9 (, ## +&" 14 -) -5
(<" "6 10 - ) 27 "4 < ) B "&-" $ 9% -<
% #% (B9( - @(<" 4" $ <30% +#9"# -9 + -
$ + T, (<o, # o+ + o, #T %t #T o+ "( 6
# "%, + H # < +# O #7"6 "; S (169 #.7 " #.13), +<B "3
9% #% +(23-) -2 #7"26-) - #.13)," -- "&(25-) -* # 4).

- 4 3 $ + %, (< +) # 6 -4 "( 6 <,
#0017 +<B - # 6 "; ,(36-) -2"30-)-2# + #+ ) # $;
+ T, (< A<, B+ &8 H#S #76 ";# 6 "& “# (98.4% # .13; 97.6%
#.47996% #.7)"+ "4 S (1747, #.7717.49, # .193).

7 "4 < 3 "= " < ( "90941,93 - ) *+# 908160 - )/ -* -
"003099 - ) -*# $;.3"¢ - - +<B " $ #7- "5 (20
Y7 9 L+t te, (< <, # + -4 < +<B < 4 "% 3 5(L70
-y -3 (6 9# "+ ( $% 9(, "132-)-* + 9 +&"&
4" <, # 6 "9).

3 #+T AT o+ #<,+ #(- ") #,6 "% -4 ++# "9

- - $4" t<# - 6- - %7 " - #
% - &HH +& #2 8 -) -3 #3 92 -) -2 #.11 1023
-) -3 3+B " "9 - e+t - # # +6 ##'6 " -
#<8 & “# -( #.2 952%, #.3 956% * # .11 96,2%). - ),
(: ## "6 " + 4" # # " + , #" <, # "9: 16,55 # .2,
16,60 #.3" 16,73 # 11

= A

ISSN 2078-2357. . . . .o . ., 2010, 3(44) 117



e _ I&+# &( (< I+ I6 # + I;#_g# I_I+ I4I _I.

7 9 "+ 9(,<@®#4 ) " ,5-"13-# (- & ) + 6
+<B <-" "8-" % #% +(11-)/ 2r12-) - ) "6 <-"+ "4 ¢
"# (97,7% " 982%# + #+ ).

7 "(6<,+ , + "t ) +—  2009). +<&+ 78+% +-" o+ # 9,

#®8",# & " -z ", $B) + +) ( "6 #7) " " -4<
(BL+" )" " %" +< (31+" )+ #0000 %t +< o+ #° o+, # ", -4 <+
—T - S <, AH+,( 3% 15% (8 9 4# #" %" ) T A<# -
P «

7 0+, # - # - #- $< 4'&(—##<(480—)/) AL #"

(380- . /-3 %" ( 6 < #.5) - t< + B TR # O+ & " >80%

(8 94%# g 50% (8 9 (" - ##<. 4.3 4 - #m $ +
#r - <, + # 9 (43% (8 9 4%# #°),4 ,+ & <+ 6 " -
# # " (16,6). "( $B &4t# S " nto+<, + # 9 -4 # .5 (15%
(8 947# #7°), "0 - -"" + Prorocentrum ordatum( 37- . /-%.

7 " — # #.12 -4 - #- $ &4# #$460- . [ (" - #

(570 -)/-%) %" V) T3%HH F& T T - 4< 4 #7. #.127 3+ #+"

-6 -& _ < + - _ # #- $ + s # - - B +- -
, ;(C+ 9- 4 9 " - + 9 Skeletonema costatum

+& % #T o+ "t ¥ ) : ) + 0T #

+ "4 - # @+ %" "t(E TRIX)[5.3 "-8#+0 )" ) $ ) -

) - 4 #+ -, 4 & #4 + " $ : # . 6 , e
)" Yas )y, ) —mas )y oty yaE ) 6~ 7 "4 -y
B+ %™ "t/ RIX #4r <+ T % - :ETRIX =g ([Chl] [D%Oﬂ [PT] [ [DIN]
15) /12, ) : ch , %" , =) =% D%O, g# 1<, 4 ",

4+ ) C# 100% #<8 & PT (879 % #% ,-)/ DIN  #+ &

% - #--<-" $ ) =) =2

& #4  H S+ T# 0 " + 4T <) 44t 9, 4 < +

9 " 2009)." 4 &, %" [1.7 =4 = # @+ %" "-, 4 &

T Yy - ) + ", +8& #.204 + & #"
Q"+ < " - %U4# - + ; (ETRIX <4.0).

# 1
- Sl gy YT erAs Lt Y4k, we 6

%4 # - N LY ) YW ) - ) + o 6 # o+ $H8

B4 ATH OTH o+ H+ # - # #.

1. 2. " - # %" ", %" + " 6<," <<, 9 y - ) - &+

"9 = # + .3, "4+ R S + " B $% +9 < + - - #)

(#9 #( 4. . , . +# $, 1995. . 110 115.

2. 2. #( #° # #+ ) # "8 )" ) )t Lt-taH T, 9
(6 9 + " ) +#+ - <9 " (20052006)))/ 3. + )", L. 8 ,
.M+ ), 2009 : #(. 4. ., #+88.95 : ), 4.# "30- "; 32

. + # $, 2009. . 446 461.

3. % Y Lt=tAH T, o+ "9 # +<, (") <,8 - + .7 : ,1988. 119 #

4. ) $.%. & " - %" + 9 Y I oz, A+ ), 2004 : #(. 4.
#68.90- "3 ). 4.# "25  "; 3 2. "% $. 2004. .58 65.

5. Vollenveider RA. Characterization of the trophic conditions of marine coastal waters, with specia reference to the
NW Adriatic Sea/ R.A. Vollenveider, F. Giovanardi, G. Montanari, A. Rinadi // Proposal for atrophic scale, turbiditi
and generalized water quality index. 1998. N 9. P. 329 357.

2. & .9 , Ho- | , (#.2

#. ( )* + -1_ + * .1 +# $

/2 : G/ 7/ . 7 1
3 : 2 37 > (2009 )
3 # o+ ) D)) L4 % (69 + ¢

)  +#& - 9 2000 .7 4 o+ ¢+ +-— #$7,  )# 8 -
( +, + 6 s # (- ") + 6 & 2 + 47 =" #
+ % *E-TRIX %4 ) +& # 6+ * + *,
-/ , 8-TRIX, O

118 ISSN 2078-2357. . . . .o . ., 2010, 3(44)



N.P. Kovrigina, O.A. Troshchenko, V.I. Gubanov, A.A. Subbotina, N.V. Pospelova
Ingtitute of Biology of the Southern Seas of NAS of Ukraine, Sevastopol

RESULTS OF RESEARCHES OF THE ECOLOGICAL STATE OF AQUATORIUM OF
KARADAGSKOGO OF NATURAL PRESERVE (2009)

distributing of hydrologica and hydrochemical indexes and phytoplankton on the Karadag off-shore
water in a spring-summer period 2009 is presented. Influence Azov sea and service-utility waters and also

presence of the submarine unloading is marked. The estimation of trophic level of the researching watersis
given by the sizes of euthrophication index E-TRIX.

Key words: hidrological and hydrochemical parameters, size of E-TRIX, phytoplankton
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N.I. Kopytina, 1.V. Tarasyuk
Odesa Branch A.O. Kovalevsky Ingtitute of Biology of Southern Seas NAS of Ukraine
MIKOBIOTA SAND SUPRALITORAL BEACHS OF ODESA GULF

Twenty five species of filamentous fungi in the sand and interstitial water were identified; 4 of them are
obligate marine. Twenty one species are detected in the flash zone (7 in the sand, 15 in the water), 17
species are revealed in the bore pits (14 in the sand, 15 in the interstitial water). Number of the isolated
fungi in the al sampling stations is lower in the sand, than in the marine and pore water.

Key words: marine mushrooms, supralitoral, interstitial waters
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